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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS COCTaBJIEHA Ha
OCHOBE TOJOXEHUH U TpeOOBaHMH K pe3yibTaTaM OCBOEHMsS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON mporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
denepanbHOi paboyeid mporpammbl BocnuTaHus M KoHuenuuu mnpenojaBaHus ydeOHOTO
npeaMera «Pusukay.

Copnepxanne nporpaMMmbl 10 ()U3MKE HampaBleHO Ha (HOPMUPOBAHHE €CTECTBEHHO-
HAYYHOH I'paMOTHOCTH OOYYalOMIMXCSl U OPraHM3alUI0 M3y4eHUs (U3UKU Ha JIESTEIbHOCTHON
ocHOoBe. B mporpamme no ¢Qu3Mke Yy4YMTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro IpeiMeTa B
peammzanuu  TpedboBannii ®I'OC OOO Kk MUIaHUPYEMBIM JIMYHOCTHBIM M METalpeIMETHBIM
pesyiabTaraM OOydeHHUs, a TaKK€ MEXIPEJAMETHbIE CBS3UM €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIEro 00pa30BaHuUs.

[TporpammMa 1o (¢u3MKe ycTaHaBJIMBaeT paclpeseieHue ydyeOHOro maTepuala 1o rojaam
o0ydeHust (1o kjiaccam), NpeajaraetT MPUMEPHYIO IOCIEI0BATEIHOCTh HM3YUYECHHUSI TEM,
OCHOBAaHHYIO Ha JIOTUKE Ppa3BUTUS HPEAMETHOIO COJEpXKaHUA M Yy4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma o ¢usuke pazpaboTaHa ¢ LEJIbI0 OKa3aHUS METOAUYECKON TOMOILHU YUUTEIIO
B CO3/IaHUU paboyeil mporpamMmsl 10 yueOHOMY MPEIMETY.

dusmka sBIAETCS CUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHOHAYYHbBIX Y4EOHBIX IPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueli, actTpoHoMHed M (pU3NYEeCKOM reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpa3lpl MPUMEHEHHMsS] HAy4HOIO MeEToja
MIO3HAHUS, TO €CTh CI10C00a NOIYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.

Opnna W3 rIaBHBIX 3a/1a4 (pU3M4ecKoro oOpa3oBaHMs B CTPYKType oOLIero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHMM E€CTECTBEHHOHAYyYHONW TIpPaMOTHOCTM M HHTepeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3ukun Ha 0a30BOM YpOBHE MpeaIojaracT OBJIAJCHHUE CIEAYIOIIMMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:!

HAY4YHO OOBSACHSTH SIBJICHMUS,
OLICHMBATh U TOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHUS;
MHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BaTh HAYYHBIE OKA3aTEIbCTBA IS IIOJyYEHUS BBIBOJOB.

[lenn wusyuenus (U3UKA HA YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs OMPENEICHBI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX OpraHU3aIMIX
Poccuiickoit ®enepauuu, peaqu3yromMX OCHOBHBIE 00I111€00pa30BaTENbHBIE IPOrPAMMBL,
yrBepxkaA€HHON pemenneM Komernn MunncrepctBa npocsemienust Poccuiickoit denepannn
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).

Henu nzyyenus pU3NKH:
npuoOpeTeHne HMHTepeca M CTPEMIICHHsS OO0yYarolmMXcs K HayYHOMY HW3YYEHHUIO TPUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (JOPMHUPOBAHHE UCCIIEOBATEIHCKOTO
OTHOLIEHHUSI K OKPYXKAIOLIUM SIBICHUSM;

(dbopMUpOBaHNHE HAYYHOIO MHUPOBO33PEHUS KAaK pe3ylbTaTa U3yueHHUs OCHOB CTPOEHUSI MaTepuu
U QyH/IaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHUE MPECTABIECHUNH O ponu (U3MKHU Ui Pa3BUTHUSL JPYIrMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

pa3BUTHE TIPEACTABIECHUI 0 BO3MOXKHBIX cdepax Oyayieil mpodeccnoHalbHON e TeNbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JJAIbHEHIIEMY O0yYEHHIO B TOM HaIllpaBJICHHUH.

Joctuxenne 5TUX 1eneld mnporpaMmbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOLIETro
00pa3oBaHus 00ecIeurnBaeTCs PeICHHEM CIISAYIOUINX 3a1a4:
npuoOpeTeHNe 3HAHMM O JUCKPETHOM CTPOEHHM BEIECTBA, O MEXAHWYECKHUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHne yMEHUIl OMMChIBaTh M OOBACHATH (PU3UUECKUE SBICHHUS C HCHOJIb30BAHHUEM
[IOJIyYCHHBIX 3HAHU;

OCBOCHHME METOJOB PELICHHs MPOCTEHIIMX PAacUETHBIX 3a/ad C MCIIOJIb30BaHHEM (PU3MYECKHX
MOJIEJIEH, TBOPUECKUX U TPAKTUKOOPUEHTHUPOBAHHBIX 3a4a4;



pa3BUTHE YMEHUN HaAOII0JaTh NPUPOIHBIC SIBICHUS M BBINOJIHATH ONBITHI, J1A0OpPATOPHBIE
pa6OTI>I 1 SKCIICPUMCHTAJIIBHBIC UCCIICIOBAHUS C UCITOJIB30BAHUCM U3MCPUTCIIbHBIX HpI/I60p0B;
OCBOCHHE TTPUEMOB PaboThI ¢ HH(OpMaIeln PU3NIECKOTO CoAepKaHusl, BKItOUask HH(OPMAITUIO
0 COBPEMEHHBIX JOCTHKCHHUAX (PU3UKH, aHAIN3 U KPUTHUECKOE OIICHWBaHNE WH(POPMAIINN;
3HAaKOMCTBO €O cdepaMu Npo(hecCHOHAIBHOW JEATENbHOCTH, CBS3aHHBIMH C (U3HKOH, U
COBpPCMCHHBIMUA TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHUXKCHUAX (1)PI3I/I‘{CCKOI>'I HAayKH.

Ha u3ydyenne ¢pu3nku Ha ypoBHE OCHOBHOTO 00111er0 0O0pa3zoBanus oTBoauTCs 238 yacoB: B 7 kiacce — ( 2 gaca
B Hejemo), B 8 iacce — 68 uwacoB ( 2 uwaca B Hemento), B 9 kimacce — 102 uwaca (3 waca B Hezelo).

[Ipennaraemslii B mporpamme no (Gpu3uke nepedeHsb J1abopaTOPHBIX PadOT U OMBITOB HOCUT
PEKOMEH/IATENIbHBIA XapaKTep, YUUTelb JeJaeT BhIOOp IMPOBENCHHS J1a0OpPaTOPHBIX paboT U
OTIBITOB C YU4ETOM MHIUBUYaIbHBIX 0COOCHHOCTEN 00yJaOIIUXCsl, CIIMCKA SKCIIEPUMEHTAIbHBIX
3aJJaHuH, MIpeIaraeéMbIX B paMKaX OCHOBHOT'O TOCYJJapCTBEHHOT'O dK3aMeHa o (hU3HKe.
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Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUPA.

®u3uka — HayKa O npupone. ABneHus npupoasl. Pu3ndecKkue sSBICHUS: MEXAHUYECKUE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMuyuHBL. 3mepenue ¢uszndyeckux BeanuuH. Dusznyeckre mnpuOOPHI.
[TorpemnHocTs u3mMepenuii. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢u3uka m npyrue ecTeCTBEHHBIE HayKH H3y4aroT MpHUpoAy. EcTecTBeHHOHAyUHBIH
METOJ TI03HaHMs: HaOJIIOJeHHe, IOCTAaHOBKA HAy4YHOIO BOIIPOCA, BBIIBM)KEHHE THUIIOTES,
OKCIEPUMEHT M0 TMPOBEPKE THUMOTe3, OO0bACHEHHe HabmomgaeMoro spieHus. Onucanue
(bu3nYecKUX SBJICHUN C IOMOLIbIO MOJEIEH.

Hemoncmpayuu.
MexaHnyeckue, TEII0BbIe, NIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
Ouznyeckue NpUOOPHl M MpoLEAypa MPSMBIX H3MEPEHUN AaHAJOrOBBIM U HHU(PPOBBIM
npudopom.
Jlabopamopnwvie pabomot u onvimel.
Omnpenenenne EHbI IEIEHUS IKaIbl H3MEPUTEIHHOTO pUodopa.
N3mepenne paccTOsTHU.
N3mepenune 00bEMa KUIAKOCTU U TBEPOTO TENA.
Ornpenenenne pa3MepoB MaJIbIX TEJl.
W3mepeHnue TeMiieparypbl Ipy MOMOIIH KUJKOCTHOIO TEPMOMETPA U IaTYMKA TEMIIEPATYPHI.
[IpoBenenune uccneqoBaHusl MO MPOBEPKE TMIIOTE3bI: JAIbHOCTh IMOJIETA HIAPUKA, MYILIEHHOTO
TOPU30HTAIIBHO, T€M O0JIbllIe, UeM OO0JIbIlIe BHICOTA ITYCKa.

Pazpnen 2. [lepBoHayaibHbIe CBeJEHUS 0 CTPOCHHUH BellleCTBA.

CrpoeHue BemiecTBa: aToMbl W MOJIEKYJBI, WX pa3Mepbl. ONbITBI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHHE BEUIECTBA.

JIBuxenne  wactun,  BeniectBa. CBs3b CKOPOCTH  JIBHIKCHMS YaCTHIL] c
temneparypoil. bpoyHoBckoe nBuwxkeHue, auddys3us. BzaumozaelictBue dacTUI] BeELECTBA:
IIPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHbple COCTOSHUSL BEILIECTBA: CTPOEHHE Ta30B, JKUIKOCTEM M TBEPIBIX
(KpucTaJuIMyeckux) Tel. B3auMocBsI3b MeXIy CBOWMCTBAMM BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJBL.

Hemoncmpayuu.
Habmronenne 6poyHOBCKOTO JIBHKEHHUSI.
Hab6mronenue nuddysun.
HabGmronenue siBneHW#, OOBACHAIOMIUXCS TPUTSHKECHHEM WM OTTAIKUBAHUEM YaCTHI]
BEIIECTBA.
Jlabopamopuwie pabomul u onvimol.
OrneHka IMaMeTpa aToMa METOJIOM PsiIOB (C UCToib30BaHueM (ororpaduwii).
OnbITHI MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OMBITH 0 OOHAPYKCHHIO JICUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSDKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

MexaHnunudeckoe nBuxeHue. PaBHomepHoe u HEpPaBHOMEPHOE
nBkeHne. Ckopoctb. CpefiHsiss CKOPOCTh NpPH HEPABHOMEPHOM JBWXKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHUS.
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SlBnenue wuHepuuu. 3aKOH HMHEPUUH. B3aumoneicTBue Ten Kak NpUYUHA H3MEHEHUS
CKOpPOCTH JABWXEHUsl Tel. Macca kak Mepa MHepTHOCTH Tena. [lnotHocTs BemiectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BEIIECTBA.

Cuia kak XapakrtepucTuka B3aumojelcTBus Ted. Cuja ympyrocth M 3aKOH
I'yka. I3MepeHue cuibl ¢ IOMOLIBIO JUHAMOMETpa. SIBlieHne TAroTeHus U cuia Tsokectd. Cuna
TSOKECTU Ha Jpyrux Iutanerax. Bec tenma. HeBecomocTs. CrioskeHHE CHII, HAMPaBICHHBIX IO
oaHoil mnpsamoil. PapHoaelcTByromas cwi. Cuna TpeHus. TpeHrue CKOJbXKEHUSI W TPEHHUe
nokosi. TpeHue B Npupo/ie U TEXHUKE.

Hemoncmpayuu.
Hablnronenrne MexaHM4ecKoro JBUKEHUS Tea.
H3mepenne ckopocTy MpSIMOIMHEHHOTO ABMXKEHHUS.
Haburonenue siBjaeHUs] MHEPIUH.
Habmroienue n3aMeHeHus: CKOpocTy MpH B3aUMOJICHCTBUH TEII.
CpaBHeHHE MacC MO B3aUMOJICHCTBHUIO TEJl.
CrnosxeHue cull, HalpaBIEHHBIX 110 OJTHOM MPSMOM.

Jlabopamopnwvie padbomut u onvimol.

OnpeneneHnue CKOPOCTH PAaBHOMEPHOTO JBIDKEHHUS (IIapuKa B SKUIKOCTH, MOJEIH
IIEKTPUICCKOTO aBTOMOOWJIS M TaK Jayee).

Omnpenenenue cpeHell CKOPOCTH CKOJIBKEHUS OpycKa WM [IapUKa MO0 HAKIIOHHOW TIOCKOCTH.
OrnpezenieHne mI0THOCTU TBEPOTO Tea.

OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTsbKeHus (aedopMaluu) TPYKHHBI  OT
IIPUIIOKEHHOMN CHUJIBI.

OnbITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT Beca Tela H
XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJ, (KUAKOCTE U ra3oB.

Hasnenue. CriocoObl YMEHBIIEHUS " YBEITUYCHHS napieHus. JlaBneHnue
ra3a. 3aBUCMMOCTh JIaBJICHHs ra3a OT 00bEMa, TemmepaTypsl. [lepenada naBiaeHus: TBEPABIMU
TeIaMH, XUAKOCTIMU W ra3amu. 3akoH [lackans. [ITneBMaTtuueckue MamvHbl. 3aBUCUMOCTD
JMaBJICHUS ~ KUAKOCTH  OT  ThyOuHbL ['mapocratudeckuii  mapamokc. CooOriaromuecs
cocynsl. ['uapaBinnueckue MEXaHU3MBI.

AtMocdepa 3emnu u armocdepHoe aaBineHue. [[puyuHbl CyIIECTBOBaHHS BO3AYIIHOMN
o6onoukn 3emun. OnbiT Toppuueu. U3mepenne aTtmochepHOro maBieHHUsS. 3aBUCUMOCTh
atMoc(epHOro JHaBieHHS OT BBICOTHI HajJ ypoBHeM Mops. [Ipubopsl mis u3MepeHus
aTMOC(hEepHOTO JIaBJICHHUS.

JlelictBue JKHMIKOCTM M Tra3a Ha MNOrpyKEHHOE B HUX TeJo. BelTamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [1naBanue ten. BozayxoriaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJIEHUS ra3a OT TEMIIEPATypBhI.
[lepenaua naBieHUs KUIKOCTHIO U Ta30M.
CooOrmaromuecs CoCyabl.
I'mppaBnnueckwnii npecc.
[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.
3aBUCHMOCTh BBITAJIKMBAIONIEH CHJIBI OT O0BEMA TOTPYKEHHOW YaCTU TeNa W TUIOTHOCTH
JKHIKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIECH CUIIbI BECY BEITECHEHHOM KUIKOCTH.
VYcnoBue miiaBaHus Tell: IUIaBaHUE WM MOTPYKEHHE TEl B 3aBUCUMOCTH OT COOTHOIICHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopuwie pabomul u onvimol.
HccnenoBanue 3aBUCHUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOM B KHUIAKOCTh YaCTH
Tena.
OnpeneneHre BEITATKUBAIONICH CUIIBI, IEUCTBYIOIIECH Ha TEJO, MOTPYKEHHOE B KUIKOCTD.
IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOLIECH CWIbI, JEHCTBYIOLIEH HA TEJIO B KUIAKOCTH, OT
Macchl Tea.
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OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH Ha TEJIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTH TeJa U OT TUNIOTHOCTHU >KUIKOCTH.
KoHcTpynpoBanue apeoMeTpa MM KOHCTPYMPOBaHME JIOAKM M OIpeNelcHue e
IPY30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHEprus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTbie MeXaHW3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBeCHS
pbruara. [IpumMenenne mpaBuiga paBHOBECHS pbldara K  OJOKY. «30J10TO€  IPaBUIIO»
mexanuku. KI1J] mpocteix Mexann3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprusd. Kunermdeckas u noreHuuanbHas dHeprus. [IpeBpamenue
OJIHOTO BUJIa MEXaHUUYECKON 3HEPTUHU B JPYroil. 3aKOH COXpaHEHUs SHEPIUH B MEXAHUKE.

Hemoncmpayuu.
[Ipumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwvie pabomot u onvimel.
Omnpenenenne pabOTHI CHIIBI TPEHUS NMPU PAaBHOMEPHOM JIBIDKCHUHU TeJla 10 TOPU30HTATLHOM
MOBEPXHOCTH.
UccnenoBanue ycioBUi paBHOBECUS pblyara.
N3mepenne KIIJ] HaKIOHHOM TIIOCKOCTH.
N3yuenune 3aKoHa COXpaHEHUST MEXaHUYECKOW SHEPTHH.

8 KJIACC

Pa3nes 6. TensioBble siBJICHUS.

OcCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUM CTPOEHMsI BemecTBa. Macca
U pa3Mepbl aroMOoB U MoJeKyJd. OnbITel, TMOATBEPKAAIOIINE OCHOBHBIE ITOJOXKEHHS
MOJIEKYJISIPHOKHHETUYECKON TEOPUH.

Mogenu TBEPOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSIHUMN BemiecTBa. Kpuctannuyeckue u
amopdubie Tena. OObsICHEHHE CBOMCTB Tra3oB, JKMIKOCTEH M TBEPABIX Ted HA OCHOBE
MOJIOKEHUI MOJIEKYJISIPHO-KUHETHUeCKOl ~ Teopuu. CMauuBaHue | KaIluJuIIpHbIe
aByieHus. TennoBoe paclIMpeHne U CKaTue.

Temnepatypa. CBA3b ~ TeMmMIepaTypbl  CO  CKOPOCTbIO  TEIUIOBOTO  JABM)KEHHUS
yacTull. BHyTpennsas sHeprusi. CriocoObl U3MEHEHUsI BHYTPEHHEHW »HEpruu: Teruionepenadya u
coBepluieHue padboThl. Buael Teronepenaun: TeMIONPOBOAHOCTh, KOHBEKIUS, U3ITYyYEHHUE.

KonnyecTtBo TernoTsl. YaenpHas TeMI0EMKOCTh BellecTBa. TermooOMeH M TEIoBOe
paBHOBecHe. YpaBHeHHE TemoBoro OanaHca. [InaBneHne u oTBepleBaHHE KPUCTANIMYECKHX
BELIECTB. Y AeNbHas TEIUIoTa iaBnenus. [lapoobpasoBanue u
koHaeHcauus. Ucnapenue. Kunenue. YaenbHas  temnora  mapooOpazoBaHus. 3aBUCUMOCTh
TEMIIepaTypbl KUIEHUs OT aTMOC()EPHOro aBICHHUS.

Braxxnocts Bo3myxa.

OHeprus TOIMBa. Y IeJbHas TEMJI0Ta CTOPAHHUS.

[Tpunuuner padotsl TerioBbix asurateneid KIIJ[ TemmoBoro nasuratens. TeroBble
JIBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEIbl.

3aKOH COXpaHEeHMsI U MPEBPALICHHS SHEPTUU B TEIUIOBBIX MpOIECcCaXx.

Hemoncmpayuu.
Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.
Hab6mronenue nuddys3un.
HabGnronenue siBeHni CMauyMBaHUS U KaTUJUIAPHBIX SBJICHHM.
Habmroienne TemmoBoro pacivpeHust Tedl.
W3menenune gaBiaeHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIaXKICHUH.
[IpaBuna n3mMepeHus TeMiepaTyphbl.
Bunael Terionepenayn.
OxJtaxIeHue pyu COBEPIICHUH PAOOTHI.
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HarpeBanue npu coBepiieHHH paboThl BHEIIHUMH CUJIAMHU.
CpaBHeHuE TEIIIOEMKOCTEN Pa3JINYHBIX BEIIECTB.
HaOironenne KumneHus.

HabmioneHne nocTosHCTBa TeMIIepaTyphl PH TUIABJICHUH.

Jlabopamopuwie pabomul u onvimol.
OnbITHI 1O OOHAPYKEHUIO TEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.
OnbITHI IO BBIpAIIMBAHUIO KPUCTAJUIOB [TOBAPEHHOM COJIM MM caxapa.
OnbIThI 1O HAOIIOIEHUIO TEINIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Onpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.
OnbITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTH JIaBJICHHS BO3AyXa OT €ro o0bEMa M HarpeBaHUs
niIn OXJIaXXACHHUA.
[IpoBepka  rumoTe3pl  JHMHEWHON  3aBUCUMOCTH  JUIMHBI  CTOJOMKA  KHJAKOCTH B
TEPMOMETPHUUYECKON TPYyOKE OT TEMIIEPATYPHI.
Habmroienne n3MeHeHus BHYTPEHHEW SHEPruM Tejla B pe3yibTare Terionepenayd u padoTsl
BHCHIIHUX CHUIJI.
HccnenoBanue sBlIeHUs TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOM U TOpsiueit BOJIBI.
OmnpeneneHue KOJIMYECTBA TEIIOTHI, IMOJIyYEHHOTO BOJOW IHpHU TEIIOOOMEHE C HarpeThiM
METAITMYECKUM LUIUHIPOM.
Omnpenenenue yeiabHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue npoiiecca UCHapeHusl.
OmnpeneneHne OTHOCUTENIBHOM BIaXHOCTH BO3/yXa.
Ornpenenenue yAelIbHON TEIJIOTHI IIJIaBICHUS JIb/A.

