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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo ¢u3nke Ha ypoBHE OCHOBHOI'O 0OImIero oOpa3oBaHMS COCTaBJICHA Ha OCHOBE
MOJIOKEHUH W TpeOOBaHMK K pe3yibTaTaM OCBOCHHMs Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenpHO mporpamMmel, mnpenacraBieHHbix B DPI'OC 00O, a Takxke c  yd&ToMm
(dbenepanpHOll paboueld mporpaMMmbl BocmHuTaHus W KoHIENuu mnpenogaBaHus Y4eOHOTO
npeamera « PU3nKay.

Conepxkanue mporpamMmbl 1o (¢HU3MKe HampaBiIeHO Ha (OpMHpOBaHHE €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH OOYYArOIIMXCS U OpraHU3aluio M3ydeHus: (UMK Ha JAeATeIbHOCTHOM OcHOBE. B
nporpamMme 1o (HU3UMKE YUYHUTHIBAIOTCS BO3MOXKHOCTH Yy4eOHOro MpeaMeTa B pealu3alud
tpeboBanniit ®I'OC OOO k MIaHUPYEMBIM JIMYHOCTHBIM U METAaIpPEeIMETHBIM pe3ysbTaTaM
00y4eHHus, a TaKXkKe MEXKIpPEIMETHbIE CBSI3U €CTeCTBEHHO-HAay4YHBIX y4yeOHBIX HpPEAMETOB Ha
YPOBHE OCHOBHOT'0 00111ero 00pa3oBaHusl.

IIporpamma 1o (u3KMKe yCTaHABAMBACT paclpelelicHHne Y4eOHOro Marephaga I0 rojaam
oOyuyenust (o KjaccaMm), MpeaiaraeT MPUMEPHYIO IOCIEA0BATEILHOCTh H3YYEHHUS TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS IMPEAMETHOrO COACP)KaHHUS © yuéTe BO3PACTHBIX
0COOEHHOCTEH 00Yy4arOIIUXCI.

[Mporpamma mo ¢u3uke pa3paboTaHa C ILEIbI OKAa3aHUS METOAMYCCKOW IMOMOIIU YYHUTEIIO B
CO31aHUU paboUei MPOrpaMMBI IO YYeOHOMY TIPEAMETY.

Owuszuka SBISIETCS CHUCTEMOOOPA3YIONMM JUII €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (pH3MUecKre 3aKOHBI JIeKAT B OCHOBE MPOILIECCOB U SIBICHUN, M3y4aeMbIX XHUMHEH,
Ouonoruel, acTpoHOMHEH U (U3NIECKON Teorpadueil, BHOCUT BKJAl B €CTECTBEHHO-HAYIHYIO
KapTHHY MHpa, MPEIOCTaBIIIeT HauOoiee sSCHble 00pas3ibl NMPUMEHEHUsS HAydYHOr0 METOja
MO3HAHMS, TO €CTh CI0C00a MOJIyUYEHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa 13 rnaBHBIX 33724 (PU3NYECKOro 00pa3oBaHus B CTPYKTYpe 00IIero 00pa3oBaHusl COCTOUT
B (DOpMUPOBAHUHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH U UHTEpeca K HayKe y 00ydaromuxcsl.

W3yuenne ¢u3ukum Ha 0a30BOM  ypOBHE IPEANOJAraeT OBJIAJEHHE  CIEAYIOIIHUMU
KOMITIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYI0 I'PaMOTHOCTD:!

Hay4YHO 00BACHSTD SIBJICHUA,
OLICHUBATh U IIOHUMATh 0COOCHHOCTH HAay4YHOI'O UCCJICAOBAHMA,
HHTCPIPETUPOBATE JAHHBIC U UCIIOJIB30BATh HAYUHBIC JOKA3aTCJIbCTBA JJIA ITOJYUCHHA BBIBOAOB.

Henu n3ydyenus GrU3MKu HA YPOBHE OCHOBHOTO 00111€r0 00pa3zoBanus onpeneneHsl B Konnenmun
npernojaaBaHus yueOHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit
denepanny, peaau3yloIlMX OCHOBHbIE 001Ie00pa3oBaTeIbHbIE MPOTrpaMMbl, YTBEPKIAEHHOMN
pemienuem Komnernn MunucrepcrBa npocsenieHusi Poccuiickoit denepauun (mpoTokon ot 3
nexabps 2019 r. Ne [IK-4BH).

Hean nzyyeHus: QU3NKH:



npuoOpeTeHne WHTEepeca U CTpPeMJICHUS OOydYalomUXCsi K HaydYHOMY H3YYEHUIO MPUPOJIBL,
pa3BUTHE UX WHTEIUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH

pa3BUTHE MPEACTABICHUI O HAYYHOM METOje MO3HaHUS U (POPMUPOBAHUE MCCIIEA0BATEIHCKOTO
OTHOLLIECHHS K OKPYXAIOLIUM SBJICHUSIM;

(dbopMUpoBaHHE HAYIHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa H3y4eHUs] OCHOB CTPOCHUSI MaTEpUU
1 QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKU;

(dbopMUpOBaHUE MPEACTABICHUN O poiiu (U3HUKH ISl Pa3BUTHUSL IPYTUX ECTECTBEHHBIX HAYK,
TEXHUKU M TEXHOJIOTHM;

pa3BUTHE NPENCTaBICHUM O BO3MOXHBIX cepax Oyayued mpodheccHoHaIbHONW NeATEIbHOCTH,
CBSI3aHHOM ¢ (PU3MKOM, TOATOTOBKA K JaJIbHEHIIEMY O0y4YEHHUIO B 3TOM HaIIPaBJICHUH.

JlocTikeHne 3THX Lieseil mporpaMMbl 0 (U3MKE HAa YPOBHE OCHOBHOIO 00ILero odpa3zoBaHuUs
00€eCIeunBaeTcsl pelIeHUEM CIEAYIOLHX 3a1a4.

MpUOOpETEHNE 3HAHUKW O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MpUOOpPETEHNE YMEHHI ONMUCHIBATH M OOBACHATH (U3MUECKUE SIBJICHUS C HCIOJIb30BAaHUEM
MOJTYYEHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHHsI MPOCTEHIUX pacUETHBIX 3a/ad C MCIOJIh30BaHUEM (PU3UYECKUX
MoOjI€eNei, TBOPUYECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

Pa3BUTUC YMCHI/Ifl Ha6J'IIOI[aTI) INPUPOAHBIC SBJICHHA W BBIIIOJHATH OIIBITHI, J'Ia60paTOpHI)IC
pa6OTBI H SKCIICPUMECHTAJIbHBIC HCCIICTOBAHHNA C HCITOJIb30BAHUECM U3MCPUTCIIbBHBIX HpI/I60pOB;

OCBOCHHE MPUEMOB pabOThI ¢ HHpOpManuel GU3NIECKOro COEPIKaHM, BKIIIOYAsi HH(HOPMAIIHIO
0 COBPEMEHHBIX JOCTH)KCHUSIX (PU3UKH, aHATIN3 U KPUTUYECKOE OIlCHUBAaHNE HHPOPMAITUH;

3HAaKOMCTBO €O cdepaMu NpodecCHOHATBHON [eSITeNbHOCTH, CBS3aHHBIMU C (HU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha TOCTHKEHUAX (PU3NUECKON HAYKH.

Ha wu3yuenue ¢usuku (0a30BBI YpPOBEHb) Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Helenmo), B 8 kiiacce — 68 yacoB (2 yaca B
HEJIENI0), B 9 Kjacce — 102 yaca 3 yaca B HEJICITIO).

[Ipennaraempiii B mporpamMme 1o (pu3uke MnepedcHb J1a0OpaTOPHBIX PabOT W ONBITOB HOCHT
pEKOMEHIATEIbHBIA XapaKTep, YYUTEIb JIeJIaeT BBHIOOpP MPOBEICHHS JIAOOPATOPHBIX pabOT H
OTBITOB C Y4ETOM MHAUBUAYAIBHBIX OCOOCHHOCTEH 00y4YaromXcsl, CIIICKA IKCIIEPUMEH TAIbHBIX
3aJlaHu#, MpeIaraeMbIX B paMKaX OCHOBHOT'O TOCYJIapCTBEHHOT 0 SK3aMeHa 10 (PH3UKeE.



COJAEP KAHUEOBYYEHMUA

7 KIIACC
Paznenl.®uszuka u €€ posib B TO3HAHUU OKPYKAIOIIEr0 MHpA.

dusuka — HaykKa O IIpUpOoxacC. SIBnenus MIpUpoOAbI. dusnueckue SIBJICHUS: MEXaHHUYCCKUEC, TCIIJIOBBIC,
QJICKTPUUICCKHUEC, MATHUTHBIC, CBCTOBLIC, 3BYKOBBIC.

duznueckue BenmnuuHbl. M3Mepenne puzndeckux BenmnunH. Ousndeckue mpuOophI.
[TorpemHocTs u3MepeHnit MexayHapoaHas cucreMa eIuHHII.

Kak du3nka u Ipyrue €CTECTBEHHbIE HayKH U3y4aroT MIPUPOLY.
EcTecTBeHHO-Hay4HBIIIMETOAO3HAHM:HAOI0AeHN €,[1T0CTaHOBKaHAyYH OrOBOIPOCa,
BBIIBH)KEHUETUIIOTE3,9KCIIEPUM EH TIOM POBEPKETUIIOTE3,00bs1CHeHneHa0mo 1aeMoro siBjeHus. OrmucaHue
(bU3NYECKUX SBJICHHUI C TOMOIIBIO MOJETICH.

Jlemoncmpayuu

MexaHudeckue, TeIUIOBbIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

duznueckre nprudopsl U MPOLEeAypa MPSIMbBIX H3MEPEHHH aHATOTOBBIMU HH(PPOBBIM MTPHOOPOM.
Jlabopamopuwvie pabomul u onwvimvl

Omnpejenenue MeHbl JeTICHHS Kbl U3MEPUTEITBHOTO0 Iprubopa. M3mMepenue paccTosTHUM.
N3mepenue 00béMa sxuIKOCTH U TBEPIOTo Tena. OnpeiesieHue pa3MepoB MaJTbIX TEll.
H3mepeHueTeMIepaTypblpUIIOMOIINKHIKOCTHOI OTEPMOMETPaNIaTIMKA TEMITEPATYPHI.

HpOBG)IeHI/Ie HCCICAOBAHUA II0 IIPOBCPKE THUIIOTE3BI: JaJIbHOCTb nonéra mapukKa, ITYIIEHHOI'O
TOpHU30HTAJIIBHO, TEM 60J'II>HIC, yeM OOJIbIIIE BLICOTA ITyCKa.

Pa3z[en2.HepBOHaqaanHe CBCIACHHA O CTPOCHHUH BCIICCTBA.

CTpOGHI/Ie BCIICCTBA: ATOMbBI U MOJICKYJIbI, UX Pa3MCPbI. OHBITLI, JOKa3bIBAOIHUEC AUCKPETHOC CTPOCHUC
BCIICCTBA.

JIBuxenue vactul BemiectBa. CBs3b CKOPOCTH JBW)KEHHUSI YacTUL C TemIeparypoid. BpoyHoBckoe
nBuxkenue, muddysus. BzaumoaeiicTBiue yacTuil BeIIeCTBa: MPUTHKEHIE U OTTaJKUBaHUE.

ArperaTHbple COCTOSIHUSI BEILIECTBA: CTPOEHUE Ta30B, >KUAKOCTEH M TBEPABIX (KPUCTAJUIMUECKHX) TeJ.
B3aumocCBsA3p  MeXJy CBOWCTBAMHM  BEIIECTB B  pa3sHbIX AarperaTHblX COCTOSIHUSAX M HX
aTOMHO-MOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHHI BOIBI.

Jlemoncmpayuu

Ha6monenne 6poyHoBckoro asmxenus. Habmonenue nuddysun.



Ha6JHO)ICHI/Ie ﬂBJ’IGHI/H\/’I, O6L$ICH$HOH_II/IXC$I MNPUTAKCHUEM UIIU OTTAJIKUBAHUEM qacTHuI
BCIICCTBA.

Jlabopamopuvie pabomul u onwvimvl

OneHka nuaMeTpa aToMa METOAOM DsA0B(C Hcronb3oBaHueM (oTtorpaduii). OnbITel M0 HAOIIOAEHUIO
TEIJIOBOT'O PaCIIMPEHUS ra30B.

OnbITH IO OOHAPYKEHUIO JIEHCTBHS CHII MOJICKYJIIPHOTO MPUTSHKCHHUS.
Pasnen3./IpukeHne u B3aMMOJICH CTBUE TEI

Mexannueckoe JBH>xeHHe. PaBHOMepHOe U HepaBHOMepHOe ABHMKeHHE. CkopocTb. CpenHss CKOPOCTh
IIPY HEPAaBHOMEPHOM JIBKEHUH.Pacu€r nyTu u BpeMeHu ABUXKEHUs. SIBIeHHe HHEPLUHUH. 3aKOH HHEPLIHH.
B3auMopneilicTBue Tell Kak NpUYMHA MU3MEHEHHsS CKOPOCTH ABWXKEHHMA Ten.Macca Kak Mepa MHEPTHOCTH
tena.JlnotHocTs BemecTsa.

CBS3b INIOTHOCTH C KOJIMYECTBOM MOJICKYJI B CIUHUILIC 00BEMa BCIICCTBA.

Cuia kak xapakTepucTuka B3auMmopenctBusi Ten. Cuna ynpyroctd v 3akoH ['yka. MI3mMepeHue cuibl C
MOMOIIBI0 JTMHAMOMeETpa. JABIeHUueTsAroTeHusincuiaTsbkectu.Cusa TsSHKeCTU Ha Jpyrux IuiaHetax. Bec
tena. HeBecomocTs. CrioxkeHue Cuil, HapaBJICHHBIX 1O OAHOM mpsiMoi. PaBHoxelcTBytomas cuia. Cuia
TpeHus. TpeHue CKOJIbKEHUs U TPEHHE TTOKos. TpeHne B mpupojie U TEXHUKE.

Jlemoncmpayuu

HaOmoeHre MeXaHW4YecKOro MABMXKEHHS Tena. VI3MepeHne CKOpOCTH MPSIMOJIMHEHHOrO JIBIKEHUSI.
HaGumoienne sBieHus HHEPLIUU.

HaGJ'IIO)IeHI/IC HU3MCHCHUA CKOPOCTH IIpHU BSaHMOJIGﬁCTBHH TCII. CpaBHeHI/Ie MaccC 110 BSaHMO}IeﬁCTBHIO
TCII.

CrnoxxeHue cuil, HalpaBJIEHHBIX 110 OJHOM MPsMOil.
Jlabopamopuvie pabomul u onwvimwl

Ompenenenue CKOPOCTH PAaBHOMEPHOTO ABMKEHHUS (IIapuKa B SKHIKOCTH, MOJEIHA SJIEKTPUUYECKOTO
aBTOMOOMJIS ¥ TaK Jajee).

Omnpexnenenue cpeqHell CKOPOCTU CKOJIbKEHHS OpycKa WM MIapHKa 110 HAKJIOHHOW TJIOCKOCTH.
Omnpenenenre NJIOTHOCTH TBEPAOIO Tena.
OnbIThI, JEMOHCTPUPYIOIINE 3aBHCUMOCTD pacTshKeHHsI(IedopMaliii) MPY>KUHBI OT TPUITIOKEHHOH CHJIBL.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbl TPEHHUS CKOJBXKEHHS OT Beca Tella M XapakTepa
COIIPHUKACAIOIIUXCS MOBEPXHOCTEH.

Paznend./laBnenue TBEPABIX TEN,)KUIAKOCTEH U ra30B

Hasnenue. CriocoObl yMEHbIICHHS M YBETUUEeHUS JaBieHus. JlaBneHue ra3a. 3aBUCMMOCTD JaBJIeHUs ra3a
oT o0béma, TemmepaTypsl. [lepenaua naBieHMs] TBEPABIMM TeNaMH, XUIAKOCTAMU M Ta3aMu. 3aKOH



ITackas. ITneBMaTHueckue MalInuHBbI. 3aBHCHUMOCTD JdaBJICHUA KUOAKOCTHU oT FJIy6I/IHBI.
IMuppoctatnuecknii mapanokce. Coobmaromuecs: cocyabl. [ uapaBinyeckue MEXaHNU3MBbI.

Atmocdepa 3emnu u armochepHoe naBieHue. [IpuunHbl cyniecTBoOBaHUS BO3AYIIHON 000JI0UKH 3eMIIH.
Omnewit Toppuuenmu. M3mepenne atmochepHoro

NaBjieHus. 3aBUCUMOCTb aTMOC(EPHOIO JaBJIEHHS OT BBICOTHI Haj ypoBHeM Mops.Ilpubopsr s
U3MEpEeHUs aTMOC(PEPHOTrO J1aBJIECHUSI.

JleificTBHE KUAKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX TeJI0. BrITankuBaromas (apxXxuMenoBa) cuiia. 3akoH
Apxumena. [InaBanue ten. BozgyxomiaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JaBJIEHUs Ta3a OT Temieparypsl. [lepenaya gaBiaeHus sKUAKOCTHIO U Ta30M.
CooOmaromuecst cocyapl. [ 'mapaBimndeckuii mpecc.

[IposiBnenue neicTBUsS aTMOC(HEPHOTO JTaBIICHUSI.

3aBHCUMOCTD BBITAJIKUBAOIICH CHJIBI OT 00bEMa MOTPYKEHHOM YacTH Tejla ¥ TUIOTHOCTH JKUIKOCTH.
PaBeHCTBO BBHITAJIKMBAIOIIEH CHIIBI BECY BBITECHEHHOW KUIKOCTH.

VcinoBue IJIaBaHUA TCI: IJIJaBaHHuEC nin IOIrpy’>KCHUE TCII B 3aBUCHUMOCTH OT
COOTHOIIICHUS IJIIOTHOCTEH Tejla U KHUIOKOCTH.

Jlabopamopuwvie pabomul u onwvimol

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOE OT 00bEMa MOrpy>KEHHON B KUAKOCTh YaCcTH Tela.
OmnpeneneHne BBITAIKMBAKOIIEH CHJIBI, IEHCTBYIOIIEW HA TEJIO, MOIPYKEHHOE B XKUIAKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIEH CHIIBI, IEUCTBYIOIICH HA TENO B )KUAKOCTH, OT MaccChl Teja.

OHI)ITI)I, JACMOHCTPUPYOIIUEC 3aBHCUMOCTD BBHITAJIKMBAIOIICH CHUIJIbI, ﬂeﬁCTBYIOIHeﬁ Ha TCJIO B XXHUJKOCTH,
oT 00BEéMa HOpr>KéHHOI>'I B XKXUAKOCTB 4aCTH TCJa U OT IIJIOTHO CTH KUJKOCTH.

KoHncTpynpoBanue apeoMeTpa Uil KOHCTPYHPOBAHUE JIOAKH U ONpe/IeieHne e€ rPpy30mo bEMHOCTH.
PaznenS.Pabora u MouHoCTh. OHEPrus
Mexanungeckasi pabora. MOLIHOCTb.

[IpocTbie MexaHU3MBI: pbIuar, 070K, HAKIOHHAS TUIOCKOCTh. [IpaBuio paBHOBecus peryara. [Ipumenenne
MpaBujia paBHOBECHUS pbluara K OJOKy. «3omoroe mpaBmio» MexaHuku. KIIJ[ mpocTbix MexaHW3MOB.
[TpocTbie MEXaHU3MBI B OBITY B TEXHUKE.

Mexanunuecka spHeprusa. KuHetnueckas M noreHuuanbHas »Heprus.lIpeBpamienne opHoro BHIa
MEXaHUYECKON YHEPTHH B IPYroi.3aKOH COXPAHEHUSI SJHEPTUU B MEXAaHUKE.

Jlemoncmpayuu

[Ipumepsl TPOCTHIX MEXaHU3MOB.



Jlabopamopuvie pabomul u onvimvl

Onpenenenue paboThI CWJIbl TPEHUSINIPH  PABHOMEPHOM JIBXKEHHUM  TeJla 10 TOPU30HTAJIBHOM
MOBEPXHOCTH.

HccnenoBanue ycnoBuil paBHOBECHUS phlyara.

