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HOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3MKe HAa YpPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJOXEHUUA M TPEOOBAHHMM K pe3ylbTaTaM OCBOCHMS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTelbHOM MpPOrpaMMbl, MPEICTABICHHBIX B
OI'OC 00O, a takxke ¢ yuétom ¢eaepaibHON paboyelt mporpaMMbl BOCIUTaHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

Copnepxanue mnporpaMmbl 1o (U3MKE HaNpaBleHO Ha (popMuUpoBaHHE
€CTEeCTBEHHOHAYYHON TI'pPaMOTHOCTH OOYYalOIIMXCSd W OpPraHU3alMI0 H3Yy4YeHUs
bu3uKM Ha JeATeNbHOCTHOW OCHOBe. B mporpamme mo (u3uMKe YUHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanusanuu TpedoBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM M METANpeAMETHBIM pe3ysibTaTaM OOy4YeHUs, a TAaKKe
MEXIIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢gu3uke ycTaHaBIMBAET paclpesiesieHre yueOHOro Marepuania
no rogam oOydeHus (o Kjaccam), ImpeajaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTh
U3y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTMKE DPa3BUTUSA MPEAMETHOTO COJAEp>KaHUSA U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00y4arOITUXCS.

[Iporpamma mno ¢Qusuke pa3paboTaHa C LEIbIO OKAa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4e€OHOMY MPEMETY.

duszrka ABISETCS CUCTEMOOOPA3YIOIIUM JJII €CTeCTBEHHOHAYYHBIX YU4eOHBIX
IPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MIPOIIECCOB U SIBJICHU,
U3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpoHOMUEH U hu3nyeckoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAaYYHYIO KapTUHY MHUpa, MPEAOCTaBIseT Hanbosee sSCHbIe
oOpasibl MPUMEHEHHUS HAy4YHOT'O0 METO/a IMO3HaHUSA, TO €CTh CIoco0a MOTydYeHus
JIOCTOBEPHBIX 3HAHUI O MHUPE.

Onna w3 TIIaBHBIX 3a7ad (PU3UYECKOrO0 00pa30BaHUSI B CTPYKTYpE OOIIETO
o0pa3oBaHus COCTOUT B (OPMHUPOBAHUU E€CTECTBEHHOHAYYHOH TPAMOTHOCTU U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢usuku Ha 0a30BOM YpPOBHE TMpPEANONaraeT OBJIAJICHHUE
CIEAYIOINMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

* HAy4YHO OOBSICHATH SBIICHHUS,

* OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIECIOBAHUS;

*  UHTEPHPETUPOBATH JAHHBIE U UCIIOJIB30BATH HAYUHbIE
JIOKa3aTeNbCTBA JJIsl TOTYUYEHHUS BBIBOIOB.

Hemn wusydeHus (GU3NKA HAa YPOBHE OCHOBHOTO 0O0IIero o0Opa3oBaHUS
omnpeneneasl B KoHmenmmu mnpenonaBanusi ydeOHoro mnpenmera «Duszmka» B
oOpa3zoBaTenbHbIX opranuzauusx Poccuiickoit ®Denepanuu, peamu3yrommux
OCHOBHBIE  00Ille00pa30BaTelIbHbIE MPOTPaMMbl, YTBEPKAEHHON pelIeHueM
Komnerun MunuctepctBa npocsemenus Poccuiickoit deaepanuu (IpOTOKOI OT 3
nekadbps 2019 r. Ne I'K4Bh).



Ieaun n3zyyenus pusuku:

MpPUOOPETCHHE WHTEpeca W CTPEeMJICHUS OOydYaloIUXCs K HAYIYHOMY
W3YYCHUIO TIPHUPOMBI, PA3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METOJIE TIO3HAHUSI B (POPMUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYTHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3YUCHHUSI OCHOB
CTpOEHUS MaTepUH M PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHUE TPEACTABICHUA O POMU (DU3UKH IJII Pa3BUTHS JIPYTHX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEJACTABICHUH O  BO3MOXHBIX  cdepax  Oyaymiei
npo(ecCHOHATBHOW JCSITCIIBHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPABJICHUU.

I[OCTI/I)KGHI/IG ATUX lLIeJIeH MMporpaMmsl 110 (1)I/I3I/IKG Ha YPOBHC OCHOBHOI'O
O6IIICFO 06p330BaHI/I$I obecrieunBaeTcs PEIICHUEM CIICAYIOIIUX 3ada4:

NpHOOpPETCHHEe 3HAHMK O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHMYCCKHX, TCIUIOBBIX, JJCKTPHUUYCCKUX, MAarHUTHBIX M KBaHTOBBIX
SIBJICHUSX;

NproOpETCHHE YMEHHI OMHCHIBATH M OOBACHATH (U3HUYECKUE SIBICHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOEHHE METOJIOB PEIICHUS MPOCTEHITUX PACUETHBIX 3a1a4 C
UCTIOJIh30BaHUEM (PH3UUECKIX MOJICIICH, TBOPYECKUX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BuUTHE YMEHUH HaOIIOAATh MPUPOIHBIC SBICHUS W BBITIOIHITH OIBITHI,
nabopaTtopHble pabOTBI M  OKCIIEPUMEHTAIBHBIC HCCIEAOBaHUS C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX IPHOOPOB;

ocBOcHHUE MPUEMOB paboThl ¢ MHPopManuein (HU3NIECKOro COJepIKaHUs,
BKJTFOYasi MHPOPMAITIO O COBPEMEHHBIX JOCTHKCHHUAX (DU3HMKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHUE MH(POPMAIINH;

3HAKOMCTBO €O chepaMu MpodheCCUOHAIIBHON JIEeSITSIPHOCTH, CBI3aHHBIMHU
C (u3uKOH, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3HUECKON HAYKH.

Ha wusydenune ¢usuxu (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBoaAUTCS 238 YacoB: B 7 Kiacce - 68 yacoB (2 4yaca B HEJENI0), B 8
KJacce - 68 yacoB (2 yaca B Hezento), B 9 kiacce - 102 yaca (3 yaca B HEJIENIO).

[Ipenmaraemserii B mporpamMmme 1o (hU3MKe MepedeHb Ja00paTOPHBIX paboT U
OMNBITOB HOCUT PEKOMEH/IATEILHBIN XapaKTep, YUYUTENb JieJIacT BHIOOP MPOBEACHUS
7a00paTOpPHBIX PAOOT W OMBITOB C YYETOM MHAWBHAYAIBHBIX OCOOCHHOCTEH
00yYaroIIMXCs, CIHMCKAa AKCIIEPUMEHTAIBHBIX 3aJaHUM, MpeajiaraéMbIX B paMKax
OCHOBHOI'O TOCY/IapCTBEHHOTO dK3aMeHa 1Mo (U3MKe.



COAEPXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOIIEr0 MHUPA.

®usuka - Hayka O npupojne. SBieHus npuponbl. PUNYECKUE SBICHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usnueckux BeauuuH. Dusmyeckue
npudopsl. [lorpemnocts n3mMepennit. MexxayHapoHasi ciCTeMa €IMHHIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKH HU3Y4arOT TPUPOJY.
EcTecTBeHHOHAYUYHBI METOJ TO3HAHUSA: HAONIOJIEHHE, TOCTAaHOBKA HAYYHOI'O
BOMPOCA, BBIIBIXKEHHUE TUIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUNOTE3, OOBICHEHUE
Habmonaemoro siBieHus. Onucanue Gu3NUecKuX SBJICHUN ¢ TOMOIIBIO MOJIEIEH.

Jemoncmpayuu.

* MexaHuyeckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC

SIBJICHUS.

*  @dusnyueckue NpUOOPHI U MPoIeAypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

1T (POBBIM TPHUOOPOM.

Jlabopamopnuie pabomot u onvimot.

* Onpenenenue 1eHbI JEICHUS KAl U3MEPUTEIHHOTO MPUOopa.

* H3mepeHue pacCTOSHUN.

* H3mepenue o0bEMA KUAKOCTH U TBEPAOTO TENA.

* Omnpenenenue pa3MepoB MaJIbIX TEJL.

* H3mepenue TemiepaTypsl Py MOMOIIU KUJKOCTHOIO TEPMOMETPA U

JNaTYMKa TEMIEPATYpPHI.
* IIpoBeaeHue uccieqoBaHUsA MO MPOBEPKE THUIIOTE3BI: AANBHOCTH IMOJETA
HIaprKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOJbIlNe, YeM OOJIbIle BHICOTA

IyCKa.
Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BelllecTBA.
CtpoeHue BeliecTna: aTOMBI U MOJICKYJIbI, MX pasMepbl. OMbITHI,

JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BEILIECTBA.

JIBrkenne dacTul] BemiectBa. CBSI3b CKOPOCTH JABWIKEHHSI YacTHUL[ C
TeMriepatypoii. bpoyHoBckoe aBwkenme, muddys3usa. B3ammopaeiricTBue yacTHIl
BEIIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpucTayuIM4ecKux) Tesl. B3auMoCBsI3b MeEXJTy CBOWCTBAMM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHOMOJICKYJISIPHBIM CTpoeHreM. OcoOEeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Jemoncmpauuu.

* HaGntoneHrue OpOyHOBCKOTO JIBHXKEHUSI.



Ha6monenue nuddysuu.
HaGmronenve siBieHUM, O0BACHIIOMMUXCS MPUTSHKCHUEM HITHA
OTTaJKUBAHUEM YAaCTHII BEIICCTBA.

Jlabopamophuie padomot u onvimot.

OneHka quaMeTpa aToMa METOJIOM PsIIOB (C MCTIOJIb30BaHHEM
dotorpaduii).

OmnBITHI 110 HAOTIOICHUIO TETIOBOTO PACHINPEHUS Ta30B.

OmnBITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHS.

Paznen 3. /IBu:kenne u B3anMoieiicTBUe TeJl.
MexaHnnueckoe JBHKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPAaBHOMEPHOM JBWKEHHMHU. Pacuér mytu u
BPEMEHH JIBUKEHUS.
SBneHve wuHepuMM. 3aKOH HWHEPUMHU. B3anmMoaelcTBHE Ten Kak NpUYMHA
MU3MEHEHNS CKOPOCTH JIBH>KEHUS Tell. Macca Kak Mepa MHEPTHOCTH Tena. [IoTHOCTh
BeniecTBa. CBsA3b IJIOTHOCTHU C KOJMYECTBOM MOJIEKYJT B €IMHUIIE 00BEMA BEIIECTBA.
Cuiia Kak xapakTepucTHKa B3auMozencTBUs Ten. Cuia ynpyrocTd U 3aKOH
I'yka. M3MepeHue cuibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIEHHUE TATOTEHUS U CUIIA
TskecTd. Cuila TSHKECTH Ha ApYrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAIPaBJIEHHBIX IO OJHOM mpsmol. PaBHonelcTByromas cui. Cuna TpeHHs.

TpeHI/Ie CKOJIB’)KCHHUA W TpPCHHUC IIOKOA.

Tpenue B mpupose U TEXHUKE.

emoncmpayuu.

()

[ )

[ )

()

Habaronenne MeEXaHHYECKOT'O JBHMIKEHHUS TEa.

N3Mepenune ckopocTH MPSIMOJIMHENHOTO ABUKCHUS.
HaGmronenue siBjeHUsI HHEPITUY.

Ha6monenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOICHCTBHH TElL.
CpaBHeHME Macc 0 B3aUMOJICHCTBUIO TEJ.

Ciio)xeHue CUJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.

Jlabopamopnuie pabomot u onvimot.

Ornpenenenue CKOPOCTH PABHOMEPHOTO JBMXKEHUS (IIaprKa B KUJIKOCTH,
MOJIEIN DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

Omnpenenenne cpeIHe CKOPOCTH CKOJBKEHUSI OpyCKa WU IIapuKa 1Mo
HaKJIOHHOM IIJIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPAOIO TEJA.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSIKEHUS (e opMariim)
NPY>KUHBI OT IPUJIOKEHHON CUJIBI.

OnbIThL, TIEMOHCTPUPYIOLIKE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIbKEHUS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra30B.
JaBnenue. CriocoObl yMEHBIICHUS U YBEeJIMUCHUs AaBieHus. [laBneHue rasa.
3aBUCUMOCTD JIaBJICHUS Ta3a oT 00béMa, TeMnepaTypsl. [lepenada naBnenus



TBEPABIMU TEJNAMHU, XUJIKOCTAMM M razamu. 3akoH [lackamna. IIHeBmatnueckue
MallluHbl. 3aBUCHUMOCTh JAaBJICHUS >KUJAKOCTH OT TIYOWHBI. ['MIpocTaTU4eCKUit
napanokc. Coobmiaromuecs cocyasl. ['uapaBinueckue MEXaHU3MBbI.

AtMmocdepa 3emnn u atMocepHoe aaBieHue. [IpuyuHBI CylIIeCTBOBaHUSA
BO3ayliHON o06onouku 3emnu. OmnbiT Toppuuermmu. M3mepenue atMmocdepHoro
JaBJIEHUsI. 3aBUCUMOCTh aTMOC(EPHOI0 JaBJICHUS OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U3MEpeHust aTMOCHEPHOro TABICHUS.

JlelicTBrE )XKUAKOCTU U ra3a Ha IOIPYKEHHOE B HUX TeJO0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.

* 3aBHCUMOCTH JABJICHUS ra3a OT TEMIEPATYPhI.

* Ilepenaua naBneHHs KUJIKOCTHIO U Fa30M.

* CooOuraromuecs: COCy/bl.

* I mppaBinueckuii mpecc.

* TlposiBnenue nelicTBusi aTMOC(EPHOTO JTaBICHUS.

* 3aBUCHUMOCTbH BBITAIKUBAIOIIEH CHUJIBI OT 00BhEMA MOTPYKEHHON YaCTH Tea

Y TJIOTHOCTHU JKUJIKOCTH.

* PaBeHCTBO BBHITAIKMBAIONICH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

* VYcioBue I1aBaHUS TEJI: IUIABAHUE WU IIOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHOILIEHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

* HccnenoBanue 3aBUCMMOCTH Beca Tella B BoJle OT 00bEMa MOrpyKEHHOMN B
YKUAJIKOCTb YaCTH Tela.

* OmnpeneneHre BITAIKUBAIONIECH CUIIBI, IEHCTBYIOIIEH Ha TENO,
MOTPYKEHHOE B KUIKOCTh.

* IIpoBepka HE3aBUCUMOCTH BBITAIIKMUBAIOIICH CUIIbI, JEUCTBYIOLIECH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

* OnbIThl, JE€MOHCTPUPYIOLIWE 3aBUCHUMOCTh BBITAJKHUBAIOIIEH CHIIBI,
JIEHUCTBYIONIEH Ha TENO B )KUAKOCTH, OT 00bEMA MOTPYKEHHON B KUIKOCTh
YACTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.

* KoncTpynpoBanue apeoMerpa Win KOHCTPYUPOBAHUE JIOJKHU U
OIpeAeIICHUE €€ TPY30NO0ABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IJIOCKOCTh. IIpaBuio
paBHOBecus peiuara. [I[puMeHeHne npaBuia paBHOBECHsS pblyara K 0J10Ky. «30J10TO€
npaBuiio» Mexanuku. KIIJ] npocteix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U
TEXHHKE.

Mexannueckass dHeprus. KuHeTnueckas W NOTCHUWAIbHAS JHEPTUSL.
[IpeBpanieHne 0JHOTO BHIa MEXAHUYECKON YHEPIUU B APYroM. 3aKOH COXPaHEHHS
SHEPrUU B MEXaHUKE.



Jemoncmpayuu.

* IIpumepsl OpOCTHIX MEXaHU3MOB.

Jlabopamophuie padomot u onvimot.

* Omnpenenenue pabOThl CUIIBI TPEHUS PU PABHOMEPHOM JBUKEHUU TEJNA 110
TOPU30HTAIIBHOM ITIOBEPXHOCTH.

* HccnenoBanue yciioBUM paBHOBECUS pblyara.

* Hsmepenue KIIJ[ HaKITOHHOMN TIOCKOCTH.

* H3yueHue 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTHH.
8 KUIIACC

Paznen 6. TermioBble siBIeHUS.

OCHOBHBIE TIOJOXKEHUSI MOJEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB U MOJIEKYJ. OMNbIThI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogaenun TBEPAOrO, >KUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHHE CBONMCTB T'a30B, XKUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TOJOXKEHUM MOJEKYJISIPHO-KUHETHYECKON TEOpUH.
CmauunBaHue U KanwUISIpHBIE siBJIeHUA. TemIoBoe pacuiupeHue U CKaThe.

Temnepatypa. CBs3bp TemIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHXEHUS
gactull. BuyTtpenuHsis »Heprus. CrocoObl H3MEHEHHUS BHYTPEHHEH DSHEpPruu:
TerIonepeada v coBepiieHrne padoTel. Bujipl Terionepenadn: TemIonpoBOHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KonmnuecTtBo TeruioTel. YaenpHas TEIIOEMKOCTh BeIIecTBa. TermiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. IlnaBnenue wu
OTBEpJICBAaHUE KPUCTAJUIMYECKUX BEIIECTB. YJIeJbHAas TEIjoTa IUIaBJICHUS.
[TapooOpazoBanne u koHueHcarus. Mcmapenue. Kumnenwme. YiaenpHas Teruiora
napooOpa3oBaHHs. 3aBUCHMOCTh TEMIEpaTypbl KHUIICHHS OT aTMoc(epHOro
JABJICHUSI.

BnaxuocTs Bo3myxa.

DHeprus TOIIMBa. Y elbHas TEIJIOTa CrOpaHHUs.

[Tpunmuner pabotel TemnoBeix aurateneir KIIJ TemmoBoro npurartesns.
TerioBble IBUTaTeNIN U 3aIIUTa OKPYKAIOIIECH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Jemoncmpauuu.

» HaOmonenne 6pOyHOBCKOTO JABUKCHHUS.

» HaGmonenue nuddysum.

» HaOnroneHuve sBICHUN CMaYMBaHUS U KalTWJUIIPHBIX SBICHUH.

» HaOnroneHue TemIoBOro paciupeHus TEI.

* N3MeHeHue naBieHUs Ta3a MpU U3MEHEHUH 00hEMa U HarpeBaHWUU WU

OXJIQKICHUU.
* IlpaBuna uamMepeHus: TeMIIepaTyphl.



* Buasl Teruionepesayu.

*  OxyaxaeHue Npu COBEPIICHUH PaOOTHI.

* HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMH CHUJIAMHU.

* (CpaBHEHHUE TEIUIOEMKOCTEN PA3IMYHBIX BEILIECTB.

* HaOmonenue KuneHus.

» HaGmroneHne nocTOSHCTBA TEMIIEPATYPhI MPHU TIABIICHHUH.

* Mopenu TEIIOBBIX IBUTATEEH.

Jlabopamopnuie padbomot u onvimot.

*  OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSIKEHUS.

*  OmnpIThI O BRIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIU caxapa.

*  OnbITel O HAOJIOICHUIO TEIJIOBOT'O PACIIUPEHUS Ta30B, )KUIAKOCTEN U

TBEPIBIX TEJI.

* Omnpenenenue JaBjieHUs BO3yXa B OaJIOHE HITIPUILA.

*  OmnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb JABJICHUS BO3yXa OT €T0

00bEMa M HATPEeBaHUS WIN OXJIAKICHHUS.

» IIpoBepka rumnoressl TMHEHHON 3aBUCUMOCTH JJTMHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
* HaGmonenue nasMeHeHUs BHYTPEHHEH YHEPTHUH TeJla B pe3yJIbTaTe
TeIUIonepeaaur U paboThl BHEIIHUX CHII.

* HccnenoBanue siBIeHUS TEIJIO0OMEHA IPU CMEIIMBAHUHU XOJIOIHOM U

ropsiueu BOJIBI.

* OmnpenenieHne KOJIMYECTBA TEMIOTHI, OJIYYEHHOTI'O BOJIOM ITPU

TEIUI0O0OMEHE C HArPEThIM METAJUTHUECKUM IIUIHHIPOM.

* OrmnpeneneHue yAenbHON TEIUIOEMKOCTH BEILIECTBA.

* HccnenoBaHue npoluecca ucnapeHusl.

* OrnpeneneHre OTHOCUTEIBLHOM BIAXKHOCTH BO3AYyXa.

* OrnpeneneHue yAeIbHON TEIIOTHI IUIABIEHUS JIb/A.

Pa3znen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. J[Ba poja 3JIEKTpUYECKUX 3apsiaoB. BzammopeiicTBue
3apsKeHHBIX Tell. 3akoH KyioHa (3aBUCUMOCTb CHIIBI B3aUMOICHCTBHUS 3aps>KEHHBIX
TE€J OT BEJIMUMHBI 3aPSIA0B U PACCTOSIHUS MEXK]Y TEJIaMHu ).

Onektpuueckoe mnone. Hanpsok€HHOCTh 3nekTpudeckoro noisd. [IpuHuun
CYNEpPHO3ULUHU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snektpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsl.
Crpoenune aroma. [IpoBOAHMKM W  JHUAJEKTPUKU. 3aKOH  COXpAHEHUS
AJEKTPUYECKOT0 3apsiaa.

DONEeKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS AJIEKTPUYECKOrO0 TOKa.
HNctounnkn mOCTOSSTHHOTO TOKa. JIeMCTBHS DIEKTPUYECKOTO TOKa (TEeIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KUJKOCTAX U razax.



Onektpuueckass uenb. Cwia  Toka.  DJIEKTPUYECKOE  HAIPSIKEHUE.
ComnpoTuBneHre NPOBOJHUKA. YIEIBHOE COIPOTHBIIEHME BemecTBa. 3akoH Oma
JU1s ydacTka nenu. [locnenoBaTtenbHoe U NapaJuIeIbHOE COEAMHEHNE TPOBOHUKOB.

Pabota W MOIIHOCTH 3JNEeKTpUYecKoro Toka. 3akoH Jlxoynsa-Jlenua.
DneKkTpuYecKue ey U MOTPeOUTENH 3JIeKTpUUYecKoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

IToctossHHBIE MarHUTBL. B3auMoencTBrE IOCTOSHHBIX MarHUTOB. MarsutHoe
nosie. MarHutHoe mojie 3eMJIM M €ro 3Ha4eHWe I KU3HU Ha 3emiie. OnbIT
Opcrena. MarauTHOE 1OJIE ANEKTPUYECKOT0 TOKa. [[puMeHeHne 3JIEKTpPOMariuToB B
TEeXHUKE. /[elicTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEIb
NOCTOSIHHOTO  TOKa. Mcmonp30BaHWE — DJIEKTPOJABUIATENE B TEXHUYECKHX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

Omnertel @apanes. SBneHne 3mekTpoMarHuTHOW MHAYKUMU. [IpaBumno JleHna.

DIIEKTpOreHepaTop. Cnoco0Obl MOJTYyYCHUS AJIEKTPUYECKOM SHEPIUHU.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHUU.
Jemoncmpayuu.

e DleKTpu3alus Ted.

* JIBa pojia 3JIEKTPUYECKUX 3aPsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJl.

*  YCTpOUCTBO U IEMCTBUE IJIEKTPOCKOIIA.

* DJeKTpocTaTudecKas UHAYKIIUS.

* 3aKOH COXpAaHEHUS DJICKTPUUECKUX 3aps0B.

* [IpoBOJHUKH U AUBIEKTPUKH.

* MoaenupoBaHue CUJIOBBIX JIMHUHN 3JEKTPUYECKOTO TMOJI.

*  HMcTouyHMKH TTIOCTOSIHHOT'O TOKA.

* JlercTBUA IEKTPUUECKOrO TOKA.

*  DJIEKTPUYECKUI TOK B )KUIKOCTH.

* I  a30BbIi1 pa3ps.

* N3MepeHue CUIIbl TOKa aMIIEPMETPOM.

* H3mepeHue 3IeKTPUIECKOT0 HAMPSIKECHUS BOJIBTMETPOM.

* Peocrar u MarazuH cOnpoOTUBJIECHUM.

* BizauMojaencTBHE NOCTOSHHBIX MAarHUTOB.

*  MopenupoBaHHe HEBO3MOXXHOCTHU PA3/ICIICHUS MTOJIHOCOB MAarHMUTA.

* MopgenupoBaHHE€ MAarHUTHBIX MOJIEHW MOCTOSHHBIX MAarHUTOB.

* OmnsIT Opcrena.

* MarauTHoe 1oJje ToKa. IJEeKTPOMarHur.

* JlelicTBME MAarHUTHOIO TOJIA HA MPOBOJHUK C TOKOM.

*  DJIEKTPOJBUTATENb MTOCTOSHHOTO TOKA.

* HccnenoBaHue siBICHUS 3JICKTPOMArHUTHOM MHTYKIIAH.

*  OmnbiTel Dapajes.

* 3aBHCUMOCTb HAIIPABJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUM €ro
BO3HUKHOBCHHUS.



DJEeKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamophuie padomot u onvimot.

OnbiTel MO  HAOMIONCHUIO SJEKTpU3ALMM Tl HHAYKIUMEH U TMpu
COMPUKOCHOBEHHH.

HccnenoBanne HOEUCTBUSA DIIEKTPUYECKOTO TIOJA HA MPOBOAHUKUA U
JTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUIECKOHN 1IEMH MOCTOSHHOTO TOKA.
N3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepenue u perynmpoBaHue HAMPSHKCHUS.

UccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pPe3ucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAMPSDKEHUS HA PE3UCTOPE.

OMbITHI, JIEMOHCTPUPYIOIITUE 3aBUCUMOCTD AIEKTPUUECKOTO
COMPOTHUBJICHUSI TIPOBOJAHUKA OT €ro JUIMHBI, TUIOMIAU TONEPEYHOTO
CEUYEeHHUs U MaTepHaa.

[IpoBepka mnpaBuiaa CIOXKEHHS HANPSHKEHUM TMPU TMOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia i CUJIBI TOKA TPU TapaUIeTbHOM COEIUHCHHUH
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYILIETO YepPE3 PE3UCTOP.
Onpenenenne MOIIHOCTH  3JEKTPUUYECKOTO TOKA, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA, MAYLIETO 4Yepe3 JaMIIOYKy, OT
HaIpSKEHUS Ha HEH.

Onpenenenue KII/[ narpeBarerns.

NccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO MOJISl MOCTOSHHBIX MAarHUTOB MPU UX O0BEAUHEHUN
U pa3JeIeHUN.

HccnenoBanue neiicTBUSA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJNIKY.
OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI  B3aUMOJCUCTBUS
KaTYIIKH C TOKOM U MarHuTa OT CUJIbI TOKA U HAIIPaBJIEHUS TOKA B KaTYIIIKE.
N3ydeHne neiicTBUS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
KoHcTpynupoBanue u nzydenue paboThl JJIEKTPOABUTATEIIS.

N3smepenne KII/] anekTpoaBUraTebHOM yCTaHOBKH.

OnbITl MO UCCIAEIOBAHUIO SIBIICHUSI DJIEKTPOMArHUTHOM HMHAYKIUU:
UCCJIEJIOBAaHNE W3MEHEHUW 3HAYeHUS] W HaNpaBi€HUS HWHIYKIIMOHHOTO
TOKA.

IKJIACC

Pa3znen 8. Mexannueckue siBJIeHUA.
Mexannueckoe aBuxeHue. MarepuanpHas Touka. Cuctema oTcuéra.
OTHOCHUTEIBLHOCTh MEXaHUYECKOTO ABMKEHUSI. PaBHOMEpHOE MPSIMOJIMHEMHOE



newxeHne. HepaBHomepHOe npsMonuHeHoe nBukeHue. CpeaHsass 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHH.

VYckopenune. PaBHOyckopeHHOe mpsiMoiMHEHOe pABuwkeHue. CB0oOOgHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBMMXKEHUE MO OKpyxkHOcTU. Ilepuon m ydacrota oOpamieHus.
JluneriHas u yriioBas CKOpocTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3ak0oH HeroroHa. Bropon 3akoH Herotona. Tpetuit 3akoH HerotoHa.
[IpuHIMII CyNepno3uLuyU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXKEHUS, CUia
TPEHUSI IOKOS, IPYTU€ BUIbI TPCHUS.

Cuna TSKECTM M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpeHUE CBOOOJHOIO
nageHud. JIpmwxkenune mnaHer Bokpyr CoisHma. IlepBast kocmMuueckass CKOPOCTb.
HesecoMmocTs u neperpysku.

PaBHOBecue matepuanbHOM TOukH. AOcComOTHO TBEpAOe Teno. PaBHoBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpauieHus. MOMeHT cuibl. LIeHTp TskecTH.

Nmnynec tena. M3menenne umnyinbca. MMmiynbsce cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE IBHKEHUE.

Mexanudeckasi pabora u MoimHOCTh. PaGoTa cun TsKecTd, YHNPYrocTH,
Tpeuusi. CBA3b dHEpruu U padoThl. [loTeHnManbHas sHeprus Tena, NOJHATOTO Hal
IIOBEPXHOCTHIO 3eMiu. [loTeHIManbHas dHEeprust ckaTou NnpykuHbl. Kunernueckast
sHeprus. Teopema 0 KMHETHYECKOW SHEPTUU. 3aKOH COXPAHEHHS] MEXaHWYECKOM
JHEPIUHU.

Jemoncmpayuu.

* HabmoneHne MeXaHU4eCKOTO JBUKEHUS TeJla OTHOCUTENIHLHO Pa3HbIX T

OTCYETA.

* CpaBHEHHUE MYTEH U TPACKTOPUMN JBUKEHUS OJHOTO U TOTO XKeE Tela
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.

* H3mepeHue CKOPOCTH U YCKOPEHUS NPSMOJIMHEWUHOTO JBUXKEHHUS.

* HccenenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

* HaGmronenue ABMXKEHUS Teja 1O OKPY>KHOCTH.

* HaGmoneHrne MeXaHUUECKUX SIBJICHHM, IPOUCXOJAIINX B CUCTEME OTCUéTa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (QU3HKH.

* 3aBUCUMOCTb YCKOPEHUS TEJIa OT MAcChl T€Ja U JACHCTBYIOIIEH HAa HErO
CHJIBL.

» Habmonenne paBeHCTBa CHJI TIPH B3aUMOJICHCTBUH TE.

» N3meHeHne Beca Tena nIpu YCKOPEHHOM JIBUKEHUH.

* Ilepenaua umnynbca Ipu B3aUMOJIECHCTBUU TEJL.

* IlpeoOpazoBaHus SHEPTUHU MPU B3AUMOJICUCTBUU TEI.

» CoxpaHeHre UMITYJIbCA IPA HEYNIPYTOM B3aUMOJCHCTBHUH.

* CoxpaHeHue UMITyJIbCa MPU a0COJIOTHO YIPYIOM B3aUMOJECHCTBUU.



* HabnroneHue peakTUBHOTO JIBHOKCHUSI.

* CoxpaHeHue MEXaHUYECKON YHEPTUM MpU CBOOOTHOM MaJICHUH.

* CoxpaHeHHE MEXaHUYECKON SHEPruu MpHU JABUKEHUU Tella T0J1 ACHCTBUEM
MPY>KUHBL.

Jlabopamophuie padbomot u onvimot.

* KoncTpyupoBanue TpakTa Ajisi pa3roHa W JAJIbHEWIIETO PAaBHOMEPHOIO
JBIDKCHUSI IIAPUKA WU TEJICKKHU.

* OrmpeneneHue cpeaHed CKOPOCTH CKOJBXKEHUS Opycka WM JABUKCHUS
IapuKa 1o HaKJIOHHOM MJIOCKOCTH.

* Omnpenenenne yCKOPEHHUsS Tejla MPU PABHOYCKOPEHHOM JIBUKECHHUM T10
HAKJIOHHOM TIOCKOCTH.

* MHccrnenoBanue 3aBUCMMOCTA MYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBIDKEHUH 0€3 HauaJdbHOW CKOPOCTH.

* IlpoBepka THUIOTE3bl: €CIU TPU PABHOYCKOPEHHOM JIBHIKEHUU 0e3
HAYaJIbHOM CKOPOCTH IYTH OTHOCSTCA KaK psJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMECHH OJIMHAKOBHI.

