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IHHOACHUTEJIBHASA 3ATIIMCKA

[Iporpamma mo ¢u3uke Ha YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMK K pe3yiabTaTaM OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOI 00pa30BaTesIbHOM
nporpammsl, npencrasieHHbIx B PI'OC OO0, a Taxke ¢ yuétoMm (enepanpHOil paboueil mporpamMMbl
Bocniutanus v Konuenmuu npenoaBanus yueonoro npeamera «Dusnkay.

Copepxanue mporpamMmbl 1O (u3MKe HampaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOUH
IPaMOTHOCTH OOYJarOIIUXCsl M OPraHU3aINI0 N3ydyeHHUs (U3UKU Ha JEeSITeIbHOCTHON OcHOBE. B mporpamme
1o (hU3HMKe yYUTHIBAIOTCS BO3MOXKHOCTH Yy4eOHOTO mpeamera B peanusammu TpeboBannii @I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANpPEeIMETHBIM pe3ylibTaTaM OOy4YeHHsI, a TAKKe MEXKIPEIMETHBIC CBS3H
€CTECTBEHHO-HAYYHbIX YU€OHBIX PEAMETOB Ha YPOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHUsl.

[Iporpamma o ¢u3MKe yCTaHABIMBAET pacipeesieHle yaeOHOTo MaTepraia 1o rojam o0ydenus (1o
KJlaccaMm), IpejiaraeT NpuMEpHYIO MOCIeI0BaTeNbHOCTh U3YyUEHHs] TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUS
MIPEIMETHOTO COAEpKaHUS U yUETE BO3PACTHBIX OCOOCHHOCTEHN 00ydaromuxcs.

[IporpaMma mo ¢usuke pa3paboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKOW MOMOIIM YYWUTEII0 B
co37aHUU paboyel MPorpaMMBbI 10 Y4eOHOMY IIPEIMETY.

®du3znKa SBIFETCS CUCTEMOOOPA3YIOIIUM ISl ECTECTBEHHO-HAYUHBIX YUE€OHBIX IPEIMETOB, TOCKOJIBKY
(bu3UYeCcKue 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBJIICHUM, U3Yy4aeMbIX XUMUEH, OMOJIOTHEH, aCTPOHOMUEH
n ¢usnyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa, MPEAOCTaBIISIET
Haubojee scHble oOpa3lbl NMPUMEHEHUS HAy4YHOTO METoJa MO3HaHWs, TO €CTh CIoco0a MOJy4yeHHs
JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa u3 TIaBHBIX 3a7ad (U3NYECKOTO 00pa3oBaHUS B CTPYKType oOuiero oopa3oBaHusi COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH M HHTEpeca K HayKe Y 00y4JaronInxcs.

N3yuenue ¢pu3nku Ha 6a30BOM YpPOBHE IpENIOJiaraeT OBJIAJICHUE CIEIYIOIUMUA KOMIETEHTHOCTSIMH,
XapaKTEePU3YIOIINMH €CTECTBEHHO-HAYIHYIO0 IPAMOTHOCTD:

® HAy4YHO OOBSACHATH SBICHUS;
® OIICHHMBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIIEI0BAHNUS;
® UHTEPIPETUPOBATH JaHHBIEC U HCIIOIb30BaTh HAYUHbIE 10KA3aTEIbCTBA JJIsl TOJIYYEHUS BHIBOJIOB.
enn wn3yueHus (U3MKH HAa YpOBHE OCHOBHOTO 00IIero obpazoBaHus ompeneieHbl B Konuenuuu
npenogaBanus yueOHoro npeamera «dusuka» B 00pa3oBaTeabHBIX OpraHnu3anusax Poccuiickoit deaepanun,
peau3yIoUMX OCHOBHBIE 00IIe00pa3oBaTenbHble NPOrpaMMbl, YTBEpKIAEHHOW pemeHuem Komernu
MunuctepcTBa npocsernieHus: Poccuiickoit @enepanuu (mpotokod ot 3 aexadps 2019 r. Ne [T1K-48H).

Hesun nzyyenus Gu3UKu:

e IpHOOpETEeHNE UHTEpPECa U CTPEMIICHUS O0YJarOMIMXCsl K HAyYHOMY M3YUEHUIO MPUPOJIbI, Pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJe MO3HAaHUS U (QOPMHPOBAHUE HCCIEIOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOIIHUM SIBICHUSM;

¢ popMupoBaHUE HAYYHOTO MHUPOBO33pPEHHS KaK pe3yibTaTa HM3y4eHHs] OCHOB CTPOCHHUS MATEepUH U
(GbyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

¢ hopmMupoBaHue MpeACTaBICHUM O PO (GUKUKH JJIsl Pa3BUTHSI APYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTUH;

®pa3BUTHE IMPEACTABICHUN O BO3MOXHBIX cdepax Oyaymeid npodeccuOHaTbHONH AESITeIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JJaJIbHEHIIEeMy 00YUYEHHUIO B 3TOM HAIlPaBJICHUH.

JlocTikeHre STHX Iejed mporpamMmbl 1Mo (U3MKE HAa YpPOBHE OCHOBHOIO 00Iero oOpa3oBaHMS
o0ecreunBaeTcsi pelIeHneM CIeIyonnX 3a1ay:

e [IpUOOpPETeHNE 3HAHUM O JUCKPETHOM CTPOCHMM BELIECTBA, O MEXaHWYECKHX, TEIJIOBBIX,
ANIEKTPUYECKUX, MATHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

® [IpHOOpEeTeHNEe YMEHUH ONHUCHIBATh U OOBICHATH (PU3NUYECKUE SBJICHHS C UCIIOJIb30BAaHUEM MOJTyYEHHBIX
3HAHUM;

® OCBOEHHE METO/IOB PELICHUS MPOCTEHIINX PACUETHBIX 3a/[ay C UCIOJIb30BaHUEM (PU3NUECKUX MOJETCH,
TBOPYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHHUI HaONIOJaTh MPHUPOJHBIEC SBJICHUS W BBINOJHATH OMBITHI, JIAOOPATOPHBIE PAabOTHl U
HKCTIIEpUMEHTAIbHbIE UCCIIEOBAHUS C UCTIOIb30BAaHUEM U3MEPUTEIbHBIX TPHOOPOB;



® OCBOCHHE MPHEMOB PA0OTHI ¢ WH(pOpMaNUed (U3UIECKOTO COJEpKaHUs, BKIIOYAs HWH(OPMAIHIO O
COBPEMEHHBIX TOCTWKECHUAX (PU3HMKH, aHATIN3 U KPUTHUECKOE OILICHNBAaHUE WH(OpMAIIHH;

®3HAKOMCTBO CO cdepamMu Npo(hecCHOHAILHOM  JEATCILHOCTH, CBS3aHHBIMH ¢  (pu3mKoi, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTHKEHHUAX (PU3HUECKON HAYKH.

Ha usyuenune ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO 0011ero oopa3oBanus oTBoauTCs 238
yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezieno), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce —
102 Jaca (3 yaca B HEIEI0).

[Ipemyaraemerii B mporpamMme 10 (HU3UKE TMEPEYeHb JIAOOPATOPHBIX pPAa0OT M OIMBITOB HOCHUT
PEKOMEHATENbHBIN XapaKkTep, YYUTEIb JeNaeT BBIOOp MPOBEICHHS JIAOOPATOPHBIX PadOT M OIBITOB C
yu€TOM HMHIUBUAYATbHBIX OCOOCHHOCTEH OOYYalOIIMXCs, CIHMCKAa SKCIEPUMEHTAIbHBIX 3aJaHUH,
IpeAaraéMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOT'0 3K3aMeHa IO (hH3HKeE.

COJAEP)KXAHUE OBYYEHMUSA

7 KJIACC

Pazgea 1. @u3uka u e€ pojib B NO3HAHUU OKPYKAKOILEr0 MUpa.

dusnka — Hayka o mpupoje. fABieHus npuponabl. Ou3WUECKUe SIBICHHUS: MEXaHHYECKHE, TETUIOBHIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

Odusndeckue BenmuuuHbl. M3mepenne (uzmdeckux BenudyuH. Duszmdeckue mpuoOopsl. llorpemHocTts
n3MepeHnil. MexayHapoHas CUCTEMA €IUHUIL.

Kax ¢usuka u npyrue ecrecTBeHHbIE HAYKH H3y4alOT IPUPOAY. EcTeCTBeHHO-HAYUHBIN METO T TIO3HAHUS:
HaONIOZICHNE, TOCTAaHOBKA HAYYHOTO BOTMPOCA, BBIIBIDKCHHE THIIOTE3, JKCIEPUMEHT IO IPOBEPKE
TUmnoTe3, 00bsICHeHHE HaOmoaaeMoro sBieHus. Onrcanne GU3NIEeCKUX SBJICHHUHN ¢ ITOMOIIBIO MOJICIICH.
Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBBIE, HIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SBJICHUSI.

2. @wusndeckue npuOOPHI U IPOIeypa MPSIMbIX U3MEPEHHUN aHAIOTOBBIM U ITU(PPOBBIM PHOOPOM.
Jlabopamopnwie pabomel u onvimel.

Omnpenenenre UEHbI JeIeHUs MIKAIbl K3MEPUTEIBHOTO Mprbdopa.

N3Mepenne pacCTosTHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPJIOTO TEA.

Omnpenenenne pa3sMepoB MaNbIX TEI.

W3mepenue TemrepaTypbl Ipy MOMOLIH KUKOCTHOTO TEPMOMETPA U JIaTUMKA TeMIIepaTyphl.
[IpoBenenue wuccienoBaHUS IO MPOBEPKE THUIOTE3bl: JNAIbHOCTh MOJETA IIAPHKA, MYIIEHHOTO
TOPU30HTAIIBHO, TeM 00JIbllIe, YeM 00JIbIlIe BHICOTA ITYCKa.

Pasnen 2. [lepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA.

CrpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIECTBA.

JIBukeHune yacTuil BemiecTBa. CBsA3b CKOPOCTH ABMKEHHSI YACTHI[ C TeMIeparypoil. bpoyHoBckoe
nBuxkenue, nuddysus. BzanmoaelicTBre 4acTull BEIeCTBa: MPUTSHKEHUE U OTTAIKHUBAHUE.

ArperaTtHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ta3oB, KUAKOCTEH W TBEPABIX (KPUCTAIMYECKUX) TEIl.
B3aumocBs3p  Mexay CBOWCTBaMHM  BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHHUSX UM HX
aTOMHO-MOJIEKYJISIPHBIM cTpoeHrneM. OcoOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaOGmoneHne OpOyHOBCKOTO JBMKEHHUS.

2. Habmonenue nudpdysum.

3. HalOmronenue siBneHuit, 00bSICHAIOMUXCS MPUTHKEHUEM WIIH OTTaJIKMBAHUEM YaCTHIl BEIIECTBA.
Jlabopamopuwvie pabomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIONIb30BaHUEM (oTorpaduii).

2. OmbITHI IO HAOIOICHUIO TEIUIOBOTO PACIINPEHUS Ta30B.

3. OmbIThI IO OOHAPYKEHUIO ACUCTBUS CHII MOJIEKYISIPHOTO MPUTSKECHHUS.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.

Mexanuueckoe aBmxeHue. PaBHomepHoe M HepaBHOMepHOe nBHkeHHe. CkopocTh. CpenHsisi CKOPOCTh
MIpU HEPAaBHOMEPHOM JBUKEHUU. PacuéT myTu U BpeMeHHU JIBUKEHHUSL.

ogakrwdE



SBnenue unepuuu. 3aKOH MHEpUUU. B3anMoaeiicTBre Ten KaK MpUYMHA U3MEHEHUSI CKOPOCTHU JIBHXKEHUS
Ten. Macca kak Mepa uHepTHOCTH Tena. [ImotHocth BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €IMHUILIE 00bEMA BEILIECTBA.

Cuna kak XapakTepucTHKa B3auMozeictusa Ten. Cuia ynpyroctd M 3akoH I'yka. M3MepeHue cuibl C
IIOMOIIBIO TUHAMOMETpA. SIBIeHHE TATOTEHUS U cuila TskecTH. Cuila TSHKECTH Ha IpYruX IUlaHeTax. Bec
tena. HeBecomocth. CiioxeHue Cuil, HalpaBJIeHHBIX MO OAHOU mpsiMoil. PaBHoaeicTByromas cui. Cuna
TpeHus. TpeHue CKONIBKEHHS U TpeHue MoKos. TpeHue B MpupoJie U TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHUYeCKOTO ABIKEHHS TEa.

N3mepenue ckopoCcTH MPSMOJIUHENHOTO JBUKEHHUS.

HaGnronenue siBiieHUs: HHEPLIUU.

Habnronenne u3MeHEHUsI CKOPOCTH TIPH B3aUMO/ICHCTBHUHU TEIl.

CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHOW MPSIMOH.

ﬂaﬁopamopnbze padomot u onvimol.

1. Ompenenennre CKOPOCTH PaBHOMEPHOTO JABMXKEHHUs (LIapUKa B JKMJIKOCTH, MOJEIN 3JIEKTPUUYECKOTO
aBTOMOOWJIS U TaK J1ajee).

2. Omnpenenenne cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM IapyKa 10 HAKIOHHOM MIIOCKOCTH.

3. Omnpexnenenne TUIOTHOCTH TBEPIOTO TeTA.

4.  OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsHKeHUs (JehopMallvi) NPYKUHBI OT MPUIIOKEHHON
CHJIBI.

5. OmnbIThl, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHHUS CKOJBKEHHS OT Beca Tela M XapakTepa
CONIPHUKACAIOIINXCS TOBEPXHOCTEN.

Paspnen 4. laBiieHue TBEPABIX TeJl, s KUIAKOCTEH M ra3oB.

HaBnenue. CriocoObl YMEHBIICHUS W yBEIWYEHHUS NaBieHus. [laBneHue rasa. 3aBUCUMOCTh JaBIICHUS
raza ot o0béma, Temneparypsl. Ilepeqaua naBneHus TBEPABIMH TeIaMU, KUJIKOCTSIMH M ra3aMy. 3aKOH
[lackans. IlHeBMaTHyeckue  MalluWHBL.  3aBUCHUMOCTh  JABJICHHUS  JKUAKOCTH  OT  TJIYyOUHBI.
IMuapocratuyeckuii mapagokc. CooOrmiaroniuecs cocyasl. [ uapaBirndeckiue MEXaHu3MBbI.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuuuHbI CylecTBOBaHUS BO3AYIIHOW 000JI0YKH 3EMITH.
OnpiT Toppuuennu. U3mepenne atMochepHOro AaBiieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO IaBJIEHUS OT
BBICOTHI HaJl ypoBHEM Mopsi. [IprbGopbl ams u3MepeHus aTMoCepHOTo JTaBICHHUS.

JleiicTBHE KUAKOCTH M raza Ha MOTPYyKEHHOE B HUX Tesio. BriTankuBaromas (apxuMeoBa) cujia. 3akoH
Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.

3aBUCHUMOCTD JaBJICHUS I'a3a OT TEMIEPATYPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

CooOmaromuecs coCypl.

I'mnpaBauyeckuil mpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUS.

3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOW YaCTH TeNa U TUIOTHOCTH YKUIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBue mnaBaHus TeJ: IJIaBAHWE WIIM MOTPYKEHHE Tell B 3aBUCUMOCTH OT COOTHOUIEHUS
IJIOTHOCTEHN TeJa U KUJIKOCTH.

Jlabopamopuwvie pabomot u onvimel.

1. MUccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIe OT 00bEMa MOTPYKEHHOHN B )KHJIKOCTh YaCTH Tefa.

2. OrmnpeneneHue BHITAJKUBAIONIEH CHUIIBI, NEHCTBYIONIEH Ha TENO, TOTPYKEHHOE B )KUIKOCTD.

3. TIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOUIEH CHUIIbI, AEWCTBYIOIIECH HA TEIO B XKUAKOCTH, OT MAacCChl
Tena.

4. OmnbIThl, AEMOHCTPUPYIOUIME 3aBUCHMOCTH BBITAIKUBAIOIICH CHIIBI, JIEHCTBYIONIEH Ha Telo B
KUAKOCTH, OT 00BEMA MOTPYKEHHON B KUAKOCTh YACTH TENA U OT IJIOTHOCTHU KUIKOCTH.

5. KonctpyupoBanue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJKU U OMIpeIeieHne e€ TPy30M0AbEMHOCTH.
Pa3pea 5. PaGora u MomHOCTb. JHEpIrus.

Mexanunueckasi pabota. MOITHOCTb.

oakrwnE
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[TpocThie MEXaHU3MBI: pbIYar, OJOK, HAaKJIOHHAs TIOCKOCTh. [IpaBmiio paBHOBecus ppryara. [Ipumenenue
MpaBUjia paBHOBECHs phluara K OJOKy. «3oi0Toe mpaBuio» MexaHuku. KIIJ[ mpocThix MexaHH3MOB.
[IpocTbie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanundeckass sHeprus. KunHernueckas W nNoTeHIMalbHas 3Heprus. Ilpespamienue ogHOro BHIA
MEXaHUYECKOM 3HEPTUU B JPYroil. 3aKOH COXpaHEHUs PHEPIMU B MEXAHUKE.

Jemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Onpenenenune pabOTHI CHIBI TPEHUS NPH PABHOMEPHOM JBIKEHMH Tella MO TOPH30HTAIBHOU
IIOBEPXHOCTH.

2. HccnemoBanue yciaoBHiA paBHOBECHS pblyara.

3. Hzmepenune KI1J] HaKIOHHOH MJIOCKOCTH.

4. V3yueHue 3aKOHA COXpAaHEHUS MEXaHUYECKOU SHEPTUH.

8 KVIACC

Pa3nen 6. TenyioBble ABJIEHHUS.