Pa3zgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexkrpuzanus Tei. J[Ba poja 3JIeKTpUUECKUX 3apsiioB. B3auMopelicTBue 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCHUMOCTh CHJIBI B3aMMOJCHCTBHS 3apsOKEHHBIX TET OT BEITUYHUHBI
3apsJI0B U PACCTOSTHUSL MEXKTY TEIaMH).

Onexkrpuueckoe mnose. Hanpssk€HHOCTH 3nekTpudeckoro nosst. [IpuHnun cynepno3unuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn »snekTpudeckux 3apsnoB. DJIEMEHTApHBIN 3JeKTpuueckuid 3apsan. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia.

ONEKTPUYECKUH TOK. YCIOBUSL CYLIECTBOBAHMS DJIEKTPUYECKOro ToKa. McTouHMkn
[IOCTOSSHHOTO  TOKa. JIeMcTBUSI ~ DJEKTPUYECKOro  TOoKa  (TEIIoBOE,  XMMHYECKOE,
MarHuTHOE). DJIEKTPUYECKNUN TOK B JKUJKOCTSIX U razax.

Onektpuueckas  uenb. Cuna  Toka. Dnekrpudyeckoe  HampsbkeHue. ConpoTHUBIIEHUE
IIPOBOJHMKA. Y IEJIBHOE COIIPOTHBIIEHUE BEIECTBA. 3aKOH OmMma JUIS y4JacTka
uenu. [locnenoBarenbHoe U NapauIeIbHOE COETMHEHUE POBOIHUKOB.

PaboTa 1 MOLITHOCTB JEKTPUUECKOro ToKa. 3akoH Jxoyns—JleHna. DiaexkTpudyeckue Henu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B 6bITy. KopoTkoe 3ambikaHme.

ITocTtosiHHBIE MarHutel. Bzaumonencreue MOCTOSTHHBIX MarHuToB. MaruuTtHoe
nmoie. MaruntHoe T1ojle 3eMiIM W ero 3HadeHwe JId  JKu3HM  Ha  3emue. OmbIT
Opcrena. MarHuTHOE  MOJIE  AJIEKTPUYECKOro  ToKa. [I[puMeHeHHne 2JIeKTpOMarHuToB B
TeXHHKE. [[eicTBUE MarHMTHOrO TOJISI Ha MPOBOJHUK C  TOKOM. DJEKTPOJBUTATENb
IIOCTOSIHHOTO TOKa. Mcrnonp30BaHue 31€KTpOABUTATENE B TEXHHYECKMX YCTPOWCTBAX M Ha
TpaHCIIOPTE.

OnbITb Qapanes. ABiaeHue JJIEKTPOMArHUTHON naaykuuu. [Ipasuino
Jlenna. Dnexkrporeneparop. CriocoObl TOMYUECHUS AIEKTPUUYECKON IHEPTUU. DIICKTPOCTAHITUN
Ha BO30OHOBJIIEMBIX HCTOYHUKAX YHEPTUH.

Hemoncmpayuu.
DneKkTpuszanus Ted.
JIBa posa aNeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JEHCTBHE IIEKTPOCKOIIA.
DneKTpocTaTHuecKast UHIYKIIHSL.
3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKY U TUIIEKTPUKH.
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MogenupoBaHue CUIOBBIX JTUHUHI 3JIEKTPAUYECKOIO I1OJIS.
M cTOYHMKHY ITOCTOSTHHOTO TOKA.
JlelicTBUA SIIEKTPUYECKOTO TOKA.

. DJIEKTPUYECKUI TOK B KUAKOCTH.

. I'a30BbIl pa3psia.

. I3mepenune cuibl TOKa aMIepMeTpPOM.

. I3MepeHnune 3neKTpuiecKkoro HanpspkKeHUsl BOJIbTMETPOM.

. Peocrar u Marasus conpoTuBICHUM.

. B3aumonelicTBie NOCTOSHHBIX MArHUTOB.

. MonenupoBanre HEBO3MOKHOCTH pa3ieJICHUs MTOJIFOCOB MarHuTa.
. MoaenupoBaHre MarHUTHBIX MOJIEH OCTOSHHBIX MATHUTOB.

. OnsIT Dpcrena.

. MarautHoe nose Toka. DJIeKTPOMarHur.

. JlercTBHE MarHUTHOIO MOJII HA IPOBOJHUK C TOKOM.

. DJEeKTPOJIBUTATEIb TOCTOSIHHOTO TOKA.

. UccrnenoBanue sBI€HUS 3JIEKTPOMArHUTHOM MHTYKIIMH.

. OnbiTel @apanes.

. 3aBHCUMOCTh HAMPABJICHUS] HHAYKIIMOHHOTO TOKa OT YCJIOBHUH €ro BO3HUKHOBEHUS.
. DJEeKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnuvie padbomut u onvimol.
OnbITHI 1O HAOIIOEHUIO SNIEKTPU3ALIUU TNl MHAYKIHEH U PU COTPUKOCHOBEHUHU.
Hccnenoanue qeiCTBUS 3JIEKTPUUECKOIO MOJIS HA POBOJHUKU U AUDIICKTPUKH.
COopka u mpoBepka padoThI MEKTPHUUECKOH IEMH MOCTOSHHOTO TOKA.
W3mepeHue U peryJimpoBaHue CUIIbI TOKA.
W3mepenne u peryaupoBaHue HaPsHKEHUS.
HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, HJAYILIETO 4Yepe3 PE3UCTOpP, OT CONPOTUBICHMUS
pe3ucTopa 1 HaNpsHKEHUs Ha PEe3UCTOpeE.
OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH 3JIEKTPUYECKOIO CONPOTUBIICHUS MPOBOAHHMKA OT
€ro JUIMHBI, IJI0IIA U TOTIEPEYHOr0 CEUeHHs U MaTepuara.
[IpoBepka mnpaBuia CIOXKEHHS HANpPSDKEHUH MPU MOCIEAO0BATEIbHOM COEAMHEHUU JIBYX
PE3UCTOPOB.
[TpoBepka nmpaBuiia AJsl CUIIBI TOKA MIPH MapaJljIeIbHOM COEAMHEHUN PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, HIIYIIETO Yepe3 Pe3UCTop.
OmnpeneneHne MOIHOCTH IEKTPUYECKOTO TOKA, BbIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJTbI TOKA, UIIYILIETO Yepe3 JaMIIOUKY, OT HAPsLKEHUS Ha HEll.
Omnpenenenne KIIJ[ narpeBatens.
HccnenoBanne MarHUTHOTO B3aUMOJEHCTBUS IOCTOSTHHBIX MArHUTOB.
N3yuenne MarHuTHOTO TIOJISl TOCTOSTHHBIX MAarHUTOB MPU WX OOBEAMHEHUH U Pa3ACIICHUH.
HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OMBITBI, IEMOHCTPUPYIONTNE 3aBUCUMOCTH CHIIBI B3aUMOJICUCTBUS KaTYIIIKA C TOKOM U MarHuTa
OT CHUJIBI TOKA M HANPABIICHUs TOKA B KaTYIIIKE.
W3ydeHue aeicTBHUSI MAarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM.
KoucTpyrnpoBanue u usydeHre paboThl AIEKTPOABUTATEINS.
N3mepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.
OnBbITHI IO UCCNEAOBAHUIO SIBJIIEHUS AJIEKTPOMArHUTHON MHAYKIIMH: UCCIEJOBAaHUE U3MEHEHU
3HAYEHUS U HaIlPaBJICHUs WHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3znen 8. Mexanuueckue siBJeHMSI.

Mexannueckoe aBuxeHue. MatepuanbHas Touka. Cucrema oTc4éTa. OTHOCUTENBHOCTh
MEXaHUYECKOrO0  JIBMKEHHUs. PaBHOMEpHOE  mpsAMOIuMHENWHOEe  JaBUkeHue. HepaBHOMepHOE
NpsAMOJIMHETHOE ABWKEeHUE. CpellHssi U MIHOBEHHAs CKOPOCTh Teja MPU HEPABHOMEPHOM
JIBHJKCHUH.

VYckopenue. PaBHOyckOpeHHOE NPSAMOJIMHEHHOE nBwkeHue. CBoOOIHOE
nagenue. OneiTe Iamunes.
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PaBHOMepHOE nBMKEHUE MO OKpykHOCTH. [leproa m yactota oOpamienus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEHTPOCTPEMUTEIIBHOE YCKOPEHHUE.

ITepsoiii 3akoH HeroTona. Bropo#i 3akon Herotona. Tpernit 3akon Herorona. [Tpuniun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CWiIa TPEHHS CKOJIBKEHHSA, CHJA TPEHHUS
IIOKOSI, IPYTHUE BUJIbI TPEHHUS.

Cuna TsDKECTM M 3aKOH  BCEMHPHOIO  TSATOTEHUS. Y CKOpPEHHE  CBOOOJHOIO
naaeHus. JIBmxenue mianer Bokpyr Comnnua. IlepBas kocmuueckast ckopocts. HeBecomocTs 1
HIEPErPy3KH.

PaBHOBecne MarepuanbHOU TOYKH. AOcomoTHO TBEpMOE Teno. PaBHOBecue TBEPIOTO
TeNa ¢ 3aKpeIUIEHHON OChIO BpauleHus. MomeHT cuibl. LieHTp TsokecTn.

Nmirynse tena. Msmenenune nMIynbca. Mmmnyisc CUJIBI. 3aKOH COXpaHEHUs
uMmIyisca. PeaktuBHoe nBHXKEHHE.

Mexanuueckasi pabora u MomHocTh. Pabota cui Tshxectu, ynpyroctu, TpeHus. CBs3b
sHepruu u paOothl. [loTeHnmaneHass SHeprust Tejna, MOAHATOTO HAJ IOBEPXHOCTBIO
3emud. [loreHnnaneHas sHeprus cxkarod npyxuHbl. Kunernueckas sHeprus. Teopema o
KMHETUYECKOW YHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW YHEPTUH.

Hemoncmpayuu.
Habmroienne MexaHn4eckoro JBUKEHHS Tella OTHOCUTENBHO Pa3HbIX TE OTCUETA.
CpaBHeHHE TTYTEH U TPACKTOPHI ABMXKEHUS OJJHOTO U TOTO K€ TeJla OTHOCUTEIIHHO Pa3HBIX TEJ
OTCYETA.
N3mepenne CKOpOCTH U YCKOPEHUs MPSMOTMHEHHOTO JABUKCHUSI.
HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHMUSL.
HabGmronenue nukeHus Tesa mno OKpyKHOCTH.
Habmroienne MexaHu4ecKkux sIBICHHUM, TPOUCXOIIINX B cucTeMe oTcuéra «Tenexkay npu eé
PaBHOMEPHOM M YCKOPEHHOM JBMKEHUH OTHOCUTEIHLHO KaOuHeTa (PU3UKHU.
3aBUCHUMOCTh YCKOPEHHMS TeJla OT MacChl T€Jla U IEUCTBYIOIIEH Ha HETO CUJIBI.
HabGmonenue paBeHcTBa CUIT TPU B3aUMOICHCTBUM TETT.
W3meHenue Beca Tena npyu yCKOPEHHOM JIBHXKEHUH.

. Ileperaua umnyiibca npu B3auMOACHCTBUU TE.

. [IpeobpazoBanus SHEPTUU NPHU B3aUMOACHCTBUM TeEJI.

. CoxpaHeHue uMIyJbca pu HEYIPYroM B3aUMOJICHCTBUH.

. CoxpaHeHue UMITyJIbca MPH a0COTIOTHO YIPYTOM B3aUMOJIEHCTBHH.

. HaGnronenne peak THBHOTO IBUYKEHUSI.

. CoxpaHeHHe MeXaHHUUYECKOW IHEPTUH MPU CBOOOIHOM MaJCHUU.

. CoxpaHeHHEe MEXaHUYECKOM dHEPTruu Npy ABUKEHUHU TeJla MoJ1 AEMCTBUEM MPYKUHBI.

Jlabopamopuwvie pabomul u onvimot.
KoHcTpynpoBaHue TpakTa i pa3roHa U TajJbHEHIIEro paBHOMEPHOIO JBUKEHHUS IIApUKa WIH
TEJICKKH.
Omnpenenenue cperHel CKOPOCTH CKOJIbKEHHUsSI OpycKa WM ABWKEHUS 1IapuUKa 10 HAKJIOHHOM
IUIOCKOCTH.
Omnpenenenne yCKOPEHUs TeJa MPH PAaBHOYCKOPEHHOM JBMKEHHUH 1O HAKJIOHHOW TUTOCKOCTH.
HccnenoBanue 3aBHCHUMOCTH MYTH OT BPEMEHUM IIPH PABHOYCKOPEHHOM JIBUXKEHHUU 0e3
Ha4yaJbHOU CKOPOCTH.
[TpoBepka rUMOTE3BI: €CIM MPU PAaBHOYCKOPEHHOM JIBMKEHUHU 0€3 HadallbHOW CKOPOCTU MyTH
OTHOCATCA KaK P HEYETHBIX YUCCII, TO COOTBETCTBYIOIIUE ITPOMENKYTKH BPEMCHN OJHMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CUITbl HOPMAJIBHOT'O J1aBJICHUSI.
Onpenenenne ko3P huimeHTa TPEHUsI CKOIbKEHUS.
Onpenenenue )XECTKOCTU MPYKUHBI.
Omnpenenennue paboThl CUJIbI TPEHUS MPH PAaBHOMEPHOM JIBIKEHUU TeJa M0 FOPU30HTAIBHOM
MIOBEPXHOCTH.
Omnpenenenue paboOThl CUIIBI YIIPYTOCTH MPH MOIBEME IPy3a C UCIOJIB30BAHUEM HEMOIBUKHOTO
Y TIOJIBUYKHOTO OJIOKOB.
W3ydeHue 3aKoHa COXpPaHEHUS SHEPTHH.



© U s wNE

N =

pPwbn PR

Pa3nen 9. Mexannuyeckue KoJ1e0aHUA U BOJHDI.

KonebarenbHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMIA: MEPHO, 4acToTa,
aMIuIuTya. MaremMaTHuuecKuid M NPYKUHHBIA ~ MasTHUKH. [IpeBpamieHue »Hepruu mnpu
KO0JIEOATEILHOM JIBHIKEHHH.

3aTyxaroiue KoJjieOaHus. BeIHyKIeHHbBIE KoJiebanus. Pesonanc. Mexannyeckue
BOJIHBL. CBOMCTBAa MexaHuueckux BOJIH. [IpogonbHble U TonepeyHble BOJHBL. [[1MHA BOJHBI U
CKOPOCTh €€ pactpocTpaHeHus. MexaHW4eCKHUEe BOJIHBI B TBEPIOM Telle, CEHCMUUYECKHIE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa ¥ BeIcOTa TOHA. OTpakeHue 3ByKa. THPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.
Habmonenue xonebanuii Tex moJ1 AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Hao0mntoenre BoIHYKIEHHBIX KOJIEOaHUN U pE30HAHCA.
PacnipocTpanenue npoAoibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIHN).
Haburoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTBHI.
AKyCTHYECKUI PE30HAHC.
Jlabopamopnwvie padbomut u onvimol.
OnpezaeneHue 4acTOThI U EPHOAA KoeOaHUH MaTeMaTUYeCKOro MasiTHUKA.
OmnpeneneHne 4acToThl U Iepro/ia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCHMOCTH TMEpUOJa KOJIEOaHWM MOJBEIICHHOTO K HUTH Tpy3a OT JJIUHBI
HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHui MPY>KUHHOTO MasiTHUKA OT MacChl rpysa.
[TpoBepka HE3aBUCHMOCTH TIEpHOIa KOoJeOaH rpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl Tpy3a.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh IepuojJa KojeOaHWH MPYKMHHOTO MasiTHHKa OT
MacChl I'py3a U )KECTKOCTU IIPYKUHBI.
W3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

Pa3nesn 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJTHBI.

DNIeKTPOMarHuTHOE TMOJIe. DIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BosIH. [llkanma 9NEeKTpOMarHUTHBIX BOJH. Mcronb30oBaHWe DIIEKTPOMATHUTHBIX BOJIH IS
COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupoaa ceera. CKkopocTs cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padbomut u onvimol.
W3ydeHne CBOMCTB 2JEKTPOMArHUTHBIX BOJIH C TTIOMOIIBIO MOOMIIBHOTO TenedoHa.

Pasznea 11. CBeToBLI€e IBJICHHUS.

JlyueBas Mogmens  cBera. Uctounnku — cBerta. [IpsMonuHeliHOe  pacnpoCTpaHEHUE
ceera. 3atmenusi Connua u Jlynel. OTpaxkenue cBeta. [lnockoe 3epkano. 3aKOH OTpaxeHus
CBeTa.

[Ipenomnenue cBera. 3aKkOH mpenomiieHHUs cBeTa. [lomHOe BHYTpeHHee OTpa)keHue
cBeta. Mcronb30BaHMe MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONITHYECKUX CBETOBOIAX.

Jlunza. Xon nyueit B nmH3e. OnTuueckas cucreMa Qoroamnmnapara, MHUKPOCKOMa U
Teneckorna. ['a3 kak onTudeckas cucreMa. bim3opyKkocTs U TaTbHO30PKOCTb.

Paznoxenne Oemoro cBera B crekTp. OnbeiTel HetoToHa. CllOKEHHE CIEKTPaTbHBIX
uBeToB. Jlucnepcus cBera.

Hemoncmpayuu.
[IpsamonuHeiHOE pacIpOCTpaHEHUE CBETA.
OTtpaxeHue cBera.
[Toryuenue n300pakeHUi B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
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OnTuyeckuii CBETOBO.

Xon tyueit B coOuparomiei Junse.

XoJ a1ydeil B pacCcenBarolIei JIMH3E.

[Tony4yenue n300paxeHuit C MOMOIIBIO JIMH3.

[Tpunuun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIIA.

. Mogens ri1a3za.
. Pasznmoxenue 6emoro cBera B CIIEKTP.
. [Tonydyenne Gesoro cBeTa Mpu CIOKEHUU CBETAa PA3HBIX I[BETOB.

Jlabopamopnwvie pabomot u onvimeol.
HccnenoBanue 3aBUCUMOCTH yTiIa OTPAKEHUSI CBETOBOTO JIyda OT yIJia MaIeHHs.
W3ydeHue xapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yIJIa MPEJIOMIICHHSI CBETOBOTO Jiy4ya OT yrjla MaJieHHs Ha TPaHuLe
«BO31YX—CTEKIIO».
[Tony4yenne n300pakeHU C MOMOIIBIO COOMPAIOLIECH JTHH3HI.
Omnpenenenne GOKyCHOTO PacCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIEH JINH3HI.
OnBITH IO PA3TIOKEHHUIO OETIOTO CBETA B CHEKTP.
OMNBITHI IO BOCIPUATHUIO I[BETA MPEAMETOB IIPU UX HAOTIOACHUN Yepe3 IBETOBbIC (DUITBTPHI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiTel Pesepdopaa u mnanerapuas mozaens aroma. Mozens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBanTel. JInHelyaTsle CIEKTPHI.

PamunoaktuBHOCTE. Anbha,  Oeta- W ramma-m3inydeHus. CTpoOGHHE  aTOMHOTO
anpa. Hyknonnas monens atoMHoro sapa. M3oronsl. PaguoaktuBHble npespamienus. [lepuon
[0JIypacnaia aTOMHBIX sJIEp.

SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apAI0BOTO M MaCCOBOIO YUCEI. DHEPTHUs CBSI3U
aTOMHBIX szep. CBsi3b Macchl M 3Hepruu. Peakuuum cuHTe3a u jaeneHus saep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

Snepnas sHepreTuka. JIeicTBUS paJuOAKTUBHBIX U3TyYEHUN HA )KUBBIE OPTAHU3MBI.

Hemoncmpayuu.
CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.
CHeKTpbl pa3aIMYHbIX I'a30B.
CrnexTp BoaOpoOIa.
HaGnronenue TpekoB B kamepe Bunbcona.
Pabora cuéTunka HOHU3UPYIOMIMUX U3TYyUEHH.
Perucrpanus nzinydeHus IpUpOIHBIX MUHEPAJIOB U IIPOJYKTOB.