N3mepenne K1/l HakI0OHHOM MIIOCKOCTH.

HSy‘ICHI/Ie 3dKOHa COXPAaHCHU MEXaHUYECKOMH OHCPIrUuun.

8 KJIACC
Paznen6.TerioBble ABIEHUA

OcHoBHBIE TTOJIOXK CHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUH CTPOEHHUS BELIECTBA.
Maccanpa3mepbiaToMOBUMOJIEKY T OTIBITH, TOTBEPK A0 ECOCHOBHBICTIONIOKCHHS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mogenu TBEPAOro, *HUAKOrO U razoo0pazHOro cocTosiHMM BemiectBa. Kpucrammueckue u amopdHbie
Tena. OOBsacHeHuE CBOICTB rasos, JKUJIKOCTEH i
TBépI[BIXTeJ'IHaOCHOBGHOJ'IO)KCHI/If/'IMOJ'ICKYJ'IﬂpHO-KI/IHeTI/ILIeCKOﬁTCOPHH.CMaqHBaHHG n KalmuJUIAPHBIC
sBJIeHUsl. TenaoBoe pacuIMpeHe U cxxaTue.

Temneparypa. CBs3b TeMIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHHUS 4acTULl. BHYTpeHHss dSHEprus.
Criocobbpl  M3MEHEHMsI BHYTPEHHEW OSHepruu: Telonepeaaya M coBeplueHue paldoTel. Bunsl
TenJonepesayu: TEMIONPOBOIHOCTh, KOHBEKIIHS, U3Ty4EHHUE.

KomudectBo TemnoThl. YaenbHas TEMI0EMKOCTh BEIECTBA. TemnooOMeH u TEMIOBOE PaBHOBECHUC.
YPaBHeHI/IC TemnoBoro Oananca. IlmaBiaenune u OTBCPACBAHUC KPUCTAJUIMYCCKUX BCUICCTB. YnaenbHas
TCILJIOTA I1JIaBJICHUA. Hap006pasoBaHHe N KOHACHCAIUA. I/IcnapeHHe. Kunenwne. YpenpHas Ttemiora
Hap006p330BaHI/ISI. 3aBHCUMOCTh TEMIICPATYPbl KUIICHUA OT aTMOC(i)epHOl"O JaBJICHHA.

BnaxxHocTb BO3ayxa.
9Hepm;1 TOIIMBA. Y JeIbHas TEIIoTa CropaHus.

[TpunHIMnE padoThl TemnoBbix aeurareneii KIT/ termoBoro neurarens. TermioBble IBUTAaTed M 3alIUTa
OKpYXKaloIel cpepl.

3aKOH COXpaHEHUS U IIPEBPALLEHUsI SHEPTUU B TEILJIOBBIX MPOIIECCaX.

Jlemoncmpayuu

Ha6monenne 6poyroBckoro apmxkenus. Habmonenue nuddysun.

HaGmoienne sBieHui cMauMBaHusI U KallWJUTIPHBIX siBIIeHUH. HaOmroeHrne TeroBoro pacumpeHus Ted.

M3menenune JaBJICHUA rasa Ipu N3MCHCHUU 00BEMa n Harp€BaHuu  WIN
OXJIaXXKACHUU.



[IpaBuiia u3mepenus remnepatypsl. Bunel Tennonepenadu.
OxyaxieHue Npu COBEpIIEHUN PadoThI.

HarpeBanue mnpu coBepuieHUH paOoThl BHEMIHUMHU criiaMu. CpaBHEHHE TEMIOEMKOCTEH pa3IMYHBIX
BEILECTB.

HabOmroneHne kuneHus.

HaGuroieHne nocTossHCTBa TEMIIEPATyphl IIPH TUIaBJICHHUH.

Mo enuTenmoBbIX IBUTATENEH.
Jlabopamopuviepabomuiuonvimol

OnpITel 110 OOHAPYKEHHUIO JEHCTBUS CHUJI MOJEKYJSIPHOIO HpUTsKEHHUs. ONBITHI IO BbIPALIMBAHUIO
KPHUCTAJUIOB [TIOBAPEHHOM COJIM UJIM caxapa.

OnbIThI 110 HAOIIOAECHUIO TEIJIOBOIO PACIIUPEHNUS Ia30B,)KUIKOCTEN U TBEPABIX
TelL
OmnpeneneHue 1aBiaeHUs BO3AyXa B OajuIOHE HINTPULIA.
OnBITHL,IEMOHCTPUPYIOLIHE 3aBUCUMOCTD JIaBJIEHUS BO3lyXa OT €ro o0béMa U
HarpeBaHus WINA OXJIAXKICHHUS.

IIpoBepka THUIIOTE3bI JIMHEUHOH 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPaTypHI.

HaGuroieHre n3MeHeHuss BHYTPEHHEH SHEPruu Teja B pe3yJbTaTe TEeIulonepenadyd U padoThl BHEUIHHX
CHIL

HccnenoBanues BieHUs TEMJIOOOMEHA PU CMEIINBAHUM XOJIO0JHOUUTOpsTYEil BOJBI.

OHpC,IICJICHI/Ie KOJIMYECCTBA TCIJIOTHI, HOJYUYCHHOI'O BOI[Oﬁ pu TEII000MeHE C HarpeTbiM
MCTAJUIMYCCKUM HUIIMHAPOM.

Onpenenenne yneapHON TEINIOEMKOCTH BenlecTBa. MccienoBanue npouecca HCapeHusl.
Onpenenenne OTHOCUTENIBHOM BIAXXHOCTH Bo3ayxa. OnpeneneHue yaeabHON TEIUIOThI IUTABJICHUS JIbJA.
Paznen7.2nexkTpuueckue U MAarHUTHBIE SIBJICHUS

OnekTpu3auuss Ten. JlBa poaa »IEKTpUYECKUX 3apsioB. B3aumoneicTBHe 3apsyKEHHBIXTEN.3aKOH
Ky.HOHa(3aBI/ICI/IMOCTI)CI/IJII)IBSaI/IMOI[GfICTBHHSapﬂ)KCHHbIXTGH OT BCJIMYMUHEI 3apsA10B U paCCTOAHUA MCKIAY
TEJIaMH ).

Onextpudeckoe noiie. Hanpspk€HHOCTE anekTpudeckoro nois. IIpuHun cynepno3unmum 31eKTpUIECKuX
noJieli (Ha Ka4eCTBEHHOM yPOBHE).



Hocurenn onexktpudyecknx 3apsaoB. OJIEMEHTAapHBIA dIeKTpudyeckud 3apsa. CTpoeHue aroma.
IIpoBOIHUKY M TUIIEKTPUKUA. 3AKOH COXPAHEHUS IEKTPUUECKOro 3apsja.

DNEeKTpUYECKUI TOK. YCJIOBUS CYILECTBOBAHMS 3JIEKTPUUECKOrO TOKA. VICTOYHMKM MOCTOSIHHOIO TOKA.
JleicTBUS SJIEKTPUYECKOr0 TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B KUAKOCTAX
U rasax.

Onextpudeckas nenb. Cuina Toka. DJIeKTprudeckoe HanpskeHne. ConpoTHUBIIEHNE IPOBOIHUKA. Y IEJIBHOE
CONPOTUBIICHHE BemlecTBa. 3akoH Oma ans ywacTka wnenu. [locimemoBarenbHOE M HapaiienbHOE
COEMHEHHE TPOBOAHHUKOB.

PabGota u MOHIHOCTD JJICKTPHUYCCKOI'O TOKa.3aKoH JI}KOYJ'IH—HGHHa.BHGKTpI/I‘IeCKI/Ie OCr 1 HOTp€6I/ITeJ'II/I
BHCKTqueCKOﬁ OHCPIruu B 6B1Ty. KOpOTKOG 3aMBIKaHUC.

ITocrossHHBIE MarHuThl. B3amMopeiicTBHE IMOCTOSHHBIX Mar"suToB. MargurtHoe molie.MarHuTHOE I10JIe
3eMJIM M ero 3HaueHue Ui )Ku3Hu Ha 3emiie.OnbIT Dpcrena.

MarsuTtHoe TII0JIe QJICKTPHUYCCKOI'0 TOKa. HpI/IMeHCHI/Ie QJICKTPOMArouTOB B TCXHHUKEC. I[eﬁCTBHe
MardiuMTHOI'O I10JI4 Ha IMPOBOJHUK C TOKOM. :‘)J'ICKTPO,Z[BI/IFaTeJ'IB ITOCTOAHHOI'O
TOKa.I/ICHOJ'II)3OBaHI/I€3HCKTpOHBHraTeﬂeﬁBTeXHHqCCKHXyCTPOﬁCTBaXH Ha TpaHCIIOPTE.

Onbitel Dapanes. SBneHue 3nekTpoMarHuTHOM uHAyKuuu. IlpaBuno Jlenma. DiekTporenepartop.
CriocoObl MONTydyeHUsl AHIEKTPUUECKOW HSHEPruu. DIIEKTPOCTAHIIMU Ha BO30OHOBISIEMBIX HMCTOYHHKAX
SHEPrUu.

Jlemoncmpayuu
DIIeKTPHU3aALHUSATE.

JIBa ponxa DJIEKTPUYECKHM 3apsOoB U B3aUMOJICHCTBUE 3apsDKCHHBIXTEN. YCTPOWCTBO W JACHCTBHE
JJIEKTPOCKOIA.

DneKkTpocTaTuyecKasi MHAYKIIHS.

3aKOH COXpaHEHUSs JIEKTPUYECKUX 3apsa10B. [[pOBOIHHUKY U AUAIIEKTPUKH.

MonenupoBaHue CHIIOBBIX JIMHUW 3EKTPUUECKOTro 1moJisl. ICTOUHMKN TOCTOSIHHOTO TOKA.
JlefcTBUS JIEKTPUUECKOr0 TOKA. DIEKTPUUECKUN TOK B )KUAKOCTU. ["a30BbIi pazpsi.
N3mepeHue cuiibl TOKa aMIepMETPOM.

H3mMmepeHnue 3J1eKTPUYECKOro HapsKeHUs BOJILTMETPOM. PeocTaT M Mara3uH CONPOTUBIICHUM.
B3anmoneiicTBre MOCTOSHHBIX MAarHUTOB.

MO,ZLGJII/IpOBaHI/Ie HC BO3MOXHOCTHU pa3acCICHUA ITOJIIOCOB MarHuTa. MOI[QJII/IpOBaHI/Ie MarHuTHBIX ITOJIeH
IIOCTOAHHBIX MAardMTOB.

OmneiT Dpcrena.

MarnuTHoOe€ 1oJie TOKa. DJIeKTPOMAarHUT.



JleficTBME MarHUTHOIO IOJISI HA TPOBOAHUK C TOKOM. DJIEKTPOJABUIATENb NOCTOSIHHOIO TOKA.
HccnenoBanue sABiaeHUs 3JIEKTPOMAarHuTHOW HHyKuuu. Onbitel Mapanest.

3aBHCHUMOCTD HampaBJICHUA WHAYKIIHUOHHOI'O TOKa OT yCJ'IOBI/Iﬁ €I'0 BOBHUKHOBCHMHA. SHCKTPOFCHCpaTOP
IIOCTOAHHOI'O TOKA.

Jlabopamopuvie pabomul u onwvimwl

OMEBITE 11O Ha6J'II-OJICHI/IIO QJICKTpU3alln TCJI HHHYKHI/Ieﬁ U TIpU COIIPUKOCHOBCHUMH. I/ICCJ'ICI[OBaHI/Ie
HeﬁCTBHH QJICKTPUUCCKOI'0 IIOJIs1 Ha IMPOBOAHHUKH W AUIJICKTPUKH. C6op1<a U IIPOBCPKa pa6OTBI
BHCKTqueCKOﬁ IO CIIH ITIOCTOAHHOI'O TOKA.

I/ISMCpCHI/Ie U pCryJIMPpOBAHUC CHUJIBI TOKA. I/ISMepeHI/Ie U PETYJIIMPOBAHUC HAIIPSIKCHUA.

HccnenoBanne3aBUCUMOCTH CHIJIBI  TOKA, HAYIIErO 4yepe3 pe3ucTop, oT COINPOTUBIICHUS
pe3uCTopa U HAPsKEHUS Ha PE3UCTOPE.

OHI)ITI)I, JACMOHCTPUPYIOIINE 3aBUCHUMOCTL JJICKTPUYCCKOI'O COITPOTUBJICHUS ITPOBOJHHKA OT
€ro JJIMHbI, INIOIAaAX IMOIICPpEYHOIro CCUCHHA U MaTCpUaJia.

HpOBepKa IIpaBujia CJIO0KCHHA HaHpﬂ)KeHI/Iﬁ IIpHU MOCICA0OBATCIIBHOM COCAMHCHUU IBYX PE3UCTOPOB.

[TpoBepka mpaBuia s CHJIbI TOKa IpU HapajylelbHOM COEIMHEHUU pe3ucTopoB. OnpeneseHue padoTsl
AIIEKTPUYECKOT0 TOKA, HIYIIEro Yepe3 Pe3ucTop.

OnpeneneHre MOIIHOCTH JJIEKTPUYECKOrO TOKa, BbIAENsAeMOM Ha pesucrope. KMccnenoanue
3aBUCHUMOCTH CHJIBI TOKa, HWIYIIETrO gyepe3 JIAMITOYKY,

OTHAIIPSKECHUSIHAHEH.

Omnpenenenue KIIJ[ narpeBaTens.

HccnenoBanre MarHUTHOT O B3aUMO/1€H CTBUS TOCTOSTHHBIX MarHUTOB.

W3ydeHnne MarHuTHOTO MOJIsI TOCTOSHHBIXMAarHUTOB MPU UX 00bEAMHEHUHUH Pa3/IeIeHUH.
HccnenoBanue AeiCTBYS 2JEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHI)ITI)I, JACMOHCTPUPYIOIINE 3aBUCHUMOCTL CHJIbL B3aHMO/ICHCTBUS KaTymikk C TOKOM H
MariuTa OT CHUJIbl TOKa W HAIIPpaBJICHHUA TOKAa B KaTYLIKC.

I/IayquI/Ie JeUCTBUS MArHUTHOT'O ITOJS Ha IIPOBOJHUK C TOKOM. KOHCprPIpOBaHI/Ie U U3YUCHUC pa6OTI>I
QJICKTPOABUTATCIIA.

Nsmepenne KII] anexkTpoaBUraTesibHOW YCTaHOBKH.

OMnEITH 110 HNCCICAOBaAHNIO SIBJICHUA SHGKTpOMal"HI/ITHOﬁ HHAYKIOUW: UCCIICOAOBAHUC W3MeHEeHNH 3HaUYeHUS
W HallpaBJICHUA UHAYKIIUOHHOT'O TOKA.

9 KJIACC



Paznen8.Mexanuueckue SBICHUS

Mexanunueckoe aBuxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXAHUUYECKOIO
JNBW>KeHUs. PaBHOMepHOE NpsIMOJIMHENHHOE ABWKEHHE. HepaBHOMEpHOE MNPSMOIUHEMHOE JABUKEHUE.
Cpennss 1 MTHOBEHHAs! CKOPOCTh Te€Ja IIPU HEPAaBHOMEPHOM JIBH)KEHHH.

Yckopenue.PaBHOycKOpeHHOE TTpsIMOJIHHEHHOE ABMKeHne.CBOOOHOE TTaficHUE.
Oneite! ["anmunes.

PaBHOMepHOe nBHXKEHHE 110 OKpYykHOCTH.IleproanuacroTaobpamieHus.
JIuneiiHas u yriosasi CKOpocTu. LleHTpocTpeMuTenbHOE yCKOPEHHE.

ITepssiii 3akoH HeroToHa.BTopoii 3akon HeroTona. Tpetuit 3axkon HeroToHa.
[IpyHIMI Cynepro3UIMKUC HIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cUja TPEHMsI CKOJIBKEHMsSI, CHJa TPEHUs IOKOs, Ipyrue
BHJIBI TPEHUS.

Cuna TSDKECTH W 3aKOH BCCMHUPHOI'O TATOTCHUA. YCKOpeHI/IC CB06OI[HOFO ImaacHus. I[BI/I)KGHI/IG IIJIaHET
Bokpyr Connua. [lepBas kocmuyeckas ckopocTb. HeBecoMOCTh U neperpys3Ku.

PaBHoBecne wmatepuanbHOM TOukH. AOcomoTHO TBEpHOe Teno. PaBHoBecwe TBEPHOrO Tema C
3aKpEIJIEHHON OChIO BpaleHusl. MoMeHT cuJibl. LleHTp TsxecTu.

Nmnynec tena. M3menenue mmmynbca. VIMImynbc cHiibl. 3aKOH COXpaHEHUs HMMIyJbca. PeakTuBHOE
JBUYKEHUE.

Mexanudeckass pabota ¥ MOIIHOCTh. PabGora cui TsDKecTd, ympyroctd, TpeHus. CBs3b SHEpruu
pabotsl.IloTeHnanbHast SJHEPrUs TENA,MOJHITOrO HaJl MOBEPXHOCTHIO 3eMJH. [loTeH[nanbHas 3Heprus
coKkatol npyxkuHbl. KuHermueckass sHeprusi. TeopeMao KHHETHYECKOW SHEPrUM. 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEPruu.

Jlemoncmpayuu
HaOGronenre MexaHnueckoro IBMYKCHHsI Tella OTHOCUTENILHO Pa3HBIX Te OTCUETa.
CpaBHeHUE NMyTe U TPACKTOPHUI ABUKEHUS OJTHOTO M TOTO )K€ Te€Jla OTHOCUTENIbHO Pa3HbIX TEJI OTCUETA.

H3MepeHHe CKOpPOCTH U  YCKOPCHHUA HpHMOHHHeﬁHOFO aBmwxkenusa. HMcciaemoBaHue IMPHU3HAKOB
PaBHOYCKOPCHHOI'O IBHUKCHUS.

HaOnroneHue IBHKCHHS TEa 10 OKPYXKHOCTH.
HaOmroneHne MexXaHUYEeCKUX SIBIICHUH, MPOUCXOISIIIINX B cucTeMe oTcuéra
«Tenexxka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KCHHH OTHOCHTEIBHO KaOWHETa (hU3HKH.

3aBHCUMOCTb YCKOPEHHsI Tela OT Macchl Tena U AelcTByome Ha Hero cwibl. HaGmoneHne paBeHCTBa
CHJI TIPY B3aUMOJICWCTBUU TEl.

M3menenue Beca Tena Ipu YCKOPCHHOM JIBHKCHUU. Hepeglaqa HUMITyJibCa IIPpH B331/IMO}1€I71CTBI/II/I TCII.



[IpeoOpa3zoBanust SHepruM TMpu B3auMoneWcTBUM Tell. CoXpaHEHHE UMITyJIbCa IPU HEYNpPyroM
B3aUMO/IEV CTBUH.

CoxpaneHnne wuMIyJIbca TpH abCOMIOTHO YHOPYroM B3aumoneiictBuu. HaOmioneHne peakTUBHOTO
JBUKCHUSL.

CoxpaHeHHE MEXaHUYECKOW DHEPruy IPU CBOOOTHOM TaJCHHH.

CoxpaHeHre MeXaHU4YeCKOU SHEpruu npu  JBUXKEHUU Tena TOoJN  JICHCTBHEM
MPY’KUHBI.

Jlabopamopusie pabomul u onwvimol

KoHcTpynpoBanue TpakTa Ajisi pa3roHa U JaJIbHEHIIIET0 paBHOMEPHOTO JIBHKEHHS IAPUKA UITU TEIICKKH.
OmnpenesneHue cpeiHeil CKOPOCTH CKOJILKEHUS OpYCKa HITH TBMYKCHUS IIApUKa M0 HAKJIOHHOM IIOCKOCTH.
OmnpenesneHne yCKOPEHHs Tella TPU PaBHOYCKOPEHHOM JBM)KEHUH 110 HAKJIOHHOW TIOCKOCTH.

HccnepoBanue 3aBHCUMOCTHU IIyTd OT BPEMCHHU IIPpU PABHOYCKOPCHHOM JIBHKXCHHUH 0e3 HavaJabLHOH
CKOPOCTH.