OcCHOBHBIE TIOJIOKEHHUSI MOJICKYISIPHO--KHHETUUECKONW TEOpUHM CTPOEHUS BellecTBa. Macca U pasMephl
aTOMOB M MoOJIeKyd. OmbITBI, MOATBEPKIAIONINE OCHOBHBIC TOJIOKEHHUS MOJICKYISIPHO-KHHETHYECKOM
TEOPHH.

Mopnenu TBEPAOro, KHUAKOIO U ra3000pa3HOro cOcTosiHUM BemiecTBa. Kpucrammueckue u amopgHbie
tena. OOBsiICHEHHWE CBOWCTB Ta3oB, JKUIKOCTEH W TBEPIBIX TEN HA OCHOBE TOJIOKEHHI MOJIEKYISIPHO-
-KMHETUYeCKOoU Teopur. CMaunBaHWE U KaWUISIPHBIE SABJICHUS. TEMIoBOE paCIIMpPEHUE U CKATHE.
Temmepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTHIO TETUIOBOTO JBIKEHUS YacTHUIl. BHYTpeHHSST SHEpruUs.
CriocoObl  M3MEHEHHMs] BHYTPEHHEH »SHEpruu: TeIulonepenaya U coBeplieHue paboTbl. Buabl
TEIIoNepelavu: TeIIONPOBOIHOCTb, KOHBEKIIUS, U3TyYEHHUE.

KonmuuecTBo TemnoTel. YaenpHas TEIUIOEMKOCTh BeEIIeCcTBa. 1emI00OMEH W TEIUIOBOE paBHOBECHE.
VYpaBHeHue TersioBoro OamaHca. [lmaBieHwe W OTBEepJEBaHME KPUCTAUTMYECKUX BEIIECTB. Y CIbHAs
TerioTa ruiaBieHus. IlapooOpasoBanme m koHueHcarnus. Mcnapenwe. Kumnenue. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATyPhl KUTIEHUS OT aTMOC(EPHOTO JTaBJICHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeiabHasl TEMI0Ta CTOPaHUsL.

[Tpunnumer padoTel TernoBbix asurateneit KIIJ termoBoro nBurarens. TersioBsie IBUTATENH U 3al[UTa
OKpY’Karollen Cpeibl.

3aKOH COXpaHEHHMS U MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MTPOIIECCaX.

Jemoncmpayuu.

Ha6nronenue OpoyHOBCKOTO JBHKEHUS.

Ha6mronenue quddysuu.

HaGnronenue sBIIeHU CMauyMBaHUS M KalTWJUISIPHBIX SIBICHUH.

HabGnrogenue TenioBoro pacuiapeHus Tel.

N3menenue naBiaeHus ra3a Npyu K3MEHEHUH 00bEMa U HArpeBaHWU WJIU OXJIAK/ICHUU.

[IpaBuna u3mepeHus Temmeparypsl.

Buael Tenionepenayu.

OxJaxiIcHue TIPU COBEPIICHUH PaOOTHI.

Harpeanue npu coBepiiieHIN pabOThl BHEITHUMH CHUITAMH.

0. CpaBHeHHE TETIOEMKOCTEH Pa3TUYHBIX BELIECTB.

1. HaGmrongeHnue KAIeHus..

12. HabnroneHue mocToSHCTBA TEMIIEpaTyphl MpH TJIaBJICHUH.

13. Mopenu TEILIOBLIX ABUTATEIEH.

Jlabopamopuwvie pabomot u onvimol.

1.  OmnbIThl O 0OHAPYKEHHIO NEHCTBUS CHUIJI MOJICKYIISIPHOTO TIPUTSKEHUS.

2. OTmBITHI TIO BBIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOMN COJIM UITH caxapa.

3. OmbITHI 110 HAOIIOIEHUIO TETUIOBOTO PACHIMPEHUS Ta30B, KHUIKOCTEH 1 TBEPABIX TEI.

4. Omnpenenenue AaBIeHUs BO3AyXa B Oa/IOHE MITIPHIIA.

RBPBoOoo~NoOR~wNE



5. OmbITh, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH JIABIICHHS BO3yXa OT €ro 00béMa M HATrpPEBaHHS WU
OXJIQXKICHHUSL.

6. IlIpoBepka rumores3bl JMHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA XHIKOCTH B TEPMOMETPHUECKOU
TpyOKe OT TeMIepaTyphl.

7. HaOmroneHue W3MEHEHHsI BHYTPEHHEH HHEPrUM Tella B pe3yibTaTe TeIuionepenaud U paboTh
BHEIIIHUX CHUJL.

8. MHccnenoBaHue siBICHHS TEIDIOOOMEHA MTPY CMEIITMBAHUH XOJIOTHOW M TOPSYCH BOIBI.

9. OmpeneneHue KOJWYECTBA TEIUIOTHI, TOJYYCHHOTO BOJOW TIPHU TEIUIOOOMEHE C HarpeThiM
METAJUTMYECKUM HTUITMHAPOM.

10. Omnpenenenue yaenbHON TETNIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mpoiiecca uCapeHus.

12. OmnpeneneHne OTHOCUTENFHON BIaKHOCTH BO3TyXa.

13. Omnpenenenue yaenbHOW TEIUIOTHI TUIABJICHUS JIb/IA.

Pazjen 7. DiiekTpuyeckne U MATHUTHBbIE SIBJIEHUS.

Onektpuzarusi Ten. JlBa poja SIEKTPUYECKUX 3apsaoB. B3aumMopeilcTBHE 3apsyKEHHBIX Tel. 3aKoH
Kynona (3aBUCMMOCTH CHJIBI B3aMMOJICHCTBHS 3apsSKEHHBIX TENl OT BEJIMYMHBI 3apsJIOB U PACCTOSHHS
MEXAY TeJlaMu).

Onektpuyeckoe nojie. Hanpsok€HHOCT 3MEKTPUYECKOTo ToJist. [IpruHINI Cymeprio3uiu SIeKTPUIECKUX
moJjieii (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snexkrpuyecknx 3apsioB. OJEMEHTAPHBIA  dieKTpuuyecknid  3apsa.  CrpoeHue aroma.
[TpoBOIHMKH U TUAIEKTPUKU. 3aKOH COXPAHEHHUS IIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKHUI TOK. YCJIOBHS CYIIECTBOBAHUS SJEKTPUUECKOTO TOKA. MICTOUHMKHM MOCTOSIHHOTO TOKAa.
JleficTBUST DJEKTPUYECKOTO TOKa (TEMJIOBOE, XWMHYECKOE, MAarHUTHOE). OJEKTPUYECKUU TOK B
KHUJKOCTSX M razax.

Onektpuyeckas 1enb. Cuna Toka. OIekTpuueckoe HampsbkeHne. COnpoTHBIECHHE IMPOBOJIHUKA.
VYaenpHO€ compoTHBIEHHME BemlecTBa. 3akoH Owma s ywyacTtka nenu. [locinepoBarenbHoe u
rapajuieJIbHOE COEIMHEHNE MTPOBOIHUKOB.

Pabota u MOIIHOCTH »3JIEKTpUUYECKOTOo ToKa. 3akoH JDkoyms—JleHna. OnekTpuyeckue I1eNud U
MOTpeOUTENN dNEKTPUUECKOi sHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocrosiHHBIE MarHuUThHl. B3anMoaeicTBHE NMOCTOSIHHBIX MAarHUTOB. MarHuTHoe mosie. MarHuTHoe mosie
3eMJid U ero 3HadyeHue i *Ku3HU Ha 3emuie. OnbIT OpcTeaa. MarHuTHOE MOJIe SJIEKTPUYECKOTO TOKA.
[IpuMeHeHHnE >JIEKTPOMArHUTOB B TEXHUKE. J[eCTBME MArHUTHOIO NOJII HAa MPOBOJHUK C TOKOM.
DONeKTpoABUTraTeNlb MOCTOSHHOTO ToKa. lVcronb30BaHHME  3JEKTPOABUTATENIEd B TEXHUYECKHUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.

OnbiTel Dapanes. SIBieHHEe 3IEKTPOMarHUTHOM WHAYKIUU. I[IpaBwino JleHma. DnexkTporeHeparop.
CriocoObl  TMOJIy4eHUsI AJIEKTPUUYECKOW HHEPruu. DIEKTPOCTAHIIMM HAa BO30OHOBISEMBIX HCTOYHHKAX
SHEPrUH.

Hemoncmpauuu.

DnekTpusanus Teil.

JIBa pojia AIEeKTPUYECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.

YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.

DneKTpocTaTUYEeCKask UHIYKLUS.

3aKOH COXpaHEHUs MEKTPUUECKUX 3apsi/IOB.

[IpoBOAHMKY U AMDIEKTPUKH.

MogenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

HcroyHukH NOCTOSTHHOTO TOKA.

JlericTBuUS SIIEKTPUYECKOTO TOKA.

0. DnexTpuyecKuit TOK B )KUIKOCTH.

11. T"a30BBIii pa3ps.

12. U3mepenue CUIIbI TOKA aMIIEPMETPOM.

13. Usmepenue 3MeKTPUUECKOTO HANIPSKEHUS! BOIETMETPOM.

14. PeocraT u Mara3uH COMPOTUBIICHHIA.

15. B3aumojelicTBHE IOCTOSTHHBIX MarHUTOB.

16. MoaenupoBaHue HEBO3MOXXHOCTHU Pa3/AeICHHS MOTIOCOB MarHUTA.

RBoOoo~NooGa~LONE



17. MopaenupoBaHue MarHUTHBIX TOJIEH NOCTOSHHBIX MarHUTOB.

18. OmeIT Dpcrena.

19. MarauTtHOE NoJie TOKa. DICKTPOMArHHUT.

20. [le¥icTBHME MarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM.

21. DnexTpojaBUTATENb MOCTOSIHHOTO TOKA.

22. UccnenoBanue SBICHUS IEKTPOMArHUTHON MHIYKIIUH.

23. OmbiTer Dapanes.

24. 3aBHCHMOCTH HAINpaBJICHUS HHIYKIIHOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHUSI.

25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomul u onvimoi.

OnpIThI 10 HAOTIOACHUIO JEKTPU3ALMH TEJ UHIYKIUEH U TP CONPUKOCHOBEHUH.

HccnenoBanue neicTBUS JIEKTPUUECKOIO M0JI HAa IPOBOJAHUKH U JUBJIEKTPUKH.

C6opka u mpoBepKa pabOoThI JIEKTPUUECKOH 1ETH TOCTOSHHOTO TOKA.

W3mepenue u peryinpoBaHue CUIIbI TOKA.

N3mepenue u perynnpoBaHue HapsHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 PE3UCTOP, OT CONPOTUBICHUS PE3UCTOPA U
HaIpsDKEHUS Ha PEe3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOLIUE 3aBHUCUMOCTbH 3JIEKTPUUECKOTIO CONPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TJIOIIAAH MOTIEPEYHOr0 CEYeHHs U MaTepuaa.

8. [IIpoBepka mpaBuiia CIOKEHUS HAPSHKSHUH TPH MTOCIIET0BATEILHOM COSIMHEHHUH JBYX PE3UCTOPOB.
9. [IIpoBepka mpaBmia It CHIIBI TOKA TTPH MAPAJLIEIIEHOM COSIMHEHUH PE3UCTOPOB.

10. Omnpenenenne pabOTHI AIEKTPHUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOpP.

11. OnpeneneHue MOMIHOCTH IEKTPUIECKOTO TOKA, BBIICIIEMON HA PE3UCTOPE.

12. HccnemoBaHue 3aBUCUMOCTH CHITBI TOKA, MIYIIETO Yepe3 JIAMIIOUKY, OT HAIIPSDKEHHS Ha HEW.

13. Omnpenenenue KIIJ] narpeBaTens.

14. UccnenoBanue MarHUTHOTO B3aUMO/ICHCTBUS MOCTOSIHHBIX MarHUTOB.

15. U3ydyeHune MarHUTHOTO MOJIS MOCTOSIHHBIX MarHUTOB MPU UX O0BEANHEHUH U Pa3/ICIICHUH.

16. UccnenoBanue AelCTBUS AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITbl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIbI B3aUMOJICHCTBUS KaTYIIKUA C TOKOM M MarHurta ot
CHJIBI TOKA U HapaBJICHUS TOKA B KAaTYILKE.

18. U3ydenue neiicTBUSI MarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.

19. KoHcrpynpoBaHue u u3ydeHue padoThl 3JEKTPOABUTATEIS.

20. Nsmepenne KII]] amekTpoaBuraTeIbHOM YCTAHOBKH.

21. OnbIThl MO MCCIEAOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOM MHIYKIMH: HCCIEIOBAHHE H3MEHEHUMN
3HAYEHUS U HANPaBJICHUSI UHIYKIIMOHHOTO TOKA.

9 KJIACC

oakwnE

Pa3ngen 8. Mexannyeckue siBJICHHUS.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOTO
JNBUKEHUs. PaBHOMepHOe mpsiMOJIMHENHOe IBWxkeHue. HepaBHOMEpHOE MNPSMOIMHENHOE JBUKEHUE.
Cpennsisi ¥ MTHOBEHHAs1 CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE npsiMosinHeliHOe BKeHue. CBoOoaHoe manenue. OnbiTol ['anmes.
PaBHOMepHOE nBWKEeHHE 1O OKpyKHOCTH. Ilepmon u uactora oOpamenus. Jluneinas u yrimoBas
cKopocTH. LIeHTpOoCTpEMUTENIBHOE YCKOPEHUE.

Ilepshiit 3akoH HeroroHa. Bropo#t 3akon HerotoHa. Tperuit 3akon HeroroHa. IIpuHuun cynepnosunuu
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujla TPEHHUS CKOJIBKEHHS, CHJIa TPEHHS MOKOs, Ipyrue
BU/Ibl TPECHHUS.

Cuna TsHKECTH U 3aKOH BCEMHPHOTO TATOTEHHUsS. YCKOpEeHHe CBOOOJHOrO majeHus. [[BmkeHue IuiaHeT
Bokpyr CounHua. IlepBast kocMudeckast ckopocTs. HeBecoMocTh u nieperpysku.

PaBHOBecue wmarepuanbHOM ToukH. AOcomoTHO TBEpAoe Teno. PaBHOBecme TBEpAOro Tema ¢
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TspkecTu.

Nmnynbe Tena. M3meHenwe umnynbca. Mmnynbc cuibl. 3aKOH coXpaHEHUsT UMMylbca. PeakTuBHOE
JBUKEHUE.



Mexannueckast pabota W MoIIHOCTh. PabGota cmi Tskectd, ynpyroctd, TpeHus. CBs3b SHEPruH H
pabotsl. [loTeHnManbHas SHEPrus Tejia, MOJHATOrO HaJ MOBEPXHOCTHIO 3eMid. [loTeHanpHast SHeprus
ckartoil npyxuHbl. Kunernueckas sHeprus. Teopema O KMHETUYECKOM 3HEpruu. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUN.

Jemoncmpayuu.

1. HaOmoneHne MEXaHU4YeCKOTO JIBIKCHHUS Tella OTHOCUTEIBHO Pa3HBIX TE OTCUETA.

2. CpaBHeHHE IyTEH M TPACKTOPH IBMXKEHHUS OJHOTO M TOTO JK€ TeJla OTHOCHUTEIBHO Pa3HBIX Tel
OTCYETA.

3. M3mepeHue CKOPOCTH U YCKOPEHUS MPSMOJIMHEHHOTO ABVKEHHS.

4. VccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBM)KEHMUS.

5. HaGnronenue MBMKEHHS Tela IO OKPYKHOCTH.

6. HaOmroneHne MexXaHWYECKHX SIBJICHHW, MPOMCXOIIIIMX B cUCTeMe orcuéra «Temexka» mpu e
PaBHOMEPHOM M YCKOPEHHOM JIBU’KEHUU OTHOCHUTEIBHO KaOMHETa PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHUS TeJla OT MaCChl TeJa U JEHCTBYIOLIEH Ha HETO CUIIBI.

8. HaOnromenue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJ.

9. H3meHnenwue Beca Tena Ipu YCKOPEHHOM JIBHKEHHU.

10. Ilepemavya ummysbca IpU B3aMMOICHCTBHH Tell.

11. IIpeoOpa3oBaHus SHEPTrUU IPU B3aUMOJCHCTBUH TEJI.

12. CoxpaHeHHe UMITYJTbCA TIPY HEYIPYTOM B3aHMOICHCTBHH.

13. CoxpaHeHme UMITyJIbCca IPU A0COJIFOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HabGmroneHne peakTHBHOTO JBUKEHUS.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTUuU Npu CBOOOIHOM Ma/IeHUN.

16. CoxpaHeHHNe MEXaHUYECKOH SHEPTHH MPH ABIKEHUHN TeJla IMOJ1 ACHCTBUEM MTPYKUHBI.
Jlabopamopnwie pabomel u onvimel.

1. KoHcTpynpoBaHMe TpakTa Ajis pa3roHa W JaJbHEHIIEr0 PaBHOMEPHOIO JABMKEHMS IapHKa WIH
TEJICKKH.

2. OmnpeneneHue cpeiHedl CKOPOCTH CKOJBXEHHUS Opycka WIM JBHXKEHHS IIapUKa 10 HAKIOHHOMN
IIJIOCKOCTH.

3. OmnpezneneHue yCKOpEHUs Teja NpH paBHOYCKOPEHHOM JBMKEHHH [0 HAKIIOHHOM IJIOCKOCTH.

4. MHccrnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JBIM)KEHHM 0€3 HadalbHOU
CKOPOCTH.

5. IlpoBepka rumoTesbl: €ciau HPHU PAaBHOYCKOPEHHOM JIBH)KEHMH O€3 HauyalbHOM CKOPOCTH IyTH
OTHOCSTCS KaK psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIUE IIPOMEXYTKH BPEMEHH OJUHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTHU CUJIbI TPEHHSI CKOJIBXKEHHUS OT CHJIbI HOPMAJIbHOT'O IaBJICHHUS.

