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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke HAa ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJICHA Ha OCHOBE
MOJIOKEHUH U TpeOOBaHM K pe3ylbTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOI 00pa3zoBaTeIbHON
nporpammsl, npeacrasieHHbix B @PI'OC OO0, a takxe ¢ yuéToM denepaibHOi pabodeil mporpaMmbl
BocniuTanus v Konuenmuu npenonaBanus yaeoHoro npeamera «Dusnkay.

Conepxanue mporpamMmbl Mo (U3MKE HampaBieHO Ha (OPMUPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYyYalOIIMXCS ¥ OPraHH3alHi0 M3y4eHUs (HU3UKUM Ha JeATeIbHOCTHOW OcHOBe. B
nporpamMme 1o (pu3MKe YUUTHIBAIOTCS BO3MOKHOCTH y4eOHOTO MpenMeTa B peau3anui TpeboBaHUi
OI'OC OO0 K nmiIaHUPYEMBbIM JMYHOCTHBIM M METAIlpeIMETHBIM pe3ylbTaraM OOY4eHHs, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOILEro
o0OpazoBaHwUsI.

[IporpaMma mno ¢u3MKe ycTaHaBIMBAeT pacHpeesieHne y4yeOHOro marepuasia Mo TrojaaM
oOyueHus (o Kijaccam), mpejyiaraeT IpUMEpPHYIO MOCIEeI0BaTENbHOCTh U3YYEHUS TEM, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTHsI IPEAMETHOTO COJIEpKAHUS U yUETe BO3PACTHBIX OCOOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usuke pa3zpaboTaHa ¢ IENbIO OKAa3aHUS METOJAMYECKOMN MOMOIIU YUUTENO B
co3gaHuu paboyel mporpaMMBbl 10 y4eOHOMY MIPEIMETY.

Ou3nka SBISIETCS CHUCTEMOOOPA3YIOUIUM Ui €CTECTBEHHOHAYYHBIX YYEOHBIX TNPEIMETOB,
MOCKOJIbKY (M3MYECKHE 3aKOHBI JIeKaT B OCHOBE IMPOILIECCOB W SBJICHUI, HM3y4aeMbIX XUMUEH,
Ouosoruei, actpoHoMuel U pu3nUecKoil reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY
MHpa, IpeJoCTaBsieT Haubosee sicHble 00pa3ibl MPUMEHEHHs] HAYYHOIO METOJia MO3HaHUs, TO €CTh
crioco0a MoJy4eHHsl JOCTOBEPHBIX 3HAHUHI O MHpe.

Onna u3 TIaBHBIX 337a4 (GU3HUECKOTO 00pa30BaHMs B CTPYKType 00I1Iero oopa3oBaHusi COCTOUT
B (DOPMUPOBAHUH €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y 00y4JaroIIMuXCsl.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE HpEANoOJaracT OBJIAJCHHE  CIEIYIOLIUMHU
KOMIIETEHTHOCTSIMH, XapaKT€PU3YIOLIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

® HAy4YHO OOBACHATH SIBJICHUS,

® OIICHUMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOTO UCCIIEI0OBaHMS;

® UHTEPHPETHPOBATh JAaHHBIE U MCIOJb30BaTh HAydHble [JOKa3aTeiabCTBAa JUIs
II0JIy4EeHHUs1 BBIBOJIOB.

Ilenn wu3yyenus ¢(uU3MKM Ha YpPOBHE OCHOBHOIO o0O0LIero o0pa3oBaHMs OIpENENeHbl B
Konnenuuu npenoxaBanus ydyeOHoro mnpeamera «@Pusuka» B 00pa3oBaTENbHBIX OpraHU3alMAX
Poccuiickoit ~ ®exepauuu, peanus3yrOIUX  OCHOBHbIE  00ILIe00pa3oBaTEIbHbIE  MPOrPAMMBI,
yrBepxka€HHONW pemeHueM Kosernn MunucreperBa npocsemenuss Poccuiickoin  ®denepanyu
(mpotoxoun ot 3 nexkadpst 2019 r. Ne [TIK4BH).

Heaun n3yyeHus GpuU3NKu:

e npuoOpeTeHue MHTEpeca M CTPEeMJICHHs OOyJarollMXcs K HaydYHOMY H3YYEHMIO NPHUPOJIBI,

pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE MpPEJCTAaBICHUH O HAaydyHOM MeEToJe TMO3HaHMA U  (OpPMHUpPOBAHUE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHHSIM;

e (opMupOBaHME HAYYHOTO MMPOBO33PEHMsI KakK pe3yiabTaTa HM3y4eHUs OCHOB CTPOEHHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKHU;

e (opMupoBaHHE NPEACTABICHUN O poJu (PU3MKK Ul Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAyK,
TE€XHUKH U TEXHOJIOTH;



® Dpa3BUTHE TMPEICTABICHUH O BO3MOXHBIX cdepax Oynymeid mnpodeccuoHaIbHON
NEeATEIbHOCTH, CBA3aHHOW C (PU3MKOW, MOATOTOBKA K JajbHeWIeMy OOy4eHHIO B 3TOM
HaIpaBJICHUU.

JlocTIbKeHHe 3THX IIeJie mporpaMmbl 1o (pu3KMKe HAa YpOBHE OCHOBHOTO OOIEro oOpa3oBaHHS

o0ecrieunBaeTCsl pEICHUEM CIIeIYIONINX 3a/1a4:

e npuoOpeTeHHe 3HAHWKA O NUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHHMYECKUX, TEIUIOBBIX,
AMEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe yMEHHUI OMHCHIBATh M OOBSICHATH (PU3MUECKHE SBICHHUS C MCIOJIb30BaHUEM
MOJIYYCHHBIX 3HAHUI;

® OCBOGHHE METOJIOB PELICHHUS MPOCTEUIINX PACUETHBIX 33Jau C UCIOJIB30BAHUEM (U3NIECKUX
MO/IeJIel, TBOPUECKUX U MPAKTHKOOPHUEHTHPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUI HAONIOMATh NMPHUPOJIHBIC SBICHHUS W BBITIOJHATH OIBITHI, JaOOpaTOpHbIE
paboTBl W OSKCHEPUMEHTAJbHBIE WCCICIOBAHUS C HWCIOJIB30BAHUEM HW3MEPUTEIBHBIX
11002 (J5]0):

e ocBoeHHe TMpUEMOB paboTel ¢ wuHMopManmend (UINIECKOTO COACp)KAHUS, BKIIOYAS
WH(POPMAIIHIO O COBPEMEHHBIX JOCTIKEHUSX (DU3HMKH, aHAIN3 M KPUTHYECKOE OICHHBAHUE
nHpopmanuy;

® 3HAKOMCTBO cO cdepamu TpodecCHOHATBLHON MEATeTbHOCTH, CBS3aHHBIMU C (DU3UKOH, H
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTIKEHHUSX (PH3HUECKON HAYKH.

Ha wusyuenme ¢usuku (6a30BBIA ypOBEHb) Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHMs

oTBoauTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 waca B Heziento), B 8 kimacce — 68 yacoB (2 Jaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEINIO).

[Ipemmaraemerit B mporpamMme 1o (u3MKe TMepeveHb JTa0OpaTOPHBIX PadOT U OIBITOB HOCHUT
PEKOMEHIATENbHBIN XapaKTep, YIUTEINb JIeNaeT BEIOOp MPOBEICHUS JIAO0PATOPHBIX paObOT U OTBITOB C
yu€TOM HMHIUBUAYAIbHBIX OCOOCHHOCTEH OOYyJaromIMXcs, CIHMCKAa SKCIIEPHUMEHTAIBHBIX 3aJaHuH,
npeJylaraeéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO K3aMeHa 1o (usuke.



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka 1 e€ posib B NO3HAHUM OKPY’KAIOIEro MUpa.

®usuka — Hayka o npupone. fBieHus npuponsl. PuU3NUECKUE SBICHHS: MEXaHUYECKHUE,

TCIIJIOBBIC, SJICKTPUUCCKHUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBBIC.

Ousnueckue BenWUYWHBL. M3mepeHuwe (Qu3MuUecKMX BenuuuH. Du3HUECKHe

[TorpemHoCTh M3MEpEeHNNA. MeXayHapOIHAsI CUCTEMA €IMHMII.

pUOOPBHI.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAyKH M3ydaroT NpUpOIy. EcTecTBEHHOHAYYHBIH METOX
MO3HaHUA: HaOJIOZEHHE, MOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIJIBUKEHUE THUIIOTE3, SKCIIEPUMEHT IIO
MPOBEpKE THUIOTE3, OOBsICHEHHWE HabmomaeMoro sBieHus. Onucanne (U3NYECKHX SBJICHUH C

MMOMOIIBIO MOJIENEH.
Jemoncmpayuu.

1. MexaHI/ILIeCKI/IC, TCIIJIOBBIC, JICKTPUUCCKUE, MArHUTHBLIC, CBETOBLIC ABJICHHA.

2. Ouznyeckne NPHOOPHI M TpoOIenypa MPSMBIX H3MEPEHHH aHAJIOTOBHIM H IM(POBBEIM

prudopoM.
Jlabopamopnwie pabomel u onvimel.
Omnpenenenue eHbl JSICHHS KTl U3MEPUTEITHLHOTO TIprbopa.
N3mepenue paccTossHUI.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Onpenenenre pa3MepoB MaJIbIX TEN.

akrwnE

TEMIEPATYPHI.

6. IlpoBeneHme wuCCeNOBaHUS 10 TPOBEPKE THUIOTE3Bl: JAIBHOCTH TOJETA

MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIle, YeM OOJIbIIIE BHICOTA MyCKa.
Pasznen 2. [lepBoHayaibHble CBEIEHUSA 0 CTPOEHUU BellleCTBA.

N3mepenne TeMmmeparypbl IpU IMOMOLIM  KUIKOCTHOTO TEpPMOMETpa

TaTdnKa

Iapyka,

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. OMbIThI, JOKA3bIBAIOIINE AUCKPETHOE

CTPOCHHC BCUICCTBA.

HBI/I}KCHI/IG JacTul BEHICCTBA. CBs13b CKOPOCTH ABUIKCHHA YaCTUL C TCMHCpaTYPOﬁ. BpOYHOBCKOG

JABUIKCHUC, I[I/Iq)q)YSI/IH. B3aHMOﬂeﬁCTBHe YaCTHUILl BEIICCTBA: IIPUTAKCHUE N OTTAJIKKUBAHUE.

ArperaTHble COCTOSIHUSA BEILIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPIBIX (KPUCTATUIMYECKUX)
Ten. B3auMocBs3p MexAy CBOWCTBAMH BEIIECTB B pPa3HBIX arperatHbIX COCTOSIHMSIX M HX

ATOMHOMOJIEKYJISIPHBIM cTpoeHHuEM. OCOOCHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI.
Hemoncmpayuu.
1. HaGmroneHue 6pOyHOBCKOTO JBUXKECHHUS.
2. HabGmonenue nuddysun.

3. Ha6J'IIOI[eHI/Ie HBHCHHﬁ, O6I>$ICH$IIOH_II/IXC$I MNPpUTAKCHUEM HWJIM  OTTAJIKMBAHHCM YaCTHIL

BEIIIECTBA.
Jlabopamopuwvie pabomot u onvimol.

1. Onenka quaMerpa aToMa METOI0M PsIOB (C UCTIONIb30BaHUEM (hoToTpadmii).

2. OmbITHI 10 HAOMIOICHUIO TEIUIOBOTO PACUIMPEHHUSI Ta30B.
3. OmnbIThI 0 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.
Pa3nen 3. /IBu:xeHue U B3auMojieiicTBHE TeJl.

MexaHn4decKoe IBHKEHHE. PaBHOMepHOe U HCPABHOMCPHOC IBHKXCHUC. CKOpOCTB. CpeI[HSISI

CKOPOCTHb IIpHU HCPABHOMCPHOM IABUKCHUH. Pacuér IMIyTU U BpCMCHU NBHUKCHH.



SIBnenune uHepuuM. 3akOH MHEpLMU. B3aumoaeiicTBue Tesl Kak MPpUYMHA U3MEHEHUS CKOPOCTH
IBUOKEHMS Tel. Macca kak Mepa uHepTHOCTH Tena. IlmoTHocTh BemiecTBa. CBS3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €JUHUIE 00BbEMA BEIIECTBA.

Cuna kak xapakrepucTuka B3aumojeiictBus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIbI C IOMOIIBIO TUHAMOMETpa. SIBieHHME TAroTeHUs M cuia TspkecTu. Cuia TSHKECTH Ha JPYrux
mwa"Herax. Bec Tena. Hesecomocts. CroxeHHE CHJI, HANpPaBJIEHHBIX 10 OJHOM MpPSAMOH.
PaBnopeiictByromas cuil. Cuia tpeHus. TpeHue cKojabXKeHUsl U TpeHue Mokos. TpeHue B Npupoje u
TEXHHUKE.

Jemoncmpayuu.

Habmroienne MexaHu4ecKoro IBUKEHHS TeJa.

N3mepenue ckopocTr NpsSMOJIMHENHOTO IBUKECHHUS.
Habnronenue siBjaeHUS] UHEPIUH.

Habmronenne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUH TEII.
CpaBHeHHE Macc M0 B3aUMOJEHCTBHUIO TEIL.

ok wbdE

CrnoxeHue CuI, HalpaBJIEHHBIX M0 OJTHOM TIPSIMOA.

Jlabopamopnuie pabomel u onvimel.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JBIKEHUS (IIapuKa B IKUIKOCTH, MOJETH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJIBKEHHs Opycka WM IIapuKa MO HaKIOHHON
MJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnpIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh pacTsDKeHHUS (nedopMmarii) TPYKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.

5. OmnbITel, JEMOHCTPHUPYIOLIME 3aBHCUMOCTh CHJIBI TPEHHSI CKOJBKEHHUS OT Beca Tela U
XapakTepa CONMPUKACAIOIINXCSA IOBEPXHOCTEMN.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra3oB.

JaBnenune. CrnocoObl YMEHBIICHUS] W YBEIMYCHHS naBieHUs. [laBmeHue rasza. 3aBHCHMOCTH
JaBJieHUs raza oT oObéma, TemmepaTypbl. [lepenaua naBneHus TBEPABIMHU TEJNAMHU, KHUAKOCTIMHU U
razamu. 3akoH [lackans. [IlHeBMaTnyeckue MamuHbl. 3aBUCUMOCTD JABJICHUS KUJIKOCTH OT TITyOUHBI.
I'unpocratuyeckuii mapanoke. CooOmiaromuecs cocyabl. I napaBnuyeckie MEXaHU3MBbI.

Atmocdepa 3eminu u atmocepHoe fAaBienue. [[puynHbl cyecTBOBaHMs BO3IYLIHOM 000JI0YKH
3emmu. OmnbiT Toppuuennmu. M3mepeHue atMochepHOro IaBlICHHs. 3aBUCUMOCTH aTMOC(HEPHOTO
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! asnst uaMepeHust arMochepHOTO AaBIICHUS.

JleiicTBHE KUJKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BrlTankuBaromas (apxuMeoBa) cuia.
3akoH Apxumena. [TnaBanue ten. BozgyxormaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JAaBJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

CooOmaromiuecst COCyIpl.

I'mppaBnuueckuit pecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUS.

3aBUCHMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tela M IUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miuaBaHus TeN: IJIaBaHWE WM MOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOILIECHHS
IJIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopusie pabomot u onvimol.

ok wnPE
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1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOW B JKHJIKOCTh YaCTH
Tena.

2. OmpeneneHue BHITATKUBAIOIICH CHIIBL, ICHCTBYIOIIECH Ha TEJO, MOTPYKEHHOE B )KUIKOCTb.

3. TlpoBepka HE3aBUCUMOCTU BHITAJIKUBAIONICH CHIIBI, IEHCTBYIOMICH HA TEJO B KUIKOCTH, OT
MAacChl Tea.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIOLEH HA TEJO B
KHUJIKOCTH, OT 00bEMa OTPYKEHHOH B KHUAKOCTh YaCTH TeJa U OT IUNIOTHOCTH JKHUKOCTH.

5. KoncrpyupoBanue apeomeTpa WJIM KOHCTPYUPOBAaHUE JIOJKM U OIpelesieHue eé

rpy30I10AbEMHOCTH.

Pa3nea 5. PaGora u MomHoCTh. JHeEprus.

Mexannueckasi padota. MOITHOCTb.

[IpocThie MeXxaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. lIpaBuio paBHOBecus pblyara.
[Ipumenenue npaBuiaa paBHOBecUsl pblyara K 0J0ky. «3o0soToe npaBuiao» mexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprust. Kunernueckas u noreHnuanpHas sHeprus. [Ipespaiienne oqHoro suaa
MEXaHUYECKOM 3HEPTUU B Jpyroil. 3aKOH COXpaHEHUs! PHEPTUH B MEXaHHKE.

Jemoncmpayuu.

1. TIpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Omnpenenenuie paboThI CHIIbI TPEHUS IPU PABHOMEPHOM JIBHKEHUU TeJla [0 TOPU30HTAIbHON

ITOBEPXHOCTH.

2. HccrenoBanue ycloBHiA paBHOBECHSI pblyara.

3. Usmepenne KIIJ] HaKJIOHHON TIOCKOCTH.

4. H3yuyeHue 3aK0HA COXPAHCHUS MEXaHUYECKOUW SHEPTHH.

8 KVIACC

Pa3nen 6. TenuioBblie siBJ1eHHS.

OCHOBHBIE TOJOXEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUU CTPOCHHS BemiecTBa. Macca u
pa3Mepsl  atoMoB M MoJiekyl.  OmbITbl,  NOATBEPXKJAIONIME  OCHOBHBIE  IOJIOKCHHUS
MOJIEKYJISIPHOKUHETUYECKOM TEOpHUH.

Mopnenu TBEPAOro, XUIAKOTO M Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucraminueckue u
amop¢ubie Tena. OOBbsICHEHHE CBOWMCTB T'a30B, JKUAKOCTEH M TBEPABIX TENl HAa OCHOBE MOJIOKEHUI
MOJIEKYJISIpHO-KHHETHYecKOi Teopun. CMauMBaHue M KaNnWUISIpHbIE siBJIeHUS. TemoBoe pacuiupenue
U CKaTue.

Temnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOIO JABMXKEHHS 4acTUL. BHyTpeHHsIs
sHeprus. CrocoObl U3MEHEHHsI BHYTPEHHEH SHEpruu: TeIulonepenadya u coBepiieHue padoTel. Busl
TeIUIoNepe1ayn: TeIIONPOBOIHOCTb, KOHBEKIIUS, H3TyYCHHUE.

KonuuectBo TemnoTel. YaenpHas TeMIOEMKOCTh BellecTBa. TemIoOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TemjaoBoro OamaHca. [lmaBneHue M OTBepAEBaHHME KPUCTATMYECKUX
BEIECTB. YAenbHas TerioTa miaBieHus. [lapoobpasoBanue u koHaeHcanus. Mcnapenune. Kunenue.
VYaenpHas TeruioTa mnapooOpa3oBaHMs. 3aBUCHMOCTh TEMIIEPATypbl KHIIEHUS OT aTMOC(HEPHOro
JaBJICHUSI.

Bnaxnocts Bo3yXa.

DHeprus TOIUIMBA. Y IebHAs TEMJI0Ta CrOPAHUSL.

[Tpunanuner padoTs! TemaoBbix asurateneit KIIJ[ rermoBoro apuratens. TennaoBble ABUTaTeNH U
3allUTa OKPYXKAIOIIEH CpeIbl.

3aKOH COXpaHEHUs U MPEBPALICHUS YHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.