[IpoBepka TUIIOTE3BL: eclu npu PaBHOYCKOPEHHOM JBUKEHUU 6e3 HavaJIbHOM
CKOPOCTUIIYTHOTHOCSATCSIKAKPSAAHEY ETHBIXUH CEJ1,TOCOOTBETCTBYIOLLIMENPOMEKYTKA BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBXKEHHUS OT CHJIBI HOPMAJIbHOI'O JaBJICHUS.
Omnpenenenue k03 duiuerTa TpeHus cKoiabkeHus. OnpeeneHue sKECTKOCTH MPYKUHBI.

Omnpenenenue pabOTHI CWJIbl TPEHUSAINPU  PABHOMEPHOM JIBHXKEHHMM  TeJla 10 TOPU30HTAJIBHOU
TTOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBLY TPYTOCTH IMPU MOABEME TpPy3a C HUCHOJIH30BAaHUEM HEMOJBIXKHOTO U
MOABUKHOT0 OJIOKOB.

N3yyennes akoHa COXpaHEHUSIDHEPTUU.
Pa3nen9.Mexannyeckne KOjaeOaHud M BOJTHBI

KonebartensHoe JABHXXCHUC. OCHOBHBIC XapaKTCPUCTHUKHU KOJIe0aHMii: nepuon, 4vacrora, aMIlIMTydad.
MartemaTH4decKuii u HPY)KHHHLIﬁ MasTHHUKH. HpeBpameHHe OQHCPIruu Ipu K0Je0aTeILHOM JBUXXCHHUU.

3aryxatome KojeOaHus. BoiHyxkaeHHble KoneOaHusi. Pesonanc. Mexanundeckue BosiHBL CBoOiicTBa
MEXaHM4YeCKUX BOJH. IIpomosibHble W monepedyHble BOJHBI. J[IMHA BOJHBI U CKOPOCTh €€
pacnipocTpaHeHus. MexaHU4ecKue BOJIHBI B TBEPAOM TeJI€, CEMCMUYECKUE BOJHBI.

3ByK. 'poMKOCTh 3ByKa 1 BbicOTa ToHa. OTpakeHue 3Byka. IH(pa3ByK U yJIbTpa3BYK.
Jlemoncmpayuu

HaGmonenne konebaHuii Ten mMOA JEHCTBHEM CHIBI TSOHKECTH M CUIBI ynpyroctu. HabOmoneHue
KoJIeOaHM rpy3a Ha HUTU U Ha MPYKUHE.

HaGmoienrie BRIHYKICHHBIX KOJI€OaHHM W pe3oHaHca. PacmpocTpaHeHre MPOJOIBHBIX U IOMEp CIHBIX
BoH(Hamozenu ). HaGmroieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.



AxycTHYecKuiipe3oHaHC.

Jlabopamopuvie pabomul u onwvimwl

Omnpenenenyue 4acTOThl M NEpHOJa KoJeOaHMH MaTeMaTHYECKOro MasTHHKa. OnpeneieHHe 4acToThl U

nmepuojia KojeOaHWi TNpYKMHHOrO MasTHUKAa VcciaemoBaHue 3aBHCHUMOCTH IIEpHOJ  aKojieOaHUi

MOJIBEILIEHHOT'O K HUTH I'py3a

OT JUTMHBI HUTH.

HccnenoBanne3aBUCMMOCTH IIEpUOJA KoJIeOaHUH  NPYKUHHOIO MAasiTHHKA OT Macchl Ipys3a.
IIpoBepka He3aBUCMMOCTH IIeproAa KojaeOaHni Ipy3a,10BEUIEHHOT0 K HUTH, OT Macchl I'py3a.

OnBbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh  NepHOJIa KOJIeOaHU TMPYKUHHOTO  MasiTHUKA
MAaccChl Tpy3a U KECTKOCTU MPYKUHBI.

I/I3MepeHHe YCKOPCHUA CBO6OI[HOFO naacHHus.

Pa?»I[eJ'IlO.:‘)J'IeKTpOMaFHI/ITHOC I1OJIC U JJICKTPOMAIrHUTHBIC BOJIHbBI

DNeKTpOMarHuTHOE ToJIE. DneKTpOMarHUTHbIE BOJIHBI. CBOICTBA

3JIEKTPOMATHUTHBIX  BOJIH. [Ixana 3JIEKTPOMArHUTHBIX BoJH. Mcnosb3oBaHue

IEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBSA3H.

OnexTpomMarHuTHas npupoza csera.CkopocTs cBeTa.BonHOBbIE CBOMCTBA CBETA.
Jlemoncmpayuu

CBoiicTBa 2JIEKTPOMarHUTHBIX BOJIH. BOHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomul u onvimol

W3ydenue CBOWCTB 3J€KTPOMArHUTHBIX BOJIH C MOMOIIBI0O MOOUIEHOTO TenedoHa.

Pasnenl1.CBeToBLIE ABIIEHUSA

OoT

Hy‘ICBaH Mopenab cBeTa. ICTOUYHUKHU CBETa. HpHMOHHHeﬁHOC pacopoCTpaHCHUC CBCTA. 3aTMeHus COJ'IHLIa

u Jlynsl. OTpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKEHUs CBETA.

HpeHOMJ'IeHI/IC cBeTa.3aKoH IMPCIIOMJICHHUA ceta.llomHoe BHYTPCHHCC OTPAKCHUC CBCTA. Hcnonbp3oBaHue

IMOJIHOI'O BHYTPCHHECT'O OTPAKCHUS B OIITHYCCKUX CBETOBOAAX.

Jlunza. Xop nydeid B nunH3e. OnTHueckas cucreMa (oTtoarnmnapaTa, MUKPOCKONa M Teleckona. ['1a3 kak

ONTHYEcKas cucteMa. bam3opykocTs U 1aabHO30PKOCTb.

Pasznoxenue 6enoro ceera B crekTp. OnbiTel HetoToHa. CriojkeHHne CHeKTpajdbHbIX BETOB. Jlucnepcus

CBETAa.
Jlemoncmpayuu

[IpsimonuHeliHoe pacnpocTpaHeHue cBeTa. OTpakeHUe CBETa.



[Tonyuenue n3o0pakeHU B MIOCKOM,BOTHYTOM U BBIITYKJIOM 3epKajiax. [Ipenommuenue cBera.
ONTHYECKUIICBETOBO/I,.

Xoj nydel B coOMparoliei imH3e. X0/ JIyde B paccenBaroiei JTHMH3E.

[Tonyuenune n300pakeHUN C MOMOIIBIO JIMH3.

[Mpunnun aeictBus (oToanmnapara, MUKPOCKOIa U Teseckona. Mojaens riasa.

Paznoxenue 6eoro cBera B CIEeKTp.

[Tomy4uenue 6eoro cBeTa MPUCIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onwvimol

HccnenoBanue 3aBUCHUMOCTHU yrija OTpaXXCHHA CBCTOBOI'O Jiyda OT yrJallaJCHH:A. I/I3yquI/Ie
XapaKTCPUCTHUK I/I306pa)K€HI/IH npeamMeTa B IJIIOCKOM 3CpKaJIc.

HccnepoBanue 3aBUCUMOCTH yria mpejIoMJICHUA CBCTOBOI'OJIyda OT yIJla IMaJACHHA HAa I'PaHUIC «BO3AYX—
CTCKJIIO».

[Tonyuenue n300paskeHU C MOMOIIBI0 COOMpAIONIEH TUH3BI.

Omnpenenenue HOKyCHOTO pacCTOSHUS U ONTUYECKON CUITBI COOMpAaIOMIeHIMH3bL. OTBITHI IO PA3JI0KEHUIO
0eyoro cBeTa B CIIEKTP.

OnbITHI 11O BOCTIPUSITUIO 1IBETA MIPEIMETOB MPU UX HAOIIOJEHUH Yepe3 IBETOBbIE (PUIBTPHI.
Pa3nenl2.KBaHTOBBIE SIBICHUS

OmnsiTel Pezepdopaa u nnanerapHas moaens aroma.Moznens atoma bopa.

Hcnyckanue u noriomenue ceeta aroMoM.KBaHTel. JInHeuaTeie CIEKTpBI.

PagnoaktuBHOCTh. Anbda-, Oeta- 1 ramma-uznydenus. CTpoeHue atomHoro siapa. Hykinonnas mopens
aTomHorosiipa. U3oronsl. PagnoaktuBHblenpeBpaienus. [lepuon nonypacnana aToOMHBIX sep.

H,HeprIe peaKL[I/II/I.3aKOHI>I COXpaHCHHA 3apAd0BOro 1 MacCoBOIro III/ICC.]'I.BHG];)I"I/U{ CBA3HU ATOMHBIX AEP.
CBs13b Macchl U OHCPIruu. Peakuuu cunTesa u geneHus AAEp. HcTounuku OHECPIrun CoJHnla 1 3BE3.

SAnepHas sHepreTuka. J{elicTBUS paliOaKTUBHBIX U3JYyYEHUN HA KUBbIE OPraHU3MBbl.
Jlemoncmpayuu

CrniekTpbl U3iydeHus U noryuomnieHus. CeKTpbl pa3aIuuHbIX Ia30B.

CnektpBogopozaa.

HaGmonenne TpexoB B kamepe Bunbcona. Pabota cuétumka 1 OHU3HPYIOMIUX U3JTy4EHUH.
Perucrtpanus usnydeHus NpUpPOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onwvimol

Ha6J'IIO)ICHI/IeC MJIOIIHBIX U JIMHEMYaThIX CIICKTPOB U3JTYUYCHH.



HccnenoBanue TPEKOB:M3MEPEHHE SHEPIUU MY aCTHIIBI TI0 TOPMO3HOMY TyTH (110 hoTorpadusim).
W3mepenue paarnoakTHBHOTO (hoHa.
[ToBTOPHUTETHEHO-0000IIAFO MO TYJTH

[ToBTOpHUTENHHO-0000 A0 ITHIA MOJYJb NpeaHa3HaYeH TS CHUCTEMATHU3ALUU u
0000 IIIEHHSITTPEAMETH OT OCOIEPIKAHUSUOTIBITA1EATeIbHOCTH, IIPUOOPETEHHOTONIPU M3YUYEHUU BCETO Ky pca
¢buznkw, a TaKxe TS MIOAT OTOBKH K OCHOBHOMY
roCyIapCTBEHHOMY?IK3aM eHYO(MU3UKENII00ydatoI X CsI,BRIOPABITUXITOTYYEOHBINA TTPEIMET.

IIpn M3ydeHUN NAaHHOrO MOAYJIL PEANMU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI JACATEIBHOCTH, HA OCHOBE

KOTOPBIX obecneunBaercs JOCTHKEHUE MIPEIMETHBIX u
MeTanpeIMeTHBIXIUIAHUPY eMBIXPE3YIbTaTOBOOydeHUs,(pOPMHUPYETCSI €CTECTBEHHO-HAay4YHas
IrPaMOTHOCTB: OCBOEHUE Hay4HBIX METOJI0B UCCIEeIOBAHUS

HBHGHHﬁHpHpOHBIHTGXHHKH,OBJ'Ia,[[CHI/IGYMeHI/IﬂMI/IO6"b$ICHHTB(1)I/I3I/I‘-IGCKI/IG$[B.H€HI/I$I,
MNPUMCHSA IMOJTYYCHHBIC 3HAHUS, pECIIATh 3aJa4u, B TOM YHCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

[IpyHIMIIIANBbHO [EATENBHOCTHBIM XapakTep MJAaHHOIO pasdela peanu3yercs 3a C4Y€T TOro, 4ro
06yan0H_II/ICCﬂ BBIMMOJIHAIOT 3alaHKA, B KOTOPBIX UM MIPCAIaracTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHWM paCloO3HaBaTh W HAYYHO OOBACHIATH (PU3UYECKUE SBICHUS B
OKpYKaloIel MpUpoe v MOBCEIHEBHOM KU3HH;

I/ICHOJ'II)SOBaTI)HaquI)ICMeTOI[I)II/ICCJ'IGI[OBaHI/ISI(i)I/IBI/I‘-ICCKHXS[BJIGHHI;’I,BTOM‘IHCJIC AJId IIPOBEPKU THIIOTE3 U
MOJIYy4YCHUS TCOPETUIYCCKUX BBIBOJ OB,

00BACHSITE HAay4YHbBIC OCHOBBI HanOoJiee BaXKHBIX I[OCTI/I)KGHI/IIZ COBPEMECHHBIX TGXHOJ’IOFI/IfI, Hammpumep,
MPAKTUYCCKOI'0 HCIOJb30BaHUA PA3JIMYHBIX MCTOYHUKOB OHEPruvM Ha OCHOBE 3aKOHa IMPEBPAIICHUSA U
COXpaHCHUS BCCX U3BCCTHBIX BUJIOB OHCPIrUU.



IINIAHUPYEMBIEPE3YJIbTATBIOCBOEHUAIIPOT'PAMMBIIIO®U3UKE HA YPOBHE
OCHOBHOT'O OBHIET'O OBPA3OBAHUAA

W3ydenune ¢u3nku Ha YpOBHE OCHOBHOrO 0OmIero o0pa3oBaHWs HANpPaBICHO Ha JIOCTH)KEHHE
JMYHOCTHBIX, METAPEAMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbTraTe m3ydeHus (U3MKM Ha YPOBHE OCHOBHOI'O 0OIIero odOpazoBaHus y oOywaromierocsi OymyT
cOopMHUPOBaHBI CIEAYIOUIHE JINYHOCTHBIE PE3yJIbTAaThl B YACTH:

[TaTpuoTHYeCcKOro BOCIUTAHUS:

[IposiBneHne uHTEpECca K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (Pr3HuecKoil HayKu;
IleHHOCTHOE OTHOIIICHHUE K TOCTHXKEHHUSIM POCCHICKUX Y4EHBIX-(DU3HKOB;

['pask1aHCKOTO M TyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUS:

['OTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXJCHHH OOLIECTBEHHO-3HAYUMBIX U ITHUYECKUX MPOOIIEM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUI (DU3UKH;

OCOBHaHI/Ie BaA>XHOCTHU MOpaJIBHO-Z)TI/I‘-IeCKI/IX HpI/IHI_II/IHOB B ACATCIBHOCTHU y‘IéHOFO;
OCTETUYECKOT0 BOCITUTAHMS:

BOCIIPUATHUEC IOCTCTHUYCCKUX Ka4dCCTB (bHSquCKOI‘/'I HAayKHU: eé rapMOHUYHOI'0 IMOCTPOCHHA, CTPOrocCTH,
TOYHOCTH, JJAKOHHUYHOCTH,

HGHHOCTI/I HAaYYHOI'O IMTO3HAHM:

OCO3HaHUE I[EHHOCTH (PM3MYECKO HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUSI MUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTHM, BAXKHEHIIIEW COCTABIISIONIEN KYJIbTYPbI;

pa3BUTHE HAYYHOH JTI0003HATENBHOCTH, HHTEPECa K UCCIIEeI0BATENIbCKON NeSTeTbHOCTH;
dopMHpOBaHUS KYIbTYPhI 310POBbS U YMOLIMOHAIBHOTO OJIarOmoIydns:

OCO3HaHHUE IEHHOCTH 0e30macHoro odpasa KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE, BaXKHOCTH
npaBuwyl 0€30MAaCHOTO TOBEACHHUS HA TPAHCHOPTE,HA JOpPOrax, C OJIEKTPUYECKUM H TEIUIOBBIM
000pyI0OBaHUEM B IOMAIIIHUX YCIOBUSX;

cOpMUPOBAHHOCTh HaBBIKA pe(ICKCHH, MPU3HAHHWE CBOETO MpaBa Ha OMMOKY M TaKOro K€ MpaBa y
JPyTOTo YeJIOBeKa;

TpynoBOro BOCUTaHUs:



AKTHBHOE y4acCTHE B PEIICHUM MPAKTHUUECKUX 3a7ay (B paMKaxX CeMbH, 00pa30BaTEIbHOW OpraHu3allvu,
ropofia, Kpasl) TEXHOJIOTMYECKOW M COLMAJIbHONW HAIMpPaBJIEHHOCTH, TPeOyIOLIMX B TOM YHCIE U
(bu3NYeCKNX 3HAHUI;

MHTEpeC K MPaKTUYECKOMY U3Y4EHUI0 IPpodeccHil,cBI3aHHBIXC (PU3UKOIA;

DKOJIOrHYEeCKOr0 BOCITUTAHMA

OpUEHTAIlMsT HA TNPUMEHEHHE (U3MYECKUX 3HAHWUU  JUIsi  pelieHus 3aJad B 00JacTH
OKpY’KaroIlen cpeabl, IJaHUPOBAHUSI TOCTYIIKOB M OIIEHKM WX BO3MOXHBIX TMOCIEACTBUI ISt
OKPYXaroIIel Cpebl;

OCO3HaHHUE IJ100aJILHOrO XapaKTepa 9KOJIOTHICCKUX HpO6J’I€M n HYTeﬁ HUX PCHICHUS,
A,I[aHTaHI/II/I K UBMCHAOIHUMCA YCIIOBUAM COoIUaJIbHOM U HpHpOZ[HOﬁ CpCabI:

HOTpe6HOCTB BO B3aMMOJCHCTBHU IIpU  BBIINOJHCHUHA HUCCIEIOBAaHUN U IIPpOCKTOB Q)HSHHCCKOIZ
HaIpaBJICHHOCTHU, OTKPBITOCTD OIIBITY W 3HAHUWAM JIPYTUX;

MOBBIIICHUE YPOBHS cBoei KOMIIETEHTHOCTH gyepes MPaKTHYECKYIO JIesITeNIbH OCTh;
nOTpeOHOCTHB(HOPMUPOBAHUUHOBBIX3HAHUN,B TOM YK clie (OPMYIMPOBAThH UJIEH,

MOHATHS,TUIOTE3bI 0 PU3NIECKUX 00BEKTaX U SIBJICHUIX;
0CO3HaHUE J1e(PUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH (DPU3UKH;

IUIAHUPOBAHHWE CBOETO pa3BUTHA B NPUOOPETEHHMH HOBBIX (U3MYECKUX 3HAHUN; CTpeMJIeHHE
aHAJIM3UPOBATDH U BBISIBJIATH B3aMOCBS3U MPUPOABL,001IECTBA U

3KOHOMMHKH,B TOM YHUCJIC C UCITIOJIb30BAHUECM (1)I/I3I/ILICCKI/IX 3HaHHI>i;

OIICHKa CBOMX JEUCTBHA ¢ YYETOM BIUSHUS HA OKPYXKAIONIYIO CpPEIy, BO3MOXXKHBIX TJIOOAJIBHBIX
MOCHEJICTBUH.

METAINPEAMETHBIE PE3YJIBTATbI

B pesynpTaTe OcCBOeHHsS MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Yy
oOyyatomierocsi OynyT copMUpOBaHBI MeTalpeIMETHbIE Pe3yJbTaThl, BKJIOYAIOIINE MMO3HABATEIbHBIC
YHHUBEpCaIbHbIE yueOHbIe neicTBus, KOMMYHUKATHBHBIC yYHUBeEpCalbHbIE yueOHbIe
NeWCTBUS, PETyJISITUBHBIE YHUBEPCAIbHBIE YUeOHbIC IS CTBHSL.