Jlabopamopnwvie padbomut u onvimol.

HaGnroneHnue CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITYUYECHHUS.

HccnenoBanue TpeKoB: M3MEPEHHWE DHEPrMM 4YacTHUIBI [0 TOPMO3HOMY MyTH (IO
¢dororpadusim).

W3mepenne paaoakTUBHOTO GoHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpPUTENHEHO-0000IIAIOMUK  MOIYIb TIpEJHA3HAYeH [UIsl CHUCTEeMaTH3aluu U
000011IeHNsT TPEAMETHOTO COJCpXKAHUS W OIbITa JAEATENbHOCTH, NPUOOPETEHHOTO TpH
U3YYEHHUU BCEro Kypca (PM3HMKH, a TakXKe JJs MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY
9K3aMeHy N0 (U3MKE A 00yJaIOUMXCsl, BBIOPABIINX 3TOT YUeOHBIN MpeaMeET.

[Ipy wW3yyeHMM JAHHOTO MOJIYJS pPEATU3YIOTCS M CHUCTEMaTH3UPYIOTCS  BUbI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX OOecneuuBaeTcs JOCTHIKEHHWE TPEAMETHBIX U
MeTanpeIMETHBIX TJIAaHUPYEMBIX pe3yabTaToOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIIEOBaHUS SIBJICHUI
OPUPOJBl M TEXHUKH, OBJAJECHUE YMEHUSAMHU OOBACHATh (DU3MYECKHE SIBICHUS, NMPUMEHSSA
MI0JIy4YEHHBIE 3HAHUS, PEIIATh 3a7ja4l, B TOM YHCJIE KAUECTBEHHBIE U DKCIIEPUMEHTAIILHBIE.

[TpyHIMNIAATBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3/ieNa pealn3yeTcs 3a CUET TOro,
4TO 00y4aloIHecs BBIMOIHAIOT 33/1aHNUs, B KOTOPBIX UM TpeAIaracTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAaHUI paclo3HaBaTb W HAYYHO OOBACHATH (PU3HUECKHE
SBJICHUS B OKPYXKAIOLLEH IIPUPOJIE U TIOBCEAHEBHOM KU3HU;



HCIIOJIB30BAaTh HAYYHBIC MCTO/AbI UCCICAOBAHUA (I)I/ISI/I‘-IGCKI/IX HBHGHHﬁ, B TOM 4YHMCJIIC OJIA
IMMPOBCPKU TUIIOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB;
00BACHATH HAayY4YHBIC OCHOBBI Hauboyee BaXKHBIX ,I[OCTI/I}KCHI/II\/'I COBPEMCHHBIX TeXHOHOFHﬁ,
Halmpumcep, HOPAaKTUUCCKOTO MCIIOJIB30BaAHUA PAa3JIMYHBIX HCTOYHHWKOB OHCPIrUM Ha OCHOBC
3aKOHa MNpEBpAICHUA U COXPAHCHUSA BCEX U3BCCTHBIX BUOB DOHCPIUU.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢GuU3MKH HA ypOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMsI HaIpPaBlIEHO Ha
JTOCTHKEHUE TIMIYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

B pesynbrare wusydeHuss (U3MKM Ha YpPOBHE OCHOBHOTO oOOHIEro oOpa3oBaHHs Yy
oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE INYHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpmoTN4ecKOro BOCIIUTAHUSA:

e —IMPOSIBIICHUE MHTEPECA K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCHICKON (hHU3MUeCcKOit
HAYyKH;

e —ILIEHHOCTHOE OTHOILIEHHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOr0 M TYXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

e —TOTOBHOCTb K aKTMBHOMY YYaCTHIO B 00CYXJI€HUU OOLIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JieM, CBS3aHHBIX C IPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

e —OCO3HAHHE BAYKHOCTU MOPAIbHO-3TUYECKUX MTPUHIUIIOB B ACSITEIHLHOCTU YUEHOTO;

3) acTeTH4eCKOr0 BOCIMTAHMS

e —BOCHPHSITHE ICTCTUYCCKUX KAUeCTB (PU3MUECKON HAYKH: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

e —OCO3HAHMEC IICHHOCTH (PU3NYCCKOW HAYKHM KaK MOIIHOTO WHCTPYMEHTA TO3HAHHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHH, BAKHEHIIIEH COCTABIAIONIEH KYJIbTYPHI;

e —Ppa3BUTHE HAYYHOU JHOO03HATEIHLHOCTH, HHTEPECA K UCCIIE0BATEIBCKOMN A TEIbHOCTH;

5) dopmupoBanusi KyJbTYpPbl 310POBbs U IMOIHOHAJIBLHOTO 0JIATONOJIYYMSI:

e —OCO3HAHME IICHHOCTH 0€30MacHOro o0pas3a KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MHUpE, BAXHOCTH TpaBWJI OE30MacHOTO TIOBEACHUS Ha TPAHCIOPTE, Ha Joporax, ¢
AIIEKTPUYECKUM H TETIJIOBBIM 000PYI0OBAaHUEM B IOMAIIIHUX YCIOBUSAX;

e —chOpMHPOBAHHOCTh HABBIKA pedIEKCUH, IPU3HAHUE CBOETO IMpaBa HA OMIMOKY U TaKOTO
JKe TIpaBa y IPyroro 4eoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

e —AaKTHMBHOE y4acTHE B PEIICHUHU MPaKTUYECKHUX 3a/1ad (B paMKax ceMbH, 00pa3oBaTelbHON
OpraHHu3aIfy, TOPoJa, Kpasi) TEXHOJIOTHUECKON U COIMANbHON HAMPaBICHHOCTH, TPEOYIOLTUX B
TOM YHCIIe U (PU3NIECKUX 3HAHU,

e —HHTEpEeC K MPaKTUYECKOMY U3yYeHHIO Tpodeccuit, CBI3aHHBIX C PU3UKOI;

7) 3K0JIOTMYEeCKOT0 BOCTTUTAHUS:

e —OpHEHTallUd Ha TpUMEHEHHWE (UIUYECKUX 3HAHUWU IS pelIeHus 3aaad B objacTu
OKpYKaroIlel Cpefbl, MIAHUPOBAHHUS TMOCTYIKOB M OIICHKH UX BO3MOXKHBIX MOCIEACTBHMA st
OKpYKaroIle Cpeibl;

e —OCO3HaHHE TNI0OATHFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEM U MyTel UX PeIleHus;

8) aganTanuu K M3MEHSIIOIIUMCSH YCJIOBUSIM COUMAIBLHOI U IPUPOIHON Cpeabl:

e —IMOTPEOHOCTP BO B3aUMOJEWUCTBUU TIPU BBIIOJHEHUU HCCIEAOBAaHUNH U MPOEKTOB
(bu3nUecKoil HaPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JIPYTHX;
e —TIIOBBIIIECHNE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JEATEIbHOCTD;

e —MOTpeOHOCTh, B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4ucie (QOPMYIUPOBaTH HJIEH,
MOHSATHS, TUIIOTE3bI O (PU3NUECKUX 0OBEKTaX U SIBICHUSIX;

e —O0CO3HaHHE NePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (PU3HKH;
e —TIUTAHMPOBAHUE CBOETO PA3BUTHS B IPHOOPETEHUN HOBBIX (DU3UICCKUX 3HAHUI;
e —CTpEeMJICHUE aHAIM3UPOBATH U BHISIBIISITH B3AUMOCBSI3U MPUPOIBI, OOIIECTBA M IKOHOMUKH,

B TOM YHCIIE C HCIIOIh30BaHUEM (PU3NICCKUX 3HAHUM;
e —OICHKAa CBOMX JEHUCTBUH C y4€TOM BIMSHUS Ha OKPYXKAIOLIYIO Cpely, BO3MOXKHBIX
I00ATBHBIX TTOCTIEICTBUN.



METANPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHus mporpammbl 1Mo (u3MKe Ha YpPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOydvaromerocss OyayT cGhOpMHpPOBAHBI MeTaNpeIMeTHbIE Pe3yJbTaThl,
BKJIIOUAIOILIME TI03HABATENbHbIE YHUBEPCAJIbHBIE Y4eOHBIC [EHCTBUS, KOMMYHUKATHBHBIE
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTeIbHbIE YHUBEPCAJBbHBIC y‘leﬁHLIe JelCcTBUA

Ba3oBble JJornueckue aeicTBus:

BBISBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHHIA);

YCTaHABIIMBATh CYIIECTBEHHbIN MPU3HAK KIAacCU(PHUKAIMU, OCHOBAaHUA s 000OIICHUS U
CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUYUsT B paccMaTpuBaeMbIX (aKkTax, [aHHBIX H
HAOJII0JIEHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U MPU U3YUYEeHUU (PU3NYECKUX SBICHUN U MPOLIECCOB,
JIeJ1aTh  BBIBOJIBI C HCIIOJIb30BAHMEM JEIYKTUBHBIX W HMHAYKTUBHBIX YMO3aKJIIOUEHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (DU3UYECKUX BEIUYHH;

CaMOCTOSITENIFHO BBIOMpATh CHoco0 pemieHus y4deOHOW (u3mueckol 3amadu (CpaBHEHHE
HECKOJIbKUX BapUAHTOB PEIICHUSI, BBIOOpP Hambosee MOAXOMASIIEro ¢ yu€TOM CaMOCTOSITEILHO
BbI/IEJICHHBIX KPUTEPUEB).

Bba3zoBble uccienoBareibckue 1eiCTBUS:

MCII0JIb30BaTh BOMPOCH! KaK HCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS;

MPOBOAMUTH IO CaMOCTOSITEIbHO COCTaBJICHHOMY TIUIaHY OIIBIT, HECIOXKHBIM (u3nYecKuit
HKCIIEPUMEHT, HEOOBILIOE UCCIIEeI0BaHNE (PU3NYECKOTO SBIICHUS;

OLIEHMBaTh Ha TPUMEHUMOCTh U JOCTOBEPHOCTh MH(MOpPMAIMIO, TOJYYEHHYI0 B XOJIe
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (pOopMyNIMpoBaTh OOOOIIEHHSI U BBIBOJBI IO pe3yjibTaTaM MPOBEIEHHOTO
HaOJII0/IEHUS, ONIBITA, UCCIIEOBAHNS;

IPOTHO3UPOBAaTh BO3MOXKHOE JajbHelIlee pa3BUTHE (U3NYECKUX IIPOLIECCOB, a TaKkKe
BBIIBUTaTh MPEINOJI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

IMPUMEHSTh Pa3InYHbIE METO/Ibl, THCTPYMEHTHI U 3alpOChl NPU MOUCKE U 0TOOpEe MH(pOpMaLuu
WIN JAHHBIX ¢ YYETOM MpeIIokKEeHHON yueOHol pusnueckoii 3a1auu;

aHAJIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATh MHPOPMAIUIO PA3IUYHBIX BUJOB U
bopMm npencTaBIeHUS;

CaMOCTOSITENIbHO ~ BBIOMPATh ONTHUMAJbHYIO (GOpMy TMpeacTaBieHUs HHPoOpMauu U
WLTIOCTPUPOBATH pelllaeMble 3a/1a4l HECIIOKHBIMU CXEMaMHU, TuarpaMMaMu, UHOU rpadukoil u
WX KOMOMHAITUSIMH.

KoMmyHnKaTHBHBIE YHUBepCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

B X0Jie OOCYXJIEeHHsI Yy4eOHOro Marepuaina, pe3yiabTaTOB JTAOOPATOPHBIX pabOT U MPOEKTOB
3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYX/IaeMOW TeMbl M BBICKAa3bIBaTh WJIEH, HAllEJICHHBIC Ha
pelleHure 3a7auu U noaepKaHue 01aroxenareaIbHOCTH OOLIEHMS;

COTIOCTABJISITh CBOU CYXKJIEHHUSI C CYKICHHSAMH JAPYTUX YYaCTHHUKOB JUAJora, OOHApy>KHUBATh
pa3JIMYME U CXOJICTBO MO3UIINIA;

BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJIMYHO TPEJCTaBISATh PE3YIbTaThl BHINOJHEHHOTO (PU3WYECKOrO OIbITa (IKCIEpUMEHTa,
MCCJIEI0BAHMS, IPOEKTA);

MOHMMATh W HCIIOJIb30BATh TMPEUMYIIECTBA KOMAHJHONW W WHAMBUAYAILHONH pPabOTHl TpH
PEIICHUH KOHKPETHON (PU3HUECKOM MPOOIEMBI;

IPUHUMATDH LEJIM COBMECTHOW JESATEIILHOCTH, OPraHU30BBIBATH JCHCTBUS MO €€ JTOCTHXKEHUIO:
pactpenensaTb poJi, OOCYKIaTh IMPOIECChI M PE3yJabTaThl COBMECTHOW pabOThI, 0000IIaTh
MHEHHS HECKOJbKUX JTIOICH;



BBIIIOJIHATh CBOIO 4acTb pabOThl, [OCTUTas KAdyeCTBEHHOTO pe3yjbTara [0 CBOEMY
HAIIPaBJICHUIO U KOOPAUHUPYS CBOMU JACUCTBUSA C APYTHMMHU YJICHAMU KOMAaH/IbI;

OLIEHMBAaTh KAa4yeCTBO CBOEr0 BKJIAJAa B OOIMMH MPOAYKT IO KPUTEPHUSM, CaMOCTOSITEIbHO
chOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble YHHBEpPcaJIbHbIe YUeOHbIE 1eliCTBHS

Camoopranusanus:

BBISBJIATH IIPOOJIEMBl B JKU3HEHHBIX M Y4YEOHBIX CUTYalMsX, TPEOYIOUIMX [yl PpeIIeHUs
bu3nUecKux 3HAHUMH;

OPUEHTHPOBATHCSI B PA3JIMUHBIX MOAXOJAX NMPUHATUS pEIIeHUi (MHIMBUAYaIbHOE, NPUHSITHE
pelleHus B IpyMIie, IPUHIATHE PELLICHUI TPYIIIOi);

CaMOCTOSITEJIbHO ~ COCTaBJIATh ~ @IFOPUTM  pellleHus (U3UYECKOM 3ajaud  WIM  IUIaHa
UCCIIEIOBAaHMSI € Y4Y4ETOM HUMEIOUIMXCA PECYpPCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh IIpeIaraéMble BApUAHTBI PELICHUM;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

JlaBaTh a/IEKBaTHYIO OLICHKY CUTYallUU U IpeJyiaraTh IJ1aH €€ N3MEHEHNUS,

OOBSICHATh IPUYMHBI JOCTHXKEHUS (HEOCTUKEHHUS1) pE3yIbTaTOB JIEATEIbHOCTH, 1aBaTh OLICHKY
PUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JI€ATENBHOCTh (B TOM 4YHCIE B XOJI BBINOJHEHUS (PU3UYECKOTO
UCCJIEIOBaHMSI UJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENICTB, U3MEHUBLIMXCSA CUTYallUH,
YCTAQHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSM;

CTaBUTh c€0sl Ha MECTO JPYroro 4ejoBeKa B XOZE CIOpa WM AUCKYCCUU Ha HAYYHYIO TEMY,
MIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;

IpHU3HaBaTh CBOE MPAaBO Ha OMIMOKY MPH pelIeHNH GU3NYECKUX 3a]a4 UM B YTBEPKICHUSAX Ha
Hay4YHbIE TEMBI U TAKOE XK€ IPABO IPYroOro.



INPEJIMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 7 KJjiacce MpeAMETHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
UCIIOJIb30BATh TOHSATHS: (PU3UYECKHE M XUMHUYECKHE SIBICHUS, HAOIOJCHUE, SKCIICPUMEHT,
MoOJieJb, TUIIOTE3a, SAMHUIIBI (PU3UUECKUX BEIWYHH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEpAOE, KUAKOE, Ta3000pa3HOe), MEXaHWYeCKOe JIBHJKCHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAaeKTOpUs, paBHOACHCTBYyIOmas cuia, aedopmanus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;
pasnuuath sBiIeHUS (quddy3us, TEMIOBOE ABMKEHHWE YaCTUI[ BEIIECTBA, PaBHOMEPHOE
JBUKCHHE, HEPABHOMEPHOE JIBIDKCHUE, WHEPIINS, B3aUMOJICHCTBUE Tell, paBHOBECHE TBEPIBIX
TeJ ¢ 3aKpeIUIEHHON OChIO BpallleHus, Iepeada AaBieHUs TBEPABIMHU TEIaMH, KUAKOCTAMU U
razamu, atMoc(hepHoe NaBlieHUE, TUTABAHHUE TEJl, NMPEBPAIICHUS MEXaHUYECKOW DHEPTHH) IO
ONMMCAHUIO HMX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE
¢du3nueckoe sBICHUE;
pacrno3HaBaTh MPOSBICHHE M3YUYEHHBIX (PU3UYECKHUX SIBICHUN B OKPYKAIOIIEM MHUPE, B TOM
gyuciie (U3NYECKUe SBICHUS B MPUPOJIEC: MPUMEPHI JBIKCHUS C Pa3IMIHBIMU CKOPOCTSIMH B
JKUBOM W HEXHUBOW NpUpOJE, ACWCTBUE CHUIIBI TPEHUS B MNPHUPOIE U TEXHUKE, BIUSHUE
aTMoc(hepHOro MaBiIeHUS Ha KUBOH OpPraHM3M, IUIaBaHUE PHIO, PhIYard B TEJIC YEJIOBEKA, MPH
9TOM TIEPEeBOAMTH MPAKTUYECKYIO 3a/lady B y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOICTBa
(mpu3HaKy) HU3NUECKUX SIBIICHUI;,
OMKCHIBATh HW3YYECHHBIE CBOMCTBA Tel W (PU3MYECKHE SBJICHUS, HCIONb3yd (PUINYECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, ITYTh, CKOPOCTh, CPEIHSS CKOPOCTD,
CHUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC Tela, CUjla TPeHHsI, AaBiieHue (TBEPAOTO Teja, )KUIKOCTH,
ra3a), BRITAJIKUBAIONIAS CUJIA, MEXaHHUYECKass paboTa, MOITHOCTh, TUICYO CHJIBI, MOMEHT CHJIBI,
KOA((UIIMEHT MOJIE3HOTO JNEHCTBUS MEXaHH3MOB, KWHETHYECKasl U MOTEHIIMAIbHAs YHEPTrus),
IPH OINMUCAHUHM TPABHIHLHO TPAKTOBATh (DHU3MUSCKUN CMBICIT HCIOJB3YEMBIX BEJIUYHH, WX
0003HaYeHHS ¥ €IMHUIBI (PU3NUECKUX BETUYHMH, HAXOJIUTHh (DOPMYIIbI, CBSI3bIBAIOIINE TAHHYIO
(U3HYECKYIO BEITUYHHY C JIPYTUMU BEITMIMHAMH, CTPOUTH TpaUKH U3YUYEHHBIX 3aBUCUMOCTEH
bu3NYECKUX BENNYHH;
XapaKTepU30BaTh CBOKMCTBA Tel, (U3MUYECKUE SIBIICHUS W IPOIECCHI, HCIIOJB3Ys IpaBUiIa
CIOXeHHs] cull (BAONb OJHOW mpsiMoi), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena,
MpaBUJI0O PaBHOBECHUsl pbryara (0J0Ka), «30JI0TOE€ TPABUIIO» MEXAaHUKH, 3aKOH COXPaHECHUS
MEXaHMYECKOM HHEPruM, MpU 3TOM AaBaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA M 3aIlMCHIBATH
€ro MaTeMaTHYECKOE BBIPAKCHNUE;
OOBSCHATh (PU3UYECKHE SBICHUS, MPOLIECCHl U CBOMCTBA T€J, B TOM YHCJIE U B KOHTEKCTE
CUTYaIlUil MTPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh TPUUYUHHO-CIICICTBEHHBIC CBSI3H,
CTpOUTh OOBSICHEHHE M3 |—2 JIOrMYecKHUx IIaroB C OMOpod Ha |—2 W3yueHHBIX CBOMCTBA
(bu3UYeCcKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH,
pemiate pacy€THbIE 3a7auu B 1—2 AEWCTBHSI, UCHONB3YS 3aKOHBI U (OPMYIIBI, CBS3BIBAIOIIUE
bu3nYecKrue BEIUYMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3aJa4M 3alUCHIBATh KPATKOE YCIIOBUE,
MOJICTABJIATh (PU3NYECKUE BEIUYUHBI B (OpPMYIBI W TPOBOAUTH pPAcu€Thl, HAXOIUThH
CIIPaBOYHBIC JIAHHBIC, HEOOXOJUMBIC JUIS PEIICHUs 3aJa4, OIICHWBATH PEATMCTUIHOCTH
MOJTy4eHHOU (PU3NUECKON BETMUNHBI,
pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh TP TOMOIIH (U3HUECKUX METOJIOB, B
OMHMCAHUU WCCIIEIOBAHMS BBIICISATH MPOBEPSIEMOE TPEANONoKeHNEe (TUMOTE3Y), pa3nuyarh H
WHTEPIPETHPOBATH TIOJYUSHHBIA PE3yJIbTaT, HAXOAUTh ONTUOKHU B XOJIC ONBITA, JCJIATh BHIBOJIBI
0 €ro pe3yJbTaTam;
MIPOBOJIMTH OTIBITHI IO HAOJOJCHUI0 (DU3WYCCKHUX SBICHHNA WM (DU3UYECKUX CBOWCTB TEI:
dbopMynupoBaTh MPOBEPsiEMbIe MPEINONIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XOJ1 ONbITa U (DOPMYITHPOBATH BHIBObL;
BBITIOJHATh TPSIMBbIE W3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CUJIBI H
TEMIEPATYPhI C UCTIOIB30BAaHUEM aHAJIOTOBBIX U U(PPOBBIX MPHUOOPOB, 3aMUCHIBATH TOKA3aHUS
nprOOpPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUH;
MIPOBOJIUTh HMCCJICIOBAHWE 3aBUCUMOCTH OJHOW (DU3WYECKON BEIMYMHBI OT JAPYrod C
UCIIOJIb30BAaHUEM TMPSMBIX U3MEPEHUH (3aBUCHMOCTH MTyTH PAaBHOMEPHO JIBUXKYIIETOCS Tea OT
BPEMEHM JBIDKCHUS TeJla, CHIJIBI TPEHMs CKOJIbKEHHS OT Beca Tesa, KauecTBa 00paboTKu