Habmonenne 6poyHOBCKOTO IBIKEHUSI.
Hab6monenue muddysumn.
Habnronenue siBineHui cMauMBaHUs M KalTWJUISIPHBIX SIBIICHUH.
Habnroenue TemioBOro pacimpeHust Tel.
N3menenune JaBJICHUS ra3a Mpru USMCHCHUHN OG'LéMa W Harp€BaHUM WJIN OXJIAXKICHUU.
[IpaBuia u3MepeHus TeMIIEpaTyphl.
Bunael Tenonepenayu.
OxnaxkJieHue Npu COBEPLICHUHN PaOOTHI.
Harpesanue nipu coBepiieHUH padOThl BHEUTHUMH CUJIAMH.
. CpaBHeHuE TEIIOEMKOCTEN pa3IMYHbIX BEILIECTB.

CoNoOr~wDdE
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. HaGnronenue kunenust.

. HaGnrogenue nocTostHCTBA TeMIIEpaTyphl MIPH TUIABJICHHH.

13. Mojenu TEIUIOBBIX JIBUTATEIICH.

Jlabopamopnuie pabomel u onvimel.

OMnbITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKECHHUS.

OnbITHI 0 BhIpAIIMBAHUIO KPUCTANIOB TIOBAPEHHOM COJIM MJIM caxapa.

OMBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACHIUPEHHUS Ta30B, JKUJIKOCTEN U TBEPABIX TEIL.
Onpenenenre AaBlieHUs BO3lyXa B Oa/sIOHE IITTPUILIA.

=
N
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OMBITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/AyXa OT €ro 00bhEMa M HarpeBaHUs
HIIM OXJIKJICHUS.
6. ITlpoBepka THIOTE3Bl JIMHCWHOW 3aBUCUMOCTH JUTMHBI ~ CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUECKON TPYyOKE OT TeMIIepaTyphl.
7. HaOGmroneHune n3aMeHeHHUs] BHYTPEHHEH SHEPTHH Tella B pe3yabTaTe TEIIonepeadn U paboThI
BHEIITHUX CHIL.
8. HccnenoBanue sBJICHUS TEIJIOOOMEHA ITPY CMEIIUBAHUH XOJIOTHOW M TOPSIYCH BOIBI.
9. OrmpeneneHre KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJIOW TMPH TEIJIOOOMEHE C HarpeThIM
METAJUIMYECKUM ITUIUHIPOM.

10. Onpenenenue yneapHON TEIIOEMKOCTH BEIIIECTBA.

11. VccnenoBanue mpoiecca UCHapeHHsL.

12. Onpenenenne OTHOCUTEIBHON BIAXXHOCTH BO3AyXa.

13. Onpenenenue yeabHON TEMIOTH TUTABJICHHS JIbJIA.

Pa3znen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHMSI.

DnekTpuzaiusa Tel. [[Ba poja sleKTpuyYecKux 3apsaoB. B3auMojelcTBUe 3apsiKEHHBIX TeEll.
3akon Kymona (3aBUCHMOCTH CHJIBI B3aUMOJCHCTBHUS 3apsDKCHHBIX TEJ OT BEIIMYMHBI 3apsiOB U
PacCTOSIHUSA MEXIY TEJIaMH).

Onektpuyeckoe mnone. Hanpspk€HHOCTh 3nekTpuyeckoro mnois. llpuHuun cynepno3unuu
ANEKTPUYECKHX MMOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApHbINA 3JeKTpudecKuil 3apsan. CTpoeHue aTtoma.
[IpoBOIHMKHY U TUAIEKTPUKHU. 3aKOH COXPaHEHUSI JICKTPUYECKOTO 3apsiia.

DNEeKTPUYECKUN TOK. Y CIIOBHUSA CYIIECTBOBAHUS ANEKTPUUECKOTO TOKA. MICTOUHHMKHM MOCTOSSHHOTO
TOKa. JIeHCTBUS SIEKTPUUYECKOTO TOKa (TEIUIOBOE, XUMUYECKOE, MAarHUTHOE). DIEKTPUUYECKHI TOK B
JKHJIKOCTSIX M rasax.

Onektpuyeckas 1enb. Cuia Toka. DnekTpruieckoe HanpsbkeHue. COnpoTUBIEHUE MTPOBOIHUKA.
VnenbHOe compoTuBieHHE BemiecTBa. 3akoH Oma s ywyactka uenu. [locnepoBarenbHoe U
napajuieJIbHOE COeIMHEHNUE MMPOBOIHUKOB.

PaGotra u momiHOCTh 21eKTpuyeckoro Toka. 3akoH Jxoyns—JleHna. DinekTpudeckue Ienu U
MOTPeOUTENHN dIEKTPHUECKOM dHeprun B ObITy. KopoTKoe 3aMbIkaHue.



[ToctosiHHpIE MarHuThl. B3auMOAEHCTBUE TOCTOSHHBIX MAarHUTOB. MarHuTHoe IIOJeE.
MarnuTtHoe mnoJjie 3eMJIM U €ro 3HadeHue i Ku3HU Ha 3emie. OneiT Dpcrena. MaruuTHoe mosie
3JEKTPUYECKOTO TOKAa. [IprMEeHEeHHE AIEKTPOMAarHUTOB B TEXHUKE. J[€MICTBME MAarHMTHOIO MOJS Ha
MPOBOJIHUK C TOKOM. ODJIEKTPOABHUTATEINIb MOCTOSIHHOTO TOKa. VCMOJIb30BaHUE AJIEKTPOJIBUraTesIeii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apanes.  SBneHwe  anekTpoMarHuTHOM — mHAykuuu.  IlpaBunmo  Jlenuna.
OnekrporeHeparop. CrnocoObl TOJy4eHUS  AJICKTPUUYECKOM  SHEPruu. JNEKTPOCTAHIMM  Ha
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jemoncmpayuu.

DneKkTpu3aus Tel.

JIBa poJia AIEKTPUUECKUX 3apsI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOTIA.

DnekTpocTaTHuecKas HHIYKIIHS.

3aK0oH COXpaHEHUs ICKTPUUECKUX 3aPsI0B.

[TpoBOAHMKY W AUDIIEKTPUKH.

MopenupoBaHu€e CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

HcTouHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS SEKTPUYECKOTO TOKA.

CoNAaRrwdE

[EY
o

. DNEKTPUYECKUN TOK B KUJIKOCTH.

. I"'a30BBI#1 pa3ps.

. I3MepeHune cuibl TOka aMrnepMeTpoM.

. I3MepeHue aneKTpuyecKoro HapsKeHUsT BOJIbTMETPOM.

N el ol
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. PeocTtaTt u Mara3uH conmpoTHUBIICHHUIA.

. B3anmoieficTBre MOCTOSTHHBIX MarHUTOB.

. MonienrpoBaHue HEBO3MOXHOCTHU Pa3/IeieHHs MOIIOCOB MarHUTA.

. MonienrpoBaHue MarHUTHBIX MOJI€H MOCTOSIHHBIX MarHUTOB.

. OnbIT Dpcrena.

. MarauTHO€ 10Jie TOKa. DJIEKTPOMArHur.

. JleiicTBre MarHUTHOTO MOJISL HA MPOBOIHUK C TOKOM.

. DNEeKTpoIBUraTellb MOCTOSHHOTO TOKA.

. UccnenoBanue siBIEHUS AJIEKTPOMArHUTHOW MHIYKIIHU.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HalpaBJeHUs! HHAYKIIMOHHOTO TOKa OT YCJIIOBUN €ro BOZHUKHOBEHHUSI.

25. DnexkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuwie pabomut u onvimel.

OnbIThI 10 HAOTIOACHUIO SJICKTPU3AIMH T€T MHIYKIIUEH U IPU COMPUKOCHOBEHUH.

HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJI HA TPOBOJIHUKH U JUATICKTPUKH.

COopka u mpoBepKa padOoThI IEKTPUUECKOH IETH MTOCTOSHHOTO TOKA.

W3mepenue u perynupoBaHue CUITbI TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUS.

HccnegoBanue 3aBUCHMOCTH CHUJIBI TOKA, WUIYLIETO Yepe3 PE3UCTOP, OT COMPOTHBICHUS

pe3ucTOpa U HANPSHKEHUS Ha pe3UCTOpeE.

7. OmbIThL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD AJIEKTPHUECKOTO COMPOTUBIICHHS MPOBOJIHUKA OT
€ro JUIMHBI, TUIOLIA1 MONEPEYHOT0 CEUeHHs U MaTepuara.

8. IlpoBepka mpaBuia CIOXEHHS HANpPsDKEHUN TMPH TOCIEI0BATEIFHOM COCIUHEHUH JBYX
PE3UCTOPOB.

9. TIlpoBepka mpaBuia Ajs CHIBI TOKA MPU NapaieIbHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTHI STEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

8
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11. OnpeneneHre MOUTHOCTH JIEKTPUUECKOTO TOKA, BHIACIAEMOI Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HIYIIETO Yepe3 JIaMIIOUKy, OT HalpsHKEHUS Ha HEll.

13. Onpenenenue KIIJI narpeBatens.

14. ViccnenoBanre MarHUTHOTO B3aUMO/ICHCTBUS MIOCTOSIHHBIX MAarHUTOB.

15. M3yueHre MarHuTHOTO TOJIS TOCTOSTHHBIX MAarHUTOB NIPY MX OObEIMHEHUH U Pa3/IeICHUH.

16. UccnenoBanue qeicTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITE, JEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIBI B3aMMOJICWUCTBUS KaTYyIIKH C TOKOM H
MarHuTa OT CHJIbI TOKA M HAIPaBJICHUS TOKA B KaTYIIKE.

18. N3yueHue AeiicTBUSI MAarHUTHOTO TIOJIS Ha MTPOBOJIHUK C TOKOM.

19. KoHcrpynpoBaHue 1 u3y4eHnue padoThI AJIEKTPOABUTATEIISL.

20. Usmepenne KI1/ anexkTpoaBuraTenbHON YCTaHOBKH.

21. OnBITBI TO WCCIICAOBAHUIO SIBIICHUA OSJCKTPOMATHUTHOW WMHIYKIUH: HCCIICOBaHUE
M3MEHEHHI 3HaYCHUs ¥ HallPaBJICHNSI MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHH.

Mexannyeckoe JABukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHMYECKOTO  JBWKEHHMsA. PaBHOMepHOe  mnpsMoiuHEenHOoe  ABrkeHue. HepaBHOMepHOeE
npsiMoTMHEHOE BHKeHne. CpeHsss 1 MTHOBEHHAs CKOPOCTh TeJla MPH HEPAaBHOMEPHOM JIBH)KCHHH.

VYckopenue. PaBHOyckopeHHOE mnpsMonunHeiiHoe nBmwkeHne. CBoOogHOe maneHne. OIbIThI
lanunes.

PaBHOMEpHOE NBIKEHME IO OKpYXHOCTH. [leproa u yactoTta oOpamienus. JInHeitHas U yrioBas
ckopocTtH. LleHTpocTpeMHuTENIbHOE YCKOPEHNE.

ITepBriit 3axkoH Hrprotona. Bropoit 3akoH Heiotona. Tpermit 3akoH Hprotona. Ilpuniun
CYIIEPIIO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: cujla TPEHUS CKOJIbKEHHS, CUjla TPEHHS IMOKOS,
JIpYrue BUIbI TPEHHUSL.

Cuna TsHKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpeHHEe CBOOOTHOro majneHus. [IBmxeHue
maHeT Bokpyr Connua. IlepBas kocMuueckast ckopocTs. HeBecoMOCTh U nieperpy3Ku.

PaBHOBecue MarepuanbHOW TOUkH. AOcoioTHO TBEpHoe Teno. PaBHOBecue TBEPAOro Tena c
3aKpEIuIEHHOM OChIO BpallleHus.. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Ttenma. M3meHenue wumnyinbca. Mmmynbc cuiibl. 3aKOH COXpaHEHUs HMILYJIbCA.
PeakTuBHOE nBMKEHUE.

Mexannyeckasi paboTa 1 MOIIHOCTb. PaboTa cui TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPrUu
u pabotel. [loTeHnmanbHas sHeprus Tena, MOJHATOTO HaJ MOBEPXHOCThIO 3eMid. lloTeHimanbHas
SHeprusi cxaroil npyxuHbl. KuHernueckass sHeprusi. Teopema O KHHETUYECKOM SHEpPruU. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTUU.

Hemoncmpauuu.

1. HaGmroneHre MeXaHUYECKOTO JBMXKEHUS TeJia OTHOCUTENFHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHHE MyTel M TPACKTOPUH JBMXKEHHUS OJHOTO U TOTO K€ TeJla OTHOCHUTEIHHO Pa3HBIX
TEJl OTCYETA.

N3mepenune ckopocTy U yCKOPEHUSI MPSAMOJIUHEHHOTO ABMKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHHUS.

Habmroienne ABM>KEHUS TeNa M0 OKPYKHOCTH.

Habmronenne MexaHU4eCcKUX SBICHUH, MPOUCXOIIIINX B cucTeMe oTcuéta «Tenexkay mpu
e€ paBHOMEPHOM M YCKOPEHHOM JIBI)KEHUU OTHOCUTEIFHO KaOnHeTa (PU3UKH.

3aBUCHUMOCTb YCKOPEHHUSI TeJla OT MacChl TeJa U IEUCTBYIOIIEH Ha HETO CHUJIBIL.

Ha6J'IIO,Z[eHI/Ie PaBCHCTBA CUJI IIPpU B3aUMOJSUCTBUU TeIl.
9

© ok ow

© N



9.

10.
11.
12.
13.
14.
15.
16.

N3meneHue Beca Tenia NpU yCKOPEHHOM JBUKECHHH.

IIepenaya nmmynbca Ipyu B3aMMOAECHCTBUM TEIL.

[IpeoOpazoBaHust 3HEPTUU MPH B3aUMOICHCTBUH Tell.

CoxpaHeHue UMITYJIbCA IIPU HEYIIPYTOM B3aUMOIEHCTBUU.

CoxpaHeHue UMITYJIbCA IPU a0COJIIOTHO YIIPYTrOM B3aUMOJAEHCTBUU.

Habnronenue peakTHBHOTO JABHKEHHS.

CoxpaHeHHe MEXaHUUECKON PHEPIUU ITPU CBOOOTHOM IaICHUHU.

CoxpaHeHHe MEXaHUUECKON PHEPIUU NPU IBUKEHUH TeJa MO IEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

©CoNe

10.

11.

KoncrpynpoBanue Tpakrta A pa3roHa U JATBHEHIIEr0 paBHOMEPHOIO JABMKECHHS LIapUKa
HNJIN TCIICKKHU.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHHUS Opycka WM JBIKEHHS IIapUKa 10
HAaKJIOHHOH IUIOCKOCTH.

Omnpenenenne YCKOpPEHMsI Tejla MpPU PABHOYCKOPEHHOM JIBUKEHHUM IO HaKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU NPU PABHOYCKOPEHHOM JBWKEHHUU O€3
HAa4aJIbHOM CKOPOCTH.

[IpoBepka rumoTesbl: €ciu MpU PABHOYCKOPEHHOM JIBUKEHHM 0€3 HadajabHON CKOpOCTU
IIYTH OTHOCATCA KaK psAn HEYETHBIX YUCCJI, TO COOTBETCTBYIOIIUEC MNPOMEKYTKHU BPEMCHU
OJIMHAKOBBI.

I/ICCJ'IGJIOBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHHA CKOJILKCHUA OT CUJIBI HOPpMAJIbHOT'O JaBJICHU.
Omnpenenenne kodPpPUIMEHTA TPEHUS CKOTBKEHUS.

Ornpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenne paboThl CUIIBI TPEHUS IPH PABHOMEPHOM JIBWKEHUH TeJla 10 TOPU30HTAILHON
MIOBEPXHOCTH.

Omnpenenenue pabOThl CHJIBI YIOPYrOCTH INpU HOABEME Ipy3a C MCIOJB30BaHHEM
HETO/IBM>KHOTO U TOJBHKHOTO OJIOKOB.

W3yueHue 3aK0Ha COXpaHEHUs SHEPTUU.

Pa3nen 9. MexannuecKkue KoJ1e0aHUA U BOJIHBI.

KonebarenpHoe paBmxeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWM: TEpHOJ, YacToTa,
aMIIuTya. MareMaTudeckuil ¥ Mpy>KUHHBIA MasTHUKH. [IpeBpalieHune s3Hepruu npy KoJiedaTeIbHOM
JBYKECHUH.

3aryxaromue KkoJsieOaHus. BreiHykaeHHble KoJjieOanus. Pe3onanc. MexaHWYECKHE BOJIHBIL.
CpoiicTBa MexaHMYeCKHX BOJH. [IponosibHBIE M MOTnepedyHble BOTHBL JIJIMHA BOJHBI U CKOPOCTH €8
pacnpocTpaHeHus. MexaHU4YeCKUEe BOJHBI B TBEPIOM TeIIe, CEHCMHUYECKHUE BOJIHBI.

3Byk. [’ poMKOCTh 3ByKa U BhicoTa TOHA. OTpaxkeHue 3Byka. UH(pa3Byk u yabTpa3ByK.

Hemoncmpauuu.

1. HaGmionenue koneOaHuil Ten MO/ ASWCTBUEM CHIIbI TSDKECTH M CUJIBI YIIPYTOCTH.
2. HabGnronenue konebaHui Tpy3a Ha HUTU U HA TIPY)KHHE.

3. HalGnronenue BBIHYXICHHBIX KOJIEOaHUN U pe30HaHcA.

4. PacnpocTpaHeHHe IpOJA0IbHBIX U MOTIEPEYHBIX BOJIH (HA MOJIENN).

5. HabnroneHne 3aBUCIMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKycTHYecKHUil pe30HaHC.

Jlabopamopuwvie pabomot u onvimol.

1. OmpeneneHuie 4aCTOTHI U MEPHOJA KOJICOAHUI MAaTEMATUYECKOTO MasiTHHUKA.

2. OmpepneneHue 4acTOTHI U MEPHOJIa KOJICOAHHM MPYKUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH TMEpHOJa KOeOaHUI MOABEIIEHHOTO K HUTH T'py3a OT JUIUHBI

HUTH.
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4. WccrnenoBaHue 3aBUCHMOCTH TIEpH0/1a KOJIeOaHUH MPYKUHHOTO MAasiTHAKA OT MacChl Tpy3a.
5. IlpoBepka HE3aBUCHMOCTH IepHOJa KoJIeOaHWM Ipy3a, MOJBELIEHHOIO K HUTH, OT Macchl
rpysa.
6. OnBITHL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh NEepHoAa KojeOaHWi MPYKUHHOTO MasTHUKA OT
MAaCChI I'Py3a U KECTKOCTU MIPYKUHBI.
7. V3mepeHue ycKopeHusi CBOOOAHOIO Na/ICHNUS.
Pa3nes 10. Di1ekTpoMarHuTHoe 1MoJie M 3JIeKTPOMATHUTHbIE BOJIHBI.
DONEeKTpOMarHUTHOE MoJie. DJIEKTPOMAarHuTHblE BOJHBL CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[lkana 37€eKTpOMarHUTHBIX BOJIH. VCIoJIb30BaHKE JIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOU CBS3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 31€KTPOMArHUTHBIX BOJIH.
2. BoxHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie pabomel u onvimel.
1. WM3yyeHue cBOWCTB AJIEKTPOMATHUTHBIX BOJIH C IIOMOIIbIO MOOUIIBHOTO TeIe(oHa.
Pa3nen 11. CBeToBbIe sIBJICHHS.
JlyueBast moziens cBeta. Mictounuku cBera. [IpsMonnHeliHoe pacpoCcTpaHEeHUE CBeTa. 3aTMEHUS
Counna u JIynel. Otpaxenue cBera. [lmockoe 3epkano. 3aKkoH OTpakKeHUs CBETA.
[Ipenomiienne cBeta. 3akOH mpesoMyieHHs cBeTa. [lonHOE BHYTpEHHEE OTpPaKEHHE CBETA.
Hcnonb30BaHNe NOJHOTO BHYTPEHHETO OTPaXXEHHsI B ONTHYECKUX CBETOBOAX.
Jluuza. Xoxa mydeit B yma3e. OnTryeckas cuctema ¢oToarmapaTa, MEKPOCKONAa U TEJIECKOoTa.
I'na3 kak ontuyeckas cucremMa. bau3opykocTs U JalbHO30PKOCTb.
Paznoxxenne Oenmoro ceera B crnekTp. OmbiTel HeloToHa. CliokeHHE CHEKTPalbHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpsimonuHelHOE pacpoCTpaHEHUE CBETA.
OtpaxxeHue cBera.
[Tonyuenue n306pakeHuit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTUYeCKUN CBETOBOJI.
Xon tydeid B coOuparomiei JTruH3e.
XoJ1 ay4del B pacCeUBaroIleH JIMH3E.
[Tonyuenue n3006pakeHHi ¢ TOMOIIBIO JINH3.
[Ipunnun neiictBus doroanmnapara, MUKPOCKOTA U TEJIECKOIA.
10 Monens riaasa.
11. PasznoskeHue OeIoro CBETa B CIICKTP.
12. Tlonydenue 6enoro cBeTa MPU CIOKEHUU CBETA Pa3HbBIX 1[BETOB.
Jlabopamopnuwie pabomut u onvimel.
1. HUccnenoBanue 3aBUCHMOCTH yIJla OTPa’KEHUsI CBETOBOTO JIyda OT YIiia MaeHusl.
2. VI3yueHue XapakTepUCTUK U300paKEHUs MPeMETa B IIIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCHMOCTH Yrila MPEIOMIIEHHS CBETOBOTO Jiydya OT Yrjla MajJeHus Ha
TPAHUIIE «BO3AYX—CTEKIIO».
4. TlomyueHue n300pakeHUH ¢ MOMOIIBIO COOMPAIOIIEH JINH3BI.
5. Omnpenenenue (HOKYCHOTO pacCTOSIHUSA U ONTHUYECKON CHUIIbI COOMpArOIel JINH3BL.
6
7.