[To3HaBaTe/IbHBIC YHHBEPCAIbHBIC YUCOHBIC CHCTBUS
ba3oBrie jjornyeckue 1eiicTBUL:
BrISBIIATE 1 XapakTepU30BaTh CYIIECTBEHHBIC TPU3HAKNA 00bEKTOB (SIBIICHUH);

YcTanaBiauBaTh CyH_[eCTBeHHI)II‘/’I IIPU3HAK KJ'IaCCI/I(i)I/IKaHI/II/I,OCHOBaHI/ISI I 0606111 CHH U CPABHCHMUA,



BbIsSBISTh 3aKOHOMEPHOCTU M NPOTUBOPEUHS B paccCMaTpUBAaEMbIX (DaKTax,JJaHHBIX M HaOJIOACHHUSX,
OTHOCSIIINXCS K PU3NYECKUM SIBICHUSAM;

BBIABJIATE IMMPUYUHHO-CICACTBCHHBIC CBA3U IIPU U3YYCHHUU (1)I/I3I/I‘~ICCKI/IX SIBIICHUM U ImpoueccoB, aAcjaThb
BBIBOAbLI C HMCHOJB30BAHUCM IACAYKTUBHBIX WU HWHAYKTUBHBIX YMO3aKJIIO‘IeHI/II>'I, BBIABUT'ATh TUIIOTE3BI O
B3aNMOCBA3AX (1)I/I3I/I‘IGCKI/IX BCJIIMYUH,

CaMOCTOSITEITbHO BBIOMpATH croco0 penIeHus y4eOHOMH (busngeckoit 3a/1aun
(CpaBHEHHEHECKOIBKUXBAPHAHTOBPEIICHHS,BBIOOP HamOoJIee MOAXOSAIIEI0 ¢ YIETOM CaMOCTOSTEIbHO
BBIJICJICHHBIX KPUTEPHEB).

ba3oBrIe uccieqoBaTeabCKUe ICHCTBUS

HCIIOJIb30BATh BOIIPOCHI KAK I/ICCJ'IG,HOBaTCJ'IBCKI/Iﬁ HHCTPYMCHT IMO3HAHU; NTPOBOAUTH IO CAMOCTOATCIIbBHO
COCTAaBJICHHOMY IIJIaHY OHI)IT,HGCJ'IO)KHHﬁ

(1)14314‘1601(1412 OKCIICPUMCHT, HEOOJIBIIIOE HCCICA0OBaHUC (1)H3quc1<or0 SABJICHHA, OLCHHBAaTbL Ha
MNPpUMCHHUMOCTb U TOCTOBCPHOCTDH I/IH(i)OpMaHI/IIO,HOJ'Iy‘IeHHYIO BX0AC

HCCIICAOBAHUA UJIU OKCIICPUMCHTA,

CaMOCTOSITENTbHO (OPMYIMPOBATH OOOOIIEHUS M BBIBOJBI MO pe3yiIbTaTaM MPOBENEHHOTO HAOIIOEHMUS,
OIIbITa, UCCIIEIOBAHMS,

MPOTHO3UPOBATh BO3MOXKHOE JaibHeWIIee pa3BUTHE (U3NYECKUX TMPOIECCOB,a TAKXKE BBIIBUTATH
MPEANON0KEHUsI 00 UX PAa3BUTUU B HOBBIX YCJIOBHUSX U KOHTEKCTAX.

Pabora c nuadopmarnueii:

[TpuMeHsTh pa3nuyHbIE METOJBI,AHCTPYMEHTHI W 3alpoChl MPU TOHCKE U OTOOpe HMH(pOpPMAIUU HUIH
JTaHHBIX ¢ YYETOM MPEIIOKESHHON y4eOHO! (HU3NYIECcKOil 3a1auu;

aHaJIM3UPOBATh, CHCTEMATH3UPOBATh M HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BHIOB U (HOpM
IIPE/ICTABIICHHUS,

CaMOCTOSITENIbHO BBIOMPAaTh ONTUMAJbHYIO (OpMYy IMpelncTaBieHus WHGOpPMAUU U HIUIFOCTPUPOBATH
pelraemMbie 3a/1a4i HECJI0KHBIMU CXeMaMu, IuarpaMMaMu, HHOU rpaduKoi U UX KOMOMHAITUSIMU .

KOMMyHI/IKaTI/IBHBIe YHUBCPCAJIbHBIC y‘leGHBIC JeiCcTBUS:

B xome oOcyxaenus yueOHOro maTepuaia,pe3ylbTaToOB JIa0OpaTOPHBIX pabdOT M MPOEKTOB 3aJaBaTh
BOMNPOCHI MO CYyIIECTBY OOCYKJAa€MOWTEMbI U BBICKA3bIBAThUJCU, HAIICJICHHBIC HA pEIIeHUE 3a/Jayu U
noJJiepKaHue 6J1aroKeaaTeaIbHOCTH OOIICHHUS;

COITOCTABJISATh CBOM CYXKJICHHUS C CY)KJICHHSIMH JIPYTHX YYaCTHHKOB JIHajiora, OOHApy)KMBAaTh Pa3juvue U
CXOJICTBO IMO3UIHIH;

BbIpaXXaTb CBOKO TOYKY 3PCHUA B YCTHBIX U TMCbMCHHBIX TCKCTAX;

nyOJIMYHO  TPEACTABISATH  PE3YAbTATHl  BBHIMOJHEHHOTO  (DU3MYECKOTO OMbITa  (DKCIEPHUMEHTa,
HCCIIEIOBAHMS, TIPOCKTA).



[lonumaTe ¥ HCMIONIB30BATH MPEUMYIIECTBA KOMAHIHOW W WHAMBUAYAJIbHOW pPAaOOTHI MpPH pELICHUU
KOHKPETHOM (hU3HUECKON MPOOIIEMBI;

NPUHUMATh II€IM COBMECTHOM JESATEIBHOCTH, OpPraHU30BBIBATH JEHCTBHS MO €€ JIOCTHKEHUIO:
pacmpenensiTh pojiH, OOCYXKIaTh MPOIECCHl M Pe3yJbTaThl COBMECTHOM pPabOThl, 0000IIaTh MHEHHS
HECKOJILKHUX JIFOJICH

BBIIIOJIHATH CBOKO 4YacCThb pa60TI)I, AOCTHUTrasA KAa4YC€CTBCHHOI'O pPE3yJjibTaTa IIO CBOEMY HAIIPABJIICHUIO H
KOOpAWHUPYS CBOU I[eﬁCTBHH C IpYTMMH 4JI€HaMU KOMaH/IbI,

OLICHHUBATH KAa4Y€CTBO CBOCro BKJaJga B O6I].[I/II>1 IpOAYKT IIO KpUTCPUAM, CAMOCTOATCIIbLHO
C(bOpMyJ'II/IpOBaHHI)IM Y4aCTHHUKaMU B3aUMO/ EUCTBUS.

PerJ'ISITI/IBHI)Ie YHUBCPCAJIbHBIC y‘Ie6HI)Ie HeﬁCTBHﬂ
CﬂMOOpFaHI/ISaHI/Iﬂi

BoIsBIIATE TIpOOJIEMBI B JKM3HEHHBIX W YYEOHBIX CHUTYAIMSIX,TPEOYIOMIMX [JII perieHUs (PU3NIECKUX
3HAHUM;

OPHEHTHUPOBATHCS B PA3NMYHBIX MMOAXOAAX MPUHATHS pelleHui (MHANBUAYaJIbHOE, IPUHITHE PELICHUS B
rpyImnie, IpUHATHE PEUICHUH IPYIIOoN);

CaMOCTOSITENIbHO COCTaBIISITh QJTOPUTM pelleHus (u3nueckod 3aqauyd WM IJIaHAa HCCIeNOBAHHS C
y4€TOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH IpejajiaraeMble
BapUaHThI PEIICHU;

JenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3 PEILICHHE.
CaMOKOHTPOITb,2MOITMOHATILHBIA WHTEIUICKT:
JlaBaTh aJICKBaTHYIO OI[EHKY CHTYaIlUH M MpeJiarath TiaH e€ U3MCHCHMS,

OOBSICHSTh NPUYUHBI JTOCTHXKEHUS (HEIOCTHI)KEHHS) pe3yNbTaToOB JESITENbHOCTH, JaBaTh OLCHKY
MpUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBLI B ACATCIIBHOCTD (B TOM YHCJIC B XOJ BBIITOJIHCHUA (bHSI/I‘leCKOFO HCCICIOBaHUA UJIN
HpOGKTa) Ha OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, HN3MCHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OIHI/I6OK,
BO3HUKIIUX TPYI[HOCTGI;'I;

OLICHUBATb COOTBETCTBHEC PC3YyJibTaTa LUCJIM U YCIIOBHUAM.

CraBuTh ce0s Ha MECTO APYroro 4eaoBeKa B XOJe CIopa WM JUCKYCCHHM HAa HAyYHYIO TeMy, IOHUMATh
MOTHUBBI, HAMEPEHUS U JIOTHKY JAPYIroro.

[TpusHaBaTh CBOE MpaBO Ha OMIMOKY MpU pelleHUuH PU3NUECKUX3a1auiId B YTBEPKACHUSAX HAa HAyYHBIC
TEMBI U TAKOE 7K€ IPABO APYIOro.

HPEAMETHBIE PE3YJIBTATBI

K koHmy oOydeHus B 7 KJjiacce IMpEIMETHbIE pPe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
cOPMHUPOBAHHOCTh y O0YJAIOIINXCS YMEHUMN:



UCIOJIb30BaTh MOHATHS: (U3NYSCKUE W XMUMHUYCCKHE SIBJICHHS, HAOJIOJICHUE, DKCIEPUMEHT, MOJ| Clib,
TUIO0Te3a, SAMHUIIB (PU3MYEeCKUX BEIMYHH, aTOM, MOJICKYJIa, arperaTHble COCTOSIHUS BemiecTBa (TBEpOE,
KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOE NIBI)KEHHE (paBHOMEpPHOE, HEpaBHOMEpPHOE, MPSIMOJIMHEHHOE),
TPaeKTOpHsl, paBHOJCUCTBYyMOIIAs cwi, Jedopmanus (ympyras, IJIacTHUeCKas), HEBECOMOCTb,
COOOIIIAFOIIMECS COCY/IbI;

pa3nmuuaTth sBIeHUS (IudQy3us, TEIIOBOE IBIKEHHE YaCTUI] BEIIECTBA, PAaBHOMEpPHOE JBIKEHUE,
HEPaBHOMEPHOE JBH)KCHUE, UHEPLMS, B3aUMOACHCTBUE TEJI, PABHOBECUE TBEPABIX TEN € 3aKPEMIEHHON
OCBI0 BpalleHHsI, Tepenaya MaBJieHUS TBEPABIMH TelaMH, >KHAKOCTAMH M Tra3amu, aTMochepHoe
JaBJICHUE, TUIABaHUE TeJ, MPEBPAICHUSIMEXaHNYECKOMIHEPT UM )0 OMKUCAHUIO UX XapaKTePHBIX CBOWCTB
Y Ha OCHOBE OIIBITOB, JEMOHCTPHPYIOIIHNX TaHHOE (PU3NUECKOE SBIICHHCE,

pacrio3HaBaTh NPOSBICHUE H3YYEHHBIX (U3NYECKUX SBICHUM B OKpYXaloIleM MHPE,B TOM UHUCIIE
¢usnyeckue SBICHUS B IPUPOJIE: IIPUMEPHI IBUKEHUS C pa3IMUHBIMU

CKOpPOCTSIMM B >KMBOM W HEXHUBOW NPUPOAE, NEHCTBUE CHJIBI TPEHUS B NPUPOAE M TEXHUKE, BIMSHUE
aTMOC(EpHOro J1aBJIEHUS Ha >KUBOW OpPraHM3M, IUIABAHME DPbIO, pbluard B TeJE€ 4YEJOBEKa, IPU ITOM
IIEPEBOIUTh TPAKTUUYECKYIO 3ajady B Y4eOHYIO, BBIIEISATh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(bu3NYECKUX SBIICHUI;

ONHCHIBATh M3YYCHHBIC CBOMCTBA TEN M (DU3MUECKUE SIBICHHS, HCIOJB3Ys (PU3NUECKHE BETUINHBI (Macca,
00BEM, MIIOTHOCTH BEIECTBA, BPEMS, TyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CUJIA YIPYTOCTH, CUJIA TSDKECTH,
BEC Tela, CHJa TPEHWs, AaBjieHHe (TBEPAOro Teia, >KUAKOCTH, Tas3a), BBITAIKHBAIOIIAS CHUJIA,
MexaHudeckas pabora, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((UIIMEHT IMOJIE3HOTO EeHUCTBHS
MEXaHU3MOB, KHHETHYECKas W TOTCHIMAJbHAs SHEPrus), NpU ONHUCAHUU MPABWILHO TPAKTOBATH
(U3HYECKUIT CMBIC HWCIONB3YEMBIX BEIUYMH, UX OOO3HAYCHHS W CIUHUIBI (DU3UUCCKUX BEIHYMH,
HaxoauTh (OPMYIIBI, CBS3BIBAIOIINE TaHHYIO (U3HUYECKYIO BEJMYUHY C APYTUMHU BEJIMUYWHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYUH;

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3UUYECKHE SIBJICHUS W MPOIIECCHI, UCIONb3Ys MpaBUila CIOXKEHUS CHII
(Bmonp onHOW mpsmMoil), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena,npaBUJIO pPaBHOBECHUS
pbryara(6y10Ka),«30J10TO€ MPABUIO»MEXAHUKN,3aKOH COXPAaHEHUS MEXaHMYECKOH SHepruu, mpu 3TOM
JlaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alIUChIBATh €M0 MAaTEMAaTHUECKOE BBIPAKEHUE;

OOBSICHATh (PU3MUECKHUE SBIEHHS,IPOIECCHl M CBOMCTBA TEN,B TOM YHCIEH B KOHTEKCTE CHTyaluil
MPAKTUKO-OpU EHTHPOBAHHOT'O XapaKTepa:BbISIBIISTH MPUYUHHO-CIIECTBEHHbIE CBSI3U,CTPOUTH
o0bsicHeHHe H31—2JI0rMYecKux MIaroB ¢ OMoOpod Ha 1—2 HM3y4YeHHBIX CBOMCTBA (U3WYECKUX SBICHUIA,
(bU3NYECKNX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTth pacuérHbie 3aaun B 1-2 AeiicTBUS, UCHOB3YS 3aKOHBI M ()OPMYIIBI, CBS3BIBAIOLINE (PU3HUECKUE
BEJIMYMHBI:HA OCHOBE aHaJM3a YCIOBHUS 33/1a4M 3alMChIBAaTh KPATKOE yCIOBHUE, TOJCTABIATh (PU3HYECKUE
BEIMYMHBI B (OPMYIBI U MPOBOAUTH PACUETHI,HAXOIUTH CIPABOYHBIC JTAHHBIC,HEOOXOJUMBIC IS
pelleHus3a1a4,0lleHUBaTh PEaIiCTUYHOCTh MOTYYEHHON (PU3NYECKOM BETUYNHBL;

pacno3HaBaTh MpOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIM (PU3NYECKUX METOJIOB, B OMHMCAHUU
UCCIIEZIOBAHUS BBIIEIATh MPOBEPSIEMOE MPEANoIokKeHHe (TUIOoTe3y),pa3nyaTth U HHTEPIpPEeTUPOBAThH
MOJTyYeHHBIN Pe3yIbTaT,HaXOJUTHOIIMOKH B XOJI€ OMbITA, J€1aTh BHIBOJIBI I10 €r0 pe3yibTaTam;



IPOBOAUTh  ONBITHI [0  HaOMOAEHUI0  (U3NYECKUX  SBICHUM MM (QU3MUYECKUX  CBOWCTB
TeN:(pOPMYJIUPOBATh  MPOBEPSIEMbIE  INPEANOIOKEHU,COOUpaTh  YCTAHOBKY M3  IPEIJI0KEHHOIO
000py10BaHU,3aMChIBATE XOJ ONBITa U (HOPMYIMPOBATH BBIBOJBI, BBIMOIHATH MPSMbIE M3MEPEHUS
paccTosiHus, BPEMEHH, MacChl Tella, 00bEMa, CHIIBI

U TEMIIEpaTypbl C WCIOJb30BAHUEM aHAJOTOBBIX M ITU(PPOBBIX MPHOOPOB, 3alKCHIBATh IOKA3aHUS
puOOPOB C YIETOM 3aJaHHON aOCOMOTHOM MOTPEITHOCTH U3MEPEHUI;

MIPOBO/IUTh HCCJIEIOBAaHHE 3aBUCHUMOCTH OJHOM (PU3MUECKON BEIMYMHBI OT IPYrod C UCIOJIb30BaHUEM
MPSIMBIX M3MEPEHHUI(3aBUCMOCTH IyTH PaBHOMEPHO ABHKYILErOCs Tejla OT BPEMEHM JBUKEHUS Tena,
CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH TEJI M HE3aBUCHUMOCTH CHJIBI
TPEHMSI OT IUIOIIAJNA CONPUKOCHOBEHHUS TEJI, CUJIBI YIIPYTOCTH OT yJUIMHEHUS MPYKUHBI, BEITAIKUBAOLICH
CHJIBI  OT O00béMa  MNOrpyXEHHOM vacTh Tela MU OT  IJIOTHOCTH  KUAKOCTH, €€
HE€3aBUCHUMOCTUOTIIIIOTHOCTUTENA,0TITyOHHBI, HAKOTOPYOIIOIPYKEHOTEINO,YCIOBUI [JIaBaHUSA Tell,
YCIIOBUH paBHOBECUsI pblyara M OJIOKOB, Yy4acTBOBaTh B IIJJTAHMPOBAHUM Y4EOHOIrO HCCIIEIOBaHUS,
coOMpaTh YCTAaHOBKY M BBIIOJHATh HW3MEPEHMs], CIENys MPEeNJIOKEHHOMY IlJIaHy, (QUKCHPOBATh

pe3yJIbTaThI MOJTYYECHHOU 3aBUCHMOCTU
(hM3HYECKIXBEIMYMHBBHICTIPEIIOKEHHBIX TAOIMIIUT PA(PUKOB,1€1a THBBIBOIBI I10 pe3yabTaTam
HCCIICTIOBAHMS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIMYHMH (TUIOTHOCTH BEIIECTBA YKUIKOCTH M TBEPAOTO
Tena, cuIIa TpeHUst CKOJIb)KCHHS, JIaBIICHUC BO3/yXa,
BBITAJIKUBAIOIIASICHJIA,/IEH CTBYIOIIIASTHATIOTPY K EHHOEBKHUIKOCTHTEN0,K03(PQUIIMEHT TOJIE3HOTO EUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAYysS NPEIJIOKEHHON MHCTPYKIMHU: TIPU BBHITOJHEHUU HW3MEpPEHUN coOupaTth
AKCIIEPUMEHTAJIBHYIO YCTAaHOBKY U BBIYMCIISITh 3HAYEHUE HCKOMOM BEJIMYMHBI;

co0JIr01aTh IpaBUiIa TEXHUKU 0€30MacHOCTH IpH paboTe ¢ 1abopaToOpHBIM 000pyI0OBAaHHEM;

yKa3bIBaTh MPUHLHUIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMHCTB: BECHI, TEPMOMETP, AUHAMOMETP,
cooOIIatoNIMecst COCybl, 6apoOMeTp, phluar, MOJABUKHBINA U HEMOABMXKHBIN OJIOK, HAKJIOHHAS MIJIOCKOCTH;

XapaKTepU30BaTh MPUHITUIIBI JICHCTBUS U3YyYECHHBIX MPUOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOM HA MX
ornucaHus (B TOM YHCIIC: MOAMIMUITHUKH, YCTPOHCTBO BOJOMPOBOAA, THAPABINYECKAN TTPECC, MAHOMETD,
BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), MCIOJb3ysl 3HAHUSA O CBOMCTBAX (DM3MUYECKUX SBJIICHUH U
HeoOXoauMble (PM3UYECKUEe 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTh TpUMEpbl (HAXOAUTh HHQPOPMALMIO O TMpPUMEpax) NPaKTUYECKOrO HCIOIb30BaHUS
(bu3nYecKnX 3HAHWN B TOBCEIHEBHOM >KM3HU sl oOecreueHus: Oe30MacHOCTH MpH OOpallleHHHu ¢
npubopamu u TEXHUYECKUMU yCTpOICTBaMH,
COXPaHEHUSI3J0POBbIUCOOTIOICHUSIHOPMIKOJIOTHYECKOTOIIOB €CHUSIBOKPYKAIOLIEH Cpeae;

OCYIIECTBJIATh OTOOpP MCTOYHUKOB MH(popManuu B VIHTepHETE B COOTBETCTBUU C 33JaHHBIM MOMCKOBBIM
3alIpOCOM,Ha OCHOBE HUMEKOIIMXCA 3HAHUM WM NYTEM CpPaBHEHUs pPAa3JUYHBIX HCTOYHUKOB BBIJEIATH
nH(MOPMAIUIO, KOTOPas SBJISETCS MPOTHBOPEUHBON UM MOXKET OBITh HEAOCTOBEPHOIA;