* MHccrnenoBanve 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHHUS OT CHJIBI
HOPMAaJIbHOT'O JaBJICHUS.

* Onpenenenue K03 GHUIUEHTA TPEHUS CKOIBKEHUS.

* Omnpenenenue KECTKOCTU MPYKUHBI.

* Onpenenenue padOThI CUIIBI TPEHHS MPU PABHOMEPHOM JBUKEHUU TeJA 10
TOPU30HTAIIBHON MOBEPXHOCTH.

* Onpenenenue pabOThl CUJBI  YIOPYTOCTH TMpU MOIBEME Tpy3a C
UCIIOJIb30BaHUEM HETIOJIBHKHOTO Y TTOJIBHYKHOTO OJIOKOB.

* H3yueHue 3aKOHA COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexanu4veckue KoJ1e0aHUSA U BOJIHBI.

Konebarensnoe neukenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUMN: TIEpUOI,
4acToTa, aMIuIuTyaa. MaTteMaTuyecKuil U NPYKUHHBIM MasTHUKH. [IpeBpanieHue
AHEPTUU TIPH KOJIEOATEITHHOM JIBUYKEHUU.

3aryxaromue — koneOaHusd.  BwiHyxkaeHHbie — koneOanusi.  Pe3oHaHc.
Mexanudyeckue BOJHBIL. CBOWMCTBA MEXaHMYECKUMX BOJH. I[IpogosibHBIE W
nonepevyHbie BOAHBL. JIMHA BOJXHBI M CKOPOCTh €€  pacnpoCTpPAHEHUSI.
MexaHnuyecKue BOIHBI B TBEPAOM Tell€, CECMUYECKHUE BOJIHBI.

3Byk. I'pomKkocTh 3Byka W BbicoTa ToHA. OTpaxkenue 3Byka. MH(DpasByk u
YIBTPa3BYK.

Jemoncmpauuu.

» HaOmronenme xoneOaHWM Ten IIOA IEHCTBHEM CHJIBI TSDKECTH W CHJIBI

YOPYTOCTH.

* HaGmonenue kosniebaHuii rpy3a Ha HUTH U Ha MPY>KUHE.

* HaOnrogeHue BEIHYXIEHHBIX KOJICOAHUN M pe30HAHCA.

* PacnpocTtpaHeHue NpoAoJdbHbIX U MONEPEUHBIX BOJIH (Ha MOJIEIIN).



* HaOnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

*  AKYCTHYECKHUI PE30HAHC.

Jlabopamophuie padomot u onvimot.

* OrmpeneneHue 4acTOThl U NMEPUOJA KOJCOAaHUM MaTEMAaTUYECKOTO

MasiTHUKA.

* OmnpeneneHue 4acToThl U EPHOJA KOIeOaHUM NMPY>KMHHOTO MAsITHHUKA.

* HccnenoBanue 3aBUCUMOCTH MEpUOIa KoJieOaHUI MOBEIIEHHOTO K HUTH

rpy3a OT JIJIMHBI HUTH.
* HccnenoBanue 3aBUCMMOCTH MEPUO/Ia KOJIEOaHUHN PYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

* TlpoBepka HE3aBUCUMOCTH Nepuoja KoyueOaHul rpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl rpysa.

*  OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD MEpUO/Ia KoJieOaHu
NPYXUHHOTO MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTHU MPYKUHBI.

* l3mepenue yckopeHus CBOOOIHOTO MaCHUSI.

Pa3zpnen 10. Di1eKTpOMAarHMTHOE 10JI€ U 3JIEKTPOMArHUTHbIE BOJIHBI.
DNEeKTpOMAarHuTHOE ToJie. DJIEKTPOMAarHuTHhIE BoJIHbI. CBOMCTBA
ANeKTpoMarHuTHeIX BOH. Illkana sanekrpoMarHuTHbIX BoJiH. icnionb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSA3U.

DOnekTpoMarHuTHas npupoaa ceta. CKOpocTh cBeTa. BoiaHOBBIE CBOIICTBa
CBETA.

Jemoncmpayuu.

* (CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

* BoJsiHOBBIE CBOWICTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

* l3ydeHue CBOWCTB JIEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe AABJICHHUS.
JlyueBas MOJEJIb CBETA. Hcrounuku CBeETA. [IpsimonnHeliHOE

pactpocTpanenue ceta. 3armeHusi Conmnua u Jlynel. Otpaxkenue cBera. [lnockoe
3epKano. 3aKOH OTpaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH mpesnomieHus cBeta. [lomHoe BHYyTpeHHee
OTpa)keHue cBeTa. Mcnonp30BaHKE MOJTHOIO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX
CBETOBOJAX.

Jluaza. Xom myweir B smH3e. OmnTHdyeckas cuctema (¢oToammapara,
MHKpPOCKONA W Teleckoma. [’ a3 Kak onTuyeckas cucreMma. biM30pykocTh u
JaJIbHO30PKOCTb.

Paznoxenne Oenoro cBera B cnekTp. Onbitel HetoTtona. CroxeHue
CIIEKTpaJbHBIX UBETOB. J(ucmepcus cBeTa.

Jemoncmpauuu.

* IIpamonrHEHHOE pacIpPOCTPAHEHHUE CBETA.

e  (Thaweuue crATA



* [lonmyueHue n300pa>keHUM B MJIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKayax.

* [Ilpenomiienue cBera.

*  OnTUYEeCKU CBETOBO/I.

* Xon nyyel B coOuparoien JuH3e.

» XoJ Jly4eH B paccenBarolleH JIUH3E.

* [lomyueHue u300pa>keHUI C TOMOIIBIO JTUH3.

* Ilpunuun nerictBus gpotoanmnapaTta, MUKPOCKOIIAa U TEIECKOMA.

* Mogens riasa.

* Paznoxxenue 6enoro cBeTa B CIIEKTP.

» [lomyueHnue Oenoro cBeTa MPH CJIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

* HccnegoBanue 3aBUCMMOCTH YIjla OTPaXXEHUSI CBETOBOTO Jiyya OT yriia

naJICHUsI.
* H3yueHne xapaKTepHUCTHUK U300paKCHHS TIPEMETA B IJIOCKOM 3€pKaje.
* HccnenoBanue 3aBUCUMOCTH yIJia IPEJIOMIICHHS] CBETOBOTO Jiy4a OT yTJjia
NaJICHUsI Ha TPAHUIE «BO3AYX-CTEKIIO».

* [lomyueHnue n300pa>keHHUI C TTOMOIIBIO COOUPAIOIICH JIMH3BI.

* Omnpenenenre POKyCHOTO PaCCTOSIHUS U ONITUYECKOUN CHIIBI cOOMparoien
JUH3BI.

*  OneITHI IO Pa3NOKEHHUIO OEIIOTO CBETA B CIIEKT.

*  OnepITHI IO BOCHIPUSTHIO LIBETA MPEIMETOB IIPU UX HAOIIIOICHUH Yepe3
[[BETOBBIE (PUIIBTPHI.

Pa3zpnen 12. KBanToBbI€ SIBJICHHS.

Onbitel Pesepdopna m mmanerapHas mojaenb atoma. Mogens atoma bopa.
Hcnyckanue u nornoiieHne ceerta atomoM. KBaHThl. JIMHEHYaThie CIIEKTPBHI.

PanunoaktuBHOCTh. Anbda, Oeta- u ramMa-uznydenus. CTpoeHHEe aTOMHOTO
sapa. Hyknonnas woxaens aromHoro sjapa. HM3orombl.  PagmoakTuBHBIE
npeBpamieHus. [lepuon momypacmnaga aTOMHBIX SIAED.

SAnepHbie peaknuu. 3aKOHbI COXPAHEHHUs 3apsJ0BOTO U MacCOBOrO YHCEIL.
DOHeprusi cBsi3M aTOMHBIX siAep. CBs3b macchl W dHepruu. Peakuuu cuHTe3a U
nenenus saaep. Ucrounuku sueprun CoJiHIa U 3BE3].

SnepHas sHepretuka. JleMCTBUS pPaguOAKTUBHBIX W3JyYEHUW HA JKHUBBIC
OpraHu3MBl.

Jemoncmpauuu.

* CnexkTpbl U3NY4YEHUS U MOTJIOUIECHUS.

* CHekTpsl pa3IMYHbIX Ta30B.

* CnexTp BOJOpoa.

* HaGmonenue TpekoB B kamepe BuinibcoHa.

* Pabora cuéTurika HOHU3UPYIOUIUX U3TYYCHUH.

* Perucrtpanus u3nydeHus: IpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnuie pabomwvt u onvimel.



* HaOntoneHue CrlonIHbIX U JIMHENYAThIX CIIEKTPOB U3JTYYECHHS.
* HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUH YACTULIBI [0 TOPMO3HOMY Iy TH
(mo pororpadusim).

* l3mepeHue pagnoakTUBHOIO (poOHA.

IHoBTOpHUTEIBLHO-00001IAO M MOAYIb.

[ToBTOpUTENBEHO-0000IAIOUMN MOYJIb NMPEAHA3HAYEH ISl CUCTEMaTH3alun
1 00001IeHHS TPEIMETHOTO COAEPKAHUS U ONBITA 1€ATEIbHOCTH, MPUOOPETEHHOTO
IpU U3YYEHUU BCEro Kypca (PU3MKH, a TaKXKe MJI1 MOJTOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY JK3aMEHYy Mo (u3uke il oOydarouuxcsi, BhIOpABIIMX 3TOT
y4eOHBIN npeaMer.

[Ipu u3ydyeHUM AAHHOTO MOMYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSTENbHOCTH, HA OCHOBE KOTOPBIX 00€CleunBaeTcs JOCTUXKEHUE MPEIMETHBIX U
METanpeJMETHbIX  ITUIAHUPYEMBIX  pe3ylbTaToB  oOydeHus,  (opMHpyeTCs
€CTEeCTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHHME HAy4YHBIX METOJIOB HCCIIEOBAHUS
ABJICHUA TPUPOIBl U TEXHHUKH, OBJIAJICHUE YMEHHUSIMHU OOBSICHATH (HU3MUECKUE
ABJICHUS, TPUMEHSA TMOJy4YEHHBbIE 3HAHUS, pellaTh 3aJayd, B TOM YHCIIE
KayeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIIMNIHANBHO JEATEIBHOCTHBIN XapakTep JaHHOTO pasjiesia peaau3yeTcs
3a C4ET TOTO, UTO 00YUAIONTUECS BBIOIHSIIOT 33JJaHUsl, B KOTOPBIX UM Ipe1iaraeTcs:

HAa OCHOBE TMIOJYYEHHBIX 3HAHUW pacro3HaBaTh W HAYYHO OOBSICHATH
duznueckue sIBICHHS B OKpYXKaIOIEH MPUPOJIE U TTOBCETHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHbIE METO/bI UCCIIEAOBAHMS (HU3NUECKUX SBICHUI, B TOM
quclie JUIsl IPOBEPKU TMIOTE3 U MOJTYUYEHUs TEOPETUUECKUX BHIBOJOB; OOBSICHATD
Hay4YHbIE€ OCHOBBI HanbOoJee BaXKHBIX JTOCTUKEHUN COBPEMEHHBIX TEXHOJIOTUH,
HaIpUMep, MPAKTUIECKOTO UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB YHEPTUHU Ha
OCHOBE 3aKOHAa MPEBPAIICHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB IHEPTHUHU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA HIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne ¢hu3uMKH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIPABICHO
Ha JIOCTHKEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEeIbHBIX
PE3yJIBTATOB.

B pesynbrate n3yuenus Gu3NKM Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus y
oOydaromerocsi OynyT cHOpPMHUPOBAHBI CIEAYIOMHUE JIMYHOCTHBIC PE3YyIbTaThl B
4acTH:

* 1) mnaTpHOTHYECKOI0 BOCIIUTAHUSA:
* - MPOSIBJICHUE MHTEPECa K UICTOPUH ¥ COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
bu3nUYeCcCKoN HAYKH;



- IICHHOCTHOE€ OTHOIIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) TPakIAHCKOTO M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTbH K aKTUBHOMY yUYacCTHIO B 0OCYXJICHUU OOIIECTBEHHO3HAYUMBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN
buzuky;

- OCO3HaHUE BAXXHOCTH MOPAIBHO-ITHUUECKUX MPHUHIUIIOB B JICSITEIHHOCTHU
Y4E€HOTO;

3) 3CTeTHYECKOro BOCIIUTAHMS:

- BOCTIPUSITHE ACTETUUYECKUX KaueCTB (DU3WUECKOM HAyKU: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOT'OCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOIO MO3HAHMS:

- OCO3HAHUE IIEHHOCTH (PU3MYECKOM HAYKHM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHMUS MUPA, OCHOBBI PA3BUTHSI TEXHOJOTWN, BaKHEHIIEH COCTaBISIONICH
KYJIbTYPBHI;

- pa3BUTHE HAy4YHOW JIOOO03HATEIBHOCTH, WHTEpPEca K HCCIIEI0BATEIBCKON
NEeSATeIIbHOCTH;

5) dopmupoBaHusi  KYJbTYPbl  3I0POBbSI W  3MOIHOHAJIBHHOIO
0J1aronosy4us:

- OCO3HaHHWE IIEHHOCTH O0e30MacHOro o0Opa3a >KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BAXXHOCTU TPaBWJI OE€30MAaCHOTO TOBEACHHUS Ha
TPAHCIOPTE, HA JOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 00OpYIOBaHHEM B
JIOMAIIIHUX YCJIOBUSIX;

- c(opMUPOBAHHOCTh HaBbIKa peQIIeKCHHU, MpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) TpyA0BOro BOCHIHTAHHS:

- aKTHBHOE YYacTHE B pENICHUH NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTelbHOM  OpraHu3aly, Topoja, Kpas) TEXHOJOTHYECKON W
COIIMAJIbHOM HAMPaBIEHHOCTH, TPEOYIOIIMX B TOM YUCIE U (U3NUECKUX 3HAHUN;
- HMHTEpEC K MPaKTUIECKOMY M3YyUYCHUIO MpodeccHii, CBI3aHHBIX ¢ (DU3UKOMH;

7) 3K0JOTrHYeCKOT0 BOCIUTAHMS:

- OpHWEHTalMs Ha NMPUMEHEHHE (DU3WYECKUX 3HAHUU IS pelieHus 3aaad B
00JaCTH OKpYKArOIIeH cpeapl, IUIAHUPOBAHHUS TOCTYMKOB M OICHKHA HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYKAIOLIEH CPEbI;

- OCO3HAaHHUE TJI00ANBHOTO XapakTepa SKOJOTMYECKHUX MNpoOieM M MyTed ux
pelieHus;

8) amanTanum K M3MEHSIIOIIUMCS YCJIOBHUSIM COIHAJILHOW W MPHPOTHOM
cpeasbl:

- MOTPEOHOCTh BO B3aMMOJICUCTBUU TMIPU BBINOJIHEHUU HCCIEIOBAHUN U
MPOEKTOB (DU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM

JPYTHX;



* - [IOBBIIICHHE YPOBHS CBOEH KOMIETEHTHOCTH Y€pe3 MPaKTUUECKYIO

NeSATENbHOCTD;

- IOTPeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM yucie GOpMYIHPOBATH

UJIeU, IOHATHS, TUIIOTE3BI O (PU3UYECKUX OOBEKTAX U SIBICHUSIX;

* - oco3HaHue Ae(UUUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
buzuky;

* - [JJAHUPOBAHHUE CBOETO Pa3BUTHUS B MIPUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUU;

* - CTpEMJICHHE AHAJIM3UPOBATH U BBISABIISATH B3aUMOCBSA3U MPUPO/IbI, OOLIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAHNEM (PU3UUECKUX 3HAHUM;

* - OLICHKA CBOMX JICMCTBUM C YYETOM BIIMSHUSA HA OKPYKAIOLIYIO Cpeay,
BO3MOXKHBIX TJI0OAJIBHBIX MOCIIEICTBHIA.

METANPEIMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBOeHHS TPOrpaMMbI 110 (DU3UKE Ha YPOBHE OCHOBHOT'O 0OIIETO
oOpazoBanuss y oOyuaromerocss OyayT copMHpOBaHBl MeTalpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINEC TT03HABATEIbHBIC YHHUBEPCAJIBHBIC YUCOHbBIC ICHCTBHUS,
KOMMYHUKAaTHBHBIC  YHUBEpPCAJIbHbIC  Y4YCOHBIC  JICWCTBHS,  PETYJISATHBHBIC
YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHUS.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Yy4eOHbIE JeiicTBUS

ba3oBble ornueckue AeMcTBUA:

* BBIBIATHD M XapaKTEPU30BaTh CYILIECTBEHHbIE MPHU3HAKK OOBEKTOB
(stBTIEHMI);

* yCTaHABJIMBATH CYIIECTBEHHBIA MPU3HAK KIACCU(DUKAIIUU, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

* BBIABIIATH 3aKOHOMEPHOCTH M MTPOTUBOPEUHS B pacCMAaTpUBAaEMbIX (haKTaXx,
JTAHHBIX U HAOMIOJIEHUAX, OTHOCSIINXCS K (DU3UUYECKUM SIBIICHUSIM;

* BBIABIATH NPUIMHHO-CICACTBEHHBIC CBS3M TMPU HM3YYCHUH (PU3NUECKHUX
SIBJICHUI U TIPOIIECCOB, JIEIATh BHIBOJIBI C UCIIOJI30BAHUEM JIETYKTUBHBIX U
WHAYKTHBHBIX YMO3aKIIOYEHUH, BBIIIBUTATh THIOTE3Bl O B3aUMOCBS3SIX
(bU3UIECKUX BEIINYNH;

* CaMOCTOSITENIBHO BBHIOMPATH CIIOCOO pelieHns yaeOHol ¢hu3nueckon 3a1auu
(cpaBHEHHME HECKOJBKMX BapUaHTOB pelIeHus, BBIOOp Haubosee
NOAXOASIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIACJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/bCKie AeiCTBUSA:

* HCIOJIb30BaTh BOMPOCHI KAK UCCIEI0BATEIbCKIUI HHCTPYMEHT MTO3HAHUS;

* MPOBOJUTH MO CAMOCTOSATENILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOXKHBIM
bu3NYeCKUl HIKCIEPUMEHT, HEOOJbIIOE HccleN0BaHue (HU3UYECKOTrO
SIBJICHUS,



* OICHWBAaTh HAa TNPUMEHUMOCTh U JIOCTOBEPHOCTH HH(OpMAIHIO,
MOJIYYCHHYIO B XOJI€ MCCIICIOBAHUS WIIH SKCIIEPUMEHTA;

* caMoCTOsTeNbHO (HOPMYIUPOBATH OOOOIIEHUSI U BBIBOJIBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOACHHUS, OTIBITA, HCCIICIOBAHUS;

* TPOTHO3UPOBATh BO3MOXKHOE JaJIbHEWINEe pa3BUTHE (DHUIUICCKUX
IIPOIIECCOB, a TAK)KE BBIBUTATh MPEATIONOKECHHS 00 X Pa3BUTUH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ ungopmaumeii:

* TPUMEHSTH PA3JTMYHBIC METOJBI, MHCTPYMEHTBI M 3aIlPOCHI MPHU MOUCKE U
orOope MHPOPMAIMK WM JAHHBIX C YYETOM MPEIIOKCHHOW ydeOHOMU
dbuznyeckoi 3anauu;

* aHAJIM3UPOBATH, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(POPMAIIHIO
Pa3ITUYHBIX BUIOB M OPM TPEICTABIICHHUS,

*  CaMOCTOSTENIbHO BBIOMPATh ONTUMAJBbHYIO (QOpPMY TMPEACTABICHHS
uHpOpMAIlMM W WUIIOCTPUPOBATH pEIIaeMble 3aJaud  HECIIOKHBIMU
CXeMaMH, TuarpaMmMaMu, HHOM rpauKoi M KX KOMOWHAIUSIMH.

KoMMmyHHKAaTHBHBIE YHUBEPCAIbHbIE YUeOHbIE 1eficTBHSI:

* B X0JIc OOCYXJCHHS Y4eOHOro Marepuaia, pe3ylbTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMON TeMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHbIE HA pEIICHUE 3aJladyd U MOoJJIepKaHHe
0J1aroxenaTeIbHOCTH OOIIEHUS;

* COIIOCTABJISITh CBOU CYXACHUS C CYKACHUSIMU IPYTUX YYACTHUKOB JAHAJIOTA,
0OHapy’KUBATh Pa3IMUUE U CXOACTBO MMO3UIIHIA;

* BBIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

* MyOJMYHO MPEJCTABIATH PE3yIbTaThl BHITOIHEHHOTO (DU3UYECKOTO OIbITa
(9KCIIEpUMEHTa, UCCIICIOBaHUS, MIPOCKTA);

* TOHUMATh U KUCIIOJIH30BATH MPEUMYIIECTBA KOMAaHIHON ¥ MHIUBHUIYATbHOM
paboTHI MPH PEIICHUU KOHKPETHOM (HU3UIECKON MPOOIIEMBI;

* TMPUHUMATH LIETTU COBMECTHOM NEATETbHOCTH, OPTaHW30BHIBATH JEHCTBUS
no e€ MOCTH)KCHHIO: paclpelnemsiTh poiid, OOCYXKIaTh TMpOIEeCcChl WU
PE3yNIbTaThl COBMECTHOM paboThI, 0000111aTh MHEHUS HECKOJIBKHUX JIIOJICH;

* BBINOJHATH CBOIO YacCTh PabOTHI, TOCTHras Ka4YeCTBEHHOTO pe3yJbTaTa o
CBOEMY HAIPABICHUIO U KOOPJIUHUPYS CBOM ICUCTBHSI C IPYTUMU WICHAMHU
KOMAaH/IbI;

* OIICGHMBAaTh KAueCTBO CBOETO BKJIaJa B OOMMUKA TPOAYKT MO KPHUTEPHUSIM,
CaMOCTOATEIHLHO C(OPMYIMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUA.

PeryasiTuBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

CaMoopraHmaunﬂ:



BBISIBJISTh MPOOJIEMBl B J)KM3HEHHBIX U YYEOHBIX CUTYyalUsAX, TPEeOYIOMUX
IUTsl petieHust (GPU3NYEeCKUX 3HaAHU;

OPUEHTUPOBATHCS B  PA3IUYHBIX MOAXOJAaX MPHUHIATHS  pELIECHUN
(MHOMBHUIyaIbHOE, TPHUHATHE pEUIeHUs B TpyMIe, NPUHATHE PpPELICHUN
rpynmnoi);

CaMOCTOSITEIILHO COCTABIISITh AJTOPUTM PEIIeHUs (PU3NYECKOH 3a1aun WU
IUIaHA MCCIEAOBAaHUSA C Y4ETOM HMMEIOIIHUXCS PECypCcOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/ijlaraéMble BApUAHThI PEIICHHUI;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJI€KBATHYIO OLIEHKY CUTYallMH U MpeiaraTh IiaH e€ U3MEHEHUSs;
OOBSACHATh NPUYMUHBI  JIOCTHKEHUS  (HEIOCTMXKEHMS)  Pe3ysbTaToB
NeSTEIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTb (B TOM YHUCJIE B XOJI BBINOJHEHUS
¢u3MUecKoro UCCIeNOBaHUA WJIM TPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CUTYyallud, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIHNX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIN U YCIOBUSIM;

CTaBUTbH c€0s1 HA MECTO JIPYrOro 4YeJoBeKa B XO/€ CIIopa WIN JUCKYCCUU Ha
Hay4HYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHHMSI U JIOTHKY JPYIroro;
IpU3HABATh CBOE IIPABO HA OLUIMOKY IPU peIIeHUH (PU3NUECKUX 3a]1a4 WIH B
YTBEPKJICHUAX HAa HAyYHBIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 7 kijiacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

[ )

UCITOJIH30BaTh TIOHSITHUS ; bU3uYECKre U XUMUYECKUE SBICHUA,
HAOII0JIEHUE, SKCIIEPUMEHT, MOJICNb, THUIIOTE3a, CIMHHIBI (PU3HMUICCKUX
BEJIMYMH, aTOM, MOJIEKYyJIa, arperaTHble COCTOSIHHS BellecTBa (TBEPHOE,
KUJIKOE, Ta3000pa3HOE), MEXaHWYEeCKOe JIBHKEHHE (paBHOMEpPHOE,
HEpaBHOMEPHOE, MPSMOJIMHEINHOE), TPACKTOPHUSI, paBHOJACHUCTBYIOIIAS CUJIa,
nedopmanms (ympyras, IDIacTHYECKas), HEBECOMOCTb, COOOIIAIOIIHECS
COCY/IbI;

pasnmuuath sBieHus (Muddy3usa, TEIIOBOE IBM)XKCHUE YACTHIl BEISCTBA,
paBHOMEpPHOE  JBWIKCHHE, HEPaBHOMEPHOE  JIBUKEHHUE, HWHEPIUs,
B3aMMOJICMCTBUE TEJ, PAaBHOBECHE TBEPABIX TEJ C 3aKPEIIEHHOM OCKIO
BpallleHUS, Nepeaada JaBJICHUS TBEPABIMHU TEIaMHU, )KUIKOCTSIMU U Ta3aMH,
aTMocepHOe JaBlICHHE, IIJIaBaHWE TeEJ, MPEBpaIlCHUs MEXaHHUYECKOU
SHEPrYH) 0 OMHUCAHHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3UUECKOE SIBJICHHUE;



pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX  (U3UYECKUX  SBJICHUH B
OKpYXKaloleM MHUpe, B TOM uuclie (U3UYECKUE SIBJICHUS B MPUPOJIE:
MPUMEPHI JBUKEHUS C PA3IMUYHBIMU CKOPOCTSIMHU B KMBOM M HEXUBOU
pupojie, ACHCTBUE CHUJIBI TPEHUST B MPUPOJAE M TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJICHUS Ha XUBOW OpraHuU3M, IUIaBaHUE PbIO, phIUaru B
TEJIe YeJOBEKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33a/1ayy B Y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHbIE CBOMCTBAa (MpU3HAKH) (PUBHUECKUX SIBICHUM;
OMUCHIBATh U3YYCHHBIC CBOMCTBA Tel W (PU3UUECKUE SBJICHUS, UCIIONIb3YS
dbuzndeckre BeIMUYUHBI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMs, yTh,
CKOPOCTb, CPEIIHSASI CKOPOCTb, CHJIa YIPYIOCTH, CHJIa TSAKECTH, BEC TeJa,
cuja TpeHus, JaBjieHue (TBEPAOTOo Tena, )KUIAKOCTH, ra3a), BhITATKUBAIOIIAS
cuija, MEXaHudeckas padoTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIBI,
KOO (PUIIMEHT TIOJIE3HOr0 JICUCTBUS MEXaHW3MOB, KHHETHYECKas W
NOTCHIMAJbHAS DHEPrus), TMpPU ONHUCAHWH TPABUIBLHO TPAKTOBATh
(M3UYECKUI CMBICI UCTIOJIB3YEMbIX BETUYUH, UX 0003HAYCHUS U €TUHUIIBI
bU3UYECKUX BEIUYUH, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JIAHHYIO
bU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIWYUHAMU, CTPOUTH Tpaduku
W3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (QPU3NYECKHE SBJICHUS U MPOLECCHI,
UCIIOJIb3Yys TIpaBWiIa CIOXKEHUs Cui (BAOJb OJHOM mMpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs phiuara (0Js0ka),
«30JI0TO€ TMPaBUJIO» MEXaHUKHM, 3aKOH COXPAHEHHS MEXaHHYeCKOU
SHEPruy, TpPH OSTOM JaBaThb CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W
3aMKUChIBATh €r0 MATEMATHUECKOE BHIPAKECHHE;

O00BSACHATH (PU3UUECKHUE SBJICHUS, IPOIECCHI U CBOIMCTBA TEJ, B TOM YHCIIC U
B KOHTEKCTE CUTYallMi MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISBISATh
IPUYHUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1-2 JTOTHYECKUX
IaroB ¢ omopod Ha 1-2 W3YYEHHBIX CBOMCTBA (HYU3UUYECKHUX SIBJICHUH,
¢u3nUecKnX 3aKOHa WM 3aKOHOMEPHOCTH; PEIIaTh pacu€THBIC 3a7a4d B
1-2 nelicTBUSI, NCTIONB3YS 3aKOHBI U (POPMYIIBI, CBSI3bIBAIONINE (DU3UIECKUE
BEJIMYMHBI: HA OCHOBE aHalu3a YCJIOBUS 3aJayd 3alUChIBaTh KPaTKOE
yCIIOBUE, TOJCTaBIATh (U3HUECKHE BEIUYUHBI B (DOPMYJIBI U MPOBOJUTH
pacy€Thl, HAXOAUTH CIIPABOYHBIC JAaHHBIC, HEOOXOIUMBIC /I PEHICHUS
3aJ1a4, OIICHUBATh PEATMCTUYHOCTh OTYYCHHOU (PU3NIECKOIN BETMYNHBI;
pacro3HaBaTh NPOOJEMbl, KOTOPbIE MOKHO pEIIUTh NpPU T[OMOIIU
(¢u3HUECKIX METOJI0B, B OMTMCAHUHU UCCIIEIOBAHUS BBIICIATH IPOBEPSIEMOE
peAnoiokKeHue (TUMoTe3y), pa3inyaTh U UHTEPIPETUPOBATH MOJTYUEHHBII
pe3yabTaT, HaXOAUTh OUIMOKM B XOJE OIBITAa, AENaThb BBIBOABI IO €ro
pe3yibTaTam;



MPOBOJAUTH OMBITHI TIO HAOMIOACHUIO (PU3WYECKUX SBICHUN  WIH
(GU3HUECKUX CBOMCTB Te: POPMYIUPOBATH MPOBEPSIEMBIC TTPEATIOTIOKEHUS,
coOupaTh YCTaHOBKY U3 MPEIIOKEHHOTO 000pYAOBaHMS, 3aITUCHIBATH X0/
OTbITa U OPMYITHPOBATH BEIBOIBL;

BBITIOJHATE TPSMBIE HM3MEPCHHS PACCTOSIHUS, BPEMEHH, MacChl Tela,
00BéMa, CHJIBI W TEMIIEpaTypbl C WCIOIB30BAHUEM AaHAJIOTOBBIX U
mu(poBBIX MPUOOPOB, 3aMMCHIBATh IOKAa3aHUS MPUOOPOB € YUYETOM
3aJ1aHHOM a0COJIOTHOM MOrPEIIHOCTH U3MEPEHUI;

IIPOBOJUTH UCCIICAOBAHUE 3aBUCUMOCTH OJHOU (PM3MUECKONW BETUYHHBI OT
JIPYroll ¢ HCIOIb30BAHUEM TPSMBIX HW3MEPCHUU (3aBUCUMOCTH TyTH
PaBHOMEPHO JIBMKYIIETOCS TEJIa OT BPEMEHU JIBM)KCHHS TEJa, CHUIIbI TPCHUS
CKOJILKCHHSI OT Beca Tejla, KavyecTBa OOpaOOTKM TMOBEPXHOCTEH TENl W
HE3aBUCHUMOCTH CWJIBI TPCHHS OT ILIOIIAJIA COMPUKOCHOBEHHUS TEN, CHJIBI
YIIPYTOCTH OT Y/UTMHCHHS TPYXKUHBI, BBITAJIKUBAIOIICH CHIIBI OT 00BbEMa
NOrpYyKEHHOH YaCTH Teja ¥ OT INIOTHOCTH KHJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH Tejla, OT TIYOWHBI, HA KOTOPYIO TOTPYKEHO TEJIO, YCIOBHM
TUTaBaHUS TEJ, YCJIOBUW paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHWM  Y4EOHOrO0 WCCIICIOBaHMS, COOHMpaTh YCTAHOBKY W
BBITMIOJHATh U3MEPEHUs, CIeAys MpeaIOKEeHHOMY IUIaHy, (UKCHpPOBATH
pE3yNbTaThl TMOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYUH B BHUJE
NPEIJIOKEHHBIX TaOMUI[ W TpauKOB, JejaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIEIOBAHUS;

POBOAUTh KOCBEHHBIE HU3MEpPEHUs (PU3UYECKUX BEIUYHH (IIOTHOCTD
BEIIECTBA KUJKOCTU M TBEPAOTO TEJA, CUIIA TPEHUS CKOJILKEHUS, 1aBIICHHE
BO3/lyXa, BBITAIKUBAIOIIAS CHJIA, JEHCTBYIOIIas Ha TMOTPYKEHHOE B
KUJIKOCTh  Tello, KOA(PPUIMEHT TOJIe3HOTO  JEWCTBHS  MPOCTBIX
MEXaHU3MOB), CIEAys NPEITOKEHHOW WHCTPYKIHMU: TPH BHIOJIHEHUU
U3MEpEHUN CcOoOMpaTh HKCIEPUMEHTANBHYI0 YCTAHOBKY W BBIYMCISATH
3HAUYEHNE NCKOMOU BEIMYHHBI;

coOI01aTh MpaBUjia TEXHUKUA 0€30MacHOCTH MpHU padoTe ¢ JabopaTOPHBIM
000opyT0BaHUEM;

yKa3bIBaTh MPUHIHUIBI JACHCTBUS MPHUOOPOB M TEXHUUYECKUX YCTPOMNCTB:
BECHl, TEPMOMETp, JIMHAMOMETpP, COOOIIAIOIHUECS COCYABI, OapoMmerp,
phIuar, TOJBMKHBIA W HEMOABW)XHBIA OJIOK, HAKJIOHHAs IIJIOCKOCTB;
XapaKTepru30BaTh TPHUHIMIMBI  JEHCTBUA M3YYCHHBIX MPHOOPOB W
TEXHHYECKUX YCTPOMCTB C OMOPOM Ha WX omucanus (B TOM YHCIIE:
MOJNITUITHUKA, YCTPOHMCTBO BOJOIMPOBOJA, THAPABIUYECKUN Tpecc,
MaHOMET], BBICOTOMED, TOPITHEBOI HACOC, APEOMETP), UCTIONB3YS 3HAHUS
0 CBOMCTBaxX (PU3NUECKUX SIBICHUN U HEOOXOAMMBIE (DU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;



NPUBOAUTHL  MOpUMEPHl  (HaXOAuTh  MHOpMaNMIO O  MpUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3MYECKUX 3HAHMM B TOBCEIHEBHOMU
KU3HM JUIsl oOecrieueHus 0e30MacHOCTU Mpu OoOpalleHuu ¢ NpudopamMu U
TEXHUYECKUMU YCTPOUCTBAMU, COXPAHECHHUS 3J0POBbS U COOJIIOICHUSI HOPM
AKOJIOTUYECKOTO MOBEJCHHUS B OKPYKAIOIIEH Cpeae;

OCYHIECTBJISITh OTOOpP MCTOYHMKOB uUHGopmauuu B HWHTepHere B
COOTBETCTBUHM C 3aJaHHBIM IMOKMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAaHUW W TNYTEM CpPaBHEHUS PA3JIUYHBIX HCTOYHUKOB  BBIACIATH
uH(opMalnIo, KOTOpasi SIBIASETCS MPOTUBOPEYMBON MJIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIH30BaTh MPHU BHITIOJIHEHUN YUEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
aUTEPATypy (GU3UYECKOTO COJIEPIKAHUSI, CIIPABOYHBIE MATEPHUAIIBI, PECYPChI
cetu UMHTepHeT, BiaAeTh TpUEMAMH  KOHCIEKTUPOBAHHS  TEKCTa,
npeoOpazoBaHus UHGOPMAITUU U3 OJTHOW 3HAKOBOU CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHUE MUCHbMEHHBIE U YCTHBIC COOOIICHUS Ha
OCHOBE 2-3 MCTOYHHMKOB WMH(pOpManuu (PU3NIECKOTO COACPKAHHS, B TOM
YyuCIe MyOIMYHO JIeJIaTh KpaTKUE COOOIIEHUS O Pe3yJIbTaTaX MPOSKTOB WU
y4eOHBIX MCCJIEAOBAaHUN, MPHU ATOM TPAMOTHO HCIOJIb30BaTh H3YUYEHHBIN
MOHATUUHBIA ammapatr Kypca (QU3HKHA, COMPOBOXKIATH BBICTYIICHHE
IIPE3CHTAlNEN;

IIpU BBITIOJTHEHUN YYEOHBIX IMPOEKTOB W HCCIEIOBAHUN pacIpeeisaTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBHU C TIOCTABJICHHBIMHU 3aJlauaMH,
CJIEIUTh 3a BBINOJHEHHEM IUIaHAa JCHCTBUM, aJeKBaTHO OICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATCIBHOCTh  TPYIIBI,  BBHICTPAaUBAThH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YIUTHIBAsI MHEHUE OKPY>KAIOIIHX.