MOBEPXHOCTEH TEJl M HE3aBUCUMOCTHU CHJIbI TPEHMSI OT IUIOIIAAN COPUKOCHOBEHUS TEJl, CUJIIBI
YIPYTrOCTH OT Y/UIMHEHHS NMPYXXHUHBI, BHITAIKUBAIOUICH CHIIBI OT 00bEMa MOTPY:KEHHON YacTH
TeJa U OT IUIOTHOCTH >KMJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, Ha
KOTOpPYIO TOIPY)KEHO TEJIO, YCIOBUM IIJJaBaHUS TeEJ, YCIOBUM pAaBHOBECHS pblyara |
0JIOKOB), y4aCTBOBATh B IUIAHUPOBAaHMM Y4EOHOIO MCCIIEJOBaHUS, COOMpaTh YCTAaHOBKY M
BBIMOJIHATh ~M3MEpPEHHsI, CIeQys MpPeUIOKEHHOMY IIJIaHy, (PUKCHpPOBAaTh  pPE3yNIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKMX BEJIMYMH B BHJIE NMPEAJIOKEHHBIX TaOJIUI U TpapUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEJOBAHMUS;

POBOJUTh KOCBEHHbIE M3MepeHHs (U3NYECKUX BEIMUYMH (IJIOTHOCTh BELIECTBA JKUAKOCTH U
TBEPAOrO Teja, CWJIa TPEHUS CKOJbXEHUSA, [aBJICHUE BO3/yXa, BBITAJKMUBAIOIIAs CHIIA,
JeHCTByOIAs Ha NOrPYKEHHOE B JKUAKOCTh TeNO, KOA(PGUIMEHT IOJIE3HOTO JeicTBUA
IIPOCTBIX MEXAHU3MOB), CIIEAys NPEIIOKEHHONW WHCTPYKIMM: IPH BBIIOJHEHUM W3MEPEHUM
coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUMCIIATH 3HAUEHUE UCKOMOM BEJIMYMHBI,
co0JII01aTh MpaBHiIa TEXHUKH OE30MAaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYI0OBaHUEM;
yKa3bplBaTh MPUHLUIBI JACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BEChI, TEPMOMETD,
JMHAMOMETP, COOOIIAOIINECS COCYbl, OapOMETp, phlyar, MOJIBUKHBIN U HENOBM)KHBINA OJIOK,
HAKJIOHHAs IJIOCKOCTH;

XapaKTepu30BaTh NMPUHIUIBI JAEUCTBUS W3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMnopoil Ha uX onucaHuss (B TOM 4YHCIe: MOALIMIIHUKY, YCTPOICTBO BOJONPOBOJA,
TU/IPABIMYECKUN IIpecc, MaHOMETpP, BBICOTOMEp, MOPILIHEBOH HACOC, apeoMETp), MCIONb3Ys
3HAHUS O CBOMCTBaX (PU3UYECKUX SBJIEHUM M HeoOXoAauMble (U3MUECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

HOPUBOAUTE NMPUMEPHI (HAXOAUTh MH(GOPMALMIO O IpUMEpax) MPAKTUUYECKOTO MCIOIb30BAHUS
(du3nUecKnx 3HaHUW B MOBCETHEBHOM XKU3HM I oOecnieueHus: 6€301acHOCTH P 0OpaIieHuH
¢ NpubOpaMu U TEXHUUYECKUMM YCTPOWCTBAMM, COXPAHEHHs 370POBbS U COOJIOJEHHUS HOPM
IKOJIOTUYECKOTr0 MOBEJICHHS B OKPYKAIOLIEH Cpele;

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(opManuu B VHTEpHETE B COOTBETCTBUM C 3a/laHHBIM
MIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOLIUXCS 3HAHUM M MyTEM CpaBHEHUS Pa3JIMYHbBIX
UCTOYHUKOB BBIJENATh WH(OPMAIHMIO, KOTOpasi SBJISAETCS NMPOTHBOPEUMBON MM MOMKET OBITh
HEJIOCTOBEPHOM;

UCMOJb30BaTh TPU BBHINOJHEHUM YYEOHBIX 3aJaHM HAy4YHO-TIOMYJSPHYIO JIUTEpaTypy
(Gu3nYeCKOro cojepXaHus, CIPaBOYHbIE MaTepHallbl, pecypchl ceTu IHTepHeT, BiIaaeTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHMs WHGOpMAIMKU W3 OJHONW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE KpaTKUE NHCbMEHHBIE U YCTHBIE COOOILIEHHMs Ha OCHOBe 2—3
MCTOYHUKOB MH(pOpMaK GU3NYECKOTO COJIEPKaHUs, B TOM YKcie MyOIMYHO JeNlaTh KPaTKUe
COOOLIeHNsT O pe3ylbTaTaX MPOEKTOB MM YUEOHBIX HCCIEIOBaHWN, NMPH 3TOM I'PaMOTHO
MCIIOJIb30BaTh U3yYEHHBIM MOHATUHHBIN anmapar Kypca GU3HMKH, COMPOBOKIATh BBICTYIIJICHHUE
MIPE3EHTALUEM;

IIPU BBINMOJHEHUH YYE€OHBIX ITPOEKTOB U MCCIIEI0BAaHUN paclpeaesaTh 00s13aHHOCTH B TPYIIIIE B
COOTBETCTBUHU C IIOCTaBJICHHBIMHU 3aJjauaMH, CJIEJUTh 32 BBINOJIHEHMEM IIJIaHa ACHCTBHH,
aJIeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIaJ B JI€ATEIbHOCTh TPYMIbl, BBICTPAUBATH
KOMMYHHMKaTHUBHOE B3aMMOJECHCTBHE, YUUTHIBASI MHEHUE OKPY)KAIOILIHX.

K koniy oOyuenus B 8 kJiacce npeMeTHble pe3yJbTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpakaTh c(HOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:
MCIIOJIb30BaTh MOHSATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHMSI BEIIECTBA, KPUCTAJUIMYECKHE W aMop(HbIe Tena, HACBIIICHHBIH U
HEHACBIIIEHHbIN Map, BIAXXHOCTh BO31yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPIUs, TEIIOBOU
JBUTATEIb, DJIEMEHTApHBIM DJJIEKTPUYECKUN 3apsl, JJIEKTPUYECKOE I10JIe, MPOBOAHMKU U
JURIIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE TI0JIE;
pa3ianyaTh sBJIECHUS (TEIUIOBOE pacIIMpEHHE U CKaTHe, TeIlonepeiadya, TEMIOBOE paBHOBECHE,
CMauMBaHME, KaNWUISPHbIC SBJICHUS, UCIapeHue, KOHACHCAlus, TUIaBJIeHNE, KPUCTAIITH3AIUs
(oTBepmeBaHue), KHIIEHHE, TeIlonepenada (TeIIONPOBOIHOCTh, KOHBEKIUS, W3JIyUYeHUE),
JJIeKTpU3alMs TeJl, B3aUMOJCWUCTBHUE 3apsAOB, NEHCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJAEUCTBUE MAarHUTOB, I€HCTBUE MAarHUTHOIO IOJIS HA MPOBOJHUK C TOKOM,



JIEKTPOMAarHuTHasi MHAYKLHS) O OMMCAHUIO UX XapPAKTEPHBIX CBOIMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh MPOSBICHUE HU3YYEHHBIX (U3NYECKUX SIBICHUH B OKPYKAIOLUIEM MHUpPE, B TOM
qucie (pu3nyecKue BJICHHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KaMIUISIPHBIC SIBICHUS B
HPUPOJIE, KPUCTAIUIBI B IIpUpoJie, u3inydeHue CoiHila, 3aMep3aHue BOJOEMOB, MOPCKHE OpU3HI,
o0pa3oBaHue pOCHI, TyMaHa, WHes, CHera, OJJEKTpUYECKHEe SBJICHHUS B aTMmocdepe,
9JIEKTPUUYECTBO JKMBBIX OpPIaHM3MOB, MAarHMTHOE Ioje 3emiu, Jpeld MOoJCOoB, pOJib
MarHUTHOTO O JUIA JKU3HM Ha 3emiie, MOJSIpPHOE CHUSHUE, IPU 3TOM IEPEBOIUTH
NPAaKTUYECKYl 3ajady B y4eOHyI0, BBIIENATh CYIIECTBEHHbIE CBOWCTBA (IPU3HAKM)
(bu3nIeCKUX SBICHHIA;

ONKCBHIBATh H3yYEHHbIC CBOMCTBA Tel M (PU3MUYECKUE SIBIECHUS, MCIOJB3Ys (PU3NUYECKUe
BEJIMYMHBI  (T€MIEparypa, BHYTPEHHSAs OHEpPrus, KOJUYECTBO TEIUIOTHI,  yJEJbHas
TEIUIOEMKOCTb BEILECTBA, Y/AEIbHAs TEIUIOTA IUIABJIECHUS, yelbHas TeljaoTa NapooOpa3oBaHus,
yJllebHas TEII0Ta CrOpaHus TOIUIMBA, KO3()PUIMEHT 1MOIe3HOT0 IEHCTBUS TEMIOBOW MAIIMHBI,
OTHOCUTEIIbHAS BJIAXXHOCTb BO3/yXa, JJIEKTPUYECKUH 3apsl, CWJIA TOKa, JJIEKTPUYECKOE
HaIpsDKEHUE, CONPOTUBIIEHME IIPOBOJHMKA, YAEJIBHOE CONPOTUBIEHHME BelLleCTBa, paboTa U
MOIIHOCTb 3JIEKTPUUECKOro TOKa), MPH OMMCAHUM MPABUIBLHO TPAKTOBATH (PU3UUYECKUN CMBICI
UCTIOJIB3YEMBIX BEJTMYMH, 0003HAYCHUS M SMHULBI (PU3NIECKUX BEIMYHMH, HAXOIUTH (hOPMYJIHI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JPYTMMHU BEIWYMHAMH, CTPOUTH I'paduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKHUX BEINYHH;

XapakTepu3oBaTh CBOMCTBA Teld, (PU3MUECKUE SBJIEHUS U MPOLECCHI, UCHOJIb3ys OCHOBHBIE
IOJIO)KEHUSI ~ MOJIEKYJISPHO-KMHETUYECKOM  TEOpUM  CTPOEHMsI  BELIECTBA,  IPUHIUI
CYIEpIIO3UIMH 0JIeH (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma ams
yyacTka wLenu, 3akoH Jxoyns—JleHuma, 3akoH COXpaHEHMsI SHEpPIUM, IpPU 3TOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

OOBSICHATH (PU3MYECKHE TMPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE CHUTYyaIllUil
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH
o0BsicHeHue u3 1—2 JOrMyeckux MaroB ¢ ONOpoil Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3a7aud B 2—3 JEMCTBHS, UCHOJB3YS 3aKOHBI U (OPMYJIbI, CBS3BIBAIOIINE
¢u3nyeckrue BEIMYMHBI: HA OCHOBE aHalIM3a YCIIOBMS 3aJaud 3alHChIBaTh KPaTKOE YCIOBHE,
BBISIBJISITH HEJAOCTAaTOK JIaHHBIX [UIsl pPEUIeHMs] 3aJaud, BBIOMpPATh 3aKOHBI U (HOPMYIIBI,
HEoOXo/uMBbIe Ui €€ pelIeHUs, MPOBOJUTh Pacd€Thl M CPABHUBATH IMOJYYCHHOE 3HAUYECHUE
(bu3nYeCcKOil BETMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh IpPOOJEMBbI, KOTOPbIE MOXHO pEHIMTh HpU MOMOIIM (U3UYECKUX METOJIOB,
UCIIOJIb3YSl ONMMCAHHME HCCIIEOBAHMSI, BBIIEIATH MPOBEPSEMOE MPENOJI0KEHUE, OLIEHUBATh
IIPABWJIBHOCTB IOPSIZIKA IPOBEIEHUS UCCIIEJOBAHMSI, IENIAaTh BBIBOIBI,

IPOBOAMTH ONBITHI MO HAOMIOACHHUIO (U3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB Tel
(KanmuJUIIpHBIE SIBIIEHHS, 3aBUCUMOCTh JIaBJEHUs BO3AyXa OT €ro o0b&Mma, TemImeparypsl,
CKOPOCTH TMpollecca OCTBIBAaHUS M HArpeBaHMs IPU M3IYYEHUHU OT IL[BETa H3JIydaromien
(morsomamei) MoBepXHOCTH, CKOPOCTh HMCHApEHHUs BOJBI OT TEMIIEPAaTyphbl >KUAKOCTH H
wiomaan e€ MOBEPXHOCTH, 3JIEKTpHU3alMs Ted U B3aUMOJAECUCTBHE 3JIEKTPUUECKHUX 3apsi/ioB,
B3aMMOJICMCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yaJM3allisl MarHUTHBIX TIOJEH MOCTOSIHHBIX
MarHuToB, JEUCTBHUS MarHUTHOTO MOJII Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOWCTBA  DJEKTPOJABMrareist  IMOCTOSHHOTO  TOKa): GOpMYIMpPOBAaTh  IpPOBEpsSEMbIe
MIPEOJIOKEHNs, COOMPATh YCTAHOBKY M3 NPEIJIOKEHHOTO0 O00OPYAOBAHMS, OMHCHIBATH XOJ
OTbITa U POPMYJIUPOBATH BHIBOJIBI;

BBIMOJHATh NPSAMbIE MU3MEPEHUS TEeMIIepaTypbl, OTHOCHUTEIBHOM BIIaXHOCTU BO3[yXa, CHJIBI
TOKa, HANpPsDKEHUS C HCIOJb30BAHMEM aHAJIOTOBBIX MHPUOOPOB M JATYMKOB (PU3UUECKUX
BEJIMYMH, CPAaBHUBATDH PE3YJIbTAaThl U3MEPEHHH ¢ yUETOM 3a/1aHHOM a0COIIOTHOM MOTPENIHOCTH;
MPOBOANTH WCCIEAOBAHUE 3aBUCUMOCTH OIHOW (PU3UYECKOW BEIMYUHBI OT JPYrod ¢
UCIOJIb30BAaHUEM MPSIMBIX H3MEPEHUH (3aBHCHMOCTb COINPOTHBIIEHHS INPOBOJAHUKA OT €ro
JUIMHBI, TUIOLIAIN ITONIEPEYHOTO CEUYEHUS U yIEIbHOIO COIPOTUBIIEHUS BELIECTBA IPOBOAHMKA,
CHJIBI TOKAa, MIYIIEro 4Yepe3 IPOBOJHUK, OT HANPsKEHUS HAa IPOBOIHMKE, HCCIECIOBAaHUE
[IOCJIEA0BATENBHOIO M MAPAUIENIBHOIO  COEAUHEHWH  IPOBOJAHMKOB):  IUIAHUPOBATH
UCCIIeIOBaHKUEe, COOMPATh YCTAHOBKY U BBIIOJHATh U3MEPEHUS, CIEAYsl IPETI0KEHHOMY IIaHy,
(uKcUpoBaTh pe3yibTaThl MOJYYCHHOH 3aBUCHUMOCTH B BUAE TaOMUIl U TpaduKOB, JenaTh
BBIBOJIBI 110 PE3YJIbTATaM HCCIICJOBAHMS,



IPOBOJUTH KOCBEHHbIE M3MEPEHUsI (PU3NUECKUX BENWYHH (yAeTbHas TEIIOEMKOCTh BEIIECTBa,
COIIPOTHUBIIGHUE MPOBOJHHUKA, PadOTa MW MOIIHOCTh 3JEKTPUUYECKOTO TOKA): IUIAHHUPOBATH
U3MEpPEHUs], COOUpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAysl IPEATIOKEHHON HHCTPYKIMH, U
BBIUNCIIATH 3HAYEHNE BEIMUNHBI,

co0uIro1aTh MpaBuiIa TEXHUKH O€30IIaCHOCTH IIPU paboTe ¢ 1ab0opaTOpHBIM 000PYI0BaHUEM;
XapaKkTepu30BaTh NMPUHIUIBI JEHCTBUS HM3YYEHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOHCTB C
OMOpOil Ha MX omMcaHus (B TOM YHUCIE: CHCTEMa OTOIUIEHHUS JIOMOB, TMTPOMETp, MapoBas
TypOUHa, aMIIepMETP, BOJIBTMETP, CUETUHK SJICKTPUUECKON HHEPTUH, IEKTPOOCBETUTEIHHBIC
npuOOpBl, HarpeBaTeIbHbIE 3JIEKTPONPUOOPHI (IPUMEpPHI), IEKTPUUECKUE MPEIOXPaHUTEIH,
JIEKTPOMArHuT, 3JIEKTPOJBUraTellb IIOCTOSIHHOIO TOKA), HCIIOJIb3Ys 3HAHUS O CBOMCTBax
(Gu3nueckux sBICHUNA U HEOOXOUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA U M3MEpPHUTEIbHBIE MPHOOPHI MO CXEeMaM U
CXEMaTHYHBbIM PHCYHKaM (PKUAKOCTHBIH TEpPMOMETpP, TEPMOC, IICUXPOMETpP, THUIPOMETP,
JIBUTATEIb BHYTPEHHEIO CrOpaHus, IEKTPOCKOII, pEOCTaT), COCTABIATh CXEMBbI AIEKTPUUECKUX
Lenel ¢ Mociie0BaTeNbHBIM U MapajuleIbHbIM COCIMHEHUEM JIEMEHTOB, pa3jinyasl yCIOBHbIE
0003Ha4YEHMSI DJIEMEHTOB AIEKTPUUECKUX LIENEH;

HOPUBOAUTE NMPUMEPH! (HAXOAUTh MH(GOPMALMIO O IpUMEpax) MPAKTUUYECKOTO MCIOIb30BAHUS
(du3nUecKnx 3HAaHWW B MOBCETHEBHOM XKU3HM [T oOecnieueHus: 6€301acHOCTH P 0OpaIieHUH
¢ NpubOpaMu U TEXHUUYECKUMH YCTPOWCTBAMM, COXPAHEHUS 370POBbsS U COOJIOJEHHUS HOPM
HKOJIOTUYECKOTr0 MOBEJICHHS B OKPYKAIOLIEH Cpele;

OCYILLECTBIIATh NOUCK HH(popManuu (usnueckoro conepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HaHUM M NyTéM CpPaBHEHUS JONOJHUTEIbHBIX HCTOYHHUKOB BBIJIEISTH
UHPOPMALIHIO, KOTOPas SIBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBbITh HEJOCTOBEPHOM;
UCIOJIb30BaTh IPU BBINOJIHEHUHM YYE€OHBIX 3aJaHUN HAyYHO-TIONYJSPHYIO JIUTEPATYPY
(GU3UUECKOro cozep’KaHus, CHPaBOYHBIE MaTepHajbl, pecypcbl ceTd HHTepHeT, BiaieTh
npuéMaMyl KOHCIIEKTHPOBAHMSI TEKCTa, NpeoOpa3oBaHus HH(OpPMALMM M3 OJHON 3HAKOBOM
CHCTEMBI B JIPYI'YIO;

co3/aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKUE YCTHBIE CO00IIEeHuUs, 0000111ast nH(OpMaLHIO
U3 HECKOJIbKMX HCTOYHHMKOB (PU3MUECKOTO COAEPIKAHUSA, B TOM YHCIe MyOIUYHO MPECTaBIIsATh
pe3ynbTaThl MPOEKTHOM WM MCCIEA0BATEIbCKON JE€ATENbHOCTH, IPU O3TOM IPaMOTHO
UCIOJIb30BaTh U3Y4YEHHBIH MOHATHHHBINA anmapar Kypca (PU3MKH, COPOBOKAATH BBICTYIUICHUE
MPE3EHTALNEH;

IPU BBIIOJHEHUN Y4€OHBIX MPOEKTOB M UCCIIEAOBAaHUIN (PU3MYECKHX MPOLECCOB pacHpeaAesaTh
00s3aHHOCTH B TpyNIe B COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJlayaMy, CJIEIUTh 3a
BBINOJIHEHUEM IUIaHA JEMCTBUH M KOPPEKTUPOBATh €ro, aJeKBATHO OLEHMBATH COOCTBEHHBIN
BKJIJ] B JIEATEIBHOCTh I'PYMIbI, BHICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJAEHCTBUE, MPOSIBIISS
TOTOBHOCTb pa3periath KOH(MIUKTHI.