CoNoOr~LDE

OnBITHI MO Pa3IoKEHHUIO OEI0T0 CBETa B CIHEKTP.
OnBITHI IO BOCIPHUSATHUIO I[BETA MPEAMETOB IIPHU WX HAOIOIEHUU Yepe3 IBETOBbIC (PUIBTPHI.
Pa3znen 12. KBanToBLbI€e IBJICHHUS.
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OmnbiTel Pesepdopna u mmanerapHas mojens atoma. Mogens atoma bopa. Hcmyckanue u
noryionieHue ceera atoMoM. KBaHTel. JInHelyaTsie CIIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- U ramma-m3nydeHus. CTpoeHre aTOMHOTO sapa. HykimoHHas
MOJIENb aTOMHOTO sAnpa. M3otonsl. PaguoaktuBHble npeBpaieHus. [lepuon momypacnana aTOMHBIX
anep.

SnepHble peakuuu. 3aKOHBl COXPAaHEHHUs 3apsIOBOTO U MAacCOBOTO YHUCEN. ODHEPrusl CBSI3U
aToMHbIX sfep. Csi3p Macchl W 3Hepruu. Peakuuu cuHTe3a M neneHus sep. VIcTouHuKM 3HEpruu
CouHna 1 3BE31.

SAnepHas sHepreTuka. JlecTBUS paMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphpl U3JIy4yeHUs U TOTJIOMICHHUSI.

CrieKTphl pa3au4HbIX a30B.

CriexTp BoAOpO/Ia.

Hab6nronenue tpexoB B kamepe Buiibcona.

Pabora cuérunka HOHU3UPYIOMKX U3TYyUSHH.

Perucrpanus nsiydeHus NpupoAHBIX MUHEPAJIOB U IIPOTYKTOB.
Jlabopamopnuie pabomel u onvimel.

1. HaGmoneHuve CIUIOMIHBIX U TMHEHUYATHIX CIIEKTPOB U3Ty4EHUS.

o0k wbnE

2. HWccnemoBaHWe TPEKOB: HW3MEPEHHE DJHEPIMHM YaCTHIBI 10 TOPMO3HOMY IyTH (IO

dboTorpadusim).

3. U3mepeHne pagroakTHBHOTO (OHA.

IHoBTOpHUTEIHLHO-00001IAOIIUI MOIYIb.

[ToBTOpHUTENBHO-0000MIAIOIITNIT MOIYNIb MPETHA3HAUEH ISl CHUCTEMATH3aluu M 0000IeHus
MPEIMETHOTO COJAEPKAHHUSI U OTMbITA NEATEIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUU BCETrO Kypca
¢bu3MKM, a Takxke s MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHY MO (HU3UKe s
00yJaroInXxcsi, BRIOPABIINUX 3TOT YICOHBIN MPEIMET.

[Ipu u3yyeHHH NaHHOTO MOJYJS PeaTU3yITCs U CUCTEMaTHU3UPYIOTCS BUJIBI JIEATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00€CredyrBaeTcsl JOCTIKEHHWE MIPEIMETHBIX M METalpeAMETHBIX IUIAHUPYEMBbIX
pe3ynbTaToB OOy4deHHs, (QOpMHUpYeTCcs €eCTECTBEHHOHaydHass TI'pPaMOTHOCTb: OCBOCHHE HAy4YHBIX
METO/IOB UCCJIEI0OBAaHUS SABJICHUN MPUPOJIBI U TEXHUKH, OBJIAICHUE YMEHUSIMH OOBSICHATH (pusnueckue
SBJICHUSA, TPUMEHsS TOJydeHHbIe 3HAHMs, pellaTh 3aJayd, B TOM 4HCIE KayeCTBEHHbIE U
SKCIEPUMEHTAJIbHBIE.

[IpuHIMNHATBEHO AEATEIbHOCTHBIM XapaKTep JAaHHOTO pasjieNia peanusyeTcs 3a cYéT TOro, 4To
oOyuarouecs BBIMOIHSIIOT 331aHUs, B KOTOPBIX UM MpPEJIaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUN PAClO3HABATh U HAYYHO OOBACHATH (PU3MUECKUE SIBICHUS B
OKpY’Kalolllel MPUPOoie U IOBCEIHEBHOM KU3HH;

WCIOJIb30BAaTh HAYyYHBIE METOJbI HCCIEAOBaHUs (PU3MYECKUX SBICHUN, B TOM YHCIE s
MIPOBEPKHU TMIOTE3 U MOJTYYCHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HanbO0JIee BaKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTUH, HAIpUMeED,
MPAKTUYECKOTO UCIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB SHEPTUH HA OCHOBE 3aKOHA MPEBPAILIEHUS U
COXpaHEHHUs BCEX U3BECTHBIX BUJIOB SHEPIUH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3y4yenue (u3uku Ha ypOBHE OCHOBHOTIO OOLIEr0 0Opa30BaHUS HAIPABIEHO HA JOCTHXKEHHE

JIMYHOCTHBIX, METAIPCAMETHBIX U NPCIMCTHBIX O6paSOBaTCJII)HI)IX PE3YJIbTATOB.

B pesynbTrare uzydyeHus GuU3MKU Ha ypOBHE OCHOBHOI'O 0011ero oOpa3oBaHus y oOydarouierocs

OyayT cOpPMHUPOBAHBI CIICYIONTUE JIMYHOCTHBIC PE3YIbTATHI B YACTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

- IPOSIBJICHUE MHTEpPECca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (PU3NUECKON HAYKH;
- [ICHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTHBHOMY Yy4acTHIO B OOCYKJIEHHHM OOIIECTBEHHO 3HAUMMBIX M STHYECKHX
po0sieM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHHEM JOCTHKEHUN (PU3HKY;

- 0CO3HaHUE Ba)KHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) 3cTeTH4ecKoro BOCIIMTAHMS:

- BOCIPHUATHE 3CTETUYECKMX KauecTB (U3MUeCKOW Hayku: €€ TapMOHMYHOTO TOCTPOEHHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:

- 0CO3HaHME LIEHHOCTU (PU3MUECKON HayKH KaK MOILIHOTO MHCTPYMEHTA MO3HAaHUS MHUPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTHH, BAXKHEUIIIEH COCTABISAIONIEH KYJIbTYpHI;

- pa3BUTHE HAYYHOU JII0003HATENBFHOCTH, HHTEpPECA K UCCIIEI0BATEILCKOM eI TeNbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJIBLHOIO 0J1Ar0NOJyYHs:

- OCO3HAHME IEHHOCTH Oe30macHOro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BAKHOCTH TpaBUJI 0€30MacHOrO MOBEACHHS Ha TPAHCIOPTE, Ha JIOpOrax, ¢ JJIEKTPHUUECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B JIOMAIIIHUX YCIIOBHUSX;

- chopMupOBaHHOCTh HaBbIKa pediekcuu, MpU3HAHKWE CBOETO IpaBa Ha OMIMOKY W TAKOTO XKE
IpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTHBHOE y4yacTH€ B pEIICHUHM NPAKTHUECKHX 33Jad (B paMKax CeMbH, 00pa3oBaTeNIbHOMU
OpraHu3aliy, ropojia, Kpas) TEeXHOJOTUYECKOW M COLMAaIbHOW HampaBIEHHOCTH, TPEOYIOIIMX B
TOM 4HKcie U PU3NYEeCKUX 3HAHUM;

- HHTEPEC K MPAKTUYECKOMY H3YyUeHUIO podeccuii, CBA3aHHBIX C (PU3UKON;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

- OpUEHTAIMs Ha MpUMEHEHNe (HU3MUECKUX 3HAHUN 7S PElIeHUs 3a7a4 B 00JIaCTH OKpYKaromen
cpenbl, TUIAHUPOBAHUS MOCTYNKOB M OLEHKM HMX BO3MOXHBIX IOCIEICTBUMA JUIsI OKpYKaoIIEeH
Cpelibl;

- OCO3HaHUeE IN100ATBHOrO XapaKTepa 3KOJIOTMUECKUX MpoOIeM U MyTel UX pelieHus;

8) ajanTanmu K M3MEHSIOIUMCSH YCJIOBUSIM COLMAJBHON U NPHPOIHOI Cpeabl:

- MOTPeOHOCTh BO B3aUMOJCWCTBUM NPH BBINOJHEHUU HMCCIETOBAaHUN M NMPOEKTOB (U3MUECKOM
HaIPaBJIE€HHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

- MIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPe3 MPAKTUUYECKYIO AESATEIbHOCTB;

- HOTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHHH, B TOM 4Hcie (GOPMYIUPOBATH UAEU, MOHATHS,
TUIOTE3bI O PU3NYECKUX 0OBEKTaX U SIBICHUIX;

- OCO3HaHUE JePUINUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 007aCcTH (PU3UKY;
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¢ - [UIJAHMPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

® - CTPEMJICHUE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSA3HM IIPUPO/Ibl, OOLIECTBA U SKOHOMUKHU, B TOM
YHCIIe ¢ UCTIONIb30BaHUEeM (DPU3UYECKUX 3HAHUM;

® - OIICHKA CBOMX JICHCTBUI C y4ETOM BIIMSHUS HA OKPY)KAIOLIYIO CPEy, BO3MOXKHBIX TJI00aTbHBIX
MIOCJIECTBUM.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbraTe ocBOeHHs MporpaMMsl 1o (hpu3nKe Ha ypOBHE OCHOBHOTO OOMIET0 00pa3oBaHHS Y
oOywaromerocsi  OyayT  chOpMHUpOBaHBl  MeTampeIMeTHble  Pe3yJbTaThl,  BKJIIOYAIOIINE
[I03HABaTeNIbHbIE YHUBEpCaIbHbIE y4eOHbIE NEHCTBUS, KOMMYHUKATHBHbIE YHUBEPCAJIbHBIE yueOHBIE
NeNCTBUS, peryJIsiTUBHbIE YHUBEpCAIbHbIE YueOHbIE EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble Jloruyeckue aeiicTBUsA:
® BBISBIIATH U XapaKTEPU30BATh CYIICCTBCHHBIC IPU3HAKN OOBEKTOB (SIBIICHUH);
® YCTAaHABIIMBATH CYIIECTBEHHBIM MPU3HAK KJIACCU(UKAIUN, OCHOBAHHS JUIS OOOOIICHUS W
CpaBHCHHS,
® BBISABIIATh 3aKOHOMEPHOCTH W MPOTHBOPEUUS B paccMaTpUBAeMbIX (aKkTaxX, JAHHBIX W
HAOJTIOJICHUSX, OTHOCAIIUXCS K (PH3UICCKUM SIBIICHUSM;
® BBIABIATH MPUUYUHHO-CICACTBEHHBIE CBSI3W NPU H3YYEHUU (DU3UUECKUX SBICHUM U
MPOLIECCOB, JieJaThb BBIBOABl C HCIIOJIb30BAHHMEM JEIYKTUBHBIX W HWHAYKTUBHBIX
YMO3aK/TIOY€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSTENIbHO BBIOMpATh CMOCO0 pemieHus y4eOHOW (M3MYEeCKOW 3amauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pelleHus, BbhIOOp Hauboyiee TMOIXOIAIIET0O €  y4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBble ucciienoBarebcKHe N1eiCTBUA
® CIIOJIb30BAaTh BOIPOCHI KaK UCCIIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CAMOCTOSITEIBHO COCTABJIIEHHOMY IUIAHY OIIBIT, HECJIOXHBINH (PU3NUECKUIA
AKCIIEPUMEHT, HEeOOIbILIOE UCcieI0BaHue (PU3UUECKOTO SIBICHUS,
® OIEHMBAaTh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HH(MOPMAIMIO, TMOJYyYCHHYIO B XOJ€
HCCIIEIOBAHUS W SKCIIEPUMEHTA;
® CcaMOCTOATENbHO (OPMYIUPOBATH OOOOIICHHS W BBIBOJABI MO PE3yAbTaTaM IMPOBEIEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,
® [IPOTHO3UPOBATH BO3MOXKHOE JalibHEHIlee pa3BUTHE (UIUYECKUX IPOLECCOB, a TaKKe
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® TMPUMEHSTh pPA3IUYHBIE METOJbI, MHCTPYMEHTHl M 3ampoChl MPH TOUCKE M OTOOpE
nH(OPMAILIUY WIH JAHHBIX ¢ YI4ETOM MPEAIoKEeHHON yueOHOM Qu3ndeckoit 3a1auu;
® aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH(DOPMAILIUIO PA3TUYHBIX BUIOB
1 (HopM MpencTaBICHHUS;
® CaMOCTOATENHHO BBIOMpATh ONTUMANBHYIO (opMy TpencTaBieHHs HWHPOPMAIMH |
WJUTIOCTPUPOBATH PelllaeMble 33/1a4i HECIOXKHBIMU CXeMaMu, AUarpaMMaMu, HHOH rpadukoit
Y UX KOMOMHAIIHSIMH.
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KOMMyHHKaTHBHbIe YHuBEpPCaJIbHbIC yqeﬁnble JeHCTBHUA:

B X0Jie 00CyXJIeHUsI yuyeOHOTo MarepHaia, pe3yabTaToB JabopaTOpHBIX paboT U MPOEKTOB
3aaBaTh BOMPOCHI 10 CYLIECTBY 00CYXAaeMOM TeMbI U BBICKAa3bIBATh WJICH, HAIlCJIICHHBIE HA
peleHue 3a1aun ¥ noajep kanue 01aroenaTeIbHOCTH OOIIeHMS;

COIOCTABJISATh CBOM CYXKJEHHS C CY)KICHHUSIMU JIPYIMX YYaCTHUKOB JAMajora, 0OHapyXUBaTh
pa3IM4Me U CXOACTBO MO3ULINH;

BBIPQKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MMMCHbMECHHBIX TEKCTaX;

MyOJIMYHO TPENICTABIATh PE3YNIbTAThl BHIOJHEHHOTO (DPU3NYECKOTO OTBITAa (SKCIEPUMEHTA,
HCCTIe0BaHUs, IPOEKTA);

MMOHUMATh W WCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHJIWBHIYATBHOW pabOTHl TIpH
pELIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

MPUHUMATh 1€MW  COBMECTHOW JESTEIHHOCTH, OPraHW30BBIBaTh JCHCTBUSA MO €€
JNOCTHKEHHUIO: paclpedensiTh PO, OOCYXKJIaThb IPOLECCHl U Pe3yabTaTbl COBMECTHOM
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

BBINIOJIHATh CBOIO YacTh pabOThl, JOCTUTasi KAadeCTBEHHOI'O pe3yjabTaTa IO CBOEMY
HAIPABJICHUIO W KOOPJUHHUPYS CBOU JCHCTBHS C IPYTUMHU WICHAMHU KOMAH/IbI,

OIICHMBAaTh KAayeCTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSM, CAMOCTOATEIHHO
c(OPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBEpCcalbHbIC YUeOHbIE A€l CTBUA

Camoopranuszanus:

BBISIBIISITh MPOOJIEMBI B JKU3HEHHBIX W YUEOHBIX CHUTYalUsX, TPEOYIOUIUX MJsl PEelleHHs
(bM3UYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMUHBIX MOAX0JaX MPUHATHS pPelIeHU (MHIUBUIYyalIbHOE, TPUHATHE
pelieHus B TpyIIe, IPUHATHE PEIISHUN TPYIIO);

CaMOCTOSITEJIBHO ~COCTABJIATh QITOPUTM pelieHuss (GU3MYecKol 3agadyd  WiIM  IUIaHa
UCCIIEIOBAaHUSl € YYETOM HMEIOIIMXCS PECcypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHUPOBATh MpeAsiaraeMble BapUaHThl PEeLICHUI;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

JlaBaTh aI€KBATHYIO OLIEHKY CUTYalLlUH U MpeylaraTh IjaH €€ U3MEHEeHMS;

OOBSICHATh NPUYMHBI JIOCTHKEHUS (HEAOCTHXKEHMS) Ppe3yJbTaTOB MAEATEIbHOCTH, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHUS (PU3UYECKOTO
UCCIIEZIOBAaHUS WIN MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, U3MEHUBIINXCA CUTYyalUi,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTb ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOJE CIopa WM AUCKYCCUU Ha Hay4HYIO TEMY,
MIOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

MIPU3HABATh CBOE MPABO Ha OIIMOKY MPH PEeLIeHUH (pU3NYECKUX 3a7a4 WIM B YTBEPXKICHUIX
Ha Hay4YHbIE TEMBI U TAKOE XK€ IPaBO JAPYroro.