K xoniry oOyuenus B 8 kiacce npeMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

()

UCIIOJIb30BaTh MOHATHUSA: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JBUKCHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTATUIMYECKUE U
amop(HBIE Tena, HACBHIIMICHHBIH W HEHACHIICHHBIA TMap, BIAXHOCTbH
BO3/yXa, TEMIIEparypa, BHYTPEHHSAS DJHEPrus, TEIUIOBOM JBUIaTElNb,
3JIEMEHTAPHBIN JJIEKTPUUECKUN 3apsii, SIEKTPUUECKOE 10JI€, TPOBOJHUKH U
JIUBJICKTPUKH, TOCTOSTHHBIN 3JIEKTPUUECKUN TOK, MAarHUTHOE T10JIE;
pasznuyath SBJICHUS (TEIJIOBOE pACIIMPEHHUE U CXaTue, TeIulomnepenaua,
TEIUIOBOE PABHOBECHE, CMAYMBAHUE, KANWJUIIPHBIE SBJICHUS, UCIIAPCHHUE,
KOHJICHCAIIUs, IUIaBJICHUE, KpUCTaIM3anusi (OTBEpAEBaHUE), KHUIICHUE,
TeIUIonepe1ada (TemI0NnpOBOJHOCTD, KOHBEKLH, U3IIyYEHUE),
AJIEKTpU3alus TEJl, B3AUMOICHUCTBUE 3aPAJIOB, JIEHUCTBUS 3JIEKTPUUYECKOTO
TOKA, KOPOTKOE€ 3aMbIKaHWE, B3aMMOJICMCTBUE MAarHUTOB, JCHCTBUE
MAarHUTHOTO MOJISl Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMArHUTHAS WHTYKIIHS)



M0 ONHUCAaHUI0 MX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHHE M3YYEHHBIX  (U3UYECKUX  SBJICHUH B
OKpYXaIollleM MHpE, B TOM uucie (U3MYECKHE SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSXKCHUE W KaNWUISIPHBIC SBJICHUS B TPUPOJIE,
KpUCTaUlbl B Ipupoxae, wusinydeHue ConHIA, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHES, CHEra, JIEKTPUUECKUE
ABJICHUS B aTMocdepe, 3IEKTPUYECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiH, Jpeid MOJIOCOB, POJIb MATHUTHOTO TOJIS JJis KU3HHU Ha
3emiie, OJISIPHOE CHUSHME, TPU STOM MEPEBOAUTH MPAKTUYECKYIO 3a/1auy B
yueOHYI0, BBIACNATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (U3MUECKHUX
SIBJICHUI;

ONMKCHIBATh U3yUYECHHbIE CBOMCTBA TeN U (PU3MUYECKUE SBICHUS, UCTIOIb3YS
bu3uYecKkue BETUUYUHBI (TeMIlepaTypa, BHYTPEHHsISI SHEPTHUsl, KOJIHMYECTBO
TEIJIOThI, yJENbHAasl TEIUIOEMKOCTh BEUIECTBA, yJENbHAas TEIUIOTa
IUTABJICHUS, YJIeJbHAs TeIJioTa MapooOpa3oBaHUs, yJAelbHAs TEIUloTa
CropaHusi TOIUIMBA, KOI(PPHUIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOU
MAaIIMHbI, OTHOCUTEJIbHASI BIA)KHOCTh BO3/1yXa, AIEKTPUUECKUH 3apsii, CUia
TOKa, 3JIEKTPUYECKOE HAMPSHKEHUE, COTPOTUBIIEHNE IPOBOIHUKA, YAEIbHOE
COTPOTHBJICHHE BEIIECTBAa, paboTa M MOIIHOCTH 3JEKTPUYECKOTO TOKa),
IIPU ONKMCAHUU MPABWILHO TPAKTOBAThH (DU3UUECKUN CMBICI HCTIOIb3YEMBIX
BEJIMYMH, OOO3HAUYEHHUS W EAMHMIBI (U3HUYECKUX BEIUYHH, HAXOJIUTh
dbopMyIbl, CBSI3BIBAIONIME JAHHYIO (U3MYECKYIO0 BEJIMYMHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTH TpaUKU H3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBICHUS U TPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJIOKEHHUSI MOJIEKYJISPHO-KUHETUYECKOW TEeopuu
CTPOCHHMS BEIIECTBA, MPUHLMI CYNEPHO3ULMH IMOJIel (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma JJis y4acTKa UEeMNu, 3aKOH
Jlxoynsi-JleHua, 3akOH COXpaHEHUsl SHEPTUH, NPU 3TOM JIaBaTh CIOBECHYIO
bOpMyNIHPOBKY 3aKOHA M 3alUCHIBATh €r0 MAaTEMAaTHYECKOE BBIPAKCHUE;
OOBSACHATh (PU3MUYECKHE TPOIECCHl U CBOWCTBAa TEN, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallui MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHOCIIECICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 1-2 JTOTHYECKUX
miaroB ¢ onopod Ha 1-2 M3y4YEHHBIX CBOWCTBA (PU3UUYECKUX SIBICHUMH,
($u3NYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTE1;

peniaTh pacuéTHbIC 3a/1a4u B 2-3 ACHCTBUS, UCTIONB3YsI 3aKOHBI U JOPMYIIHI,
CBSI3bIBAIOIINE (PU3MUECKUE BETUYMHBI: HA OCHOBE aHallM3a yCJIOBUS 3a/1aun
3alUCHIBATh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK JAHHBIX IS
pelieHus 3aa4u, BbIOMpaTh 3aKOHbBI U (DOPMYIIBL,



He0OXoUMbIe 1JIs €€ pelieHus], IPOBOAUTh PacUEThl U CPAaBHUBATH
MOJIYYEHHOE 3HaUE€HHUE (PU3NYECKOI BETUUYHMHBI C U3BECTHBIMH JIAHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh TPU OMOIIU
(pU3HYECKHX METO/IOB, UCIIOJIb3YsI ONUCAHUE UCCIEIOBAHUS, BBIIEISATh
poBepsieMOe MPEANOI0KEHNE, OLICHUBATh IPABUIIBHOCTD MOPSIIKa
IPOBEJICHUS UCCIEAOBAHMS, 1€TaTh BBIBOJIBI;

OPOBOAUTH OMBITBI 1O HAOMIOACHUIO (PU3WYECKUX SBJICHUH WIH
(¢u3HUECKrX CBOWCTB Tell (KalWJUIIPHBIEC SIBJICHUS, 3aBUCUMOCTh JaBICHUS
BO3/lyXa OT €ro 0o0b&Ma, TeMIepaTypbl, CKOPOCTH IMpoliecca OCThIBAaHUS U
HarpeBaHus TPU H3IYUYCHUH OT IIBETAa M3Tydaromnied (IMOrIomaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJABI OT TEMIEPATYPbl KUAKOCTH H
wionaan €€ TMOBEPXHOCTH, OJJIEKTpHU3alUs Tell M B3aUMOJCHCTBUE
ANEKTPUUECKUX 3apsiioB, B3aWMOJCHCTBUE MOCTOSHHBIX MAarHUTOB,
BU3yaJIU3allUsl MArHUTHBIX TIOJI€H TOCTOSIHHBIX MArHHWTOB, JCHCTBUS
MarHUTHOTO TOJISi HAa MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa,
CBOICTBA AJIEKTPOABUTATENIS IOCTOSTHHOTO TOKA): dbopmynupoBaTh
IpOBEpsiEMbIE MPEINON0KEHHS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
o00OpyZOBaHUs, OIMHCHIBATH XOJ OMNbITa W (OPMYIHPOBATH BBIBObI;
BBITIOJHATh IPSIMbIE U3MEPEHHS TEMITEPATYPbl, OTHOCUTEIHLHON BIAKHOCTH
BO3JlyXa, CWJbl TOKa, HAMpPsDKEHHS C HCIOJIb30BAaHUEM aHaJOTOBBIX
npuOOpOB U JATYMKOB (PU3NUYECKUX BEJIMYMUH, CPABHUBATh PE3YIbTaThl
U3MEpEHUN C y4€TOM 3aJlaHHOM a0CONIOTHOW MOTPEIIHOCTH; MPOBOJUTH
UCCJIEIOBaHNE 3aBHCHUMOCTH OJHOW (PU3MYECKOM BETWYMHBI OT IPYrou ¢
UCIIOJIb30BAHUEM TMPSMBIX M3MEPEHH (3aBUCUMOCTh COMPOTUBICHUS
IPOBOJAHUKA OT €TO JIJIUHBI, TUIOIAJAN MOTIEPEYHOTO CEUEHUS U YACIbHOTO
COTPOTHBIICHHUS BEIECTBA TMPOBOJHMKA, CHUJIIBI TOKa, HAYIIETO Yepe3
NPOBOAHUK, OT  HANpsXKEHUS  HA  TMPOBOJHUKE,  HCCJIEJIOBAHUE
MOCIICIOBATEIBHOTO W MapajuleIbHOTO  COEAMHEHUH TMPOBOJHUKOB):
IUTAHUPOBATh  HCCIIEIOBAaHWE, COOMpaTh YCTAHOBKY W  BBITIOJIHSATH
U3MEpEHUs, CIeAysl MPEeMTOKCHHOMY IUIaHy, (PUKCHPOBATH PE3YIbTaThl
MOJTYYCHHON 3aBUCUMOCTH B BHJI€ TaOJIHI] ¥ TPa(UKOB, J€aTh BHIBOABI 11O
pe3yabTaTaM UCCIeI0BaHUs;

POBOANTh KOCBEHHBIE W3MEpEeHHUS (U3MYECKUX BeIWuuH (yaerapHas
TEIUIOEMKOCTh ~ BEILIECTBA, CONPOTUBIEHUE NPOBOJAHUKA, padoTa W
MOIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATh H3MEPEHHMs, COOMpAaTh
AKCIIEPUMEHTAIBHYIO YCTaHOBKY, CJIEAys NMPEMJIOKEHHOW MHCTPYKIUH, U
BBIYHCIISITh 3HAUEHUE BEITMYUHBI;

co0JII01aTh IPaBUJIa TEXHUKHU 0€30MaCHOCTH MPHU padoTe ¢ 1abopaTOPHbIM
000pyI0BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI JEHCTBUSI U3YUYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX OMHUCAHUS (B TOM YHUCIIE: CHCTEMA



OTOTUJICHUS] TOMOB, TUTPOMETP, MapoBasi TypOruHa, aMIIEpPMETp, BOIBTMETP,
CUETUMK DIIEKTPUUYECKOW DHEPTUH, SIEKTPOOCBETUTENIbHBIE MPHOOPHI,
HarpeBaTebHbIE JIEKTPONPUOOpPHI (IPUMEPHI), DIEKTPUYECKHE
MPEIOXPAHUTENH, YIEKTPOMArHHUT, SJEKTPOIBUTATEIb TTOCTOSIHHOT'O TOKA),
UCTIOJNB3YysI 3HAHUA O CBOMCTBAX (M3MUECKHUX SIBICHUH U HEOOXOAHMMEIE
¢uzndyeckue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHCTBA M HW3MEPHUTEIIbHBIC
IpUOOPHI IO CXEMaM U CXeMaTHYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETp, TUTPOMETp, JABHTaTelb BHYTPEHHETO CropaHMUs,
AIIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMbI OJJIEKTPHUECKHX IMEeneil C
MIOCJIEIOBATENIFHBIM U TIapaJUIETbHBIM COSAUHEHHEM JIEMEHTOB, pa3iinyast
yCTIOBHBIE 0003HAYCHHUS FIIEMEHTOB JIEKTPUYECKHX IICTICH;

NPUBOANTH MIPUMEPHI (HAXOIUTh UHPOpPMAITIO O IPUMEPaX)
NPaKTUYECKOTO HCTOIB30BaHUS (DU3MUECKUX 3HAHWH B TIOBCEIHEBHOM
KU3HU N1 oOecnieueHusi 6e30MacHOCTU MPU OOpalleHuu ¢ MpudopamMu u
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHCHHS 3/I0POBbSI U COOJIIO/ICHUSI HOPM
HKOJIOTUYECKOTO TTOBEACHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBJIATh TOWUCK HWHPOpMAIMK  (U3HUYECKOTO COJEpKaHUS B
WNuTepHere, Ha OCHOBE WMEIOUIMXCA 3HAHUM H MyTEM CpaBHEHUS
JIOTIOTHUTENbHBIX UCTOYHUKOB BBIACISATh MH(POPMALIUIO, KOTOPAs! SIBISETCS
IPOTUBOPEUHUBON MITU MOKET OBITH HEJJOCTOBEPHOIA;

UCIIOJIb30BaTh MPHU BHITTOJIHEHUH Y4€OHBIX 3aJJaHUN HAYYHO-TOMYJISIPHYIO
AUTEepaTypy GU3MUECKOTO COAEPKaHUs, CIIPABOYHBIE MATEPUAIIBI, PECYPCHI
cetu UHTepHer, BnajeTb mNpuéMaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHus HHPOPMAITUY W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE W KpPATKHE YCTHBIE COOOIICHUS,
0000mass wWHpOpMANMIO W3 HECKOJIBKMX HCTOYHUKOB (PUBHIECKOTO
colepkaHusi, B TOM 4YHCIE MYOJUYHO TPEACTABIATh PE3YJIbTaThl
IPOEKTHOW WJIM HCCIIEOBATENIbCKON NEATEIbHOCTH, NMPU 3TOM T'PaMOTHO
UCTIONIb30BaTh M3YYCHHBIM TOHATHHHBIA anmapat Kypca (U3HKH,
COIPOBOX/IATh BBICTYIUICHUE MTPE3CHTALIUEH;

OpU BBIINOJHEHUH YYEOHBIX IPOEKTOB U HCCIIEAOBAaHUN (U3NYECKUX
IPOILIECCOB PACTIPEAEATh OO0S3aHHOCTH B TIpPYyNIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJ]a4aMH, CJIECIUTh 32 BBIMOJHEHUEM IUIaHa JEHCTBHUHA U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIM BKJIAg B
JesITeIbHOCTD TPYIIIBI, BEICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBUE,
HPOSIBIISISt TOTOBHOCTH pa3pemiath KOH(QIUKTHL.

K xoniy oOydenus B 9 kijiacce npeIMETHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUI:

HUCIIOJIB30BATh IIOHATHA. CHUCTECMA OTC‘-IéTa, MaTcpuaJbHasd TOYKaA,
TPACKTOPHUA, OTHOCHUTCIIbHOCTh MCXAaHNYCCKOI'O ABUXKCHUAA, I[e(bOpMaI_[I/IH



(ympyrasi, mjaacThyeckasi), TpPEHHUE, IEHTPOCTPEMHTEIILHOE YCKOpPEHUE,
HEBECOMOCTh U TEPErpy3KH, IEHTP TAXKECTH, aOCOIIOTHO TBEPIOE TEiO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHUE KoJieOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U yIBTPA3BYK, SJIEKTPOMArHUTHBIE BOJIHBI, IIIKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JaJIbHO30PKOCT,
CIIEKTPhI UCIYCKAaHMS U TIOTJIONIEHUs, anb(a, 6eTa- U raMma-u3ydeHus,
U30TOIBI, sIACPHAS YHEPTETHUKA;

paznuuath SIBJICHUS (paBHOMEPHOE M HEPABHOMEPHOE IMPSIMOJUHEHHOE
JBIDKCHHE, PABHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUXKEHUE, CBOOOIHOE
najieHue TeJl, pABHOMEPHOE JABWKEHHUE MO OKPYKHOCTH, B3aUMO/ICHCTBUE
TeJ, PEaKTUBHOE JBWIKEHUE, KoJjieOaTeabHOe JBMXKEHHUE (3aTyxarolue u
BBIHY)KJICHHBIE KOJIeOaHWs), PE30HAHC, BOJIHOBOE JIBHKEHHUE, OTpa)KECHUE
3ByKa, MPSIMOJIMHEHHOE pPACIpPOCTPAaHEHHE, OTpPaKCHUE U TMPEIOMJICHUE
CBETa, TIOJIHOE BHYTPEHHEE OTpaKECHUE CBETA, Pa3JIOKEHHUE OEJIOro CBEeTa B
CIIEKTp U  CIIOXKEHWE CIEKTPaJIbHBIX IIBETOB, JHUCIIEPCUS CBETa,
€CTEeCTBEHHAs! PaJUOaKTUBHOCTb, BO3HWKHOBEHHE JMHEHYATOrO CIEKTpa
U3JIYYCHUS) 110 OMHUCAHUIO0 UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHHUE;

pacno3HaBaTh MPOSIBJICHHE M3YUYEHHBIX (PU3WYECKUX  SBICHUU B
OKpyXaromeM Mupe (B TOM 4Hclie (PU3NYECKUE SBICHUS B MPHUPOJE:
IPWIMBBI U OTJIMBBI, JBUKEHUE IUTaHET COJIHEUHON CUCTEMBI, pEAKTUBHOE
IBUKEHHE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, D3XO0, I[BE€Ta Tell,
ONTUYECKHE SIBICHUS B NPUPOJIEC, OUOJOTHYECKOE IEHCTBHE BUIUMOTO,
yIabTpaUONETOBOIO U PEHTICHOBCKOTO M3IyYEHUH, €CTeCTBEHHBIN
PaAMOaKTUBHBIN (HOH, KOCMHUYECKHUE JIYyYH, PAJAUOAKTUBHOE H3ITYyUCHUE
OPUPOJHBIX MHUHEpAlOB, JACHCTBUE paJMOAKTUBHBIX U3JyYEHUH Ha
OpraHu3M YEJIOBEKa), MPU 3TOM MEPEBOAUTh NPAKTUYECKYIO 3aJady B
yueOHYI0, BBIICNATH CYIECTBEHHbIE CBOWCTBa (TIpU3HAKH) (PU3NUYECKUX
SIBJICHUM;

OMKCHIBATh M3YUYCHHBIE CBOMCTBA TNl U (U3UUYECKUE SIBJICHUS, WUCIIONIB3YS
¢usnueckre BENMWYUHBI (CpPEelHSsl W MrHOBEHHAas CKOPOCTh Tela TpH
HEPAaBHOMEPHOM JBUKCHHUH, YCKOPEHHE, NEepeMELICHUE, IMyTh, YrioBas
CKOPOCTb, CHJIA TPEHUsS, Cujia YINPYroCTHU, CUJIA TSHKECTH, YCKOpPEHUE
CBOOOJHOTO TMAaNeHWs, BEC Tela, WMIYJIbC Tela, WMITYJIbC CHIIbI,
MexaHuyeckass paboTa M MOINHOCTb, MOTEHIHAIbHAS SHEpPrusi Tena,
MNOJHATOTO HaJ MOBEPXHOCTBHIO 3€MIIM, MOTEHIMAJIbHASI SHEPIrUsl CHKaTou
MPYKUHBI, KHHETUYECKast SHEPTUsl, MOJIHAsI MEXaHUUECKask SHEPT U, IEPUO/T
M 4acToTa KojeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYyKa U BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTellb MPEJIOMIICHUS Cpe/bl), MpPU OMUCAHUU
MPaBUIIBHO TPAKTOBAaTh (DU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYHH,



0003HaueHUsT U E€JUHULBl (PU3NYECKUX BEIUYMH, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMYMHY C APYTMMH BEJIMYMHAMM,
CTPOUTh TpapUKA H3YUYEHHBIX 3aBUCUMOCTEN (IU3MUECKUX BEIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBICHHUS U MPOLECCHI,
UCIOJIb3Ys 3aKOH COXpPAaHEHHUS JHEPruH, 3aKOH BCEMHUPHOIO TITOTEHUS,
OPUHLIMIT CYNEPHO3ULIMH CWJI, OPUHLMI OTHOCUTENbHOCTH ['anmuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHBI OTPAXEHUS U
IPEJIOMIICHHSI CBETA, 3aKOHBI COXPAHEHHS 3apsS0BOI0 U MAacCOBOTO YHUCEN
OpU SIIEPHBIX peaklusX, MpU 3TOM JaBaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3alMChIBaTh €r0 MaTEeMaTHYEeCKOE BBIPAKEHUE; OOBICHSITH
¢u3nueckre mpoLecchl W CBOWCTBA TEJl, B TOM YHUCIE U B KOHTEKCTE
CUTyalun NPAKTUKOOPUEHTUPOBAHHOT O XapakTepa: BBISIBIISIT
NPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 2-3 JOTUYECKUX
IaroB C OMopod Ha 2-3 H3Y4YEHHBIX CBOMCTBA (PU3UYECKUX SIBICHUM,
($U3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a7a4M (OMUPAOIINECS Ha CUCTEMY U3 2-3 ypaBHEHU),
UCIIOJIb3YA 3aKOHBI U POPMYIIBI, CBSA3BIBAIOIINE (PU3HMUECKHIE BEJIMUMHBI: Ha
OCHOBE aHaJIM3a YCIIOBUSI 3aJla4Ml 3alHChIBATh KPATKOE YCIOBHE, BBISBISATH
HEJO0CTAaIOIME WM U30BITOYHBIC JAHHBIE, BHIOUPATH 3aKOHBI U (POPMYIIBI,
HEOOXOJIMMbIE JJIi  PEIIeHHs, MPOBOAUTH pacu€Thl U  OICHUBATh
PEATMCTUYHOCTh  TOJIYYEHHOT'O 3HA4YeHUS (PU3NYECKONM  BEITUYHHBI;
pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PpEIIUTh TMPU [OMOIIH
¢u3MUecKX METO/OB, HCIOJIb3Ys OMHCAHUE HCCIEOBAaHUSA, BBIACIATH
IPOBEPSIEMOE  MPEAIOJIIOKEHNE, OLEHUBATh IPABWIBHOCTh MOPSAKA
NPOBEACHUSI  UCCIENOBAaHUS, [J€JaTh  BbIBOABL, HHTEPIPETUPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

NPOBOAUTH OMNBITBI MO HAOMIONEHUIO (HU3UYECKUX SBICHUM WU
¢du3nuecknx CBOMCTB Ten (M3ydeHHE BTOpPOTO 3akoHa HploTOHA, 3aKoHa
COXpaHEHHUsl HSHEPruM, 3aBUCUMOCTh MEpHOAa KOJEOAHWN MPYKUHHOTO
MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUIATY/Ibl MaJIbIX KOJIeOaHUM, MPSIMOIMHEHHOE pacipoCTpaHeHHE CBETa,
pa3jioxeHue Oeoro cBera B CIEKTp, U3yYEHHE CBOICTB M300pa’KeHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHMs IpenMera B coOuparomien
NWH3€, HAOIIOJCHHE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB H3ITyYCHUS):
CaMOCTOSATETLHO  cOOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO Habopa
000py1I0BaHUs, OMUCHIBATH X0 OTBITA U €r0 Pe3yJbTaThl, GOPMYINPOBATH
BBIBO/JIbI;

MIPOBOJUTH MPU HEOOXOIUMOCTU CEPHUIO MPAMBIX W3MEPEHHH, ompenenss
cpeiHee 3HaueHUE uU3MepsieModM BenudyuHbl ((DOKYCHOE paccTosiHUE
coOuparonieil JIMH3bI), OOOCHOBBIBaTH BBIOOp cHoco0a U3MEPEHUs
(u3MepuTenbHOro npudopa);



MPOBOJIUTh UCCJIEAOBAaHUE 3aBUCUMOCTEH (DU3UYECKUX BEJIMYHUH C
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITYyTH OT BPEMEHHU TIPHU
PAaBHOYCKOPEHHOM JIBIDKEHMU ©0€3 HayajdbHOM CKOpPOCTH, IMepuoja
KOJICOaHMI MaTeMaTHYeCKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpa)X€HWs CBeTa OT yrja MaJieHus U yrjia MPeIoOMJICHUS OT yrJia
najJieHus): TUIAHUPOBATh UCCIEOBAHKE, CAMOCTOSITEILHO COOMpaTh
YCTaHOBKY, (UKCHpPOBATh PE3yJbTAThl  IOJYYCHHOW 3aBUCHMOCTH
bU3MYeCKUX BETUYUH B BUJE TAONHI] U TpadUKOB, JENaTh BBIBOJBI IO
pe3yabTaTaM UCCIIeI0BaHus;

IPOBOAUTh KOCBEHHBIC WM3MEPCHHUS (DHU3NYCCKUX BEIWYUH (CPEIHSS
CKOPOCTb U YCKOPEHUE Tejla PU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHUE
CBOOOTHOTO TAaACHUS, KECTKOCTh TIPYXHUHBI, KOI(DPUIMEHT TpEeHHS
CKOJIbXKEHUSI, MEXaHW4eckass paboTa W MOIIHOCTh, YaCTOTa U TIEPHOJ
KoJicOaHHUI MaTEMaTHYECKOTO U MPY>KMHHOTO MasTHUKOB, ONITUYECKAsK CHUIIa
coOuparoIielt JTMH3bI, PaJAMOAKTUBHBINA (OH): TUTAHUPOBATH
U3MEpPEHUs, COOUpaTh JKCIECPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJHATH
U3MEpEHUs, CIIeays TPEIIOKCHHOW HWHCTPYKIHUH, BBIYHCIATH 3HAYCHHUC
BEJIMYHMHBI U aHAIM3UPOBATH MOJYUYCHHBIC PE3YJIBTATHI C YUETOM 3aJJaHHOM
MOTPEIIHOCTH U3MEPEHU;

coOI01aTh MpaBUjia TEXHUKHU 0€30MacHOCTH MpU paboTte ¢ 1abopaTopHbIM
000pyaOBaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKM U3YYEHHBIX (DU3UUYECKUX MOJIETeH:
MaTepuajibHasg TOYKa, aOCOJIOTHO TBEPIOE TEJI0, TOYEHHBIH HCTOYHUK
CBeTa, JIy4, TOHKAs JIMH3a, TUIaHEeTapHasi MOJIeNIb aTOMa, HyKJIOHHAsI MOJIENb
aTOMHOTO S]1pa;

XapaKTepu30BaTh NPUHIMMBI  JEUCTBUS U3YYCHHBIX TPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha UX omnucaHus (B TOM YHUCIE:
CIUJOMETP, NAaTYMKUA TIOJIOKEHHS, PACCTOSHUS W YCKOpPEHHUs, paKeTa,
AXOJIOT, OYKH, TNEPHUCKON, (oToammapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUA O
CBOMCTBaX (U3MUECKHX SABJICHUA ©  HEOOXOAuMbIe  (U3HYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATUYHBIE PUCYHKH U3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTUIECKUX MPOIIECCOB MPHU
pelIeHn: y4eOHO-TIPAKTUYECKUX 3a]1a4, ONTHICCKUE CXEMBI TS
MIOCTPOCHMS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
IPUBOUTH IPUMEPHI (HAXOUTh HH(HOPMAIUIO O TIPUMEPAX)
MPAKTUYECKOTO UCTIOJIH30BAHUS (DU3UICCKUX 3HAHUU B TTOBCETHEBHOMN
KU3HM 1JI1 o0ecreueHns: 0€30MacHOCTU MpU 00pallleHnH ¢ npudopamu u
TEXHUYECKUMU YCTPOUCTBAMHU, COXPAHECHHUS 3/IOPOBbS U COOTIOICHHSI HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPY Kalolllel cpelie;