K koniy oOyuenus B 9 kjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:
UCIIONIb30BAaTh  MOHSATHS:  CUCTeMa  OTcu€ra, MaTepualibHas  TOYKa,  TPAaeKTOpHs,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JABMKEHHMS, AedopMmarus (yrnpyras, miacTudeckas), TpeHue,
LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M NEPErpy3KH, LEHTP TAKECTH, aOCOIHOTHO
TBEPJIOE TEJNO, LIEHTP TSDKECTH TBEPAOIrO Tela, paBHOBECHE, MEXaHWYECKUEe KojeOaHHs U
BOJIHBI, 3BYK, MH(pPa3ByK U  yIbTpPa3ByK, OJJIGKTPOMAarHUTHbIE  BOJIHBI,  LIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JalbHO30PKOCTh, CHEKTPhl HCITYCKaHHUS M
norjouieHus, aiabga, 0eTa- U raMMa-u3JIydeHus, U30TOIIbI, €pPHAs SHEPTeTHKA;
pa3iauuyaTh SABIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE NPSIMOJIMHEMHOE JABH)KEHUE,
PaBHOYCKOPEHHOE MpPSMOJIMHEHHOE [BUKEHHE, CBOOOJHOE IMaJE€HUE Tell, PaBHOMEPHOE
JBIDKEHUE TI0 OKPYXXHOCTH, B3aUMOJCWCTBUE Tell, PEaKTUBHOE JBWXXEHHE, KojebaTeabHOoe
JBIDKEHUE (3aTyXalollMe M BBIHYKACHHBIE KOJICOAaHUs), PE30HAHC, BOJHOBOE JBMKEHHE,
OTpaXKEHHE 3BYKa, MNPSAMOJIMHEWHOE pacHpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE CBETa,
IIOJTHOE BHYTPEHHEE OTPAKEHHE CBETa, pasjokKeHHe Oeoro cBera B CHEKTP U CIIO0XKEHUE
CHEKTPAJIbHBIX LIBETOB, IUCHEPCHUS CBETA, €CTECTBEHHAs PaJUOAaKTHMBHOCTH, BOSHUKHOBEHUE
JMHENYaTOro CIEKTpa M3JIydyeHHs) MO0 ONMCAHUI0 MX XapaKTepHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UIECKOE SIBICHUE;



pacrio3HaBaTh IMPOSBICHUE M3YUYEHHBIX (PU3MUECKUX SBICHHH B OKpYXKaroleMmM Mupe (B TOM
yuciae U3NUYEecKue SBICHHS B MPHPOJIE: MPUIMBBI U OTJIMBBI, JABWXKeHHE MIaHeT COoIHEYHOH
CUCTEMbI, PEaKTUBHOE IBUKCHHME >KMBBIX OpPTraHHU3MOB, BOCIPHUATHE 3BYKOB IKHUBOTHBIMU,
3eMJICTPSICEHUE, CEHCMUYECKHe BOJHBI, LIYHAMH, 9XO, LIBETa TeJ, ONTHYECKHE SIBJICHUS B
npupose, OHOJOrMYecKoe JeWCTBHE BUIUMOTO, YIbTPapUOIETOBOIO U PEHTTEHOBCKOTO
U3YYCHUH, €CTECTBEHHBIH paAMOAKTHUBHBIN (POH, KOCMHMYECKHE Iy4H, paIHOaKTHBHOE
U3ITy4eHUE MPHUPOAHBIX MHUHEPAJIOB, JACWCTBUE PATUOAKTHUBHBIX H3JIYUEHUH HA OPraHU3M
4eJI0BEKA), [IPU 3TOM IIEPEBOAUTD NIPAKTUUECKYIO 3a/1a4y B YUeOHYI0, BBIJCIATH CYILIECTBEHHBIE
cBoMcTBa (MPU3HAKHN) (PU3HUECKUX SBICHHM;

ONHKCBHIBATH HM3YYCHHBIC CBOMCTBA Tel M (PU3MUECKUE SBJICHUS, MCIONB3Ys (PHU3UUECKUE
BEJIMYMHBI (CpeIHsisi U MrHOBEHHAas CKOpPOCTh Teja MpH HEPAaBHOMEPHOM JBUKCHUH,
YCKOpEHUE, MepeMEelleHNe, yTh, YIJIoBas CKOPOCTb, CHUJa TPEHUs, CHJIa YIPYroCTH, Cuia
TSOKECTH, YCKOPEHHE CBOOOJIHOTO MaJCHUs, BeC Telld, HUMIYJIbC Tejla, HMIYJIbC CHIIbI,
MeXaHW4eckass paboTa W MOUIHOCTb, MOTEHIMAJIbHAS JHEPIUs Teja, MOTHATOrO HaJ
MOBEPXHOCTHIO 3€MJIM, MOTEHIHUAIbHAS YHEPIrusl CKATON MPYXKUHBI, KHHETHUECKas >HEprus,
[I0JIHAs. MEXAHWYECKash HHEpPrusi, MEepUo] M 4YacToTa KOJEOAHWH, JJIMHA BOJHBI, I'POMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, OKa3aTellb MPEJIOMIICHHUS CpPEebl), MPH OMNUCAHUU
NPaBUWIBHO TPAKTOBATH (PU3NUECKUN CMBICI UCTIOIB3yEMBIX BEJIMYMH, 0003HAYCHUS U €TUHUIIBI
bu3MYECKUX BENWYMH, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIINE NaHHYIO (PU3UUYECKYIO BEIUUYUHY C
JPYTUMH BEJTMUYMHAMH, CTPOUTH TPaQUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUMH;
XapaKTepu30BaTh CBOWCTBA Tell, (PU3WYECKUE SIBICHUS U MPOILECCHI, HCIONB3YS 3aKOH
COXpPaHEHHsI SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHLIUI CYNEPIO3UIMHA CUJI, TPHHIIUT
OTHOCUTeNbHOCTH [anumesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS UMIYJIbCa, 3aKOHBI
OTpPaKEHMsI U MPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHMsI 3apsiIOBOTO U MAaCCOBOIO YMCEN IPU
AJIEPHBIX PEAKIHIX, MPU STOM AaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3aMHCHIBATH €T0
MaTeMaTUYECKOE BbIPAKEHUE;

O0BSACHATH (hPU3MYECKHE TMPOIIECCHl M CBOMCTBA TeN, B TOM YUCJIE U B KOHTEKCTE CHUTYaIuil
MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABISTH MPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh
00BsICHEHHE U3 2—3 JOrMYEeCKHX IIaroB C OMOpPOi Ha 2—3 M3Y4EeHHBIX CBOWCTBA (PU3MUYECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewath pacu€THbIe 3a/1a4M (ONMUpAOIIUecs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCTIOJIb3Ys 3aKOHBI
u (opmynbl, CBA3BIBaIOIIME (PU3MYECKHE BEIMYMHBL: Ha OCHOBE aHalIM3a YCIOBHS 3aJaud
3aMUChIBaTh KPATKOE YCIIOBHE, BBISBIATh HEJOCTAIOIINE WIIM U30BITOUYHbIE JaHHbIE, BEIOUPATh
3aKOHBI U (OpPMYJbl, HEOOXOAMMBIE Uil PpEUICHUs, MPOBOAUTH Pacy€Tbl U OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUYCHHsI (PU3UUYECKON BETMUHHBI,

pacno3HaBaTh NPOOJEMBbl, KOTOpPbIE MOXHO PELIUTh HpPU MOMOLIM (U3NYECKUX METOMOB,
UCIIOJIb3YSl ONMCAHWE HCCIIECNOBAHMS, BBIIEIATH IPOBEPSEMOE TNPEAIOIO0KEHUE, OLICHUBAThH
MPAaBWJIBHOCTh TOPSIIKA IPOBEIEHUS HUCCIIEOBAHUS, JeNlaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U ONBITOB;

MIPOBOAMTH OMNBITHI MO HAOMIOACHHUIO (U3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpAHEHHs SHEPrHH, 3aBHCHUMOCTH MepHOia
KoJie0aHUM MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTD
OT aMIUIUTYJbl MajbIX KoJeOaHWH, MpsSMOJIMHEHHOE pPAaCIpOCTpaHEHHWE CBETa, Pa3ioKEeHUe
0eoro cBera B CHEKTP, U3y4YEHHE CBOWCTB H300pa)K€HUS B IUIOCKOM 3€pKaje M CBOWCTB
n300pakeHusl mpenMeTa B coOuparomiell JMH3e, HaONIOJeHUE CIUIOUIHBIX W JIMHEHYaThIX
CIIEKTPOB M3IIYYCHHS): CAMOCTOSTEILHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOTO Habopa
000pyI0BaHUsl, ONUCHIBATh XO/] OIBITA U €r0 pe3yJbTaThl, (OpMYyIUPOBATH BHIBOIBI;
MPOBOAMUTH NMPU HEOOXOAMMOCTH CEPUI0 MPSAMBIX M3MEPEHUM, ONpeeliss CpelHee 3HaueHUe
u3MepseMoil BelMYMHbI ((OKYCHOE paccTOsIHHE coOMparolieil JHH3bI), 000CHOBHIBATh BHIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUOOopa);

IPOBOJUTH HMCCIIEJOBAHUE 3aBUCHUMOCTEH (DPU3MYECKHX BEIMYUH C HCHOJIH30BAHUEM MPSIMBIX
U3MEepeHUil (3aBUCUMOCTh IIyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBXKEHUH 0€3 HadallbHOM
CKOpOCTH, Tlepuojia KoJeOaHui MaTeMaTHYeCKOr0 MasTHUKA OT JJIUHBI HUTH, 3aBHCHMOCTH
yria oTpakKeHUs CBETa OT yrjia MaJeHHs U yIJia MPEeJOMIICHUs OT yrja NaJeHus): MIaHupoBaTh
UCCIIEIOBaHUE, CAMOCTOSITETILHO COOMpAaTh YCTAaHOBKY, (PUKCHPOBATH pE3yNbTaThl MOTy4YCHHON
3aBUCUMOCTH (U3NYECKUX BEJIWYUH B BHJE TaOMUI U TpaduKoOB, [enaTh BBIBOABI IO
pe3ysbTaTaM UCCIIEI0BaHUS;



IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BETMYMH (CpEeIHss CKOPOCTh U YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JIBIKEHHH, YCKOPEHHE CBOOOJHOTO MaJeHHs, >KECTKOCTh MPYKUHBI,
KO3(QUIUEHT TPeHUs CKOJIbKEHHUs, MEXaHUuYeckass paboTa MU MOIIHOCTb, YacTOTa U IEPUOJ
KOJICOAHWH MaTeMaTU4YeCKOTO W MPY)KMHHOTO MAasTHUKOB, ONTHYECKas CuiIa coOuparoieit
JMH3BI, PaJMOAKTUBHBIM (OH): IUIAHMPOBATH HM3MEPEHHs, COOMpPaTh SKCHEPUMEHTAIbHYIO
YCTAaHOBKY M BBIIOJHATh WM3MEPEHUs, CIEAys MPEMIOKECHHON MHCTPYKLUHH, BBIYUCIIATH
3HAYCHUE BEIMYMHBI W aHAIU3UPOBATh IOJIYYCHHBIE pE3yibTaTbl C YYETOM 3aJaHHOU
IIOTPELIHOCTH U3MEPEHU;

co0uIro1aTh MpaBuiIa TEXHUKH O€30IIaCHOCTH IIPpU paboTe ¢ 1a00paTOPHBIM 000PYI0BaHUEM;
pa3nnyaTth OCHOBHBIC IMPHU3HAKM H3YYEHHBIX (PU3MUYECKMX MOENeil: MaTepualibHas TOYKa,
abCoJIIOTHO TBEPAOE TENO, TOYEUHBbIH MCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IJIaHETapHas
MOJIeJIb aTOMAa, HYKJIOHHAs MOJIEb AaTOMHOIO A1pa;

XapakTepu3oBaTh NPUHLUIbBI JCHCTBUS M3Y4YEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMHCTB C
ONOpol Ha UX ONHMCaHMs (B TOM YHCIE: CIMJIOMETP, JATYUKU IOJIOKEHUS, PACCTOSIHUS U
YCKOPEHHUs, pakeTa, 3X0JO0T, OYKH, IepucKol, (oToanmapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, TO3MMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHHUS O CBOMCTBAX (DU3MYECKHUX
SBJICHUH U HEOOXOAUMble (PU3MUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PHUCYHKM H3YYEHHBIX TEXHUYECKUX YCTPONCTB,
U3MEPUTENIBHBIX TMPUOOPOB M  TEXHOJOIMYECKMX IIPOLIECCOB IPH  pEIIeHUH Yy4eOHO-
NPAaKTUYECKHUX 33134, ONTHYECKUE CXEMBI JJISl OCTPOCHUS N300paKEHUH B TNIOCKOM 3€pKalie U
coOuparoniei JIMH3e;

NPUBOIUTH NMPUMEPHI (HAXOAUTh MH(POPMAIMIO O TPUMEpPax) MPAKTUIECKOTO MCIOIH30BAHUS
(bu3nUecKrx 3HaHUN B MOBCETHEBHOM KM3HU U1 obecnieueHust 6€30acCHOCTH TP 0OpalleHUH
¢ TpubOpaMu U TEXHHUUECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3J0POBBS U COOIIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOILEH CPEeLE;

OCYIIECTBIISATh MOUCK MH(pOpMaIK (HU3NIECKOTO conepkanus B IHTepHETE, CaMOCTOSTEIHHO
bopMynupys MOUCKOBBII 3allpoCc, HAXOIUTh IMYTH ONpPEAETICHUs IOCTOBEPHOCTU IOJIy4YECHHON
MH(pOpMaLlMK HAa OCHOBE UMEIOIIMXCS 3HAHUH U JOMIOJIHUTENbHBIX HCTOUHUKOB;

UCMOJIb30BaTh TPU BBHINOJHEHUHM YYEOHBIX 3aJaHM HAy4YHO-TIOMYJSPHYIO JIUTEpaTypy
(bu3NYeCKOro cojepXaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT, BiaaeTh
npuéMaMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HMHGOPMAIMM M3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE MHGMOpMAIUM U3
HECKOJIbKUX HMCTOYHMKOB (PU3MYECKOTO COJEP)KaHUs, IMYOJUYHO MPEACTaBIATh PE3yJbTaThl
IIPOCKTHOM WM HCCIENOBATEIILCKON JEATEIbHOCTH, IPU OTOM TIPaMOTHO MCIOJIb30BaTh
M3YYEHHBbI TMOHATUHHBIA ammapar HW3y4aeMoro pasjaena (QU3MKM U CONMPOBOXKIAThH
BBICTYIIJICHHUE TIpe3eHTalMel ¢ yuéTOM 0COOEHHOCTEH ayTMTOPUN CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
Ne|| HaummenoBanue KonmuecTBo yacon ‘ DIIEKTPOHHBIE JlaGopaTopHoe
/|| pasuenoB U TeM |[Beer KontponbHbi || IpakTiueckn (uncpoBsie) obopynosanue " Touku
1| IPOTPaMMBI o e paGoTEI e paGoTEI o0pa3oBaTeNbHbIC pocta"
L] pecypchl
Pazgen 1. ®usnka u eé poJib B NO3HAHNUU OKPY’KAIOLIEro MUpPa
1.1||®usuka - HayKa o 2 bubmmoreka [JOK
IPHUPOJIE https://m.edsoo.ru/7f416
L 194
1.2||®usnueckue 2 1 bubmmoreka [LIOK Ludposas naboparopust
BEJIMYMHBI https://m.edso00.ru/7f416 |Releon ¢ garyrkom
] 194 TEMIIEPATYPbI
1.3|[EcTecTBeHHOHayYH || 2 1 bubmorexa [JOK
Bl METO/T https://m.edsoo.ru/7f416
| |mo3nanus 194
‘I/ITOFO 0 pazjeny H 6 H

‘Pamen 2. IlepBoHayaJbHbIE CBEIEHUSI O CTPOEHNH BeleCTBA

2.1||Ctpoenue 1 bubnmnorexka HOK
BEIIIECTBA https://m.edsoo.ru/7f416

.| 194

2.2||/IBmxenue u 2 1 bubnuotexa [JOK
B3aUMO/ICHICTBUE https://m.edsoo.ru/7f416

| ||uacTuir BeruecTBa 194

2.3||ArperaTHbie 2 bubnnoreka [JOK
COCTOSTHUS https://m.edsoo.ru/7f416

| |[BemectBa 194

‘I/ITOFO IO pa3jeny H 5 H

‘Pamen 3. JIBH:KeHHUE M B3anMO/IeliCTBHE TeJl

3.1||Mexanuueckoe 3 bu6nunoreka [IOK
JIBHOKEHHUE https://m.edsoo.ru/7f416

L 194

3.2|[Unepmus, macca, 4 1 bu6mmorexa [IOK
TUIOTHOCTD https://m.edsoo.ru/7f416

L 194

3.3||Cuna. Bunas! cuin 14 1 2 but6mmoreka [IOK

https://m.edsoo.ru/7f416
L 194
‘I/ITOFO 0 pazaeny H 21 H

‘Pa:men 4. laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B

4.1 1aBrnenue. 3 bubnmoreka [JOK
[Mepenaua https://m.edsoo0.ru/7f416
JaBJICHUS 194
TBEPABIMU TEJIAMHU,
KUJKOCTIMHU U
| |[rasamu
4.2\ [1aBnenue 5 bubnuotexa [JOK [udposas nadbopaTopus
KUJTKOCTH https://m.edso00.ru/7f416 |Releon ¢ maTuuk ToKa
194 TATYUKOM IaBJIEHUSI
4.3||AtmochepHoe 6 bubnuotexa [JOK
JaBJICHUE https://m.edsoo.ru/7f416
194
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Ne|| HaummenoBanue KonmuecTBo yacon ‘ DIIEKTPOHHBIE JlaGopaTopHoe
/|| pasuenoB U TeM |[Beer KontponsHpi || IpakTrueckn (uncpossie) obopynosanue " Touku
il MPOTPaMMBI o e paGoTHI e paGoTHI obOpasoBaTenbHbIC pocra"
| pecypchl
4.4| devicTBue 7 1 3 bubnmoreka [JOK
JKUJIKOCTH U rasa https://m.edsoo.ru/7f416
Ha NOrpyXEHHOE B 194
| ||pux Temo
‘I/ITOFO 0 pazaeny H 21 H
‘Pa:men 5. PaboTa ¥ MOIITHOCTB. JHEPIUs
5.1||PaboTa u 3 1 bubmuorexa [JOK
MOIIHOCTb https://m.edsoo.ru/7f416
L] 194
5.2|[IpocTsie S) 1 bubmmoreka [LIOK
MEXaHU3MBI https://m.edsoo.ru/7f416
L 194
5.3||Mexannueckas 4 1 1 bu6mmoreka [IOK
SHEPIHs https://m.edsoo.ru/7f416
L 194
‘I/ITOFO 0 pasaeny H 12 H
‘PCSCpBHOG BpeMsI H 3 H H H H
OBIIEE 68 3 12
KOJIMYECTBO
YACOB I10
I[MTPOT'PAMME
8 KJIACC
Ne || HaumeHnoBanue KonungectBo yacoB ‘ DJEeKTPOHHBIE JlaGopatopHoe
/|| pasJenoB U TeM ([ Beer KontponsHbie|[Ipaktnueckn (tmudpoBsie) obopynoBanue "Touku
MIPOrpPaMMBbI o PaBOTHI e paGoTeI o0pa3oBaTeNbHbIe pocta"
pecypcsl
Pa3nea 1. TenuioBbie siB1eHHsA
1.1 ||Crpoenue u 7 bubnuoreka [JOK
CBOICTBa https://m.edsoo0.ru/7f418
BEILIECTBA 1ce
1.2 |TernoBsie 21 1 5 bubmmoreka [JOK [udposas naboparopus
MPOIIECCHI https://m.edso0.ru/7f418 |Releon ¢ qarunkom
1ce TEMIIEPATYPbI
‘I/ITOFO 10 pasfeny H 28 H