WCIONb30BaTh IPHU BBIMOJIHEHUU YYeOHBIX 3aJaHUl HAayYHO-TIOMYJSPHYIO JHTEPATypy (GU3NIECKOro
COJZIep KaHMs, CIIpaBOUHbIE MaTepualbl, pecypchl ceTd UHTepHeT, BiaieTh NpuéMaMi KOHCIIEKTUPOBAHUS
TEKCTa, Mpeodpa3oBaHms HHGOPMAIIUU U3 OJTHOW 3HAKOBON CHCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHbIE KpAaTKUME IHCbMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBE 2—3HCTOYHHUKOB
uHpopMauu U (U3MUECKOro COJEpXKaHUSI,B TOM YHCIE MYOJUYHO JAejJaTb KpaTKUE COOOLIEHUS O
pe3ysibTaTaX IMPOEKTOB MM Y4EOHBIX HMCCIIEAOBAHHM,IIPH 3TOM I'PaMOTHO HCIIOJIb30BATh W3y4YEHHBIN
MOHATHIHBIN armapat Kypca (U3MKH, COIPOBOXKIATh BEICTYIUICHHE MTPE3CHTAIUCH;

MPU  BBIMOJHEHUH Y4YEOHBIX IPOEKTOB M WCCICNOBAHUI pacnpeiesisiTh OO0S3aHHOCTH B TPYIIE B
COOTBETCTBHM C IIOCTaBJICHHBIMHM 33/1a4aMU,CIIEIUTh 32 BBINOJHEHUEM IUIaHA JEWCTBUM, aJ€KBATHO
OLIEHUBAaTh COOCTBEHHBI BKJIag B JACITCNBHOCTh TPYIIBI, BBICTPAaWBAaTh KOMMYHUKATHBHOE
B3aMMO/JICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoHny oOyueHus B 8 kJjiacce mpenMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh
cOpMHUPOBAHHOCTh y 00YJAIOIIUXCS YMEHUMN:

Hcnonb3oBaT MOHATUSA:MAacCa U pa3Mepbl MOJIEKYJL,TENJIOBOEIBM)KEHHE aTOMOB U MOJIEKYJL,arperaTHble
COCTOSIHMSI BEIECTBa,KpUCTA/NINYeCKHe U amMopdHbIe Tena, HACHIIICHHBII M HEHACHIIIEHHBIH map,
BJIAXXHOCTh ~ BO3/lyXa, TEMIIEpaTypa, BHYTPEHHss OHEPrus,TEINIOBOM  JIBUTaTElb,3JIEMEHTAPHbII
ANEKTPUUYECKUN 3apsal,NIEKTPUUECKOE MOJIE,[IPOBOJHUKA U JUANEKTPUKHU,IOCTOSHHBIA 3JIEKTPUUYECKHUI
TOK,MarHUTHOE I10JIE; Pa3jIMyaTh SIBJCHUS (TEIUIOBOE pacCLIMpPEHUE U CKaTue, Teronepenada, TEMJI0BOe
PaBHOBECHE,CMAUYMBAHUE,  KaWUISIPHBIC SIBJICHUS, WCIIAPEHUE,  KOHJICHCAIMS,

IJIaBJIEHUE, KpUCTAIN3alusl (OTBEpJEBaHUE),KUIIEHUE,  TeIulonepenaya
(TEerIonpPOBOAHOCTh, KOHB KIS, M3TyUCHNE),)JICKTPU3AIMs  TEJ,B3aUMOJICHCTBUE  3apsiIOB,JEeHCTBHS
AIEKTPUYECKOr0 TOKA,KOPOTKOE 3aMbIKAHWE,B3aMMO/IEICTBUE MATHUTOB,JEMCTBUE MAarHUTHOIO MOJS Ha
MIPOBOJTHUK C TOKOM, JICKTPOMAarHuTHAasI MHIYKIKSA) IO  OMUCAHUIO UX XapaKTEPHBIX CBOWCTB
HAOCHOBE OITBITOB, JEMOHCTPUPYIOIIHX JaHHOE (U3NUECKOE SIBICHUCE;

pacmo3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHX SBICHUM B OKPYXAKOIIEM MHUpE, B TOM YHUCIE
(¢u3nueckue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATHKCHHE W KANWJUIIPHBIC SIBIICHUS B TPUPOJE,
KpHUCTaJUIBI B Iipupoje, uznydenne ConHia, 3aMep3aHue BoJoEMOB, MOpCKHe OpH3bl, 00pa3oBaHKE POCHI,
TyMmMaHa, WHEs, CHEera, JJICKTpUYECKHE SBIICHHUS B aTMocdepe, IIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOe moJie 3eMid, Jpei¢ MOII0COB, POJIb MAarHUTHOTO MOJSA JJIS JKU3HM Ha 3emiie, MOJIApHOE
CHUSIHHME, TIPH 3TOM IEPEeBOAUTH MPAKTUUYECKYIO 3a7auy B y4eOHYIO, BBIJENSTh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKK) GU3HUECKUX SIBIICHHIA;

OIIMCBIBATh M3Y4YEHHBbIE CBOMCTBAa Tel U (U3MYECKUE SIBJICHUS, HUCIONb3Yys (U3NYECKHE BEIMUUHBI
(TeMmeparypa, BHyTPEHHSS1 SHEPIHs, KOJMYECTBO TEIJIOTHI, yAEIbHAsl TEIJIOEMKOCTh BELIECTBA, Y 1E€IbHAS
TEeIJIoTa IMJIABJIEHUs, YAeNIbHas TeEIUIoTa HapooOpa3oBaHMs, yJeibHas TEIUIOTa CrOpaHUs TOIIMBA,
KO3(QUIMEHT IMO0JIE3HOI0 JEeWCTBUSA TEIUIOBOM MAalIMHBI, OTHOCUTENbHas BIAXKHOCTb BO31yXa,
EKTPAYECKUHN  3apsijl,CHIIATOKA, WIEKTPUYECKOE HaIpsSHKEHUE,COIPOTUBICHNUE IPOBOJHMKA, YIEIbHOE
COIPOTUBJICHHE BELIECTBA, pabdOTa M MOIIHOCTb 3JIEKTPUYECKOI'O0 TOKA), NMPU OMMCAHUM HPaBHIbHO
TpPakTOBaTh (PU3MUECKUH CMBICH MCHOJb3YEMbIX BEIUYMH, OOO3HAUEHUS M EIUHUIBI (PU3HYECKUX
BEJIMYUH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3UYECKYIO BEIMUUHY C JPYTMMHU BEIUYUHAMU,
CTPOUTH I'paKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUMH;

XapaKTCpHU30BaTh CBOMCTBA TCII, (1)I/ISI/I'~IGCKI/IG SABJICHUSA W MPOLECChI, UCIOJIb3Yysd OCHOBHBIC ITOJIOXCHUA
MOHGKyanpHO-KHHeTI/I‘IeCKOﬁ TEOpHUUn CTpOCHHUA BCUICCTBA, MPUHIOUAIT CYIEPIIO3nIINN oJie
(HaKaueCcTBEHHOM YpOBHE), 3aKOH COXpaHEHHs 3apsana, 3akoH Oma ans ydacTka IenH, 3akoH JIKoyisi—



Jlenua, 3aKOH COXpaHEeHUs
SHEPIrUH,IPUITOM/1aBAThCIOBECHYI0 POPMYIMPOBKY3aKOHAN3AMUChIBATHEr OMAaTEMAaTUYECKOE BbIPAXKEHNUE;

OOBSICHATh (PU3MYECKHE TMPOIECChl M CBOWCTBA TE€JI, B TOM 4YMCIE€ U B KOHTEKCTE CHTyalui
IIPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa: BbIABIATH IPUYMHHO-  CIEACTBEHHBIECBS3H, CTPOUTH
00bsicHeHHEen31—2 JOru4yeckux IaroBc Omopol Ha 1—2 H3ydyeHHBIX CBOMCTBa (DU3MUYECKUX SIBICHUH,
(bHU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€rHble 3a7auM B 2—3 AeWCTBUS, UCHOJIB3YS 3aKOHBI U ()OPMYIIbI, CBA3BIBAIOIINE (PU3NUECKIE
BEJIMYMHBI:HA OCHOBE aHAJIM3a YCJIOBHS 3aJayd 3alMChIBaTh KPATKOE YCJIOBUE, BBIABIATH HEJOCTATOK
JTAHHBIX JJIS1 PELICHUS 339, BEIOUPATh 3aKOHBI U (hOPMYJIBL, HEOOXOIUMBIE ISl €€ PeIIeHuUs,IPOBOANTH
pacuéTel U CPaBHUBAThH [TOJIyUEHHOE 3HAU€HUE (PU3NYECKON BETMYNHBI C U3BECTHBIMU JaHHBIMU;

pacimo3HaBaThb HpO6HCMBI, KOTOPBIC MOXXHO pPCHIUTL IIpU IIOMOIIU (bI/IBI/I‘IeCKI/IX MCTOJ0B, HCIIOJIb3Yys
OIMMCaHnue€ UCCICAOBAHUSA, BBIACIIATE NPOBEPACMOC MPECAINIOJIOKCHUEC, OICHUBATE IMPABUJIBHOCTL MMOPAAKA
MPOBECACHUSA UCCIICAOBAHUA, NCIIATh BBIBOAGI,

IIPOBOJUTH OIBITHI IO HAOMIOJCHNIO (GU3NYECKUX SBJICHUN MM GU3UUECKUX CBOMCTB Tell (KalMWUIIpPHbIE
SIBJICHUSI, 3aBUCHMOCTb JaBJIEHUS BO3/lyXa OT €ro o0béma, TemrepaTypbl, CKOPOCTHU IIpoLiecca OCThIBAHUS
u HarpeBaHus npu U3JIy4EHUN OT 1BeTa
U3ITydaroiel(Ioraomar el )IoBepXHOCTH,CKOPOCTBUCIIAPEHUABOABl  OT TEMIIEpaTypbl KHUAKOCTH U
momaau €€ IOBEPXHOCTH, OJJEKTPU3alMs Tel MW B3aUMOACHCTBHE JJIEKTPUYECKUX 3apsAlOB,
B3aMMOJICHCTBHE IOCTOSHHBIX MAarHWTOB, BU3yaJM3allds MAarHUTHBIX IIOJE€H IOCTOSHHBIX MarHUTOB,
JNEHUCTBUS MAarHUTHONO TMOJs Ha NPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA
AJIEKTPOJIBUraTeNIl IMOCTOSHHOIO TOKa): (OpMYJIMpOBAaTh IPOBEPSEMBIE MPEANONOKEHHs, cOOUpaTh
YCTaHOBKY M3 IPEUI0KEHHOT0 000y 10BaHUS,0MHUCHIBATHX010NBITal(HOPMYINPOBATH BBIBOIBI;

BBINOJHATh MPSAMbIE HM3MEPEHUS TEeMIepaTypbl, OTHOCHTEIBHOM BJIAXKHOCTH BO3/yXa, CHJIBI TOKAa,
HaIpsHKEHHS C UCMOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JTATUYMKOB (M3MUYECKUX BEJIMYHMH, CPABHUBATH
pe3yIbTaThl U3MEPEHUH C YIETOM 3aIaHHON a0COIFOTHON MOTPEITHOCTH;

MNpOBOAHUTL HCCICAOBAHUEC 3aBUCUMOCTH OJIHOM (bHSI/I‘IGCKOﬁ BCIIMYHUHBI OT I[pyl"Oﬁ C HUCIIOJB30BAaHH EM
MIpsAMBIX HSMGPGHHﬁ(SaBHCHMOCTB COIIPOTHUBJICHUSA IIPOBOJHHUKA OT €ro AJIMHBLIIIOMAANW ITOIICPEYHOI'O
CCUCHHAU YACIIBHOI'O COIIPOTHUBIICHUA BCUICCTBA IPOBOAHMKA, CHUJIbI TOKA, UAYIICTO 4€PE3 IIPOBOAHHK, OT
HaIllpsKCHUA Ha IMPOBOAHHUKE, HMCCICAOBAHHC IIOCICAOBATCIBHOIO MW IIapallICJIbHOI'O COGI[I/IHGHI/Iﬁ
HpOBO)IHI/IKOB)Z IJIAaHUPOBATDH I/ICCJIGI[OBaHI/Ie,CO6I/IpaTI> YCTAaHOBKY UB bIIIOJIHATbD U3MCPCHUA,CIICAYS

NpCaAJIOKCHHOMY IIJIaHY, q)HKCHpOBaTB PE3YyJIbTAaThI HOqueHHOﬁ 3aBUCMMOCTH B BHJIAC Ta6J'II/II_I u
Fpa(i)I/IKOB, JACJIaTh BBIBOJLI 11O PE3YyJIbTaTaM UCCIICAOBAHUS;

MPOBOAUTH KOCBEHHBIE H3MepeHUs (u3MUeckux BenuuuH(yAenbHas TENJIOEMKOCTh BEIIECTBA,
CONPOTUBJICHHE IMPOBOJHMKA, paboTa MU MOIIHOCTH 3JEKTPHUECKOro TOKA): IJIAHHPOBATh WM3MEpPEHUS,
coOMpaTh IKCIEPUMEHTAIBLHYIO YCTAHOBKY, CIEAys MPEATIOKEHHOW MHCTPYKIUHU, U BBIYUCIISTH 3HaYCHUE
BEJIMYMHBL,

co0JIr01aTh TIpaBHIIa TEXHUKU 0€30MacHOCTH PH padoTe ¢ T1abopaToOpHBIM 000pyIOBAHHEM;

XapaKTepH30BaTh IPUHIUIIBI ACHCTBHUS U3Y4CHHBIX TPUOOPOB M TEXHUUYECKUX YCTPOICTB C OMOPOM Ha UX
onucaHus (B TOM 4YHCJE: CHCTEMa OTOIUIEHHS JOMOB, TMI'PDOMETp, MapoBas TypOHMHA, aMIIEpMET,
BOJIbTMETP, CYETYMK DJIEKTPUUECKOH DHEPruH, 3JIEKTPOOCBETHTEIbHBIE INPHOOPHI, HarpeBaTeIbHbIC



AJIEKTPONIPUOOPHI  (IPUMEPBI), AJIEKTPUUYECKHE IPEIOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTrATEINb
IIOCTOSTHHOT'O TOKA), UCIOJIb3Ys 3HAHUS O CBOICTBaX (M3MYECKUX SIBJCHUM U HEOOXOqUMbIe (U3U YECKHE
3aKOHOMEPHOCTH;

pacrio3HaBaTh HPOCTbIE TEXHUYECKHE YCTPOMCTBA W HM3MEpHUTENIbHBIE MPHOOPH MO CXeMaM U
CXEMaTHUYHbIM  PUCYHKaM(’KUIKOCTHBIH  TEPMOMETP,TEPMOC,IICUXPOMETP, TUTPOMETP, JIBUraTelb
BHYTPEHHETO CrOpaHMs, OJJIEKTPOCKOI, pEOCTaT), COCTaBJIATb CXEMbl JJIEKTPUUYECKUX LEeNned cC
IIOCJIEIOBATENbHBIM M TapauIeIbHBIM COEAMHEHUEM DJJIEMEHTOB, pPa3jinyas YCIOBHbIE O00O3HAUEHUS
JJIEMEHTOB DJIEKTPUYECKUX LIEIeH;

MPUBOJAUTh TpUMEphl (HAXOAUTh HWHQPOPMAIHMIO O TMPUMEpPax) NPAKTHUYECKOTO HCIOIb30BAHUS
(GU3NYECKNX 3HAHWH B TOBCETHEBHOW KHM3HU JUisi oOecriedeHus Oe30MacHOCTH TpU OOpaIIeHHH C
npubopamMy U TEXHUUYECKUMH YCTPOUCTBAMH,COXPAHEHUS 3/I0POBbSI U COOJIIOJIEHUS HOPM IKOJIOTHYECKOT O
MOBEJICHUS B OKPYKAIOUIEH Cpee;

OCYILECTBJIATh MOUCK MHpOpManuu (U3NYECKOro cojepkaHus B HTepHeTe, HA OCHOBE HMMEIOLIUXCS
3HaHUW U NMyTEM CpaBHEHMS JONOJHUTEIbHBIX HCTOUHUKOB BBIAEIATh MH(OPMALMIO, KOTOpas SABJIAETCS
IIPOTUBOPEUUBOM MM MOXKET OBITH HEIOCTOBEPHOI;

WCIIOJIb30BaTh TPH BBIMOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JHUTEpPaTypy (U3MUECKOro
COZIEpKaHMs, CIIPAaBOYHBIE MAaTepUalbl, pecypcsl ceT VHTepHeT, BiaseTs NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, peodpa3oBaHus MHPOPMALIMU U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE NHCbMEHHbIE M KpaTKHE YCTHbIE COOOLIeHHus, 0000mas HHPOpMaLUIO U3
HECKOJIbKMX MCTOYHUKOB (PM3UYECKOI0 COJEPKAHMSI, B TOM YHCIIE€ MMYOJIUYHO IMPEICTaBISITh PE3yJIbTaThl
MIPOEKTHOW WJIM MCCIIEAOBATEIbCKOM JEATENbHOCTH, MPU 3TOM T'PaMOTHO HCIOJIb30BaTh H3Y4UCHHBIN
MOHATUHHBINA annapat Kypca (pU3MKH, CONPOBOXKIaTh BHICTYIJIEHUE MPE3EHTalUell;

MPU  BBIOJTHCHUH YYEOHBIX TIPOCKTOB M HCCIENOBAHUN (PU3NYECKUX TPOIECCOB paCIPENCIATh
00s13aHHOCTH B T'PYIIIIE B COOTBETCTBUU C IMOCTABJICHHBIMHU 3aJa4aMH, CJICIUTh 32 BHIMTOJHCHHUEM TIJIaHa
JEHCTBUN U KOPPEKTHPOBATH €r0, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJIAJ B JICATEILHOCTH T'PYIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, TIPOSBIISISI TOTOBHOCTh pa3periaTh KOHGIMKTHI.