HNPEIMETHBIE PE3YJIBTATbBI
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K konmy oOydyenus B 7 KJjacce NpeAMETHBIC pPe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIIUXCS YMEHUH:

UCIOJIb30BATh MOHATUS: (PU3MUYECKHE U XMMUYECKUE SBIICHHS, HAOIIOJCHNUE, SKCIICPUMEHT,
MO/Ie]b, TUIIOTE3a, EANHUIIBI (PU3UYECKUX BEITMUUH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHHS
BemiecTBa (TBEPAOE, JKUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKCHHE (paBHOMEPHOE,
HEpaBHOMEpHOE, MPSIMOJIMHEHHOE), TPACKTOpHUs, PaBHOJCHCTBYIOLIAasl CWia, JIedopManus
(ympyrasi, maacTu4eckas), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

paznuuath sBieHUs (AudQy3usa, TEIIOBOE [BWKEHHWE YaCTUIl BEIIECTBA, PAaBHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE JIBIKEHHE, HWHEpLUs, B3aUMOJEHCTBUE TEJ, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOM OCBIO BpalleHHs, Nepenada JaBieHHs] TBEPABIMU TeJaMH,
KUAKOCTAMH M Ta3amH, arMmocepHoe [aBjieHHe, IUIaBaHWE TeJl, MpPEeBpaIleHUs
MEXaHUYECKON SHEpruu) MO OMHCAHUI0 UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UUECKUX SBJICHUN B OKpYXKaloOIIleM MHpE, B TOM
yuciie GU3NYECKUE SIBJICHUS B IPUPOJIE: IPUMEPHI ABMKEHUS C PAa3IUYHBIMU CKOPOCTAMU B
JKUBOW M HEXHWBOW MpHUPOJE, NEHUCTBHE CHJIBI TPEHUS B TPUPOJEC W TEXHUKE, BIUSHUC
aTMOoC(epHOro JaBieHUs Ha )KUBOI OpraHu3M, IJjiaBaHUe pbIO, pplyaru B TeJe YelloBeKa, U
9TOM IEPEBOJUTH MPAKTUUYECKYIO 337auy B y4eOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOWCTBA
(mpu3HaKyM) pU3NUECKUX SIBICHMUIA;

OTHCHIBaTh M3y4YEHHbIE CBOICTBA Tel M (DU3MUECKUE SIBICHUS, HCIONB3YS (U3NYECKUE
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMSs, ITyTh, CKOPOCTb, CPEAHSSI CKOPOCTbD,
CWJIa YIPYrocTH, CHUJla TSKECTH, BeC Teja, CWiIa TpeHus, naBjieHue (TBEPIOro Teia,
KUJKOCTH, Ta3a), BRITAJKUBAIOLIAs CHJIa, MEXaHUYecKas paboTa, MOUIHOCTh, IJIEYO CHIIBI,
MOMEHT CHJIbI, KOA()(UIHMEHT TMOJIe3HOr0 JEHCTBUS MEXaHHW3MOB, KHHETHYeCKas H
MOTEHIMATbHAS JHEPrus), MpH ONHCAHUM NPABUIBHO TPAKTOBATh (U3UYECKUN CMBICIH
WCIOJIb3YeMbIX BEIMYMH, MX OOO3HAUYEHHS W €AMHULBI (PU3NYECKHX BEIMYMH, HAXOAUTHb
(bopMyIibl, CBSA3BIBAIOUINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTMMH BEIMYMHAMU, CTPOUTD
rpaduKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepU30BaTh CBOWMCTBA Tell, (U3WYECKUE SIBICHUS W MPOIECCHI, HCIOJIb3Ys IpaBHiia
CIIOKEeHUsS cuil (BIOJIb OJHOW TpsMOi), 3akoH ['yka, 3akoH Ilackamns, 3akoH Apxumena,
MpaBUJIO paBHOBecUsl pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHUKU, 3aKOH COXPAHEHUS
MEXaHUYECKOI SHEPTHH, IIPU ITOM JaBaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alHCHIBATH
€ro MaTeMaTUYECKOE BBIPAKECHHUE;

OOBSACHATh (PU3NYECKHE SBICHUS, MPOLECChl U CBOMCTBA T€J, B TOM YHCJIE U B KOHTEKCTE
CUTYyallull MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BbBISABIATh NPUYUHHO-CIIEICTBEHHBIC
CBSI3H, CTPOHUTH OOBSICHEHHE M3 |—2 JOrMYecKHx IIaroB ¢ Omopoil Ha 1-2 M3yueHHBIX
CBOMCTBa (PU3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacy€THbIC 3a7a4u B 1—2 NeHCTBUSA, UCTONB3Ys 3aKOHBI M (DOPMYIIbI, CBSA3BIBAIOIINE
(u3nuecKkre BEIUMYUHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4Ml 3alHChIBATh KPATKOE YCIOBHE,
MOJACTaBIATh (PU3UYECKHE BETUYMHBI B (OPMYITbl W TMPOBOJUTH PACUEThl, HAXOIHTH
CIpaBOYHBbIC JaHHBIC, HEOOXOIMMBIC IS PpEHICHHUs 3a/Jay, OIEHHWBATH PEATHCTUYHOCTH
MOJIy4eHHOH (PU3NUeCcKOl BEIUYHHBI,

pacmo3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PENIUTh MPU MOMOIIU (PU3MUYECKUX METOJOB, B
OTIMCAaHWUU MCCIIEI0OBAHUS BBIJIENIATH POBEPSIEMOE MPEANONI0KEHHE (TUTIOTE3Y), Pa3nuyaTh U
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WHTEPIPETUPOBATh TOTYYCHHBIH pe3y/bTaT, HAXOJWUTh OIIMOKUM B XOJE OTbITa, JeJaTh
BBIBOJIBI 10 €r0 PE3yJIbTaTaM;

MIPOBOJUTH OTBITHI TIO0 HAOMIOACHUIO (PU3UYECKHX SIBICHUN WM (PU3UIECKHX CBOWMCTB TEIl:
(hopMyIUpoBaTh MPOBEPSEMBIC MPEANOIOKEHUS, COOUPATh YCTAHOBKY W3 MPEIJI0KEHHOTO
000pyIOBaHUs, 3aMUCBIBATH X0/ OIBITa U (POPMYIUPOBATH BBHIBOJIBI;

BBITIOJIHATh TIPSAMBIC W3MEPEHUS PACCTOSIHWS, BPEMEHH, MacChl Tena, 00bEMa, CHIIBI |
TEMIIEPATYphl C HCIIOJIB30BAHUEM aHAJIOTOBBIX W IM(POBBIX TPHOOPOB, 3aMHUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MPOBOJUTHh HCCIIEAOBAHNE 3aBHCHMOCTH OJHOW (DPM3MUECKOW BEIUYHHBI OT JPYroil c
WCIIOJIb30BAHUEM TMPAMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH PABHOMEPHO JBWXKYIIETOCS Tea
OT BPEMEHH JIBIDKCHHS Tella, CUJIbl TPEHUSI CKOJIBKEHHS OT Beca Teja, KauyecTBa 00paboTKu
MOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHJIBI TPEHUSA OT IUIOLIAJAM CONMPUKOCHOBEHHS TEIl,
CWJIBI YIIPYTOCTH OT Y/UTMHEHHS MPY>KUHBI, BHITAJIKUBAIOMICH CUIIBI OT 00bEMA MOTPYKEHHON
YaCcTH TeJla U OT MNIOTHOCTH JKHIKOCTH, €€ HE3aBUCUMOCTH OT TIJIOTHOCTH Te€Jia, OT TJIyOWHBI,
Ha KOTOPYKO TOTPYKEHO TEJIO, YCJIOBUM IIJIaBaHUS TEJ, YCIOBUW PAaBHOBECHS pblUara u
0JIOKOB), y4acTBOBaTh B TUTAHHUPOBAHUM YYEOHOTO HMCCIIEIOBAaHMS, COOMpaTh YCTAHOBKY M
BBITIOJTHATE HM3MEPEHUs, CJIeAysd TMPeIOKCHHOMY IUIaHy, (UKCUPOBATh PE3YJIbTaThl
MOJTYyYCHHON 3aBUCHUMOCTH (DU3UYECKUX BEJIMYUH B BHUJAE MPEIIOKEHHBIX TaOMUIl U
rpaduKOB, JIEIaTh BBIBOJIBI TIO PE3YJIbTaTaM HCCIICIOBAHMS;

MIPOBOJIUTHh KOCBEHHBIE U3MEPEHUs (PM3UUECKUX BEIUYHH (TUIOTHOCTH BEIIECTBA KUIKOCTH U
TBEPAOTO Te€Na, CHJIA TPEHUS CKOJILKEHHWA, ABJICHUE BO3/yXa, BBITAJKUBAIOIIAs CHIIA,
NecTByIoNas Ha MOTPYKEHHOE B KHUJIKOCTh TelO0, KO3(PPUIMEHT MONEe3HOTo ACHCTBUS
MIPOCTBIX MEXaHU3MOB), CIEIys MPEII0KEHHON MHCTPYKLUUU: MPU BBINOJIHEHUU U3MEPEHUI
coOuparh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIISTH 3HAUEHUE UCKOMOW BEJIMYMHBI,
coOJI01aTh MpaBUJIa TEXHUKU O€30TIaCHOCTH MpU paboTe ¢ 1abopaTopHBIM 000PYI0BAHHEM;
yKa3bIBaTh MPUHLMUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINUecs COCyAbl, OapOMETp, pbluar, MOABIKHBIM M HEIOJBHKHBIH
0JI0K, HAKJIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPHUHILIMUIBI ACHCTBUS MU3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMHCTB C
Omopoi Ha HMX onucaHus (B TOM 4YHCIE: MOJUIMITHHUKH, YCTPOMCTBO BOJOIPOBOJA,
TUIPABIMYECKUN MPEcc, MAaHOMETP, BHICOTOMEDP, MOPIIHEBOW HACOC, apEOMETP), UCIOJIb3Ys
3HaHMUS O CBOMCTBax (U3MYECKUX SBJICHUM M HE0OXOIuMble (PU3UUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTH TPUMEPHI (HAXOAUTh UHPOPMALIHUIO O IPUMEpaX) MPAKTUYECKOTO HCTIOIb30BaHUS
(¢bu3nuecKux 3HAHWM B TMOBCEAHEBHOW JKMU3HM Juid oOecredeHHus Oe30MacHOCTH TpU
oOpailleHUd ¢ TpuboOpaMH M TEXHUYECKUMHU YCTPOWCTBAMHM, COXPAaHEHHUS 3J0POBbI U
coOI0ICHNS HOPM SKOJIOTMYECKOTO TIOBEICHUS B OKpYXKAIOIIeH cpeje;

OCYILIECTBISITH OTOOP MCTOUYHUKOB MHpopMaluu B MIHTepHETE B COOTBETCTBHUH C 33JJaHHBIM
MOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M MYTEM CPaBHEHUS pPa3IUYHBIX
VCTOYHUKOB BBIJIENSATh UHPOPMAIUIO, KOTOpAsi SIBISETCS MPOTHBOPEUYUBON U MOKET OBIThH
HEJI0CTOBEPHO;

WCIOJIb30BaTh TPHU BBINOJHEHUH YUYEOHBIX 3aJaHUi HAyYHO-TMIOMYJSIPHYIO JUTEpaTypy
(U3MUYECKOTO COJEpIKaHUS, CIPABOUYHBIE MaTepHallbl, pecypchl ceTu HHTepHeT, BialeTh
npuéMaM KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHuss MHPOPMAIIMN U3 OJHON 3HAKOBOU
CUCTEMBI B APYTYIO;
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CO3/1aBaTh COOCTBEHHBIC KpAaTKUE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
HCTOYHUKOB HMH(POpMALUU (U3UUECKOTO COJACP)KAHUS, B TOM 4YHCIE IyOIMYHO JenaTh
KpaTkue COOOIICHHs O pe3yJabTaTax MPOEKTOB WM YYEOHBIX HCCIEJOBAHUN, MPU ITOM
IPaMOTHO HCIIOJIb30BaTh W3YyYCHHBIN MOHATUHHBIN anmmapaT Kypca (DM3HMKH, COMPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALIUEM;

MIPH BBHIMIOJTHEHUH Y4EOHBIX MPOCKTOB U MCCIIECIOBAHUN PACTIPEACTIATh O0SI3aHHOCTH B TPYIIIIE
B COOTBETCTBHH C IOCTABJICHHBIMH 33/1a4aMH, CJICAUTH 32 BBINOJHEHHEM IUJIaHA JIEHCTBUH,
aJIeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAaX B JEATEIBHOCTh TPYIIBI, BBICTPANBAThH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, YIUTHIBAsI MHEHUE OKPY>KAIOIIHX.

K konmy oOydyenus B 8 Kjacce mpeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHHI:

WCIIONb30BaTh TMOHATHSA: Macca M pa3Mepbl MOJIEKYN, TEIJIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperatHbpleé COCTOSIHHSI BEIECTBA, KPUCTAUIMYECKHE W aMOpdHBIE Tea,
HACBHIIIEHHBIM W HEHACHIIICHHBIM Tap, BIAKHOCTh BO3MyXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPTHUsl, TETJIOBOW JBUTATENb, SJIEMEHTAPHBINA AJIEKTPUUECKUM 3apsijl, DJIEKTPUUECKOE TOJIE,
MIPOBOJTHUKY U AUDIIEKTPUKH, TIOCTOSTHHBIN 2JIEKTPUUECKUNA TOK, MArHUTHOE TIOJIE;

pasnuuaTh SBJICHUS (TEIJIOBOE pACIIMPEHHE U CKaThe, Temionepeaaya, TerIoBOe
paBHOBeCHE, CMayWBaHHE, KANMWUISPHBIC SBICHUS, UCMApeHUE, KOHJEHCAIUS, TUIaBJICHHE,
Kpuctajum3anusi  (OTBEepJieBaHME), KHUIIEHWE, Terulonepenavya  (TETUIONPOBOIHOCTD,
KOHBEKIIHMS, W3JIYYCHHE), OJCKTPU3alMs TeJ, B3aUMOJCHCTBUE 3apsA/OB, JACUCTBUS
ANIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBHE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJISl Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMArHUTHAs MHAYKIHS) 1O OMHUCAaHUIO0 UX
XapaKTEepHBIX CBOWCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE (u3nueckoe
SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE W3YUYECHHBIX (PU3NUECKUX SBICHUN B OKPYKAIOIIEM MHpE, B TOM
yycie (QU3NYecKUe SBJIECHUS B MPUPOJAC: MOBEPXHOCTHOE HATSDKEHHWE M KallWJUIIpHBIE
SIBJICHUS B IPUPOJIE, KPUCTAIIBI B Ipupojie, uzinydenue CoiiHla, 3aMep3aHue BOIOEMOB,
MoOpckue Opu3bl, 00pa3oBaHHWE POCHI, TyMaHa, WHEs, CHEra, JSJICKTPUYECKUE SIBICHUS B
aTMocdepe, 3JIEKTPUUYECTBO KHUBBIX OPraHW3MOB, MAarHUTHOE T0Jie 3eMJIH, Ipeiid MoJocoB,
POJIb MarHUTHOTO TOJISL JJIsl KU3HU Ha 3emiie, MOJIIPHOE CHUSIHHUE, MPH 3TOM IEPEeBOIUTH
MPAKTUYECKYI0 3a/7ady B Yy4eOHYIO, BBLACTATh CYLIECTBEHHbIE CBONCTBA (TIPU3HAKH)
(bu3nyecKuX SABJICHUN;

OTHCHIBATh HM3y4YCHHBIC CBOMCTBA Tel M (DU3MUECKUE SIBICHUS, HCIONB3YS (U3UYECKUE
BENTUYMHBI  (TeMIiepaTypa, BHYTPEHHS OSHEprus, KOJMYECTBO TEIUIOTHI, y/elbHas
TEIUIOEMKOCTh ~ BEIECTBA,  yAeNbHAas  TEIUIOTAa  IUIaBIEHHWs,  ylAelbHas  TemioTa
napooOpazoBaHus, YyAeNbHAs TEIUIOTa CropaHusi TOIUIMBA, KOIPQPHUIIMEHT MOJIE3HOTO
NEMCTBHS TEIUIOBOM MAlIWHbBI, OTHOCUTENbHAS BIXXHOCTb BO3AYXa, JCKTPUUECKUN 3apsi,
cuia TOKa, OJIIEKTPUUECKOE HaNpsDKEHHE, COMNPOTHUBICHHE TMPOBOJAHHUKA, YAEIbHOE
COTPOTHBIIEHUE BEIECTBA, PabOTa M MOIIHOCTH JIIEKTPUYECKOr0 TOKa), MPH OMHCAHUU
MPaBWJIBHO TPAKTOBaTh (U3NYECKHII CMBICT HUCHOIB3YEMbIX BENUYHH, OOO3HAYCHHS U
€AMHULIBI (U3NYECKUX BETUYHMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIONINE JAHHYIO (U3UUYECKYIO
BEUYMHY C JPYTUMU BEIHYMHAMH, CTPOUTh TpadUKd U3YUYEHHBIX 3aBUCUMOCTEH
(bu3MYECKUX BENUYHH;

XapaKTepu30BaTh CBOWMCTBA Tel, (PM3MUECKUE SBICHHS M IMPOIIECCHI, UCIOJB3YSI OCHOBHBIC
MOJIOKEHUSI ~ MOJIEKYISIPHO-KMHETUYECKOW  TEOPUM  CTPOCHMSI  BEIIECTBA, MPUHIIMUI
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CYNEpHO3ULMH NOJEH (Ha KadyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH Oma
JUId ydacTKa 1enu, 3akoH Jlxoyns—JIeHna, 3aKkoH coXpaHEHMsI SHEPruM, IIPU 3TOM JaBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BHIPAKCHHE;
OOBSICHATH (PU3MYECKHE MPOLIECCH U CBOWMCTBA TEJN, B TOM YHCIE U B KOHTEKCTE CHUTyallui
MIPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISABJIATh IPUUMHHOCIIECTBEHHbIE CBA3H, CTPOUTH
oOBsicHeHne U3 1—2 JTOTMYECKHX IIaroB C OMOPOi Ha 1—2 M3ydeHHBIX CBOHWCTBA (PU3NIECKUX
SBIICHUH, (PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a4a4d B 2—3 IEHCTBUS, UCIIOJIb3YS 3aKOHBI U (JOPMYIIbI, CBSI3bIBAIOLINE
¢bu3nueckre BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4y 3alIUCHIBATh KPAaTKOE yCIOBHE,
BBISBJIATh HEOCTATOK JAHHBIX IS PEIICHUs 3a/auyd, BBIOMpPATh 3aKOHBI W (OPMYIIBI,
HeoOXoIuMbIe 175 €€ pellleHus, POBOJAUTh PAacYEThl U CPaBHUBATH IOJyYEHHOE 3HAUECHUE
(u3nuecKoil BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIM (PU3NYECKHMX METOJOB,
WCIIOJIb3YSl ONKCAaHUE HUCCIEOBAaHUs, BBIJACIATH MPOBEPSIEMOE MPEINOJIOKEHUE, OLICHUBATD
MPaBUJIBHOCTH MOPSIKa MPOBEACHUS UCCIIEIOBaHUS, J€1aTh BBIBOIBL;

MIPOBOJUTH OMBITHI 1O HAOTIOACHUIO (PU3UYECKUX SBJIEHUN WM (PU3HUECKHUX CBOMCTB Tel
(KamwIsipHBIE SIBJICHHUS, 3aBUCUMOCTH JABJIEHUS BO3/AyXa OT €ro o0ObémMa, TemIieparyphl,
CKOPOCTH Tpollecca OCThIBAHMSI M HArpeBaHUs NpHU H3TYyYEeHHUH OT LBETa H3JIydarolei
(mornommaroniei) TOBEPXHOCTH, CKOPOCTh UCHAapeHUsi BOAbI OT TEeMIEPaTyphl XKUAKOCTU U
ionaan €€ MOBEPXHOCTH, SJIEKTPU3ALMs Tell U B3aMMOJCHCTBHE JIEKTPUUECKUX 3apsiiOoB,
B3aUMO/ICHCTBUE TOCTOSIHHBIX MAarHUTOB, BU3yallM3allis MAarHUTHBIX TOJE€H MOCTOSHHBIX
MarHuToB, AEHCTBUS MarHUTHOIO TOJISI HA IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA  9JIEKTPOJBUraTeNis IOCTOSHHOIO TOKa): (OPMYJIHMPOBATH  IPOBEPSIEMBIE
MPEINOJI0KEHNs, COOMPaTh YCTAHOBKY M3 IPEII0KEHHOTO 000pyIOBaHUs, OMHMCHIBATh XOJ
OMbITAa U OPMYJIUPOBATH BHIBOJIBI,

BBITOJIHATE NPSIMBIE U3MEPEHUsS] TEMIIEpPaTypbl, OTHOCUTEIbHON BIAKHOCTH BO3/YyXa, CHIIBI
TOKa, HalpsHKEHHUsS C HCIOJb30BAHUEM AHAJIOTOBBIX NMPUOOPOB M JATYUKOB (U3NYECKUX
BEJIMYUH, CpaBHMBAThb pE3ylbTaThl H3MEPEHHH C y4€TOM 3aJaHHOM aOCOJIIOTHOM
MOTPELIHOCTH;