‘Pafmen 2. DJleKTPpUYEeCKHUEe U MATHUTHBIE SIBJICHUSI

2.1 | DnexTpudeckue 7 1 bu6muoreka [JOK
3apsizibl. https://m.edsoo.ru/7f418
3apsoKeHHbBIS 1ce
TeNa U UX
B3aNMOJIECHCTBHE
2.2 ||[TocTostHHBIIH 20 1 7 bubmmoreka [JOK udposas naboparopust
AIIEKTPHUYCCKHIA https://m.edso0.ru/7f418 |Releon ¢ gaTyrkoM TOKa
TOK 1ce JaTYMK HaIPSKEHUS
2.3 |MaruuTHbIe 6 1 1.5 bubmmorteka [JOK udposas naboparopust
SIBJICHUS https://m.edso0.ru/7f418 |Releon ¢ garyrkom
1ce MAarHuTHOTO TTOJISt

‘2.4 HQHeKTpOMarHHTHaH 4 H

HBI/IGJH/IOTeKa HOK
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Ne || HammeHnoBaHue KonnuectBo yacoB ‘ DJIEKTPOHHBIE JlaGopaTopHoe
/I || PasJeNoB U TeM ([ Beer KontponsHbie|[Ipaktuueckn (mdpoBkIe) obopynoBanue "Touku
MPOTrPaMMBI o paGOTEI e paGoTHI oOpasoBarenbHbIE pocra"
pecypcsl
S WHIYKIHS https://m.edsoo.ru/7f418
1ce
‘I/ITOFO 0 pazaeny H 37 H ‘
‘PesepBﬂoe BpeMst H 3 H H H H ‘
OBIIEE 68 3 14.5
KOJIMYECTBO
YACOB I10
[TPOI'PAMME
9 KJIACC
Ne HanmenoBanue ‘ KomnmuectBo yacos DnekTpoHHbBIE (TUPPOBBIC) JlaboparopHoe
/|  pa3JenoB U TeM Beero|| KontponsHsie |[[Ipaxtiueckue o0pa3oBaTeNbHbIE PECYPCHI obopynoBanue " Touku
HPOTrPaMMBbI paGoThI paGoThI pocra"

Pazjnen 1. Mexanuveckne siBJeHUA
1.1{Mexanunueckoe 10 1 bubmuoreka [JOK

JIBH)KCHUC U https://m.edsoo.ru/7f41a4a6

CIIOCOOBI €T0
| |lomucanus
1.2|[BzaumopeiicrBue 20 1 3 bubmuoreka [JOK
| |ren https://m.edsoo.ru/7f41a4a6
1.3|]3akoHbI 10 3 bubmuoreka [JOK
| |lcoxpanenus https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 paszaeny H 40 H ‘
‘Pamen 2. Mexann4eckue KoJ1e0aHUs M BOJIHBI ‘
2.1 MexaHnveckue 7 3 bubnuorexa [IOK [Hudposas naboparopus

KoJieOaHus https://m.edsoo.ru/7f41a4a6|Releon ¢ naTunkom
L YCKOpEHUS
2.2||MexaHu4ecKue 8 1 3 bubmmoreka [JOK
| |BosHeL 3ByK https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 paszeny H 15 H ‘

‘Pauen 3. DJ1eKTPOMATHUTHOE T0JI¢ ¥ JJIeKTPOMATHUTHBIE BOJIHBI

3.1|3nekrpomarautHoe| 6 2 bu6morexa [IOK
nosne u https://m.edsoo.ru/7f41a4a6
DIIEKTPOMArHUTHBIE
BOJTHBI
‘I/ITOFO 10 paszaeny H 6 H ‘
‘Pa:men 4. CBeTOBBIC SIBJICHUS ‘
4.1||3akoHbI 6 2 bubmmoreka [JOK
pacrpoCTpaHeHHS https://m.edsoo.ru/7f41a4a6
| ||cBeTa
4.2||JTun3sl 6 3 bubmmorexa [JOK
U ONITHYECKHUE https://m.edsoo.ru/7f41a4a6
| |[mpubopsI
4.3||Pazmoxenue 3 2 bubmmorexa [JOK
Oenoro cBera B https://m.edsoo.ru/7f41a4a6
| |lcmekTp
‘I/ITOFO 0 pasaeny H 15 H
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Ne HaumeHnoBanue KonmgectBo yacoB DnexTpoHHbIe (UGB POBBIC) JlabopaTtopHoe
n/n pa3zaeiioB U TeM Beerol| Kontposbhsie || [Ipaxtiieckue o0pa3oBaTesbHbIE PECYPCHI obopynoBanue " Touku
TIpOrpaMMBbI paboThI paboThI pocra”
Pa3gen 5. KBanToBbIe IBJICHUSA
5.1 Mcnyckanue u 4 1 bubnurorexa [JOK
MIOTJIOIIICHHE CBETA https://m.edsoo.ru/7f41a4a6
| |laromom
5.2||CtpoeHue 6 1 bubnunoreka LIOK
| |[aromHoro sapa https://m.edsoo.ru/7f41a4a6
5.3||SInepubie peakiuu || 7 1 1 bubmmoreka [IOK
L https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pasjeny H 17 H

Pa3znen 6. [loBTOpUTEILHO-0000 1AM MOYJIb

6.1

[loBTOpEHUE U
00o0mieHne
coJiepxKaHus Kypca
¢du3uku 3a 7-9
KJ1acc

9

2

bubnuoteka [JOK
https://m.edsoo.ru/7f41a4a6

‘HTOFO o pasgeiny

o |

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102

27
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MHOYPOYHOE INJTAHUPOBAHHUE

7 KIIACC
Ne Tema ypoka KonuuecTBo yacos ‘ DJIEKTPOHHBIE Jlaboparopnoe
n/m Beer || Konrpo |[[Tpaktu uppoBbIe ob0opynoBanue "
o |l mempre lyeckue!l ©OpasoBaTenbHbIE Toukwu pocra"
paboThI | paboTHI pecypcerl
1 ||[®usuka — Hayka o npupoze. Asnenns || 1
PUPOJIBI
|2 |CI)H3quCKHe SIBJICHUS H H H
3 || Pusnueckue BEIMYUHBI U UX
u3MepeHue
4 |[MeToabl HAYYHOTO 1 bu6mmoreka [JOK
no3Hanus. Onucanue GU3nIecKux https://m.edsoo.ru/ff0
SIBJICHUI C ITIOMOILBIO MOIEIEH 9f72a
5 ||[Ypoxk-uccnenosanue "N3mepenune 1 1 [udposas
TEMIEPATyphl MPU TOMOIIH naboparopus JaTYUK
YKUJIKOCTHOTO TEPMOMETpPA U JaTINKA TEMIIEPATYPhI
TeMIepaTypsl"”
6 |Ypoxk-ucciaenoBanue "[IpoBepka 1 1
TUIIOTE3bI: JATBHOCTD MOJIETA MapHKa,
MYIEHHOTO TOPU3OHTAIIBHO, TEM
OoJibliie, 4yeM OoJIbIlie BHICOTA ITycKa"
7 ||Ctpoenue BemiectBa. ONBITHI, 1 bubnuorexa [JOK
JOKa3BIBAIOIIME AUCKPETHOE CTPOCHHE https://m.edsoo.ru/ffo
BEILIECTBA 9fe0a
8 ||/IBm>keHME YacTHIl BelecTBa 1 bubmunorexa [JOK
https://m.edsoo.ru/ff0
a013e
9 ||Ypok-uccnenoanue «ONBITHI 1O 1 1
HAOJTIOICHUIO TETUIOBOTO PACIITHPEHUS
ra3oB»
|1O |ArperaTHHe COCTOSTHUS BEIIIECTBA H H H
11 ||OcobenHoCTH arperaTHbIX COCTOSTHUI bubnnorexa [JOK
BOJibI. O0O0OIICHHE TIO pa3lieny https://m.edsoo.ru/ff0
«[lepBoHavanbHBIE CBEACHUS O a0378
CTPOCHHUH BEIIECTBAY
12 |MexaHu4YecKoe IBUKCHHE. 1 bu6nroreka [JOK
PaBHOMEpHOE U HEPABHOMEPHOE https://m.edsoo.ru/ff0
TIBHOKEHUE a05c6
13 ||CkopocTh. EnuHuIe: ckopoctu 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0
a079c
14 |Pacyer myTH U BpEMEHU JIBUKECHUS 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0
a0aed
15 |HUnepuus. Macca — Mepa HHEPTHOCTH 1 bubnnoreka [JOK
Te https://m.edsoo.ru/ff0
a0cl10
16 |[LmoTrHOCTE BemtecTBa. Pacuer mMacchel u 1 bu6mmoreka [IOK
o0beMa Teja 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0
aOfee
17 |JlaGopaTopHas paborta «OnpeneneHue 1 1
IIJIOTHOCTU TBEPAOTO TEIIA»
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Ne Tema ypoka KonnuecTBo yacos ‘ DIIEKTPOHHBIE Jlaboparopnoe
/1 Beer | Kontpo |[Tlpaktu upoBbIe obopynoBanue "
o |l mompie |ueckue|| ©OPasoBarenbHbIE Toukwu pocra"
paboTHI |[paboThI PeCYpCBI
18 ||Pemenue 3amaud o teme "[limoTHOCTH 1 bu6mmoreka [JOK
BeriecTa" https://m.edsoo.ru/ffo
al23c
19 ||Cuna xak xapakTepuCcTHKa 1
B3auMoJieiicTBus Tes. Cuiia ynpyrocTy.
3akoH ['yka
20 |JIabopartopHas pabora «3yuenue 1 1
3aBUCUMOCTH PaCTSIKCHHUS
(medopmanun) MpyKUHEI OT
NPUIIOKCHHOM CHITBI»
|21 |[[HBHeHHe taroreHus. Cuma TsHKeCcTH H H H H
22 ||CBs13b M@Ky CUJION TSKECTH U MACCOU bu6mmoreka [JOK
tena. Bec Ttena. Penienne 3a1a4 mo https://m.edsoo.ru/ffo
teme "Cuna Tsxectu" alr78
23 ||Cuna TsDKeCTH Ha IPYTHX TUTaHeTaX. 1 bubnuorexa [JOK
du3HYECKUE XapaKTEPUCTUKH TIAHET https://m.edsoo.ru/ffo
al502
24 |[M3mepenue cui. JJunamomerp 1 bubnuorexa [JOK
https://m.edsoo.ru/ffo
al8cc
25 |Bec Tema. HeBecoMocTh 1 bubmmoreka [JOK
https://m.edsoo.ru/ffo
al778
26 ||CnoxxeHue IByX CHUJI, HalIPaBJIEHHBIX 1 bub6nuorexa [IOK
10 OJIHO¥ TpsiMoii. PaBHOICHCTBYIOIIAS https://m.edsoo.ru/ff0
cui ala70
27 ||Pemenwue 3aa4 no Teme 1
"PaBHOnelicTBytOMmast cui'"
28 |Cuna Tpenus u e€ BuIbl. Tpenue B 1 bubnuotexa [JOK
HPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0
alb9c
29 ||JTabopaTtopHas pabota «/3yuenue 1 1 ||bubmuotexa LJOK
3aBUCHMOCTH CHJIBI TPECHHUSI https://m.edsoo.ru/ff0
CKOJIbKEHUS OT CHJIBI JIaBIICHUS U alcc8
XapakTepa COMPUKACAFOIIIXCS
ITIOBEPXHOCTEW
30 |Pemienue 3a1ay Ha ompeeieHNe 1
pPaBHOJCHCTBYIONIECH CUIIBI
31 |Pemenue 3amad o Temam: «Bec Temay, | 1 bubnnoreka [JOK
«['padmueckoe n3odpaxkeHue Cui, https://m.edsoo.ru/ff0
«Cuiibl», «PaBHOJIEUCTBYIOIIAS] CHIT» aldeO
32 ||KonTposbHas paboTa 1o TeMaMm: 1 1
«MexaHuueckoe ABMKEHHEY, «Macca,
TUTIOTHOCTBY, «Bec Temay,
«['padmueckoe n3o0pakeHue Cu,
«Cuisby
33 ||daBnenue. CriocoObl yMEHBIIICHUS 1 1 bubnmoreka [JOK
YBEIUYEHUS TaBJICHUS https://m.edsoo.ru/ffo
a20a6
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No Tema ypoka KonnuecTBo yacos ‘ DJIEKTPOHHBIE Jlaboparopnoe
/1 Beer | Kontpo |[Tlpaktu upoBbIe obopynoBanue "
o |l mompie |ueckue|| ©OPasoBarenbHbIE Toukwu pocra"
paboTHI |[paboThI PeCYpCBI
34 | [daBimeHwue ra3a. 3aBUCUMOCTD JaBlicHuUsA|| 1 bu6mmoreka [JOK
rasa oT 00bEma, TeMIepaTypsl https://m.edsoo.ru/ffo
a2376
35 |[lepenaya naBneHuUs TBEPIBIMU 1 bubnmoreka [JOK [udposas
TEJIAMH, KUIKOCTSIMH U Ta3aMH. 3aKOH https://m.edsoo.ru/ff0O |1aboparopus maTumk
IMackansa a25b0 nasienus 1 Oxlla
36 | daBieHue B *KHUIKOCTH U rase, 1 bubnmoreka [JOK
BBI3BAHHOE JICHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ffo
a2718
37 ||Pemenue 3amay mo Teme «JlaBienue B 1 bubnmoreka [JOK [
JKUIKOCTH M rasze. 3akoH Ilackaisy» https://m.edsoo.ru/ffo
a2826
38 ||Coobmaronuecst cocy/ bl 1 bubmmoreka [JOK
https://m.edsoo.ru/ffo
a2970
39 |maopaBiaudecKkuii mpecc 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0
a3136
40 |Manometpsl. [TopuraeBoi 1
JKUJIKOCTHBIN HacoC
41 ||Atmocdepa 3emiid U IpUYUHBI €€ 1 bubnnorexa [JOK
CYIIICCTBOBAHHS https://m.edsoo.ru/ffo
a2b5a
42 |Bec Bo3nyxa. ATMOoc(hepHOE 1aBlIeHue 1 bub6nuorexa [IOK
https://m.edsoo.ru/ff0
a2b5a
43 |[h3mepenue atMmochepHOro aBieHuUs. 1 bub6nuorexa [IOK
Omneit Toppuuerm https://m.edsoo.ru/ff0
a2da8
44 |3aBucumocTb aTMocepHoro napneHus | 1 bubnunoreka [JOK
OT BBICOTHI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0
az2fca
45 ||bapomeTtp-anepona. ATMochepHoe 1 bubnuorexa [JOK
JaBJICHHUE HA Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0
az2fca
46 |Pemenue 3amau mo teme " 1
ATMocdepHoe naBieHue"
47 ||JleicTBUE )KUIKOCTH M ra3a Ha 1 bubmuorexa [JOK
HOTPYKEHHOE B HUX TeJ0. ApXHUMeI0Ba https://m.edsoo.ru/ff0
cuia a3276
48 |JIaboparopHas pabota «OnpeneneHue 1 1 ||bubmuotexa LJOK
BBITAJIKHBAFOIIEH CHJIBI, ICHCTBYOIIEH https://m.edsoo.ru/ffo
Ha TEJI0, IOTPYKEHHOE B KUAKOCTH) a33fc
49 |JTabopatopHast paboTa 1o Teme 1 1 ||bubmuoreka [IOK
«MccnenoBanue 3aBUCHMOCTH Beca https://m.edsoo.ru/ff0
Tea B BOJC OT 00BbEMa MOTPyKEHHOU B a3514
KUJKOCTb YaCTH TEJIa»
|50 HHJIaBaHHe Tel H 1 H H HBI/IGHI/IOTeKa [HOK H
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No Tema ypoka KonnuecTBo yacos ‘ DJIEKTPOHHBIE Jlaboparopnoe
n/m Beer | Kontpo |[Tlpaktu 1 poBbIe obopynoBanue "
o |l mompie |ueckue|| ©OPasoBarenbHbIE Touku pocra"
paboTHI |[paboThI PeCYpCBI
https://m.edsoo.ru/ffo
a3a96

51 |[JTaGoparopnas paboTa 1 1
"KoHcTpynpoBaHue apeomMeTpa Uiu
KOHCTPYHUPOBAHHE JIOJKH U
onpezaesneHue e€ rpy30no0abEMHOCTH"

52 |Pemenwne 3anau mo temam: «IlnaBanue 1 bubnmoreka [JOK
cynoB. Bo3nyxormiaBanuey, «JlaBieHue https://m.edsoo.ru/ff0
TBEPJIBIX TN, KHUIKOCTEH 1 ra3oB» a3654

53 |[KonTponbHas paboTa mo Teme 1 1
«/laByieHue TBEPIBIX TEJ, KUAKOCTSH U
ra3oB»

54 (Mexanunueckas padboTa 1 bubnuotexa [JOK
https://m.edsoo.ru/ffo
a3f82

55 |IMouHocTh. EauHUIBI MOIIHOCTH 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0
a3f82

56 ||[Ypoxk-uccnenopanue "Pacuér 1 1
MOIIHOCTH, Pa3BUBAEMOM MPHU TOIbEME
o jectaune"

57 |IIpocTeie MexaHU3MBbI. Ppryar. 1
PaBHOBeCuE cuit Ha ppryare

58 |Ppluaru B TeXHHKE, OBITY U IPUPOJIE. 1 0.5 |bubmuoreka [IOK
JlabopatopHas pabota «MccnenoBanue https://m.edsoo.ru/ffo
YCIIOBUI PaBHOBECHUS pblYyara ad78e

59 ||Pemenue 3amau 1mo TeMe «Y CIIOBHS 1 bu6mmoreka [JOK
PaBHOBECHS phIYara https://m.edsoo.ru/ff0

a48a6

60 |Koadduiment moxesHoro aeiicTBus 1 0.5
Mexanusma. Jlaboparopnast pabora
«M3mepenne KI1/] HaknoHHOM
TUTOCKOCTH

61 |Pemenue 3anau nmo Teme "Pabora, 1 bubnmoreka [JOK
MoIHoCTh, KIT/T" https://m.edsoo.ru/ffo

a4c48

62 |[MexaHu4eckas SHEpIus. 1 bubmuorexa [IOK
Kunetnueckas v MoTEeHIIHATbHAS https://m.edsoo.ru/ffo
SHEprus a4252