7. Omnpenenenue Ko3ppuImeHTa TPEHUS CKOIBLKCHUS.

8. Omnpenenenue KECTKOCTH MPYKUHBI.

9. Onmnpenenenue paOOTHl CHIbl TPEHUS IPU PABHOMEPHOM JIBM)KEHHM Te€Ja I10 TOPU30HTAIBHOM
IIOBEPXHOCTH.

10. Omnpenenenne paboThl CHIIBI YIPYTOCTH IPU MOABEME Ipy3a C UCIOJIB30BAHUEM HEIMOJBUKHOIO U
MIOJIBUKHOTO OJIOKOB.

11. M3yyeHue 3ak0HaA COXpPAHEHUS SHEPTHH.

Pa3zgen 9. Mexannyeckue KoJ1e0aHusl M BOJIHBI.

KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTUKM KojieOaHMH: NEepHOJ, 4acToTa, aMIUIUTYHA.
MaremaTHueckuil U Npy>KUHHBINA MasTHUKHU. [IpeBparienne sHepruu npu KosiedaTeabHOM JIBUKEHUH.
3aryxatomue KosiebaHus. BpiHyxaeHHble KoneOaHusi. Pe3zonanc. Mexanuueckue BOJHbI. CBOHCTBa
MEXaHWYECKUX BOJH. [IpomosnbHble W momepeuHble BOJIHBL. JlIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4ecKnue BOIHbBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. 'pOMKOCTB 3ByKa M BbIcOoTa TOHa. OTpaxkeHue 3Byka. THPpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1. HaOmonenue koaeOaHMii TeN MO/ I€HCTBUEM CHUIIBI TSDKECTH U CHIIBI YIPYTOCTH.

2. HabGnronenue xonebaHuil rpy3a Ha HUTH U HA TIPY>KUHE.

3. HaOmroneHue BEIHYX/ICHHBIX KOJeOaHUN U pe30HaHca.

4. PacnpocTpaHeHHe MPOJIOIbHBIX U MONEPEYHbIX BOJIH (HA MOJIEIHN).

5. HaGnroneHnue 3aBUCMOCTH BBICOTHI 3BYKa OT YacTOTHI.



6. AKycTHYECKHI PE30HAHC.

Jlabopamopusvie pabomot u onvimel.

Ornpezenenre 4aCTOThI U IEPHO/JIa KOJICOaHUI MaTeMaTHYECKOTO MasiTHUKA.

Omnpenenenre 9acToThl U Iepro/1a KoaebaHuil PyKMHHOTO MasITHHUKA.

HccnenoBanue 3aBUCUMOCTH TIepHOAa KoJeOaHUH TOIBEIIICHHOTO K HUTH Ipy3a OT JIUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpHOa KOJeOaHU PYKMHHOTO MasiTHUKA OT MacChl Tpy3a.
[IpoBepka He3aBUCHMOCTH TIEPHOIa KOJIeOaHU rpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl rpy3a.
OnBITHI, TEMOHCTPHPYIONINE 3aBUCUMOCTh MEPHOAa KOJICOAHUN MPYKUHHOTO MAasTHHUKA OT MacChl
rpy3a U *KECTKOCTU MPYKUHBI.

7. HW3mepeHne yckOpeHUs: CBOOOIHOTO MaCHUSI.

Pa3nes 10. Di1ekTpoOMarHuTHoOe 1M0Jie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE ToJie. DJEKTPOMArHUTHBIC BOJIHBL. CBOMCTBA 3JeKTpoMarHUTHBIX BOJH. Illkama
AJIEKTPOMATrHUTHBIX BOJIH. VCIIOIb30BaHNE AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.
DnekTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 1EKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie padbomel u onvimel.

1. U3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOUILI0 MOOMIIBHOTO TesedoHa.

Pazgea 11. CBeToBbIE AABJICHUS.

JlyueBas mozens cBeta. crounuku cBeta. [IpsamonuneitHoe pacnipocTpaneHne cBera. 3armenus ConHua
n JIynel. Otpaxkenue cera. [lmockoe 3epkano. 3aKOH OTPAKEHUSI CBETA.

[Ipenomsiennie cBeta. 3akoH TIpelomiieHUsi cBera. [lojHO€ BHYTpEeHHEE OTpaKE€HUE CBETaA.
Hcnonp30Banme MOTHOTO BHYTPEHHETO OTPAXKEHHUS B ONTHYECKUX CBETOBOIAX.

Jlunza. Xon naydeit B maze. Ontudeckas cucrema ¢oToarnmapara, MUKpOCKOIIa U Teleckomna. [ma3 kak
onTHYecKas cucrema. bauzopykocTs U JaIbHO30PKOCTb.

Paznoxxenue Oenoro ceera B cnektp. OnbiTel HetoToHa. CroskeHHE CHEKTpalbHBIX MBETOB. Jlucmepcus
CBeTa.

Hemoncmpayuu.

[IpsamonuHelHOE pacipoCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonyuenue n3006pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

[Ipenomnenue cBera.

OnTUYecKUui CBETOBOJI.

Xon stydeld B coOuparomiei JInH3e.

XoJ1 my4der B pacCEUBaloOIeH JIMH3E.

[Tonyuenue n306paxeHui ¢ TOMOIIBIO JIUH3.

. Ilpunnun neiictBus doToamnmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogaens riasa.

11. PasnokeHue 6e10ro cBeTa B CIEKTD.

12. Tlonydenue 6e10T0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimel.

1. MUccnenoBanue 3aBUCUMOCTH yIJia OTPA)KEHUsSI CBETOBOTO JIy4a OT YIiia MaJeHusl.

2. N3yueHne XxapaKTEpUCTHK U300paKeHUs MpPEAMETa B TUIOCKOM 3epKaie.

3. MHccnemoBaHue 3aBUCHMOCTH yIJia MPENOMIJICHHS CBETOBOTO JIyda OT yIjla MaJeHHs Ha TpaHUIEe
«BO3yX—CTEKIJIO».

4. Tlonmy4yenue u300paskeHUN C TOMOIIBIO COOMPAIOIIEH TNH3HI.

5. Omnpenenenue GOKYCHOTO PACCTOSIHHS U ONITHUYECKOM CUJIBI COOMPAIOIIIEH JTHH3BL.

6. OmbITHI O PA3NOKEHUIO OETIOTO CBETA B CIIEKTP.

7. OmBITHI IO BOCIPHUATHIO IIBETA MIPEIMETOB MPHU UX HAOIIOJCHUH Yepe3 IIBETOBBIE (DMIBTPHI.

Pa3znen 12. KBanToBLI€e IBJICHHUS.

OmnsiTel Pesepdopna u mnanerapHas Mojenb aroma. Moaens aroma bopa. Mcnyckanue u morjiomieHue
cBeta atroMoM. KBaHThI. JInHeuaThie CIeKTPHI.

oakrwnE

CoNoOR~wWNE



PamnoaktuBHOCTE. Anbda-, O6eTa- U ramma-usznydeHus. CTpoeHrne aToMHOTO sapa. HykiaoHHas mojens
aTOMHOTO sipa. M3otonsl. PaguoaktusHble npespaienus. [lepuoa nonypacnana aToMHBIX sIEp.
SnepHble peakuu. 3aKOHbBI COXpAaHEHUS 3apsI0BOTO U MACCOBOT'O YHCEN. DHEPIHsl CBSI3U ATOMHBIX SIIED.
Cas13p Maccel U 3Hepruu. Peakunu cunTesa u nenenus saep. Mcrounnku sneprun CosHia u 3BE€37.
SAnepHas sHepretuka. JlecTBUA paAMOAKTUBHBIX U3JIy4YCHUN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphpl U3J1y4yeHUs U TOTJIOIEHHUS.

CrieKTphl pa3auyHbIX Ia30B.

Criextp BoAOpO/Ia.

Habnronenue TpexoB B kamepe BuibcoHa.

Pabora cuérunka HOHU3UPYIOUINX U3TyICHUI.

Peructpanus n3nydueHus NpupoHbIX MUHEPAJIOB U MPOTYKTOB.

ﬂaﬁopamopnbze padomot u onvimol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYATHIX CIIEKTPOB U3TY4EHUS.

2. MHccnenoBaHue TPEKOB: H3MEPEHUE SHEPTHU YACTHIIHI IO TOPMO3HOMY ITyTH (110 POTOTpadusim).

3. MH3mepenue paanoakTHBHOTO (OHA.

IToBTOpHUTEILHO-00001IAKOIIINI MOIYIb.

[ToBTOpHUTENBHO--0000MIAOMIMIT ~ MOAY/Ib TPEIHAa3HAYeH IS CHCTeMaTH3alluu H  0000IIeHus
MIPEIMETHOTO COJIEPYKAHUS W OTbITA JESITENbHOCTH, MPUOOPETEHHOrO NpPU M3YYEHHH BCETro Kypca
¢bu3MKM, a TakKe I8 TMOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY O3K3aMeHy Mo (usuke s
oOyuaroniuxcs, BHIOPaBIINX ATOT Y4eOHBIN MpeameT.

[Ipn m3ydeHun NaHHOTO MOJYJS PEAU3yIOTCS M CUCTEMAaTU3UPYIOTCS BUJIbI JEATEIbHOCTH, HA OCHOBE
KOTOPBIX OOecreynBaeTcsi NOCTUKEHUE MPEIMETHBIX U METalnpeIMEeTHBIX IUIAHUPYEMBIX pPe3yJIbTaToOB
oOyueHusi, GopMUpYyETCs €CTECTBEHHOHAYYHAsTPAMOTHOCTh: OCBO€HHE HAYYHBIX METOJIOB UCCIIEIOBAHUS
SBJIGHUW TPUPOJBl M TEXHUKU, OBJAJCHHE YMEHUAMU OOBSICHATH (PU3MUECKHUE SIBICHUS, NMpPUMEHSsS
MTOJIy4EHHBIE 3HAHUS, PEIIaTh 33Ja41, B TOM YHCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIBHBIE.
[IpyHOMNIMAIBHO JAEATENBHOCTHBIM XapakTep [JaHHOIO pasjena peaausyercss 3a C4€T TOro, 4YTo
oOyuaroniuecs BBIMOIHSIIOT 331aHUs, B KOTOPBIX UM MpEJIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUN pACIIO3HABATh W HAYYHO OOBACHATH (PU3MUECKUE SBIICHUS B
OKpY’Karollel NpUpoJie U MOBCEAHEBHON KU3HU;

MCIOJIb30BAaTh HAay4YHBIE METOJbl HCCIENOBaHUS (U3MUYECKUX SBICHHUM, B TOM YHUCIE JUISI IPOBEPKHU
TUIIOTE3 U MOJyYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH Hay4dHbIE OCHOBBI HauOOJiee BAXKHBIX JOCTHKEHHI COBPEMEHHBIX TEXHOJIOTHM, HaIllpUMep,
MPAKTUYECKOTO HCIOJIb30BAHUS PA3JIMYHBIX MCTOYHMKOB SHEPIMM Ha OCHOBE 3aKOHA IPEBpAILlCHUS U
COXpaHEHUs BCEX U3BECTHBIX BUJIOB SHEPIUH.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

oakrwnpE

W3ydyenne ¢u3uku Ha YypOBHE OCHOBHOrO oOImIero oOpa3oBaHUs HANpPaBIEHO Ha JOCTH)KEHUE
JUYHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrare u3yueHus UMKy Ha YpOBHE OCHOBHOTrO 0OOIIero oOpa3oBaHus y oOydaromerocs OyayT
chOpMHUPOBAHBI CIIEAYIOUIUE JINYHOCTHBIE PE3YIbTaThl B YACTHU:

¢ 1) NaTPHOTHYECKOT0 BOCIIMTAHUSA:

e [] mposiBIIeHHE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PU3HUECKO HAYKH;

e [] [IEHHOCTHOE OTHOIIEHHE K IOCTHKEHUSIM POCCHICKHUX YUEHBIX--(PHU3UKOB;

¢ 2) rpa’KAaHCKOr0 U JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

¢ [] TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJIEHHUU OOIIECTBEHHO3HAYMMBIXU 3TUYECKUX MPOOIEM,
CBSI3aHHBIX C MMPAKTUYECKUM NMPUMEHEHHEM TOCTHKEHHUHN (PU3UKH;

e [ | 0CO3HaHNE BA)KHOCTU MOPATBHO--3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

¢ 3) 3CTeTHYECKOI0 BOCIIMTAHUS:

e [] BOCTIpUATHE ICTETUYECKUX KauecTB (pU3MUeCKOl HAyKH: €€ TApMOHHYHOTO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

®4) HEHHOCTH HAYYHOI'0 MO3HAHMS:



e [] OCO3HaHUE HEHHOCTH (U3NYECKON HAyKW KaK MOIIHOTO HMHCTPYMEHTa MO3HAHHUS MHPA, OCHOBBI
pPa3BUTHUS TEXHOJOTUM, BAXKHEHUIIIEH COCTABIIAIOIIEH KYJIbTYpBI;

e [] pa3BUTHE HAY4YHOM JIFOOO3HATEILHOCTH, HHTEPECA K UCCIIEI0BATENIbCKOM AEATEIbHOCTH;

¢5) ¢popMHupOBaHNS KYJAbTYPHI 310POBbSI H IMOLMOHAJIBHOI0 0J1arONOJIyYHUsi:

e[| OCO3HaHWE IEHHOCTH Oe30macHOro oOpas3a KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BaXHOCTH MPaBUJI 0€30MaCHOTO MOBEACHUS HA TPAHCIIOPTE, HA JOPOrax, ¢ 3JIEKTPUUIECKUM H TETIOBBIM
000pyJIOBaHHEM B IOMAITHUX YCIOBHSIX;

e [] chopMUpPOBAaHHOCTH HaBbIKa pedIeKcuu, MPU3HAHNE CBOETO TpaBa Ha OMIMOKY M TAaKOTO )K€ MpaBa y
JPYroro 4ejoBeKa;

¢ 6) TPY10BOI'0 BOCIINTAHMSA:

e[| AaKTMBHOE y4yacTHE€ B PpEIIEHWU NPAKTHUECKUX 3aJady (B paMKax CeMbH, 0Opa30BaTEIbHON
OpraHu3aliy, ropoja, Kpas) TEXHOJOTMYECKOM M COLMAlbHON HAlpaBICHHOCTH, TPEOYIOIIUX B TOM
yucie U PU3NIECKUX 3HAHUM;

e [] yHTEpeC K NPaKTUYECKOMY U3YUEHUIO MTPOQecchii, CBA3aHHBIX C PUZUKOM;

¢ 7) 3KOJIOTMYECKOT0 BOCIIUTAHMS:

e [] opueHTalMs Ha NpUMEHEHHWE (PU3MYECKUX 3HAHMW NJIs pelleHus 3agad B o0JacTh OKpyxarouiei
Cpelibl, IITAaHUPOBAHMSI TIOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX MOCIEACTBUI I OKPYKAIOILEN CPEJIbl;

e [] oco3HaHue rI00albHOTO XapaKTepa SKOJIOTHUECKUX MPoOieM U MyTel UX pelleHus;

¢ 8) ajanTanuu K M3MEHAIOLUMCS YCJI0OBUAM COMAJIBHOM M IPUPOAHOM Cpelbl:

e [] moTpeOHOCTh BO B3aMMOJECMCTBUM TpPHU BBHINOJIHEHUHM HCCIENOBAaHUN M MIPOEKTOB (HU3UUECKOI
HaIPaBJIEHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSIM JPYTUX;

e [] IOBBIIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO IEATEIbHOCTb;

e[| motpebHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM 4Yucie (HOPMYITHPOBATH HUJCH, TOHSTHSI,
TUINOTE3bI O (PU3HYECKUX 00BEKTAX U SIBICHUSX;

e [| oco3nanue AeUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 007aCTH (DU3HKH;

e [] TUTaHUPOBAHKE CBOETO PAa3BUTHSI B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

e [] cTpeMJieHHE aHAIM3UPOBATH M BBIABIATH B3aUMOCBS3H MPHUPOABI, 00IIECTBa U SKOHOMHKH, B TOM
YHClie C UCTOIb30BaHNEM (PU3NUECKUX 3HAHUM;

e [] OllEHKa CBOUX JEHCTBHIl ¢ yuy€TOM BIMSIHUSA HAa OKPYKAIOUIYIO CpPEeay, BO3MOXHBIX TJI0OATBHBIX
OCJIEACTBUI.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHusi mporpaMMbl MO (HU3MKE HAa YPOBHE OCHOBHOIO OOIIero oOpa3oBaHUS Y
oOyuaromierocs OyayT copMUPOBaHbI MeTaNlpeAMeTHbIe pe3yJIbTaThl, BKIIOYAIOIINE T03HABATEIbHBIC
yHHUBEpCalIbHbIE Yy4yeOHblEe JEHCTBHS, KOMMYHHKATHBHBIE YyHUBEpPCAJIbHbIE YueOHbIE JIEHCTBUSA,
pEryIATUBHBIC YHUBEPCAIbHBIE YUeOHBIEC CHCTBUS.