IIPOBOJIUTh MCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (U3MYECKOM BEIMYUHBI OT JAPYrod c
UCIOJb30BAHUEM HPAMBIX HW3MEPEHUH (3aBUCHUMOCTb COIPOTHUBICHMS MPOBOJAHUKA OT €ro
JUIMHBI, IUIOLIAJM IMOMEPEYHOI0 CEYEHHUs M YAEIbHOIO CONpPOTHBIEHHS BEIIECTBA
IIPOBOJIHUKA, CHUJIBl TOKA, MAYLIEr0 4Yepe3 MPOBOJHUK, OT HANpsDKEHUS Ha IPOBOJHUKE,
UCCIIEIOBAaHUE TIOCJIEJOBATEIIBHOIO M MAapajuIebHOTO  COEAMHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh HCCIEOBaHUE, COOMpaThb YCTAHOBKY M BBINOJIHATH H3MEPEHUs, Cleays
IPEUIOKEHHOMY IUIaHy, (PUKCHPOBATh pe3yibTaThl IOJYYEHHOH 3aBUCUMOCTH B BHJE
Ta0aMLl U TpadUKoB, A€1aTh BBIBOBI 110 Pe3yabTaTaM HCCIIEeIOBaHNUS;

IIPOBOJIUTh KOCBEHHBIE HU3MEpEeHUs (U3NUECKUX BeIMUYUH (yIesbHAs TeMI0EMKOCTb
BEIIECTBA, CONPOTUBJICHHE IMPOBOJAHMKA, pabOTa M MOIIHOCTb 3JIEKTPUUYECKOTO TOKA):
IUIAHUPOBaTh ~ W3MEPEHHus, CcoOMpaTh  OSKCHEPUMEHTANbHYIO  YCTAHOBKY,  CIEIys
MIPEI0KEHHOW HHCTPYKLMH, U BBIYUCIIATD 3HAUYCHUE BEJTUUYHHBI;

coOuro1aTh MpaBuiia TEXHUKN O€30MIaCHOCTH MPpU paboTe ¢ 1abopaTopHBIM 000pYIOBAHUEM;
XapaKkTepu30BaTh MPUHLHUIIBI ICHCTBUS W3YUEHHBIX NMPHOOPOB U TEXHUUYECKUX YCTPOMCTB ¢
OMOpOi Ha MX OMMCaHUs (B TOM YHCIE: CHUCTEMa OTOIUICHHUs JOMOB, TMHIPOMETp, HapoBas
TypOuHa, ammepMerp, BOJIBTMETD, CUETUHK JNEKTPUYECKON SHEpruy,
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AJIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HArpeBaTelbHBIE  DICKTPONPHUOOpPHI  (IpUMEpHI),
AIIEKTPUYECKHE MPEIOXPAHUTENHN, HIEKTPOMArHUT, JJIEKTPOJABUraTeNb MOCTOSHHOTO TOKa),
UCTOJNB3ysl 3HAHUS O CBOWCTBAX (DU3MYECKUX SBICHHH W HEOOXOOUMbIE (PH3HUECKHUE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHMUECKUE YCTPONUCTBA U U3MEPHUTEIBbHBIE IPUOOPHI 10 CXeMaM U
CXEMATUYHBIM PHUCYHKaM (SKHUIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETpP, THTPOMETP,
JIBUTATENIb  BHYTPEHHETO CrOPAaHMSA, JJIEKTPOCKOIN, PpEOCTaT), COCTaBIATH  CXEMBI
AIIEKTPUYECKUX IEMeH ¢ MOCIe0OBAaTeNbHBIM M MapaJUIeIbHBIM COCTUHEHUEM JJIEMEHTOB,
pasznuyast ycIoBHBIE 0003HAUYEHUS 3JIEMEHTOB MIEKTPUUYECKHX IIETICH;

MPHUBOANUTH PUMEPHI (HAXOAUTh HHPOPMAIHIO O IPUMEPax) MPAKTUIECKOTO UCTIOIb30BaHMS
¢u3nYecKknx 3HAHWH B TOBCEJHEBHOW KH3HH il oOecrieyeHus: Oe30MacHOCTH TIpH
oOpamieHnn ¢ TpuOOpaMH W TEXHWYECKHMMH YCTPONCTBAMH, COXPAaHEHHUS 3I0POBBS H
cOOII0ICHNS HOPM 9KOJIOTMYECKOTO TIOBE/IEHUS B OKPY’KaloLlEel Cpe/ie;

OCYIIECTBIISITh MOUCK WH(popMaImu (U3NYecKoro cojaepkaHusi B MHTepHEeTe, Ha OCHOBE
UMEIOIINXCA 3HAHWA H IyTEM CPaBHEHUS JIOTIOJHHUTEIBHBIX WMCTOYHUKOB BBIACTIATH
WHPOPMAIIHIO, KOTOPAS SBISIETCS] IPOTHBOPEYUBON MITH MOXKET OBITH HEJIOCTOBEPHOM;
WCTIONh30BaTh TPH BBINIOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3NYIECKOTO CONEepKaHMS, CIPAaBOYHBIC MaTephallbl, pecypchl ceTh WHTepHeT, BiaueTh
npuéMaM KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOpPMAIMU W3 OJHOM 3HAKOBOMH
CHCTEMBI B IPYTYIO;

co3faBaTb COOCTBEHHBbIE IIMCbMEHHBbIE W KpaTKUE YCTHBIE COOOLIeHus, 0000mas
MHGOpPMALMIO M3 HECKOJBKMX HCTOYHUKOB (DU3UYECKOTO COJEpKAHUSA, B TOM 4YHCIE
NyOJIMYHO MPEICTABIATh PE3yJIbTaThl MPOEKTHOW WIIM MCCIIEJOBATEIbCKON AEATEIBHOCTH,
MPU 3TOM TPAMOTHO WCIOJb30BaTh M3yYCHHBIN TMOHATUWHBIN anmapaTr Kypca (u3ukw,
COIIPOBOKJATh BBICTYIUIEHUE MPE3EeHTALUEH;

IPU BBIIOJHEHUHM Y4YEOHBIX IPOEKTOB U HUCCIEAOBAaHUH (U3NYECKUX IPOILIECCOB
pacrpeniesiaTe 003aHHOCTHU B TPYIIE B COOTBETCTBUHU C MIOCTABJICHHBIMU 3a/1a4aMU, CJICAUTh
3a BBIOJIHEHMEM IUIaHa JCHCTBUH W KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLCHMBATh
COOCTBEHHBI BKJIQJ B  JEATEIbHOCTb TIPYMNIbI, BHICTpaHUBaTh KOMMYHHUKATHBHOE
B3aMMO/IEHCTBHE, IIPOSIBIISAS TOTOBHOCTh pa3peraTb KOHQIUKTHI.

K xonmy oOyuenuss B 9 kjiacce mnpeaMeTHbIe pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHUM:

HCIIOJIB30BATh IIOHATHA: CHUCTEMa OTC‘léTa, MaTCpHrajibHasd TOYKa, TPaCKTOPU,
OTHOCHUTCJIIBHOCTh MCXaHHYCCKOI'O JBMIXKXCHUA, I[e(bOpMaI_II/If{ (ynpyraﬂ, HJIaCTI/I‘ICCKaH),
TPEHUC, HNCHTPOCTPEMUTCIIBHOC YCKOPCHHUE, HCBCCOMOCTb U INEPCIPY3KHU, HCHTP TAKECTH,
a0COJIFOTHO TBépI[OG TCJIO, HCHTP TAKCCTU TBépI[OFO TCJIa, PABHOBCCHUC, MCXAHHUYCCKHC
KoneOaHusa u BOJIHBI, 3BYK, PIH(bpaSBYK " YIbTPA3BYK, 3JICKTPOMAIHUTHBIC BOJIHBI, HIKaJIa
QJICKTPOMAIrHUTHBIX BOJIH, CBCT, 6JII/ISOPYKOCTL " JAJIbHO30PKOCTB, CIICKTPBI UCITYCKAHUA U
TIOIJIOIICHU A, anb(ba, oeTa- u raMMa-u3IydCHUs, U30TOIIbI, AACpHAsA SHCPIrCTHUKA,

pas3jiniatb  SABJICHHUA (paBHOMepﬁoe U HCPABHOMCPHOC HpHMOHHHeﬁHOG JABHXXCHHC,
PaBHOYCKOPECHHOC HpﬂMOJ’IHHCfIHOC JABHKCHUC, CBO60,[[HOC nmaacHue TEJI, PaBHOMCPHOC
ABUIKCHUC IO OKPYKXHOCTH, B3aHMMOJCHCTBHE TCJI, PEAKTUBHOC JABUKXCHUC, KoJieOaTenbHOS
JABHIKCHUC (33.TYX3.IOIJ_II/Ie U BBIHYKJICHHBIC KOJ'Ie6aHI/I$I), pE30HaHC, BOJIHOBOC JBUKCHHC,
OTPAKCHUC 3BYKa, HpﬂMOJ’IHHCﬁHOC pacinpoCTpaHCHUEC, OTPAKCHUEC U IMPCIOMIICHUC CBCTA,
MOJIHOC BHYTPCHHEC OTPAKCHHUEC CBCTA, PA3JIOKCHUC 0eoro ceera B CIICKTp M CJIOXKCHUC
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CHEKTPaJIbHBIX LIBETOB, JUCIEPCUsl CBETA, €CTECTBEHHAS! PAAHMOAKTUBHOCTh, BOSHUKHOBEHUE
JUHENYATOr0 CHEKTpa M3IY4YCHHs) MO ONHCAHUI0 UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TAaHHOE (PU3NIECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE W3YYEHHBIX (DM3MUECKUX SIBICHHIA B OKPYKAIOMEM MHUpPE (B TOM
guciie (pu3uvecKue SABJICHUS B TIPUPO/IC: IPHIUBLI M OTJIUBEI, ABMKeHUE 1iaHeT CoTHeIHOH
CHUCTEMBI, PEaKTUBHOE ABW)KCHUE >KMBBIX OPraHMW3MOB, BOCHPHUITHE 3BYKOB >KHBOTHBIMU,
3eMJICTPSCEHHE, CEHCMUYECKUE BOJIHBI, I[yHaMH, 5XO, IIBETa TEJ, ONTUYECKUE SIBIICHUS B
pUpoie, OMOJOTHYECKOE ICHCTBHE BUAMMOTO, YIbTPa(UOIETOBOTO M PEHTTCHOBCKOTO
W3ITy4YeHUH, C€CTECTBCHHBIM paJMOAKTUBHBIN (OH, KOCMHUYECKHE JIy4H, PaJHOaKTHBHOC
M3JIy4eHHE TPHUPOIAHBIX MHUHEPAIOB, JEHCTBHE PATMOAKTUBHBIX HM3IYyYEHUW HA OPraHU3M
YeJIOBEeKa), MPU HSTOM TEPEBOJUTH MPAKTUUYECKYIO 3aJadyy B YUeOHYIO, BBIIETSATh
CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKHUX SBJICHUII;

OTIUCHIBATh M3YYCHHBIE CBOWCTBA TeNl U (U3UYECKHE SBICHUS, HCIOJB3yd (PU3UUECKHE
BEJIMYUHBI (CpeMHsiE W MTHOBEHHAsi CKOPOCTh Tella TMPU HEPABHOMEPHOM JBUIKEHUHU,
YCKOpEHHUE, TepPEeMENICHHEe, MyTh, YIJIOBas CKOPOCTh, CHJa TPEHHUs, CHJa YIPYroCTH, CHJIa
TSOKECTH, YCKOPEHHE CBOOOJHOTO TMAaJCHUs, BEC Tejla, WUMIYJIbC Tela, WMITYJIbC CHIIBI,
MexXaHu4ecKkas paboTa W MOIIHOCTh, TOTEHIWAIbHAS OJHEPrus Tejia, MOJHITOTO Hal
MMOBEPXHOCTHIO 3€MJIM, TIOTCHIMAIbHAS YHEPTUS CKATOW MPYKUHBI, KHHETHYECKasi YHEPTHUS,
MOJTHAsT MEXaHWYEeCKasl SHEPTHs, MEPHUOJl U 4acToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEJIOMJICHUS CPEbl), TIPU OMUCAHUU
MPaBUWJILHO TPAKTOBaTh (DM3MYECKUH CMBICI HCHOJB3YEeMbIX BEIWYWH, O0O3HAYEHUS U
eIMHUIBI (PU3MUECKUX BEIWYWH, HAXOIUTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PH3UUYECKYIO
BEIMYMHY C JPYTUMH BEJIWYWHAMH, CTPOUTh TpapuKd H3YyYCHHBIX 3aBUCUMOCTEH
(bM3UYECKUX BEIIMYNH;

XapaKTEepH30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBJICHUS M TMPOIECCH, HMCIOJB3yS 3aKOH
COXpaHEHHWs DHEPrUH, 3aKOH BCEMHPHOTO TATOTEHHWS, TPHUHIIUAI CYMNEPIO3UIIUN CHUJI,
MPUHIIAI OTHOCHUTEIHLHOCTH [amwmiesi, 3akoHbl HpOTOHA, 3aKOH COXpaHEHHS HMITYJIbCa,
3aKOHBI OTPAKEHHS M MPEJIOMIICHHUSI CBETa, 3aKOHBI COXPAHCHHS 3apsA0BOTO M MacCOBOTO
YuCeN MPU SIEPHBIX PEAKIUAX, IPH 3TOM JaBaTh CIOBECHYHO (OPMYIUMPOBKY 3aKOHA WU
3aIMCBHIBATh €r0 MaTEMAaTHYECKOE BEIPAKCHHUE;

O0OBIACHATh (PU3UYECKUE MPOIECCHl U CBOMCTBA TN, B TOM YUCJIE U B KOHTEKCTE CHUTYyallUi
MPAaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATh IMPUUYMHHO-CIICICTBCHHBIC  CBS3H,
CTpOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX IIAroB ¢ OMOpOM Ha 2—3 M3YYEHHBIX CBOWCTBA
(bU3UYECKUX SBICHUH, (PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3aqaud (OMUparolIfecs Ha CHCTeMY M3 2—3 ypaBHEHHUI), HCHOJIb3YA
3aKOHBI M (POPMYIIBI, CBSI3bIBAIOLINE (PU3UYECKUE BEIMYUHBI: HA OCHOBE aHAJIH3a YCJIOBUS
3a/lauM 3aMUChIBaTh KPATKOE YCIOBUE, BBISBIISATH HEIOCTAIONINE UM M30BITOUHBIC JaHHBIE,
BBIOMpATh 3aKOHBI M (HOPMYINBI, HEOOXOIUMBIC MAJsi PEIIeHHs, MPOBOAUTH PACUETHl H
OIICHUBATh PEATMCTUYHOCTH MOTYYEHHOTO 3HAYEHHS (PU3NYECKON BETMYMHBL;

pacmo3HaBaTh MPOOIEMBbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (PUIUYECKHX METOJOB,
WCIIOJIb3Ysl OMKMCAHUE HUCCIEAOBAHUSA, BBIAEIATh MPOBEPAEMOE MPEANOJIOKEHUE, OLICHUBATh
MPaBUIILHOCTh TOPSIIKA MPOBEACHUS HMCCIEIOBAaHUA, JE€NaTh BBIBOJbI, MHTEPIPETUPOBATH
pe3yNnbTaThl HAOIOIEHUH U OTIBITOB;

MPOBOJUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SBICHUN WM (DU3HUECKUX CBOWMCTB TeN
(n3yuyeHune BTOporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUS YHEPTUU, 3aBUCUMOCTH MEepHO/Ia
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Koie0aHul TMPYKMHHOTO MasTHHKAa OT MacCchl Tpy3a H IKECTKOCTU TMPYKHUHBI U
HE3aBUCHUMOCTh OT AaMIUIUTYAbl MalbIX KOJICOaHUH, NPSIMOIMHEHHOE pPaCHpOCTpaHEHUE
CBETa, pa3lio’keHHe OelIoro CBeTa B CIEKTP, M3YYEHHE CBOWCTB M300PaKEHHS B IJIOCKOM
3epKajie U CBOWCTB M300paKEHUs MpEeAMETa B COOMpArONIeH JTMH3e, HAOMIOACHHUE CTUIOIIHBIX
U JUHEWYaThIX CIHEKTPOB M3JIyYEHHs): CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY W3
n30BITOYHOTO Habopa o0OOpYIOBaHWsS, OIMUCHIBATH XOJ OIBITA W €ro pPe3yJbTaThl,
(hopMyIMpOBaTh BHIBOIBI;

MIPOBOJIUTH MPH HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONpeNeNss CpeHee 3HaueHUe
u3MepseMoil BeInYMHbI ((POKYCHOE pacCTOsIHUE coOMparoliel JIMH3b1), 000CHOBBIBATH BHIOOD
croco0a u3MepeHus (M3MEPUTEITHHOTO TPrbopa);

MPOBOJIUTH HCCIIEOBAHNE 3aBUCUMOCTEH (PU3NUECKUX BEITMYMH C MCIIOJIb30BAHUEM TPSMBIX
M3MEpeHUH (3aBUCHUMOCTh TYTH OT BpPEMEHH TIpU PaBHOYCKOPEHHOM JIBW)KCHHUHU 0e3
HavaJIbHON CKOPOCTH, TEpHOJa KoJeOaHHi MaTeMaTHYecKOro MasTHHKAa OT JJIUHBI HUTH,
3aBHCHMOCTH yIJIa OTPAKEHHS CBETa OT yIJIa TMAJeHHWs W yriia TMPeIOMIICHHS OT yria
MajieHus):  TUIAHUPOBAaTh  WCCIIEAOBAaHHWE, CAMOCTOSTENIFHO  CcOOMpaTh  yCTaHOBKY,
(bUKCHPOBATH PE3YIHTATHI MOTYICHHOHN 3aBUCUMOCTH (DH3UYECKUX BETMYMH B BUJIE TaOIHIl U
rpaduKOB, JIENIaTh BHIBOJIBI IO PE3YJIbTATaM HCCIICIOBAHUS;

MPOBOJINTH KOCBEHHBIC M3MEpPEHHS (PU3UYECKUX BEITUUMH (CPEIHSSI CKOPOCTh U YCKOpEHHE
TeJla TPH PABHOYCKOPEHHOM [IBM)KCHWH, YCKOpEHHE CBOOOJHOTO IaIeHHS, XECTKOCTh
MPYXUHBI, KOA(QOULNEHT TPEHUsI CKOJIbKEHUS, MeXaHndyeckasi paboTa U MOIIHOCTh, 4YaCTOTa
W TIepUOJ KoJeOaHWi MaTeMaTHYeCKOTO W TPYKHHHOTO MAasTHHKOB, OITHYECKas CHJa
cobuparome JMH3bI, PaAUOAaKTHUBHBIN (OH): TIUIAHUPOBATH HW3MEPEHHS, COOUpaTh
SKCIEPUMEHTAJIbHYI0O YCTAaHOBKY M BBINOJHATH HW3MEPEHUS, Cleaysd NpeIoKeHHOM
WHCTPYKIMH, BBIYUCIATH 3HAaYCHHE BEJIMUYMHBI U aHAJTU3UPOBATH MOJYYEHHbIE PE3YNIbTaThl C
Y4E€TOM 3aIaHHOM MOTPEIIHOCTHA U3MEPEHHUIA;

coOJr01aTh MpaBUJia TEXHUKU O€30TIaCHOCTH MpU paboTe ¢ 1abopaTopHbIM 000PYI0BAHHEM;
pa3nuyaTh OCHOBHbBIC MPHU3HAKU M3YYEHHBIX (U3MYECKHX MOJIENei: MaTepuaibHas TOYKa,
abCoMIOTHO TBEPJOE TENO, TOUYECUHBIH HCTOYHHMK CBETA, JIyd, TOHKAas JIMH3a, IUIaHETapHas
MOJIeNlb aTOMa, HYKJIOHHAas MOJIeTIb aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPHUHIIMUIBI ACUCTBUS MU3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMHCTB C
OTOpON Ha MX OMHCAaHMs (B TOM YHMCIE: CIUIOMETpP, NATUMKH MOJOXKEHHUS, PACCTOSHUSA U
YCKOpEHUS, pPaKeTa, H5XOJIOT, OYKH, MEepUCKON, QoToamnmapaTr, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), MCMONB3ysl 3HAHUSI O CBOMCTBAX (PU3MUECKHUX
SIBJICHUN ¥ HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