63 |[3akoH cOXpaHEHUs] MEXaHUYECKON 1 bubmuorexa [IOK
SHEPTUH https://m.edsoo.ru/ff0

a4360

64 |YpoK-3KCIIEpUMEHT IO TeMe 1 1
"OKCIEPUMEHTAIBHOE ONPEICTICHUE
M3MEHECHUSI KUHETUYECKOU U
MOTEHIMATHLHON SHEPTHH TTPH
CKaThIBAaHHUH TeJIa 10 HAKIIOHHOM
IJIOCKOCTH"

|65 HKOHTpOJILHaSI pabota o Teme «Pabora H 1 H 1 H H H
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No Tema ypoka KonnuecTBo yacos ‘ DJIEKTPOHHBIE Jlaboparopnoe
/1 Beer | Kontpo |[Tlpaktu upoBbIe obopynoBanue "
o |l mompie |ueckue|| ©OPasoBarenbHbIE Toukwu pocra"
paboTHI |[paboThI PeCYpCBI
| HI/I MOIITHOCTh. DHEPTHUS H H H H
66 |Pe3epBHbIit ypok. PaboTa ¢ TekcTamu 1 bubnmoreka [JOK
1o Teme "MexaHndeckoe IBUKeHuE" https://m.edsoo.ru/ffo
adee6
67 |[Pe3epBHBIii ypok. PaboTa ¢ TekcTamu 1 bubmmorexa [IOK
o Teme "JlaBiieHue TBEPABIX TEI, https://m.edsoo.ru/ffo
YKHJIKOCTEH U ra3oB" adffe
68 |Pe3epBHbIii ypok. PaboTa ¢ TekcTamu 1
o TeMe "Pabdora. MOIIHOCTS.
Ouneprusa"”
OBUIEE KOJIMYECTBO YACOB I1O 68 3 12
[TPOI'PAMME
8 KVIACC
No Tema ypoka KonnuecTBo yacos ‘ DIEeKTPOHHBIE JlaboparopHoe
/11 Beer || Konrpo |[[Ipaktu udpoBbie obopynoBanue "
o |l membie ||yeckue| ©OpPa3oBaTenbHBIE Touku pocra"
paboTHI |[paboThI peCypeel
1 ||OcHOBHBIE MONOKEHHS MOJEKYISPHO- 1 bubnmnoreka [JOK [Hudposas
KAHETUYECKOW TEOPUH U UX OIBITHBIC https://m.edsoo.ru/ff0al|mabopatopus naTuauk
MTOATBEPKICHUS 5256 TEMIIEPATYPBI
|2 HMacca U pa3Mep aTOMOB U MOJIEKYII H H H H
3 |[Monenu TBEPAOTO, KHUIAKOTO U bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIeCcTBa https://m.edsoo.ru/ff0a
540e
4 |OOBsicHEeHHE CBOMCTB TBEPIOTO, 1
KHJIKOTO U ra3000pa3HOro COCTOSTHUIM
BEIL[ECTBA HA OCHOBE MOJIOKEHUIN
MOJIEKYJISIPHO-KUHETHUECKOI Teopun
5 |[Kpucramnnueckue u amopQHble Tena 1 bu6muoreka [JOK
https://m.edsoo.ru/ff0a
5800
6 |CMaunBaHWe U KAMWUISIPHOCTD. 1 bubnuotexa [JOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a
5530
7 | TemoBoe pacuimpeHue u cxarue 1 bu6muoreka [JOK
https://m.edsoo.ru/ffOa
5a26
8 |Temmnepatypa. CBs3b TEMIIEPATYpPHI CO 1
CKOPOCTBIO TETIJIOBOTO JIBHYKEHUS
YJaCTHII
9 ||Buytpennsis sneprus. Criocoobt 1 bubmmoreka [JOK
W3MEHCHMSI BHYTPEHHEH SHEPTUU https://m.edsoo.ru/ff0a
5c60
10 |[Bugsl Teruionepenaqu 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a
6412
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No Tema ypoka KonnuecTBo yacos DIIEKTPOHHBIE Jlabopartopnoe
n/m Beer | Kontpo |[TIpaxtn udpoBbIe obopynoBanue "
o |l membIe ||yeckue| ©OPasoBaTenbHBIE Toukwu pocra"
paboTHI |[paboThI peCypChrI
11 ||Ypok-koudepenmus "[IpakTuyeckoe 1 1 ||buGmmoreka [IOK
HCIIO0JIb30BAHUE TEIJIOBBIX CBOMCTB https://m.edsoo.ru/ff0a
BEILIECTB U MAaTEPUAJIOB B IEJISIX 65c0
sHeprocoepexeHus"
12 |[KoanuecTBO TEIUIOTHL. Y AelibHAS 1 bu6nmoreka [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a
6976
13 ||YpaBHeHue TermoBoro 6anaHca. 1 bubmuorexa [JOK
Teruioo0MeH 1 TEIUIOBOE paBHOBECHE https://m.edsoo.ru/ff0a
7088
14 |JITabopatopnas pabota "UccnenoBanue || 1 1 |bubmuoreka [IOK [udposas
SIBJICHHSI TEIUIOOOMEHA TIPH https://m.edsoo.ru/ffOa|maboparopusic
CMENIMBAHUU XOJIOTHOM U ropsuei 6298 TATYIUKOM
BOABI" TEMIIEpaTyphl
15 |PacueT koJiM4ecTBa TEILIOTHI, 1
HE0OXOMMOTO JIJIsl HarpeBaHus Tejia U
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN
16 |[JTabopatopnas pabota "OmnpeneneHue 1 1 |bubmuoreka [IOK [Hudposas
yIIeIbHON TEIIOEMKOCTH BeriecTa” https://m.edsoo.ru/ff0al|mabopatopus naTuauk
6bb0 TEMITEPATYPhI
17 ||Oueprus TorumBa. Y neiabHas TEIIoTa 1 bu6nmoreka [IOK
CropaHus https://m.edsoo.ru/ff0a
7b5a
18 |[InaBneHue u OTBEpJECBaHNE 1 bubnuoreka [JOK
KPUCTAJUITMYCCKUX TeI. Y IebHasl https://m.edsoo.ru/ff0a
TEIJIOTA IJIABJICHUS 71d2
19 |JlaGopatopnas pabora "OnpenencHue 1 1 |bubmuoreka [IOK Hudponas
yIEIBHOM TETUIOTHI IJIaBJICHUS Jbaa" https://m.edsoo.ru/ffOa||mabopatopus ¢
72fe TATINKOM
TeMIIepaTypbl
20 |[ITapooOpa3oBaHuE U KOHIEHCALIUS. 1 bu6muoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a
740c
21 |[Kunenue. Y aenbHas TeIoTa 1 bubmmoreka [JOK [Mudposas
napooOpa3oBaHUs U KOHICHCAIIHH. https://m.edsoo.ru/ffOa||mabopatopus c
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS 786¢C TaTYNKOM
OT aTMOC(EPHOTO JTaBICHHS TEeMIIEPATYPhI
22 ||BrnaxxHoctb Bo3ayxa. JlaboparopHas 1 1  ||bubmamnotexa LHOK
pabota "OnpeaeeHrne OTHOCUTEIBHOM https://m.edsoo.ru/ff0a
BJI&KHOCTH BO3TyXa" 7628
23 |Pemenue 3aa4 Ha ompezeneHne 1
BJI&KHOCTH BO3TyXa
24 |[TpuHIUIBI PaOOTHI TETTIOBBIX 1
nsurareneii. [lapoBas TypOuHa.
JIBUTraTenh BHYTPEHHETO CTOpaHUs
25 |KIIJI reroBoro asurarens. TemoBeie | 1 but6mmoreka [IOK
JBUTATENU U 3alUTa OKpYXKarommei’ https://m.edsoo.ru/ff0a
Cpenbl 7c7c
|26 ”3aKOH COXPAaHEHUS U TIPEBPAIICHUS H 1 H H H H
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https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c

No Tema ypoka KonnuecTBo yacos DIIEKTPOHHBIE Jlabopartopnoe
n/m Beer | Kontpo |[TIpaxtn udpoBbIe obopynoBanue "
o |l membIe ||yeckue| ©OPasoBaTenbHBIE Touknu pocra"
paboTHI |[paboThI peCypChrI
| HaHeerH B TEIJIOBBIX poIleccax H H H H H
27 |IToaroroBka K KOHTPOJIBbHOM pabore o | 1 bubmmoreka [IOK
teme "TerioBbie sBacHUS. M3MeHEeHNE https://m.edsoo.ru/ff0a
arperaTHbIX COCTOSTHUH BerecTBa" 83f2
28 |[KonTponbHas paboTa 1o teme 1 1 bubmmoreka [JOK
"TemnoBbic sBicHus. Vi3MeHeHME https://m.edsoo.ru/ff0a
arperaTHbIX COCTOSIHUH BemecTna" 86ae
29 |DnexTpusanus ten. /[Ba poxa 1
AJIEKTPHUYECKHUX 3apsJIOB
30 ||[Ypoxk-uccnenoBanue "DIeKTpHU3aALUS 1 1
TeJl UHAYKIMEH U PU
CONPUKOCHOBEHUM"
31 ||B3aumopeiicTBUE 3apsKEHHBIX TEIL. 1 bubmuotexa [HOK
3akon Kynona https://m.edsoo.ru/ff0a
87e4
32 ||Onekrpuueckoe nojue. Hanpsokennocets | 1 bubmmoreka [JOK
AIIEKTPHUYECKOTrO mojst. [IpuHIun https://m.edsoo.ru/ff0a
CYNEPIO3UINHN AIEKTPUUESCKHX TTOJIEeH 8ala
33 |[HocuTtenu 31eKTpUIECKUX 3apsiioB. 1
DOneMeHTapHbIii 3apsa. CTpoeHue
aTroma
34 |IIpoBOAHMKH U AUAIEKTPUKH. 3aKOH 1 bu6muoreka [JOK
COXpaHEHHS AIIEKTPUUECKOT0 3apsiia https://m.edsoo.ru/ff0a
8ef6
35 |[Pemienue 3ajjau Ha IpUMEHEHHE 1 bu6muoreka [JOK
CBOMCTB DJICKTPUUECKHX 3aps/I0B https://m.edsoo.ru/ff0a
90cc
36 ||DneKTpuUecKuil TOK, YCIOBHS €ro 1 bu6muoreka [JOK
cylecTBoBanus. VIcTOUHUKH https://m.edsoo.ru/ff0a
ANEKTPUYECKOTO TOKA 95a4
37 ||/leficTBHS IEKTPHUUECKOTO TOKA 1 bubnmnorexka HOK
https://m.edsoo.ru/ff0a
96b2
38 || Ypok-uccienoBanue "JleiicTBre 1 1
AJIEKTPUUYECKOTO MOl Ha TPOBOJHUKH
U JUDJIEKTPHUKH"
39 || DnexTpudeckuii TOK B MeTa/lIax, 1 bubnuotexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ffOa
9838
40 | DmekTpudeckas 1enb U e€ COCTaBHBIC 1
YacTH
41 ||Cuna Toka. JlaboparopHas pabota 1 0.5 |bubmuorexa [JOK Hudposas
"M3MepeHune U peryaIupoBaHNe CUITBI https://m.edsoo.ru/ff0a||mabopaTopus naTuank
ToKa" 8bd6 TOKa
42 ||Cuna Toka. JlaboparopHas pabota 1 0.5 |bubmuorexa [JOK Hudposas
"M3MepeHune U peryaIupoBaHNe CUITBI https://m.edsoo.ru/ff0a||mabopaTopus naTuank
ToKa" 8bd6 TOKa
|43 HBneKTquecxoe HarpsDKEHUE. H 1 H H 0.5 HBI/I6J'II/IOTeKa HOK HLII/I(prBaﬂ



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
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https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6

No Tema ypoka KonnuecTBo yacos DIIEKTPOHHBIE Jlabopartopnoe
n/m Beer | Kontpo |[TIpaxtn udpoBbIe obopynoBanue "
o |l membIe ||yeckue| ©OPasoBaTenbHBIE Toukwu pocra"
paboTHI |[paboThI peCypChrI
Bonsrmerp. JlabopaTopHas pabora https://m.edsoo.ru/ffOaj[maboparopus naTank
"N3mepeHue u peryiupoBaHue %el4 HaIpsSHKEHUs
HanpspKeHus "
44 ||ConpOoTUBIIEHHE MPOBOJIHUKA. 1 bubmmoreka [JOK
VY 1eapHOE COMPOTHUBIICHHE BEIIECTBA https://m.edsoo.ru/ff0a
ar38
45 |Jlaboparopnas paboTa "3aBUCHMOCTh 1 1 |bubmmoreka [IOK [udposas
AIIEKTPUYECKOTO COMPOTHBIICHUS https://m.edsoo.ru/ffOaj{ma6oparopus naTank
MIPOBOHKKA OT €T0 JIJTMHBI, TUIOIIA TN ar38 TOKA W HATPSKCHUS
MOIEPEYHOI0 CEUCHUS U MaTtepuaiia"
46 ||3aBUCUMOCTH CHJIBI TOKA OT 1 bubnuorexa [JOK
HanpsokeHus. 3akoH OMa Juis y4acTka https://m.edsoo.ru/ff0a
LEnu ad4da
47 ||JTaboparopnas pabota "VccrnenoBanue 1 1 ||buGmmoreka [IOK Hudposas
3aBHCHUMOCTH CHJIBI TOKA, HIYIIETO https://m.edsoo.ru/ffOa|maboparopus naTunk
4yepe3 pe3UcTop, OT CONPOTUBIICHUS a0de TOKA W HATPSKCHUS
pe3ncTopa M HANPSIKCHHS Ha
pesucrope”
48 |IlocnenoBarenbHOE U TapaJUIeIbHOE 1 [Mudposas
COCIMHEHUS IPOBOIHUKOB nabopaTopHst JaTIYUK
TOKA W HATPSKCHUS
49 |Jlaboparopuas padota "IIpoBepka 1 1 ||buGmmoreka [IOK Hudposas
NpaBUJIa CI0KEHHSI HANPSDKEHUN TIPH https://m.edsoo.ru/ffOa|maboparopust aTunk
MOCJIEI0BATEIHHOM COCTUHEHUH JIBYX aab8 TOKa W HATPSKCHUS
pe3ucTopoB”
50 |[JITaGoparopHas padoTta "IIpoBepka 1 1 |bubmuoreka [IOK [udposas
MpaBUJjIa JUTsS CHITBI TOKA MPH https://m.edsoo.ru/ffOalmaboparopus naTunk
napajuie)IbHOM COCTUHCHUN adle TOKA W HATPSKCHUS
pe3ucTopoB"
51 ||Pemenwue 3aa4y Ha mprUMeHeHHe 3akoHa || 1 bu6nuoreka [IOK
Oma JiIst pa3iIMyHOTO COCTUHEHHSI https://m.edsoo.ru/ff0a
MIPOBOJHUKOB af8a
52 |[PaboTa 1 MOIIHOCTB AJIEKTPUYECKOTO 1 bu6mmoreka [LJOK [Mudposas
Toka. 3akoH J[xoyss-JleHna https://m.edsoo.ru/ff0a||mabopaTopus naTanK
b124 TOKAa Y HaNPSKEHUS
53 |JIaboparopHas padota "Omnpenenexnue 1 1 |bubmmoreka [IOK [Hudposas
pabOTHI ¥ MOIITHOCTH 3JIEKTPHUECKOTO https://m.edsoo.ru/ffOajmaboparopus maTank
TOoKa" b3e0 TOKAa Y HaNPSKEHUS
54 |9nexTpudecKkue ey 1 NoTpeOnuTe TN 1 bubnuotexa [JOK
AIIEKTPUUECKON YHEPTUHU B OBITY. https://m.edsoo.ru/ff0a
Kopotkoe 3ambikanne b660
55 |[loxroroBka K KOHTPOJILHOM paboTe mo || 1 bubnuotexa [JOK
TeMe "DIeKTPUUCCKUE 3apsIbl. https://m.edsoo.ru/ff0a
3apsKeHHBIE Tela U UX bd2c
B3aumoercTBus. [locTostHHBIN
AJIEKTPUYECKUM TOK"
56 |[KontpoapHas paboTa o Teme 1 1 bubnuotexa [JOK

"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE
Tella ¥ MX B3aMMOJICHCTBHSL.

https://m.edsoo.ru/ff0a
bea8



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
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https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8

No Tema ypoka KonnuecTBo yacos DIIEKTPOHHBIE Jlabopartopnoe
n/n Beer | Kontpo |[TIpaxtn uupoBsIe obopynoBanue "
o |l membIe ||yeckue| ©OPasoBaTenbHBIE Touku pocra"
paboTHI |[paboThI peCypChrI
‘HOCTOHHHBIP'I BJIEKTPUYECKUNA TOK" H H H H H
57 |[IocTosSIHHBIC MAarHUTEI, KX 1
B3alMOJICICTBUE
58 ||[Ypoxk-uccnenoanue "N3yuenue moneit | 1 1 ||buGmmoreka [IOK Hudposas
MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ffOal|mabopaTopus naTunk
c3do TOKa M MAarHUTHOTO
OJIst
59 |MaruuTtHOeE 1moje. MarHuTHOE I10J1e 1 bubnuoreka [IOK
3eMIIM ¥ €T0 3HAYCHUE IS )KU3HU HA https://m.edsoo.ru/ff0a
3emuiie cOba
60 ||OnsiT DpcTena. MarauTHOE TI0JIe 1 bubnmoreka [JOK
AIIEKTPUYECKOr0 TOKa MarHuTHOE MoJie https://m.edsoo.ru/ff0a
KaTYIIKHA C TOKOM cld2
61 |[IpuMeHeHHE PTEKTPOMArHUTOB B 1 0.5 |[bubmuotexa [IOK [udposas
texHuke. JlabopaTopHas pabora https://m.edsoo.ru/ff0al|mabopatopus naTuank
"H3yueHue NeicTBUS MATHUTHOTO TOJIS c74a TOKA U MAarHUTHOTO
Ha IPOBOJIHUK C TOKOM" TTOJISt
62 |DnexTpoaBUTaTEh MOCTOSIHHOTO TOKa. || 1 bubnuorexa [HOK
Hcnonp30BaHue 3JIeKTpOABUTaTeNIed B https://m.edsoo.ru/ff0a
TEXHUYECKHUX YCTPOUCTBAX U Ha c86¢
Tpancnopre. JlabopaTopHas pabora
"KoHcTpynpoBaHue 1 u3ydeHue
paloThI aeKkTpoaBUraTesns"”
63 ||OmnbiTel Dapazes. 3akoH 1
AIEKTPOMArHUTHOW WHTYKITHH.
IIpaBuio Jlenua
64 |Dnexrporeneparop. CriocoOb 1
MOJTYYEHUS DIIEKTPUIECKOM SHEPTUH.
DNEeKTPOCTAaHIIMK Ha BO3OOHOBIISIEMBIX
HMCTOYHUKAX SHEPTUU
65 |[lonroroBka Kk KOHTpOJIbHOU paboTe mo || 1
Teme "DJIEeKTPUYECKUE U MarHUTHbIE
SIBJICHUS "
66 |[KoHnTpomnbHas paboTa 1o Teme 1 bubmmoreka [JOK
"DNEeKTPUIECKUE U MATHUTHBIC https://m.edsoo.ru/ff0a
sBIICHUA" cb14
67 ||Pe3epBHBIii ypok. PaboTa ¢ TekcTamu 1 bu6mmoreka [JOK
o TeMe "TernoBkle siBiIeHus" https://m.edsoo.ru/ffOa
ccobe
68 |PesepBHbIii ypok. PaboTa ¢ TekcTamu 1 bubmoreka [JOK
o Teme "I[1oCTOSHHBIN 2IeKTPUYEeCKU https://m.edsoo.ru/ff0a
TOK" cdc6
69 ||PesepBHbIit ypok. PaboTta ¢ TekcTamu 1
1o Teme "MarHuTHbIe sIBJIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 69 2 15
[MTPOI'PAMME
9 KJTIACC
| No || Tema ypoka H KomuuectBo yacos H DIEKTPOHHBIE H JlaboparopHoe ‘



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

n/m Bcer || Kontpo ||[Ipaktu uupoBbIe obopynoBanue "
0 || npHBIC ||Yeckue| oOpa3oBaTeIbHbIE Touku pocra"
paboTsI ||paboThI pecypchl
1 |[Mexaunyeckoe IBUKEHUE. 1
MarepuanbHas TO4Ka
2 ||Cucrema orcueta. OTHOCUTEIBHOCTh 1 bubnuoreka [IOK
MEXAHUYECKOTO JBUKCHUS https://m.edsoo.ru/ff0a
da74
3 ||PaBHOMEpHOE mpsMONMHEHHOE 1 bubnmoreka [JOK
JBHKEHUE https://m.edsoo.ru/ff0a
d19a
4  |[HepaBHOMEpHOE MPAMOJIMHEHHOE 1
nBrkeHne. CpeHsis 1 MTHOBCHHAS
CKOpOCTh
5 ||[IpssmonuHeitHOe paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0a
dsd4
6 ||CkopocTh IPSIMOJIMHEHHOTO 1
PaBHOYCKOPEHHOTO JABMKEHUS. [ paduk
CKOpPOCTH
7 |JIabopaTtopHas pabota "OnpeneneHue 1 1 |bubmuoreka [IOK
YCKOPEHHUS Tella Mpu https://m.edsoo.ru/ff0a
PaBHOYCKOPEHHOM JIBH)KECHHH 110 db18
HAKJIOHHOH M10cKoCcTH"
8 |[CBoOognoe nanenue teil. OnbITI 1
lanunes
9 |[PaBHOMEpHOE TBMKCHHE 11O 1 bubmuotexa [JOK
okpyxHoctu. [lepmox n yacrora https://m.edsoo.ru/ffOa
obparenus. JInHeitHas u yrioBas el76
CKOpPOCTH
|1O ”]_[eHTpOCTpeMI/ITeJIBHOC YCKOpEHHue H H H H H
11 |[IIepssrii 3akoH HbtoToHa. Bextop bubnmnorexka HOK
CHUTBI https://m.edsoo.ru/ff0a
e612
12 ||Bropoii 3akon HproToHAa. 1 bubnmnorexka HOK
PaBHO€CHICTBYIOMIAs CHITa https://m.edsoo.ru/ffOa
e72a
13 ||Tperwmii 3akoH HproToHa. 1 bu6mmoreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0a
e982
14 |[Pemienue 3a7a4 Ha MPUMEHEHUE 1 bu6nuorexa [IOK
3akoHOB HeroToHA https://m.edsoo.ru/ff0a
eb6c
15 ||Cuna ynpyroctu. 3akoH ['yka 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0a
eca2
16 |[Pemenue 3amau mo teme «Cuiia 1
YIIPYTOCTHY
17 |JIaGoparopnas pabota «OnpeneneHue 1 1  ||bubmmnotexa LHOK
PKECTKOCTH TIPYKUHBD» https://m.edsoo.ru/ff0a
ee28
|18 ||CHJ1a TPEHUS H 1 H H HBI/IGJH/IOTeKa HOK H