ITo3HaBaTe/1bHBIE YHHBepcaJlbHbIe Y4eOHbIe JeiicTBUSA

ba3oBrble Jornyeckune aelcCTBHSA:

® BBLISIBIIAATH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKU OOHEKTOB (SIBICHUN);

® YCTaHABIIMBAThH CYIECTBEHHBIN MPU3HAK KIacCU(PHUKAIIMN, OCHOBAHHUS I 0000IIEHNsI U CPABHEHUS;

® BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHs B paccMaTpuUBaeMbIX (hakTax, JAHHBIX U HAOIIOACHUSX,
OTHOCSIIIMNXCS K (PU3UUYECKUM SIBJICHUSIM;

® BBISIBIIATH MPUYMHHO--CIICJCTBEHHBIE CBSI3U MPHU M3y4eHUH (PU3MUECKUX SBICHUN M MPOLIECCOB, JeNaTh
BBIBOJBI C UCIIOJB30BAaHUEM JCAYKTUBHBIX U MHIAYKTUBHBIX YMO3aKJIKOUYEHUW, BBIABUIaTh TMIIOTE3BI O
B3aMMOCBS3SX (PU3MYECKUX BEIUYUH;

® CaMOCTOATEIIFHO BBIOMpATh crioco0 pemieHus: yueOHOU ¢u3nyeckoi 3aiadyn (CpaBHEHHE HECKOJBKHX
BAPUAHTOB pEIICHUs, BHIOOP Hauboliee MOIXOJIIIETO C YYETOM CaMOCTOSITENILHO BBIJEICHHBIX
KPHUTEPHEB).

ba3zoBble uccieaoBarebckue AecTBUS.



® 1ICII0JTB30BaTh BOIPOCHI KaK MCCIIEA0BATEIHCKUN MHCTPYMEHT TO3HAHUS;

® [IPOBOJTUTH 10 CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OIIBIT, HECTIOXKHBIA (DU3MUECKUN SKCIIEPUMEHT,
HEOOJBII0e UCCeI0BaHNEe (PU3HUECKOTO SIBJICHHUS,

¢ OIICHMBATh HAa MIPUMCHUMOCTb U TOCTOBCPHOCTDH I/IH(bOpMaHI/IIO, MOJIYYCHHYIO B XOZC UCCJIICAOBAHUSA U
IKCIIEPUMEHTA;

® CaMOCTOSATEIHFHO (POPMYITHPOBATH 000OIIEHNUS U BRIBOIBI M0 PE3yIbTaTaM MPOBEAEHHOTO HAOIIOACHHUS,
OIIbITa, UCCIICAOBAHUA,

® [I[POrHO3MPOBATh BO3MOXKHOE JajibHeiIee pa3BUTHE (U3NYECKUX IPOIECCOB, a TAKKE BBIJIBHTaTh
MMPCAIIOJIOKCHUA 00 ux Pa3BUTHUHN B HOBLIX YCJIOBHUAX U KOHTCKCTAX.

Pa6ora ¢ undpopmanmueii:

® [IPUMEHATH Pa3IMYHBIE METOJbI, HHCTPYMEHTBI U 3aIpOChl MPH MOWCKE W O0TOOpEe MHPOPMALUHN WIH
JAHHBIX C YYETOM IPEIOKEHHON YueOHOH (PU3NUECKO 3a/1auu;

® AHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OpPM
MIPEJICTaBJICHNS,;

® CaMOCTOATEIbHO BBIOMPATh ONTHUMANIbHYIO (OpMY MPEACTaBICHUS HMHPOPMALMU U WIUIFOCTPUPOBATH
pelIaeMble 3a7a4u HECJIO)KHBIMHM CXeMaMU, TuarpaMmMamMu, HHOHM rpa@ukoil 1 uX KOMOMHALUSIMH.
KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbI€e el CTBHUS:

®B X0Jie OOCYXKJeHHUs1 y4eOHOro Marepuaina, pe3yJbTaToB JIabOpaTOPHBIX PabOT M MPOEKTOB 3a/1aBaTh
BOITPOCKI IO CYHIECTBY O6CY)K)I&GMOI>1 TEMBI W BBICKA3bIBATh WIACHU, HAIICJICHHBIC HAa PCIICHHUEC 3aJa4un U
MO IepKaHue OJIaroKeIaTeIbHOCTH OOIICHNS;

® COIMOCTABJIATE CBOU CYXXACHHA C CYKJIACHUAMU APYIrUX Y4aCTHUKOB JIMaJIora, O6HaPY)I(HBaTI) pasiniue u
CXOJICTBO TIO3UITHHA;

® BEIpaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX U IIMCbMEHHBIX TCKCTAX;

e IyOJMYHO TPEACTABIATH PE3YJIbTaThl  BBINOJHEHHOIO  (U3UYECKOTOo OmbITa (IKCHEPHUMEHTA,
HCCIe0BaHUs, TIPOCKTA);

® IOHUMaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMaHAHOW M HMHIUBUIYAIbHOW pabOTHI MpU pelIeHUH
KOHKPETHOM (pU3ndecKoi mpoOIemsl;

® IPUHUMATh L€ COBMECTHOW JEATEIbHOCTH, OpPraHU30BBIBATH ACUCTBHUS MO €€ JTOCTHXKEHUIO:
pacmpenensaTb poJid, OO0CYXIaTh MPOIECCHI M PE3YJIbTaThl COBMECTHOM pabOThl, 0000maTh MHEHUS
HECKOJIBKUX JTIOACH;

® BBINIOJIHATH CBOIO YacTh PabOThI, JOCTHras KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY HAIIPAaBJICHUIO U
KOOPJIUHUPYS CBOU JCHCTBUS C JPYTUMHU WIEHAMU KOMaH/Ibl;

® OI[CHMBATh KayecTBO CBOEr0 BKJIaJa B OOLMH NPOAYKT IO KPUTEPUSIM, CaAMOCTOSITEIbHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHble YHHBepPCcaJbHbIe YUeOHbIE 1eiCTBHS

Camoopranuszanmsi:

® BBISIBJIAT MIPOOJIEMBI B JKU3HEHHBIX U Y4EOHBIX CUTYalUAX, TPEOYIOUIMX Uil pelieHus (pusndeckux
3HAHUH;

® OPHEHTHUPOBATHCS B PA3IUYHBIX MOJX0JaX MPUHATUS pPelieHUu (MHAUBUAYAIbHOE, IPUHITHE PEIICHUS
B IpyIIe, IPUHATHE PEIICHUN TPYIIIOif);

® CaMOCTOSATENIFHO COCTaBIIATh AITOPUTM pelIeHHs (PU3NYECKOW 3aJadydl WM TUTaHa HWCCIEIOBAHHS C
y4€TOM HMEIOIINUXCSI PEeCypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh IMpejiaraeMbie
BApUAHTHI PEILICHUI;

e [leN1aTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIlICHHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

® 1aBaTh a/ICKBATHYIO OLIEHKY CUTYallUM U Mpeajararh IiaH e€ U3MEHEHUs;

¢ O0BSICHATh TMPUYHMHBI JOCTH)KCHHSI (HEHOCTH)KEHHUS) pPe3yJbTaTOB JEATEIbHOCTH, JaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY;



® BHOCHTH KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCIIE B XOJI BBIMOJHEHUS (PU3NYECKOTO HCCIEIOBAHUS
WIA TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, U3MEHUBIIMUXCA CUTYallUd, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBUE PE3ysbTaTa LCJIA U YCIOBUM;

® CTaBUTH ce0s1 Ha MECTO JPYroro 4YeJoBeKa B XOJe CIOopa WU JUCKYCCUU Ha HAYYHYIO TEMY, IOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY IPYIroro;

e [IpU3HABATh CBOE MPABO HA OIMIMOKY IMPH pEHICHWH (U3NYECKUX 33/7a4 WIM B YTBEPXKICHHUSIX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPABO JPYroro.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOydenuss B 7 kJjiacce MpeaMETHBIE pe3yiabTaTbhl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)xaTh
Cc(OPMHUPOBAHHOCTH y OOYHArOIINXCS YMEHUI:

® [ICITOJTB30BaTh TIOHATHS: (PU3NYCCKUE W XHUMHUYCCKUEC SIBJICHUS, HAOIOJICHUE, IKCIEPUMEHT, MOJECIb,
TUTIOTEe3a, SAMHUIIB (PH3MUECKUX BEIMYNH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSIHUS BellecTBa (TBEpoe,
KHUJKOE, Ta3000pa3HOe), MEXaHUUECKOE JIBIKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIUHEHHOE),
TPAaeKTOpHUs, paBHOJACHCTBYIOmAs cwima, aeopmanus (ynpyrasi, IUIaCTHYecKasl), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

e pa3nuyath SBICHUSA (MU(Qy3us, TCIUIOBOE JBIKEHUE YACTHI[ BEMIESCTBA, PAaBHOMEPHOE JBH)KCHUE,
HEpaBHOMEpHOE JBIDKEHHE, WHEPIHS, B3aUMOJICHCTBUE TEJl, paBHOBECHE TBEPABIX TEINl C 3aKPETUIEHHON
OCBIO BpAIlleHUS, Iepeaada JaBJICHUS TBEPABIMUA TEJIaMH, J>KHJIKOCTIMH M Ta3aMHu, arMochepHoe
JaBJICHWEe, TUTABAHWE TeJ, IMPEBPAIICHUS MEXaHWYECKOW SHEPruu) IO OIMHMCAHUI0 WX XapaKTePHBIX
CBOWCTB ¥ Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECKOE SBICHNUE;

® pacrio3HaBaTh MPOSIBIICHUE W3YYEHHBIX (PU3UYCCKUX SBICHUN B OKPYXAIONIEeM MHPE, B TOM YHCIIC
¢buznueckue SIBICHUS B MPUPOJE: IPUMEPHI ABIKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B KUBOM U HEKUBOI
MpHUpoJIe, NEHCTBUE CHIIBI TPEHUS B MPUPOJIE U TEXHHKE, BIMSHUE aTMOC(EpPHOro JaBlIEHUS Ha KUBOU
OpraHusM, IJIaBaHUE PbIO, pblYaru B TeJe YeNOBeKa, MPU ITOM IMEPEeBOJIUThH MPAKTUYECKYIO 337auy B
y4eOHYI0, BBIJICISATH CYIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) (PU3HUYECKUX SBJICHHIA;

® OIMCHIBATh M3yYCHHBIE CBOWCTBA Tel M (U3MYECKUE SBJICHUS, UCIOJB3YS (DU3HUECKHUE BETUYUHBI
(Macca, 00bEM, MIIOTHOCTH BEUIECTBA, BPEMsI, IIyTh, CKOPOCTh, CPEIIHSSI CKOPOCTh, CHUJIa YIIPYrOCTH, CHUJIa
TSKECTH, BEC Tela, CUila TPEHHUs, JaBjieHue (TBEPJOro Tena, KUIKOCTH, Ta3a), BHITAIKUBAIOLIAS CUIIA,
MeXaHu4yecKas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbL, KOA(PQHUIMEHT MOJIE3HOTO ACHCTBUA
MEXaHHU3MOB, KUHETHYeCKas M TIOTEHIMallbHAs HHEprus), MpU OMNHCAHWU [PABWIbHO TPAKTOBATh
(busznyecKkuil CMBICT HCIHOJB3YEeMbIX BEIUYHMH, MX OOO3HAUYEHHS M EIUHUIBl (PU3NYECKHX BEJIMYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONINE JAaHHYIO (PU3MUECKYIO BEIUYHHY C JAPYTUMHU BEIHMUYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

® XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKUE SBJICHUS M MPOIECCHI, UCHIOIb3YsI IPAaBHIIA CIOKEHUS CUIT
(Boonb omHOM mpsimoif), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, MPaBUIIO PAaBHOBECHS pblyara
(610Ka), «30JI0TOE MPaBUIO» MEXAHUKHU, 3aKOH COXPAHEHHUS MEXaHWYECKOUM IHEpPruu, MpU TOM JaBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aITUCHIBATH €r0 MAaTEMaTUYECKOE BBIPAKEHUE;

® 00BSICHATH (PU3MUECKUE SIBICHUS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHMCJIE U B KOHTEKCTE CUTyallUl
MPAKTUKO-OPUEHTUPOBAHHOTO ~ XapakTepa: BBISBIATh MPUYUMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTH
0o0BsicHeHHE U3 1—2 JMOTMYECKHX IIaroB ¢ OMopoil Ha 1-2 M3ydeHHBIX CBOMCTBA (DU3MUECKUX SIBICHHM,
(bu3MYECKUX 3aKOHA UITU 3aKOHOMEPHOCTH;

epemath pacy€THbe 3a7a4ul B 1—2 JAEWCTBHS, HCIONB3ysd 3aKOHBI M (DOPMYIbI, CBS3BIBAIOIINE
(busnuecKkre BEeTUYUHBI: HA OCHOBE aHAIN3a yCIOBUS 33Ja4y 3allMChIBATh KPAaTKOE YCIOBHE, MOACTABIATh
¢busznueckue BeMMYMHBI B (OPMYIbl W TPOBOAUTH PACYETHI, HAXOJIUTH CIPABOYHBIE TaHHbIE,
HE0OX0IMMBIE JUIS PEIICHUS 3a/1a4, OIICHUBATh PEATUCTHUYHOCTD MOTYYeHHON (DU3NYECKON BETUYHHEI;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIN (PU3UIECKUX METOJIOB, B OMUCAHUU
WCCIIEIOBAHUS BBIJCIATh MPOBEPSIEMOE IMPEANOJIOKEeHUE (TUTOTE3y), pa3inyaTh U HHTEPIPETUPOBATH
MOJTy4YeHHBIH PE3yabTaT, HAXOIUTh OLIMOKH B XOJI€ OTBITA, JIENIaTh BBIBOJIBI 110 €T0 pe3ylbTaTaMm;



® [I[POBOJIUTH OMBITHl 1O HAOMIOACHUIO (DU3MYECKUX SBICHUH WM (PU3HYECKHX CBOWCTB TeIl:
dbopMymTUpoBaTh  MPOBEPSEMBIE  MPEINOJOKEHUS, COOUpAaTh YCTAaHOBKY W3  MPEAJIOKEHHOTO
000pyZI0BaHUs, 3aMCHIBATH XO/1 OTIBITa U (POPMYIUPOBATH BHIBOIBL;

® BLINIOJIHATE NPAMBIC U3MCPCHUA PACCTOSIHHA, BPECMCHH, MACChl TCJia, 06’béMa, CHJIBI U TEMIICPATYpPhI C
WCIOJb30BAHMEM AHAJIOTOBBIX M IHM(POBBIX MPUOOPOB, 3aMUCHIBATH TOKAa3aHUS NMPUOOPOB € Y4ETOM
3aJJaHHOH a0COJIOTHOM MOTPENTHOCTH U3MEPEHUIA;

® [IPOBOAWTDL UCCIICAOBAHUC 3aBUCUMOCTHU 0I[HOI7[ (bH3quCKOﬁ BCJINYHHBI OT Ilperf;I C HCIIOJIB30BaHUEM
MPSIMBIX U3MEPEHUN (3aBUCHMOCTH IyTH PAaBHOMEPHO JIBUXKYLIETOCS Tejla OT BPEMEHU JBIKEHUS Tela,
CHJIBbI TPCHUSA CKOJIBXKCHUSA OT BCCa TCJIa, KAYCCTBa O6pa6OTKI/I HOBerHOCTCﬁ TCJI U HE3aBHUCHUMOCTH CHJIBI
TPCHUA OT IJIOAA COIMPUKOCHOBCHUA TCJI, CUJIBI YIIPYTOCTHU OT YAJIUMHCHUSA IIPYKUHBIL, BLITaHKHBaIOIHGﬁ
CUJIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa M OT IJIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTHU OT TUIOTHOCTH
TeNa, OT TIYOUHBI, HAa KOTOPYIO MOTPYKEHO TEJIO, YCIOBHIA IJIaBaHUs TeJl, YCIOBHH PABHOBECHSI phlYyara u
OJIOKOB), YJ4acTBOBATh B TUIAHUPOBAHHH y4eOHOTO HCCIIEOBAaHUS, COOMPATh YCTAHOBKY M BBITIOJHSTH
U3MEpeHusi, Clenyd MNpPeJIOKEHHOMY IUIaHy, (UKCUPOBATh pe3yJabTaThl MOJYYEHHOW 3aBUCUMOCTHU
(1)I/I3I/I‘-ICCKI/IX BCJIMYHWH B BUAC MPCATOKCHHBIX Ta6J'II/IH nu Fpa(bI/IKOB, ACJIaTb BBIBOJBI IO PE3yJIbTaTaM
WCCIIeIOBAHUS;

® [IPOBOANTE KOCBCHHBIC N3MCPCHUA (1)I/ISI/I‘~ICCKI/IX BCJIMYHUH (HJ'IOTHOCTI) BEUICCTBA KUJAKOCTHU U TBépI[OFO
TeNa, cuja TPEHUS CKOJIBKCHHWS, NaBJICHUE BO3/yXa, BBITAKMBAIONIAas CHJIA, JCHCTBYIOIIAas Ha
MOTPY)KEHHOE B KUIKOCTh TENO, KOADOUIIMEHT TMOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHW3MOB), CIEIYs
MPeI0’)KEHHOW MHCTPYKLIMU: TIPU BBITIOJTHEHUH U3MEPEHUN cOOUpaTh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY U
BBEIYHCIISTEH 3HAUECHHUE HCKOMOM BCJIIMYHHBI,

e cOOJI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MPpH paboTe ¢ 1abopaToOpHBIM 000pyI0BaHUEM;

® yKa3bIBaTh MIPUHIIMIIBI IEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP, IUHAMOMETP,
COOOIIAIOIHECs COCY/IbI, 0apOMETp, phIvar, MOABMKHBIN W HETIOABMKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