K kxoHny oOydeHus B 9 kJjiacce IMpeIMeTHbIE pe3yjibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaThb
cOpMHUPOBAHHOCTH y 00YJAIOIIUXCS YMEHUMN:

WCIOJIb30BaTh IOHATUA: CHCTEMA OTCYETa, MaTEpUaJIbHAsT TOYKAa, TPACKTOPHUs, OTHOCHUTEIbHOCTb
MEXaHUYECKOr O JBYDKEHUS, nedopmanus (ympyras, IJIacTUYECKas),
TPEHUE,[ICHTPOCTPEMHUTENIHLHOEY CKOPEHH E,HEBECOMOCTRUTIIEPETPY3KH, LIEHTPTSHKECTH, a0COMIOTHO TBEPIOE
TEJNO, LHEHTp TAXKECTU TBEPAOTO Tena, paBHOBecHUE, MEXaHUYECKHUe
KOJICOaHUSMBOJIHBL,3BYK,HHPPA3BYKH YIbTPa3BYK,dJIEKTPOMAr HUTHBIEBOHBI, IIIKAJIA
AIIEKTPOMATHUTHBIXBOIIH,CBET,0IM30PYKOCTEUIAIbH030PKOCTh,CIIEKTPBIMCITYCKAHUSI W TOTJIOIIEHUS,
anb(da-, 6era- ¥ raMMa-U3ITydeHUS, U30TOMBI, SAEPHAs YHEPreTHKA;

pasznuyaTh SIBJIeHUs (PaBHOMEPHOE W HEPABHOMEpPHOE MPSIMOJIMHEHHOE IBH)KEHHE, PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JBUKEHHE, CBOOOJHOE TaJeHUE TeJ, PAaBHOMEPHOE IBMIKEHHE 10 OKPYXKHOCTH,
B3aMMOJICHICTBHE TEJl, pEaKTUBHOE JABUXKEHUE, KoeOaTeabHOE JBUKEHUE (3aTyXatolle U BhIHYK/EHHbIE
KoseOaHus), pe30HaHCc, BOJIHOBOE JBUKEHU €,0TPAKCHHE 3BYyKa,psIMOJIMHEHHOE



pacnpoCTpaHEHUE,0TPAKEHUE U IMPEJIOMIICHUE CBETA,II0JHOE BHYTPEHHEE OTPAKEHUE CBETA,Pa3sIOKEHUE
0ermoro cBera B CHEKTP U CIOKEHUE CHEKTPaJbHBIX IIBETOB, AHUCIEPCHUS CBETa, €CTECTBEHHAs
PaaNOaKTUBHOCTh, BO3HUKHOBEHUEIMHEHYATOrOCIIEKTPAN3IYyUCHUS) IMOONMUCAHUI0O HX XapaKTEePHBIX
CBOWCTB ¥ Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh MpPOSBICHHE H3YYEHHBIX (PU3UYECKUX SIBJICHUH B OKpY)KalolleM MHpe (B TOM YHCIE
¢u3nueckue SBICHUS B NPUPOJE: TNPHIMBBI M OTJIMBBI, JABIKEHHME IaHeT COJHEYHOH CHCTEMBI,
pPEaKTHUBHOE JABW)KEHHME JKUBBIX OpPraHMU3MOB, BOCIPHUSTHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSACEHHUE,
celiCMMUYeCKUe BOJIHBI, IIYHAMH, 9XO, I[BETa TeJ, ONTHUYECKHUE SIBJICHUS B INPUpPOJE, OHOJIOrHYecKoe
JeHCTBHE BUJUMOTO, YIbTPa(HUOIETOBOTO M PEHTI€HOBCKOI'0 U3ITy4eHNH, €CTECTBEHHBIH PaIi0aKTUBHBIN
(oH,KOCMUYECKHE JTyYH,paJHOaKTHUBHOE W3Iy4YeHHE MPUPOIHBIX MHHEPAJIOB,JCHCTBUE PATHOAKTUBHBIX
U3Iy4EHUI Ha OpraHu3M 4eJIOBEKa), PU 3TOM IEPEBOANTh NMPAKTUUECKYIO 3aa4y B Y4eOHYI0, BbIIEISATH
CYLIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3NUECKUX SIBICHUI;

OIMCHIBaTh M3y4YEHHBIE CBOMCTBA T€l M (PU3UUECKUE SBJICHMS, HCHOJB3YsA (PU3MUECKHE BEJINYMHBI
(cpenHsst 1 MTHOBEHHasi CKOPOCTh Tejla IpM HEPaBHOMEPHOM JIBJKEHUHU, YCKOPEHHUE, NepeMEIleHHeE,
IIyTh, YTJI0Basi CKOPOCTh, CHJIa TPEHMSI, CUJIa YIPYT'OCTH, CHJIA TSHDKECTH, YCKOPEHHE CBOOOHOTO MaJIeHH s,
BEC TeJa, UMIYJIbC T€Ja, UMITYJIbC CUJIbI, MEXaHUYECKass padoTa U MOIIHOCTh, IOTEHI[MAIbHAS SHEPrus
Tesa, MOAHATOIO HaJl IOBEPXHOCTBIO 3€MIIM, IOTEHIUAIbHAS SHEPrUus CKATOW NPYKUHBI, KHHETHYECKas
SHEPrus,l0IHas MEXaHUYecKasi SHEprus, Mepuoja 1 4acToTa KojeOaHuM, JUIMHA BOJIHBI, FPOMKOCTb 3BYyKa
U BbBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb IPEIOMJICHUS Cpelbl), MPH ONUCAHUU IPABUIBHO
TpPakTOBaTh (PU3MUECKUH CMBICH MCHOJb3YEMbIX BEIUYMH, OOO3HAUEHUS M EIUHUIBI (PU3NYECKUX
BEJIMYUH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (DPU3UYECKYIO BEIMUUHY C JPYTMMHU BEIUYUHAMU,
CTPOUTH Ipah)MKU U3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (u3MuecKue SBIEHUS M MPOLECChl, HCIOJb3Ysl 3aKOH COXpPaHEHUs
SHEpPruM, 3aKOH BCEMHPHOIO TSTOTEHUS, MPUHIUIN CYNEPIO3ULUU CHJI, HNPUHLIUI OTHOCUTEIbHOCTH
I'anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHsI MMITYJIbCa, 3aKOHBI OTPa)KEHHUS M HPEJIOMIICHHUS CBETa,
3aKOHBl COXpPAaHEHHUS 3apsAJOBOIO M MacCOBOI'O UHCEN MPH SAEPHBIX pEaKLUSAX, NP ITOM JaBaTh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMUCBHIBATH €r0 MAaTEMAaTHUECKOE BBIPAKEHUE;

OOBSICHATh (PU3MUECKHE TMPOLECCHl M CBOWCTBA TE€JI, B TOM UYHCIE M B KOHTEKCTE CUTYyalMH
[IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABIATH IPUYHHHO-  CJIEACTBEHHBIECBS3H, CTPOMUTH
00BSICHEHHEN32—3 JIOrMYECKUX IIAaroBC OMOpOW Ha 2—3 HM3y4YEHHBIX CBOMCTBAa (DU3MUECKUX SIBICHUH,
(U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemaTe pacuérHble 3afaud (OMMpAIOIIMECs] Ha CUCTeMy M3 2—3 ypaBHEHMil), MCHOJIb3Ys 3aKOHBI U
(GopMyIbl, cBs3bIBalOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBMS 3a/ayd 3alllChIBAaTh
KpaTKO€ YCJIOBHE, BBISBIIATh HEIOCTAIOIINE MJIM M30BITOYHBIE JJTaHHBIE, BHIOMPATh 3aKOHBI U (OPMYIIbI,
HE00XO1MBbIE JUIS pelLIeHus,
IIPOBOAUTHPACY ETHIMOLIEHUBATH PEATUCTUYHOCTBII0TyY EHHOT 03HAYEHUA(PU3NYECKON BEINYUHBL;

pacCino3HaBaTh HpO6J’ICMBI, KOTOPBIC MOXHO PCHIMTHL IIPpU ITOMOIIHU (1)I/ISI/I‘~ICCKI/IX METOAO0B, HCIIOJb3YA
OIMMCaHUE€ UCCICAOBAHUSA, BBIACIIATE NPOBECPACMOC MPEAINIOIOKECHUE, OUCHUBATL IMTPABHUJIbHOCTh ITOPAAKa
MPOBECACHUS UCCICAOBAHUA, JCIaTh BBIBOAbI, HHTCPIIPECTUPOBATHL PE3YJIbTAThI H&6J’IIO)I€HI/If/i " OIIBITOB,

MIPOBO/IUTH OMBITHI MO HAOMIOJEHUIO (U3UYECKUX SIBICHUNH WM (PU3MUYECKUX CBOMCTB Tel (M3yueHue
BTOpOTo 3akoHa HpI0TOHA, 3aKOHA COXpaHEHHUS SHEPruu, 3aBUCUMOCTh MepHoia KojlebaHui Npy>KUHHOT O
MasTHUKa OT MaccChl rpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT aMIUIUTY Il MaJbIX KoJeOaHUH,



NPSAMOJIMHEHHOE PACHpPOCTPAHEHUE CBETA, Pa3lIoKEHHe Oenoro cBeTa B CIHEKTpP, M3YyYEHHE CBOWCTB
M300paKEHUST B TIJIOCKOM 3€pKajie M CBOWMCTB HW300paKeHUS TpeAMeTa B coOuparoliei JIuH3e,
HAOJIIOJICHUE CIUIONIHBIXY JINHEHYATHIXCIIEKTPOB M3JIYYCHHS): CAMOCTOSTEIHHO COOMpATh YCTAHOBKY W3
M30bITOYHOrO Habopa 00OpYIOBaHUs, OIKCHIBATH XOJ ONbITA M €ro Ppe3yJbTaThl, (OPMYJIUPOBATH
BBIBOJIBI,

MIPOBOJIUTH MPU HEOOXOTUMOCTH CEPHUI0 MPSAMBIX U3MEPEHHM, ONpeeNsis CpeaHee 3HaUYCHIE U3MepsieMon
BeMYUHBI ((DOKYCHOE pacCTOsiHHE cOOMparolieil JTUH3bI), 00OCHOBHIBATH BBIOOpP Crocoba M3MepeHus
(M3MepuTeNBbHOT O PUOOpa);

MPOBOANUTh HCCIIEOBAaHUE 3aBUCUMOCTEH (U3UYECKMX BEIMYMH C MCIOJIb30BAHUEM HPSIMBIX
U3MEpPEHNH(3aBUCUMOCTb ITYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JBHKEHUU 0€3 HayaJbHOM CKOPOCTH,
nepuoa KosebaHui MaTEeMaTH4ECKOro MasTHHKA oT JUIAHBI
HUTH,3aBUCUMOCTHYIJIA0TPAK CHUACBETA0 Ty IaNaJCHUANYTJIAIIPETOMIICHUS OT  yrja  HaJeHHs):
IUIAaHUPOBATh HMCCIIEOBAHME, CaMOCTOSITEJIbBHO COOMpaTh YCTAaHOBKY, (UKCHPOBATh pPE3YJIbTaThl
MIOJyYeHHOW 3aBUCUMOCTH (M3WYECKUX BEJIMUYMH B BHUJE TaOmul U rpadukoB, AEJNaTh BBIBOABI IO
pe3yabTaTam MCCIIEOBAaHMUS;

IIPOBO/INTh KOCBEHHBIE M3MEpPEHUS (PU3MUECKUX BEJIMYHMH (CPEAHssI CKOPOCTh M YCKOPEHHE Telsla IpH
PaBHOYCKOPEHHOM JBH)KEHUU, YCKOPEHHE CBOOOJHOrO MajieHUs, *KECTKOCTb MPYKHUHbBI, KOIPPUIUEHT
TPEHUS CKOJBXKEHHSA, MEXaHuueckass pabora M  MOIIHOCTb,4acTOTa M MepuoJ  KosneGaHui
MaTEeMaTUYECKOro M IPYKMHHOI'O MAasTHUKOB, ONTHYECKas Cuja COOMpAroIied JMH3bI,paJl0aKTUBHBIN
(oH):IaHUpPOBaTh HU3MEPEHHUs, COOUpPATh SKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBINOJHATH HU3MEPEHUS,
clieysl NMPEeAIOKEHHONM MHCTPYKUMH, BBIYMCIATh 3HAUEHUE BEIMYUHBI U AHAJIU3UPOBATH IOTY4YEHHBIE
pe3yabTaThl ¢ YUETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHMUI;

co0JIr01aTh IpaBUJIa TEXHUKU 0€30MacHOCTH pH padboTe ¢ 1abopaTOPHBIM 000pYTOBAHHEM;

pa3in4yaTb OCHOBHBLIC IPU3HAKU HU3YUCHHBIX q)HSI/I‘IGCKI/IX MO)IGJ'IGIZI MaTcpHrajibHas TOYKa, a0COJIIOTHO
TBép)IOG TEJI0, TOUYCYHBIA MCTOYHUK CBCTa, JIy4, TOHKAasA JIMH34d, IJIAHCTapHad MOJCJIb aTOMa, HYKJIOHHAA
MO/JICJIb aTOMHOT'O Aapa,

XapaKTepHU30BaTh MPUHIUIIBI 1eHCTBUS U3YYEHHBIX IPUOOPOB U TEXHHUUECKHUX YCTPOUCTB C OMOPO Ha UX
onucaHus (B TOM 4YHCIIE: CIUIOMETP, JATYUKU MOJOKEHHS, PACCTOSIHUS U YCKOPEHUS, paKeTa, 3XOJIOT,
OYKH, MEPUCKOIL, doroanmnapar, ONITUYECKUE
CBETOBOJIBI,CIIEKTPOCKOI,T03UMETp,KaMepaBuabpcona),cronbp3ysi3HaHUS O CBOMCTBaX  (PU3UUECKHX
SBIICHUH 1 HeoOXouMble (PU3UYECKHEe 3aKOHOMEPHOCTH;

HCIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKHU HU3YUYEHHBIX TEXHUUYECKHX YCTPONCTB, M3MEPUTEIbHBIX
npuOOPOB M TEXHOJOTMYECKUX IPOIECCOB IMPHU PEIICHUH Y4EeOHO-MPAKTHUUECKUX 3a/a4,0lMTHYECKHE
CXEMBI JJIs TOCTPOSHHS H300PasKeHUH B TUIOCKOM 3€pKaJie U coOMparomiei JInH3e;

MPUBOAUTh TPUMEPbl (HAXOAUTh HMHOOPMAIIMIO O MpUMEpax) MPAKTUYECKOro HCIOJIb30BaHUS
(U3MYEeCKMX 3HAHWUW B IOBCEIHEBHOW JKM3HHU JUIA OOCECHCUCHHMS OC30MacHOCTH IPU OOpaIleHUU C
MpUOOpaMu U TEXHUYECKHUMH yCTPOHCTBAMHM, COXPAHEHHUS 30POBbS M COOJIIOICHUS HOPMIKOJIOTHYECKOT'O
MOBEJICHUS B OKPYXKAIOLIEH Cpee;



OCYLIECTBIATh TMOUCK uWH(MOpManuu Quandeckoro conuepkanuss B HHTepHETe, CaMOCTOSTEIBHO
dbopMynHpys TOMCKOBBIA 3alpoC, HAXOAWTh MYTH ONPEAEICHUS JIOCTOBEPHOCTH IMOIYYECHHOU
nH(pOpMaIUK HA OCHOBE UMEIOIIUXCS 3HAHUH U IOMOJIHUTEIIbHBIX HCTOYHUKOB;

UCIOJb30BaTh IPU BBINOJIHEHUH Y4eOHBIX 3aJaHUIl Hay4YHO-NOMYJSPHYIO JHUTEpPaTypy (GHU3UYEcKOro
COZIep>KaHMs, CIIPABOYHBIE MaTepUabl, pecypcsl ceth VIHTepHET, BiageTh NpuéMaMu KOHCIIEKTHPOBAHUS
TEKCTa, Mpeodpa3oBaHus HH(OPMALIUY U3 OHOIN 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE NMHUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE MH(OPMALMU W3 HECKOJIBKUX
HMCTOYHHUKOB ¢duzngeckoro collep KaHus, myOIMYHO
IIPEICTaBIAThPE3YIbTaThIIPOEK THONNIMHCCIIE10BATEbCKON eI TEIbHOCTH, [IPU3TOM IrpaMOTHO
UCIIONIb30BaTh HM3YYCHHBIH TOHATUHHBIA amnmapar H3y4aeMoro paszena (HU3UKH U COIPOBOXKAATH
BBICTYIIJICHU € TIPe3eHTalnel ¢ yuéTOM 0COOCHHOCTE! ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KosnuecTBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTnueckue
n/n NMporpaMMmel Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3gen 1. @®usuka 1 e€ posb B IO3HAHUHM OKPY’KAIOIIEro MUpa
11 DUBHKA - HAVKE O e 5 bu6moreka [JOK
: W3MWKa - H pu
vE prpos https://m.edso0.ru/7f416194
bu6moreka IIOK
1.2 o 2 1
VSHFICCITHE BETTIHHbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHA i METOJI MIO3HA 2 1 Bubmorexa LIOK
: TECTBEHHOHAYYHBII METO TO3HAHUS
Y A https://m.edso0.ru/7f416194
Wroro mo paznemny 6
Pa3nen 2. [lepBoHaya/ibHbIE CBeICHUS O CTPOCHUH BelIeCTBA
2.1 CrtpoeHue BemecTsa 1 bubmioreia LIOK
' P B https://m.edso0.ru/7f416194
99 JBY>KeHUE U B3aMMOIEHCTBUE YACTHI] 5 1 bu6mmoreka [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHbI€ COCTOSHUS BEIIIECTBA 2 bubmioreia LIOK
' P B https://m.edso0.ru/7f416194
Uroro mo pazneny 5
Paznen 3. JIBu:keHue U B3aMMoOAeiicTBHE Tel
bu6 OK
3.1 MexaHnu4ueckoe ABHKEHUE 3 nommorexa L

https://m.edsoo0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

3.2 HMueprnsa, macca, IIIOTHOCTD 4 1 bubmorexa HOK
' P, ’ https://m.edsoo.ru/7f416194
bu6moreka [JOK
. .B 14 2
33 Cuma. Bugst cnn https://m.edso00.ru/7f416194
Hroro no pasaeny 21
Pasnen 4. JlaBjienue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBienus TBEpALIMU 3 but6mmoreka [JOK
' TeJIAMH, )KUIKOCTSIMHU U ra3aMu https://m.edso0.ru/7f416194
4.2 JlaBJieHHE KUIKOCTH 5 bubmiorexa LIOK
' A https://m.edsoo0.ru/7f416194
bu6moreka IIOK
4, A
3 TMOChEpHOE NaBACHHE 0 https://m.edso00.ru/7f416194
44 JleficTBUE )XKMAKOCTH U ra3a Ha MOTpyxKEHHOE 7 3 bubmoteka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nen 5. Pabora 1 MOIIHOCTB. JHEprus
but6mmoreka [JOK
Nl P 1
> 360Ta H MOWHOCTS 3 https://m.edso00.ru/7f416194
bu6moreka [IOK
2 I1 1
> POCTHIC MEXAHHIMBL > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1
CXAHITTICCRA SHEPTHA https://m.edso0.ru/7f416194
Uroro no pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uudpoBbie
Ne i/ P KonrTpoabubie | IlpakTuyeckue (mupp )
NMPorpamMmabl Bcero oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. TensioBble siBJIeHUS
11 C R . 7 bu6moreka I[IOK
' TPOCHIE I CBOHCTEA BEMECTE https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 T 21 1 5
CIVTOBBIC TIPORECCH https://m.edsoo.ru/7f4181ce
Hroro no pazueiy 28
Pa3znes 2. DiekTpuueckre 4 MarHUTHbIE SIBJICHUS
21 DJIEKTpUYECKUE 3apsAIbl. 3apsHDKEHHBIE Tea 7 1 bubmmorexa [{OK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bub6mmoreka [JOK
OCTOTHHBII SCKIPITCCIHIL TOK https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.3 M 6 1 15
ATHITHRIC ABICHIE https://m.edsoo.ru/7f4181ce
24 SeKThOMA . 4 bu6moreka [JOK
: JICKTPOMAarHUTHAS WHITYKIIHS
P AV https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

KosnuecrBo yacos JIEKTPOHHBIE
HaumenoBanue pa3aejoB M TEM nudposbIe
Ne i/ P KonrTpoabubie | IlpakTuyeckue (mupp )
NMPorpamMmabl Bcero oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. Mexanundeckue siBJI€HUS
11 MexaHu4decKoe JBUKECHHE U CIIOCOOBI €ro 10 1 bu6moreka I[IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B 7 20 1 3
SAMMOACHCTBIC T https://m.edsoo.ru/7f41a4a6
bu6moreka IIOK
1.3 3 10 3
AKOHDBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexanndeckne KoJ1e0aHHUSA H BOJHBI
bub6mmoreka [JOK
2.1 M 0 7 3
CXAHIHACCKHE KOTCOARHA https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITACCKHC BOTHBL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nes 3. DiieKTpOMarHuTHOE 1MOJI€ M JJIEKTPOMATHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE NOJIE U 6 5 bubmorexa [IOK
' SIIEKTPOMATrHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbBIC ABJIEHUSA
4.1 3aKOHBI pacIpoOCTpaHEHUs CBETa 6 2 bu6morexa [IOK



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

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

49 P 5 5 3 bubmmoreka [IOK
' VHHSBLIL OTITHHECIHE HPHOOPET https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
4.3 Pasnosxenue 6enoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro mo pazneny 15
Paznen 5. KpantoBble siBJeHMsI
5.1 HcnyckaHnue v OTJIONICHHE CBETa aTOMOM 4 1 Bubmmorexa LIOK
' y B https://m.edsoo.ru/7f41a4aé
5.2 CtpoeHne aTOMHOT 0 spa 6 1 bubmmorexa LOK
' P AP https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 A 7 1
AICPHPIC Peaitititi https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nen 6. IlopropuTe1bHO-000011AI0IIUH MOYJ/Ib
6.1 [ToBTOpeHuEe U 00001ICHHE COEPIKAHUS 9 ) bu6moteka [IOK
' Kypca ¢usuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTposbHbie

Bcero
padoThI

IMpakTnyeckue
padoThI

Jlara
U3yYCHUS

DJieKTPpOHHbIEe HU(pPoOBbIE
oOpa3oBaTe/bHbIE

pecypchl

®u3nka — HayKa 0 IPUPOJIE.
SBneHus TpUPOABI

duznuecKue SIBICHUS

dusnueckre BETUUUHbBI U UX
U3MepeHHne

Ypok-uccnenosanue "M3mepenue
TeMIIepaTyphl PU TOMOIIN
KHUJKOCTHOTO TEPMOMETpPa U
JaTYMKaA TeMIepaTypsl"

Metoabpl HAy4HOTO TO3HAHUSL.
Onucanve GU3NIECKUX SIBJICHHUH C
TIOMOIIBIO MO ENEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenosanue "lIpoBepka
TUIOTE3bI: TaJbHOCTh MOJETA
HIapHKa, MMyLIIEHHOTO
TOPU30HTAIBHO, TEM OOJIBIIE, YEM
0oJbIIIe BRICOTA TTyCKa"

Crpoenue BeniectBa. ONbITHI,
JIOKa3bIBAIOILIM E TUCKPETHOE
CTPOEHUE BELIECTBA

Bbub6morexa IIOK
https://m.edsoo.ru/ff09fe0a

JIBM>KEeHHME YaCcTHUII BEI[eCTBA

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccinenopanue «OnbITHI 1O

9 HaOJIFOJEHUIO TEILJIOBOTO
pacIMpeHus ra3oB»
10 ArperaTHbl€ COCTOSIHUS BEILIECTBA
Oco0eHHOCTH arperaTHbIX
1 cocTostHUM BojibI. O000IIeH e IO bubmmoreka [IOK
paszneny «IlepBoHauanbHbIe https://m.edsoo.ru/ff0a0378
CBEICHUS O CTPOCHHUH BEIIECTBA
MexaHu4ecKoe IBH)KCHHE.
12 PaBHOMEpHOE I/III[-IepaBHOMepHoe Bubmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIKCHUE
13 CxopocTtb. Enunuisl ckopoctu bubmorexa [OK
https://m.edsoo.ru/ff0a079c
14 Pacuer myTtu u BpeMeHU IBUKEHUS Brubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wnepuus. Macca — mepa bu6mmoteka [IOK
UHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
IInotHOCTH BemiecTBa. Pacuer
16 Macchl U 061,61\Ifa TeJa Mo ero brbmmorexa LOK
https://m.edsoo.ru/ff0a0fee
TJIOTHOCTH
JlaGopaTtopHas pabora
17 «Omnpenenenye IIOTHOCTH TBEPOTO
TeJa
18 Penrenune 3amau mo teme bu6moreka [JOK
"InoTHOCTH BeniecTBa" https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepucTUKa
19 B3auMojiericTBus Ten. Cuna

ynpyroctu. 3akoH ['yka



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Jlabopatopnas pabora «3yueHue
3aBUCUMOCTH pPaCTXKCHUSA

20
(medopmaniun) mpy>KUHBI OT
MIPUIIOKEHHON CUIIBD)
21 SIBnenue Tarorenus. Cuia TSDKECTH
C N
| et
M U Tena. tTena. Pemrenn
| " https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuna TsoKecTH
C )
| e e s
P P https://m.edsoo.ru/ff0a1502
[LIAHET
24 Nsmepenune cun. lunamome bubmmorexa LIOK
p ‘ P https://m.edsoo.ru/ff0al8cc
bubmmoreka [IOK
25 B .H
e Tela. HEBecoMocth https://m.edsoo.ru/ff0al778
Croxenne CHI,
26 HEJ:H tBi:HliflzxnoH: HOH IpIMO bubmorexa HOK
P . 8 P ' https://m.edsoo.ru/ff0ala70
PaBHOAeWcTBYIOMIAS CHIT
97 Pentenue 3amad mo teme
"PaBHopelicTBytomas cui"
Cuna tpenus u e€ Buabl. TpeHue B bubmotexa IIOK
28
HOPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopHas pabota «3ydueHue
2 zizncilv;ocmocngm Tpe:m;{e BuGmorexa [JOK
JILYKEHUS OT CHJIBI JaBJICHUS U
A https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPHUKACAIOIINXCS
TIOBEPXHOCTEMN»
30 Pemenue 3amau Ha onpeneneHue



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

PaBHOACHUCTBYIOIIEH CHIIbI

Pemenne 3agay no remam: «Bec

31 Tenay, «I'papuueckoe n300paxeHue bu6mmoreka [IOK
cry, «CHUIBD», https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOIIAS] CUIDY
KonTponbHas paboTa no Temam:
«MexaHnuecKoe TBHIKEHUEY,
32 «Macca, IIIOTHOCTE», «Bec Tenay,
«["papuueckoe n3obpaxeHue cum,
«Cub»
JaBnenue. CriocoObl YMEHBIIICHHS U bu6moreka [JOK
33
YBEJINYCHHS IaBJICHHS https://m.edsoo.ru/ff0a20a6
aBJICHUE ra3a. 3aBHUCUMOCTD
34 I[HaBneHm rasza otr o0obéma bubmioreia LIOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTyphl
Ilepenada naBjaeHUs TBEPILIMU
35 Tenr;hiln H(Ii[HKOCTHMH u 11?:3aM1/1. bubmorexa [IOK
’ https://m.edsoo.ru/ff0a25b0
3axon Ilackamns
aBJICHHE B KUJIKOCTH H rase,
36 BI[LI?;BaHHOG HGﬁfTBI/ICM CHJIBI bubmrorexa [IOK
https://m.edsoo.ru/ff0a2718
TSOKECTH
37 Pemrenue 3aga4d nmo teme «JlaBienue but6moreka [JOK
B JKUJIKOCTH U rase. 3axoH [Tackams» https://m.edso0.ru/ff0a2826
38 Coobmarommmecs cocyabl bubmmorexa LOK
https://m.edsoo.ru/ff0a2970
39 lMuapaBmuyeckuii mpecc bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [TopmHeBoi



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

SKUJIKOCTHBIM HACOC

ATmocdepa 3eMIl U TPUUUHBI €€ bu6motexa [IOK
41
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATmMocdepHoe bu6morexa [IOK
JaBIIEHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHoro bu6moteka [IOK
nasnenust. OnbiT Toppudenim https://m.edsoo.ru/ff0a2da8
3
» ZBH;HMO((:)TL anOOC(’pep;Horoo . BuGmorexa LIOK
BIICHHSI OT BBICOTHI H BHEM
A AP https://m.edsoo.ru/ff0a2fc4
MOpst
bapomeTtp-anepounn. AtmocdepHoe bu6mmoreka [TOK
45
JaBJICHUE Ha Pa3JMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay no teme "
AtmocdepHoe naBieHue"”
- JleicTBHE )XKHUIKOCTH M I'a3a Ha BuGmotexa LIOK
MOTPY>KEHHOE B HUX TEJIO.
Py https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTopHas pabora
«OmnpeneneHne BbITATKUBAIOIIECH bubmmoreka [JOK
48 . .
CHJIBI, ICHCTBYIONICH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUIKOCTh)
JlabopaTopHas paboTa o Teme
u
o | e meonises
A N https://m.edsoo.ru/ff0a3514
MOTPYKEHHOH B )KUJIKOCTh YACTH
TeNa
bu6 OK
50 [InaBanue Ten nomiotexa L

https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

o1

JlabopaTopnas pabora
"KoncTpyupoBanue apeomerpa uin
KOHCTPYHPOBAHUE JTOJKU U
omnpejeneHue e
rpy3onoabéMHOCTH"

52

Pemrenue 3agad mo tremaM:
«IInaBanue cynos.
BoznyxonnaBanue», «/laBnenue
TBEPJBIX TEJI, )KUJKOCTEH U Ta30B»

but6moreka [JOK
https://m.edso0.ru/ff0a3654

53

KonTtponpHas pabora 1o reme
«/laBneHue TBEPIBIX TEN,
YKUJIKOCTEW U ra30B»

o4

Mexanuueckas padbora

bubmmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MortnocTts. EAMHUIBI MOIIIHOCTHA

but6moreka [JOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccrnenoanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MpU
noabéMe 110 NecTHHIle"

57

IIpocteie MexaHu3MBI. Phruar.
PaBHOBecue cwil Ha pblyare

58

Pbruaru B TexHuKe, OBITY U
npupozae. JJaboparopHas padora
«/ccnenoBanue ycioBUi
paBHOBECHS phIYara

0.5

but6moreka [JOK
https://m.edsoo.ru/ff0a478e

59

Pemenune 3agay no teMe «Y Cl1OBUS
paBHOBeCI/ISI pmqara»

Bbub6morexa IIOK
https://m.edsoo.ru/ff0a48a6

60

KoaddumuenT monesnoro aeiictBus

0.5



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

Mexanu3ma. JlabopatopHas paborta
«3mepenne KIIJI HakioHHON
TJIOCKOCTHY

61

Pemrenue 3agau mo teme "PaboTa,
MotHocTh, KIT/"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnueckast SJHEPrus.
Kunernueckas v moreHIMaIbHas
SHEprus

bu6moreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKoH COXpaHCHHA MeXaHUYeCKOM
OHCPIrun

but6mmoreka [JOK
https://m.edso0.ru/ff0a4360

64

YPOK-3KCIEPUMEHT 10 TEME
"DKCIIEpUMEHTAIbHOE OIIPEIEIICHUE
W3MEHEHUS! KHHETHYECKOH U
ITOTEHIIUAJIBHON SHEPIrUy NpU
CKaThIBAaHHUHM TeJa 110 HAKJIOHHOU
IJI0CKOCTH"

65

KonTtponsHas pabora mo reme
«PaboTa 1 MOITHOCTB. DHEPTHs»

66

PeseprHbiii ypok. Pabora ¢
TEKCTaMHU 110 TeMe "MexaHuueckoe
nBIKeHue"

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHbIii ypok. Pabora ¢
TeKcTaMu 1o Teme "JlapieHue
TBEPJBIX TEJ, )KUJKOCTEH U ra3oB"

but6moreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

Pe3epBHblii ypok. Pabora ¢
TekcTamu 110 Teme "Pabora.
MoutHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

ITPOTPAMME




8 KJIACC

KoaunuecTBo yacoB

DJieKTPOHHbIEe HU(poBbIE

Jl:;-)n Tema ypoka Beero Koutpoasnbie | IpakTuyeckue IIJ[:;:EHHH o0pa3oBaTe/IbHbIC
padoThI padoThI pecypchl
OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUY €CKOU bu6moreka [IOK
1 1
TEOPUH U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MTOJITBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJICKYJT 1
Mogemu TBEPAOT0, JKUIKOIO U
3 ra3§o6pa3H01;i[) cocmagnﬁ 1 Bubmuorexa LIOK
https://m.edsoo.ru/ff0a540e
BEII[ECTBA
OOBsICHEHHE CBOMCTB TBEPAOTO,
YKUJIKOTO M Ta3000Ppa3HOro
4 COCTOSIHMI BEIIECTBA HA OCHOBE 1
MOJIOKEHU N MOJIEKYJISIPHO-
KHHETHYECKON TCOPHH
5 Kpucranmueckue u amopgpHsbie 1 bu6moreka [IOK
Tea https://m.edsoo.ru/ff0a5800
6 CmayuBaHue U KaUJUIAPHOCTD. 1 bubmmoreka [IOK
[ToBepXHOCTHOE HATSKCHUE https://m.edso0.ru/ff0a5530
7 TenoBoe pacimupeHue u cxxatue 1 bubmorexa LTOK
https://m.edsoo.ru/ff0a5a26
Temmepatypa. CBsi3b TeMIEpaTyphI
8 CO CKOPOCTBIO TEIJIOBOT'O IBUKCHHUS 1
4aCTHIL
9 Buytpennss seprus. Criocoobl 1 bu6mmotexa [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

M3MEHEHUS BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60

bubmmoreka [IOK

10 Bunn Temmonepenaun
p https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepennus "lIpakTuyeckoe

11 HCIIOJIb30BaHUE TEIJIOBBIX CBOMCTB bu6mmoreka [JOK
BEIIIECTB U MAaTEPUATIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KoanuectBo TenyioTel. Y aenpHas but6mmoreka [JOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
VYpaBHeHue TEILIOBOro Oajanca.

13 TS PR Bu6morexa [IOK

IUIOOOMEH U TEILIOB
https://m.edsoo.ru/ff0a7088
paBHOBecHe
JlabopaTopHas pabora
"UccaeqoBaHue SIBJIEHUS bub6mmoreka [JOK

14
TEMJI000MeHa TP CMEIIUBaHUT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM M Topsiuerd BoIbl"

Pacuer xonmuecTBa TEMIOTHI,

15 HEO0OXOMMOT0 JIJIsl HarpeBaHUs
TeJa U BBIACISIEMOr0 UM IIpU
OXJIAKIEHUU
JlaGopaTopHas padbota

16 "0 patop p . bu6moreka [JOK

npeneacHue yaeabHoM
PeA A " https://m.edsoo.ru/ff0a6bb0
TEMJIOEMKOCTH BEIECTBA
OHeprus TOIIMBa. Y AelIbHas bu6motexa LIOK

17
TEIJI0Ta CrOPaHuUs https://m.edsoo.ru/ff0a7b5a
IImaBiaenue u oTBEepAEBaHUE

pA bubmumoreka [IOK
18 KPUCTAIMYECKUX TeN. Y AenbHas

TCILJIOTA I1JIABJICHUSA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

19

JlabopaTopnas pabora
"Onpeznenenue yaenbHOU TENIOThHI
JIaBjeHus 1pna"

bub6morexa IIOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3oBaHue 1 KOHICHCAITHS.
Hcnapenune

but6mmoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunenne. YaennHas Temiora
napooOpa3oBaHus U KOHICHCAIINU.
3aBUCUMOCTb TEMIIEPATYPbI
KHUIIEHUS OT aTMOC(HEpHOTO
JaBJICHUS

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

22

Bnaxxnocts Bo3ayxa. JlaboparopHas
pabora "OnpenenecHue
OTHOCHUTEIBHOM BJIAXKHOCTU
BOo3yxa'"

bu6moreka [JOK
https://m.edso0.ru/ff0a7628

23

Pemenne 3anayd Ha onpeneneHue
BJIAYKHOCTH BO3/1yXa

24

[TpuHIHIIBI paOOTHI TEMIOBBIX
neurareneii. [lapoast TypOuHa.
JlBuraTenb BHYTPEHHEIO CrOpaHuUs

25

KIIJI TenioBoro aABUraTess.
TennoBple ABUTATENN U 3aILATA
OKpPY’KAIOILIEH CpeJIbl

bu6moreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpaHCHUA U ITPCBpAlICHUA
OHCPIrvu B TCIJIOBLIX ITPOIECCAX

27

[ToaroToBka K KOHTPOJIBHON paboTe
o Teme "TenioBbIe ABJICHUS.
N3meHeHue arperaTHbIX COCTOSTHUM
Bemecrna”

Bbub6morexa IIOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

Kontponbehas pabora o reme

bub6morexa IIOK

28 "TernioBbIC SBJICHHMS. I/vIsMeHeHI/Ie ) https://m.edsoo.ru/ff0ag6ae
arperaTHbIX COCTOSIHUM BelllecTBa
29 OnekTpuzanus tea. JBa pona
ANEKTPUUECKUX 3aPSI0B
Ypok-uccienopanue
30 "DnekTpu3anus Tea UHIYKIUeH 1
IIPU CONPUKOCHOBEHUN"
31 BzaumogeiicTBue 3apsSKEHHBIX TeT. but6mmoreka [JOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TOJIE.
39 HanpsxeHHOCTb 2JIEKTpUYECKOro bu6muotexa LIOK
notst. [IpruHIUT Cyneprno3uIiu https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX MOJIEH
Hocurenu snexktpuueckux 3apsaoB.
33 DnemeHTapHbIi 3apsia. CTpoeHue
aToMa
3 [IpoBOTHUKY U TUAIEKTPUKU. 3AKOH bu6moteka [IOK
4 COXpaHEHUS IEKTPUIECKOT0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3ama4 Ha npruMeHEHUE but6moreka [JOK
CBOMCTB JICKTPUYCCKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
OIEKTPUICCKUN TOK, YCIOBHS €ro
36 cymeciBOBaHmL I/ICT(})IllHI/IKI/I bubmorexa [OK
https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOTO TOKA
37 JlelicTBUS 3NIEKTPUUECKOTO TOKA Bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccinenosanue "JleiictBue

QJICKTPUYECCKOIO IMOJIA Ha



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

MPOBOAHUKHU U AUIEKTPUKH"

DNEeKTpUYECKU TOK B MeTaJljiax,

bubmmoreka [IOK

39 KHUIKOCTSAX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DJeKTpUYecKas 11enb U e€
COCTaBHBIC YaCTH
Cuna Toka. JlabopatopHas pabota

41 "U3mepenue u perl)“ynHI;)OBaII{)I/Ie 0.5 Bubmorexa IOK

Y https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNeKTpUUYECKOE HaIlPsKEHUE.

42 BoastMmerp. Jlaboparopnas pabora 05 bu6motexa LIOK
"M3mepeHue u peryJimpoBaHue https://m.edsoo.ru/ff0a%e14
HanpsokeHus"

CornpoTuBIIEHHE TPOBOIHHUKA.
43 YneEbHoe COHpOTI/rI)BHeIfI/Ie bubmorexa HOK
https://m.edsoo.ru/ff0aa738
BEIIeCTBA
JlabopaTopHas pabora
"3aBUCUMOCTD BJIEKTPHUUECKOTO
44 COIIPOTHUBIICHUS HpOlfO}IHI/IKa OT €ro 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0aa738
JUTMHBI, TIJIOMIA TN TIOTIEPEIHOTO
ceueHus U Marepuaia'
3aBUCHMOCTH CUJIBI TOKA OT
45 HanpspkeHust. 3akoH Oma st bubmorexa HOK
https://m.edsoo.ru/ff0aad4a
ydacTKa I[enu
JlabopaTopnas pabora
"UccnenoBanue 3aBUCUMOCTH CHJIbI BuGmiorexa LIOK
46 TOKa, UAYIIEro 4Yepe3 pe3ucTop, oT 1

COIIPOTHBJICHUS PE3UCTOPA U
HaNpsbKeHUs Ha pe3rcrope”

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IlocaemoBareaprHOC U nmapauuiCJIbHOC

47
COEIMHEHUSI IPOBOAHUKOB
JlabopaTopnas pabora "[IpoBepka
MpaBUJIA CIOKEHUS HATIPSHKEHUM bubmmorexa [{OK
48
[IPH MOCIICA0BATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE€3UCTOpPOB"
JlaGopaTtopHas pabora "[IpoBepka
IIpaBUJIa I CUJIBI TOKA IIPU bubmuotexa IIOK
49
napauieJIbHOM COSTUHCHUH https://m.edsoo.ru/ff0aadle
pe3uctopoB”
P
o | eme s o
AP https://m.edsoo.ru/ff0aaf8a
COEIMHEHUSI IPOBOAHUKOB
Pa6ota u momHocC
51 3J1eI<TT HHLIZCKI(I)TO Tzza 3aKoH Bubmorexa IOK
P ’ https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
JIab 0
59 "g opatopHai pa 60Ta bu6moreka [IOK
npeneneHre paboTbl U MOITHOCTH
ped P | B https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOT 0 TOKa
DNEeKTpUYECKUE LENu U
53 MOTPEOUTENN ITEKTPUUECKOM bubmotexa IIOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJIBHOM paboTe
H3 .
1o TeMe "DIEeKTpUYECKHUEe 3apsiibl BuGmorexa LIOK
o4 3apsKEHHBIE Tella U UX

B3anMoxericTeua. [locTOIHHBIN
AIEKTPUYECKUN TOK"

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

Kontponbehas pabora o reme
"DeKTpuYecKue 3apsabl.