OCYIIECTBJISATh TMOWCK WHPOpMauu (PU3MUECKOTO COACpKAHHUA B
HuTepHeTe, caMOCTOATENBHO (DOPMYITHPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH ONPEJENICHUs TOCTOBEPHOCTH MOTy4YeHHONW MH(OpPMAIUK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOJTHUTEIbHBIX UCTOYHUKOB;
UCTIOJIh30BaTh MPH BBHIMOJTHEHUH YYEOHBIX 3aJaHU HAyYHO-TIOMYJISIPHYIO
auTepaTypy HU3MUECKOTO COAEPKaHus, CIIPABOYHBIC MaTePHAIIbI, PECYPCHI
cetm UHTepHer, BmageTh mNpuEéMaMU KOHCIIEKTHPOBAHHS  TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
UHPOpPMAIIMN W3 HECKOJIbKHX MCTOYHHUKOB (PU3NYECKOTO COJEpKaHU,
MyOJIMYHO TPECTABIATH Pe3yIbTaThl MPOSKTHON MIIM MUCCIIEI0BATEIHCKOM
ACSTeNbHOCTH, TpPH 3TOM TPaMOTHO  HCIIOJNB30BATh  HM3yUEHHBIN
NOHATUWHBINA ammapaT M3yd4aeMoro pasjaenia (U3WKH W COMPOBOXKAATH
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XapaKTEePUCTHKA
B3anMMOJICHCTBUS
ten. Cuna
YOPYrocTH. 3aKOH

I'yka

20

JlaGoparopHas
pabota
«3yueHne
3aBHCUMOCTH
pactsKeHus
(medopmarimm)
MPYXUHBI OT
MPUIIOKEHHOU
CHJIBI»

21

SIBnenune
Tarotenus. Cuia
TSKECTHA

22

CBs3b MEXTY
CHJION TSKECTH U
Maccoi tena. Bec
Tena. Pemenue
3aJ1a4 110 TeEME
"Cuna tsxectn"

bu6mmoreka [IOK
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Cuia TsDKeCcTH Ha
JOPYTUX IJIaHETaX.
dusznueckue
XapaKTEePUCTUKU
IUIaHeT
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al1502

24

H3mepenue cuim.
Junamomerp

bubnmoreka [JOK
https://m.edsoo.r
u/ffo

25

Bec tena.
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CnosxeHue 1Byx
cul,
HaIIPaBJIEHHBIX 10
OJIHOU ITPSIMOM.
PaBHOelicTBYIOIT
as cuil

bubmuoreka [JOK
httDs://m.edso0.r
u/ffo

ala’0

27

Pemenne 3agad no
TeMe
"PaBHOCHCTBYIO
mas cur"

28

Tpenue
CKOJIbXKEHUS U
TpPEHUE MOKOSI.
Tpenue B npupoae
U TEXHUKE

bubmmoreka [{OK
https://m.edsoo0.r
u/ffo

alb9c
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JlaGoparopHas
pabota
«3yuenue
3aBHCUMOCTH
CHWJIBI TPEHUS
CKOJIbJKEHUS OT
CHWJIBI IaBJICHUS U
Xapakrepa
COTIPUKACAIOIIUXC
sI TOBEPXHOCTEM»

bu6moreka [IOK
https://m.edsoo.r
u/ffo

alcc8

30

Pemrenue 3agau Ha
ompeneaeHue
PaBHOJEHCTBYIOIII
€M CHIIBI

31

Pemenue 3amay no
TemaM: «Bec
Tenay,

«I" padpuyeckoe
n300pakeHUE
cry, «Cunbly,
«PaBHOAENCTBYIO
1I1asi CHID)

bubnuoreka [JOK
https://m.edsoo.r
u/ffo

aldeO

32

KoHnTtponpHas
paboTa 1o Temam:
«MexaHu4ueckoe
JIBIDKCHHEY,
«Macca,
IUIOTHOCTBY, «Bec
Tenay,



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

«['paduueckoe

n300pakeHue
cri», «Cunbl»
[laBiienue.
bubmmoreka [IOK
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https://rn.edsoo.r
33 YMEHBIIICHUS U W/ 0
YBCIIUUCHUA a20a6
ABJICHUS
[laBiienue rasza.
3ABHCHMOCTE bubmmoreka [IOK
https://m.edsoo.r
34 | naBneHwus raza oT /FfO
00BéMa, 22376
TEeMITePaTypPhI
ITepenaua
JABJICHUS
TBEPILIMHT bu6moreka [IOK
p https://m.edsoo.r
35 TeTaMH, u/FfO
JKUIKOCTSIMUA U a25b0
rasamMu. 3aKoH
ITackansg
JlaBieHnwue B
bu6mmoreka [IOK
JKUIKOCTH U rase, i
36 https://m.edsoo.r
BBI3ZBAHHOC u/ffo
NEUCTBUEM CHIIEI 22718
TSHKECTH
Pemrenue 3agau o
Teme «JlaBneHue B Eubmorexa OK
37 https://m.edsoo.r
JKMIKOCTH U rase. u/ff0
3akou ITackams» 22826
Coo0mmarommecs bubmuoreka LJOK
38 https://m.edsoo.r
COCYyJIbl u/ffo
I'uapaBinyecKuii Bubmmorexa [IOK
39 https://m.edsoo.r
Hpece u/ffo
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JKMIKOCTHBIH
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a1 CYIIECTBOBAHHMS https://m.edso0.r
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aTMoc(epHOTO
JIABJICHUS OT
BBICOTHI HA{
YPOBHEM MOPs

Bec Bo3nyxa. bubnuorexa [JOK
42 | Armocdeproe https://m.edsoo.r
JaBJICHHE m
N3mepenue bubnuorexa [JOK
43 | ammocdeproro https://m.edsoo.r
nasienus. OmsIT u/ffD
Toppuyennu a2da8
3aBHCUMOCTE
aTMOC(EHOTO bubmmoreka [{OK
P https://m.edsoo.r
44 JABIICHUS OT u/FfO
BBICOTEI HAJI a2fca
YPOBHEM MODSI
bapowmerp-
AHEpOUI. bubmuotexa [JOK
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JIaBJICHHE Ha u/ffD
Pa3IUYHBIX a2fc4
BBICOTAxX
Pemrenue 3agad o
16 TeEME
"AtmocdepHoe
nasjeHue"
eMCTBHE
A bu6mmoreka [JOK
JKMIKOCTH U rasza i
17 https://m.edsoo.r
Ha MOTPYKEHHOE B u/ffiD
HHX TENO0. 23276
ApxumMmeJioBa cuia
JlaGopaTopHas
pabota
«Omnpenenenue
e — bu6mmoreka [JOK
48 https://m.edsoo.r
CHIJIBI, @
JIEUCTBYIOLIEN HA a33fc
TeJo,
MOTPYKEHHOE B
KUIKOCTD)
JlaGopatopHas
bu6mmoreka [JOK
padora no Teme https://m.edsoo.r
49 «MccnenoBanue S '

3aBUCHUMOCTH BE€Ca
TCJIa B BOAC OT

u/ffD
a3514
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o0béMa
IIOTPYKEHHOU B
XKUAKOCTb YacTH
TEay

50

IlnaBanue Ten

bubmmoreka [IOK
httDs://m.edsoo.r
u/1to

o1

JlaboparopHas
pabora
"KoncTpyupoBan
ue apeoMeTpa Win
KOHCTPYHpPOBaHUE
JIOJIKU U
ompeneneHue e€
rpy30N0AbEMHOCT

n

n

52

Pemenue 3agaq o
TeMaM:
«IInaBanue cynos.
Bo3nyxomnaBanue
», «JlaBneHue
TBEPJBIX TEI,
JKUIKOCTEN U
ra3oB»

bu6moreka [IOK
httDs://m.edsoo.r
u/ffo

a3654
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Mexannueckas

pabota

bu6mmoreka [JOK
https://m.edsoo.r
u/ffo
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MoI1HoCTb.
Emnuauner
MOIIIHOCTH

bu6mmoreka [JOK
httDs://m.edsoo.r
u/ffo

55

Ypok-
HCCIEI0BaHNE
"Pacuér
MOIIHOCTH,
pa3BUBaeMOM MPU
NoabEME MO
JectHUIE"

56

IIpocTeie
MEXaHU3MBI.
Prpruar.
PasnoBecue cuia
Ha pblyare

57

KoHnTtponbsHas
paboTa o Teme
«JlaBnenue
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TBEP/IbIX TE,
KUAKOCTEN U
ra3oB» /
Bcepocculickas
MIPOBEPOYHAs
pabora

PesepBHBIl ypOK.
Pabora ¢
TEKCTaMU TI0 TeMe

«[laBnenne bubmmoreka [{OK
5g | TBEpABIX Tel, httDs;//m.edso0.r

JKHUJIKOCTEH U u/ffo

razoBy / adffe

Bcepoccuiickas

MPOBEPOYHAs

pabota

Peruaru B

TEXHUKE, OBbITY U

;I:gg;g:'opmﬂ Bubimoreka LIOK
59 p 05 httDs://m.edsoo0.r

pabota u/ffo

«HccaenoBanue me

YCIOBHIM S

paBHOBECHs

phIvaray

Pemrenue 3agau o bubnmorexa LIOK
60 | reme <V croBIs httDs://m.edsoo.r

u/ffo

paBHOBECHs 24836

phIvaray

Koaddumuent

MTOJIC3HOTO

IEUCTBUSA

MeXaHHu3Ma.
61 | JlaGoparopHas 0.5

pabota

«H3mepenne KI1/]

HaKJIOHHOM

MIJIOCKOCTH

Pemenue 3anau o bubmuoreka [JOK
62 | Teme "Pabora, https://m.edsoo.r

MorgHocTb, KITA" u/ffo

Mexanunueckas bubmuoreka [JOK
63 | smeprus. httDs://m.edsoo.r

Kunernueckas u

u/ffo
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IIOTCHIMAaJIbHas

SHEPrUst

64

3aKkoH
COXpaHEHUS
MEXaHMYECKOM
SHEPTUH

bub6mmoreka [IOK
httos://m.edsoo.ru/ffO
24360

65

Ypok-
3KCIEPUMEHT MO
TeME
"DKcnepuMeHTalb
HOE OIpEIEIEHNE
H3MCHCHUS
KHHETHYECKON 1
MOTEHITNATbHON
SHEPIrUU Mpu
CKaThIBAaHHUH TEja
110 HAaKJIOHHOM
IIOCKOCTH"

66

KontponbHas
pabora 1o Teme
«PaboTa u
MOIIHOCTb.
DHeprus»

67

Pe3epBHbIi ypok.
Pab6oTa ¢
TEKCTaMH 110 TEME
"MexaHndeckoe
IBIKeHHE"

bu6mmoreka [IOK
httDs://m.edsoo.ru/ffl
) adee6

68

Pe3epBHbIi ypok.
Pab6oTa ¢
TEKCTaMH 110 TEME
"Pabora.
MomHoCTE.
Oneprus"

OBILIEE
KOJIMUECTBO
YACOB 10
[TIPOT'PAMME

68
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8KJIACC

Ne
n/

I

Tema ypoka

KoandecTBo 9YacoB

Bee Konrpoann

ro |bie padoThl

IlpakTH4ec
KHe padoThl

Jara
H3y4eH
nsa

D/1eKTPOHHBbIE
uugposbie
o0pa3oBaTejibHbBIE

pecypcsl




OcHoBHEIC
MOJ0KEHUS
MOJIEKYJIIPHO-
KHHETHYECKOM
TEOPUU U UX
OIIBITHBIE
TTOATBEPIKICHUS

bubmuoreka [JOK
httDs://m.edsoo.r
u/ffo

a5256

Macca u pazmep
aTOMOB U
MOJIEKYI

Monenu
TBEPJIOTO,
JKHUIKOTO U
razo00pa3Horo
COCTOSIHHI
BEIIIECTBA

bubmmoreka [{OK
https://m.edso0.ru
[ff0

ab40e

OO0ObsacHenne
CBOMCTB
TBEPJOTO,
KUIKOTO U
ra3zo00pa3Horo
COCTOSTHAM
BEIIeCTBA Ha
OCHOBE
MOJI0KCHUH
MOJIEKYJISIPHO-
KHHETHUYECKOM
TEOPUH

Kpucramimyeck ue
1 aMOopdHBIE Tena

bu6mmoreka [JOK
httDs://m.edsoo0.r
u/ffo

CMmaunBaHue u

bubmuoreka [JOK
https://m.edsoo0.ru

KanWUIIPHOCTb.
IToBepxHOCTHOE [ff0

HAaTSKEHUE a5530

TermoBoe bubnuoreka [JOK

paciiupeHue u
C)KaThe

httDs://m.edsoo0.r
u/ffo

= A~

Temmeparypa.
Cas3p
TEMIIEpaTyphl CO
CKOPOCTBIO
TEIJIOBOTO
JBUKECHUS
YaCTHLL
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Buyrpennss

UL Harpe€BaHHU A
TCIa U
BBIICIIACMOI'O

SHEprusl. bubmmorexa [IOK
9 CriocoGwl httDs;//m.edsoo.r

HM3MEHEHUS u/ffo

BHYTPECHHEMN asc60

SHEPTUU

Buibl bu6mmoreka [{OK
10 httDs://m.edsoo.r

TEIUTONIEPEIauH u/ffo

Ypok-

KOH(EpEeHITUS

"[IpakTrueckoe

HCII0JIb30BaHHE

TCTUIOBBIX bubmmoreka [IOK
11 y https://m.edsoo.ru

CBOICTB 1§60

BEIIECTB U %CO

MaTepHaJIoB B

IeJIsIX

sHEprocoepexe

Hus"

KomnyecTso Bbubmmoreka ITOK
1p | TemnoTeL https://m.edsoo.ru

VaenbHas [ff0

TEIUIOEMKOCTh a6976

YpaBHeHue

TEIJIOBOTO bu6mmoreka [JOK
13 OasaHca. httDs://m.edsoo.r

TermooOmeH u u/ffo

TEIIOBOE a7088

paBHOBECHE

JlaGopaTopHas

pabota

"UccneqoBanue

- bubmuoreka [JOK
14 | TemmooBumena httDs://m.edsoo.r

u/1t0

Tip1 a6a98

CMEITUBaHUH

XOJIOTHOM U

ropsiuei BOJIbl"

Pacuer

KOJINYECTBA

TEILJIOTHI,
15 | Heo6xomuMoro
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UM IIpU

OXJIAXKICHUH
JlaGopatopHas
pabota bubnmoreka [JOK
16 | "Ompenenenme https://rn.edsoo.ru
YAEIbHOU [ff0
TEIJIOEMKOCTH abbb0
BemecTna"
?:;5;:: bu6mmoreka [IOK
17 |y https://m.edsoo.ru
JebHAas 1§50
TEIUIOTa ﬁSa
CTOpaHus
IInaBnenue u
TB BaHU
zpneciﬁniqe; bu6moreka [IOK
18 | ux ver https://m.edsoo.ru
[ff0
VnenbHasa a7_1d 2
TEII0Ta
IJIaBJICHUS
JlabopaTopHas
‘I‘)?)?I(;Tei[eneHne bu6mmoreka [IOK
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YACIBHOM )
TEIUIOTHI a?—2fe
TJIABJICHUS
npaa"
ITapoo6paszoBan bubnuorexa IIOK
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KOHJICHCAIIHS. [ff0
Hcnapenue ar40c
Kunenne.
YnenpHas
TeII0Ta
rapooopazoRaH bubnuoreka [JOK
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KOH/JICHCAIIUH. )
3aBUCUMOCTh ﬁ&:
TEMIEPATYPHI
KHUIICHUS OT
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BrnaxzocTs bubmuorexa [JOK
22 | posmyxa. https://m.edsoo.ru

JlaGoparopHast

[ff0
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pabota
"Onpenenenue
OTHOCHUTEILHOU
BIIQYKHOCTH
BO3IyXa"

23

Pemenne 3amau
Ha OIpEJICTICHUE
BITQXKHOCTH
BO3/yXa

24

[TpunIUTIEL
paboTsl
TEIJIOBBIX
JIBUTATEJIEH.
[TapoBas
TypOuHa.
JBurarenn
BHYTPEHHETO
CrOpaHus

25

KII/ TeroBoro
JBUraTEJIA.
TermoBbie
JBUTATEIN U
3aImTa
OKpyxaromen"
cpenbl

bu6mmoreka [IOK
https://rn.edso0.ru

[ff0
arcrc

26

3aKoH
COXpaHEHUs U
MpeBpaIcHus
SHEPTHUH B
TEIIOBBIX
rporeccax

27

IloaroroBska k
KOHTPOJIbHOM
pabore 1o Teme
"TemnoBbie
SIBJICHMS.
HN3menenue
arperaTHbIX
COCTOSTHUM
BelecTna"

bubnuoreka [JOK
https://m.edso0.ru
[ff0

a83f2

28

KoHnTtponpHas
paboTa 1o Teme
"TennoBbie
SIBJICHUS.
N3meHeHue

bu6nmoreka [JOK
https://m.edso0.ru
[ff0

a8bae
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arperaTHbIX
COCTOSHUU
BerecTna"

29

DnekTpusaus
ten. JIBa poxa
ANEKTPUIECKUX
3apsa0B

30

Ypok-
HCCIICIOBAHHE
"DnexTpuzanus
TeJl UHAYKIUEH
U TIpU
COINPUKOCHOBEH

I/II/I"

31

BzaumonelicTBu
€ 3apsHKEHHBIX
Tell. 3aKOH
Kynona

bu6moreka [IOK
https://rn.edso0.ru

[ff0
a87e4

32

DIIEKTPUYECKOE
ToJie.
HanpsixkeHHOCTh
ANEKTPUYECKOTO
noJis. [Tpunmun
CYINEPIO3UINH
ANEKTPUYECKUX
ToJieh

bu6mmoreka [IOK
https://rn.edso0.ru

[ff0
a8ala

33

Hocurenu
ANEKTPUYECKUX
3apsIoB.
DJIeMeHTapHbIN
3apsi.
Crpoenue
aToma

34

IIpoBoiHUKY U
JTIUAJIEKTPUKH.
3aKoH
COXpaHEHUs
3JIEKTPUYECKOTO
3apsaa

bubmuoreka [JOK
https://rn.eds00.ru

[ff0
a8ef6

35

Pemenue 3amgau
Ha MPUMEHEHUE
CBOMCTB
ANEKTPUUECKUX
3apsJI0B

bu6mmoreka [JOK
https://rn.eds00.ru

[ff0
a90cc



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc

OnexTpuyecKui
TOK, YCIOBHSA

oro bubmuoreka [JOK

36 | cymecrsopanis. httDs;//m.edsoo0.r
u/ffo

Hcrounuku a95a4

AMEKTPUIECKOTO

TOKa

HevicTBust bubnuorexa [JOK
37 | omextphueckoro https://m.edsoo.ru

TOKa [ff0

Ypok-

HCCIIeIOBAaHUE

"IleticTBUE
38 | snexTpHuecKOro 1

TTOJIsI Ha

MTPOBOTHUKHU U

JUDIIEKTPUKH"

ONeKTPHICCKHi Bu6nnorexa LIOK
39 | TOKB MeTammax, https://m.edso0.ru

KUIKOCTSIX U [ff0

razax a9838

DIIeKTpUYECKast
40 IeIb U eé

COCTaBHbIE

4acTu

Cuna Toxa.

JIaboparopHas bubnuoreka IIOK
41 | Pabora 05 httDs://m.edsoo.r

"V3mepenne u ' u/ffo

perynupoBaHue agbd6

CHJIBI TOKA"

DIeKTpuYecKoe

HanpsHKeHUe.

BoussT™merp. Bbubaunorexa LIOK
4o | Jlaboparopuas 05 httDs://m.edsoo.r

pabora ' u/ffo

"N3mepenue u a%l4

perynupoBaHue

HanpspkeHus"

ConpoTuBieHune

IPOBOIHHEA. bu6mmoreka [JOK
43 | Viemmoe https://m.edsoo.ru

[Tf0
COTIPOTHBIICHUE 22738

BCIICCTBA



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

44

JlaGopatopHas
pabota
"3aBUCUMOCTD
ANEKTPUUECKOTO
COIPOTHUBIICHUS
MIPOBOJIHUKA OT
€ro JUTHHBI,
TUIOIIA I
MOTIEPEYHOTO
CCUCHHS U
Marepuana"

bu6mmoreka [IOK
https://rn.edsoo0.ru

[ffO
aa’/38

45

3aBHCUMOCTE
CHJIBI TOKA OT
HaIPSDKCHHUS.
3axon OMa s
ydacTKa [enu

bubmmoreka [IOK
https://rn.edsoo0.ru

[ff0
aad4a

46

JlaGoparopHas
pabota
"UccneqoBanue
3aBUCHUMOCTH
CHJIBI TOKA,
UIYIIETo Yepes
pe3ucrop, ot
COTPOTHUBIICHUS
pesucropa u
HanpsDKEHUs Ha
pesucrope"

bu6mmoreka [IOK
https://rn.edso0.ru

[ff0
aa04e

47

IlocnenoBsarenn
HOE U
napajuieIbHOe
COeIMHEHHS
MTPOBOTHUKOB

48

JlaGopaTopHas
pabota
"IIpoBepka
MpaBuiia
CIIOXKEHUS
HaIpsHKEHUN
npu
IIOCJIEOBATEIbH
OM COEIMHEHUHU
IBYX
pe3ucTopos”

bu6nmoreka [JOK
https://rn.eds00.ru

[ff0
aaab8

49

JlaGopatopHas

pabota

bub6nmoreka [JOK
https://rn.eds00.ru

[ff0



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e

"[IpoBepka
IpaBuJIa Jyis
CHJIBI TOKA IIPHU
napajuieIbHOM
COCIMHCHHUN
pe3ucTopon”

Pemenue 3amau

Ha IPUMEHEHUE bubnuorexa [JOK
5o | 3aKoma Oma s httDs;//m.edsoo0.r

Pa3TUIHOTO u/ffo

COCTMHCHUS aaf8a

MTPOBOTHUKOB

Pa6ora n

MOIIHOCTS bubmmoreka [IOK
£1 https://m.edsoo.ru

AMEKTPUIECKOTO [§f0

TOKa. 3aK0H ab_12 4

Jixoyns-Jlenna -

JlaGoparopHas

%,’gi(;zeneme Bu6mmorexa 1[OK
- 5 httDs://m.edsoo.r

PaodoThI U u /ffO

MOIITHOCTH MO

ANEKTPUIECKOTO

TOKa"

DIIEKTPUYECKHE

ey u

noTpeGHTemH BI/I6J'II/IIOTeKa LHOK
53 . httDs://m.edsoo.r

ANEKTPUIECKOM u/ff0

SHEPTHUH B OBITY. ab660

Kopotkoe

3aMBIKaHUE

IloctosiHHEIE
54 MAarHHUThI, j/IX

B3aMMOJICHCTBH

e

Ypok-

HCCIIEOBaHNUE bu6mmoreka [JOK
55 | "Wsyuenne httDs://m.edso0.r

nojeu u/ffo

MTOCTOSTHHBIX ac3d0

Mar{uToB"

MaruurtHoe bu6mmoreka [JOK
5g | more. https://m.edsoo.ru

MarunurtHoe [0

noJie 3eMiId 1

acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba

€ro 3HaYeHUeE
JJIA 2)KU3HU HA
3emiie

o7

[ToaroroBka k
KOHTPOJIBHOU
paboTte 1o Teme
"DNeKTpUUECKHI
€ 3apsiIbl.
3apsoKeHHbBIC
Tena u ux
B3aMMOJICICTBH
. ITocTosTHHBIN
BIEKTPUYECKUI

TOK"

bubmmoreka [{OK
https://rn.edsoo.ru

[ff0
abd2c

58

KontponbHas
pabora 1mo Teme
"DnexkTpudecKu
€ 3apsIbl.
3apsoKeHHBIC
Tea M uX
B3aMOJIECICTBU
. [TocTosTHHBIN
AIEKTPUYECKUI
Tok" /
Bcepoccuiickas
MIPOBEpPOYHAs
pabota

bu6moreka [IOK
https://m.edso0.ru
[ff0

abea8

59

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMU IO
TeMe
"[TocTosiHHBII
3JIEKTPUYECKUN
TOK" /
Bcepoccuiickas
MIPOBEpPOYHAs
pabota

bubnuoreka [JOK
https://m.edso0.ru
[ff0

acdcb

60

OmneIT Opcrena.
MaruuTtHoe
mnoJje
AIEKTPUYECKOTO
TOKa
MaruuTtHoe
I10JIE KaTYIIKH C
TOKOM

bu6nmoreka [JOK
https://m.edso0.ru
[ff0

acld?



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2

[IpumeHenne
PIEKTPOMArHUT
OB B TCXHHUKE.

JlaGopaTopHas
adoTta bubnuorexa [JOK
p https://rn.edsoo.ru

"I/Iv3yquHe 1 0.5 Jf0
nevicTBUS 744
MarHUTHOTO ==
MOJIs Ha

[TPOBOJTHUK C

TOKOM"

DIEeKTPOABUTAT
eJIb

IIOCTOSSTHHOT O
TOKA.

M cmons30Banne
PIIEKTPOJIBUTATE

neil" B
bubnuoreka [JOK

b 1 https://m.edso0.ru
YCTPOUCTBAX U m

Ha TPaHCIIOpTe.
JlaboparopHas
pabota

"KoHcTpynposa

HUE U U3y4YCHHE

paboThI

HJIEKTPOBUTaTe

TEXHUYCCKUX

ac86c¢c

n

JIsL

OmnbITHI

@dapajnes. 3akoH
PIICKTPOMArHUT 1
HOW  MHAYKLHH.
[IpaBuio Jlenna

OJeKTporeHepa
Top. CriocoOmI
MOJTy4eHUs
PIIEKTpUYECKON"
SHEPTUU. 1
DIIEKTPOCTaHIU
1 Ha
BO300HOBJISIEMBI
X HCTOYHHKAX
SHEPrUu

[Toaroroska k 1
KOHTPOJIbHOU



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

paboTe 1O TEMe
"DneKTpuuecku e
151 MAarHUTHBIE]
siBJICHMS "
KontponbHas
bu6mmoreka [IOK
pabora 1o Teme _
66 | "mexromeckn | 1 1 https://rn.edsoo.ru
p [ff0
€ ¥ MarHUTHBIE ﬁl 4
sIBJICHUS" -
Pe3epBHbIi
ypok. Pabora ¢ bubnuorexa [JOK
7 | Texeramm mo 1 https://m.edsoo.ru
TeMe [ff0
"TemoBbIe accse
SIBJICHUS"
Pe3epBHbIi
ypok. Pabora ¢
68 TEKCTaMH TI0 1
TeMe
"MarauTHbIC
SABJICHUS "
OBIIEE
KOJIMYECTBO 68 4 145
YACOB I10
I[TPOTPAMME
9 KIIACC
No KoanuecTBo yacoB Jlata DeKTPOHHBIE
n/ Bee | Kowrpons | Tpaxrmuec | usyuen | umpposbie
n | Temaypoka ro HBbIE KHe Ul oOpa3zoBaTtejbHbIE
padoTbI padoThI pecypchbl
MexaHnueckoe
1 JIBUKCHHE. 1
MarepuanbHas
TOYKa
CucreMa oTcUeTa. bubnuorexa [IOK
> OTHOCHTETBHOCTh 1 https://m.edsoo.r
MeXaHHYECKOTO u/ffo
JIBUKCHHUS ad474
PaBHOMepHOE bubmuorexa [IOK
3 MPSIMOJIMHEHHO® 1 https://m.edsoo.r
JIBUYKEHUE u/ffo
4 HepasnomepHoe 1
MPSIMOJIMHENHOE



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a

JIBIDKEHHE.

Cpennsisi u

MTHOBEHHAS

CKOPOCTh

[IpsimonHeiiHOE bu6mmoreka [IOK
5 PaBHOYCKOPEHHOE https://rn.edsoo.r

JIBUKCHHE. u/ffo

Yckopenue ad8d4

CxopocTb

MPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOT

O JIBHKEHUSI.

I'paduk ckopoctu

JlaGoparopHas

pabota

"Onpenenenue

YCKOPEHUS Tella BH6HP_IOTeKa HOK
, pi https://m.edsoo.r

u/ffo

PaBHOYCKOPEHHO adb18

M JBW)KCHHH TIO

HaKJIOHHOH

J10cKOCTH "

CBoOogHoe
8 MajieHue Tel.

OnbiThl ["annnes

PaBHOMepHOE

JBUKEHHE T10

OKDYKHOCTEL bu6mmoreka [JOK
9 Meprox i wacTora https://m.edsoo.r

u/ffo

oOpareHusl. 2e176

Jluneitnas u

yr0Basi CKOPOCTHU
10 LenTpocTpemure

JILHOE YCKOPEHHUE

[TepBriii 3ak0oH bubnunoreka [JOK
11 | Herorona. Bekrop https://m.edsoo.r

CHJIBI u/ fioh

Bropoii 3akoH bubnuoreka [IOK
1o | Herorona. https://m.edsoo.r

PaBHOielicTByIOII] u/ffo

asi cuiia aer2a

Tperuii 3akon Bubmoreka IIOK
13 | Herorona. https://m.edsoo.r

Cynepno3unus u/ff0

CHUJI

ae982



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

Pemenne 3agay Ha|

bubmuoreka [JOK

14 lipumenennue httDs;//m.edsoo.r
3aKk0oHOB HproTOHA m
Cuna ynpyroct. BI/I6JII/.IOTeKa HOK
15 https://m.edsoo.r
3akoH I yka u/ff0
Pemenue 3agau no
16 | teme «Cuma
YIOPYTOCTH
JlaGoparopHas .
nomoreka [JOK
17 padora https://m.edsoo.r
«Omnpenenenue u/ff0
PKECTKOCTH @8
TPYKUHBDY
bubmmoreka [{OK
18 [Cuna Tpenmus https://m.edsoo.r
u/ffo
Pemrenue 3amay o bu6mmorexa [IOK
19 | reme «Cua https://m.edsoo.r
TPECHUSD u{f—fp’\
JlaGopaTopHas
paboTta bubnuoreka [IOK
bo |'Onpenenenne https://m.edsoo.r
ko3 durmenrta u/ffo
TpEHUS af8be
CKOJIb)KeHUs"
Pemrenue 3agau o
Tere "3AKOHEL bubnuoreka [JOK
1 | g c https://m.edsoo.r
proToHa. Cuina u/ff0
ynpyroctu. Cuna afb8e
TpeHus" -
Cuna TsKecTy U
Bciﬁ;;{Horo bubnnoreka [JOK
b9 https://m.edsoo.r
TATOTCHUSI. u/Ffo
Y ckopenue af044
CBOOOIHOTO
raIeHUs
Ypok-
KoH(pepeHIHs
"JIBmKeHue Tei
23 | Bokpyr
PaBUTAIIMOHHOTO
[[EHTpa

(Conneunas



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

CUCTEMA).

Tamaktuxn"

24

Pemenne 3amad mo
teme "Cuna
TSKECTH U 3aKOH
BCEMUPHOTO
TAroTeHus"

bubmuoreka [JOK
httDs://m.edsoo.r
u/ffo

af5f8

25

[IepBas
KOCMHYECKas
CKOpOCTb.
Hesecomocts n

eperpy3Ku

bubmmoreka [{OK
httDs://m.edsoo.r
u/11o

af33c

26

PaBHOBecue
MaTepuagbHOU"
TOYKH.
AOCOIIOTHO
TBEPIOE TEIIO.
PaBHOBecue
TBEPAOIO Tena ¢
3aKpeIIEHHON"
OCBIO BpalleHUs.
MOMEHT CHUJIBL.
IlenTp TsKeCTH

bu6moreka [IOK
httDs://m.edsoo.r
u/1to

afe36

27

PaBHOBecue
MarepuaibHON"
TOYKH.
AOCOIIOTHO
TBEPJIOE TEJIO.
PaBHOBecue
TBEPJIOTO TENA C
3aKperIEHHOI"
OCBIO BpaIleHus.
MOMEHT CUJIBI.
IlenTtp TsxecTn

28

Pemenwne 3amay mmo
TeMe "MoMeHT
cuisl. Llentp
TSKeCcTH"

bubmuoreka [JOK
httDs://m.edsoo.r
u/ffo

b02b4

29

IloaroroBka k
KOHTPOJIBHOU
paboTe 1o Teme
HM

e€XaHU4YECKOEe
NIBHOKEHUE.
BzaumoneiictBue

TCII

bu6mmoreka [JOK
https://m.edsoo.r
u/ffo

b0408



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

KontponbHas

paboTa o Teme bubnmoreka [JOK
30 | "Mexanmueckoe httDs;//m.edsoo0.r

JIBIDKCHHE. u/ffo

BsaumonetictBue M

Ten"

Nmnynsc Tena.