® XapaKTepU30BaTh MPUHLUIBI ICHCTBUSA U3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPONCTB C ONMOPOH Ha
UX ONHUCAaHUsA (B TOM 4HCIE: NOIMUIHMKM, YCTPONHCTBO BOJONPOBOJA, THAPABINYECKUH IIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, apeoMEeTp), UCIOJb3yd 3HaHHUA O CBOMCTBAX (U3UYECKUX
SBJICHUH U HEOOXOJUMBbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOJUTH HpUMEpPhl (HAXOAUTh HHGPOPMALMIO O MpPHUMEpax) NPAKTUYECKOTO MCIOJIb30BaHUs
(M3UYECKUX 3HAHWW B TOBCEIHEBHOW XU3HM JUIsi oOecredeHus: Oe30MacHOCTH TpH OOpalleHuu C
npubopaMM ¥ TEXHHYECKUMHU YCTPOWCTBAMM, COXpPaHEHUs 370pOBbi M  COOJIOJCHUS HOPM
9KOJIOTUYECKOT0 MOBE/ICHUS B OKPYKAIOLIEH Cpe/Ie;

® OCYILIECTBJIATH OTOOP MCTOYHUKOB MH(pOpMaLK B IHTEpHETE B COOTBETCTBHUHU C 33JaHHBIM ITOMCKOBBIM
3allpoCOM, Ha OCHOBE HMMEIOLIUXCS 3HAHMM M IyTEM CPAaBHEHUS DPA3JIMYHBIX MCTOYHUKOB BBIICIATH
MHGOPMaLINIO, KOTOPAs SIBJISIETCS] IPOTUBOPEUYHUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

® [ICII0JIb30BaTh IPU BBINOJHEHUH Y4eOHBIX 3a/laHUN HayyHO--NIOMYJSPHYIO JIUTEpaTypy (QpU3MUECKOTro
coJiepKaHus, CIIPaBOYHbIE MaTepHalibl, pecypchbl ceTu MHTepHeT, BiaaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHus MHPOPMALIMU U3 OHOM 3HAKOBOI CUCTEMBI B IPYIYIO;

® C03/1aBaTh COOCTBEHHbIE KpAaTKUE MHUCBMEHHbIE M YCTHBIE COOOLIEHHMS Ha OCHOBE 2—3 HCTOYHHKOB
uHpopManuu (U3NYECKOTO COJEp)KAaHUsA, B TOM 4YHcie MyOJIMYHO [JelaThb KpaTKue COOOLIeHUs o
pe3yibTarax MPOEKTOB WIM Y4EOHBIX HCCIIEAOBAaHUM, NMPU 3TOM I'PaMOTHO HCIOJB30BaTh M3Y4YEHHBIH
MOHATUHHBIN anmnapat Kypca (PU3MKH, COITPOBOKIATH BBICTYIUICHHUE ITPE3CHTALIUCH;

®IIpU BBHINOJHEHUN Y4EOHBIX NPOEKTOB M MCCIENOBAHUI pacnpenenirth OOsf3aHHOCTHM B Tpylie B
COOTBETCTBUHU C TOCTABJICHHBIMHU 3aJauyaMH, CJIEIUTh 3a BBIIIOJHEHHMEM IUIaHa JCWCTBUM, aJeKBaTHO
OLICHMBaThb COOCTBEHHBIN BKJIaJ B JAEATEJBHOCTh TIPYHNIBI, BBICTPaWBaTh KOMMYHHUKAaTHBHOE
B3aMMO/IEHCTBHE, YUUTHIBAsE MHEHUE OKPYXKAIOIIHX.

K kxoHmy oOyueHuss B 8 kJiacce npeiMeTHbIE pe3yabTaTbhl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)KkaTh
Cc(OPMHUPOBAHHOCTh y OOyHaIOIUXCs YMEHUI:

® ICTIOJIb30BaTh MOHATHA: Macca M pa3Mepbl MOJEKYN, TEIUIOBOE JBIKEHHE aTOMOB M MOJEKYI,
arperaTHbIE COCTOSTHHS BEIIECTBA, KPUCTAJUTMYECKHE U aMOP(HBIE Tella, HACBIIICHHBI U HEHACBIIIEHHBIN
nap, BJIQXHOCTb BO3[yXa, TEMIIEpaTypa, BHYTPEHHsS DHEPrus, TEIUIOBOW JBUTaTelb, HJIEMEHTAapPHBIN
ANIEKTPUUYECKHUNA 3apsi]l, MEKTPUUECKOE MOJIe, IPOBOJAHUKU U JAUAIEKTPUKH, TIOCTOSTHHBIN IEKTPUUECKHUMA
TOK, MarHUTHOE TI0JIE;



e pa3nuyarh SBJICHUS (TEIUIOBOE pacIIUpEeHHE M C)KaThe, TeIUlolepesnadya, TEIJIOBOE pPaBHOBECHUE,
CMayMBaHME, KaMWUISIPHbIC SIBJICHUS, WCIApPEHUE, KOHJEHCALUs, IUIABJICHUE, KPUCTAIA3AIUs
(oTBepleBaHue), KUIIEHUE, TEIUIONEpeiaya (TeIIONPOBOIHOCTh, KOHBEKIIMS, U3TYUCHHE), FICKTPU3ALIM
TEJ, B3aUMOIEHCTBUE 3aps/I0B, JEMCTBUS NIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBHE
MAarHuToB, JEHCTBUE MAarHUTHOTO MOJS HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAs HHAYKLHUS) IO
OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OINBITOB, JEMOHCTPHPYIOUIMX AaHHOE (PHU3HUECKOe
SIBIICHUE;

® pacrio3HaBaTh MPOSIBIICHUE W3YYCHHBIX (PU3UYCCKUX SBICHUN B OKPYXAIONIEM MHPE, B TOM YHCIIC
(dusnyecknue SABJICHHS B IMPHPOJC: MOBEPXHOCTHOE HATSHKEHUE M KAMMJUIPHBIC SIBICHHUS B MPHUPOJE,
KpPHUCTaJUTBI B TIpHpoie, n3nydeHne CoiHIa, 3aMep3anue BOJI0EMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTPHUYECKHE SIBIICHHS B aTrMocdepe, JIIEKTPHUUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE moJie 3eMiH, JApeid MoIrocoB, poJib MArHUTHOTO TOJIS JUIS JKU3HU Ha 3emiie, MOJIIPHOE
CUSIHUE, TIPU STOM TIEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWMCTBA
(npu3HaKyM) pU3NYECKUX SIBICHUI;

® ONMKCHIBATh M3YUEHHBIE CBOMCTBA Te€M W (PU3UUYECKHUE SIBJICHUS, HCIOJB3YS (DU3UYECKHUE BEITMUMHBI
(TemmepaTypa, BHYTPEHHSAS DSHEprus, KOJIMYECTBO TEIUIOTHI, Y/AeIbHAas TEIIOEMKOCTh BEIIECTBA,
yAenpHas TeIuloTa IUIABJICHMS, YyleldbHas TeIuloTa MapooOpa3oBaHuUs, yJeNbHas TEIUIOTa CrOpaHus
TOIUIMBA, KOA((UIUEHT MOJE3HOro JEUCTBUS TEIUIOBOM MalllMHBI, OTHOCUTEIbHAS BJIaKHOCTh BO3yXa,
ANIEKTPUYECKHM 3aps], Cuila TOKa, AJIEKTPUUECKOE HANpsKEHHE, COMPOTUBICHHE TPOBOAHMKA, YIEIbHOE
COMPOTHBIIEHUE BEUIECTBAa, pabOTa W MOIIHOCTh IEKTPUUYECKOTO TOKa), MPH OMHUCAHUU MPaBUIBHO
TPaKTOBaTh (PU3MUECKHH CMBICT MCIOJB3YEMBIX BEJIMYWH, OOO3HAYCHHS W CIUHUIBI (U3UIECKUX
BEJINYWH, HAXOAUTh (DOPMYITBI, CBS3BIBAIONINE TAHHYIO (PHU3UUYECKYIO BETUYUHY C IPYTUMHU BEITUYHMHAMH,
CTPOUTD TpapUKHU U3yUEHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHYHH,

® XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUYECKHE SIBIICHUS U MPOLIECCHI, UCIIONIb3Ysl OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO--KUHETUYECKOM TEOpHUH CTPOEHHS BEIIeCTBa, MPHUHIMII CYNEpNo3ULIUU Mojed (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsaa, 3akoH Oma ais ydacTka IemnH, 3akoH J[xoynsa—
JleHua, 3aK0OH COXpaHEHHUS HEPTUHU, NIPU ITOM JIaBaATh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3alUCHIBATh
€ro MaTeMaTU4YeCKOE BhIPAKEHUE;

® 00BSICHATh (PU3UYECKUE TMPOLECChl M CBOMCTBA TeJd, B TOM YHCIE U B KOHTEKCTE CHUTyaluil
MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISIBIATh NPUYUHHO-CIEJICTBEHHBIE CBSI3U, CTPOUTH
00bsICHEHHE W3 1—2 JIOTHYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4EeHHBIX CBOWCTBA (DU3MYECKUX SIBICHUU,
(bu3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemath pacy€THbe 3a7ayd B 2-3 JACWCTBUS, HCIOJB3Ysd 3aKOHBI M (POPMYIbI, CBSA3BIBAIOIINE
(buznuecKkue BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHS 3aJjaud 3alUCHIBATh KPATKOE YCIOBHUE, BBISBIATH
HEJOCTAaTOK JaHHBIX JIsS pEelIeHHs 3a/aud, BbIOMpaTh 3aKOHBI M (POopMyIbl, HeoOXOoauMmble IS €€
pelleHus, MPOBOJUTh pacu€Thl W CpPaBHUBATh IOJYYEHHOE 3HAuYeHUE (PU3UUECKOW BEJIUYUHBI C
W3BECTHBIMU JIaHHBIMH;

® pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXXKHO PEIIUTh MPU MOMOIIN (PU3UYECKUX METOJOB, HCIONIb3Ys
OTHMCAaHUE UCCIIENOBAHMUs, BBIICIATH MIPOBEPSEMOE MPEANOI0KEHHE, OIICHUBATh NMPABUIHLHOCTH MOPSAKA
MIPOBEJICHUS UCCIIEIOBAHMUS, JIENIaTh BBIBO/IBI,

® [IPOBOJUTH OMBITHl 10 HAOMIOACHUIO (U3MYECKUX SBICHUM WM (PU3NYECKUX CBOWCTB Tel
(KanmuiIsipHBIE SBJICHUS, 3aBHUCHUMOCTH JaBJCHHS BO3yXa OT ero oOb&ma, TemrmepaTypbl, CKOPOCTH
mpoliecca OCTBIBAaHUS M HarpeBaHUs NpU U3IYyYEeHHH OT I[[BeTa U3Iydaromel (MOTJIOMIAIoNIei)
MMOBEPXHOCTHU, CKOPOCTh MCIAPEHUs BOJABI OT TEMIEPATYPbl KUAKOCTH U IUIOLIAAU €€ MOBEPXHOCTH,
ANEKTPU3aLUsl TENl U B3aUMOJECHCTBUE PIEKTPUUECKUX 3apSA0B, B3AMMOIEHCTBUE OCTOSIHHBIX MarHuTOB,
BHU3yaJIM3alisi MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB, EWCTBUS MAarHUTHOIO IOJIS HA MPOBOJHUK C
TOKOM, CBOWCTBA JJIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOIBUraTENsl TMOCTOSHHOTO TOKa): (OpMYIHpPOBATH
MIpOBepsieMbIe TPEAINOJIOKEHUs, COOMPaTh YCTAHOBKY W3 MPEIIOKEHHOTO O0OpYIOBaHUS, OMUCHIBATH
XOJI OTIbITa U (POPMYIUPOBATH BBHIBOJIBI;

® BRITOJIHATE MPSIMBIE W3MEPEHHSI TEMIEepaTypbl, OTHOCUTEIBHOW BIIAKHOCTH BO3/yXa, CHUJIbI TOKAa,
HAMPSKEHUS C UCTIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (DU3HUECKUX BEIUYHH, CPABHUBATH
pe3yNIbTaThl U3MEPEHUN C yU€TOM 3aJJaHHON aOCOIOTHOMN MOTPEITHOCTH;



® [IPOBOJIUThH MCCIIEJOBAHNE 3aBUCUMOCTH OJHOW (PU3NYECKOHN BETMYMHBI OT JPYrod ¢ MCIIOJIb30BAaHUEM
NPSIMBIX U3MEPEHUH (3aBUCHMOCTH COTPOTHUBIICHUS MPOBOJAHMKA OT €r0 JUIMHBI, IIOLIAIM MOTIEPEYHOTrO
CEUCHHsSI U YJIENIbHOTO CONPOTHBIICHUS BEIIECTBA MPOBOAHMKA, CHIIBI TOKA, WAYIIETO Yepe3 MPOBOIHUK,
OT HANpsHKCHUS HA TPOBOIHMKE, MCCIEAOBAHHE IOCIEIOBATEIBHOTO M IMApaUIeIbHOTO COCAWHEHUN
MIPOBOJIHUKOB): IUIAHHPOBATh HCCIEIOBaHKUE, COOMPATh YCTAHOBKY M BBIMOJHSATH HU3MEPEHUSs, CIEAys
MPEUIOKEHHOMY IUIaHy, (DUKCHPOBATh pPE3YJIbTaThl IOJYYCHHOM 3aBHCHUMOCTH B BHUJIE TaOnmuIl u
rpaduKOB, JIENIaTh BHIBOJIBI MO PE3YJIbTATaM HCCIICAOBaHUS;

® [I[POBOJINTh KOCBEHHBIE H3MEpPEHUs (PHU3MUECKUX BeNWYMH (yAeTbHAs TEIUIOEMKOCTh BEIIECTBA,
COIIPOTHUBJICHUE MPOBOJHHMKA, PadOTa W MOIIMHOCTH AIEKTPHUUYECKOTO TOKA): IUIAHUPOBATH H3MEPEHHUS,
COOMpaTh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, CIEIYs MPEUI0KEHHOW HHCTPYKINHU, U BBIYUCIISATH 3HAUCHHUE
BEJIMYUHBL;

e cOOIOIAaTh MPaBUIIa TEXHUKH O€301TaCHOCTH MPH padoTe ¢ 1ab0paTOPHBIM 000PYIOBAHHEM;

® XapaKTepU30BaTh MPHUHIUIBI ICHCTBHUSA U3yYCHHBIX MPUOOPOB M TEXHHUECKUX YCTPOICTB C OMOPOH Ha
UX omucaHus (B TOM 4YHCIE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETP, MapoBas TypOWHA, amIiepMeTp,
BOJIETMETP, CYETYHK DJICKTPUYECKON HSHEPIHH, DSJIEKTPOOCBETHUTENBHBIE NPUOOPHI, HarpeBaTelbHbIC
ANIEKTPONIPUOOPH! (TIPUMEPBI), DIEKTPUUYECKUE MPEIOXPAHUTEIH, SJIEKTPOMArHHUT, DJIEKTPOJIBHUTATENb
MTOCTOSIHHOTO TOKa), HUCIOJIb3YS 3HAHMSI O CBOMCTBaX (PM3NYECKUX SIBJICHUM U HEOOXOAUMBbIE (hPU3NUECKUE
3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHWYECKHE YCTPONCTBA W WM3MEPUTENBHBIE TPUOOPHI IO CXeMaM |
CXEMATUYHBIM PHUCYHKaM (KHJIKOCTHBIH TEPMOMETP, TEPMOC, TICHXPOMETpP, THUTPOMETp, JBUTATEIb
BHYTPEHHETO CTrOpaHUs, OJJIEKTPOCKON, pEOCTaT), COCTABIATh CXEMBI OJIEKTPUYECKHX IIereld ¢
MOCIIEIOBATEIIbHBIM M TApaJICIbHBIM COEJAWHEHHEM DJIEMEHTOB, pa3jnyas YCIOBHBIE 0003HAUYCHUS
3JIEMEHTOB JIEKTPUUYECKUX LENEH;

® [IPUBOJNTH TPUMEpHl (HAXOMUTh WHPOPMANMIO O TMpPHUMEPax) NPaKTHYECKOTO HCIOJIB30BAHUS
(M3UYECKUX 3HAHWW B TOBCEIHEBHOW MXU3HM JUIsi oOecredeHus: Oe30MacHOCTH TpH OOpalleHuu C
npubopaMM ¥ TEXHHYECKUMHU YCTPOMCTBAMH, COXPAaHEHMsI 3J0pOBbs M  COONIOJCHHS HOPM
9KOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH CpeIe;

® OCYILIECTBJIATh MOMCK MHPOPMaLUK (HU3NUECKOro cofepkaHus B VIHTepHeTe, Ha OCHOBE MMEIOIUXCS
3HaHUHN U MyTEM CpPaBHEHHUs JOIOJIHMUTENIBHBIX UCTOUYHHKOB BBIAEIATh MHPOPMALIUIO, KOTOpAs SIBISAETCS
MPOTHUBOPEUYNBOM MJIM MOXKET OBITh HEJIOCTOBEPHOM;

® ICII0JIb30BaTh IPU BBINOJHEHUH Y4eOHBIX 3a/laHUN HayyHO--TIOMYJSPHYIO JIUTEpaTypy (QpHU3MUECcKOTro
coJiepKaHus, CIIPaBOYHbIE MaTepHalibl, pecypchbl cetu MHTepHeT, BiaaeTh NpuéMaMu KOHCIIEKTHPOBAHUS
TEKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

® Cc03/1aBaTh COOCTBEHHbIE NUCBMEHHbIE M KpAaTKUE YCTHbIE COOOIIEHUs, 0000mas MHPOpPMALHUIO U3
HECKOJIbKUX MCTOYHUKOB (PU3MUYECKOTO COJEP)KAaHUS, B TOM YHCIe ITyOJIMYHO MPEACTABIATh Pe3yIbTaThl
IIPOEKTHOH WJIM HCCIIENO0BATENILCKOM JAEATENIbHOCTH, IPU 3TOM I'PaMOTHO HCIOJb30BATh H3YyYEHHBIN
MOHATUIMHBIN anmnapat Kypca (PU3HMKH, COIIPOBOXKIATH BBICTYIUICHHUE ITPE3CHTALUCH;

®IIpU BBINOJHEHUU YYEOHBIX IPOEKTOB U HCCIEAOBAHUN (U3NYECKUX IPOLIECCOB paclpeseniTh
00513aHHOCTHU B IpyIIle B COOTBETCTBUU C IOCTABICHHBIMM 33[]a4aMU, CJICAUTH 3a BBIIIOJHEHHEM IUIaHa
JEUCTBUI M KOPPEKTUPOBATh €ro, aJ€KBATHO OLICHWBATh COOCTBEHHBIN BKJIAJ B JESATEIBHOCTb I'PYIIIHI,
BbICTpanBaTh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE, MPOSIBIISASA TOTOBHOCTh pa3peniaTb KOHQIUKTHL.