95 3apspKEeHHBIE Tella U UX Bubmmorexa LIOK
N . https://m.edsoo.ru/ff0abea8
B3anMo/ier cTBUs. [1ocTOSHHBIN
AIEKTPUYECKUN TOK"
56 [TocTrosiHHBIE MATHUTBI, UX
B3aMOJIEHICTBUE
VYpok-uccrnenoBanue "M3ydyenue bubmmorexa [IOK
57 . " 1 ]
ITOJIEN TTOCTOSIHHBIX MAarHHUTOB https://m.edsoo.ru/ff0ac3d0
MarxautHoe noJjie. MarHUTHOE I10JIe
58 3eMiIM U ero 3HaYeHue JIisl )KU3HU bubmorexa HOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmnswIT Opcrena. MaraHuTHOE MoJie
59 BHGKTpI/II‘)ICCKI([)FO Toka MaruutHoe bubmorexa IOK
https://m.edsoo.ru/ff0acld2
T0JIE KaTYIIKA C TOKOM
[IpuMeHeHun e 3IEeKTPOMAarHUTOB B
50 texHuke. JlabopaTopHas padora 05 bu6morexa [IOK
"U3y4eHue AeiCTBHUS MATHUTHOT O https://m.edsoo.ru/ff0ac74a
OJIs1 HA TPOBOJHUK C TOKOM"
DNEKTPOABUTATENb TOCTOSIHHOT'O
ToKa. Mcnnonn3oBaHue
AJIEKTPOABUTATEIICH B TEXHUIECKHX
61 yCTpOIIzICTBaX U Ha TPaHCIOPTE. bubmmorexa LTOK
https://m.edsoo.ru/ff0ac86¢
JlabopaTopnas pabora
"KoHcTpynpoBaHue U n3ydeHue
paboThI BMIeKTpoABUTATENA"
OnbiTel @apanes. 3aKoH
62 JIEKTPOMAarHUTHON MHIYKLIUU.

IIpaBuiio Jlenna



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

63

Onexrporenepatop. Criocoos!
MOJYYEHHUSI FJIEKTPUUECKON
SHEPruu. DIEKTPOCTAHIINH HA
BO300HOBJIIEMBIX UCTOUHHUKAX
SHEpruu

64

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DJIEeKTpUUYECKHE U
MarduTHbIE IBJICHUA"

65

KonTtponbsHas pabora o reme
"DJIeKTpUYECKHEe U MATHUTHBIE
SIBJICHUSA"

bu6moreka [IOK
https://m.edsoo.ru/ff0ach14

66

PesepBHbIii ypok. Pabora ¢
TekcTaMu 1o TeMme "TemnoBsie
sBJeHusa"

but6moreka [JOK
https://m.edsoo.ru/ff0accse

67

Pe3epBHblii ypok. Paborta ¢
TekcTaMmu o TeMe "IlocToSHHbBIN
JNEKTPUYECKUH TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

Pe3epBHblii ypok. Pabora c
TEKCTAMU 10 TeMe ""MaruuTHele
sIBJIeHUA"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoaunuecTBo yacoB

DJieKTPpOHHbIEe HU(pPoOBbIE

Jl:;-)n Tema ypoka Beero Kourtpoabsnbie | IpakTuyeckue IIJ[:;:EHHH o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl

1 MexaHn4eCcKOe ABUKEHHE. 1
MarepuanbHas TOYKa
Cucrema orcueta. OTHOCUTEIIBHOCTD but6moreka [JOK

2 1
MEXAHUYECKOr O IBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsIMOSIMHENTHOE 1 bu6muotexa LIOK
IBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psIMOJIMHENHOE

4 nBuxeHue. CpeaHss 1 MrHOBEHHAs 1
CKOpOCTH

5 [IpsimonnHeHOE paBHOYCKOPEHHOE 1 bu6mmoreka [IOK
JIBIDKCHHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb NPSIMOIMHENHOT O

6 PaBHOYCKOPEHHOTI'O IBUKEHUSI. 1
I'paduk ckopocTn
JlaGopaTtopHas pabora

7 "Onpenenenne ycKOpeHus Tea npu 1 1 bubmotexa IIOK
PaBHOYCKOPEHHOM JBHIKEHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOMW IIOCKOCTH"

3 CBobOonHoe nagenue teir. OnbIThl 1
lamunes
PaBHOMEpHOE ABHXKEHME TTO

9 OprmHOI::TI/I. l)}lepnon Y 4acToTa 1 Bubmorexa [OK

. https://m.edsoo.ru/ff0ael76

obpamienus. JluneitHas u yrionas



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

CKOPOCTH

10 lenTpocTpeMuTENIbHOE YCKOPEHUE
1 [1epBeriit 3akoH HproToHA. Bextop bu6mmoreka [IOK
CHLITBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bu6moteka [IOK
12 .
PaBHoOzeiicTBYOIIAs CHITa https://m.edsoo.ru/ff0ae72a
13 Tperuit 3axkon HerotoHa. bubmoreka [IOK
Cyrnepro3uius Cui https://m.edsoo.ru/ff0ae982
14 Pemienne 3ama4 Ha npUuMeEeHEHUE but6moreka [JOK
3aKk0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocru. 3akon ['yka bubmmorexa LOK
https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amau mo teme «Cuia
YOPYTrOCTH
JlaGoparopnas pabota
17 <<OHpI;I[eHI;HI/IeI:KeCTKOCTI/I Bubmorexa [OK
https://m.edsoo.ru/ff0aee28
MIPY>KUHBI
18 Cura Tpers bubmnoreka [IOK
https://m.edsoo.ru/ff0af738
19 Penrenue 3amau mo teme «Cuia but6moreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGoparopnas pabota
20 "OHpE,HeJ‘IIG)HI/Ie ioa@(bHuHeHTa Bubmorexa LIOK
| https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenune 3amad mo Teme "3aKkoHBI
21 Hprorona. C)ima ynpyroctu. Cuna Bubmorexa [OK
., https://m.edsoo.ru/ff0afb8e
TpPEHHS
22 Cuna TSKeCTH U 3aKOH BCEMHPHOI'0 bu6morexa [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHHS. Y CKOPEHHE CBOOOIHOTO
najeHus

https://m.edsoo.ru/ff0af044

VYpok-koHpepeHuus "JBrkeHue Ten

23 BOKPYT I'PaBUTAIL[MOHHOIO LIEHTpa
(Conneunas cucrema). ['amaktukn"
Pemenue 3anay no reme "Cuna
24 TSDKECTU U ;:KOH BCEMHUPHOTO bubamotexa LIOK
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 ITepBas kocMuyeckKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuabHOW TOUKH.

26 AGCoII0THO TBEPLIOE TEIIO. bubmuotexa LIOK
PaBHOBecue TBEpIOro TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpallCHUS

27 MowmeHT cuinbl. L{eHTp TsxecTn

28 Pemenwne 3agau mo teme "MoMeHT bu6moreka [JOK
cuibl. LlenTp TshxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka Kk KOHTPOJIBHOW paboTe

29 o ieMe "MexaHHqSCKoe ,HBI/IF))KCHI/IG. Bubmmorewa LIOK

. https://m.edsoo.ru/ff0b0408
Bsaumoneiictue Ten"
KonTtponwshas pabora o teme
30 "MCXI;HI/IHGCKSC JIBIKCHUE. bubmorexa TOK
B https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten"
Nmnynse tena. UMOynbe CUbl.

31 3aKOH COXpaHEHHS UMITYJIbCa. bu6morexa [IOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJEH CTBUE

32 Pemrenue 3amaq mo reme "3akoH bu6moreka [JOK



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

COXpaHEHUs UMITyJbca"

https://m.edsoo.ru/ff0b096¢

Ypok-koHpepenuus "PeakTuBHOE

33 JBUKEHUE B IPUPOJIE U TEXHUKE"
34 Mexanuueckast paboTa ¥ MOIITHOCTh bubmorexa [IOK
https://m.edsoo.ru/ff0b0a84
35 Pabora cuItbl TSHKECTH, CHITBI but6mmoreka [JOK
YIPYTOCTH U CHJIBI TPEHHSI https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabora
36 «OrnpeneneHue paboOThl CHIIbI TPEHUS
MIPU PABHOMEPHOM JIBUKCHUU TeJa
10 TOPU3OHTAIIBHON TTOBEPXHOCTH»
37 CBsi3b DHEpPruu U padoTHI.
ITorenuuansHast SHEPrUst
38 Kunernueckas sneprus. Teopema o bu6mmoreka [IOK
KAHETHYeCKON SHEPrUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPruu B
MEXaHUKe
JlabopaTopHas pabora «3yueHue bubmmoreka [{OK
40
3aKOHA COXPAaHEHHS SHEPTHI» https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE ABMIKEHUE U €0 bu6moreka [IOK
XapaKTePUCTUKH https://m.edsoo.ru/ff0b1858
3aTyxaroiue KoueoaHusl.
42 Bbfl}{lxymngmme KOJIeOaHUsL. bubmorexa [IOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTu4yecKuil U Py KUHHBIN
MasITHUKHU
44 VYpok-uccinenopanue «3aBUCUMOCTh bubmmorexa [{OK

neprojia KojaeObaHuit OT )KECTKOCTH

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

IPY>XHUHBI 1 MAaCChI I'py3a»

45

IIpeBpalienre 3HEPrUM Mpu
MEXaHUYECKUX KOJICOAHUSIX

46

JIabopaTtopHas pabora
«OrmpeneneHne 9acTOThI U Tepro/ia
KoJIeOaHUI MPY>KUHHOTO MasITHUKA)

bu6moreka [JOK
https://m.edsoo.ru/ffOblaec

47

Jlabopatopnas pabota «IIpoBepka
HE3aBHCUMOCTH IEepHOa KOJIeOaHU
rpy3a, NOABEIIEHHOT O K HUTH, OT
Macchl Tpy3a»

but6moreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoaHbl. CBOMCTBA
MEXaHU4eCKUX BOJH. [IpogonbHbIe U
MONEPEYHBIE BOJTHBI

bu6moreka IIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koH(pepeHuus "MexaHu4ecKue
BOJIHBI B TBEPZOM TEJE.
Celicmuueckue BOJIHbI"

50

3Byk. PacipocTpanenue u
OTpakeHUe 3BYyKa

51

VYpok-uccnenoranue "Habmonenue
3aBHCHUMOCTHU BBICOTHI 3ByKa OT
4acTOThI"

52

I'poMKOCTE 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pEe30HaHC

53

Ypok-koHpepeHus "YIbTpa3ByK U
nH(}pa3ByK B IPUPOJC ¥ TEXHUKE"

but6moreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJIBHON paboTe
10 TeMe "3aKOHbI COXPaHEHHS.
Mexanundeckue KojaeOanust U BOJHBI"

bu6moreka IIOK
https://m.edsoo.ru/ff0b25f0



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

KonTtponbehas pabora o reme

95 "3aKOHBI COXpaHEHHUS.
Mexanunueckue KojaeOaHust U BOJHBI"
56 DJIEKTPOMarHuTHOE TOJIE. bubmmorexa [{OK
DIeKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-korpepenmus "[lkana
58 AJIEKTPOMArHUTHBIX BOJIH. bu6moteka [IOK
Hcnonb3oBaHue 3J1eKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JUUISI COTOBOM cBs13U"
Ypok-uccienosanue "MU3ydenue
. bubmmorexa [IOK
59 CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C ] 1
HOMOILEH0 MOGH OO Teedbora” https://m.edsoo.ru/ff0b2c6e
Pemenue 3aa4 Ha onpeaeneHne
60 YaCTOTHI U JJINHBI
ANIEKTPOMATHUTHON BOJIHBI
DJIEKTpOMarHuTHas MpUpo/aa CBETa. 56 ITOK
noImoTeKa
61 CxopocTth cBeTa. BoiHOBBIC
P https://m.edsoo.ru/ff0b31d0
CBOICTBa cBeTa
Hcrounuku ceera. [IpsmonnHeiiHoe
but6moreka [JOK
62 acIpocTpaHeHHe CBeTa. 3aTMEHUS
Ié P TPH https://m.edsoo.ru/ff0b3658
onHIa 1 JIyHBI
3aKoH OTpa)keHHs CBeTa. 3epKaia.
bubmmorexa [IOK
63 Pemrenue 3amau Ha MprUMeHEHHE 1
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 [Ipenomnenue cBera. 3akoH bu6morexa [IOK
MIPETOMIICHHS CBETa https://m.edsoo.ru/ff0b3aea
65 [TomHOE BHYTpEHHEE OTpaKEHHE bubmmorexa [{OK



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

cBeTta. Mcnonbp30BaHue ITOJTHOT O
BHYTPEHHETO OTPaXKECHUS B
OIITUYCCKUX CBETOBOJAAX

https://m.edsoo.ru/ffOb3c5c

JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH yTJia

66 MIPEJIOMJICHUST CBETOBOTO JIy4a OT
yria najeHus Ha rpaHule "BO3ayX-
crekao""
Ypok-KoH(pepeHuus
"Ucnonp30BaHue MOJTHOTO
67 BHYTPEHHET 0 OTPAKEHUS:
CBETOBOJIbI, ONITHKOBOJIOKOHHAS
CBsI3b"
68 JIun3zel. OnTHueckas cuia JIMH3bI Bubmmorexa LIOK
https://m.edsoo.ru/ff0b3f2c
. bu6moreka I[IOK
69 [TocTpoenue n3o00pa>keHmi B INH3aX https://m.edsoo.ru/ffObd44a
JlabopaTopHas pabora
70 "Onpenenenne GOKyCHOTO bubmmoreka [JOK
pPaCCTOSHUSA ¥ ONTHYECKON CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomet TUH3bI"
VYpok-koHpepenus "OnTuueckue bubmmorexa [IOK
71
JIMH30BbIC TTPUOOPHI" https://m.edsoo.ru/ff0cOa7e
79 I'na3 kak onTu4yecKas cucTema. bu6moreka [JOK
3penne https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenuus "Jledexts
3penuns. Kak coxpanuts 3penune”
74 Pasnokenue 6enoro cBera B CIIEKTP. bu6morexa [IOK



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Onbitel HeroToHa. Croxenue
CIIEKTpabHBIX I[BETOB. Jlucepcus
CBETa

https://m.edsoo.ru/ffO0c0f4c

JlabopaTopnas pabota "OnbITH TIO
PaslIoKEHHIO OEJIOTo CBETa B CHEKTP

75 Y BOCIIPUSITHIO 1IBETA MPEIMETOB bubmorexa HOK
https://m.edsoo.ru/ff0c0e2a
MIPH UX HAOJFOJICHUH Yepes
IBETOBBIE (PUIBTPHI"
Ypok-npaktukym "BoaHoBbie
76 CBOMCTBA CBETa: AUCIIEPCHUS,
uHTepdepeHuus u Audpaxuus"
77 Omnebitel Pezepdopaa u mimanerapHas bubmumoreka [IOK
MOJICIIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Monens aroma
bopa
Hcnyckanue u morjaomieHrue cBeTa
79 aTOI\ZIOM. KBaHThI. aneﬁqaﬂple brbmorexa LIOK
https://m.edsoo.ru/ff0cl44c
CHEKTPBI
VYpok-npaktrkym "Habmonenune bu6moTteka [JOK
80
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoaxkTuBHOCTE U €€ BUIBI bubmorexa HOK
https://m.edso0.ru/ff0c1672
82 CrpoeHue aTOMHOr O siapa. bubmmorexa [IOK
Hyxnonnas Monenb https://m.edsoo.ru/ff0c18ac
83 PanunoakTuBHbBIE TpeBpaIeHUs. bu6mmoreka [JOK
W3otombl https://m.edsoo.ru/ff0clal4
84 Pemenwne 3agau o Teme: bu6moreka [JOK

"PannoakTrBHBIE IPEBpAIICHUS "

https://m.edsoo.ru/ff0clb4a



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
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85

[Tepuon nomypacnana

86

Ypoxk-koH epeHus
"PagnoakTHBHBIE U3TYyYEHUS B
MPUPOAE, METULIMHE, TEXHUKE"

Bbub6morexa IIOK
https://m.edsoo.ru/ff0c2126

87

SnepHbie peakiuu. 3aKOHBI
COXpaHEHUS 3apsAI0BOTO U
MacCOBOTO YK CEN

bu6moreka [JOK
https://m.edsoo.ru/ff0cl1c58

88

3Hepr1/151 CBA3M aTOMHBIX AJECP.
CBs13b Macchl U OHCPIrun

but6moreka [JOK
https://m.edsoo.ru/ff0cld7a

89

Pewenne 3amau o teme "fAnepuoie
peakuun"

90

Peakuuu cuHTE3a U 1€EHUS AaEP.
Ucrounuku sHeprun CoJiHIa U 3BE311

bub6moreka [JOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-kondepenus "SAnepuas
sHepreTuka. JleicTBus
PaavOaKTUBHBIX U3JIy4EHHUH HA
JKUBBIC OPraHU3MBbI"

92

[ToaroToBka Kk KOHTPOJIBHOW paboTe
10 TeMe "DJIEKTPOMarHUTHOE MOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBEIE sIBIICHUA"

bu6moreka [JOK
https://m.edsoo.ru/ff0c223e

93

Kontponbshas pabora o reme
"DNEeKTPOMarHuTHOE MOJIE.
DNEKTPOMArHUTHEIC BOJIHEI.
KBanToBbie siBiieHUS"

94

[ToBTOpEHue, o6ob6IIECHHE.
JIaGopaTopHbIie pabOTHI IO KYpCy
"B3aumopaelictBue Tea"

bubmmoreka [IOK
https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
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[ToBTOpenue, o0obeHue. Pemenne

95 pacyeTHbBIX ¥ KaueCTBEHHBIX 3aJ1a4 1 bromorexa [OK
https://m.edsoo.ru/ff0c2572
o Teme "TenoBkie iporecco”
[ToBTOpenue, o6ob1eHue. Pemenne
96 pacyeTHBIX U KaU€CTBEHHBIX 3a]1a4 1 bubmmorexa [{OK
o Teme "KIITJ] TermmoBeix https://m.edsoo.ru/ff0c2a22
nsurarenen"”
IloBTOpCEHHU Hue. Pemenn
97 paocqe(;iilx (13:1’ I(c):rff:;]:emjmxza;aq ) 1 bubmorexa [OK
https://m.edsoo.ru/ff0c2b30
o teme "KII/] anekTpoycraHoBok"
[ToBTOpEeHue, 0600IICHUE.
98 Ha60p§TOpH;Ie paGH;TBI 0 Kypcy 1 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0c2c52
"CBeToBbIC SBJICHUS "
IloBTOpCHN .
0 | roromnmerenemons |1 Bumionesa LIOK
| https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHUKE
[ToBTOpeHue, 0d6o06IeHNe. PaboTa ¢
100 TCKCTaE\)/II/I no’TeMe iI;<one6aHMﬂ u 1 brbmmorexa LIOK
) https://m.edsoo.ru/ff0c2e82
BOJIHBI
IloBTOpEHHU HHE.
101 Te(:(CT({:)lII:\);/I Hz, Toeiloe6 {'HCeB CTZBII):IaS e 1 bubamorexa LIOK
., https://m.edsoo.ru/ff0c3044
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102 TekcTamu 1o TeMe "KBaHToBas u 1
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https://m.edsoo.ru/ff0c2d6a
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YYEBHO-METOJNYECKOE OBECIEYEHUE OGPA3OBATEJLHOTO
MMPOLIECCA
OBSI3ATEJBHBIE VYUEBHBIE MATEPHAJIBI JUISI YUEHUKA

®dusuka, 7-8 knacce, [leppimkua A.B, OO0 «IPODA»; AO «M3natensctBo [IpocBenieHuey;
cnpaBouyHble Tabymbl, kK @usnka 9 kmace, aBrop A.B. [lepsimkun, ['ytaux E.M., M.: JIpoda,

KOMILIEKTHI IIPUOOPOB JJIsl TaOOPATOPHBIX padboT

METOJUYECKHUE MATEPUAJIBI 1J151 YUUTEJIS
®usuka, 7 knacc, [leppimkua A.B, OO0 «IPODA»; AO «M3natensctBo [IpocBenienuey;
®usuka 9 knacc, aBrop A.B. Ilepbiukun, I'ythuk E.M., M.: [Ipoda,

CIPaBOYHbIE TaOIMIIbI, KOMIIJIEKTHI IPUOOPOB /1Jis 1abOpaTOPHBIX paboT

N ®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
bub6morexa IIOK

https://m.edsoo.ru/ff0c3044

https://m.edsoo.ru/ff0c2e82

https://m.edsoo.ru/ff0c2d6a
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