Nmnynsc cuibl.

3aKkoH bubmmoreka [{OK
31 | coxpanemms httDs://m.edso0.r

HMITYJTBCA. u/ffo

Yupyroe u bO7fa

HEYTpyroe

B3aMMO/ICHCTBHUE

Pemrenue 3agaq o bu6moteka [IOK
3o | Teme "3axon https://m.edsoo.r

COXpaHEeHHs u/ffo

nMIynbca' b096¢c

Ypok-

KOH(EPEeHITUS
33 "PeakTuBHOE

JBIKCHHE B

pupoJie U

TeXHUKe"

MexaHn4deckast bu6mmoreka [IOK
34 paborta u https://m.edsoo.r

MOITHOCTD @ )

PabGora cunbl bubnuoreka [JOK
a5 TSDKECTH, CUJIBI httDs://m.edsoo.r

YOPYTOCTH U CHJIBI u/ffo

TpEHUS b0db8

JlaGopaTopHas

pabota

«Omnpenenenue
6 paboTHI CHITBI

TpPEeHUsI IPU

paBHOMEPHOM

JBIKCHHUH TeJa I10

TOPU30HTAIBHOMU

TTOBEPXHOCTH

CBs13b DHEPrUM U
37 paboTHI.

IToTeHnimanbHas

SHEprus



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

Kunernueckas bubmuoreka [JOK
ag | neprus. Teopema httDs;//m.edso0.r
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39 COXpaHCHHUS

SHEPrUu B

MEXaHUKe

JlaboparopHas

paboTa Butmmorexa [JOK
ho | «Vsyuenme httDs://m.edso0.r

3aKOHa u/ffo

COXpaHCHHUS bi2fe

SHEPT U

KonebarenbHoe bubnuoreka [JOK
41 NBUKEHUE U €r0 https://m.edsoo.r

XapaKTePUCTHKHU u/fj

Saryxaioitie bu6moreka [IOK

KoJIeOaHMSI. .
42 | Bomysoemsie httDs://m.edsoo0.r

u/ff0

KoJIeOaHMSI. b20f0

Pesonanc

MaremaTnydecKuit
43 | u npyKUHHBII

MAasITHUKHU

Ypok-

HCCIIeIOBaHUE

«3aBHCHUMOCTD bubanoreka [IOK
m nepuoja httDs://m.edso0.r

KoJIeOaHMil OT u/ffo

JKECTKOCTHU b197a

MPYKUHBI U MACCHI

rpy3a»

IIpeBpaiienue
45 SHEPTHUH MPH

MEXaHHYECKHUX

KOJICOAHMSIX

JlaGopatopHas

pabota

«Onpenenenune bubnuoreka [IOK
16 4acTOTHI U https://m.edso0.r

nepuoja u/ffo

KOJIeOaHUi blaec

MPYXKUHHOTO

MasATHHUKA»
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47

JlaGopatopHas
pabota
«IIpoBepka
HE3aBHCUMOCTH
nepuo/ia
KoJjiebaHui rpy3a,
IIOABCHICHHOT'O K
HHUTH, OT MacChl

rpy3a»

bubmuoreka [JOK
httDs://m.edsoo.r
u/ffo

b197a

48

Mexannueckue
BoaHEI. CBOMCTBA
MEXaHUIECKHX
BOJIH.
[IpononeHbIE U
MOTIepEYHbIC
BOJIHEI

bubmmoreka [IOK
httDs://m.edsoo.r
u/ffo

b21fe

49

Ypok-
KOH(pepeHIHs
"MexaHUJecKne
BOJIHBI B TBEPJIOM
Tene.
CelicMuyecKkue
BOJIHBI"

50

3BYK.
PacnpocTpanenne
U OTpakKeHHE

3ByKa

o1

Ypok-
HCCE0BaHNE
"HabOmroneuue
3aBHCHMOCTH
BBICOTHI 3ByKa OT
JacTOThI"

52

I'poMKOCTBh 3BYyKa
U BBICOTA TOHA.
AKyCTUYECKHI
PE30HAHC

53

Ypok-
KOH(pepeHIs
"VnpTpasByk u
UH(Pa3BYK B
pUpoJie U
TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.r
u/ffo

b23ca

54

[Toaroroska k
KOHTPOJIbHOU

bu6nmoreka [JOK
httDs://m.edsoo.r
u/ffo
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paboTte 1o Teme
"3aKOHBI
COXpPaHCHHUSI.
Mexannueckue
KOJIEOaHUS U
BOJIHBI"
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Kontponbhas
paboTta 1o Teme
"3aKOHBI
COXpaHEHHS.
MexaHudecKue
KOJIeOaHHs U
BOJIHBI"

56

DNeKTpOMarHuTH
o€ ToJIe.
DJIEKTPOMArHuTH
bIC BOJTHBI

bubmmorekxa [{OK
https://rn.edsoo.r
u/ffo

b2abe

o7

CsoiicTBa
AIIEKTPOMArHUTH
BIX BOJIH

58

Ypok-
KOH(EPEeHITUS
"[Ixama
ANIEKTPOMArHUTH
BIX BOJIH.
Hcnons3oBanne
AIIEKTPOMArHUTH
BIX BOJIH JJIS
COTOBOM CBs3U"

bu6mmoreka [IOK
https://m.edsoo.r
u/ffo

b2fe6

59

Ypok-
HCCIEI0BaHNE
"U3yuenue
CBOMCTB
AIIEKTPOMArHUTH
BIX BOJIH C
MTOMOIIBIO
MOOHIIEHOTO
tenedona"

bubmuoreka [JOK
https://m.edsoo.r
u/ffo

b2c6c

60

Pemenue 3amau Ha
onpeneIeHue
YacTOTHI M JIJTHHEI
3IEKTPOMArHUTHO
¥ BOJIHBI

61

ONEeKTpOMarHuTH
asi IpUpPO/ia CBeTA.

bu6nmoreka [JOK
https://m.edsoo.r
u/ffo
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CkopocTsb cBera.
BoiHoBrie
CBOMCTBA CBETA

62

WcTtounukm cBeTa.
[IpssMmonmHenHOE
pacnpocTpaHeHue
cBeTa. 3aTMCHHS
Connua u Jlynst

bu6mmoreka [{OK
https://m.edsoo0.r
u/ffo

b3658
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3aKOH OTpaXKeHUs
cBeTa. 3epkaina.
Pemenue 3agau Ha
IIpUMEHEHNE
3aKOHa
OTpPaXCHHS CBETA

bubmmoreka [{OK
https://m.edsoo0.r
u/ffD

b38c4

64

[Ipenominenne
cBeTa. 3aKOH
MPETOMIICHUS
CBeTa

bu6moteka [IOK
https://m.edsoo.r
u/ffo

b3aea

65

TTomaoE
BHYTpEHHEE
OTpak€HUE CBETA.
Hcnons3oBanne
MOJIHOT'O
BHYTPEHHETO
OTpa)XE€HUs B
ONTHYECKUX
CBETOBOIaX

bu6mmoreka [IOK
https://m.edsoo.r
u/ffo

b3c5c

66

JlaGopaTopHas
pabota
"UccneqoBanue
3aBUCHUMOCTH YTJia
MIPEIOMIICHUS
CBETOBOTO JIy4a OT|
yria majaeHus Ha
rpaHuLe

"BO3yX-CTEKJIO

67

Ypok-
KOH(pepeHIs
"Ucnonp3oBanue
IIOJTHOTO
BHYTPEHHETO
OTPAKEHUS:
CBETOBOJIBI,
OITHKOBOJIOKOHHA

s1 CBA3B"
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JIH3bIL. bubnmoreka [JOK
68 OnTuueckas cuiia httDS;//m.edSOO.r

JIUH3BI U/,. ffg

[TocTpoenue bubnmoreka [JOK
69 | wm306pakeHuii B httDs://m.edso0.r

JIUH3aX m

JlaboparopHas

pabota

"Omnpenenenne bubmoreka [IOK
70 | ®oxyenoro httDs://m.edsoo.r

paccTosHUS U u/ffo

ONTHYECKOM CHIIBI m

cobuparomei

JIUH3BI"

Ypok-

KOH(MEPEHITS BI/I6J'II/IIOTeKa [HOK
71 | "Onmmeckie https://m.edsoo.r

u/ffo

JIUH30BBIC cOa7e

puoops"”

I'ma3 xak bubmuorexa [JOK
72 | onrtumueckas httDs://m.edsoo.r

cucrtema. 3peHue u/ffo

Ypok-
73 KOH(EpEeHITUS

"leheKThI 3peHHsL.

Kaxk coxpanutb

3peHue"

Paznoxenue

Oenoro cBeta B

crektp. OnbIThI bu6morexa LIOK
74 | HbloTona. https://m.edsoo.r

Cnoxenue u/ffo

CHEKTPaTbHBIX c0f4c

L[BETOB.

Jlucnepcus cBeta

JlaGopatopHas

pabota "OnbIThI

0 Pa3NOKEHUIO

0enoro cBeTa B BH6HI/_IOTeKa HOK
75 | cnextpu https://m.edsoo.r

u/ffo

BOCITPHUSITHIO c0e2a

I[BeTa MIPEIMETOB

P UX

HaOJIFOIEHU N
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4yepes3 LBETOBbIE
¢bmibTph"

Ypok-nIpakTUKyM
"BotHOBEIE
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TCTIepCHs,

uHTephEpEHIHS 1

mudpakiys’”

OmnbITHI Bbubmmorexa [IOK
-7 | Pesepdopna n httDs;//m.edso0.r

TJIaHeTapHast u/ffo

MOJIENTh aTOMa c12a8

[Tocrynatel bopa.
78 | Monens aToma

bopa

Hcnyckanne n

MOTJIOIICHUE bu6moreka [IOK
79 | cBeraatomom. httDs://m.edsoo.r

KBaHThI. umo

Jluneiiuareie cl44c

CIIEKTPBI

YPOK-TIpaKTUKYM Bubmuoreka IIOK
g0 | "Habmozenue https://m.edsoo.r

CIIEKTPOB u/ff0

ucnyckaHus" €1550

PannoakTuBHOCTH bubmmorexa [TOK
81 N https://m.edsoo0.r

1 €€ BUJIBI u/ffo

Crpoenue bubnuoreka [JOK
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Hyxknonnas u/ffo

MO/IEJTb cl8ac

PagunoakTuBHEIC bubmuoreka [JOK
83 | upespamenus. https://m.edsoo.r

H30Tomns m )

Pemenue 3agau o bubmuoreka [JOK
gq | Teme: httDs://m.edsoo.r

"PagnoaKkTUBHEIE M
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MEIUIIHE,

TeXHUKE"
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SAnepHbie
peakiuu. 3aKOHbI
COXPAaHEHHUS
3aps0BOTO U
MaccOBOTO YHUCEI

bubmuoreka [JOK
httDs://m.edsoo.r
u/ffo

c1c58
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DHeprus cBs3U
aTOMHBIX sIEp.
CBs13bp Maccel U
SHEPTUU

bu6mmoreka [{OK
httDs://m.edsoo.r
u/ffo

cld7a

89

Pemenue 3agau no
Teme "SnepHbie
peakuun"

90

Peaxnmu cuaTe3a
U JISTICHUS SIIED.
Uctounnkn
sHeprun CoJIHIA Y|
3BE3]

bu6moreka [IOK
httDs://m.edso0.r
u/1to

c1e88
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Ypok-
KOH(EpEeHITUS
"SAnepnas
SHEepreTHKa.
JeicTBus
paZloaKTUBHBIX
U3JIy4YCHHUI Ha
YKUBBIC
OpraHu3mbl"
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IToaroroBka x
KOHTPOJIbHOU
pabore 1o Teme
"DJeKTpoMaruura
o€ moJe.
DNeKTPOMarHuTH
bI€ BOJIHBI.
KBanToBBIE
sIBJIeHUS"

bubmuoreka [JOK
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u/ffo

c223e

93

KoHnTtponpHas
paboTa o Teme
"ONIeKTpOMarHuTH
o€ ToJe.
ONEeKTPOMarHuTH
bI€ BOJIHBI.
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siBJIeHHS "
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paboTHI 1O Kypey u/ffo
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Ten"
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Pemenue bubmmoreka [{OK
95 | PacueTHBIX U https://m.edsoo.r

KaueCTBEHHBIX u/ffb
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[ToBTOpEHME,

0000mIeHME.
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COXpAaHEHUS B

MmexaHuke"

100

[ToBTOpEHME,
00001IEeHHE.
Pabora ¢
TEKCTaMH 110 TEME
"Konebanus u
BOJIHBI"

bu6mmoreka [{OK

1 https://m.
edsoo.ru/ffO c2e82

101

[ToBTOpEHME,
00001IeHME.
Pab6ora ¢
TEKCTaMH 110 TEME
"CBeTOBbBIE
sBieHusa"

bubmmoreka [{OK
1 httDs://m.
edsoo.ru/ff0o c3044
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[ToBTOpEHME,
000011IeHME.
PabGoTa ¢
TEKCTaMH 110 TEME
"KBanToBas u
snepHas ¢puzuka"

OBIIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

102 3 27

ITPOBEPAEMBIE ITPEJJMETHBIE PE3YJIbBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOT'O

OBILIET'O OBPA3OBAHUA
7 KJIACC
Kona .
IIpoBepsiemble nMpeaMeTHBIE Pe3yIbTaThl 0CBOCHUSI OCHOBHOI
NpoBePsSIEMOro .
0o0pa3oBaTe/IbHON MPOrpaMMbI OCHOBHOTO 00111er0 00pa3oBaHus
pe3yJbTaTa
1.1 WCII0JIb30BAaTh U3YYECHHBIE TIOHATHS
12 pas3iauyaTh SBJIEHUS 10 ONIMCAHUIO UX XAPAKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPHPYIOIIUX TaHHOE (PH3NUECKOE SBICHHE
13 pacrno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3NYECKUX SIBIICHUN B
OKpY)KaIoIlleM MUpE, B TOM Uucie (pu3nueckue sSBICHHs B PUPO/IE,



https://m/

[pU 3TOM TMEPEBOAMUTH IMPAKTHUECKYIO 3aJady B y4eOHYIO, BBLICIATH

CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKM) PU3NICCKUX SIBICHUI

1.4

ONMCBHIBATH MU3YYEHHBIE CBOMCTBA TEJI M (PU3UUECKUE SBIICHUS, UCIIONb3YS
(¢u3nvyeckue BEIWYMHBI, TPU ONHCAHWU MPAaBHIBHO TPAKTOBATh
(U3NIECKUN CMBICIT HCIIONB3YEMBIX BEJIMUNH, UX 0003HAYCHUS U €IUHUIIBI
(U3NYECKUX BEIMYMH, HAXOIUTHh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
(U3NYECKYI0 BEIMYMHY C APYTUMH BEIMYMHAMH, CTPOHUTH TpaduKu

M3YUCHHBIX 3aBHCHMOCTEHN (1)I/I3I/III€CKI/IX BCJINYNH

1.5

XapaKTCPU30BaTh CBOMCTBA TCII, q)HBI/IIIeCKI/Ie ABJICHUA W TIIPOLECCHI,
HCIIOJIb3YsT  M3YUCHHBIC 3aKOHBI, IIpU JOTOM JaBaTb CJIOBECCHYIO

(hopMyTUPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MAaTEMaTHYECKOE BhIPAKEHUE

1.6

00BACHATH (pr3HUECKUE SBJICHUS, IPOLECCH U CBOIMCTBA TeJl, B TOM YHCIIe
1 B KOHTEKCTE CHUTyallMil MPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBIABJIATE MPUYUHHO-CIICACTBCHHBIC CBA3HU, CTPOUTH o0bsicHenue us 1 - 2
JTOTMYECKHUX IIaroB ¢ OMopoi Ha 1 - 2 W3YYEHHBIX CBOWCTBA (PH3UUCCKUX

SIBIICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacuy€THble 3agaud B | - 2 NEWCTBUSA, HCMOJIBb3Ys 3aKOHBI M|
(dhopMyIibl, CBSI3bIBAIOLINE (PU3WYECKHE BEIMYMHBI: Ha OCHOBE aHaju3a
YCIIOBUS 33/1a4M 3allMChIBaTh KPATKOE YCIIOBUE, MOACTABIATh (PU3NUYECKHE
BEJIMYMHBI B (POPMYNBI M MPOBOJAUTH PACUYETHI, HAXOIUTh CIIPABOYHBIE
NaHHbIE, HEOOXOAUMBIE JUIsl pelIeHus 3ajlay, OLIEHUBATh PEeaTUCTUYHOCTh

MOJTYYCHHOW (PU3UUYECKON BETUUNHBI

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MpPU T[OMOIIU
(hU3MYECKUX METO/I0B, B OMMCAHUH UCCIIEIOBAHUS BBIICIATH IPOBEPsieMOe
npeanoyiokenue  (TUIoTesy),  pa3inyaTb U HMHTEPIPETUPOBATH
MOJIy4YEeHHBIN Pe3yNIbTaT, HAXOIUTh OIIUOKHU B XOJI€ OTIBITA, J€NIaTh BHIBOIbBI

10 €0 pe3yJibTaTaM

1.9

OPOBOJIUTH ONBITBI MO HAOMIOAECHUIO (U3NYECKUX SIBICHUN WU
(bu3nIecKux CBOICTB TeN: bopmynupoBaTh IIPOBEPsIEMBIE
MPENoI0KeHUs, COOMpaTh YCTAaHOBKY U3 MPEATI0AKEHHOTO 000pyI0BaHuS,

3allMCbIBATh X0/ OIIbITAa 1 (l)OpMy.]'II/IpOBaTB BBIBOAbI

1.10

BBIIIOJIHATD MPAMBIC HU3MCPCHHUA C HCIIOJIb30BAHUCM AHAJIOTOBBIX U

U(POBBIX NPUOOPOB, 3alUCHIBATH MOKa3aHUA NPHOOPOB C Y4ETOM

3aJaHHOM a0COJIIOTHOM MOTPENTHOCTH U3MEPEHU I




1.11

[IPOBOJIUTH MCCIIEOBAHNE 3aBUCUMOCTU OJHON (PH3UUECKOM BETHUUHBI OT
IpPYrOM C MCIOJIb30BAaHUEM IMPSAMBIX W3MEpPEHUM, Yy4acTBOBAaTb B
[UIAHUPOBAaHUM Y4€OHOTO HCCIEJOBAHUs, COOMpaTh YCTaHOBKY |
BBITIOJIHATh M3MEPEHHsI, CIEAys NPEAIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJYYCHHON 3aBHUCUMOCTH (PU3MUYECKMX BEIMYMH B BHUJIC
NPEIOKEHHBIX TAaONUIl U TPauKOB, JENaTh BHIBOJBI IO pe3ylIbTaTaM

HNCCICA0BAaHUA

1.12

IPOBOJAUTH KOCBEHHBbIE U3MEpPEHMsI (PU3MUECKUX BEIUYMH, CIEAys]
MPEII0KEHHON MHCTPYKLUMU: TMPHU BBINOJIHEHUHM H3MEPEHH coOupaTh
DKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYEHUE HCKOMOU

BCIINYNHBI

1.13

coOIr0AaTh MpaBuila TEXHUKHU O€30MacHOCTH P paboTe ¢ 1a00paTOpHBIM|

000pyI0BaHHEM

1.14

yKa3bIBaTh NMPUHIUMBI JEHCTBUS NMPUOOPOB M TEXHUYECKHX YCTPONCTB,
XapaKTepU30BaTh MPHUHLMIBI ACWCTBUS M3y4EHHBIX HpUOOpPOB U
TCXHUYCCKUX YCTpOﬁCTB C IOMOIIBIO UX OIMHUCAHUA, UCIIOJIb3Y 3HAHUA O
CBOMCTBAaX (M3MYECKUX SBJICHUN U HEOOXOAMMBbIE (DU3NUECKUE 3aKOHBI U

3aKOHOMCPHOCTH

1.15

MPUBOIUTh  MpPUMEpPhl  (HAXOAUTh  HMHPOPMAIMIO O  MPUMEPAX)
MPAKTUYECKOTO HCIOJIB30BAaHUS (PU3UYECKUX 3HAHUW B IOBCEIHEBHOM
PKU3HU JIJ1s1 oOecrieueHus 0€30MacHOCTH MpU oOpaIieHuu ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAaHEHHs 3J0POBbS M COOJIOICHUS

HOPM 3KOJIOTMYCCKOT'O ITOBCACHUS B 0pr>KaI-0HICI71 cpeac

1.16

OCYILIECTBIISITh OTOOP HMCTOYHUKOB HH(popMauuu B ceTu VHTepHEeT B
COOTBETCTBUU C 3a/IaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHMM U TMyTEM CpaBHEHUS PAa3JIMYHBIX HCTOYHUKOB BBIIETATH
uH(GOpPMAIIMIO, KOTOpas SBJISETCS MPOTUBOPEUYMBON WM MOXKET OBIThH

HEI0CTOBEPHOM

1.17

UCIIOJIb30BaTh MIPU BBINOJHEHUU Y4eOHBIX 33aJaHUM HAy4YHONOMYJISIPHYIO
nuTepartypy  (pU3MUECKOro COAEp)KaHUs, CIpaBOYHbIE MaTepHallbl,
pecypcbl cetn HTEpHET, BiaaeTs NpuéMaMu KOHCIIEKTHUPOBAHMSI TEKCTa,

npeoOpazoBaHus HH(OPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKUE MUCbMEHHBIE U YCTHbIE COOOIIECHHUS Hal
OCHOBE 2-3 UCTOYHHUKOB MH(POpPMALUU (PU3UUYECKOTO COAEPIKaHUs, B TOM
qrciae MyOJWYHO JieNaTh KpaTKUE COOOIIEHHUS O pe3yiabTaTax MPOEKTOB

1283851 y‘-Ie6HLIX HCCHCHOB&HHﬁ, IIpu 3TOM I'paMOTHO




MCIIONb30BaTh M3YYEHHBIH MOHATUHHBIN amnmapar Kypca (QU3HKH,

COIIPOBOKAATh BBICTYINICHUC Hpe3eHTauHeﬁ

1.19

[pU BBINIOJHEHUN Y4EOHBIX NPOEKTOB M HCCICAOBAHUM pPaCHpEnesaTh
0053aHHOCTU B TpYIIIE B COOTBETCTBUU C IIOCTABJIECHHBIMU 3a/adaMH,
CIEIUTHh 3a BBINOJHEHUEM IIJIaHA JCWCTBUHM, AaJE€KBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIAaJ B  JACATEIbHOCTb  TIPYIIbI,  BBICTPAUBATH

KOMMYHUKATUBHOC BSaI/IMOIIGI‘/JICTBI/Ie, YUYUTBIBAsA MHCHUC OKPYIKAIOMIHUX

8 KJIACC

Kon

HpOBcpHcMO
nelvilhidIH

HpOBepﬂeMble npeaMeTHbIC Pe3yJabTAaThbl 0CBOCHUSA OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmbl OCHOBHOT O 00111ero0 06p830BaHl/Iﬂ

1.1

MCITOJIB30BaTh NOHATHUA

1.2

Pa3indaTh ABJICHUA MO OIIMCAHHUIO UX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBJICHUE

1.3

pacrno3HaBaTh MPOSIBICHHE U3YYEHHBIX (PU3UYECKUX SBICHUH B
OKPYKaIOIlleM MHUpPE, B TOM 4Hciie PU3NYECKUE SIBICHUS B MPUPOJE, MPH
PTOM TMEpPEeBOJUTh MPAKTUYECKYI0 3aJady B y4eOHYIO, BBIIEIATH

CYyIIECTBEHHBIE CBOICTBA (MTPU3HAKU) (PU3NYECKUX SBICHUI

1.4

OIIMCbIBAaTh U3Y4YCHHBIC CBOMCTBA TEII B (bn31/1qec1<ne SABJICHHUSA, UCITOJIB3YS
(1)I/ISI/ILICCKI/I€ BCJIMYMHBI, IIpHU OIIMCAHUMH IIPABHUJIBHO TpPAKTOBATh
(1)1/131/1qu1<1/1171 CMBICJI HUCIIOJIB3YEMbIX BCIIMYHUH, 0003HAYEHHS U CAWMHHNIIBI
(bn31/1qec1<nx BCIINYNH, HAXOIUTb (bOpMynBI, CBA3BIBAIOINHUEC JaHHYIO
(I)I/ISI/I‘IGCKYIO BCIMYNHY C JOPpYruMu BCIWYUMHAMH, CTPOUTH Fpaq)I/IKI/I

HM3YUYCHHBIX 3aBUCHUMOCTEH (1)I/I3I/I‘IGCKI/IX BCIIMYHUH

1.5

XAPaKTCPHU30BaATH CBOMCTBA TCII, (1)I/I3I/I‘ICCKI/IG SBJICHUA MW IIPOLCCCHI,
HCIIOJIb3Yyd  HU3YYCHHBLIC 3aKOHBI, TIIpH 3TOM  JaBaTb  CJIOBCCHYIO

(I)OpMy.]'II/IpOBKy 3aKOHa " 3alIMCbIBATh €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

0OBSACHATH (1)H3I/II-ICCKI/IC nmpoueccoel U CBOMCTBA TCJI, B TOM YHCIIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTCpa: BbISABJIATDH
MPUYNHHO-CICACTBCHHLIC CBA3U, CTPOUTH o0bsicHeHne u3 1 - 2

JIOTHYCCKHUX IIaroB € IOMOIIBIO 1-2 N3YYCHHBIX CBOMCTBa (bI/IBI/I‘-ICCKI/IX

HBJ'IeHHﬁ, (I)I/IBI/I‘-ICCKI/IX 3aKOHa UJIN 3aKOHOMCPHOCTH




1.7

pemate pacy€THble 3a7adu B 2 - 3 AEWCTBMSI, MCHOJb3ys 3aKOHBI U
(hopMyIibI, CBSI3BIBAIONINE (PU3NYCCKUE BEIWYMHBI: HA OCHOBE aHAIM3a
YCIIOBHS 3aJlayd 3alMCBIBATH KPATKOE YCIOBUE, BBIABIATH HENOCTATOK
NTAHHBIX JUI pEIICHUs 3aJadd, BHIOMPAaTh 3aKOHBI W (OPMYIIHI,
HEOOXOuMBbIe NJIsl €€ pelIeHMs], NMPOBOJUTh pacuéTbl U CpaBHUBATh

[MOJIYYCHHOC 3HAYCHUC (1)I/I3I/III€CKOI>'I BCJINYHMHBI C U3BECTHBIMU JaHHBIMU

1.8

pacnio3HaBaTh MpOOJIEMbI, KOTOpPHIE MOKHO PELIUTh MpPU I[OMOIIU
(bU3MYECKUX METOJ0B, HCHOJb3ysd OINHUCAHUE HCCIIEIOBAaHMS, BBIICIATH
MIPOBEPSIEMOE  IPENAINOJIOKEHNE, OLEHUBATH IPABWIBHOCTh MOPSAKA

MMPOBCACHUA UCCIICAOBaHMs, 1€J1aTbh BbIBO/IbI

1.9

MPOBOJUTH OMBITHI TIO0 HAOMIOACHUIO (PU3UUYECKUX SBJICHUN WU
(hbr3UIECKUX CBOICTB TeJ: dbopmynHpoBaTh MpOBEpsAEMbIE
[IPEIOJI0KEHNSI, COOMPATh YCTAaHOBKY U3 MTPEII0AKEHHOTO 000pyI0BaHUS,

OTHCHIBATh X0/ ONbITAa U (OPMYITHPOBATH BHIBOIBI

1.10

BBITIOJTHATE TPSIMBIE  HM3MEPEHHUS C  HCTOJb30BAaHHUEM aHAJIOTOBBIX
MpuOOPOB M JATYUKOB (PU3UUECKUX BEIUYUH, CPAaBHUBATH PE3YJbTaThl

M3MEPEHUH C YIETOM 3aJaHHOU aOCOJIFOTHOM MOTPEUTHOCTH

1.11

[IPOBOJUTH UCCIIEI0BaHUE 3aBUCUMOCTH OJIHOM (PM3NYECKOM BETUUMHBI OT
Npyroil C  HUCHOJb30BAaHUEM TMPSAMBIX H3MEpPEHUil: IJIaHHUPOBATh
vccleIoBaHUE, coOOMpaTh YCTAaHOBKY M BBINOJHSITH U3MEPEHHs, CIenys
NPEUIOKEHHOMY  IIJIaHy, (UKCHPOBAaTh  pe3yjbTaTbl  IOJY4ECHHOM
3aBUCHUMOCTH B BHJIE TaOJIUII ¥ TpaUKOB, AeTIaTh BEIBOJIBI 10 PE3yIbTaTaM

HNCCJICJO0BaHUs

1.12

[IPOBOAMTHL KOCBCHHBLIC HN3MCPCHUSA (bHSquCKI/IX BCJIIMYHMH: IIJIAHUPOBATH
H3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYO YCTaHOBKY, CJICAysL

HpC,Z[HO)I(eHHOﬁ HHCTPYKIHWH, U BBITUCIIATh 3HAUCHNEC BEJIMYNHbBI

1.13

coOroAaTh MpaBuiia TEXHUKU O€30TMacHOCTH MpH paboTe ¢ 1abopaTopHBIM

000pyI0BaHHEM

1.14

XApPAKTCPU30BATL  IIPUHIHUIIBI JEeNCTBUSA N3YYCHHBIX HpI/I60pOB u
TCXHHUYCCKHNX YCTpOﬁCTB C OHOPOI\/’I Ha UX OIMCaHUA, UCIIOJIb3Y: 3HAHUA O
CBOMCTBaxX (I)I/I3I/I‘ICCKI/IX SIBICHUHA H HGO6XO)II/IMI:>IC (I)I/BI/I‘IGCKI/IG

3aKOHOMCPHOCTH

1.15

[PACTIO3HABATh IMPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U HU3MCPUTCIILHBIC

HpI/I60pLI o CcxXeMaM M CXEMATUYHBIM PUCYHKAM, COCTAaBJISATH CXCMbI

DJICKTPUICCKHUX LIeTel ¢ moclieg0BaTeIbHBIM U napaJuICJIIbHbIM




COCAMHCHUCM J3JICMCHTOB, pPa3jindas YCJIOBHBLIC 0003HAYCHHS DIIEMECHTOB

PIEKTPUYECKUX LIETIEN

1.16

MPUBOAUTH  OpUMEpPbl  (HAXOAuUTh HMHGOPMAIMIO O  IpUMeEpax)
[IPAKTUYECKOTO MCIOIb30BaHUS (PU3MUECKUX 3HAHMM B IOBCEIHEBHOMU
PKU3HU JUIsl 00ecriedeHns: 6€301acHOCTH MPU 00paIeHnH ¢ MpudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3J0POBbSI U COOIOJCHUS

HOPM 5KOJIOTMYECKOTO MOBEJCHMS B OKpYXalOIIel cpeze

1.17

OCYILECTBIIATh MOUCK HMH(OpManUu (PU3UUYECKOTO COAEpKAHUS B CETU
HTepHET, Ha OCHOBE MMEIOIIUXCA 3HAaHUM W NYyTEM CpaBHEHUS
NTOTIOTHUTEIBHBIX ~MCTOYHHUKOB  BBIACNATh HMHPOpPMalMIO, KOTOpas