WCIOJIb30BAaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH H3YyYCHHBIX TEXHHMUYECKHUX YCTPOUCTB,
W3MEPUTENbHBIX MNPUOOPOB U TEXHOJOTMYECKUX MPOLIECCOB TMPH pEIIeHUH Y4eOHO-
MPAKTUYECKUX 33724, ONTUYECKUE CXEMBI JUIsl OCTPOEHUS N300paKeHUH B TIIIOCKOM 3epKajie
U cobuparonei JInH3e;

MPUBOJIUTH IPUMEPHI (HAXOAUTHh MHPOPMAIIMIO O TPUMEpaX) MPAKTHUYECKOTO UCIOJIb30BaHUS
¢u3nyeckux 3HAHUH B TOBCEJHEBHOM KHU3HM i oOecrieyeHus: Oe30MacHOCTH IpH
oOpamieHun ¢ mnpuOOpaMM W TEXHUYECKMMH YCTPOICTBaMH, COXPAaHEHHUS 3I0pOBbS U
COOJIIOJICHHS HOPM 3KOJIOT'MYECKOT0 TIOBEJICHHSI B OKpYXarollel cpene;

OCYLIECTBIATh  MOUCK MH(popManuu  (uU3NYeckoro cojaepxkanuss B  MHTepHere,
CaMOCTOSATENIbHO  (DOpMYNIHUPYs TOWUCKOBBIA 3amlpoC, HAXOMUTh IyTH ONpEIeTICHUS
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JOCTOBEPHOCTH  TOJIyYeHHOH HMH(OpMAaluu Ha OCHOBE HMEIOIIMXCA 3HAHUH W
JOTIOJIHUTEIbHBIX UCTOYHUKOB;

WCII0JIb30BAaTh IPU BBINOJHEHUM YYEOHBIX 33JaHUM HAY4YHO-TIONYJSIPHYIO JIMTEPATypy
(U3NYECKOTO COJepKAHUSA, CIPAaBOYHBIE MaTepualibl, pecypchl cetu WHTepHeT, BiaueTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs MHPOPMALMU U3 OJHON 3HAKOBOM
CUCTEMBI B JAPYI'YyIO;

CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE WMH(pOpMAIMH U3
HECKOJIKUX MCTOYHUKOB (PU3MYECKOTO COJACpKaHMs, MyOIMYHO TPEACTABIATh PE3yIbTAThI
IIPOCKTHOM WJIM HCCIEAOBATEIBCKOM NEATEIBbHOCTH, IPH 3TOM TI'PaMOTHO HCIIOJIb30BaTh
W3yYCHHBI TOHATHUHHBIN ammapaT u3y4yaemMoro paszena ¢HU3UKH W CONMPOBOXKIATH
BBICTYIIJICHHE IIPE3E€HTAlMEN ¢ yUETOM 0COOEHHOCTEN ayJUTOPUU CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1. ®usuka u €€ poJib B IO3HAHMHU OKPY/KAKOIIEr0 MUpa
bubmmoreka [{OK
11 o - 2
FISHia * Hayka O TpHpoae https://m.edsoo0.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
VIBHHACCIIE BETHHAMHAL https://m.edso0.ru/7f416194
buo6 OK
1.3 EcTtecTBeHHOHAy4YHBINH METO/1 MO3HAHUS 2 1 httos: /;/Imipclizzzlfuﬁ £416194
Hroro mo pazgeny 6
Pa3znes 2. IlepBoHavanbHble CBeJIeHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TpoCitie BeliccTna https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BELIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHbIe COCTOSIHHS BEILIECTBA 2 Bubmuorexa LIOK
' P B https://m.edso0.ru/7f416194
Uroro no pazneny 5
Pa3znen 3. /IBuskeHue U B3aUMoOaeCTBUE TeJl
3.1 MexaHndeckoe JBUKEHUE 3 bubmorexa [IOK
' A https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 1 2
33 Cuna. Buaget cin https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBjienue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Masnenue. [lepenayua naBieHuss TBEPABIMU 3 bubnnorexa [JOK
' TeJIaMU, YKUAKOCTIMU U Fa3aMu https://m.edso00.ru/7f416194
bubmmoreka [{OK
4.2
Alapaerue KiKoCTH > https://m.edsoo.ru/7f416194
bu6moreka [IOK
4, A
3 T™MOC(hEepHOE TaBIICHUE 6 https://m.edsoo0.ru/7f416194
44 JleficTBHE JKUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 1 3 bubnuoreka [IOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Paszgesa S. PaboTa u MOIIHOCTB. JHEPrus
bu6mmoreka [IOK
>1 Pagota 1 MOHOCTE 3 1 https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTBIE MEXAHUIMEL https://m.edsoo0.ru/7f416194
bubnuoreka [JOK
5.3 M 4 1 1
CRAHIHBCHAN SHOpt https://m.edsoo0.ru/7f416194
Uroro no pazneny 12
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 3 12

25



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

Koan4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenyioBble siBJIEHUA
bu6mmoreka [IOK
11 C i 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
SILTOBHE HpOLeceht https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 28
Pa3znes 2. DiiekTpuyeckue 1 MArHUTHbIE SIBJICHUS
DIIEKTPUYECKHE 3apsibl. 3apsSKEHHbIC TElla bubmuorexa [JOK
2.1 . 7 1
U MX B3aMMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 https: /;/ImerP(Ij(;(T)T)IT?u% f4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
ATHITHBIC ABICHIA https://m.edsoo.ru/7f4181ce
2.4 ONEKTpOMAarHuTHAs UHIYKIUS 4 Bubmmorexa LIOK
' P e https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 3 14.5
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9 KJIACC

Koan4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuuyeckue siBJeHUsI
11 MexaHn4ecKoe JBMKEHHE U CTIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Tl https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pazpen 2. Mexann4deckue K0Je0aHUA U BOJHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMITCCINE KOICOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHIICCITIE BOIMEL JBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DiieKTpOMarHuTHOE MOJie H JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJIe U 6 5 bubnunoreka [JOK
' SIIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3nen 4. CBeToBbI€ IBJICHUSA
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bubmuoreka [JOK

4.1 2
SAKOHBI paclpOCTPAHEHHS CBCTa 0 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIMHSHL it OITHYCCKHE HPHOOPLI 0 3 https://m.edsoo.ru/7f41a4a6
bub OK
4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 2 httos: ;m%ez(;??u% £41a4a6
Hroro no pazgeny 15
Paznen 5. KBanToBbBIE SIBJIEHUSA
bub OK
5.1 Hcnyckanne v NOMIOMEHNne CBETa aTOMOM 4 1 https: /;/Imf::i(;zzlfu% f41a446
bu6mmoreka [IOK
2 1
> (-TpoeHie aTOMHOTO A1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 7 1
FICPHBIC peaKInH https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3znes 6. [loBTOpuTE 1bHO-00001IaK0 M MOLY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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IHOYPOYHOE INTAHUPOBAHMUE

7 KJIACC
N KoJsnyecTBo 4yacoB Jara DJIeKTPOHHBbIE HU(PPOBHIE
) Mp. JlomanHee 3aJjaHne o0pasoBarebHbIE
n/m Becero | K. p. U3y4eHus N
Tema ypoka padoThI pecyp
Uro uzyuaet pusuka.
1 HaOmroneHus v ONbITHL 1 05.09 "§1—2"
du3nYecKue BEIMINHBI U HX
2 n3mepeHue. ToYyHOCTh U 1 05.09
MOrPEITHOCTh U3MEPEHHIA. "8 3-4",
JlaGoparopnas pabota Nel.
3 OmnpenesneHne TICHbI TEICHUS 1 12.09
M3MEpPUTENLHOTO MPHOOpa. "8 5"
4 du3KKa ¥ TEXHUKA 1 1 12.09 "8 6";
CrpoeHue BelecTna. Bu6muorexa [IOK
5 1 19.09 " qQm.
Monexysbt § 787 https://m.edsoo.ru/ff09f72a
Jlaboparopnas pabota No2.
6 W3mepeHune pazMepoB Mallbix 1 1 19.09
Tell. "Bompocsl cTp.25";
ne g bubmuoreka [JOK
7 BpOyHOBCKOE JBUKEHUE. 1 26.09 §9";
PoyH https://m.edsoo.ru/ff09fe0a
8 1 96.09 "§10 ITpoexr bu6mmorexa LIOK
Huddys3us B razax, ' «Auddy3us Bokpyr https://m.edsoo.ru/ff0a013e
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KUAKOCTAX U TBCPAbIX TCJIaX.

Hac»,";

B3anMHoe nputskenue u

9 OTTAJIKUBAHUE MOJICKYIL. 03.10 "§11. 3apmanue ctp.33";
Tpu cocTosiHUA BELECTBA.
Paznuuue B mosiekynsspHOM 812-13. Ipoekt
10 CTPOEHUH T'a30B, )KUAKOCTEU U 03.10 «Y TuBUTENBLHEBIE
TBEPAbIX TEN. CBOMCTBA BOJBI»";
11 MexaHHu4ecKoe IBUKCHUE. 10.10 "814"; Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0378
PapHomepHOe 1 BuGnnorexa [IOK
12| nepasnomeproe nemxerns. 10.10 "815 https://m.edsoo.ru/ff0a05c6
Ckopocts. Equnuribt
13 17.10 e bu6mmoreka [IOK
CKOpOCTH. ' 816" https://m.edsoo.ru/ff0a079c
Pacuer mytn 1 BpeMeHun
bu6mmoreka [JOK
14 JnBYOKeHus. Muepuust. 17.10
Pemenue 3a1au "$17. Yp.4"; https://m.edsoo.ru/ff0a0ae4
Kontponbhas padoTta Ne 1o "§18. IIpoext
15 TeMe «MeXxaHu4YecKoe 2410 «MHep1us B KU3HU bubanoreka LIOK
JBUKEHHE ' yenoseka»,"; https://m.edsoo.ru/ff0a0c10
16 BzaumoaeiicTBue Ted. 24.10 "819"; httpf;iﬂfgssgitﬂf?oiwee
17 Macca tena. EquHUIIBI Macchl. 07.11 "§20. Vrip.6";

I/I3MepeHHe MacCChbI T€JIa Ha
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BECax.

Jlaboparopras padora No3.

18 W3MepeHne Macchl Tea Ha 0711 bubmmnorexa IIOK
DPBIYAXKHBIX Becax. ' "§21": https://m.edsoo.ru/ff0a123c
Jlaboparopnast pabota No4.
19 N3mepenue oObema Tena. 14.11 "3amanue ctp.60";
20 IImoTHOCTE BelecTna. 14.11 "§22 Ymp.7. Ne3-4";
"IIpoext «IlmoTHOCTH
JlabopaTtopHas pabotalNe5. BEIIIECTB HA 3eMJie 1
21 Ompenenenne MmIOTHOCTH 21.11 manerax CoJIHEUHOM
TBEPJAOTO Tena. CHCTEMBI»,";
Pacuet macchel 1 00beMa Tema Bu6miorexa [JOK
22 21.11 ngoqn.
TIO €ro MI0THOCTH. §23"; https://m.edsoo.ru/ff0al1778
" " bubmuoreka [JOK
23 Pemenne 3amgay. 28.11 Yop.8";
P https://m.edsoo.ru/ff0a1502
Kontponbras padorta Ne 2 o
24 TeMe « Macca Tena. 2811 bubmorexa [IOK
[1I0THOCTH BELIECTBA» "3amanue cTp.66"; https://m.edsoo.ru/ff0al8cc
Cua. SIBieHHE TATOTCHUS.
bu6 K
25 Cuiia TshKecTH 05.12 "'824-25"; nomorerca O
: ' https://m.edsoo.ru/ff0al778
26 | Cuna ynpyroctu. 3akoH ['yka. 05.12 "826"; bubmiorexa HOK

https://m.edsoo.ru/ff0ala70
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27

Bec Tena

12.12

"§27",

28

Enunue: cuiibl. CBA3b MEXIY
CIJIOM TSXKECTH M Maccou
Tena.

12.12

"§28 Yrip.10";

bubmmoreka [{OK
https://m.edsoo.ru/ff0alb9c

29

Juunamomertp. Jlaboparopnast

pabota Ne6. I'pamympoBanue

MPYKUHBI 1 U3MEPEHHUE CHIT
JTMHAMOMETPOM.

19.12

"§29-30";

bubmmoreka [{OK
https://m.edsoo.ru/ff0alcc8

30

CrnoxxeHue cuil,
JNEUCTBYIOIIUX IO OJTHOM
MPSIMOM.

19.12

"§31. IIpoext «Cuna B
HalIux pykax»';

31

Cuna tpenus. Tpenue
CKOJIbKeHUs. TpeHue moxos

26.12

"§32-33";

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

Tpenue B mpupoJie U TEXHUKE.
JlaGopaTopHas pabota Ne7.
BrrsicHeHue 3aBUCHMOCTH
CHJIBI TPCHUS CKOJIBKEHHSI OT
TUTOIIA/I COTIPUKACAFOIIUXCS
TEJ U TPUKUMAIOIICH CUJIBI.

26.12

"§34",

33

KonTponsnas pabora Ne3 mo
TeMe «Cuia.
PaBHozelicTByrOIAsA CHID)

15.01

"Vop.13";

bubnuoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JaBnenue. EquHUBI
nasieHus. CrocoOsl

15.01

"8§35-36";

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2376
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YBCIIMUCHUA U YMCHBIIICHUA
JaBJICHHUA

JlaBnenue ra3za. OObsICHCHHE
JIaBJICHUS ra3a Ha OCHOBE

bub6mmoreka [{OK

3| MoxexymspHo-wiHeTHCCKIX 22.01 https://m.edsoo.ru/ff0a25b0
IIPEICTaBICHUN "837":
[Tepenaua naBneHus
36 | JKHJKOCTSMH U razamu. 3aKoH 2901 bub6mmnoreka LIOK
ITackans. ' "§38": https://m.edsoo.ru/ff0a2718
JlaBieHne B )XKUIKOCTH U B
37 | rase. Pacuer naBnenus Ha gHO 2901 bubmuorexa [IOK
U CTEHKH COCYJIa. ' "§39-40": https://m.edsoo.ru/ff0a2826
CooOmaromuecs COCypl. Butmotexa LIOK
38 IH B 29.01 ll§4lll.
AHHO3BL. BOAOTPOBOL. ' https://m.edsoo.ru/ff0a2970
Pemrenue 3amay mo reme
39 «JlaBlIeHre ra3oB, >KUJIKOCTEH 06.02 "Mpoext «TaitHb! bu6mmoreka [JOK
U TBEPABIX TEI» NaBICHUS»"; https://m.edsoo.ru/ff0a3136
KonTpomnsnas pabora Ne4 no
Teme «JlaBieHue TBEpPAOTO
40 tena. CoolLaronuecs 06.02
COCybD» nynp. 1 8";
Bec Bo3nyxa. ATmMocdepHoe Bubmorexa LIOK
41 JIaBIICHHE. 13.02 "842-43";

https://m.edsoo.ru/ff0a2b5a
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N3mepenue armochepHOTro

47 | masnenus. Onbit Toppuyeny. 13.02 bubnmoreka [IOK
BapomeTp-aHepou . ' "§44-45": https://m.edsoo.ru/ff0a2b5a
ATMocdepHoe naBiieHHE Ha
43 pa3IMYHbBIX BBICOTAX. 20.02 bubmuoreka [IOK
MaHOMETpEL "846-47"; https://m.edsoo.ru/ff0a2da8
[ToprHeBOM U JKUAKOCTHBIN
a4 Hacoc. ['mapaBauyeckuii 20.02 bubnnorexa [IOK
npecc. ' "§48-49": https://m.edsoo.ru/ff0a2fc4
JleiicTBUE JKUAKOCTH U T'a3a Ha Buborexa [IOK
45 MIOTPYKEHHOE B HUX TEJIO 27.02 "850";
PYyx : ’ https://m.edsoo.ru/ff0a2fc4
46 ApxumMmenoBa cuia 2702 "8§51";
JlaGopaTtopnasi pabota Ne§.
Onpenenenue
BBITAJIKUBAIOIIEH CHIIBI, Eu6 OK
47 JIEUCTBYIOIIEH HA 06.03 Hommoreka 1
https://m.edsoo.ru/ff0a3276
MOTPY’KEHHOE B JKHJIKOCTb
TEJNo. "Vrp.26";
"[IpoexT
«BpITankuBaromnas bubnmoreka [IOK
43 06.03 _
[TnaBanue ted. cHta»"; https://m.edsoo.ru/ff0a33fc

https://m.edsoo.ru/ff0a3514
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Pemenue 3amay mo reme

«ApxumenioBa cuia. Yciosue bu6muorexa [IOK
50 13.03
[UIABAHHS TeD» "§53" https://m.edsoo.ru/ff0a3a96
Jlaboparopuas padora Ne9.
51 BersicHeHME yCinoBuil 1 20.03
IJIaBaHUs TeJla B )KUJIKOCTH. "Vap. 28";
neE A bubnuoreka [JOK
52 BosnyxomnaBanue. 20.03 854",
7 https://m.edsoo.ru/ff0a3654
Pemenue 3amad mo reme
53 | «ApXHMeNoBa CUIa, IUIABAHHE 04.04
TeID» "Vp. 29";
Kontponbras padorta Ne5 mo
Teme «JlaBieHue ra3oB u "[Ipoext HyxxHa 11 bubmorexa [IOK
54 04.04 _
xuakocreit. 3akon Ilackas» 3emue atMochepar,"; https://m.edsoo.ru/ff0a3f82
MexaHnunueckas padboTa.
55 11.04 S bu6mmoreka [JOK
Equnuue! paGoTel. ' 855" https://m.edsoo.ru/ff0a3f82
MoinHocTs. EnuHuiel
56 MOII[HOCTH. 1 11.04 "856":
IIpocTeie MexaHu3Mbl. Phiuar.
S7 PaBHOBecue Ten Ha peIyare. 18.04 "8§57-58":
"§59 Ilpoekt «Pbryarn
58 MowmeHT cunsl. Peryaru B 0.5 18.04 B OBITY M KUBOU Bubmmorexa [IOK

IPUPOJIE, TEXHUKE, OBITY.

npupoze»,";

https://m.edsoo.ru/ff0a478e
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Jlaboparopnast padbota Nel0.