K koHy oOyueHuss B 9 kJacce npeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaKaTh
Cc(OPMHUPOBAHHOCTh y OOyHaIOIUXCS YMEHUI:

® ICTIOJIb30BaTh MOHATHS: CHUCTEMa OTCYETa, MaTepualbHas TOYKa, TPAEKTOPHUS, OTHOCHTEIBHOCTH
MEXaHMYECKOTo JABMXEeHMs, Aedopmarus (ymnpyras, MjaacTUdeckas), TpeHHE, LEHTPOCTPEMHUTEIbHOE
YCKOPEHUE, HEBECOMOCTb U MEPErpy3KkH, LEHTP TSHKECTH, aOCOJIOTHO TBEPJOE TEJO, LEHTP THKECTH
TBEPJIOTO TeNla, paBHOBECHE, MEXaHWYECKHWe KoieOaHWs M BOJHBI, 3BYK, MH(Pa3BYyK M YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalIbHO30PKOCTD,
CIEKTPBI UCITYCKaHMsI U MOTJIONIEHHs], allb(a-, 6eTa- U raMMa-u3IydeHus], U30TOIIb, SiAepHAs SHEPTreTHKA,;
® pa3MyaTh SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE INMPSMOJIMHEHHOE JIBWKEHUE, PABHOYCKOPEHHOE
NpSIMOJIMHEHHOE JBIKEHHE, CBOOOJHOE MaJeHHE Tell, PAaBHOMEPHOE JBMIKEHHE 110 OKPYXHOCTH,
B3aMMO/ICHCTBHE TEJ, pEaKTUBHOE JBIDKEHHE, KOJIeOAaTEIbHOE JABIKEHHE (3aTyXalOlUe U BBIHYKICHHBIE
Kosie0aHUs), PEe30HAHC, BOJHOBOE JBM)KEHUE, OTPaKEHHE 3BYyKa, IMPSIMOJMHEHHOE pacnpoCTpaHEeHUe,



OTpa)K€HHE U NPEJIOMIICHHE CBETA, IMOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jokeHue Oenoro cBera B
CIEKTP W CJOXEHHE CIEKTPAJIbHBIX I[BETOB, JUCIEPCUS CBETa, €CTECTBEHHAs pPaaMOAKTUBHOCTH,
BO3HUKHOBEHHUE JIMHEHYATOrO CIIEKTPa U3IYyYECHHUs) MO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHHE;

® pacro3HaBaTh NPOSIBICHUE W3YYEHHBIX (U3UUYECKUX SIBICHHHA B OKpY)KalolleM MHUpe (B TOM 4HCIE
¢usnyeckue SBICHUS B TNPUPOJE: NPHIMBBI W OTIHUBBI, JABIKEHHE IaHeT COJIHEYHOW CHUCTEMBI,
pEaKTHBHOE JBWKEHUE JKHUBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB >KHBOTHBIMH, 3EMIICTPSCEHHE,
CeliCMUYeCKHe BOJHBI, IIyHaMH, 5XO, IIBETa Tel, ONTUYECKHE SBICHUS B MpHUPOJe, OMOJOrHYecKoe
JICUCTBUE  BUAUMOTO,  YABTPApHOJIETOBOTO W  PEHTICHOBCKOTO  M3IyYCHHWH, E€CTECTBEHHBIN
panMOaKTUBHBIM (OH, KOCMHUYECKHE Jy4d, pPAJHOAKTUBHOE HW3IYyYeHHE NPUPOJHBIX MHUHEPAJIOB,
JEeWCTBUE PAJMOAKTUBHBIX M3JIy4CHHH HA OPraHM3M YeJIOBEKAa), NMPH ITOM IEPEBOAUTH MPAKTHUECKYIO
3a/1auy B y4eOHYI0, BBIICTSATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBJICHUM;

® OTIMCHIBATh M3YYEHHBIE CBOWCTBA Tell W (DM3WYECKHE SIBICHHS, WCIOJNB3Yysd (DU3NYECKHE BEITMYHUHBI
(cpenHsis 1 MTHOBEHHasl CKOPOCTh TeJla PHU HEPAaBHOMEPHOM JIBH)KCHUH, YCKOpPEHHE, MepeMelIeHue,
MyTh, YIJIOBash CKOPOCTh, CHJIAa TPEHHS, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO
MaJICHUs], BEC TeJa, UMITYJIbC Tella, UMITYJIbC CHJIBI, MEXaHWYecKasi paboTa U MOIIHOCTh, MOTEHIMAIbHAS
SHEPTHs Tella, MOTHATOTO HaJ TOBEPXHOCTHIO 3€MIIM, MOTEHIMAIbHAS DHEPTUs CXKATOW IPYKHUHBI,
KWHETHYECKasl DHEPTHsl, TIOJHAs MEXaHW4eCKasi YHePrHsi, MEPHOJ U YacToTa KOoJeOaHWM, JITMHA BOJHEI,
TPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTeib MPETOMIICHHS CPENbl), TIPH OMUCAHUHU
MPaBHIBHO TPAKTOBaTh (U3WYECKAN CMBICT WCIIOJNB3YeMbIX BEIUYWH, OOO3HAUCHWS] W €IWHHIIBI
(GU3NYECKUX BEIHMYUH, HAXOJAUTh (OPMYIIBI, CBS3BIBAIOIINE JTAaHHYIO (PH3UYECKYIO BEITHUUHY C IPYTHMH
BEJIMYMHAMH, CTPOUTH TPa(UKN U3YYCHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEITUYNH ;

® XapaKTepU30BaTh CBOWCTBA TeJ, (DM3WYECKHE SIBICHUS M TPOIECCHI, MCIONB3YS 3aKOH COXpaHCHUs
SHEPTHH, 3aKOH BCEMHUPHOTO TSTOTEHUS, TPHHIUI CYNEPIO3UIUN CHJI, TPUHIUIT OTHOCHUTEIHHOCTH
INanunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs MMITY/bCA, 3aKOHBI OTPAXKEHUS U NMPEOMIICHUS CBETA,
3aKOHBl COXPAaHEHMs 3apsiI0BOTO M MACCOBOTO 4YHCEN HPU SACPHBIX PEAKLMAX, MPU ITOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMChIBaTh €r0 MaTEMaTHYECKOE BBIPAKECHHE;

® O0OBACHATh (PU3MUECKUE TPOLECCHl U CBOMCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE CHUTyalUi
MIPAKTUKO-OPHUEHTUPOBAHHOTO  XapaKTepa: BbIABIATh IPUYMHHO--CIIEACTBEHHBIE CBSI3H, CTPOMTH
00BbsICHEHHE W3 2—3 JIOTHYECKUX IIaroB C OMOpPOM Ha 2—3 M3YYECHHBIX CBOWCTBA (DM3MYECKUX SIBICHUU,
(bU3MYECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epelmaTh pacy€THbIC 3a7a4yM (ONMUPAIOIIMECS HAa CUCTEMY M3 2—3 ypaBHEHHI), MCIOJIb3Ysl 3aKOHBI U
(bopMyinbl, cBs3bIBarOLIME (PU3MYECKUE BEJIMYMHBI: HA OCHOBE aHajIM3a YCJIOBMA 3aJaud 3alMChIBaTh
KpaTKoe YCJIOBHE, BBISABIIATh HEAOCTAIOLIME WM M30bITOUYHbIE JaHHBIE, BBIOMPATh 3aKOHBI U (OPMYJIBI,
HE0O0XOAUMBIE [l PELICHUs], IPOBOIUTH PAacUEThl M OLIEHUBATh PEATMCTUYHOCTD IOJIyYEHHOI'O 3HAaYEHUS
(bu3n4eCKO BETUYHHBI;

® pacro3HaBaTh MPOOJEMBbl, KOTOPbIE MOYKHO PELIMTh MPHU MOMOIIM (PU3NYECKUX METOJIOB, HUCHOJb3Ys
ONMCAaHHUE UCCIIC0BAHMs, BBIICIATh IPOBEPAEMOE MPEINOI0KEHNE, OLICHUBATh MPABUIBHOCTD HOPSIKA
IIPOBEICHUS MCCIIeI0BaHUS, 1€1aTh BbIBObI, HHTEPIPETUPOBATH PE3YJbTaThl HAOIIOJCHUN U OIBITOB;

® [IPOBOJIUTH OMBITHI 10 HAOMIOAEHUIO (PU3MUYECKUX SIBIEHHHM WK (PU3MYECKUX CBOMCTB Tel (U3ydeHHE
BTOpOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHUS SHEPTUH, 3aBUCUMOCTb IIEpUoJia KoJeOaHUH NPY>KMHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/AbI MaJbIX KOJeOaHuil,
NpPSIMOJIMHEIHOE paclpoCTpaHEHHWE CBETa, pPasliokKeHHe Oeyloro cBeTa B CHEKTp, W3yYeHHE CBOMCTB
n300pakeHUs B IUIOCKOM 3€pKajle M CBOWCTB H300pakeHHs MpeaMera B coOHparomied JnH3e,
HaOJI0/IeHUE CIJIONIHBIX U TUHEWYAThIX CIIEKTPOB M3JIyYEHHsI): CAMOCTOSITENbHO COOMpATh YCTAHOBKY U3
n30BITOYHOTO Habopa 0OOpYAOBaHUS, OMMCHIBATH XOJ ONbITA U €ro pe3yabTaTbl, (OopMyIHpOBaTh
BBIBO/IbI;

® [IPOBOJIUTh MpPH HEOOXOJUMOCTH CEpUI0 TPSAMBIX HW3MEPEHUH, ompenenss CcpeiaHee 3HadYeHue
u3MepsieMoil BenuuuHbl ((PoKycHOE paccTossHUE coOMparoleil JMH3bI), 000CHOBBIBATH BBIOODP criocoba
M3MEepeHus (U3MEPUTEIBHOTO NMproopa);

® [[POBOJIUTH HUCCIIEIOBAaHME 3aBUCUMOCTEH (U3MYECKUX BEIUYMH C HCIOJb30BAHUEM IPSIMBIX
U3MEpEeHUH (3aBUCHUMOCTb IyTH OT BPEMEHHM IpU PaBHOYCKOPEHHOM JIB)KEHHH O€3 HavdalbHON
CKOpPOCTH, TepHoJa KoJeOaHUl MaTeMaTHMYeCKOro MasTHHKA OT JUIMHBl HUTH, 3aBHCHUMOCTH YTIJia



OTpaKEHHsI CBETA OT YIJjla MaJeHUs U yIJia IPEJIOMIICHHUS OT yria MaJleHus): IUIAHUPOBATh UCCIIEI0BaHHE,
CaMOCTOSITEJIFHO  cOOMpaTh yCTAaHOBKY, (HKCHUPOBAaTh pe3yJbTAaThl IOJIY4YEHHOW 3aBUCUMOCTH
(GU3MUYeCKUX BEJTMYMH B BHJIE TAOIUI] M TPadUKOB, A€TaTh BBIBOBI IO Pe3yJabTaTaM UCCIIEI0BAHMS,

® [IPOBOJINTh KOCBEHHBIC M3MEpEHUs (PU3MYECKHX BEIHUYUH (CPEAHSAs CKOPOCTh W YCKOpPEHHE Teja Ipu
PaBHOYCKOPEHHOM JBM)KCHHHU, YCKOPEHHE CBOOOJHOTO MAACHHS, KECTKOCTh MPYXKUHBI, KOAPDUIIUCHT
TPEHUS CKOJIbKCHHS, MEXaHHuYeckas padoTa M MOIIHOCTh, YacTOTa M TEpHOJ KoJieOaHui
MaTEeMaTHYEeCKOTO M MPYKHHHOTO MAasTHUKOB, ONTHYECKAsl CHJIa COOMPAIOIICH JIMH3BI, PaIHOAKTHBHBIN
($oH): TIIAaHUPOBATH U3MEPEHUS, COOMPATh SKCIIEPHUMEHTAIBHYIO YCTAaHOBKY M BBITIOJNHITH U3MEPEHUS,
clieysl TPeAIOKEHHOW WHCTPYKIMH, BBIYHMCIATh 3HAYCHHE BEIMYUHBI U AHAIM3HPOBATH IMOJYyYCHHBIC
pe3yAbTAThI C Y4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHHUI;

e cOOIOIATh MPaBUJIa TEXHUKH O€301IaCHOCTH MPH padoTe ¢ 1abopaTOPHBEIM 000PYAOBAHUEM;

® pa3IM4yaTh OCHOBHBIC MPHU3HAKH M3YYEHHBIX (PM3UYECKUX MOJEJCH: MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPIIOE TENI0, TOYCUHBI HCTOYHHK CBETA, JTyd, TOHKAs JIMH3a, TUTAHETapHast MOJIENIb aToMa, HYKIOHHAs
MO/IeJTb aTOMHOTO SI7Ipa;

® XapaKTepU30BaTh MPUHIUIIBI ICHCTBHUS W3yYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOH Ha
WX OTHCaHUs (B TOM YHCJIE: CTUAOMETP, TATUYMKH ITOJIOKEHUS, PACCTOSIHUS U YCKOPEHHSI, paKeTa, 3X0JIOT,
OYKH, MEPHUCKOT, (oToanmapar, ONTUIECKHE CBETOBOJIBI, CIIEKTPOCKOTI, JO3UMETp, KaMepa Buibcona),
WCTIOJIB3Ys 3HAHHSI O CBOMCTBaX (PM3UYECKUX SBJICHUN U HEOOXOAUMBIEe (PN3NIECKHe 3aKOHOMEPHOCTH;

® ICTIOJIb30BATh CXEMBI U CXEMaTHYHBIC PHUCYHKH M3YUYEHHBIX TEXHHYECKUX YCTPOWCTB, M3MEPHTEIHHBIX
MpUOOPOB M TEXHOJOTHYECKUX IPOIECCOB TPU PEUICHHH YUeOHO--TIPAaKTHYECKUX 3a/1a4, ONTHYECKUE
CXEMBI JIJIsl TOCTPOEHUS N300pakKeHUI B IIJIOCKOM 3epKajie U coOuparolien J1H3e;

® [IPUBOJNTH TPUMEpHl (HAXOMUTh WHPOPMANMIO O TMpPHUMEPax) NPaKTHYECKOTO HCIOIB30BAHUS
(Gu3NYeCKUX 3HAHWH B TOBCEIHEBHOUN JKHM3HHM sl oOecriedyeHus: Oe30TMacHOCTH TpH OOpameHuHu ¢
npubopaMl W TEXHUYECKHUMH YCTPOMCTBAMH, COXPaHEHHs 3J0POBbS M  COONIONEHHS HOPM
9KOJIOTMYECKOTO MOBEACHHS B OKPY)KaIOIIEH cpene;

® OCYHIECTBIIATH TOWMCK HH(popMmannu Quzndgeckoro coaepkanus B VHTepHETe, CaMOCTOATEIHLHO
bopMynHpys TOMCKOBBIH 3ampoc, HAXOMUTh IIyTH OINpPEEICHUS JOCTOBEPHOCTH IOJYy4EHHOMN
MH(OPMaIMK Ha OCHOBE MMEIOIIMXCS 3HAHUH U IONOJHUTEIBHBIX HCTOYHNUKOB;

® IICTIONIB30BATh TIPH BBIMOJHEHUH YYeOHBIX 3a/JaHUM HAyYHO--TIOMYJISIPHYIO JHUTEPATYpy (PU3NUEcKOTro
CoZIepKaHMs, CIIPaBOYHBIC MaTepHalIbl, pecypchl ceTH MHTepHeT, BiaaeTh mpuéMaMy KOHCIIEKTHPOBAHUS
TEKCTa, peoOpazoBaHus HHGOPMALIUHU U3 OJJHOH 3HAKOBOIl CHCTEMBI B IPYTYIO;