SIBJISIETCS TPOTUBOPEUNBOM UITM MOXKET ObITh HEJOCTOBEPHOM

1.18

MCII0JIb30BATh MPH BBIMOJIHEHUN YYEOHBIX 33JJaHUN HAYYHO- MOMYJIAPHYIO
uTepaTypy  (U3NYECKOTO  COJAEp)KAaHUS, CIpaBOYHbIE MaTepualbl,
pecypcbl cetn VIHTepHET; BIaaeTh NpUEMaMHA KOHCIIEKTUPOBAHUS TEKCTA,

rpeobpazoBaHus HHGOPMAIHN U3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

co37aBaTb COOCTBEHHbIE MUCHMEHHbIE W KpPATKUE YCTHBIE COOOILIEHUS,
0000mas wHGOPMAIMI0O W3 HECKOJIBKUX HCTOYHHKOB (DU3UIECKOTO
COJEp)KaHHsA, B TOM YHCJIE€ TMYONUYHO TPEACTaBIATh pPe3yJabTaThl
[MPOEKTHON MJIM MCCIIEOBATEIbCKON AEATEIbHOCTH, IPU 3TOM I'PAMOTHO
WCIIONb30BaTh HW3YYCHHBIM TMOHATHHHBIA ammapar Kypca (HU3HKH,

COIMPOBOXAATb BBICTYIIJICHUC HpCSCHTaHHGﬁ

1.20

I[IPpW BbIIIOJIHCHUHA y‘le6HI>IX IIPOCKTOB U I/ICCJ'IG,Z[OBaHI/Iﬁ (bI/I3I/I‘IeCKI/IX
I[IPOLICCCOB pacCHpeACIATh 0053aHHOCTH B Ipynmn€ B COOTBETCTBHU C
IIOCTAaBJICHHBIMU 3aJJladyaMi, CJIICAUTH 34 BBIIIOJIHCHUEM IlJIaHa I[eI\/'ICTBI/II‘/'I u
KOPPCKTHPOBATh €ro, aJACKBATHO OICHUBATL COOCTBEHHBIN BKJIaJd B
ACATCIIbBHOCTD I'PYIIIBI, BEICTPAUBATH KOMMYHUKATUBHOC BSaHMOﬂeﬁCTBHe,

[IPOABJIAA TOTOBHOCTL pa3plilaTb KOH(i)J'II/IKTBI

9 KJIACC

Kon
MPOBEPSIEMOTO
pe3ynbTaTa

HpOBepﬂeMHe MMPEAMCTHBIC PC3YIIbTATBI OCBOCHUA OCHOBHOM
O6p330BaTCJ'IBHOI71 nporpaMmbl OCHOBHOTO 061].161"0 06p8.30BaHI/I$I

1.1

HCIIOJIb30BATh U3YYCHHBIC TIOHATUS




1.2

Pa3invdaTh ABJICHUA 11O ONIMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PH3UUECKOE SBICHHUE

1.3

pacro3HaBaTh MNPOSBICHHWE H3YYEHHBIX (U3UYECKUX SBICHHHA B
OKPY’KaIOILlEM MHUpPE, B TOM 4Hclie PU3NUYECKUE SIBICHUS B MPUPOAE, MPU
STOM [EpPEeBOJUTh MPAKTUYECKYIO 3ajady B Yy4eOHYIO, BBIIEIATh

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHUX SBICHUIN

1.4

OTIMCBHIBATH M3YYCHHBIE CBOMCTBA TN U (PU3MUECKUE SBIICHUS, UCIIOIB3YS
¢u3nyeckue BEIWYMHBI, TPU ONHCAHWM MPAaBHIBHO TPAKTOBATh
(u3MuecKuil CMBICI HMCIONb3yEMbIX BEIMYMH, 0003HAUYEHHUS U E€IWHULIBI
(u3NUeCKuX BEIUYMH, HaXOJUTh (OPMYJbl, CBS3BIBAIOLINE JTAHHYIO
(u3NUeCKyl0 BEIMYMHY C JPYrMMH BEIMYMHAMH, CTPOUTH TI'papUKu

N3YUCHHBIX 3aBHCHMOCTEN (1)I/ISI/I‘~I€CKI/IX BCJINYNH

1.5

XapaKTCPU30BaTh CBOMCTBA TECII, (1)I/I3I/I‘-IeCKI/Ie ABJICHUSA W TIIPOLECCHI,
HCIIOJIb3YsA  HM3YUYCHHBIC 3aKOHBI, IIpH 3TOM JaBaTb CJIIOBECHYIO

(hopMyTUPOBKY 3aKOHA M 3aIMCHIBATh €T0 MAaTEMaTHYECKOE BBIPAKEHUE

1.6

OOBSACHATh (PU3WYECKUE IMPOIIECCHl M CBOMCTBA TN, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIIATH
[PUYUHHO-CIICCTBEHHbIE CBSA3M, CTPOUTH OObBACHeHHe u3 2 - 3
JTIOTUYECKUX IIAaroB C MOMOIIBI0 2-3 M3YYEHHBIX CBOWCTBA (DHM3HYECKHX|

HBHCHHﬁ, (bI/I3I/I‘ICCKI/IX 3aKOHa UK 3aKOHOMEPHOCTH

1.7

pemath pacuy€THble 3agaud  (OMHMparoluecs Ha cuctemy w3z 2 - 3
YpaBHEHUI ), UCHOJIB3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (DPU3UUYECKUE
BEJIMYMHBI: HAa OCHOBE aHaiM3a YCJIOBHS 3aJaud 3alKCchbiBaTh KpaTKOE
YCIIOBUE, BBISBIATH HEAOCTAIOIINE WM U30BITOYHBIC JTAaHHBIE, BHIOMPATH
3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE TSl PEIICHHUs, POBOIUTH PACUETHI U
OIICHUBATh PEATUCTHYHOCTh TIOJYYEHHOTO 3HAuYeHUS (U3UUYECKO

BCJINYHNHBI

1.8

pacClio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PCIIWUThL IIpU IMTOMOIIH
(I)I/ISI/ILIGCKI/IX MCTONOB, HCIIOJIb3Yysd OIIMCAaHHUC HCCICHOBAHUS, BBIACIIATH|
IMPOBEPACMOC TMPCAIIOJIOKCHUE, OUCHHUBATL MPABUIIBHOCTbL TIIOPAIAKA
ITPOBCACHU A HUCCJICJ0BaHUsI, JA€J1aTh BBIBOJbI, HHTCPIPETUPOBATDH

PC3YJIbTAThI Ha6J'IID,[[eHHfI " OIIBITOB

1.9

IIPOBOAUTL OIIBITBI IIO HaGJ’IIO,[[CHI/IIO (I)I/ISI/I‘-ICCKI/IX SBJIGHUH WU

(I)I/I3I/I‘-IGCKI/IX CBOMCTB T€JI: CAMOCTOSTEILHO CO6I/IpaTB YCTAHOBKY H3




M30BITOYHOTO Habopa OOOpYAOBaHUS, OINHUCBIBATH XOJ OINbBITA U €ro

pe3yabTaThl, (GOPMYITHPOBATH BBIBOIBI

1.10

[IPOBOJIUTH MPH HEOOXOIMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, OTpeaessis
CpeHEee 3HaueHue Hu3MepseMod BeJUYUHbl ((POKYCHOE paccTosHue
coOuparomiei JHMH3bI), OOOCHOBBIBATH BBIOOP CHOCO0A HU3MEPEHUS

(M3MepuTensHOTO PUbdopa)

1.11

POBOJUTH HCCIEJOBAaHHE 3aBUCHUMOCTEH (H3MUECKUX BEIUYHUH C
MCIIOJIb30BAHUEM TMPSAMBIX M3MEPEHUM: IUJIAaHUPOBATh HCCIIEI0OBAHUE,
CaMOCTOSITEJIBHO ~ cOOMpaTh YCTAHOBKY, (PUKCHpOBaTh  pe3yabTaThl
[MOJIyYU€HHON 3aBHUCHUMOCTH (U3WYECKUX BEJIWYMH B BHJE TaOIUIN

Fpa(l)I/IKOB, ACJIAaTh BBIBOJBI IO PE3YJIbTaTaM UCCICI0OBAHUA

1.12

[IPOBOJUTH KOCBEHHbIE M3MEPEHMsI (PU3NYECKHX BEIUYMH: IJIAHUPOBATh
M3MepeHus, coOupaTh HSKCHEPUMEHTAJIbHYI0 YCTAHOBKY M BBIIOJHATH
W3MEPEHUs, CIeqys NPEMIOKEHHOW WHCTPYKIUHU, BBIYMCIATH 3HAYEHUE
BEJINYMHBI U aHAJIM3UPOBATH MOJIYYEHHBIE PE3YJIbTAThI C YIETOM 3aJaHHON

[MOIPEITHOCTH U3MEPEHUN

1.13

coOJI01aTh TTpaBUiIa TEXHUKH 0€30TIaCHOCTH NP paboTe ¢ 1a00paTOPHBIM

000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIE NPHU3HAKUM HU3YYEHHBIX (PU3MUECKUX MoOjesei:
MaTepHuagbHasi TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHHK
CBETa, Jyd4, TOHKas JIMH3a, IUIaHETapHas MOJeNb aTroMma, HYKIOHHAas

MOJICJIb aTOMHOI'O Aapa

1.15

XapaKTepU30BaTh MPHUHLMIBI JCWCTBUA H3YYCHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMIOPO Ha UX OMHUCAHUS, UCIIOJIb3YS 3HAHUS O
CBOMCTBax (U3MUECKUX SBJICHHMM U HeoOXoaumble (usnueckue

3aKOHOMCPHOCTH

1.16

HCII0JIb30BATh CXEMbI U CXEMATUYHBIC PUCYHKU H3YUCHHBIX TCXHUYCCKUX
YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB H TCXHOJOIN4YCCKHUX IIPOLCCCOB
[IpU PCIICHUU y‘Ie6HO'HpaKTI/I‘leCKI/IX 3aJa4, OITHYCCKHUC CXCMBI OJIA

IMOCTPOCHUA H306p21)KCHPII>i B IIJIOCKOM 3€pKaJic U c061/1pa}0LueI71 JIMH3C

1.17

OPUBOANUTH  NpUMephl  (HaXOOUTh WHGPOpPMALKMIO O  MPUMEpax)
NPaKTUYECKOTO HCIHOJIb30BAHUS (PU3MUECKUX 3HAHUN B TOBCEIHEBHOI
PKU3HU Ul o0ecriedeHns: 0€301acHOCTH MpH 00pallieHuy ¢ mpubopamu u

TCXHHUYCCKHUMHU YCTPOﬁCTBaMH, COXpaHCHUA 30pOBbA U CO6J'IIO,Z[€HI/I$I

HOPM 3KOJIOTUYCCKOI'O MOBCACHUA B Oprncaromeﬁ cpeae




1.18

OCYIIECTBIISATh TOUCK HH(pOpMAIMK (PU3MUYECKOTO COJEpKAHHUS B CETH
HTEepHET, caMOCTOSTENbHO (HOPMYIHUPYSI MOUCKOBBIM 3aIpoC, HAXOAUTh
[yTH ONpEAETICHUs JOCTOBEPHOCTH MOJyYCHHON MHPOPMALUU HA OCHOBE

NMCIOIIIUXCA 3HAHUM U JOIIOJIHUTCIBbHBIX HCTOYHUKOB

1.19

MCIIOJIb30BATh MIPU BBITIOJIHEHUH YUYEOHBIX 3aJaHUi HayYHO- MOIMYJISPHYIO
muTeparypy  (HU3MUECKOro  COAEp)KaHWs, CIPaBOYHBIE MaTepHalIbl,
pecypcbl cetn VIHTEpHET; BiIaaeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,

rpeobpazoBaHust HHOOPMAIMHU U3 OJHONU 3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

co37aBaTb COOCTBEHHbIE NMHCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
nH(OpPMallMM U3 HECKOJIbKMX HCTOYHHKOB (PU3MYECKOrO COJIEep’KaHus,
MyOJIMYHO MPECTABIATH PE3YIbTATHI IPOEKTHOW MIIM UCCIIEI0BATEIbCKON
NEesITeNbHOCTH, TPU 3TOM TIPaMOTHO  HCHOJb30BaTh  W3YYEHHBIHN
MOHATUIHBIN amnmapar u3ydyaeMoro pasjena (U3MKH U COINPOBOXKAATH
BBICTYIUICHHE TIPE3CHTAIMEl C Y4ETOM OCOOCHHOCTEW ayauTOpuu

CBEPCTHHUKOB

1.21

[pU BBINIOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUHN (U3HUECKUX
[IPOLIECCOB paclpeAessaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
[MOCTAaBJICHHBIMU 3aJ]auaMu, CIICUTh 32 BBINOJIHEHUEM ILJIaHA JEHCTBUM U
KOPPEKTUpPOBaTh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIH BKJIaA B
NesITeNIbHOCTH IPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOICHCTBHE,

[IPOABJIAA TOTOBHOCTD pa3plilaTh KOH(l)J'II/IKTBI

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

TKJIIACC
Kon
Kon snementallpoBepsiemMble 31€eMEHTBI COACPHKAHUS
pasgena
OU3UKA U1 EE POJIb B IIOBHAHUU OKPYJKAIOILEI'O MHUPA
1 du3nka - Hayka o npupoje. SABiaeHust npupoasl. Puznueckue
11 SIBJICHUSI:  MEXaHWYECKHe, TEIUIOBbIe,  dBJIEKTPUUYECKHUE,
MarHUTHBIE, CBETOBBIE, 3ByKOBBIE




dusnueckue BeNMYUHbBL. 3Mepenne GU3n4ecKux BEINYHH.

1.2 @usnueckue  npuOopbl.  [lorpemHOCT,  M3MEpEHHIA.
MexyHapoaHas CUCTEMA €IMHULL
EcTecTBeHHOHayyHBIH METOJ [O3HaHUA: HaONIO/EHUE,
13 [IOCTAHOBKAa HAY4YHOIO BOIPOCA, BBIJIBUKEHUE THUIOTE3,
OKCIIEPUMEHT [0  IPOBEPKE  THUIOTE3, OObSICHEHUE
Ha0JII0/JaeMOT0 SIBJIICHUS
1.4 Onucanue GU3NUECKUX SBICHUN C MOMOIIBIO MOJIENIEH
[IpakTiueckue pabOThI:
HiHtPar#Ht#113mepenre paccTOsTHUM.
Hi#HtPar#Ht#13mepenne o0bEMa KUIKOCTU U TBEPIOTO
1.5 Tena.

#H##Par###OnpeneneHne pa3sMepoB MaJIbIX Tell.
##HtPar#H#l3mepenue TemMnepaTypbl IpU MOMOLIU

JKAJKOCTHOTO TEPMOMETPA U AATUHNKA TEMIEPATYPHI

I[TEPBOHAYAJIbHBIE CBEJIEHNA O CTPOEHMU BEILIECTBA

HH#Par###(CTpoeHue BelleCTBa: aTOMbl U MOJICKYJIbI, HX

2.1 pazMepbl. OnbITh, J0Ka3bIBAIOIIME AWCKPETHOE CTPOEHHE
BElECTBA
HH##Par###][Bokenne dactui] BemiectBa. CBsI3b CKOPOCTH
2.2 NBH>KEHUS YaCTHIL C TEeMIIEpaTypoii. BpoyHOBCKO€ ABUKEHHME,
mudy3us
23 B3aumoeiicTBie YacTHI] BEIIeCTBA: TPUTSKEHUE U
OTTAJIKUBAHUE
HH##Par### ArperaTHple  COCTOSIHUSI BEIIECTBA: CTPOCHUE
ra3oB, JKUIAKOCTEH U TBEPABIX (KPUCTAIUIMUECKHUX) Tel.
2.4 B3auMoCBs3b MEXAYy CBOICTBAaMH BEIIECTB B Pa3HbIX|
ArperaTHbIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYISPHBIM
CTpOEHUEM
2.5 OCOOCHHOCTH arperaTHhIX COCTOSTHUN BO/IBI
[IpakTudeckue pabOTHI:
HiHtPar#H##Onenka auameTpa aroMa METOJIOM psIoB (c
UCI0JIb30BaHueM (poTorpaduil).
2.6

HH#HPar###ONBITHl 10 HAOIIOCHUIO TETJIOBOTO PACIIUPEHUS
ra3oB.

HHHPar###OnbITl 10 OOHApYXKEHHI0  JEHCTBUS  CUII

MOJICKYJIAPHOT'O ITPUTAKCHHUA




JABWXEHUE U BBAUMOIAENCTBUE TEN

3.1

Mexanunueckoe aBuxeHue. PaBHoMepHoe u

HEpPaBHOMEPHOE JIBIXKEHUE

3.2

H#iHtPar#H#CropocTb. CpefHsisi CKOPOCTb MPH

HEPaBHOMEPHOM JIBM>KEHHMM. Pacdér nmytu u BpeMeHu

JABUXXCHUA

3.3

SBnenue nHepuuu. 3aKoH HHepUUU. B3aumoeiicTeue
TE€J KaK IPUYMHA U3MEHEHUS CKOPOCTH JIBUKECHHUS TEIl.

Macca kak MCpa UHECPTHOCTHU TECJIa

3.4

3.5

#HH#HPar### InorHOCTS BerecTBa. CBA3b IJIOTHOCTH C

KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BelllecTBa
Cuita KaK XapaKTepUCTHUKa B3aUMOJICUCTBUS Tel

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. I3mepenue cuiibl ¢

MTOMOIIBIO JUHAMOMETPA
#H#HPar### SIBnenne TAroTeHus U cwia Tsokect. Crna

TSKECTH Ha JpYrux IaHeTtax. Bec tema. HeBecomocTth

3.8
3.9

3.10

3.11

3.12

Cuna tpenus. TpeHue CKOIbXEHUS U TPEHUE TTOKOS.
TpeHue B mpupoie U TEXHUKE
#H##Par###CroxxeHue Cuil, HalpaBJICHHBIX 10 OJJHOU
npsmMoi. PaBHonerictBytomas cui [Ipaktudeckue
paboTHI:
Onpeenenre CKOpoOCTH paBHOMEPHOTO JBMKEHHUS (1LIapHKa B
PKUAKOCTH, MOJIEIH DJIEKTPUUECKOT0 aBTOMOOWIS M TaK
nanee). OrmpeneneHre CpenHedl CKOPOCTU  CKOJBKCHUS
Opycka WM [IapuKa 1o
HAKJIOHHOM MockocTu. OnpeneneHue MmIOTHOCTU TBEPAOTO
Tena. OnbIThI, IEMOHCTPUPYIOLINUE 3aBUCUMOCTD PACTSIKEHUS
(nedopmarnuin) MpyXKUHBI OT MPUIIOKEHHOU CUJIBbL. OIBITHI,
IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHUSI CKOJIbKCHUS
OT Beca TeJla U XapakTepa CONMPHUKACAIOIINXCS TOBEPXHOCTEN

DduszndecKkue sBICHUS B npupoae: mMpuMepbl ABUKCHUS C

Pa3IMIHBIMH CKOPOCTSAMHU B ’KMBOU 1 HEXKUBOU npuponae,
JIENCTBHE CUJIBI TPCHUSA B IPUPOJAC U TECXHUKC

Texnuueckue YCTpOﬁCTBaZ AUHAMOMCTP, MO ATIHUITHUKA

JABJIEHUE TBEP/BIX TEJL, XXUAKOCTEUN U T'A30B




JlaBnenue TBEpOrO Tena. CriocoObl yMEHBIICHUS U

41 YBEITMYCHHUS TaBJICHUS
JlaBineHue ra3za. 3aBUCUMOCTb JIaBJICHHS ra3a oT 00béMa,
4.2
TEeMIIepaTyphl
[lepenaua naBneHus TBEPIBIMHU TEIAMHU, KUIKOCTIMU U
4.3 razamu. 3akoH Ilackansa. [IHneBMaTHUeckue MalIuHbBL
3aBUCHMOCTD JaBJICHUS )KUIAKOCTH OT TJIyOUHBI.
4.4 r .
uapocTaTuueckuii mapagokc. CooOmaronmecss COCY/IbI.
['mapaBnuyeckre MEXaHU3MBI
ATMochepa 3emnu U atMocdepHoe naBieHue. [IpuumHbl
45 CYIIIECTBOBAHUS BO3IYIIHOW 00070uku 3emiu. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBIECHUS OT
BBICOTHI HAJl YDOBHEM MODSI
46 M3mepenue armocdepHoro mgasnenus. [lpubopbr st
M3MEepeHus: aTMOC(HEPHOTO TaBJICHUS
47 JlelicTBHE KUAKOCTH M ra3a Ha MOTPYXKEHHOE B HHUX TEJO.
BriTankuBaromas (apxuMenoBa) cuia. 3aKoH Apxumeaa
4.8 [[naBanue ten. Bo3ayxomnaBanue
[IpakTrueckne paboTHI:
lMccnenoBanre 3aBUCHMOCTH Beca Tejla B BOAE OT 00bEMa
MOrPYKEHHOW B KUIKOCTh dYacTu Tena. OmnpeneneHue
BEITAJIKABAIOIIEH CHUIBI, JENCTBYIOIICH Ha  TeJo,
MOTPY)KEHHOE B JKUIKOCTh. lIpoBepka HE3aBUCHUMOCTH
4.9 BBITAJIKABAIOIIEH CHJIBI, IEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH,
- OT Macchl Tena. OMbIThL, TEMOHCTPUPYIOIIUE 3aBUCHMOCTD
BBITAJIKMBAIOIICH CHUJIBI, ICHCTBYIOIICH Ha TEJIO B AKUAKOCTH,
0T 00bEMa MOTpy:KEHHON B KHUAKOCTh YacTH Tela U OT
MUIOTHOCTU JKUAKOCTH. KOHCTpyHpoBaHuEe apeomeTpa WiIH
KOHCTPYHPOBAHUE JIOJIKHU u ompeieNieHre eé
rPYy30110IbEMHOCTH
du3nuecKkue sBJICHUS B IPUPO/JIE: BIUSIHUE
4,10 .
aTMOC(EpHOTO JaBJICHHUS Ha KMUBOW OpraHu3M, IJIaBaHUE
pBIO
TexHudeckune yCTpoHCTBa: COOOIIAIONIHECS COCY/IBI,
YCTPOMCTBO BOJOMPOBOAA, TUAPABINUECKHI Mpecc,
411

MaHOMETp, 0apOMeTp, BEICOTOMED, MOPIIHEBOM HACOC,

apeoMeTp




PABOTA, MOIIHOCTbD, DHEPT' A

5.1 Mexanndeckas paborta

5.2 MexaHudeckasi MOLTHOCTh

53 [IpocTble MEXaHU3MBI: pblyar, 0JOK, HAKJIOHHAs IJIOCKOCTb.
[IpaBuiio paBHOBECHS pblYara

5.4 [IpumeHeHue npaBuiia paBHOBECHS pblyara K 0JI0Ky
«3070TOC TTpaBHIIO» MexaHuku. Koapumment

9.5 .
[10JIE3HOTO JeWCTBUS MexaHu3MoB. [IpocTeie MexaHM3MBI B
OBITY U TEXHUKE

5.6 [ToTeHnanpHass SHEPTUH TeJla, TIOIHATOTO HaJ 3eMIIEN

5.7 Kunerndeckast sHeprus
[TonHas MexaHr4ecKasi SHEPTUs. 3aKOH U3MEHEHUS U

) 5.8

COXpaHEHHUS MEXaHHUUECKON IHEPrUU
[IpakTiueckue pabOTHI:
HiHtPar###Onpenenenre  pabOThl  CWIJIBI  TPEHHS]  TPHU
PaBHOMEPHOM  JBIDKEHHU Tela IO TOPHU30HTAJIbHOU

5.9 NoBEepXHOCTU. MccmenoBanue yciioBHII PaBHOBECHUS pblYara.
N3mepenne KIIJl HaknoHHOM miiockoctu. M3ydyenue 3akoHa
COXPaHEHUS MEXaHUUECKON IHEPrUU
duznyecKkue sBJICHUS B IPUPOJIE: PhlYaru B TeJie

5.10
YyesoBeKa
TexHuyeckue yCTpOoMCTBa: pblyar, MOABUKHBIN 1

5.11 .
HEIOJIBWKHBIM OJIOKM, HAKJIOHHAs IUIOCKOCTh, IPOCTHIE
MEXaHU3MbI B OBITY

8 KIIACC
Kon
Kox asemenTalllpoBepsieMble 3J1eMeHTBI COIEPKAHUSA
pa3aena
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUS MOJIEKYIISIPHO-KHHETUYECKOW TEOPUH
6 6.1 CTpOEHMs BelecTBa. Macca u pa3mepbl MoJieKysl. OmbITHI,

[OTBEPKIAIOLIUE OCHOBHBIE I0JIO’KEHHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPUU




Moienu TBEPIOTO, )KUAKOTO U ra3000pa3HOro

6.2 cocTostHMH BemecTBa. Kpucramnnueckue u amopgHble
Tena
OOBbsCHEHUE CBOICTB ra3oB, )KUJIKOCTEN U TBEPABIX Tell
6.3 Ha OCHOBE TTOJIOKEHUIH MOJICKYJIIPHOKUHETHUECKON
TECOPHUH
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TernoBoe pacimpeHue u cxatue
Temmeparypa. CBsi3b TEMIIEpPATyPHI CO CKOPOCTHIO
6.6
TETUTOBOTO JIBMYKEHHS YaCTHUI]
6.7 Buytpennsas sHeprus. CnocoObl H3MEHEHHUS BHYTpEHHEH
PHEPTHH: TEIUIoNepeada i COBEpIICHHE pabOThI
Bupl Teronepeadu: TerIonpoBOHOCTh, KOHBEKIIHS,
6.8
M3ITy9YeHUE
KosinuecTBo TEMIOTHL. Y IenbHas TEMI0EMKOCTh
6.9
BElIeCTBa
TennooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10 TEIJIOBOTO OanaHca
[11aBieHre U OTBEpAEBAHNE KPUCTAIITNYECKUX BEIIECTB.
6.11 Y nenpHas TEII0TAa IJIaBJICHUS
[TapooOpa3oBanne u KoHaeHcanus. Mcmapenme. Kurenwue.
YaenpHas ~— TemjgoTa  MapooOpazoBaHusA.  3aBUCHUMOCTH
6.12 TEMIIEpaTyphbl KUIICHHUS OT aTMOC(HEPHOTO
TaBJICHUS
6.13 BraxHocTh BO31yxa
6.14 DHeprus TOIIUBA. Y IelbHas TEIJI0TA CTOPAHUS
[TpuHumb! paboThl TerIoBbIX ABuraTenei KIT
6.15 TEIUIOBOTO JABUrarTens. TerioBble IBUraTeu 1 3allnuTa
OKpY>Karolen cpeabl
3aKOH COXpaHEHUs M MPEBPAILEHUs SHEPTHH B TEIJIOBBIX
6.16
nporueccax
[IpakTuyeckue paboOTHI:
6.17 HHHPar###OnBITH 10 0OHAPYKEHUIO IEHCTBHS CUIT

MOJICKYJIAPHOTO ITPUTAKCHUA.




H#HPar#H##ONbITHl 110 BBIPALMBAHUIO KPUCTAIIIIOB
IIOBAPEHHOM COJIM WM caxapa.
#HHPar###OnbITEL 110 HAOIIOIEHUIO TEIIOBOTO
pacuIupeHus ra3oB, JKUJIKOCTEH U TBEPIBIX TEIl.
##HtPar#H#OnpeneneHue JaBiIeHMs BO3/1yXa B OajlloHe
HITPHUILIA.
HiHP arfH#OnbITHI, JEMOHCTPUPYIOILKE 3aBUCUMOCTD
NMaBJIEHUS BO3JyXa OT €ro o0bEMa ¥ HarpeBaHUs WU
OXJIQXKICHHS.
H##Par### IpoBepka TUNOTE3bl JIMHEHHOW 3aBUCHUMOCTH
TUTHHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUUYECKON TPYOKE OT
TEMITepaTypHI.
HiHtPar#H#HaOnonenne M3MeHEHUsT BHYTPEHHEH sHepruu
TeJa B pe3yJbTare TeIIonepeiadi U paboThl BHEITHUX CHIL.
###Par###lccnenoBanue sBICHUS TEINIOOOMEHA TTPH
CMEIIMBAHUM XOJOAHOUN U TOpsYEH BOIBI.
#H##Part###0OnpenesieHre KOJIN4eCcTBa TEMIOTHI,
MOJTYYEHHOTO BOJIOM MPH TETUIOOOMEHE ¢ HarpeThIM
METaJUTMYECKUM ITUIHHIPOM.
#H##Par###OnpeneseHne yaeabHON TEII0EMKOCTH
BEIIECTBA.
#H##Par###lccnenoBanue npouecca UCapeHus..
#H##Part###OnpenesieHne OTHOCUTEIBHON BIIAXKHOCTH
BO3/IyXa.
###Par###Onpenenenue yaenbHOM TEIIOTHI MJIaBJICHUS

JIBJA.

Ddusznyeckue SABJICHUSA B npupoae: MMOBEPXHOCTHOC

HATSAXKCHUC U KAITUJUUISIPHBIC ABJICHUA B IIPUPOAC, KPUCTAJIIBI

6.18 B Ipupozae, uznydeHue CoJHIA, 3aMep3aHHe BOJOEMOB,
MopcKkue Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHEsl, CHera.
Texnuueckue yCTpoOiicTBa: KalWLISIPBL, IPUMEPBI

6.19

HCIIOJIb30BAHUA  KpUCTAJUIOB, JKUJIKOCTHBIN TCPMOMCETD,

JaTYUK TEMIICPATypPhbI, TCPMOC, CUCTEMA OTOIICHUA




JIOMOB, TUIPOMETPBI, IICUXPOMETp, napoBas TypOuHa,

JBUTaTCJ]Ib BHYTPCHHCTO CrOpaHusl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 DnekTpusaius Tei. JBa posia aMeKTprUIecKuX 3apsiioB
B3aumonelictBue  3apspkeHHbIX  Ten.  3akoH  Kynona
1.2 (3aBUCHMOCTb CHJIbI B3aUMOJCWUCTBUSI 3apSKEHHBIX TN OT
BEJIMYMHBI 3apsI/I0B U PACCTOSIHUS MEX1y TEJIaMHu)
OnekTpuueckoe 1mosie. Hanpspk€HHOCTh  3IEKTPUUECKOTO
7.3 noJid. [IpuHIun cynepno3uiuu EKTpUYecKUX moJied (Ha
KaueCTBEHHOM YPOBHE)
Hocutenu  snexkTpuyeckux  3apsoB.  DJeMEHTapHbIN
7.4 prexkTpuueckuid 3apsia. Ctpoenue aroma. [IpoBogHUKK H
TTDIIEKTPUKU
7.5 3aKOH COXPaHEHHUS JIEKTPUUYECKOTO 3apsiia
76 DIIEKTPUYECKAN TOK. YcnoBus CyLIECTBOBAHUS
PIEKTPUYECKOTO TOKA. FICTOUHHMKHM NOCTOSIHHOTO TOKA
JleficTBUSI DJIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHUYECKOE,
[ MarHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U razax
78 OnekTpuyeckas  1enb. Cuina  Toka.  DIJIEKTPUYECKOE
. HaIpsKEHUE
79 ConpoTuBi€HUE MPOBOAHUKA. YIEIbHOE CONPOTUBIICHUE
. BEILIECTBA
7.10 3axkon OMa 1 yd9acTka 1enu
711 [locnenoBarenbHOE u napajuieJIbHOE COE/IMHEHHE
. [IPOBOIHUKOB
712 PaGoTa 1 MOIITHOCThH 3NEKTPUUECKOro ToKa. 3aKkoH J[>koyis -
Jlenna
713 JJEKTpUUECKUEe 1eNMU U MOTPeOUTENH  DIEKTPUUYECKON
. bHepruu B ObITy. KopoTkoe 3aMbikaHne
714 [locrosiHHbIE ~MarHuThl. B3aumonaelcTBHE MOCTOSHHBIX
MarHuTOB
715 MarautHoe nojie. MarHuTHoe mnoje 3eMJIM U €ro 3HaueHue

TUTST KA3HU Ha 3eMIIe




OneiT Opcrena. MarHutHoe moJie 3JIEKTPUYECKOro TOKa.