59 BersicHeHue ycinoBuit 25 04 bubmmorexa HOK
DaBHOBECHS pbIYAra. ' "§60"; https://m.edsoo.ru/ff0a48a6
PaBHOBecue Ten ¢
3aKpEIUIEHHOM OChIO
60 Bpaienus. Buabl paBHOBeCH . 0.5 25.04
Biokn. "861";
PaBenctBo pabot npu
61 HACTIOJIb30BAHNN MEXAHU3MOB. 08.05 bubnmorexa IIOK
KITJT MeXaHu3MOB. ' "§62-63"; https://m.edsoo.ru/ff0a4c48
JlabopaTtopnast pabota Nell.
Onpenenenue KIIJ[ mpu Bu6 OK
62 noabeMe Tejla 0 HaKJIOHHOMU 08.05 Hbmoreka I
https://m.edsoo.ru/ff0a4252
IUIOCKOCTH. "864-65";
63 Oneprus. Kunernueckas u 13,05 ) BuGmorexa LIOK
TIOTCHINANIEHAS SHEPTHAL. ' 866-67" https://m.edso00.ru/ff0a4360
[IpeBpaienue ogHOTO BUIA
64 MeXaHN4YEeCKOU OHEPTUU B 1 13.05
JIpYroil. JHeprus pex u BeTpa. "868";
Pemenue 3agay no teme
65 «Pa60Ta, MOIIHOCTB, 20.05
SHEPTHUN. "Vip.33";
66 90.05 "Viip.34"; bu6mmoreka [JOK

Hroropas KOHTPOJIbHasA

https://m.edsoo.ru/ff0a4dee6
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pabota

"S1-34";

bub6mmoreka [{OK
o7 OGobuaromee nosTopetnue L 21.05 "Yup.34"; https://m.edsoo.ru/ff0a4ffe
63 Oo6o0m1aroree MOBTOPEHUE 1 2705 "834-68";
OBIIEE KOJIMYECTBO YACOB 63 12

10 [TPOT'PAMME
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8 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N poBbIE

Ne
w/n Beero K p Hp p I[aTa H3yYCHUSA I[OMamHee 06pa30BaTeJII)HI)Ie
Tema ypoka h h 3aJaHue pecypebl
Beoansiii nHCcTpyKTaX o Th B
1 kabuHete Gu3uku. TeroBoe 1 02.09 bubmorexa LIOK
nerkenne. Temmeparypa. ' g1 https://m.edsoo.ru/ff0a5256
2 BuyTpeHnHss sHeprus 1 02.09 "§ 2. Yop. 1"
5 CriocoObl U3MEHEHUSI BHYTPEHHEH . 06,09 ) " Bu6miorexa [JOK
SHCpTHH TeIa. ' §3.Y1p. 2% htips://m.edsoo.ru/ff0a540e
Bunasl Tenonepenayu.
4 TermmonpoBOJHOCTh 1 09.09 "§4. Yop. 3";
" bu6mmoreka [IOK
5 Kongexkiusi. 1 16.09 §5. Ymp. 4";
https://m.edsoo.ru/ff0a5800
5 1 16.09 "§6 nom. bu6mmoreka [JOK
Hsnyserue. ' HTCHUA, https://m.edsoo.ru/ff0a5530
KonunuectBo temnotel. Eaunauib
7 KOJIMYECTBA TEIUIOTHI. Y JeIbHAas 1 23.09 "87-§8. Ymp. bubnmnoreka IIOK
Pacyer konuyecTBa TEMIOTHI,
8 HE0OXO0IUMOTO TSl HATPEBAHUSI 1 93.09
TeJa WU BBIIEISIEMOTO TEJIOM MpHU "§9. Vip. 8"

oxyaxaenuu. I1.p: Uccrnenosanue
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HU3MEHEHHUs CO BpEMEHEM
TEMIIEPATyPhl OCTHIBAIOIIECH BOJIBI.

T.B. mpu pabore ¢
HarpeBareIbHbIMU IpUOOpamMu.
Jlaboparoprast pabota Nel

bubmmoreka [{OK

9 «CpaBHEHHE KOJIMYECTBA TETJIOTHI 30.09 https://m.edso0.ru/ff0a5c60
MIPY CMEITUBAHUH BOJIBI PA3HOM
TEeMIIEpaTypb». "Vop. 8";
T.b. mpu paboTe ¢ HarpeTbIMH
BemectBamu. JlaboparopHas Bu6smoreka [JOK
10 pabota Ne2«M3mepeHue ynenbHOn 30.09 "IToBTOpHTE § https://m.edso0.ru/ff0a6412
TETUTOEMKOCTH TBEPOTO TEJIa. 2-89";
DHeprus TOuBa. Y IeabHas Bu6miorexa IIOK
11 TEII0Ta CrOPaHusl TOIUIMBA. 07.10 "§10. Yop. 9"; https://m.edso0.ru/ff0a65¢c0
3aK0oH COXpaHEHUs SHEPTHUH B
12 MEXaHUYECKHX U TETLIOBBIX 07.10 "§11. Yop. bubanoreka LIOK
nporeccax. ' 10" https://m.edso0.ru/ff0a6976
O6006mmenue o Teme «TernaoBsie "Nel052, BuGmiorexa LIOK
13 14.10
ABJICHISD 1054, https://m.edsoo.ru/ff0a7088
KonTtponsnas padora Nel o teme Bu6miorexa 1IOK
14 «TennoBbIe SABICHUSY. 14.10 "I'maBa 1"; https://m.edsoo.ru/ff0a6a98
ArperaTHble COCTOSTHHSI BEIIIeCTBA.
15 [1naBneHue n KpucTamIU3anus. 21.10 "§12,13™

39



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

VY enbHasg TEIUIOTA IUIABJICHUS.
I'paduk mnaBiaeHus u

bubmuoreka [JOK

16 OTBEPJAEBAHUSA KPUCTATUIMYECKUX 21.10 "§14,15. Vmp. https://m.eds0o.ru/ff0asbb0
TEI. 12"
Hcnapenue n koHaeHcanus.
HacruimmeHnHbIil 1 HeHaChIeHHBII

17 nap. [lornomenue u BeIAEICHUE 11.11 ].S'H6HH0TGK3 LOK

SHEPTUHM NP MCTIAPEHUH U "§16,17. Yup. | https://m.edsoo.ru/ff0a7b5a
KOHJCHCAIIUU. 13"
Kunenne. BrnaxxHoCTh BO31yXa.
CriocoOsl onpeieneHus

BJIA)KHOCTH BO3yXa. Bubnuorexa HOK

18 Jlabopatopras pabora Ne3 11.11 https://m.edsoo.ru/ff0a71d2
«M3mepeHne OTHOCUTENIBHOM
BJIQKHOCTH BO3IyXa» "§18, §19™:

VnenbpHasg TEIIOTa BuGmiorexa LIOK

19 napooOpa30BaHMs ¥ KOHICHCAIIUH. 18.11 "8§20": https://m.edsoo.ru/ff0a72fe
PaboTa raza u mapa npu

20 pacmupenuu. /Ipurarens 18.11 1.31/I6HHOT6K'61 LHOK
BHYTPEHHETO CrOPaHHs "§21, §22" https://m.edsoo.ru/ff0a740c

[TapoBas TypOuHa, 1BUTATENH Bu6miorexa [[OK
21 BHYTPCHHETO CrOpaHHA. 2511 "823"; https://m.edsoo.ru/ff0a786¢

99 O6o6maromuit ypok «M3meHeHnue 95 11 n§24.": bubnuoreka [JOK

arperaTHbIX COCTOSIHUH

https://m.edsoo.ru/ff0a7628
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BelllecTBa.» Pentenue 3aaau

KonTtponsHas padora No2.

23 «I3MeHeHue arperaTHbIX 02.12 "bes
COCTOSIHHMIA BEIIECTBA.» 3a1anus’;
DnexTpusaius Tel.
Onektpuyeckuii 3apsia. JlBa Buga
24 ANEKTPUYECKUX 3aPsI0B. 02.12 "§25. Ymp.
B3aumoieiicTBUE 3apKEHHBIX Tl 18";
ONEKTPOCKOI. DJIEKTPUIECKOE Bu6moreka [JOK
2 12 n ",
> frose. 09 826, 827", https://m.edsoo.ru/ff0a7c7c
JIemMMOCTbh 3JICKTPHIECKOTO
26 3apsa. DIEKTPOH 09.12 "§28":
Crpoenne atoma. CxeMa onbiTa Bu6mmoreka [JOK
21 Pesepdopra 16.12 "§29. Yp20™; | hitps://m.edsoo.ru/ff0ag3f2
OObsACHEHHE DIEKTPUUECKUX "830. BuGnnorexa LIOK
28 i 16.12 "
ABIICHHH. Ymp21"; https://m.edsoo.ru/ff0a86ae
[TpoBOJHUKY, TOTYIPOBOJHUKHU U "831.
29 HENPOBOJIHUKHU JIEKTPUYECTBA 23.12 Yup22";
[TocTOSIHHBIN AJIEKTPUUYECKUI TOK.
30 W CTOYHMKH MOCTOSHHOTO TOKA 23.12 832",
35 "833, bu6mmoreka [JOK
31 JICKTpHUYECKasA LCTb U €€ 13.01 §34'§35'n.

COCTaBHBIC HaCTH. 9JICKTpI/I‘{eCKI/II>'I

https://m.edsoo.ru/ff0a87e4
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TOK B MeTtajuiax. JlencTus
JIEKTPUYECKOTO TOKA

HamnpasneHnune anexTpu4eckoro
toka. Cuna toka. Equnuie! cuia

bubmmorexa [{OK
32 Toka. Ammepmerp. Hsmepenne 13.01 https://m.edsoo.ru/ff0a8a0a
CHJIBI TOKA "836- §38™;
Jlaboparopnas pabota Ned
«COopKa >MEeKTPUUYECKOM 1IeTH U
33 M3MEPEHHUE CUIIBI TOKA B €€ 20.01 "§38. Ymp 25
Pa3IMYHBIX y4aCTKAX» Ne33";
DIIEKTpUYECKOE HAIIPSKEHUE.
34 BoabsT™meTp. M3mepenune 20.01 bubmoreka LOK
HATIPSKEHUA. ' "§39, §40": https://m.edsoo.ru/ff0a8ef6
JlabopaTtopHas pabota Ne5
«M3MepeHune HanpsHKeHus Ha Bu6muoreka LIOK
3 Pa3IITIHBIX yHACTKaX 21.01 https://m.edsoo.ru/ff0a90cc
AIIEKTPHUYCCKON ICTTH "841, 8§42
DJNEKTPUYECKOE COMPOTUBIICHNE
MIPOBOJHUKOB. 3aBUCUMOCTD CHJIbI Bu6miorexa [[OK
36 TOKa OT HanpsbkeHus. 3akoH Oma 27.01 https://m.eds00.ru/ff0a95ad
JUIS y4acTKa LEMH. 843, 844",
Pacuer conmpoTuBieHus
37 MPOBOJIHMKA. Y I€JIbHOE 03.02 "§.45 Yop28 bubuoreka [IOK
COIIPOTHBIICHHE. ' No2": https://m.edsoo.ru/ff0a96b2
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Pemenue 3a1ay Ha IpUMEHEHNE "Vop 29 Ne5
33 3akoHa OMa Jyist y4acTKa Leru. 1 03.02 No6";
Peocrarsl. Jlaboparoprast paboTa
39 No6 «PerynupoBaHue CUIbl TOKA 10.02 "8§47 Vmp 31 bubmmoreka [{OK
peocTaToM» ' No3"; https://m.edsoo.ru/ff0a9838
Jlaboparopnas padota Ne7
«M3MepeHne COnpoTHUBIICHHUS
40 MIPOBOJIHUKA C TIOMOIIBIO 10.02
aMIIEPMETPA M BOJBTMETPA "84T,
ITocnenoBaTensHOE COeTUHEHNE
a1 poBOAHKUKOB. [lapasensHoe 05 17.02 bubmorexa IIOK
COEJIMHEHHE MTPOBOJHUKOB. "848 . §49": https://m.edsoo.ru/ff0a8bd6
4o Pemenue Sa,ﬂ'il‘l o TeMe «Buapl 05 17,02 "Vip 32 Ne4 BuGmiorexa [IOK
COEIMHEHUH POBOTHUKOBY : : Yop33 Nel"; https://m.edsoo.ru/ff0a%e14
Kontponbhas padoTta Ne 3
«NEKTPUUECKUM TOK. "bes bubnmnoreka IIOK
43 24.02 ]
CoeMHEHNE TIPOBOIHUKOB saaHus’"; https://m.edsoo.ru/ff0aa738
" Pa6oTa 1 MomHOCTL 1 24.02 "850, §.51 bubnunoreka [JOK
JJIEKTPUYECKOTO TOKA - Vmp 35 Ne 4"; https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota No§
45 «3mepenne paboThl U MOIITHOCTH 03.03 bubnmnoreka IIOK
TOKa B 3JICKTPHUYECKOH JTaMIie» "§52": https://m.edsoo.ru/ff0aa44a
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KonnuecTBo TEILIOTHI,

46 BBIJICIISIEMOE [TPOBOTHUKOM C 03.03 bubnuoreka [IOK
ToKOM. 3aKoH Jhxoyns-Jlenia "853"; https://m.edsoo.ru/ff0aa04e
Pemenue 3ampau «Pabora u
47 MOII[HOCTH 3JIEKTPHUUECKOTO TOKA. 10.03
3akon Jlxoyns-JIeHnay» "Vp 37 Ne3";
weE . bubnuorexa [JOK
48 Konngencarop. 10.03 §54":
i https://m.edsoo.ru/ff0aaa58
DNeKTpoHarpeBaTeIbHbIC
49 npubopsl. KopoTkoe 3aMbIkaHue. 17.03 bubmuorexa [IOK
[naBKuil IpeOXpaHUTENb "§55 .§ 56" https://m.edsoo.ru/ff0aadle
KontponbHas padota Ne4 o teme BuGmuotexa LIOK
>0 «ONEKTPUYECKHE ABICHHSL 17.08 "c 161-c.162% https://m.edsoo.ru/ff0aaf8a
MaruuTHO€ nosie. MarauTHoe
51 I10JIe IPSIMOTO TOKa. MarHUTHBIE 31.03 "858. bu6mmnoreka LIOK
JUHUN. ' Vp.39"; https://m.edsoo.ru/ff0ab124
MarHuTHOE 10JI€ KaTYIIKH C
52 TOKOM. DJIEKTPOMArHUTBI ¥ UX 31.03 bubmoreka LIOK
IPHMCHEHHE. ' ngEQ" https://m.edso0.ru/ff0ab3e0
Jlaboparopnast pabota Ne9
53 «COopKa dIIeKTpOMaruuTa u 07.04 "Bes bubnuoreka IIOK
UCIIBITAHKE €T0 JEHCTBUS» 3amaHus"; https://m.edsoo.ru/ff0ab660
54 04.04 "S60. §61"; bubnuoreka [JOK

IlocTosiHHBIE MarHUTEL.

https://m.edsoo.ru/ff0abd2c
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https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

MaruautHoe 110J1€ 3eMITH

JlelicTBME€ MarHUTHOTO TOJISI HA
MPOBOJIHUK C TOKOM.

bu6mmoreka [{OK

55 DNEKTPOIBUTATEIH TIOCTOSIHHOTO 14.04 hitps://m.edsoo.ru/ff0abead
TOKa "§62";
Jlaboparopnast padora Nel0
«M3ydeHne 2IeKTpUIeCKOro
56 JIBUTATEJS IOCTOSIHHOTO TOKa (Ha 14.04 "c. 185-
MO/IEITH )» c.186";
KontponbHas padoTa Ne5 "bes Bu6maorexa LIOK
57 «ONEKTPOMAarHUTHBIE SBJICHUSD) 1 21.04 3a1aHus " https://m.eds0o.ru/ff0ac3do
Hcrounuku cBera.

58 [IpsmosmHelHOE 21.04 bubnurorexa [JOK
PAacIpOCTPaHEHHUE CBETA. "863, §64"; https://m.edsoo.ru/ff0acOba
Otpaxxenue cBeta. 3aKOH

59 oTpaxeHus csera. Ilmockoe 28.04 bubnmnoreka IIOK

3epKaIo ' "§65, §66" https://m.edsoo.ru/ff0ac1d2

60 05 98.04 "§67 Yp 47 bubnuoreka [JOK

Hpenomnenue cera, ' ' Nel®; https://m.edsoo.ru/ff0ac74a
JInn3zpl. @OKYCHOE PACCTOSHUE Bu6miorexa [[OK
61 nuH3bl. OnTHYecKas Cuia JINH3EI. 05.05 "868, §69™ https://m.eds00.ru/ff0acsse
62 JlaGopaTopnas padora Nel 1 05.05 "Viip.49";

«ITomyuenne n300pa>keHus Mpu
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https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

IIOMOIIIH JIMH3bI»

I'na3 u 3penue. OnTuyeckue
npubopsl. Pemenne 3agay mo teme

63 1 12.05
«CBETOBBIC SBIICHUS. "870";
O060061maronuit ypok 1no Teme
64 «CBeTOBBIE SBJICHUS 1 12.05 "I'maBa 4";
[ToBTOpenue Temsl «Temnnossie
65 aBlieHus», «3menenne 1 19.05 bubmuoreka [IOK
arperaTHbIX COCTOSHHUI, "nmasa 1"; https://m.edsoo.ru/ff0acb14
"bes BuGmiorexa [IOK
66 HToroas koHTpoJbHas padoTa. 1 19.05 3a1aHus"; https://m.edsoo.ru/ff0accse
[ToBTOpEHME TEMBI
"JneKTpUUYECKHE SBIICHHUS. bub6nmnorexa [IOK
67 1 26.05 ]
DJIeKTPOMAarHUTHBIC SBJICHUS" | https://m.edsoo.ru/ff0acdc6
68 O6o0mmatoiiee MOBTOPCHHE 1 26.05
OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME
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https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Ne Tema ypoka KounyecTBo Jdomamn DJIeKTPOHHBbIE
4yacos ee uudpoBbie
n/ Bee K 1II Nlata 3ajlaHue o0pa3oBaTejibHbIE
I ro p. | u3yuyeH pecypcnl
P P usi
1 MarepuanbHast 1 0209 "81.
Touka. Cucrema Ned4,5";
oTcUeTa.
Mexannueckoe
JIBUKCHHE
2 [Tepememenmue. 1 05.09 | "§2. Ne2"; bubmuoreka [JOK
[Myts. TpaekTopus. https://m.edsoo.ru/ff
Oad474
3 Onpenenenne 1 05.09 "§3.Nel"; bubnmoreka [JOK
KOOPAUHATHI https://m.edsoo.ru/ff
JBHIKYIIETOCS TEa. 0ad19a
4 | Ilepememienue npu 1 09.09 "§4.Ne2";
MPSIMOJIMHENHOM
paBHOMEPHOM
JIBYDKCHU U
5 CkopocTb 1 12.09 | "COopuux bubnuoreka [[OK
MPSIMOJIMHEIHOTO 3aja4 https://m.edsoo.ru/ff
PaBHOMEPHOTO Ne9s, %'94’ 1 0ad8d4
JIBUKCHUS. 05"
6 [IpsiMmonmHEiHOC 1 12.09 | "§5. Ne2";
PaBHOYCKOPEHHOE
JIBYDKEHUE.
MrHoBeHHast
CKOPOCTb.
Yckopenue.
7 CxkopocTb 1 1 16.09 | §6. Ned,5"; bubnuoreka [JOK
IPSIMOJIMHEHHOTO https://m.edsoo.ru/ff
PaBHOYCKOPEHHOTO Oadb18
nskenus. ['papux
CKOPOCTH



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

Pewrenue 3anau Ha
HAaXO0KJICHHUE
CKOPOCTH
MPSMOJIMHENHOTO
PaBHOYCKOPEHHOTO
JBUKEHUS U
IIOCTPOCHHE
rpaduka mpoeKIuu
CKOPOCTH.

19.09

"COopHUK
3a1a4
Nel45,149"

[Iepememenue npu
MPSIMOJIMHENHOM
PaBHOYCKOPEHHOM
JBUKEHUHU

19.09

"§7. Ne2";

bubmmoreka [{OK
https://m.edsoo.ru/ff
0ael76

10

3aKOHOMEPHOCTH,
MpHUCYIIHe
MPSMOJIMHENHOMY
PaBHOYCKOPEHHOMY
IIBIKEHUIO 0€e3
Ha4YaJIbHON
CKOPOCTH.