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
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No Tema ypoka KonnuecTBo yacos DIIEKTPOHHBIE JlaGopaTopHoe

/1 Beer || Konrpo |[[Tpakts udpoBbIe obopymoBanue "

o |l membIe ||yeckue| ©OPasoBaTenbHBIE Toukwu pocra"
paboTHI |[paboThI peCypChrI
https://m.edsoo.ru/ff0a
f738

19 |[Pemenue 3ama4 mo teme «Cuia 1 bu6nmmoreka [IOK
TPEHUSI» https://m.edsoo.ru/ff0a

fa26

20 |JIaGopaTopHas pabota "OnpeneneHue 1 1 ||buGmmoreka [IOK
K03 duUIMEeHTa TPEHHUS CKOJIBXKCHUS" https://m.edsoo.ru/ff0a

f8be

21 ||Pemenue 3amay 1o treme "3aKOHEBI 1 bu6nmoreka [IOK
Herotona. Cuina ynpyroctu. Cuna https://m.edsoo.ru/ff0a
TpeHus" fb8e

22 ||Cuna TSXKeCTH U 3aKOH BCEMUPHOTO 1 bubnnoreka [JOK
TSATOTEHHS. Y CKOPEHHE CBOOOIHOTO https://m.edsoo.ru/ff0a
MajcHUS f044

23 ||Ypok-koHpepeHuus "/[Bmkenue ten 1 1
BOKPYT TPaBUTALIMOHHOTO LIEHTPA
(Conneunas cuctema). ['anaktuku”

24 |[Pemenue 3agau o teme "Cuita 1 bubnnoreka IIOK
TSKECTH M 3aKOH BCEMUPHOI'O https://m.edsoo.ru/ff0a
TAroTeHUs" 58

25 |[lepBast KOCMHUYECKasi CKOPOCTb. 1 bubnmnorexka HOK
HeBecoMocTs 1 eperpys3ku https://m.edsoo.ru/ffOa

f33c

26 |[PaBHOBecue MaTepHaIbHON TOUKH. 1 bu6nuoreka [JOK
AbcomoTHO TBEpI0E Teno. PaBHOBecHe https://m.edsoo.ru/ff0a
TBEPJOTO TeJIa C 3aKPETUNIEHHOW OChIO fe36
BpALICHUS

|27 |M0MeHT cwisl. LleHTp TsDKECTH H H H

28 ||Pemenue 3ama4y mo reme "MoMEHT bu6mmoreka [IOK
cuisl. Lentp tsokectn"” https://m.edsoo.ru/ffO
b02b4
29 |[loaroroBka K KOHTpOJIbHOM pabore mo| 1 bu6mmoreka [JOK
Teme "MexaHn4ecKoe IBUKEHHUE. https://m.edsoo.ru/ff0
B3aumopeiictBue Ten" b0408
30 |[KonTponbHas paboTa 1o Teme 1 1 bubmmoreka [JOK
"MexaHHYECKOE JABHKECHHE. https://m.edsoo.ru/ff0
B3aumopeiictBue Ten" b06ec
31 |[Mmmynsc Tena. Ummynbe cuinel. 3akoH | 1 bu6mmoreka [LJOK
COXpaHCHHS UMITYJIbca. YIIPyroe u https://m.edsoo.ru/ff0
HEYIIPYroe B3auMOIeHCTBUE b07fa
32 |[Pemenue 3amau 1mo TeMe "3aKoH 1 bu6nuorexa [IOK
COXpaHEeHHs UMITybca" https://m.edsoo.ru/ff0
b096¢c
33 ||[Ypoxk-koHpepennus "PeakTuBHOE 1 1
JBUKEHHE B IPUPOJAE U TEXHUKE"
34 |Mexanuyeckasi paboTa U MOITHOCTh 1 bubnmoreka [JOK

https://m.edsoo.ru/ff0
b0a84



https://m.edsoo.ru/ff0af738
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No Tema ypoka KonnuecTBo yacos DIIEKTPOHHBIE JlaGopaTopHoe
/1 Beer || Konrpo |[[Tpakts udpoBbIe obopymoBanue "
o |l membIe ||yeckue| ©OPasoBaTenbHBIE Toukwu pocra"
paboTHI |[paboThI peCypChrI
35 |[PaboTa CHIIBI TSKECTH, CHIIBI 1 bu6nmoreka [IOK
YIPYTOCTH M CHJIbI TPCHUS https://m.edsoo.ru/ff0
b0db8
36 |JIabopaTopHas pabora «OnpeaeneHue 1 1
paboThI CHITBI TPEHHS TTPU
PaBHOMEPHOM JIBIDKEHHUH TEJIa 10
TOPU30HTAILHON MMOBEPXHOCTH)
37 ||CBs3b sHEpTUM U PaOOTHI. 1
[ToreHunanbHas s3HEeprus
38 |[Kunernueckas sueprus. Teopema o 1 bubmmoreka [IOK
KUHETHYCCKOU DHEPTUU https://m.edsoo.ru/ff0
b0c32
39 |[3akoH coxpaHEHHs SHEPTHH B 1
MEXaHUKE
40 |JIaboparopHas pabota «3yuenue 1 1 ||buGmmoreka LIOK
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ff0
b12fe
41 |[KoyebaTenbHOE IBUKEHUE U €TO 1 bubnnoreka IIOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0
b1858
42 |3aryxaromue KojaeOaHus. 1 bubnmnorexka HOK
BrinyxeHHbie KoeOanus. PezoHanc https://m.edsoo.ru/ff0
b20f0
43 |[MaremMaTU4ecKuil U NPy>KUHHBIHI 1
MasITHUKH
44 |[Ypoxk-uccnegoBaHue «3aBUCUMOCTD 1 1 ||buGmumoreka [IOK Hudposas
neproja KojaeOaHui OT KECTKOCTH https://m.edsoo.ru/ffO |maboparopust naTumk
IIPY’KUHBI U MacChl Ipy3a» b197a YCKOPEHUS
45 ||[IpeBparienue sHepruu npu 1
MEXaHUYECKUX KOJIeOaHUIX
46 |Jlaboparopuas pabota «OnpeneneHue 1 1 ||buGmmoreka [IOK
Y4acTOTHI U TIepro/ia KoeOaHui https://m.edsoo.ru/ff0
NPYXKMHHOTO MAasATHUKA» blaec
47 |[JTaboparopnas padota «IIpoBepka 1 1 ||buGmmoreka I[IOK
HE3aBHCHUMOCTH MepHoJia KoJeOaHmi https://m.edsoo.ru/ff0
rpy3a, MOABEUIEHHOTO K HUTH, OT b197a
MaccChl Tpy3a»
48 |[Mexanudeckue BOJHBL. CBOMCTBa 1 bu6nuorexa [IOK
MeXaHU4IeCKuX BOJH. [IpooibHbIC 1 https://m.edsoo.ru/ff0
HOTIEPEYHBIE BOJTHBI b21fe
49 |Ypok-koHpepenius "MexaHuueckue 1 1
BOJIHBI B TBEpOM Teie. CeilcMuueckne
BOJIHBI"
50 |3Byk. PacmipocTpanenue u oTpakeHue 1
3ByKa
51 ||Ypoxk-uccnenosanwue "HabmoneHue 1 1

3aBUCUMOCTH BBICOTHI 3BYKa OT
qacTOTHI"
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No Tema ypoka KonnuecTBo yacos DIIEKTPOHHBIE JlaGopaTopHoe

/1 Beer || Konrpo |[[Tpakts udpoBbIe obopymoBanue "

o |l membIe ||yeckue| ©OPasoBaTenbHBIE Toukwu pocra"
paboTHI |[paboThI peCypChrI

52 |'poMKOCTH 3BYKa U BBICOTA TOHA. 1
AKYCTUYECKHI pe30HaHC

53 |[Ypoxk-koHpepenuus "YabTpa3ByK U 1 1 ||buGmmoreka [IOK
uH(]pa3ByK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0

bh23ca

54 |TloaroroBka K KOHTPOJbHOU padoTre mo| 1 bubmuorexa [JOK
Teme "3aKOHBI COXpaHCHHUSI. https://m.edsoo.ru/ff0
MexaHuveckue KoyieOaHus U BOJHBI" b25f0

55 |[KontpomnpHas pabota o teme "3akoHsbI|| 1 1
coxpaHeHus. MexaHn4eckue
Kosie0aHusl ¥ BOJHBI"

56 || DneKTpOMarHuTHOE MOoJe. 1 bubnnoreka [JOK
DJIeKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/ff0

b2abe

|57 ||CB0ﬁCTBa AJEKTPOMAarHUTHBIX BOJIH H H H H H

58 ||Ypok-koupepenmms "llkana 1 |bubmmoreka [IOK
9JIEKTPOMATHUTHBIX BOJIH. https://m.edsoo.ru/ff0
Hcnonp30BaHne 37EKTPOMAarHUTHBIX b2fe6
BOJIH /11 COTOBOM cBsA3U"

59 ||Ypok-uccnenosanue "M3yuenue 1 1 bu6nmoreka [IOK
CBOMCTB JICKTPOMATrHUTHBIX BOJIH C https://m.edsoo.ru/ff0
MOMOIIbI0 MOOUIBHOTO TenedoHa" b2c6¢

60 |[PemreHue 3aa4 Ha onpeaciieHUE 1
YaCcTOTHI U JUTUHBI JICKTPOMArHUTHOM
BOJTHBI

61 ||[D1eKTpoMarHUTHAS MIPHUPOJIA CBETA. 1 bubmuotexa [JOK
CkopocTb cBeTa. BonHOBBIE CBOICTBA https://m.edsoo.ru/ff0
cBera b31d0

62 |Mcrounuku cBeta. [IpsimonuueitHOe 1 bubnmnorexka HOK
pacnpocTpaHeHHe CBeTa. 3aTMEHHS https://m.edsoo.ru/ffO
Counna u JIyHb b3658

63 |3axoH oTpakeHHs cBeTa. 3epKaia. 1 bu6mmoreka [JOK
Peurenvie 3a1a4 Ha MPUMEHEHUE https://m.edsoo.ru/ff0
3aKOHA OTPAXKEHMSI CBETA b38c4

64 |[Ipenomiuenue cBeta. 3aKOH 1 bubmmoreka [JOK
NPEIOMJICHHUS CBETa https://m.edsoo.ru/ff0

b3aea

65 |[lonHOE BHYTpEeHHEE OTpaxkeHue cera.| 1 bu6mmoreka [LJOK
Vcrionb30BaHUE MOTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0
OTpa’KeHHsI B ONITUYECKUX CBETOBOJAX b3c5c

66 |JlaGopaTtopnas pabora "HccnenoBanue | 1 1
3aBHCHMOCTH YTJIa MPETOMIICHHS
CBETOBOTO JIy4a OT yIJia MaJIcHUs Ha
rpanuiie "Bo3gyx-crexkiao""

67 |[Ypoxk-koH(pepenuus "Mcnonap3oBaHue 1 1
MIOJTHOTO BHYTPEHHETO OTPaKEHUS:

CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBSI3b"
|68 ”.HI/IH3BI. Onrudeckas cuia JIMH3bI H 1 H H HBI/IGJH/IOTeKa HOK H
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No Tema ypoka KonnuecTBo yacos DIIEKTPOHHBIE JlaGopaTopHoe

/1 Beer || Konrpo |[[Tpakts udpoBbIe obopymoBanue "

o |l membIe ||yeckue| ©OPasoBaTenbHBIE Toukwu pocra"
paboTHI |[paboThI peCypChrI
https://m.edsoo.ru/ff0
b3f2c
69 |[TocTpoeHnue n3oOpaxeHUi B TMH3AX 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0
b444a

70 |JlaGopaTopHnas pabota "OnpeneineHue 1 1 ||buGmmoreka [IOK
(OKYCHOTO paCCTOSIHUS U ONITHYECKOM https://m.edsoo.ru/ff0
CHJIBI COOMPAFOIICH JTNH3HI" bh4206

71 ||Ypok-koH(pepennus "OnTuyeckue 1 1 ||buGmmoreka [IOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOc

Oate

72 |'ma3 xak onTudeckas cucrema. 3penue || 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0
b4684

73 ||Ypok-koHdpeperuus "legexTs 1 1
3penus. Kak coxpanutsb 3peHue"

74 ||Pa3noxxeHue 6€noro cBeTa B CIEKTP. 1 bubnmnoreka [JOK
Onbitel HetoToHa. CrioskeHue https://m.edsoo.ru/ffOc
CIIEKTPAJIbHBIX 1IBETOB. Jlucriepcus Of4c
CcBeTa

75 |JlabopaTopHas pabota "OnbITHI 11O 1 1 ||buGmmoreka [IOK
pa3JIoKEHUI0 OEIoro CBEeTa B CIIEKTP U https://m.edsoo.ru/ffOc
BOCIIPHSITHIO I[BETA MTPEIMETOB TPH HX Oe2a
HaOII0/IEHUU Yepe3 I[BETOBbIE
¢unbTpe"

76 ||Ypok-npakTukym "BosHOBbIE 1 1
CBOMCTBA CBETA: TUCIIEPCHSI,
uHTepdepeHys u auppaxuus”

77 ||OnbiTel Pesepdopna u nnanetapHas 1 bubnmnoreka [JOK
MOJICI]Tb aTOMa https://m.edsoo.ru/ffOc

12a8

|78 ”HOCTyJ'IaTBI bopa. Monens atroma bopa H H H H H

79 ||McnyckaHue U TIOTJIOIIEHUE CBETa bu6muoreka [JOK
atomoM. KBauTsl. JIuneliyateie https://m.edsoo.ru/ffOc
CIIEKTPBI 144c¢

80 ||Ypoxk-mipakTukym "Habmronenue 1 1 |bubmmoreka [IOK
CIEKTPOB UCITyCcKaHus" https://m.edsoo.ru/ffOc

1550

81 ||[PagroaKTUBHOCTH U €€ BUIBI 1 but6mmorekxa [IOK
https://m.edsoo.ru/ffOc
1672

82 ||Ctpoenne atomHoTO sipa. Hykinonnas || 1 bubmoreka [JOK
MOJIEIb https://m.edsoo.ru/ffOc

18ac

83 ||PagmoakTuBHBIE MpEBpAIICHUS. 1 bubnmoreka [JOK
W3oToms! https://m.edsoo.ru/ffOc

1al4

|84 ||PemeHHe 3a7a4 1Mo TeMe: H 1 H H HBI/IGJH/IOTeKa HOK H
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No Tema ypoka KonnuecTBo yacos DIIEKTPOHHBIE JlaGopaTopHoe

/1 Beer || Konrpo |[[Tpakts udpoBbIe obopymoBanue "

o |l membIe ||yeckue| ©OPasoBaTenbHBIE Toukwu pocra"
paboTHI |[paboThI peCypChrI
"PainOaKTHBHBIC ITPEBpaICHHUs" https://m.edsoo.ru/ffOc
1b4a

|85 |HepI/IOI[ noJjrypacrnajaa H 1 H H “ H

86 ||Ypoxk-koHpepenuus "PannoakTuBHBIC 1 1 ||buGmmoreka [IOK
U3JIy4CHHUS B IPUPOJIC, MEAMIIUHE, https://m.edsoo.ru/ffOc
TeXHHUKe" 2126

87 ||Alnepnble peakiuu. 3aKOHBI 1 bubmorexa [JOK
COXpaHEHHUsI 3apsII0OBOTO U MaCCOBOT'O https://m.edsoo.ru/ffOc
Yyucell 1c58

88 | DHueprus cBs3u aTOMHBIX szep. CBs3b 1 bubmuorexa [JOK
MacChl M SHEPTUH https://m.edsoo.ru/ffOc

1d7a

89 |[Pemenme 3amau o Teme "SnepHbie 1
peakuun"

90 ||Peakiuu cuHTE3a U JICTICHUS SIEP. 1 bu6nmoreka [IOK
Wcrounnku sHepruun ColHIla U 3BE3]T https://m.edsoo.ru/ffOc

1e88

91 |Ypok-koupepennus "SnepHas 1 1
sHepreTuka. JlercTBus
PalMOaKTUBHBIX M3JIyYCHHI HA JKUBBIC
OpraHu3mbI"

92 |[loaroroBka K KOHTpOJIbHOM pabore mo| 1 bu6muoreka [JOK
Teme "DJIEKTPOMArHUTHOE TOJIE. https://m.edsoo.ru/ffOc
ONEKTPOMAarHUTHHIE BOJIHBI. 223e
KBanToBsIc sBICHHS"

93 |[KonTtposibHas paboTa 1o Teme 1 1
"DNEeKTpPOMarHuTHOE MOJIE.

DNEeKTPOMArHUTHBIE BOJTHBI.
KBanToBbIC siB1EHUS"

94 |IloBTrOopenue, o00OIIECHHE. 1 1 bu6nuorexa [IOK
JlaGopatopHbie pabOoThI IO KypCy https://m.edsoo.ru/ffOc
"B3zaumonencTBue Tea" 245a

95 |[[ToBTOpeHme, 0600mEeHHe. Pemenue 1 bubnuotexa [JOK
pacueTHBIX M Ka4eCTBEHHBIX 3a]1a4 IO https://m.edsoo.ru/ffOc
teme "TeruoBbie poriecch” 2572

96 |[[ToBTOpenue, 0600mEeHHE. Pemenue 1 bubmoreka [JOK
pacueTHBIX M Ka4eCTBEHHBIX 3a]1a4 IO https://m.edsoo.ru/ffOc
teme "KIIJ] TeroBsix aBurarenei” 2a22

97 |[[loBTOpeHue, obodmenne. Pemenne 1 bu6mmoreka [JOK
pacUeTHBIX M Ka4eCTBEHHBIX 33]1a4 IO https://m.edsoo.ru/ffOc
teme "KITJI snexTpoycTaHOBOK" 2b30

98 |[[ToBTOpeHME, 000OIICHHE. 1 1 |bubmmoreka [IOK
JlabopaTopHbie pabOTHI 10 KypCy https://m.edsoo.ru/ffOc
"CBeTtoBble siBIeHUA" 2¢52

99 |[IloBTopenue, o6obmeHNe. PaboTta ¢ 1 bubnmoreka [JOK
TEKCTaMH 110 TeMe ""3aKOHbI https://m.edsoo.ru/ffOc
COXpaHEHUsI B MEXaHUKe" 2d6a

|1OO ||HOBTopeHHe, 06o6menue. Pabora ¢ H 1 H H HBHGJH/IOTeKa LIOK H
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No Tema ypoka KonnuecTBo yacos DIIEKTPOHHBIE JlaGopaTopHoe
/1 Beer || Konrpo |[[Tpakts udpoBbIe obopymoBanue "
o |l membIe ||yeckue| ©OPasoBaTenbHBIE Touku pocra"
paboTHI |[paboThI peCypChrI
tekcTamu 1o Teme "Konebanust u https://m.edsoo.ru/ffOc
BOJIHBI" 2e82
101 |[[ToBTOpenue, 0606meHue. Pabora ¢ 1 bu6nmmoreka [IOK
TekcTamu 1o Teme "CBeTOBbIC https://m.edsoo.ru/ffOc
SIBJICHUS " 3044
102 |[[ToBTOpenue, 0606meHue. Pabora ¢ 1
TekcTamu 1o teme "KBaHToBas u
snepHas puzuka"
OBUIEE KOJIMYECTBO YACOB I1O0 102 3 27
I[TPOI'PAMME
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

» ®usuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kinacc/ [Tepsimkun .M., MiBanos A.U.,
Axuunonepsoe obmectBo «M3narensctBo «lIpocBemenue»

» ®usuka: 8-i kacc: 0a30BbIA ypoBeHB: yueOHuK, 8 kinace/ [lepeimkun . M., Banos A. U.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenue»

» ®uszuka: 9-i kinacc: 6a30BBIN ypoBeHb: yueOHHK, 9 kiace/ [lepeikun U. M., I'ytauk E. M.,

NBanos A. U., IlerpoBa M. A., AkuionepHoe obmectso «M3narenscrBo «IIpocsemenne»