7.16
[IpuMeHneHnue 3eKTPOMarHuTOB B TEXHUKE
JlelicTBU€ MAarHMTHOTO TMOJI HA MPOBOJHHK C TOKOM.
717 DJIeKTPOJBUTATEh TOCTOSHHOTO ToKa. lcrmonb3oBanue
QIIEKTPOJBUIATENed B TEXHHUYECKMX YCTPOWCTBAX M Ha
TPaHCIIOPTE
718 Onbitel @apanes. SIBieHUE 3JIEKTPOMArHUTHOW WHIYKIIHH.
[IpaBuito JIenna
OnekrporeHeparop. CrnocoObl TOJNY4EHHUS DJIECKTPUUECKOU
7.19 PHEPTHUH. DIEKTPOCTAHIIMHA Ha BO30OHOBIISIEMBIX HCTOUHUKAX
PHEPTHHU
[IpakTueckue pabOTHI:
OnbITE IO HAOIIOMCHUIO AICKTPU3ANMKA TeJT WHAYKIHEH WU
MPU COTIPUKOCHOBEHHH.
MccinenoBanve  IEUCTBHS — DIIEKTPUYECKOTO  MOJA  HA
[IPOBOJIHUKH U TUDJIEKTPUKH.
COopka © TmpoBepka pabOTHl ANCKTPUYECKOW  Ienu
[MOCTOSIHHOTO TOKA.
l3mMepeHne 1 peryiaupoBaHue CUIIbI TOKa.
W3mepenne u peryampoBaHue HaIpsHKEHUS.
HccenenoBanue 3aBUCUMOCTH CHJIbI TOKA, UYILLIETO Yepe3
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS
790 Ha PE3UCTOpE.

OnbIThl, JEMOHCTPUPYIOLINE 3aBUCHUMOCTb 3JIEKTPUYECKOTO
CONPOTHUBIIEHUS MPOBOJHMKA OT €ro JJIMHBI, IJIOLIaI1
[ONEepeyHoro cedyeHuss M Mmarepuana. [IpoBepka mnpaBuiia
CJIO’KEHUS HAPSHKEHUH MPH [OCTIe10BATEIbHOM COEJMHEHUU
NBYX pe3ucTopoB. IIpoBepka mpaBuia A CHIIBI TOKa NpU
[apauIeJIbHOM COEIMHEHUM pe3uctopoB. OmnpeneneHue
pPabOThI ANIEKTPUYECKOTO TOKA, HAYLIEr0 Yepe3 pe3UcCTop.
Omnpenencuue MOIIIHOCTH JIEKTPUYECKOTO TOKa,
BbIEISIEMOM Ha pesuctope. MccnenoBaHue 3aBHCHUMOCTH
CHJIBI TOKA, WAYIIETO 4Yepe3 JIAMIIOUKY, OT HAIpPsyKEHUs Ha

Heil. Onpenenenue KII/I HarpeBarens. MccnenoBanue




MAarHUTHOTO  B3aUMOJEHCTBUS  ITOCTOSIHHBIX ~ MAarHUTOB.
M3ydeHne MarHUTHOTO MOJISI HOCTOSIHHBIX MarHUTOB IIPH UX
oObeMHEHUH W pas3jeneHuu. lccnepoBanue IeicTBUS
PICKTPUYECKOTO TOKAa HA MAarHUTHYIO CTpenKy. OIBITHI,
IEMOHCTPUPYIOIINE 3aBUCHUMOCTb CHJIBI B3aWMOJICHCTBHUS
KATYIIKKU ¢ TOKOM M MAarHuTa OT CWJIbl TOKA W HaIpaBJICHUSA
TOKa B KaTymke. M3ydeHue AEMCTBHS MarHUTHOTO IOJIS HA|
MPOBOJHUK ¢ TOKOM. KoHCTpynpoBaHnue u u3ydeHue paboThl
pnexktpoasurarens. U3mepenne KIIZl anexkrpoaBurarenbHoi
ycTaHOBKH.  OMNBITBI 1O  HMCCIEIOBAHUIO  SIBJIICHUS
PIEKTPOMArHUTHOM WHAYKIMU: HCCIEIOBAaHUE HW3MEHEHHM

SHAYCHHA U HAITPABJICHUA MHAYKIIMOHHOT'O TOKA

Ddusnyuecke sIBICHUS B Mprupoac: ICKTPUUCCKUEC SABJICHUS B

aTMocdepe, IEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE

7.21 mosie 3eMJIH, Ipeid MOII0COB, POJIb MAarHUTHOTO TIOJIS IS
PKU3HU Ha 3eMie, TIOJISIPHOE CHSIHUE
TexHuuecKkre  YCTPOWMCTBA:  AJNEKTPOCKON,  aMIepMET,
BOJILTMETP, PEOCTaT, CUYETYUK OIICKTPHUUYECKOW HSHEPIHH,
7 99 DIIEKTPOOCBETUTEIILHBIC puOOpHI, HarpeBaTebHbIC
PICKTPOTIPUOOPHI (IpuMepsr), ANMEKTPUICCKUE
NPEIOXPAHUTEIH,  AJIEKTPOMArHUT,  AJIEKTPOJBHraTEIh
MOCTOSIHHOTO TOKa, TeHEPATOP TOCTOSIHHOTO TOKa
9 KIIACC
Kon
Kon >nemental [TpoBepsieMbie 2E€MEHTHI COAECPKAHUS
paznena
MEXAHUWYEC]KUE ABJIEHUA
81 MexaHnyeckoe ABHKeHHe. MatepuanbHas Touka. Cucrema
8 OTCYETA
8.2 OTHOCHUTETHHOCTh MEXaHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEHOE IBIDKEHUE




H##Par###HepaBHOMepHOE NPSIMOJIMHEHHOE ABUKCHHE.

8.4 CpenHsst ¥ MTHOBEHHAsI CKOPOCTh TeJla IIpy
HEpaBHOMEPHOM JIBUKCHUHU
'YckopeHne. PaBHOYCKOpEHHOE NPSIMOJIMHENHOE

8.5
NBIDKEHUE

8.6 HHPar#HH#Coboanoe nagenue. OnpiTel [Nanues

ABHOMEPHOE IBMYKEHUE 110 OKPY>KHOCTH.

HHHPar##H#HP YK

8.7 .
[leprox wm wyacrota oOpamenus. JluHeiiHas W yrioBas
ckopoctu. LleHTpocTpeMuTeIEHOE YCKOPEHUE

8.8 [TepBriit 3akoH HeroToHa

8.9 Bropoii 3akon HetoToHa

8.10 Tperuii 3akon HetoToHa

8.11 HH#Par##H## 1 [pyHIUI CYTIEPIIO3UIIN CHIT

8.12 Cuna ynpyrocrtu. 3akoH ['yka
HiHtPar#H##Cuita TpeHUs: cuila TPEHUsI CKOJIbKEeHHUS,

8.13
CHJIAa TPEHHUSI TTOKOSI, APYTHE BUIBI TPEHUS

814 HH#Part####(Cuna TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHUS.
'YckopeHne cBOOOTHOTO MaIeHHUs

8.15 JIBmxenue mmaner Bokpyr Comuua. IlepBas xocmuueckas
ckopocTb. HeBecoMOCTb U neperpy3ku
PaBHOBecHe MaTepuanbHOU TOYKU. AOCOTIOTHO TBEPIOE

8.16
TEJI0

817 HH#Par###PaBHOBecre TBEPIOTO TeJa C 3aKPEMIEHHON OChIO
BpateHus. MomeHT cuibl. LlenTp Tsxectu

8.18 Hmnynbe Tena. Mismenenue ummnyinbsca. MMnysiabe cuisl

8.19 3aKOH COXpaHEHMs UMITyJIbCa

8.20 HHHPar###PeakTUBHOE OBIDKECHUE

8.21 Mexanuueckasi paboTa U MOLTHOCTb

8.22 PaboTa cui TsDKECTH, ynpyrocty, TpeHus. CBs3b SHEpPruu U
paboThI

8.23 [loTeHuunanbHas  SHEprust  Tejla,  MOJHATOrO  Hax
OBEPXHOCTBIO 3eMJII

8.24 [loTeHManpHas SHEPIUs CKATON NIPYKUHBI
Hi#Parf#Kunetnueckas sHeprus. Teopema o

8.25 KWHETUYECKON YHEPTUU

8.26 HH#Parf##3aKoH COXpaHEHHs MEXaHUYECKOW DHEPIUH

8.27 [IpakTuyeckue paboOTHI:




OrnpeziesieHue CpeHe CKOPOCTH CKOJIBKEHHUSI OpycKa WiIu
NBUKEHMS LIapUKa 10 HAKJIIOHHOM 1uiockocTu. OnpeneneHue
YCKOpEHUsl Tejaa IPU PABHOYCKOPEHHOM JIBJKEHUHU 11O
HAKJIOHHOM IUIOCKOCTH.

WccnenoBanue 3aBUCHUMOCTH IYTHM OT BpPEMEHM IpU
PaBHOYCKOPEHHOM JIBKEHUM 03 HayalbHONW CKOPOCTH.
[IpoBepka rumoTesbl: €cid HOPU  PABHOYCKOPEHHOM
NMBIDKEHUW 0€3 HAayallbHOW CKOPOCTH ITyTH OTHOCSTCS Kak
P HEYETHBIX YHUCENl, TO COOTBETCTBYIOIIHE MPOMEKYTKHU
BPEMEHH OJHAKOBBI.

MccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT
CHJIBI HOPMaJIbHOTO JTaBJICHUS. Onpenenenue
kodpduimenta  TpeHus  cKoibxkeHus.  OmnpeneneHue
KECTKOCTH TpPYKUHBI. OrnpeneneHre paboThl CUJIbI TPEHUS
[P PaBHOMEPHOM [JBMKEHUM Tejla MO TOPHU30HTAIbHOU
noBepxHocTU. Omnpenenenue paboThl CUIIbI YIPYTOCTH HpPU
noabEéME Tpy3a C HCIOJIB30BAHUEM HEIMOJBWKHOTO H

[1OIBIKHOTO OJIOKOB

duzndeckue SBICHHUSI B npupoac: NpUIMBbBI U OTJIIHMBBI,

8.28 nBrokeHUe Iu1aHeT COJIHEYHOM CUCTEMBI, pPEaKTUBHOE
TIBIKCHUE KUBBIX OPTaHU3MOB

8.29 Texunueckue yCTpoiicTBa: CIIHIOMETD, JATINKU
OJI0XKEHHSI, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHMYEC]KHE KOJIEBAHIA U BOJIHbI

91 KonebarenpHoe nBwkeHHe. OCHOBHBIE XapaKTEPUCTUKU
KOJICOAHMI: TIEPHO/JI, YACTOTA, aMILTUTYIa

9.2 MaremMaTH4ecKuii U NpYXKUHHBIA MasTHUKH. [IpeBpamenue
PHEPruM MpU KoJeOaTeIbHOM JIBHKCHUH

93 3aryxaromue KoyiebaHus. BbIHYXIeHHblE — KoJIeOaHus.
Pesonanc
Mexannueckue BoOJIHBL. CBOHCTBA MEXaHMYECKMX BOJIH.

94 [IpononbHble W TONEpedYHble BOJHBL. JITMHA BOJHBI U
CKOpOCTh €€ pacnpocTpaHeHHs. MexaHHYecKue BOJIHBI B
TBEPJIOM TeJle, CEHCMUYECKUE BOJTHbI

9.5 3ByK. 'poMKOCTb U BhICOTa 3ByKa. OTpa)keHUeE 3ByKa

9.6 WHbpa3Byk U ylnbTpa3ByK

9.7 [IpakTuyeckue paboOTHI:




OmnpezneneHne  4YacTOTBl W TepHoJa  KojeOaHWi
MAaTEMATHYICCKOT'O MaiATHHUKA.

OmnpeneneHre 4acTOTHl M NeproJia KojaeOaHHH IpyKUHHOTO
MasTHHKaA

VccnenoBanue  3aBUCHMOCTH  IepHOAa  KoseOaHUit
[MOABCIICHHOI'O K HUTH I'Py3a OT JJIMHBI HUTH. I/ICCJ'IGI[OBaHI/Ie
3aBHCHMOCTH TepuoJia KOJIeOaHUI TMPYKMHHOTO MasTHUKA
OT Maccel rpy3a. [IpoBepka HE3aBUCHMOCTH HEpHOAA
KOJICOaHUH TPy3a, TIOJBEIIEHHOTO K HUTH, OT MaccChl Tpy3a u
KECTKOCTH TIPY)KUHBL. M3MepeHne yCKOpeHHUs CBOOOJHOTO

MaJICHAS

dusnyeckre SBICHUS B IMpUupoJac: BOCIPHUATHUEC 3BYKOB

9.8 ’KNBOTHBIMU, 3CMIICTPSACCHUC, celficMrYecKre BOJIHBI,
IIyHaMH, 3XO
99 TexHu4eckue  yCTpOMCTBA:  3XOJIOT,  HMCIIOJIb30BaHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE T1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

SHGKTPOME[FHI/ITHOG TI0JIC. BHCKTpOMaFHI/ITHI)Ie BOJIHBI.

10.1
CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH
10.2 [[Ixana 37eKTpPOMarHUTHBIX BOJH
103 OJIeKTpoMarHutHasi npupoja cBera. CKOpOCTbh CBeTa.
BoJiHOBBIE CBOIICTBA CBETA
10 [TpakTryeckue pabOTHI:
10.4 3ydyeHre CBOMCTB AJIEKTPOMATrHUTHBIX BOJIH C MOMOUIBIO
MOOMIBHOTO TeleoHa
DuznyecKue SBICHUS B MPUPOJE: OMOIOTHYECKOe IEHCTBUE
10.5 BUJIUMOTO,  YIbTPaQHOIETOBOTO U  PEHTIEHOBCKOTO
W3ITy4eHUI
10.6 Texnuueckue yCcTpoiicTBa: UCIIOJIH30BAHUE]
PIEKTPOMArHUTHBIX BOJIH AJIS COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlydeBas monens cBeta. Mictounuku cBera
11.2 [IpssmonmHeltHOE pacpocTpaHEeHHE CBETa
11 113 Otpaxkenue cBeTa. [lnockoe 3epkano. 3akoH OTpaKeHUS
. cBeTa
11.4 [Ipenomnenne cBeTa. 3akoH mpenomiieHus ceta. [lomHoe

BHYTPCHHCC OTPaXCHUC CBCTA




11.5

JIunza. Xon nyden B JIMH3E

11.6

OnTudeckas cucrema goToarnmnapara, MUKPOCKOIIA |

TCICCKOIIa

11.7

I'na3 xak ontuyeckas cucrema. bauzopykocts u

JAIIbHO30PKOCTh

11.8

Paznoxenue 6enoro csera B criektp. OnbiTel HploTOHA.

CrnoxeHue CeKkTpaibHBIX IIBETOB. Jlucnepcust cBeTa

11.9

[IpakTnueckue pabOTHI:

###Par### ccnenoBanue 3aBUCUMOCTH yTJia
OTpa’KEHHs CBETOBOTO JIyda OT yIJia MaJIeHusl.
HiHtPar#H#l13yueHre XxapakKTepuCTHK N300paKeHUs

npeaMcETa B IJIOCKOM 3€pKajic.

HiHtPar#H#llccnenoBanue 3aBUCUMOCTH yIJla MPeIOoMIIEHUS

CBCTOBOI'0O Jiyda OT Yyrjla Nag€HHA Ha TI'paHUNC «BO3OYX -

CTEKIJIO».
###Par### lomyuenue n3o0pakxeHH C MOMOIIBIO
COOMPAIOIIIEH JINH3HI.
###Par###Onpenenenre GOKyCHOTO PacCTOSHUS U
OTNITHYECKOM CHIIBI COOMpAIOIEe JTMH3BI.
#HH#HPar###OnbITH IO Pa3JI0KEHUIO OEJIOTO CBETa B
CIEKTD.
#H##Par###OnbITHI 110 BOCIIPUSTHIO 1IBETA PEIMETOB

py UX HAOIOICHUHU Yepe3 LIBETOBbIC (PUIIBTPHI

11.10

duzndeckue SIBICHHUSI B npupoac: 3aTMCHUA COJ'IHI_Ia nu

JlyHbl, IBeTa Tell, ONTUYECKHE SBJICHUS B atMocdepe (1BeT

HebOa, pedpakuus, paayra, MUPax)

11.11

Texuuueckue YCTpOfICTBaZ OYKH, IICPUCKOII,

@OTO&HHapaT, OIITHYCCKHUE CBCTOBOABI

12

KBAHTOBLGIE

ABJIEHUA

12.1

OmnsiThl Pezepdopna u miraneTapHast MoJieNb aTOMa.

Mopens atoma bopa

12.2

I/ICHYCKaHI/Ie H TIOTJIOIICHUE CBCTA aTOMOM. KBanTsl.

JIunenyaTeie CIIEKTPBI

12.3

PagnoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs

12.4

CTpOCHI/Ie ATOMHOTI0 d1pa. HYKJ'IOHHaSI MOACIb

ATOMHOTO Apa. H3oTombl




PanuoaxTuBHbIe peBpauienus. [lepuon nomypacnana
12.5

ATOMHBIX AICP

126 AnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsAOBOrO0 H

MAaCCOBOI'0O YHCCJI

12.7 JHEprust CBSI3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

128 Peaknun cunTe3a u neneHus spaep. McTouyHuku sHeprum

CoJtHIa U 3BE370

129 SAnepnas sHepreTuka. [[ericTBrue paanoaKTUBHBIX U3Ty4YEHHUI

Ha JKUBBIC OPraHU3Mbl

[IpakTiueckue pabOTHI:

Ha0mroienre CrjIonHbIX U THHEHYATIX CIIEKTPOB

12.10
M3ITyYEHUSI.

VccnenoBanue TPEeKOB: M3MEPEHHE SHEPIMHM YacTHIIBI T10
TOpPMO3HOMY IyTH (110 hoTOrpadusm).

W3mepenue paauoakTUBHOTO (poHa

@du3ndeckue  SBICHMS B NPHUPOJAE:  €CTECTBEHHBIN

[paAMOaKTUBHBIN ()OH, KOCMUYECKHE JTyUH,
12.11 pPaI0aKTHBHOE U3JIYYCHUE MPUPOTHBIX MUHEPAJIOB,
EWCTBUE PAMOAKTUBHBIX U3JIYYCHUN HA OPraHu3M

qCI0BCKa

1212 TexHuyeckne ycTpoicTBa: CIEKTPOCKOI, UHIANBUIYATbHBIN

JTO3UMETP, KaMEpa Bunbcona

ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YVJIbTATAM OCBOEHHUA OCHOBHOI OBPA30OBATEJIbHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBePSIEMOro
TpeboBaHUs

IIpoBepsiembie TpeGoBaHNs K NPeAMETHBIM pe3yJbTaTaM 0a30B0ro
YPOBHS OCBO€HHsSI OCHOBHO# 00pa30BaTe/ibHOIM MPOrpaMMBbl
OCHOBHOT0 0011ero oopa3zoBanusi Ha ocHope ®I'OC

[Tonnmanue ponu GU3UKU B HAYYHOH KapTUHE MHpPa; c(hOPMHUPOBAHHOCTh
0a30BbIX MpPEJICTABICHUNA O 3aKOHOMEPHOW CBSI3M U TO3HABAEMOCTH
SABIICHUI  NPUPOABI, O  POJM  OKCIEpUMEHTa B  (HU3UKE, O

cucreMooOpa3symomieil poau (U3MKU B Pa3BUTHHU E€CTECTBEHHBIX HAYK,

TCXHUKH U TCXHOJ'IOI“I/II\/'I, 00 9BOJIIOIIMH (I)I/ISI/I‘-ICCKI/IX 3HAHUHN U UX




pOJIN B IIEJIOCTHOM €CTECTBEHHOHAay4YHOM KapTHHE MMpa, O BKJaJe
POCCHICKMX H 3apyOeXHbIX Y4EHBIX-(QU3UKOB B DPA3BUTHE HAYKH,
0OBSICHEHHE TIPOIIECCOB OKPY)KAIOUIETO MHpA, pPa3BUTHUE TEXHUKH MU

TEXHOJIOTUN

3HaHUS O BUAAX MaTepuu (BEIIECTBO M MOJE), O IBMKCHHU Kak criocobe
CYLIECTBOBaHHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM TEOpUU CTPOEHUS]
BEIIECTBA, O (PU3NYECKON CYIIHOCTU SIBICHHN MPUPOIBI (MEXaHHYECKHX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHUE pa3iIHyaTh
SIBJICHUS TI0 ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
NEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHHE; YMEHUE paclo3HaBaTh
[POSIBJICHUE HW3YYEHHBIX (DU3MUECKUX SIBIIEHUH B OKpYXKalolleM MHpE,

BBIJIEIISAS UX CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

Brnanenne ocHoOBaMu MOHATHITHOTO armapara U CUMBOJIMYECKOTO SI3bIKA|
(U3UKM W UCIOJIB30BAHWE MX JUISI PEIICHHS ydeOHBIX 3a7a4; yMEHHE
XapaKTEepPU30BaTh CBOWCTBA Tei, (PU3UUYECKHE SIBJICHUS W TPOIIECCHI,

MCT0Ib3Ys QyHIaMEHTAJIbHbBIE H SMIIMPUUECKUE 3aKOHBI

YMeHHEe OIMCHIBATh HN3Y4YCHHEBIC CBOMCTBA TE€I H (1)I/I3I/ILICCKI/IC SIBJICHUS,

HCITI0JIb3Ys (bI/ISI/I‘IeCKI/IC BCJIIMYHUHBI

Bnagenue ocHOBaMM METOJI0OB HAYYHOTO MTO3HAHUSI C YUETOM COOIIOICHUS
MpaBuUJ1 OE30TIaCHOTO Tpyaa: HaOIoIeHne (PU3NIECKUX

SIBJICHMIA:

YMEHHE CaMOCTOSITENIbHO COOMpPATh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY W3
MaHHOTO Habopa 00opyIOBaHUS IO UHCTPYKIUH, OMUCHIBATH X0 OIBITA U
3alMChIBaTh €ro Pe3ysbTaThl, (OPMYIUPOBATH BBIBOJbI, IPOBEICHUE
OpSIMBIX M KOCBEHHBIX H3MEpeHUil (U3MYECKUX BEIMYUH: YMEHHE
IUTAHUPOBATh U3MEepeHus, CaMOCTOSITENIEHO cobuparb
PKCIIEPUMEHTAJIbHYI0 YCTAHOBKY MO HHCTPYKIIMU, BBIYMCIATH 3HAYCHUE
BEJIMUMHBI U aHAJIM3UPOBAThH MOJTy4YEHHBIC PE3YIbTAThI C YUETOM 33/1aHHOM
MOTPEIIHOCTH  PE3yJIbTaTOB M3MEPEHUH; TPOBEICHHE HECIO0XKHBIX|
DKCIIEPUMEHTAJIbHBIX  HCCIEJOBAHHI,  CaMOCTOSITENILHO  COOMpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY W TIPOBOJUTH HCCIEAOBaHUE TIO
WHCTPYKIIUHU, TMPEACTABIATh IOJYUYEHHBIE 3aBUCUMOCTH (DU3HUECKUX
BEJIMYMH B BUJE TaOMHUI] U IpadUKOB, YIUTHIBATH MOTPENIHOCTH, AETaTh

BbIBO/IBI I10 PE3YJIbTaTaM UCCIICAOBAHUS




[TonnMaHue XapakTEepPHBIX CBOMCTB (PM3MUECKUX MOJeNel (MaTepuanbHas
TOUKa, a0COIIOTHO TBEPJOE TEJO, MOJEIH CTPOEHHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEJI, IUIAHETAPHAsE MOJENb aTOMa, HYKJIOHHAsA MOJIEJIb aTOMHOIO

S7Ipa) ¥ YMEHUE IPUMEHATH UX sl 00bsCHEHNS (PU3NIECKUX MTPOLIECCOB

YMeHne 00bACHATh (PU3MUYECKHE IPOIIECCH M CBOICTBA TEJI, B TOM YHCIIE U
B KOHTEKCTE€ CHUTyallHd IIPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BbBIABJIATH [MPUYUHHO-CICACTBCHHBIC CBA3M HW CTPOUTH
00BsICHEHHE C OINOpPOM Ha M3yYeHHbIE CBOMCTBA (PM3MYECKUX SIBJICHUI,

(1)I/ISI/I‘~IGCKI/IC 3aKOHBbI, 3aKOHOMEPHOCTHU U MOACTINU

YMeHue pemarb pacu€THble 3a1aun (Ha 0aze 2-3 ypaBHEHUN), UCHOJb3Ys
3aKOHBI M ()OPMYJIBL, CBSI3bIBAIOIINE (PU3HMUECKHUE BETUUYUHBI, B YaCTHOCTH,
3aMMChIBaTh KPaTKOE YCIOBUE 3aJlaul, BBISBISATH HENOCTAIOIINE JTaHHBIE,
BHIOMpaTh 3aKOHBI M (QOpPMyJbI, HEOOXOIWMBIE il €€ pelieHus,
MCII0JIb30BaTh CIPAaBOYHbIE JIaHHBIE, MPOBOJIUTH PacuéThl U OLIEHUBATH
PEATNCTUYHOCTD TOJYYEHHOTO 3HaUeHUs! (PU3NUYECKON BETUUMHbI; YMEHUE
OTIPENeNIATh Pa3MEPHOCTh (PU3MUECKON BETMYMHBI, TOJTYYEHHON MpH

PEIICHHH 3aJa4n

YMeHue XapaKTepru30BaTh MPUHLIMIBI ACHCTBUS TEXHUUECKUX YCTPOMCTB,
B TOM 4Hcje OBITOBBIX IPUOOPOB, U MPOMBIIIIEHHBIX TEXHOJIOTHUECKUX
[IPOLIECCOB 10 MX ONMCAHUIO, UCTIOIb3Ys 3HaHUS O CBOMCTBAX QU3UYECKUX

SIBJICHUH 1 H606XOI[I/IMI)IC (bHSI/I‘ICCKI/IC 3aKOHOMCPHOCTH

10

YMeHUE HCI0JIb30BaTh 3HAHUS O (PU3NYECCKHUX SIBJICHHSX B IMOBCEIHEBHOM
PKU3HU U1 oOecrieueHus: 0e30MacHOCTH NpH OOpalieHuu C OBITOBBIMU
npubOpaMH U TEXHHYECKHMMH YCTPOMCTBAMH, COXPaHEHHs 370POBbS H
COOJIFOJICHHSI HOPM DKOJIOTHYECKOTO TOBEICHUS B OKpYXKAloIIeH cpee;
NOHMMAaHHE HEOOXOJUMOCTH THPUMEHEHHs JOCTHXKCHUH (QU3MKH U

TEXHOJOTMH I paiuoOHAJILHOI'O IIPUPOA0II0JIb30BaAHUA

11

OnbIT moucka, mpeoOpa3oBaHUs M NpPEACTaBICHUs HHPOpMaIUY
(U3NYecKoro  coJepKaHHWsA C  HUCMOJIb30BaHUEM  HMH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH; YMEHHE OILIEHUBATh JOCTOBEPHOCTD
NOJy4eHHOW HH(pOpMAlMM Ha OCHOBE HMEIOIIUXCA 3HAHUH U
JTOTIOJTHUTEIbHBIX MUCTOYHUKOB; YMEHUE HUCIIONIb30BaTh IPU BBIIIOJHEHUN
y4eOHBIX 33JlaHUil  HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy (U3NUECKOTO

COJCPpIKaHMs, CIIPABOYHBIC MAaTCpHUaJIbl, pECYPChI CCTH




WntepHer; BiageHue 0a30BBIMH  HaBBIKAMU  IIPe0Opa3oBaHUs
uH(GOPMAIMM W3 OJHOW 3HAKOBOW CHCTEMBI B JpPYryl0; yMEHHE
co3/1aBaTh COOCTBEHHBIC IMCHMEHHBIE W YCTHBIE COOOLICHHS Ha

OCHOBE I/IH(bOpMaIII/II/I U3 HECKOJIBKHUX UCTOYHHUKOB

HEPEYEHD JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbBIX HA OI'D

IO ®U3UKE
Koa |[[IpoBepsieMblii 3J1eMEHT coJiepsKaHus
1 MEXAHUYECKHE ABJIEHHWA

11 Mexanudeckoe — JBWKeHHMe.  MarepuanbHass — Touka.  Cuctema  OTCHYETA.
OTHOCUTETHHOCTH JIBHKCHUS
PaBHOMEpHOE W HepaBHOMepHOe aBrkeHHe. CpemHsis ckopocTh. Dopmyma s

1.2 |ppraucienns cpenneii ckopoctu: V = St
PaBHOMEpHOE MPSIMOJMHEHHOE JBIKEHUE. 3aBUCHMMOCTh KOOpPJIMHATHI Tela OT
BPEMEHHU B Cllydae PaBHOMEPHOT'O MPSMOJIMHENHOIO IBUKECHHUS:

x(f) =Vo - Vj

1.3
['padbukn 3aBUCUMOCTH OT BpPEMEHHM Ui MPOEKIHH CKOPOCTH, MPOEKIUU
[epeMenieHus, IyTH, KOOPAUHATHI P PABHOMEPHOM MPSMOJIMHENHOM JIBUKEHHUU
3aBUCUMOCTh KOOPJMHATBI TeJla OT BPEMEHU B CIy4ae pPaBHOYCKOPEHHOTO
[PSMOJIMHENHOTO JABH>KEHUS:

P
Sx(H=Vo *t-Gx * —

@opMynbl A1 MPOCKUUU MEPEMEIICHUs, NPOEKIUU CKOPOCTH M MPOECKUUU

1.4 |yckopeHus nmpu paBHOYCKOPEHHOM MPSIMOJHHEHHOM JBHKCHUU:

1—‘2

**0=4i*-f+<Vy¢
Ar(0=t*r+<v*,
ax(t) = const.




Fpa(l)m(n 3aBUCUMOCTH OT BPEMCHU JIA MMPOCKUIHUU YCKOPEHHS, ITPOCKIHUU CKOPOCTH, NTPOCKIIUU

TICPEMCICHU 1, KOOPAUHATHI IPU PABHOYCKOPEHHOM HpﬂMOHHHeﬁHOM JABHXXCHHUU

15

CBO60I[HO€ naacHuc. q)OpMYJ'ILI, OITMCBhIBAIOIIUE CBO6OI[HOC nageHue Tejla MO BCEPTUKAIA
(I[BI/I)KGHI/IG TE€JIa BHU3 WUJIX BBEPX OTHOCUTEJIbLHO ITIOBEPXHOCTU 3CMJ'II/I). Fpa(l)I/IKI/I 3aBUCUMOCTH OT
BPECMCHU [JId IMPOCKUHHUU YCKOPCHHUA, IMPOCKIHUHU CKOPOCTH U KOOPAWHATHI IIPpU CBOGOZ[HOM

MaJCHUU TEJIa 110 BEPTHUKAJIN

1.6

CKOpOCTh PaBHOMEPHOTO JIBMYKEHUS Tella 110 OKPYKHOCTU. HampaBieHrne CKOpOCTH.

dopMyra 1151 BBIYUCIEHUS CKOPOCTH Uepe3 panyc OKPYKHOCTH U IIEPHOJT OOpaIiCHUS:

2TiR *» ~ T
[{enTpocTpeMuTenbHOe yckopeHHe. HampaBieHue I[EHTPOCTPEMUTEIBHOIO  YCKOPEHHUSI.
(DopMyna JJIs1 BBIYUCJICHU ST chOpeHI/IH:

2
\

=_"R

@dopmyia, CBSI3BIBAIONIAS IIEPHO U YACTOTY OOpaIeHus:

1
T

1.7

Macca. [TnotHOCTS BemectBa. @opmyna uist BBIYUCICHUS TIJIOTHOCTHU

m
P=F

1.8

Cua - BektopHas pusndeckas Bemumannaa. CII0KESHUE CHIT

19

SBnenue unepuuu. [lepsriil 3akoH HeroToHA

1.10

Bropoii 3akon HeroTOHA:

F =ma

COHaHpaBJ’IeHHOCTL BCKTOpPA YCKOPCHUS TEJIa U BEKTOpPA CUJIbI, HeﬁCTBymmeﬁ Ha TCJI0

111

BzaumonerictBue Ten. Tpetuit 3akoH HeroToHa:




"— 4 JI-]]

1.12

TpeHI/Ie TOKOS U TPCHUE CKOJIbXKCHUA. CDopMyna JUTA BBIYTUCJICHUS MOAYJIA CUJIbI TPECHUA

CKOJIB>XKCHUA:

1.13

Hedopmanus tena. Yopyrue u Heynpyrue aedhopMaiuu. 3aKoH yrnpyroi aedopmaiuu
(3akon ['yka):

F=kAI

1.14

Bcemupnoe tarorenne. 3aK0OH BCEMUPHOTO TATOTEHHUS:

F=G™'T-
R 1
Cuna 1soxecTd. Y cKopeHHe CBOOOIHOTO MaJICHHUS.
®dopmyiia 171 BEIYUCIICHUS CUJIBI TSDKECTH BOJIM3U TToBepXHOCTH 3emun: F -mg. JIBmkenne

maneT Bokpyr Conaia. [lepBast kocmudeckasi ckopocTs. HeBecoMocTh u eperpy3ku

1.15

Nwmrmynse Tena - BekTopHas pu3nyeckas BenuunHa. p — M U
Nmmnynse cucremsl Ten. M3amenenue ummysbca. Mmmynbse cuibt

1.16

3aKOH COXPaHEHHMS UMITYJIbCA IS 3AMKHYTOM CHCTEMBI TEJL:
p=wI\ +}}1o8tE =const

PeakTuBHOE IBMXKEHNE

1.17

Mexanndeckas padbora. @opMyna Ui BEIYACICHIS Pa0OTHI CHIIBL:

A = FsCOfiOt

Mexannueckast MOIITHOCTb:

N=d




Kunernueckas ¥ moTeHIHAIbHAS SHEpPrus. (DopMlea JIJIS. BBIYMCICHUST KHHETUYECKOM

SHEpruu:

opp—
*2

TeopeMa 0 KHHETUYECKOMH OHEPIruu. CDopMyna JJIA BBIYHMCIICHUA HOTCHL[HaHLHOﬁ OHEPruun

1.18 .
Telna, MOJHSTOro HaJl 3eMIEn:
E, =mghp~*
MexaHnudeckas YHEPIHUs:
E-Eg+Ep
1.19

3aKOH COXpaHEHMs MEXaHUYeCKOM aHepruu. PopmMyiia Ajs 3aKOHAa COXPaHEHUs
MEXaHWYECKON SHEPIHH B OTCYTCTBHE CHUJI TpeHus: £ = const.