23.09

88",

11

I'paduxu
3aBHCUMOCTH
KHHEMATHYECKHX
BEJIMYUH OT
BPEMCHHU TIpU
pPaBHOMEPHOM U
PaBHOYCKOPEHHOM
JIBYDKCHUUT

26.09

"COopHUK
3amaq
Nel152,153"

bu6moreka [IOK
https://m.edsoo.ru/ff
Oae612

12

JlaGopaTopHas
pabota Nel
«HUccnenoBanue
PaBHOYCKOPEHHOTO
IBIKEHUSA 0€e3
HavyaJIbHOU
CKOPOCTH»

26.09

"§8. Nel";

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oae72a

13

Perrenue 3agau 1o
Teme «OCHOBBEI
KUHEMATUKW

30.09

"81-88
IOBTOPHTh

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

0ae982

14

KoHnTtponpHas

03.10

"Bes

bu6mmoreka [JOK
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https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982

pabota Nel 3amaHus"; https://m.edsoo.ru/ff
«OCHOBBI Oaeb6c
KHMHEMAaTUKID
15 | OTHOCHTENBHOCTH 03.10 89, bubmrorexa [JOK
JIBIOKEHMS. Ne3,4"; https://m.edsoo.ru/ff
I'eonenTpuueckas u Oaeca2
TeJINOTICHTPUYICCKAs
CUCTEMBI MUpA.
16 WneprmansHbie 07.10 "810";
CHUCTEMBI OTCUETA.
[TepBriit 3aK0H
HrroToHa.
17 Bropoii 3akoH 10.10 "811. bubmuoreka [JOK
HproTOHa Ne3,5"; https://m.edsoo.ru/ff
Oaee28
18 Tpertwnii 3akoH 10.10 §12.Ne2"; bu6moreka [IOK
Herotona https://m.edsoo.ru/ff
0af738
19 Pemtenue 3amay Ha 14.10 CoopHUK bu6moreka [IOK
[IPUMEHEHHE 3aja4 https://m.edsoo.ru/ff
3akoHOB HproToHA. Ne31 8_’3 19" Oafa26
CamocTosTeabHas ’
pabora 1o Teme
«3akonbl HeroToHa»
20 | CBoOonHOE mageHue 17.10 | "§13, Ne3"; bu6mmoreka [JOK
Tell. https://m.edsoo.ru/ff
Oaf8be
21 JIBr>keHUe Tena, 17.10 "814."; bubmuoreka [JOK
OpOIIECHHOTO https://m.edsoo.ru/ff
BEPTHUKAJIBHO BBEPX. Oafb8e
HepecoMocTs.
22 | Pemenwue 3a1a4 no 21.10 | "VYmp 14"; bubnunoreka [JOK
Teme «JIBHKeHHE https://m.edsoo.ru/ff
Tela, OpOIIEHHOTO 0af044
BEPTHUKAIILHO
BBEPX».
23 JlaboparopHas 24.10 | "COopHHUK
pabota Ne2 3a1a4
Ne374,
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https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

«3mepenne Ne382";
YCKOpEHUs
CBOOOIHOTO
MaJICHUS
24 | 3akoH BCEMUPHOTO 24.10 "815. bubmmorexa [IOK
tsrorenust. Cua Ne3,4"; https://m.edsoo.ru/ff
TSOKECTH. 0af5f8
25 Yckopenue 07.11 "816 . bubmmoreka [JOK
CBOOOHOTO Ne3,4"; https://m.edsoo.ru/ff
najieHus Ha 3emiie u 0af33c
JpYrux HeOeCHBIX
tenax K3
26 | IlpsmonuHeitHOE 1 07.11 "817"; bubmorexa [IOK
KPHUBOJIMHEHHOE https://m.edsoo.ru/ff
IBUYKEHUE. . Oafe36
27 | JIBWKeHHE Tena 1Mo 11.11 §18.Ne2";
OKPYXKHOCTH C
ITOCTOSTHHOM 110
MOJIYJTIO CKOPOCTBIO
28 HckyccTBeHHBIE 14.11 819" bu6moreka [IOK
CIIyTHHKH 3EMJIH https://m.edsoo.ru/ff
0b02b4
29 Nmmynbce Tena. 14.11 "§20"; bu6mmoreka [JOK
3aKOH COXpaHEHUs https://m.edsoo.ru/ff
HMITYJIbCa 0b0408
30 Pemenue 3amau o 18.11 COopHUK bu6mmoreka [JOK
TeMe «3aKoH 3aj1a4 https://m.edsoo.ru/ff
COXpaHEeHMs NQHSI 1 HS2 ObO6ec
HMILYJIbCa» '
31 PeakTuBHOE 21.11 §21.Ne4"; bubnuoreka [JOK
IBHXKeHUE. PakeTsl https://m.edsoo.ru/ff
Ob07fa
32 | 3aKoH COXpaHEHUs 21.11 | §22. Ne3"; bubnuoreka [IOK
MEXaHUYECKOM https://m.edsoo.ru/ff
sHepruu. Pemenue 0b096¢c

3a7a4 [0 TEME
«OCHOBEI
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https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c

JTUHAMUKH)Y

33

KontponbHas
pabota Ne2 1o Teme
«OCHOBBI

JAUHaAMUKHN»

25.11

3amanus

c.95-96";

34

Konebarensnoe
IBIDKEHUE.
Konebanus rpysa Ha
MIPYXKHUHE.
CBo0OOIHBIE
KOJIeOaHHs.
Konebarenpuas
cucremMa. MasSTHUK.

28.11.

§23. No2";

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b0a84

35

Benuuunsl,
XapaKTEePU3YIOIIHE
KoJiebaTenbHOe
JIBUKCHUE:
aMILTATY/1a, TICPUOI,
yacToTa, (paza
KoJIeOaHUH.

28.11

§24. Nel 4,
825";

bu6moreka [IOK
https://m.edsoo.ru/ff
0b0dh8

36

JlabopaTopHas
pabota Ne3
«UccaenoBanue
3aBHCHMOCTH
nepuoa u 4aCcTOThI
CBOOOTHBIX
KonebaHui
MasTHUKA OT €ro
JUTAHBID)

02.12

"COopHUK
3a1a4
Ne851,852"

37

I'apmonuueckue
KoJieOaHusI.

05.12

§25."

38

[Ipespamenus
SHEPIUuu Ipu
Kosie0aTeIbHOM
JIBYDKEHUU.
3aryxamolue u
BBIHY)K/ICHHBIE
KoJie0aHus

05.12

"§26"

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b0c32
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https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

39 Pe3onanc 09.12 "827.
Nel,2";
40 | Pemenwue 3aga4 1o 12.12 COopHuk bubnuorexa [JOK
TeMe 3a1a4 https://m.edsoo.ru/ff
«MexaHnudeckue N9854%,85 S" Obl12fe
KoJIeOaHusD» '
41 MexaHuueckue 12.12 "§28": bubmuoreka [JOK
BOJTHBI. https://m.edsoo.ru/ff
PacnipocTtpanenue 0b1858
KoJieOaHu# B
VIPYTUX Cpeaax.
[Tontepeunsie u
MIPOJIOJIEHBIC BOJTHEI.
42 | JlnwHA B CKOPOCTH 16.12 | "§29. Ne3"; bu6moreka [IOK
pacrpocTpaHeHuUs https://m.edsoo.ru/ff
BOJHEL. CBSI3b 0b20f0
JUTMHBI BOJIHBI CO
CKOPOCTBIO €€
pacripocTpaHeHUs U
TIEPHOJIOM
(gacToToit)
43 | HCTOYHMKH 3BYKa. 19.12 "830";
3BYKOBBIE
KoJieOaHusI.
OX0I0KaIUA
44 BricoTta u TemOp 19.12 | "§31.Nel"; bubnuorexa [JOK
3ByKa. [ pOMKOCTb https://m.edsoo.ru/ff
3BYyKa. 0b197a
45 | PacnpocrpaHeHue 23.12 832.
3Byka. CKOpOCTh Neq 5",
3ByKa. 3ByKOBBIE
BOJIHBI.
46 | OrtpakeHue 3ByKa. 26.12 833", bubnuoreka [IOK
3x0. 3BYKOBOI https://m.edsoo.ru/ff
pE30HAHC. Oblaec
47 Pemenue 3amau o 26.12 COopHuk bu6mmoreka [JOK
TEMe 3aj1a4 https://m.edsoo.ru/ff
«MexaHndecKHe Ne869"; 0b197a
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https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

KoJIe0aHUS U 3BYK»

48 Kontponbhas 13.01 C.142- bubnuorexa [JOK
pa6ora Ne3 mo Teme 1447 https://m.edsoo.ru/ff
«MexaHu4ecKue Ob21fe
KOJIcOaHUS U BOJIHBI.
3ByK»
49 MarauTHo€ 10JIE. 16.01 834"
OnHopoaHOE U
HEOTHOPOIHOE
MarHuTHOE TI0JIe
50 | Hampasiienue Toka 16.01 835.
U HanpasJICHUE Ne2,3";
JIMHUM €TO
MarHUTHOTO TIOJIS.
[IpaBuno
OypaBuuKa.
51 | Pemenwue 3ama4 mo 20.01 CoopHUK
teme «Hanpasnenne 3a1a4
TOKA ¥ HAIpaBJICHUE N9145l§’145
JIMHUN €ro ¥
MarHUTHOTO TIOJISL.
[IpaBuio
OypaBuuKa»
52 I'paduaeckoe 23.01 CoopHHK
n300pakeHUE 3a1a4
MAarHMTHOTO TIOJIA. Nel462";
53 Oo6HnapyxeHue 23.01 836. bubmuoreka [JOK
MArHMTHOTO TIOJIS 10 Ne4,5"; https://m.edsoo.ru/ff
€ro JICUCTBUIO Ha 0b23ca
ANIEKTPUYECCKHIA TOK.
IIpaBuiio seBou
PYKH.
54 | Pemenwue 3a1a4 no 27.01 COopHuk bubnunoreka [JOK
TeMe 3a1a4 https://m.edsoo.ru/ff
«OGHapyKeHue Nel464"; 0b25f0

MAarduTHOTO II0JIS O
€ro JEeHCTBHUIO Ha
AIEKTPUUECKUN TOK.
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https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0

[IpaBuiio sieBo

PYKH.
55 Nunykmms 30.01 837.
MAarHUTHOTO TIOJIA.
56 | MarHuTHBIH IIOTOK 30.01 838. bubmuoreka [JOK
https://m.edsoo.ru/ff
Ob2abe
57 SBnenue 03.02 39,
3IEKTPOMAarHUTHOM
UHAYKIHHA. OTBITHI
®dapapes.
58 Hanpasnenue 06.02 840™; bubmuorexa IIOK
HHAYKITAOHHOTO https://m.edsoo.ru/ff
Toka. [IpaBuiio Ob2fe6
Jlenna
59 JlaGoparopHas 06.02 COopHHK bubnmoreka [JOK
pabota Ned 3aja4 https://m.edsoo.ru/ff
«3ydeHue sBJICHUS Nel479"; Ob2c6¢
3JIEKTPOMAarHUTHO M
WHTYKITHHD
60 SIBnenus 10.02 841"
CaAaMOWHTyKIIHH.
NHAYKTUBHOCT.
DHeprus
MarHUTHOTO TIOJIS
TOKa.
61 [TepeMeHHBIH TOK. 13.02 842" bu6mmoreka [JOK
IIpeoOpazoBanue https://m.edsoo.ru/ff
SHEPIHHU B 0b31d0
3JIEKTpOTEeHEpaTopax
62 Tpanchopmarop. 13.02 Ynp.39"; bubmuoreka [JOK
https://m.edsoo.ru/ff
0b3658
63 | DnekTpoMarHUTHOE 17.02 843", bubnuorexa [IOK
noJe. https://m.edsoo.ru/ff
0b38c4
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https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4

64 | DIeKTpOMarHUTHBIC 20.02 844", bubnuorexa [JOK
BOJIHBI. https://m.edsoo.ru/ff
Ob3aea
65 Konpencarop. 20.02 845" bubmrorexa [JOK
KounebaTenbHblii https://m.edsoo.ru/ff
KOHTYp. Popmyiia 0b3c5¢
Tomcona.
66 [MpuHIIIB! 1 24.02 846";
PaMOCBSI3Y U
TEJICBHUJICHUS.
67 | DnexTpoMarHuUTHAas 1 27.02 847",
MIPUPOJIa CBETa
68 [Ipenomienwue 27.02 848"; bubnmoreka [JOK
ceerta. [Tokasarens https://m.edsoo.ru/ff
MPEIOMIICHUSI. Ob3f2c
69 | Jlucmepcus cBera. 03.03 849™; bubmuorexa IIOK
I{Bera Teur. https://m.edsoo.ru/ff
Ob444a
70 THIIBI OITUYECKUX 1 06.03 850,": bu6moreka [IOK
CIIEKTPOB https://m.edsoo.ru/ff
0b4206
71 [Tornomenue u 1 06.03 851" bu6mmoreka [JOK
HCIIyCKaHHE CBETa https://m.edsoo.ru/ff
aTOMaMH. OcOave
[Ipoucxoxnenue
JIMHEHYaThIX
CIICKTPOB.
72 JlaboparopHas 10.03 C.216- bubnuoreka [JOK
pabota Ne5 219 https://m.edsoo.ru/ff
HaGnionenue 0b4684
CILTOIITHOTO U
JIMHEHYaTOro
CTIEKTPOB
UCITYCKaHHMSI.
73 KontponbHas 1 13.03 COopHuk
pabota Ne4 o Teme 3a1a4
«DJIEKTPOMATHUTHO Nel482";
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https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684

€ II0JIE»

74 | PannoakTUBHOCTS. 13.03 852" bu6mmoreka [JOK

[TnanerapHast https://m.edsoo.ru/ff
MOJEIIb aTOMA. 0c0f4c
OmnsiTel Peszepdopna

75 PannoakTuBHBIC 17.03 853."; bubmmoreka [JOK
MPEBPALICHUS https://m.edsoo.ru/ff
aTOMHBIX sJIep 0cOe2a

76 | DKcneprMMEHTAIbHBI 20.03 854",

€ METO/IbI
HCCIICI0BAHUS
YaCTHII.

77 | OTKpBITHE MPOTOHA 20.03 855™; bubmuorexa IIOK
Y HEHTpOHA. https://m.edsoo.ru/ff

0c12a8

78 CocTaB aTOMHOTO 31.03 856";

anpa. 3apsgoBoe u
MacCOBOE YHCIIA.
SnepHbie cUbI.

H3zoTomnsl.
79 Pemtenue 3amay o 03.04 CoopHHK bu6mmoreka [JOK
teme «CocraB 3aja4 https://m.edsoo.ru/ff
aTOMHOTO S/pa. Nel644, 0cl44c
3apsiioBo€ U 1656";
MacCOBO€ YHCIIA.
S nepHble CUITBL.
H3o0TO0mBL»

80 DHeprus CBS3HU. 03.04 857" bu6mmoreka [JOK
Coxpanenue https://m.edsoo.ru/ff
3apsJI0BOTO U 0c1550

MacCOBOT'O YHCET
MIPH SCPHBIX
peakuusx. [ledekr
Macc 1mee

81 DHeprusi CBA3U. 07.04 COopHuk bu6mmoreka [JOK
Coxpanenue 3aj1a4 https://m.edsoo.ru/ff
3apsI0BOrO U N91635I§’168 0c1672

MaCCOBOI'O YHUCEII
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https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672

IIpU SEPHBIX
peakuusx. [ledekr

Macc
82 Jleneuwue saep 858", bubmrorexa [JOK
ypana. llenHas https://m.edsoo.ru/ff
peaxiusl. Ocl18ac
83 JlabopatopHas 858 bubmuorexa [IOK
pabota Ne6 TIOBTOPUTH https://m.edsoo.ru/ff
«M3ydeHue neneHus " Oclal4d
sJIpa aTomMa ypaHa
1o gororpapuu
TPEKOBY
84 | SlnepHblii peakTop. 859"; bubmuorexa IIOK
IIpeo6pazoBanue https://m.edsoo.ru/ff
SHEPTHUU S7ep B Oclbda
AIIEKTPHUYCCKYIO
SHEPTHIO.
85 ATtoMHas "860";
SHEPreTHKa.
DKOJIOTHYECKHUE
poOIeMbI pabOTHI
aTOMHBIX
3JIEKTPOCTAHIUI
86 JlabGopaTopHas "3amanue bubnuoreka [JOK
pabora Ne7 c.255" https://m.edsoo.ru/ff
«3yueHune TpexkoB 0c2126
3apsKEHHBIX YacTHUI]
10 TOTOBBIM
dhoTorpadusim»
87 . Bnmusiaue "IIpoekt bubnuoreka [JOK
palnOaKTHBHBIX 110 TEME https://m.edsoo.ru/ff
M3ITy4YeHUH Ha ypoka"; Oclc58
KHUBBIE
opranusMslL. Tepmos
JiepHasl peaKIysl.
88 KontponbHas "be3 bubnmoreka [JOK
pabota Ne5 no Teme 3ananusn’"; https://m.edsoo.ru/ff
«CtpoeHue aroma u Ocld7a
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https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a

ATOMHOTO sApa»

89 | I'eouenTpuueckas u 10.04 "861";
TeJIMOTICHTPUYICCKAs
CUCTEMBI MUpA.
Cocras, cTpoeHue u
MIPOUCXOKIICHHE
ConneuHoi
CUCTEMBI.
90 dusnueckas 10.04 "864"; bubmuoreka [JOK
NPUPO/Ia HEOECHBIX https://m.edsoo.ru/ff
ten CoJtHeUHOMH Oc1e88
CUCTEMBI.
91 | IlmaHeTel U Mamble 14.04 "865";
tena ConHeyHOU
CUCTEMBL.
92 MarepuanbHas 17.04 "866 bubnmoreka [JOK
touka. Cucrema https://m.edsoo.ru/ff
oTcyeTa. 0c223e
Mexanunueckoe
JIBYDKEHUE
93 [epemernenue. 17.04 "867
[Tyte. TpaekTopusi.
94 Onpenenenue 21.04 "868 bu6mmoreka [JOK
KOOPAMHATHI https://m.edsoo.ru/ff
JBIKYILETOCS Tea. 0c245a
95 | Ilepememienue npu 24.04 "869 bubnuoreka [JOK
PSIMOJIMHERHOM https://m.edsoo.ru/ff
PaBHOMEpPHOM 0c2572
JIBYDKCHU U
96 Ckopoctb 24.04 "870 bubnuoreka [IOK
IPSIMOJIMHEHHOTO https://m.edsoo.ru/ff
PaBHOMEPHOTO 0c2a22
JIBYDKCHUSI.
97 [ToBTOpEHuUE, 28.04 oI5, B-1 bubnmoreka [JOK
o0obueHue. https://m.edsoo.ru/ff
Pemenue 0c2b30
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https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30

pacyeTHBIX U
KaueCTBEHHBIX
3a]1a4 110 TEME

"KII
AJIEKTPOYCTAaHOBOK

98

IToBTOpEHNME,
o0oOmienue.
JlabopaTopHbie
paboTHI IO KypCy
"CBeToBbIC
siBJIeHHS "

05.05

oro, B-2

bu6mmoreka [{OK
https://m.edsoo.ru/ff

0c2c52

99

IToBTOpEHNME,
000011IEeHME.
PaboTta ¢ TexkcTamMu
1o Teme "3aKOHEBI
COXpaHEHUS B
MexaHuke"

12.05

oro, B-3

bubmmoreka [{OK
https://m.edsoo.ru/ff

Oc2d6a

100

[ToBTOpEHME,
000011IeHME.
PaboTta ¢ TexcTaMu
10 TEME
"Konebanus u
BOJIHBI"

15.05

oro, B-4

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

0c2e82

101

[ToBTOpEHME,
000011IeHME.
PaboTta ¢ TexcTamMu
110 TEME
"CBeTOBBIC
sBIeHUA"

15.05

oro, B-5

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

0c3044

102

IToBTOpEHME,
o0o01IeHHeE.
PaGora ¢ Tekctamu
o TeMe
"KBanToBas u
snepHas pusuka'

19.05

OI'D, B-6

OBILEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102

27
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https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJNYECKOE OBECHEYEHUE OBEPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJLHBIE YUEBHBIE MATEPHAJIBI )51 YYEHUKA

» ®usuka 9 xiacc/ [eppimkun M.M., I'yrhuk E.M., UBanos A.U. u ap. AkiimoHepHoe
obuectBo «M3narensctBo «lIpocBermenue»
METOANMYECKUE MATEPHUAJIBI VIS YUUTEJIA

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

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHE
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