® CcO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMAIUU M3 HECKOJIBKHX
UCTOYHHKOB (PM3MYECKOTO COACP)KaHMS, IYONUYHO TIPEACTABIATH PE3YNbTaThl IMPOCKTHOW HIIH
HCCIIEJOBATENILCKON JAEATEIBHOCTH, INPH 3TOM TPAMOTHO HCHOJIB30BaTh W3YYCHHBIH HOHSTUIHBIN
ammapaT H3y4aeMoro pasziena (HU3MKH W CONPOBOXKIATH BBICTYIUICHHME MpE3CHTaluell ¢ y4Eérom
0COOCHHOCTEH ayINTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kouu4yecTBO 4yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/n NPorpamMmbIl Bceero Kontpoampie | - IMpakruteckue o0pa3oBaTejibHbIE
padoTsbI padoThI pecypesI
Pa3nes 1.®@u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIEro MUpa
11 du3znka - HayKa 0 TPUPOIe 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
12 DH3UUCCKHUE BETHHHEI 2 1 https:// m.edsc])_]ti).ru/7f416194
1.3 EcTtecTBeHHOHAy4YHBIN METO/1 TO3HAHUS 2 1 bubmorexa LIOK
https://m.edsoo.ru/7f416194
Wroro mo pazueny 6
Paspnen 2.JlepBoHayajibHbIe CBeICHUS O CTPOCHUH BElECTBA
2.1 Crtpoenue BemecTa 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBHE YaCTHII 2 1 bubmmoreka [IOK
BEIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 ]f?tptIngI:I;I/(r)rTl.eeI:jasg).OrIlf/7 £416194
Hroro no pazgeny 5
Paznen 3./IBu:xenue U B3aumMojieiicTBUe TeJl
bu6mmoreka [JOK
3.1 Mexanuseckoe ABIkeHne 3 https://m.edscﬁ).ru/7f416194
bu6mmoreka [JOK
3.2 Muepuus, macca, mioTHOCTS 4 1 https://m.edscﬁ).ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. Bupst cun 14 1 2 https://m.edscﬁ).ru/7f416194
Hroro no paszneny 21
Pasnen 4./1aBjeHue TBEPABIX TeJl, JKHIKOCTEH U ra3oB
41 JaBnenue. [lepenaya naBneHust TBEPAbIMU 3 bu6mmoreka [JOK

TCJIaMU, XXUJKOCTAMHU U ra3aMHn

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



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

bubnuoreka [IOK

4.2 JlaBIieHHe HKIKOCTH > https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.3 ATmocheproe Aasuciie 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5.Pa6oTra 1 MOITHOCTH. JHEPrus
bubmmoreka [{OK
>1 Pabora 1 mompocTs 3 ! https://m.edsoo0.ru/7f416194
bu6mmoreka [{OK
5.2 Hpoctbie mexanusmb! > . https://m.edsoo0.ru/7f416194
bu6moreka [IOK
53 Mexaruteckas SHeprus 4 . . https://m.edsoo.ru/7f416194
Hroro mo pazgeny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 12
8 KUIIACC
Kosn4yecTBo 4acos DJIeKTPOHHBbIE
. HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
Ne n/m BpOrpaMMEI Beero Kognpom;nme HpﬁaKanecxne 0BPA30BATEbHBIC
padoThI padoThI pecypebl
Pa3znen 1.TenyioBble siBJIeHUS
1.1 CtpoeHue u CBOMCTBA BEIIIECTBA 7 Bubmzorexa LHOK
' https://m.edsoo.ru/7f4181ce
bubmuoreka [{OK
12 Tenobie nporecch! 21 . > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nes 2.2JieKTprYecKre 1 MATHUTHBIC SIBJICHHUS
21 DNeKTpUYECKUe 3apsiibl. 3apsyKEHHBIE Tela 7 1 bubnunoreka [JOK
' U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN 2TEKTPUUYECKUN TOK 20 1 7 bubmorexa [IOK

https://m.edsoo.ru/7f4181ce
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bubmnoreka [IOK

2.3 Marnurieie sBaCHus 6 1 L5 https://m.edsoo.ru/7f4181ce
bubmnoreka [IOK
2.4 IIICKTPOMATHHTHAA HHAYKI 4 https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 14.5
9 KJIACC
KoauyecTBO yacoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (ungposwbie)
Ne n/m OporpaMMBb Beero Ko;Tpo.an,le HpﬁaKanecm/le 06pa30BATEIBHbIE
padoThI padoTsI pecypest
Pa3zpgen 1.Mexanndeckue siBJCHUA
11 MexaHn4ecKoe JBMKECHNE U CTIOCOOBI €T0 10 1 bu6moreka [IOK
' OTMCAHUS https://m.edsoo.ru/7f41a4a6
. bu6moreka [IOK
1.2 Bsanmoreiicrene e 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKombt CoXpaHeHus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paznen 2.Mexannueckue K0J1e0AHUS U BOJIHEI
bu6mmoreka [JOK
2.1 Mexanuueckue KoJjieOaHus 7 3 https://m.eds0o.ru/7f41a4a6
bubnuoreka [JOK
2.2 Mexanuueckue BOJHBL. 3BYK 8 1 3 https://m.edso0.ru/7f41a4a6
Utoro no pazneny 15
Pazjien 3.9/ieKTpOMarHuTHOE 1M0JIE M 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMAarHuTHOE MOJie U 6 2 bubnunoreka [JOK
' AIIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 6
Pa3znen 4.CBeToBbIe IBJICHUS
4.1 3aKOHBI pacpOCTPAHEHUSI CBETA 6 2 bubmotexa [IOK

https://m.edsoo.ru/7f41a4a6
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4.2 JIuH3BI M ONTHYECKHE TPHOOPHI 6 3 Egg:?/ﬁzziiorljﬂ f412436
4.3 Paznoxenne 6e10ro cBeTa B CIIEKTP 3 2 Eggg?/ﬁzzicﬂ)orﬁ/? f412436
Uroro no pazgeny 15
Pazgea S.KBaHTOBBI€E sIBJICHUS
5.1 Hcnyckanue u oriomnieHrne CBeTa aroMoM 4 1 Eggg?;;:i%iiorﬁﬂ f412436
bubnuoteka [JOK
52 CTpoenne atomHoro s1pa 6 ! https://m.edsc%g.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SlnepHsie peakiun 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6.IloBTOpHUTE/ILHO-00001IAIOIIMI MOLYIb
6.1 [ToBTOpEeHue 1 06001IeHNE CONepHKAHUS 9 9 bubnuoreka [JOK
' Kypca ¢husuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
MNOYPOYHOE IINIAHUPOBAHHUE
7 KUIIACC
No Kosn4yecTBo 4acoB Jara JIeKTPOHHBbIE HU(PPOBbIE
R Tema ypoka KonrtpoJubnbie | IlpakTnueckue o0pa3oBaTe/bHbIC
n/n Bcero H3y4YeHHUd
padoTbI padoThI pecypcbl
1 dusuka — Hayka o npupoje. ABneHus 1
IPUPOIbI
2 Pu3nyuecKkue sBICHUs 1
3 Ou3nyecKue BEIUINHBI U UX U3MEPECHHE 1
VYpok-uccnenosanue "M3mepenue
4 TEMIIEpaTypbl IIPA NOMOLIH KUIKOCTHOTO 1 1
TEPMOMeETpa U JaTUYrKa TeMIEepaTypsl”
5 MeTtoasl HayuHOTO NMO3HaHUs. OnrcaHne 1 bub6nmoreka [JOK
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(U3NYECKUX SABJICHUH C TOMOIIBIO MOJIETICH

https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[IpoBepka runoTes3bl:
JATBHOCTD MOJIETA IAPUKA, ITYILLIEHHOTO

6 TOPU30HTAJIBHO, TEM 00JIbIIIE, UeM OOJIbILIE
BBICOTA MTyCcKa"
7 covammonne AorpemOG TpocHHC Bumorexa LIOK
BeIICCTBA https://m.edsoo.ru/ff09fe0a
8 JIBM>KeHME YacTHII BEIIeCTBa Bubmrorexa HOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «ONbITHI 1O
9 HaOJIOACHUIO TEIJIOBOTO PACIIUPEHUS
Ta30B»
10 ArperatHble COCTOSIHHSI BEIIECTBA
| Seiemorm e coctmi o B 10K
CBEZIEHIA O CTPOCHIH BEMECTBa https://m.edsoo.ru/ff0a0378
12 Mexannueckoe aBrxkeHue. PaBHoMmepHoe u bu6mmoreka [IOK
HEPaBHOMEPHOE JIBIKCHHE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 Cxkopoctb. EquHUITBI CKOPOCTH https://m.e ds;f).ru 160a079¢
14 Pacuer nmytu u BpeMeHU ABMKCHUS BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprusa. Macca — Mepa HHEPTHOCTH Tl ﬁtﬁlgg:?/ﬁzlazg)?’ﬁ/ffowclo
16 IInoTHOCTE BemecTBa. Pacuetr maccel n bu6mmoreka [JOK
0o0BeMa Tella 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;.1. pabora «OnpeneiacHue
IJIOTHOCTH TBEPJOTO TEJIa»
18 Pemenne 3agau mo teme "IImoTHOCTH bu6mmoreka [JOK
BelecTa" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKTepuCTUKa B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
20 Jlaboparopnas pabota «3ydenue

3aBHCUMOCTH pacTsbKeHus (aedopmariim)
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IIPY’KHUHBI OT NPUJIOKEHHOW CUIIBD)

21 [[ABnenue Tsarorenus. Cua TSXKECTH
CBsI3b MEXKTY CHUJION TSHKECTH M MacCOM
22 tena. Bec TIE];J};&. Pemenue 3amay mo reme bubimotexa [IOK
" " https://m.edsoo.ru/ff0al778
Cuna TsKecTH
Cuna TsKeCcTH Ha IpYTruX IUIaHeTax. bubnuorexa [JOK
23 .
dusnuecKue XapaKTePUCTHKH IJIAHET https://m.edsoo.ru/ff0al502
bubmmoreka [{OK
24 Mswepenne cu. Jlunavomerp https://m.edsoo.ru/ff0al8cc
bubmmoreka [{OK
25 Bec rexa. Hesecomocts https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HallPaBJIEHHBIX 10 bubnuorexa [JOK
OJTHO# mpsiMoii. PaBHOIe#icTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemrenue 3amad mo reme
"PaBHOnelicTBYIOIIAsA CHIT"
28 Cuna Tpenus u €€ Buabl. TpeHne B npupojae bubmuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3yuenne
29 3aBUCUMOCTHU CHJIbI TPEHUS CKOJIBKEHUS OT bubnuorexa [JOK
CHJIBI JJABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPHKACAIOIINUXCS TTOBEPXHOCTEH»
30 PGI_HGHI/ICv 3a7a1 Ha ONpesienieHne
PaBHOJICHCTBYIOIIEH CUITBI
Pemenne 3agau mo temam: «Bec Tena»
31 «Fpa(bnqecxﬂoe HM300pakKeHUE CUID» «C’I/IJ'IBI» bubmorexa [IOK
N ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEHIICTBYIOIAS] CHID»
KonTtponbHas paboTa o TeMam:
32 «MexaHnuyeckoe IBIKEeHHEY, «Macca,
IJIOTHOCTBHY, «Bec tenay, «I'padudeckoe
n3zo0paxenue cumy, «CHib
33 Hasnenue. CriocoObl yMEHbIICHUS U bubnuoreka [IOK
yBEJIIMYCHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHSI ra3a bubnuoreka [JOK
0T 00b€Ma, TeMIEepPaTyphI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBnaeHus TBEPIbIMU TEJIAMH, bu6mmoreka [JOK
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KUIKOCTSIMU U ra3amMu. 3axoH Ilackais

https://m.edsoo.ru/ff0a25b0

36 JlaBiieHME B )KUJIKOCTH U T'a3€, BBI3BAHHOE bubnmoreka [JOK
IEUCTBUEM CHUJIbI TSHXKECTH https://m.edsoo0.ru/ff0a2718
37 Pemenue 3agau no reme «/laBienue B bubnuorexa [JOK
KHJIKOCTH U rase. 3akoH [lackaiis https://m.edsoo.ru/ff0a2826
bubmmoreka [{OK
38 Coobmaronmecs cocyst https://m.edsoo.ru/ff0a2970
39| Twmpanmriceii npece Pipsdim 0500 11023136
40 Manomertpsl. [IopiIHEBOM KUIKOCTHBIN
Hacoc
a1 ATmocdepa 3eMu U IPUUYHMHBI €€ bubnuorexa [JOK
CYIIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nmyxa. ATmMocdepHOoe naBiieHne Eggg?lﬁzzziorﬁ/maZbSa
43 N3mepenue armocepHoro aasieHus. OnbIT bubnuoreka [IOK
Toppuuesniu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT bubnuorexa [JOK
BBICOTHI HaJl YyPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepouns. ATMochepHOoe naBiaeHNE bubnuorexa [JOK
Ha pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agau mo reme " AtmochepHoe
nasjeHue"
47 JlelicTBUE KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE bubnuoreka [JOK
B HUX TeJI0. ApXHMEI0Ba CHIa https://m.edsoo.ru/ff0a3276
8| samemimmonen o achomsyioer na ubmotera LIOK
i A yrom https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKEHHOE B )KHUJIKOCTh)
JlaGopaTopHas paboTa o Teme
49 «HccnenoBanne 3aBUCHMOCTH Beca Tea B bubnunoreka [JOK
BOJIE OT 00bEMA MOTPYKEHHOU B )KHUJIKOCTh https://m.edsoo.ru/ff0a3514
4acTH Tena»
50 [InaBanue ten bubmmotexa [IOK

https://m.edsoo.ru/ff0a3a96
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JIaGoparopHas pabota "KoncrpynpoBanue

51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U 1
onpeiereHue e€ rpy30noab5EMHOCTH"
Pemenne 3agau o remam: «IlnaBanue
52 CYyJIOB. BOSIII;’XOHJIaBaHI/Ie» «/JlaBneHue bubnmorexa [TOK
o https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, JKUJIKOCTEH U Ta30B»

53 KoHnTponsHas padora HOUTeMe «JlaBnenue

TBEPJIbIX TEJ, JKUJKOCTEH U Ta30B»
bubmmoreka [{OK

>4 Mexamieckas pabota https://m.edsoo.ru/ff0a3f82

bubmmoreka [{OK

95 MougocTs. Eurmiet MOIHOCTH https://m.edsoo.ru/ff0a3f82

56 Ypok-uccnenoBanue "Pacué€tr MOIIHOCTH, 1
pa3BUBAEMOM MPH MOIBEME 0 JIECTHUIIE"

57 [IpocTeie Mexanu3msl. Peruar. PaBHOBeCHe
CHJI Ha pblyare
Prryaru B TexHuKe, OBITY H IIPUPOJIE.

58 JlabopaTopHas paéoTa (Z/ICCJ'IPGILI;B;[HI/IC 0.5 bubmmorexa HOK

. https://m.edsoo.ru/ff0a478e
YCJIOBUH PaBHOBECHS phluara
Pemrenue 3agay mo teMe «YCI0BUS bu6mmoreka [IOK

59 ]

PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
Koaddumuent monesnoro aecTeus

60 MexaHusma. Jlaboparopnas pabota 0.5
«M3mepenue KIIJ| HaKJIOHHOM MJIOCKOCTH»

61 Pemenne 3agau mo teme "Padora, bu6mmoreka [JOK
MoIHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
Mexanudeckas sHeprus. Kunernueckas u bu6mmoreka [JOK

62 .

MOTEHIHAIbHAS DHEPTHSI https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUn bubmorexa LIOK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TEME
"DKCIIEpUMEHTAIBHOE ONIPEAETICHHUE
64 U3MEHEHUS KHHETUYECKON U MOTEHIINAILHOH 1

OHCPTHUU IIPpU CKATBIBAHUUA TCJIA 110
HAKIIOHHOH INTOCKOCTH"
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65 Kontponsnas padora no teme «Pabora u 1 1
MOILHOCTb. DHEPIHUs»
66 PesepBHblil ypok. PaboTa ¢ TekcTamu 1o 1 bubmuorexa [IOK
teme "MexaHn4yecKoe JABKeHHE" https://m.edsoo.ru/ff0a4ee6
P BHBIN K. PaboTa ¢ Tekcramu 11
67 Teel\gaeep"I[aBng}I:Ee TBZS;I;;CTGJGI ;zaxocgeﬁ 5 1 bubmaorexa LIOK
. ’ https://m.edsoo.ru/ff0a4ffe
ra3oB
Pesepubiit ypok. PaboTta ¢ Tekcramu no
68 n n 1
teMe "PaboTa. MomHocTh. DHeprus
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KVIACC
No KoJsinyecTBo yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
w/n Tema ypoka Beero KonrTpoabubie | IlpakTuueckue W3ysenns oOpa3zoBaTejbHbIE
padoThI padoThI pecypchl
HOBHBIC TTOJIOKCHHS MOJICKYJISIPHO-
1 I?I;H:TI/I‘ICEKOOI;II (T)eoepmn u I(/)Iieor}[];TgHOe 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJT 1
3 Moaenu TBEpAOTO, )KUAKOTO U 1 bu6mmoreka [IOK
ra3o000pa3HOro COCTOSIHUI BENICCTBA https://m.edsoo.ru/ff0a540e
OObscHEeHnE CBOMCTB TBEPIOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSIHUM BEIlecTBa Ha 1
OCHOBE MOJIOKEHUHN MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu
5 Kpucranmmmaeckue u amopdHbie Teaa 1 bubmotexa [IOK
https://m.edsoo.ru/ff0a5800
6 CmauvBaHuE U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
IToBEpXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmMpeHue u cxaTue 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TeMIIepaTyphl CO 1
CKOPOCTBIO TETJIOBOTO IBUYKEHUS YACTHI]
9 Buytpennss sHeprusi. CriocoObl U3BMEHEHUS 1 bubnmoreka [JOK
BHYTPEHHEH dHEpruu https://m.edsoo.ru/ff0a5c60
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bubmuoreka [JOK

10 Buppt Tenonepesiatn https://m.edsoo.ru/ff0a6412
K-KOH aius "TIpakTraeck
11 Xfﬁonbgogf{%ee ’]l:IeHJIOBII:I?( CBO§§T§ iemecm Bubmiorexa OK
" https://m.edsoo.ru/ff0a65c0
U MaTEpUaJIOB B LIEJSIX SHEProcOepexeHUs
12 KommaecTBo TemnoTel. Y nenbHas bubmmoreka [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OalaHca. bubnuorexa [JOK
TermooOMeH 1 TeII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
TOpHAas Ta "U BaHU
14 JﬂIBaJ?:IfI?S[ ?anioggﬁZHz npilcfhi};([)m;aaﬁemm bubmorexa LHOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU W TOPSTYeH BOJIBI
PacueT KoauuecTBa TEMIOTHI, HEOOXO0IMMOTO
15 JUISl HATPEBAHUS TEJa U BBIJAEISIEMOr0 UM
TIPH OXJIAXKICHUH
16 JlabopaTtopHnas pabota "Onpenenenue bubmuorexa [JOK
yIEeTbHOM TEIUIOEMKOCTH BelecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOoIMBa. Y enbHas TemioTa bu6mmoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
18 Epﬂpi‘:;;lﬁlquci;iezgiB;H;;LHaﬂ TeIIoTa bubmorexa LIOK
‘ https://m.edsoo.ru/ff0a71d2
IUIaBJICHUS
JlaGopaTtopHas pabota "OnpeneneHue bubnuoreka [JOK
19 o .
yIeIbHOM TEIUIOTHI TUIABJIEHHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHre U KOHICHCALIHSL. bu6mmoreka [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunienne. Y aenpHas Temiora
21 nmapooOpa30BaHMs ¥ KOHJICHCAIIUH. bu6mmoreka [JOK
3aBUCHMOCTB TEMIIEPATYPhl KUIICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTO TaBICHHS
2| "Ompenencre omecrrontor masmorm Bubmitorera LIOK
N https://m.edsoo.ru/ff0a7628
BO3JIyXa
23 Pemenue 3a1auy Ha onpeenieHre BIaKHOCTH

BO3/TyXa
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[TpuHIHIBI pabOTHI TEIJIOBBIX JBUTATEICH.