[IpeBpalienue MeEXaHUUYECKON SHEPTUU IPU HAJIMUUU CUJIbI TPEHMUSL.

1.20

[Tpocthie MexaHU3MBI. «30JI0TOE MPABHIIO» MEXAHHUKH.
Peryar. Moment cuibi:JI/- /7.

VYcnoBue paBHOBECHS pbIyara:

] +M; - —o

[MonBrxHBIN 1 HenoABWXHBINA 05toku. KIT/I mpocThIXx MeXaHU3MOB,

___ -“mcnr3Han

3aTpadyeHHas

1.21

/laBnenne TBEPIOro Tena.

Dopmyna s BEIYUCICHUS JaBICHHS TBEPAOTO Tela:

F

Hasnenne raza. ATMmocepHoe naBieHne. [ uapocraTuaeckoe qaBIeHUE BHYTPH YKUIKOCTH.

<D0pMyna JUIA BBIYUCIICHUA JABJICHUA BHYTPHU KUJIKOCTH:

P=p¢7+an

1.22

3axoH Ilackand. I'mapaBnnyeckuii mpecc




1.23

3aKoH ApXI/IMeI[a. (DopMlea JUIA O PEACICHUS BBITAJIKUBAIOIIEH CHJIBI, ﬂeﬁCTBYIOIHeﬁ Ha TCJIO,

MOrpyXEHHOE B JKUIKOCTh HJIH ra3:
FIn=psVv

'YcioBue miiaBanus tena. [lnaBanue CyJd0B U BO3AYXOIlJIaBaHUC

MexaHnueckue KojeOaHUS. AMIUIMTYIda, TepuoJ © dactota konebaHuil. @opmyrna,

CBSI3BIBAIONIAS YACTOTY U MEPUOJ KOJeOaHUH:

1.24 1
VT
1 25MaTeMaTquCKH171 U TpPYXWHHBIA MasTHUKU. [IpeBpamieHne >HEpPruM NpHU KoiebaTeTbHOM
TIBYDKCHUN
1.26[3aTyxatomue konebanus. BeinyxkneHHbIe KoneOanus. Pe3onanc

1.27

MexaHUYecKHe BOIHBI. HpOIIOJ'[BHBIC U TIONEPCUYHLIC BOJHBI. HJ'H/IHa BOJIHBI W CKOPOCTbH

pactpocTpaHEeHUs BOJHBIL:

X =uT

1.28

3ByK. ['pomkocTs u BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TpPAHUIE JBYX Cpe.

WHu(ppa3ByK U yabTpa3ByK

1.29

lpaxmuueckue pabomaol

M3mepenue cpenHedl TIJIOTHOCTH BEIIECTBA; ApPXWMEIOBOM CHJIBI, >KECTKOCTU MPYKUHBI;
K02 () (hHITHEHTA TPEHNUS CKOJIBKEHUS; PAOOTHI CHITBI TPEHUSI, CHITBI YIIPYT'OCTH; CPEAHEH CKOPOCTH
BIDKEHHS OpyCcKa 10 HAKIIOHHOW IUIOCKOCTH; YCKOPEHHs OpycKa MpH JBIDKCHUN IO HAKIOHHON
[IOCKOCTH; YaCTOTHI M MEprUoJa KOIeOaHWH MaTeMaTHUecKOro MasTHHKA; YacTOTH M IIeproaa
KoNeOaHU MPYKUHHOTO MAasTHHUKA; MOMEHTA CHJIBI, IEHCTBYIOIIETO Ha PhIUar; paOOTHI CHIIBI
YIIPYTOCTH P MOIBEME IPy3a ¢ TOMOIIBIO HETIOABIYKHOTO OJIOKA; paOOTHI CHIIBI YIPYTOCTH IIPH
mogbEMe T'py3a ¢ IOMOIIBIO MOABIKHOTO OnoKa. MccriemoBaHne 3aBUCHMOCTH apXHMEIOBOM
CHIBl OT 00BEMa TOTpYKEHHOM YacTH Tella W OT IJIOTHOCTH >KHAKOCTH; HE3aBUCHMOCTH
BEITAIKUBAIOICH CHJIBI OT MAacChl TENA; CHJIBI TPEHHUS CKOJIBKEHHS OT CHIIBI HOPMAIBHOTO
MaBIICHHSI W OT POIa MOBEPXHOCTH; CHIIBI YIPYTOCTH, BO3HUKAIOIIEH B MpPYXXHHE, OT CTEIICHU
nedopManuy TPYKUHBI;, YCKOpPEHHS Opycka OT yIjla HAKIOHAa HAalpapiIoONIEeH; Mepronaa
("4acToThl) KOJICOAHWH HUTSHOTO MAasTHUKA OT JUIMHBI HUTH, MEPHOJa KOJICOaHWHA MPYKHHHOTO
MasSTHAKa OT MacChl T'py3a M JKECTKOCTH TPYKUHBI, HCCIENOBaHNE HE3aBUCHMOCTH IIEpHOIa

KoNeOaHU HUTSHOTO MasiTHAKA OT MaccCHl rpy3a. [IpoBepka ycIIoBHs paBHOBECHS phIUara




1.30

Dusuueckue s61eHUsL 8 NPUpPooe: TPUMEPBI IBIKEHUS C Pa3INYHBIME CKOPOCTSAMH B JKHBOH H
HEKHBOM ITPUPOE, AeHCTBIE CHIIBI TPEHHUS B IPHPOIE M TEXHUKE, TPUIINBBI U OTIIMBEIL, IBIKCHHIE
ruraHeT CONHEYHOH CHCTEMBI, PEaKTHBHOE IBIIKEHHE JKUBBIX OPraHM3MOB, PBIYard B Teie
YeoBeKa, BIMSHUE aTMOC(EpHOro JAaBJIeHHs HA KUBOW OpPraHU3M, IUIABAHUE PBIO, BOCIIPHATHE

3BYKOB JKMBOTHBIMHU, 3EMJICTPACCHUC, ceicCMHUYeCKHe BOJIHBI, IYHaAMHU, 5XO

1.31

Texnuueckue ycmpoticméa. CUMIOMETp, AaTYUKH MOJOKEHHs, PAcCTOSHUS U YCKOPEHHs,
TMHAMOMETp, TMOALIUITHUKY, PaKeThl, pbluar, MOJBUKHBII M HETOABMKHBIA OJIOKH, HaKIIOHHAsS
[IOCKOCTh, TPOCTBIE MEXAHNU3MBI B OBITY, COOOIIAIOIINECS COCYbI, YCTPOMCTBO BOJOIPOBO/A,
CHJIPAaBIMYECKUI TIpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIIHEBOH HAcoC, apeoMerp,

9XO0JIOT, UCTIONIb30BAHNE YIIBTPa3ByKa B ObITY U TEXHUKE

TEITJIOBBIE ABJIEHIA

2.1

OCHOBHBIC TIOJOXKCHUS MOHCKynS[pHO-KHHeTquCKOﬁ TCOpHUU CTPOCHHA BCUICCTBA. MOIICJ'[I/I

TBEPIIOT0, )KUJIKOTO U ra3000pa3HOro cOCTOsSHUHN BenecTBa. Kpucraninyeckue nu aMopQHbIe Tena)

2.2

JIBr>xenue yacTtul BemiecTBa. CBA3b CKOPOCTH IBMKEHUS HaCTHUII C TeMITepaTypoii. bpoyHoBckoe

BHOKEHUE, TUPPY3us

2.3

CMaunBaHuE U KalmuJIIAPHBIC ABJICHUSA

24

TeroBoe paciimpeHue U cxxaTie

2.5

TerioBoe paBHOBECHE

2.6

BryTtpennss sHeprus. Pabota u Temmonepenayda Kak croco0bl H3MEHEHHS BHYTPSHHEH SYHEpruu

2.7

BI/I,Z[I)I TerIonepeaadn: TEIIOIPOBOHOCTh, KOHBEKIUA, U3TYYCHUEC

2.8

Harpesanue n oxnaxaenue ten. KonnmuecTBo TeniaoThl. Y IenbHAas TETIOEMKOCTD:

Q-cm(ti-t))

2.9

3aKOH COXpaHECHUS SHEPTUHU B TEIUIOBBIX IPOIIeccax. Y paBHEHHE TEIIOBOro OaraHca:

"CA-..—-0

2.10

Mcnapenne u koHAeHcauusd. V3MeHeHuWe BHYTPEHHEHW 3HEPrud B MPOLIECCE HCIAPEHHS U

KoHeHcau. Kunenue sxunkoctu. Y ienbHas Termiora mapoobdpasosanus: L = Q m

2.11

BriaxHocTh BO3ayXxa




2.12

IInaBnenue wu KpUCTaJUIM3alusl. Wsmenenue BHyTpeHHeﬁ OQHEprunM Ipyd IUIaBJICHUU U

KpUCTAJUIN3alUuu. VY nenbHas TEIoTa IJIaBJICHUS:

1=£
m

2.13

BHyTpeHHIs SHEpIUs CropaHus TOIUIMBA. Y IeNbHAs TEIUIOTa Cropanus Tomea: ¢ = O m

2.14

[TpunLMIEL paboTh TeTIOBBIX nBUTaTeneid. K[ TenmoBoro auraresns

2.15

[ Ipakmuyeckue pabom bl

3MepeHue yAENbHOM TEIUIOEMKOCTM METAJNIMYECKOr0 UWIMHJIpPA; KOJIMYECTBA TEIUIOTHI,
[MOJTYYEHHOTO BOAOM KOMHATHOW TeMIlepaTyphl (PUKCHPOBAHHOW MAaccChl, B KOTOPYIO OITyILEH
HarpeThli UIMHADP; KOJIMUYECTBA TEIUIOTHI, OTAAHHOIO HAIPEThIM LIMJIMHIPOM, [1OCIIE OIIyCKaHHUS
€ro B BOJly KOMHATHOM TeMIIEpaTypbl; OTHOCUTEIbHON BJIAXKHOCTU BO3yXa; YJCJIbHOHW TEIIOTHI
MaBjieHUs Jbja. MccinenoBaHnue M3MEHEHMsI TEMIIEPAaTypbl BOABI IIPU Pa3IMUHBIX YCIIOBMSIX;

SIBJICHUS TEIIOOOMEHAa pru CMCIINBAaHUN XOHO}IHOﬁ u FOqueﬁ BOJIbI; ITPOIICCCa UCTIApCHUA

2.16

Qu3suyeckue A6ieHUs 8 Npupode: TOBEPXHOCTHOE HATSHKCHHWE W KAaNWIUIAPHBbIE SBJICHHUS B
[pupoie, KPUCTAIUIBI B Ipupoje, u3nydenne ComHIa, 3aMep3anrie BOTOEMOB, MOPCKUE OPHU3HI;

00pa3oBaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

Texnuueckue ycmpoticmea: KalWULPH], TPAMEPbl HCIOIB30BAHHUS KPUCTAIIIOB, KU IKOCTHBIH
TEPMOMETpP, HNAaTYUK TEMIIEPAaTypbl, TEPMOC, CHCTEMa OTOIUICHHS JOMOB, THUTPOMETPEI,

[ICHXPOMETP, TapoBast TypOMHA, IBUTATEIs BHYTPEHHETO CTOPAHUS

OJIEKTPOMATI'HUTHBIE ABJIEHU A

3.1

OnexTpu3anys Ten. JIBa Bua 3IeKTPHIEeCKUX 3apsiaoB

3.2

B3anMopeticTBre 3apsokeHHBIX Tell. 3akoH Kyrnona

3.3

3aKOH COXpaHEHHsI HIEKTPHYESCKOr0 3apsiia

3.4

OnexTpuueckoe mnosie. Hanpspk€HHOCTH 2nekTpudeckoro nond. IIpuHOMD cynepno3uuuu

PIEKTPUYECKUX TOJIEH (Ha Ka9eCTBEHHOM YPOBHE)

3.5

Hocurenu anexkrpuyeckux 3apsiioB. JeiicTBre 3JEKTPUUECKOro MO Ha 3JIEKTPUUIECKUE 3apsiibl.

[IpoBOTHWKY 1 TUDIIEKTPUKA

3.6

[TocTosiHHBIN 2nIeKTprUecKuil TOK. JleticTBust anekTprdeckoro Toka. Cuna Toka. Hanpsokenue.

1=ql,U=Aq




3.7

DeKTpUYecKoe COMPOTURIIEHHE. Y IETBHOE JIEKTpUIecKoe conporusienue: R=pl S

3.8

3akon Oma Ju1s yuactka snekrpudeckoit menu: | U/R

3.9

HOCHGHOB&TCHLHOG COCIUHCHUC HpOBOI[HI/IKOBI
- u=u, +Usl R=R| +R,
HapaHHeHLHOC COCANHCHHUC HpOBO}IHI/IKOB paBHOFO COHpOTI/IBJ’[GHI/IH:

H = EJ1;/=1.+1,; N1=
1.1.4

3.10

PaGora 1 MOIIHOCTB 3j1ekTpruueckoro Toka. A = lilt, P =11l

3.11

3akon J[>xoyms - Jlenna:

Q=P R-t

3.12

OnbiT OpcTena. MarHuTHOE 10JIe MPSIMOT0 IPOBOJAHKUKA C TOKOM. JIMHUM MarHUTHOW MHIyKIIUU

3.13

MarauTHOe MoJIe IIOCTOSHHOIO MarHuTa. B3aHMOHCﬁCTBHC IIOCTOAHHBIX MAarHuTOB

3.14

JleiicTBE MarHUTHOTO MTOJISI HA POBOAHUK C TOKOM

3.15

OmneiTel @apajes. SABnenue snekrpomarautTHor nHAYKIwK. [IpaBuno Jlenna

3.16

I Ipaxmu 4 e ¢ kuc pabom vl

V3MepeHre 3IIeKTPUYECKOro COMPOTHBICHUS PE3UCTOPA; MOIMHOCTH 3JIEKTPUYECKOTO TOKA;
pabOoTHI AIEKTPUIECKOTO TOKA.

VccenoBanue 3aBUCHMOCTH CHITbI TOKa, BOSHUKAOIIETO B TPOBOIHUKE (PE3UCTOPBI, TAMIIOUKA),
OT HANpPSKEHHS HA KOHIIAX MPOBOTHHKA; 3aBUCHMOCTH CONPOTUBIICHHS OT [UTUHBI POBOHUKA,
[UIOIIA M ero MOMEPEYHOr0 CEYCHHS U YISTBHOIO COIPOTUBIICHHSL.

[TpoBepka mpaBuiia AJsl SJICKTPUYECKOTO HAIMPSHKEHUS MPU TOCIENIOBATEIBHOM COEAUHEHUH
[IPOBOJJHUKOB; MPaBWJIA YIS CHJIBI SJICKTPUYECKOrO TOKA MPH MapauIeTbHOM COSIHHEHUU

[IPOBOJIHUKOB (PE3UCTOPHI U JIAMITOYKA)




3.17

Qu3uueckue A61€HUA 6 NPUPOOE: >IEKTPUYECKUE sBICHUS B atMocdepe,
HIIEKTPUYECTBO )KUBBIX OPTaHU3MOB, MarHUTHOE 110JIe 3eMJIH, Ipeii( MOIOCOB, POIIb

MAarHuTHOT'O IIOJIA OJIA >)KM3HH Ha 3€MJI€, MOJIAPHOC CUAHUC

3.18

Texnuueckue ycmpoucmea: >iexTpocKoll, aMIepMeTp, BOJIBTMETp, PEOCTar,
CU€TUMK  DIEKTPUYECKOW  DHEPIrUH,  DIIEKTPOOCBETUTENbHBIE  MPHOOPHI,
HarpeBaTeIbHbIE AEKTPONPUOOPHI (IIPUMEpPHI), IIEKTPUUECKUE INPEAOXPAHUTEIH,
DIIEKTPOMArHUT, AJIEKTPOABHUraTENb IMOCTOSHHOTO TOKA, T€HEpaTop MOCTOSTHHOTO

TOKa

3.19

SHCKTPOMaFHI/ITHBIC oI, IIkana SJICKTPOMArHUTHBIX BOJIH

3.20

JlyueBas mozenb cBera. [IpsmoMHEHOE pacIpOCTpAHEHNE CBETA

3.21

3aKoH oTpaxkeHus ceTa. [1mockoe 3epkaio

3.22

[Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETa

3.23

Jlucnepcus ceera

3.24

JIunza. Xox nydel B inH3e. POKYCHOE pacCTOSIHUE JIMH3bL. OnTHYECKas cuia

manser: D = 1/F

3.25

[" na3 kak ontuyeckas cucreMa. OnTuueckue npudopbl

3.26

Ipakmuueckue padbomul

H##Par###lI3mepeHne  ONTHYECKOM CuiIbl  coOuparomeld JHH3BI;,  (HOKYCHOTO
paccTosiHUs cobuparomiei JTUH3bI (10 CBOWCTBY paBEHCTBA pa3MEpoOB IpeaMeTa U
M300pakeHUs, KOT/Ja TMPEAMET PACIOJOXKEH B JBOWHOM (DOKyce), MoKazaress
[peIOMIICHHUS CTEKIIA.

H##Par###lIccnenoBanue CBOWCTBA HM300paKEHUs, IOJTYYECHHOTO C IOMOIIBIO
coOuparomiel JTUH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHUS JIBYX CIIOKEHHBIX JIUH3;
3aBUCHUMOCTH yrja MpelOMJICHHs] CBETOBOIO Jy4a OT yIJia NaJeHUs Ha TpaHHUle

«BO3YX - CTCKIIO»

3.27

Qu3uyeckue saenenus 6 npupoode: zarvenus Counna u JIyHbl, HBETa TEI,

onTHYEeCKuE ABJICHUS B aTMocdepe (1iBeT Heba, pedpakiius, pagyra, MUPax)

3.28

Texnuueckue ycmpoiicmea: ouxu, Nepuckor, (GOToanmapar, ONTHYECKUE

CBCTOBO/bI

KBAHTOBGIE SBJIEHUA

4.1

PagnoaktuBHOCTh. Anbga-, Oera-, ramMmma-usnydeHus. Peakuuu anbga-u Oera-

pacmana

4.2

OmnsiTel Pezepdopaa mo paccesauro anbda-yactui. [Inanerapnas moaens atToma

4.3

CocTaB aTOMHOTO sapa. H3otonbl

4.4

HCpI/IO,Z[ noJrypacnazia arTOMHbBIX AACP

4.5

;[Z[epHLIC pCaKknuu. 3aKOHBI COXpaHCHUA 3apsAA0BOTO U MAaCCOBOTO YHCECII




Qu3uueckue A6JEHUA 6 NPUPOOE: eCTECTBEHHBIH paIUOaKTUBHBINA (OH,
4.6 kocMmueckue Nyun, paJMOAKTHBHOE M3TydeHHE MPUPOIHBIX MHHEPANIOB, JEHCTBHE

PAANOAKTUBHBIX HSJIquHI/IfI Ha OpraHu3M 4CJIOBCKa

47 Texnuueckue ycmpoucmea: CreKTpoCKOl, WHIUBHIAYAIbHBIA JIO3UMETD,

kamepa BuiibcoHa, siiepHast SHEpreTuka

YYEBHO-METOANYECKOE OBECIIEHEHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI1 YHEHUKA

» Owuswuka 9 xiace/ [lepeimkua .M., I'yraux E.M., UBanoB A.U. u ap.
AxknuonepHoe o0mectBo «M3aarensctBo «lIpocBenienue»

* Ousuka 9 knace/ [epoikun A.B., I'ytauk E.M. O61iecTBO ¢ orpaHuYeHHOM
0TBETCTBEHHOCTHIO «[IPODA»; AkiinonepHoe o0miectTBo «31aTenbeTBO
«IIpocsemenue»

* @usuka 9 knacc/ [leppimkua A.B. OO011ecTBO ¢ OrpaHUYEHHOM



OTBETCTBEHHOCTBIO «M31aTeNnbCTBO «DK3aMEH

METOIMYECKUWE MATEPUAJIBI JIJISI VUUTEJIA

7 KIIACC

1. PaGouas mporpamma.

2. Ilporpammsel ocHOBHOTO 0011ero oopazoBanus. dusnka. 7-9 kinaccel
(aBropsl:A.B.Ilepsimikun, H.B. ®unonosuy, E.M. EyTHHK).

3. Pabouas nporpamma no gusuke. 7 knacc/ Coct. T.H. Cepruenxo. - M.:
BAKO, 2014, B cOOTBETCTBUU C BEIOPAHHBIM YYEOHUKOM:

4. Tlepwiukun A.B. ®uzuka. 7 kinacc. YueOHUK AJis
oO1reo0pa3oBarenbHbIX yupexaeHuid. M.:JIpoda. 2011

5. Jlykammuk B.U. C6opHuK BonpocoB u 3a7ad no gusuke. 7-9 ki. - M.:
IIpocsemenue, 2010. -192c.

8 KJIACC

1. PaGouas mporpamma. ®uszuka. 7 - 9kiacchl: y4eOHO-METOAMUECKOrO
nocobust /coct.TuxonosaE.H. - 2-e uzn.,crepeotun. -M.: JIpoda,2013. -
398,(2)

2. Ilporpammsl ocHOBHOTO 0011er0o oOpa3zoBanus. dusnka. 7-9 kinaccel
(aBTopnl:A.B.Ilepoiikun, H.B. ®unonosuy, E.M. EyTHuK).

3. PaGouas mporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. - M.:
BAKO, 2014, B COOTBETCTBUH C

BBIOpPAHHBIM YUEOHUKOM:

4. Tlepwimkun A.B. ®usuka. 7 kinacc. Y4eOHUK 1151 00111€00pa30BaTEeIbHBIX
yupexaenuii . M.: [Ipoda. 2011

5. Jlykamuk B.W. COopHUK BOpOCOB ¥ 3a7a4 1o ¢pusuke. 7-9 ki. - M.:
IIpocsemienue, 2010. -192c¢.

6. Kupuk JI. A. dusuka - 7. Pa3HOypOBHEBBIC CAMOCTOSATEIIbHBIC U
KOHTPOJIBHBIE padoTHI. -5-¢ m3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 kiacc. Jlaboparopusie paboTsl. KoHTpObHBIE
3aganus. -Caparos:Jluneit, 2014.

8. «KouTtponbHO-u3MepuTenpHbie MaTepuaisl. dusnka. 7 kinacc/Coct. H.U.
3opuH. - 2-¢ u3a.,nepepad. - M.:BAKO, 2013.

9. Mapon A.E. ®uszuka. 7 knacc: yaeOHO-MeToanueckoe mocodue/ A.E.
Maposn,- M.: JIpoda, 2011,- 123c.:

10. A.B. Ileppimknn ®uszuka-8kxn 2017 M. Jlpoda

11. H.B. ®unonoruy Metoandeckoe ocodue 2015 M. JIpoda

12. A.E. Mapomn, E.A. Mapon CaMoCTOSITeIIbHBIE 1 KOHTPOJIbHBIE PaOOTHI-8
kiacc 2017 M. dpoda

13. B.B. [llaxmaronra ,0.P. [lledep JImarnoctruaeckue padoThI -8 Kiacc
2016 M. Ipoda



14.  A.E. Mapon, E.A. Mapon, C.B. E[o30iickuii CoopHuk Bonpocos u

3aga4d 2015 M. Ipoda 9 KIIACC

1. Pabouas nporpamma. @uzuka. 7 - 9xnaccel: yueOHO-METOIUUECKOTO
nocobust /coct.TuxonosaE.H. - 2-e uzn.,crepeotun. -M.: JIpoda,2013. -

398,(2)

2. TIporpamMbl 0OCHOBHOTO 0011ero oopasoBanus. dusuka. 7-9 knaccel
(aBropsl:A.B.Ilepsimikun, H.B. ®unonosuy, E.M. EyTHHK).

3. PaGouas nporpamma no ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. -M.: BAKO,
2014, B COOTBETCTBUU C BEIOPAHHBIM YUYEOHUKOM:

4. Tleperukun A.B. ®usuka. 7 kiacc. YueOHUK 1)1 0011e00pa3oBaTeIbHbIX
yupexaennit. M.:[Ipoda. 2011

5. Jlykammk B.M. CoopHUK BOpOoCOB U 3aj1a4 no ¢uszuke. 7-9 ki. - M.
IIpocsemenue, 2010. -192c¢.

6. Kupuxk JI. A. ®usuka - 7. Pa3HoypoBHEBbBIE CAMOCTOSITEIbHBIE U
KOHTPOJIbHBIE pa0oThI. -5-¢ u3ganue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®usuka. 7 knacc. Jlabopatopusie pabotsl. KOHTpOIBHBIE
3aganus. -Caparos:Jluueit, 2014.

8. «KoHTposbpHO-u3MepuTebHble MaTepuabl. dusuka. 7 kinacc/Coct. H. .
3opuH. - 2-¢ u3a.,nepepad. - M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaueOHo-MeToauueckoe nocodue/ A.E. MapoH,-
M.: dpoda, 2011,- 123c.:

KoHTponbHbIe 1 caMocToATeNbHBIE padOoThI MO (U3NKe. 9 Kiacc: K y4eOHUKY
A.B. Ileppimikuna, E.M. Eyrauk «®uszuka 9 kmace» / O.U. Epomiesa. - M.:
H3narennpcTBO «OK3aMen», 2014.

Tectel o ¢pusuke. 9 knace: k yaeonuky A.B. [lepeikuna, E.M. EytHuk «®u3nka
9 kmacc» / O.W. Epomuena. -M.: U3natenscTBO «OK3aMen», 2010.

®dwusuka. 9 knacc. TemaTuueckue TeCTOBBIE 3a/1aHus 1 TOAToTOBKU K EVA. /
aBT,- cocT.: M.B. boiinenko, O.H. Mupomkuna. - SIpocnasis: OO0 «Axkanemus
paszButus», 2014.

HOUDPOBBIE OEPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET 7 KJIACC

. bubnmotexa - Bc€ mo npeamety «duszukay. - Pexxum nocryma:
http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokax. - Pexxum noctyna: http://fizika-class.narod.ru

3. Enwmnas xominexmus mudpoBEIX 00pa30BaTeIbHBIX PECYypCoB. - Peskum mocryma:
http://school- collection.edu.ru


http://www.proshkolu.ru/
http://fizika-class.narod.ru/

4. VHTepecHbIe MaTepHAIbI K YpOKaM (PH3HMKH 110 TEMaM; TECThI TI0 TEMaM;
HarJsITHBIC TTocOOUs K ypokaM. - Pexxum nocrtyna: http://class-fizika.narod.ru

5. Hudpossie 00pa3oBaTeIbHbIE PECYPCHI. - PexxumM nocrtymna:
http://www.openclass.ru

6. DnekrpoHHbIE yueOHUKH 10 Pu3uKe. - Pexxum gocryna:

http: //www. fizika. ru

8 KIIACC

1. bubnmoreka - Bc€ no npeamerty «Dusukay». - Pexum gocryna:
http://www.proshkolu.ru

2. BunmeoonsIThl Ha ypokax. - Pexxum nocryma: http:/fizika-class.narod.ru

3. Enunas xomrekuus nudpoBBIX 00pa30BaTEIbHBIX PECypCcoB. - Pexxum
nocryma: http://school- collection.edu.ru

4. WHTepecHble MaTepHalbl K YpoKaM (PH3UKHU MO TeMaM; TECTHI 110 TEMaM;
HarJsAHBIE TTOCOOUS K ypokaM. - Pesxxum gocryma: http://class-fizika.narod.ru
5. Hudpossie 06pa3zoBaTenbHbIC pecypehl. - Pexxum

nocryma: http ://www. openclass. ru

6. DnexkTpoHHBIE YUeOHUKH 10 Pu3uKe. - Pexxum nocrymna:

http: //lwww. fizika. ru

9 KIIACC

1. BupaeoonsIThl Ha ypokax. - Pexxum nmoctyma: http://fizika-class.narod.ru

2. Enunas xoyuiekius U poBbIX 00pa30BaTeIbHBIX PECYPCOB. - Pexnm
nocryma: http://school- collection.edu.ru

3. HHTepecHble MaTepHalIbl K ypOKaM (PU3MKH 110 TEMaM; TECThI 10 TEMaM;
HaTrJISAIHbIC TOCOOMS K ypokaM. - Pexxum pocrtyna: http://class-fizika.narod.ru

4. Tludposbie 0Opa3oBaTeIbHBIE PECYPCHI. - PexxuM nocrtymna:
http://www.openclass.ru

5. DnexTpoHHbIe y4eOHHKH 10 Gu3HKe. - Pexxum nocryna:

http: //www. fizika. ru

6. JucranmuonHas mkoja Ne368 http://moodle.dist-368.ru/ OTKpBITHIH Ki1acc.
CerteBoe oOpa3oBareabHOE coodImecTBo, http://www.openclass.ru/node/109715
7. Enunas xomiekius mudpoBbIX 00pa30BaTeIbHBIX

pecypcos, http: //schoolcollection. edu. ru/catalog/

8. denepanbHbI 1IEHTP HHPOPMAITMOHHO-00PA30BATETHLHBIX

pecypcos, http: //www. fcior. edu.ru/

9. Uurepnet ypok, http://intemeturok.ru/ru/school/physics/

10. Tazera «1 ceHTAOps» MaTepuabI MO

dusuke. http://archive. 1 September, ru/fiz

11. Aummaruu ¢pusnyeckux o0bekToB, Nttp://physics.nad.ru/

12. XKwusas ¢pusuka: odyuaromas mporpamma, hitp://www.intedu.ru/soft/fiz.html



http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://class-fizika.narod.ru/
http://fizika-class.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://intemeturok.ru/ru/school/physics/
http://archive/
http://physics.nad.ru/
http://www.intedu.ru/soft/fiz.html

13. ®wusuxa.m. http://www. fizika. ru/



http://www.fizika.ru/
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