24 [TapoBas TypOuHa. J[Burarenb BHyTPEHHETO
CTOpaHUs
o5 KIIJI rermoBoro nBuratens. TerioBbie bubnuorexa [JOK
JIBUTATENIN M 3aIIUTa OKPYKAIOUICH CPe/Ibl https://m.edsoo.ru/ff0a7c7c
26 3aK0H COXpaHCHHMSI M TPEBPAICHHS SHEPTUN
B TEIUIOBBIX IpOIleccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME
27 "Tezllmom)le $IBJ'ICHI/I$II). H3MGH£{I/I€ bubmorexa [TOK
N " https://m.edsoo.ru/ff0a83f2
arperaTHhIX COCTOSTHUH BEIIeCTBA
Kontponbhas padota o teme "TemioBbie
28 ﬂBHeIfI/ISI. I/I3M£HGHI/IC arperaTHbIX COCTOSIHUM bubmorexa LHOK
" https://m.edsoo.ru/ff0a86ae
BEIIIECTBA
29 DnekTpuzanus e [[Ba poga
AIEKTPUICCKHX 3aPsI0B
30 Ypok-uccnenoBanue "IIeKTpU3aus Tel
WHAYKIIMEN U PU COTPUKOCHOBEHHUH "
31 B3anmopeiicTBre 3apssKeHHBIX TeJl. 3aKOH bu6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
Onektpuueckoe nose. HanpskeHHOCTh
32 SJ'IGKT;)I/I‘IGCKOFO TIOJISL. HpI/l:HI_[I/IH bubmorexa [TOK
. https://m.edsoo.ru/ff0a8ala
CYNEPIO3UINH AIEKTPUUECKUX MOJIeH
33 Hocwurenu snexTpuueckux 3apsioB.
DneMeHTapHbId 3apsia. CTpoeHrue aroMa
34 [IpoBOIHUKHY U TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpaHEHHMS DIIEKTPHUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha IpUMEHEHUE CBOMCTB bu6mmoreka [JOK
AIIEKTPUYECKHX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBUSA €TI0
36 CYI.L[CC?BOB&HI/I}I. I/IC”’fg‘{HI/IKI/I bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKa
37 JIeMCTBHS SIEKTPUUECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "JleiictBue

QJICKTPUYICCKOT'O 110JIS Ha ITPOBOJJHUKH U
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JUBIIEKTPUKH"

DNEeKTPUYECKUN TOK B METAILIAX, KUJKOCTAX

bubmuoreka [JOK

39 U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas 1enb U €€ COCTaBHbIC YaCTH
a1 Cuna toka. JlaboparopHas pabora 05 bubnuorexa [JOK
"M3MepeHne u peryJaupoBaHUe CUIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
KTPUYECKOE HanpsbKeHue. BombTmeTp.
42 JgIZgopI;Tog:IazepagoEa "IE/:IsMeepegﬁe " P 0.5 bubmorexa [TOK
f https://m.edsoo.ru/ff0a9%e14
PETYIIMPOBAHUE HAMIPSKCHHUS
43 CornpoTHBIeHUE POBOAHUKA. Y IETEHOE bubnuorexa [JOK
COINPOTHBIICHUE BEIIECCTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCHMOCTb
44 3IIEKTPUUECKOTO COMPOTUBIICHUS 1 bubmuorexa [JOK
MIPOBOJIHUKA OT €r0 JJTHHBI, IIOIIa K https://m.edsoo.ru/ff0aa738
MIOIIEPEYHOI0 CEYEHUs U MaTepuana"
45 3aBUCUMOCTD CHJIBI TOKA OT HAMPSIKEHUSL. bubmuorexa [JOK
3akon Oma Ui yJacTKa Hemu https://m.edsoo.ru/ff0aad4a
JlabopaTtopHnas padorta "HcciaenoBanue
3aBUCUMOCTH CHJIBI TOKA, UYILIETO Yepe3 bubmuorexa [JOK
46 1 .
PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarensHOE U apasuieIbHOE
COEJIMHEHUS POBOIHHUKOB
JlaGopaTtopHnas padota "IIpoBepka mpaBuia
CJI0’KEHUS HaNPsHKEHUM MpU bubnunoreka [JOK
48 1 .
MOCJIeI0BATEIBHOM COCAMHCHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
Jlaboparopnas pabota "IIpoBepka mpasuiia
49 JUTSI CHJTBI TOKA TIPH MTapajuieIbHOM 1 bubmorexa [IOK
o https://m.edsoo.ru/ff0aadle
COEJIMHEHUU PE3UCTOPOB
Pemenue 3a1ay Ha npuMeHeHne 3akoHa Oma bubnuoreka [JOK
50 .
JUIS Pa3IMYHOTO COCMHEHHUS MPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOITHOCTB AIIEKTPUIECKOTO TOKA. bubnmnoreka [JOK
3akoH J[xoyns-Jlenia https://m.edsoo.ru/ff0ab124
52 JlaGopatopHas pabota "Onpeznenenue 1 bubnuoreka [IOK
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pabOoTHI M MOIITHOCTH 3JIEKTPHUECKOTO TOKA"

https://m.edsoo.ru/ff0ab3e0

DJEeKTpUYECKUE LU U MOTPeOnTeNn

bubmuoreka [JOK

53 AJIEKTpUYeCKOi 3Hepruu B ObITY. KopoTkoe )
SAMLIKALLIC https://m.edsoo.ru/ff0ab660
[ToaroToBka K KOHTPOJBLHOU paboOTe MO TEME

54 "DnekTpuueckue 3apsaabl. 3apsLKeHHBIC Tea bubnuorexa [JOK
1 UX B3auMoieiicTBus. [ToCcTOSHHBII https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKUHN TOK"
KonTponbHas paboTa no teme

55 "DnekTpuueckue 3apsaabl. 3apsDKeHHBIC Tea bubnuorexa [JOK
U UX B3auMoeicTBUs. [10CTOSTHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUIECKUHN TOK"

56 IlocTossHHBIE MarHUTHI, KX B3aUMOJICHCTBHUE

57 Ypok-uccnenoanue "N3yueHne noniei 1 bubmuorexa [JOK
ITOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0

58 MarnuTtHoe nojie. MarauTHoe nose 3eMIn U bu6moreka [IOK
€ro 3HaYCHUE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT Opcrena. MarautHoe nosue

59 SHGKTpI/IEeCKgFO TOKa MarauTHoe moJje Etl/t@I_?/OTeIaa HOK/ﬁO 142
KaTYIIKA C TOKOM ps./IM.eas00.fu/bac
[IpumeHeHue 1eKTPOMarHuTOB B TEXHUKE. Bubniorexa [IOK

60 JlaGopaTtopHas pabota "M3ydeHue necTBuUs 0.5 https://m.edsoo.ru/ffoac74a
MAarHUTHOTO TI0JISI HAa MPOBOJIHUK C TOKOM" — :
DNEeKTpOABUTATENb MOCTOSIHHOTO TOKA.
Hcnonb3oBanue DIEKTPOJBHUraTeNeH B Bubmiorexa LIOK

61 TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE. https://m.edso0.ru/ff0acs6e
JlaboparopHas pabota "KoHcTpynpoBanue u — '
u3ydeHue paboThl AeKTpoiBUraTens"”

62 OmnbiTel @apazest. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna
OnektporeHepatop. CrocoOb! MOTydeHUS

63 ANEKTPUYECKON SHEPTrUu. DNEKTPOCTAHIINU
Ha BO300OHOBJISIEMBIX HCTOYHHUKAX SHEPTUH

64 [ToaroToBKa K KOHTPOJIBHOU paboTe MO Teme

"DJIeKTpUUECKrEe U MarHUTHBIE SIBIICHUS"
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https://m.edsoo.ru/ff0abd2c
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

65 KonTtponsHas pabota o Teme 1 bubmuoreka [IOK
"DJICKTPUYECKUE ¥ MATHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblil ypok. PaboTa ¢ TekcTamu 1o 1 bubmuorexa [IOK
teme "TermnoBbie sBieHus" https://m.edsoo.ru/ff0accbe
67 PesepBHblil ypok. PaboTa ¢ TekcTamu 1o 1 bubnuorexa [JOK
teme "[1oCTOSIHHBIN MEKTPUIECKUi TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblil ypok. PaboTa ¢ TekcTamu 1o 1
Teme "MarauTHbIC SBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 145
9 KJIACC
Ne KoJunyecTBo yacoB Jara DJIeKTPOHHBbIE HU(PPOBHIE
R Tema ypoka Konrtpoabubie | IlpakTuueckue o0pa3oBaTe/bHbIE
n/n Bcero U3yYeHUs
padoThI padoThI pecypchl
1 Mexannueckoe aBrkeHrne. MarepuaiibHast 1
TOYKA
2 Cucrema orcueta. OTHOCUTEIHHOCTh 1 bu6mmoreka [IOK
MEXAHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPAMOJIMHEHOE TBUKEHNE 1 bubmorexa I[TOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpAMOJIMHEITHOE ABUKECHHUE. 1
CpenHsst 1 MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHeliHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JBIOKEHHUE. Y CKOPCHHE https://m.edsoo.ru/ff0ad8d4
CkopocThb NPSAMOJIMHENHOTO
6 paBHOYCKOpEHHOTO ABIkeHus. ['padux 1
CKOPOCTH
7| Joxopernus rent npa pasmoycroperton ) ) bubmorera LIOK
yeKop PH paBHOYCKOp . https://m.edsoo.ru/ff0adb18
JIBUKEHHH 110 HAKIIOHHOW TJIOCKOCTH
8 CBoOoHoe nagenue tei. OneiThl [anunes 1
o | Teponnaerors oopamenmn, Tameiann | 1 ubmiorera LIOK
' https://m.edsoo.ru/ff0ael76
yTII0Basi CKOPOCTHU



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

10

I1eHTpOCTPEMUTENILHOE YCKOPEHUE

11 IIepsblit 3ak0H HproToHa. BekTop cuibl Eggg?/ﬁzziigﬁlma%ﬂ
12 Bropoii 3akon HerotoHa. bubnuorexa [JOK
PaBHozelcTBYOIIAsK cUita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herotona. Cynepno3unus cui Eggg?/ﬁzziﬁ)?ﬁlmaw&
14 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB bubnnorexa [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubnnorexa [JOK
15 Cuna ynpyrocru. 3axos I'yxa https://m.edscEE).ru/fanecaZ
16 Pemenue 3amgau o reme «Cuiia ympyrocTtu
17 JlabopaTtopHas pabora «OnpenencHue bubmuorexa [JOK
KECTKOCTH MIPYKHHBD» https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Cia Tpenis itps:/im easo0 ru/f0af738
19 Pemenue 3agau mo reme «Cuiia TpeHUSD» BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnas paborta "Onpenenenue bubmuorexa [JOK
K03 PHIIHEHTa TPEHUSA CKOIBKEHHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agay no reMme "3akousl HeroToHA. bu6mmoreka [JOK
Cuna ynpyroctu. Cuia tpenus” https://m.edsoo.ru/ff0afb8e
29 Cuita TsKeCTH U 3aKOH BCEMHUPHOTO bubmuoreka [JOK
TATOTCHHSL. Y CKOpPEHHE CBOOOHOIO IaCHHS https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBukeHue Tex BOKpyr
23 rpaBUTAMOHHOTO IeHTpa (ConHevyHas
cucrema). ['amakTuku"
24 Pemenue 3amau no teme "Cuita TSDKECTH U bu6mmoreka [JOK
3aKOH BCEMHPHOTO TSATrOTeHHs" https://m.edsoo.ru/ff0af5f8
o5 IIepBasg KocMUYECKast CKOPOCTb. bubnuoreka [IOK
HeBecoMocCTh U eperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue Mafepﬂaanoﬁ“ TOYKH. Bubmorexa LIOK
26 AbcomotHOo TBEpIOE Teno. PaBHOBecue

TBEPJIOTO Teja C 3aKPEIIEHHON OChIO

https://m.edsoo.ru/ff0afe36
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https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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BpAILICHUS

27 MowmeHT cuisl. LleHTp TsKecTH
28 Pemenue 3aga4 mo reme "MOMEHT CHJIBI. bubmuoreka [JOK
LlenTp TspKecTn" https://m.edsoo.ru/ff0b02b4
)| oA e o e B LOK
N " https://m.edsoo.ru/ff0b0408
B3anmopeicteue Ten
0 Memmccros ammene. Bu6miorera LIOK
Baammoeiictaie e https://m.edsoo.ru/ff0b06ec
| e M oo S o LOK
HeYIpYIoe B3aHMOIeHCTRHE https://m.edsoo.ru/ff0b07fa
30 Pemrenne 3anau mo reme "3akoH coxpaHeHUs bubnuoreka [IOK
umIysbca https://m.edsoo.ru/ff0b096¢
33 VYpok-koHpepeHus ""PeaKTI/IBHOC JBUYKEHUE
B MIPUPOJE U TEXHUKE
bubnuoreka [IOK
34 Mexannyeckasi paboTa U MOIIIHOCTb https://m.e dsg).ru I60b0as4
35 PaboTa cumbl TSHKECTH, CHITBI YIIPYTOCTH U bubmuorexa [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «OnpeneneHue
36 paboThI CUJIBI TPEHUS TTPU PaBHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTAIBHON
TTOBEPXHOCTH»
37 Ces3b sHepruu u padoThl. [loTeHnansHas
SHEprus
38 Kunernueckas sueprus. Teopema o bubnnoreka [JOK
KHHETHYECKOW PHEPTHH https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHs YHEPTUU B MEXaHUKE
40 JIaGopatopHas pabota «/3ydeHne 3akoHa bubnuoreka [IOK
COXpaHEHHUs SHEPTUN» https://m.edsoo.ru/ff0b12fe
a1 KonebarenbHoe ABMIKEHHE U €TO bu6mmoreka [JOK

XapaKTCPUCTUKHU

https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
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3aryxatomue Kosuebanus. BeinyxneHHbie

bubmuoreka [JOK

42 Kosiebanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4eCcKuii U NPYKUHHBIM MASITHUKH
VYpok-uccnenoanue «3aBUCUMOCTD TIEPHOIA
44 Kc?ne6aHI/H71 (f[T YKECTKOCTH IIPYKUHBI U ﬁacfm bubmmorexa LHOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparenue sHEPTrUM MPU MEXAHUUYECKUX
KOJICOaHUSIX
JlabopaTtopHas pabora «OnpenencHue
46 qaCTome Hpneplfona Kone6alzmi”1 MIPY>KUHHOIO bubmorexa LHOK
https://m.edsoo.ru/ffOblaec
MasITHUKa»
JlabopaTtopHas pabota «IIpoBepka
47 HezaBII)/IcmEocmpnepnona I?oneé)aﬁnﬁ rpysa, bubmmorexa HOK
https://m.edsoo.ru/ff0b197a
MTOJIBEIIICHHOTO K HUTH, OT MaCCHI TPy3a»
Mexannueckue BoJIHbI. CBOKCTBA
48 MeXaHU4YeCKUX BOJH. [IpogonpHbIe 1 bubmmorexa HOK
https://m.edsoo.ru/ff0b21fe
MOTNIEPEYHbIE BOJIHBI
49 Ypok-koupepenius "MexaHUUeCKHe BOJHBI
B TBEpJOM Tene. CelicMuyecKkue BOJIHbI"
50 3ByK. PacnipocTpanenue u oTpakeHHE 3ByKa
51 Ypok-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa U BHICOTA TOHA.
AKYCTUYECKHI PE30HAHC
Ypok-koHpepeHuus "YnbpTpa3ByK u bubmuoreka [JOK
53 " :
uH(pa3BYK B IPUPOJIC U TEXHUKE https://m.edsoo.ru/ffO0b23ca
[ToaroToBka K KOHTPOJBHON paboTe MO TeMe
54 "321?(0HH COXpaHeHI/IIJ}I. Mexalfnqecxne bubmotexa [IOK
i https://m.edsoo.ru/ff0b25f0
KoJIeOaHus U BOJIHBI
KonTponsHas pabota o Teme "3aKoHbl
55 coxpaHeHus. MexaHndeckue KoJleOaHus u
BOJIHBI"
56 DIEeKTPOMarHuTHOE TOJIE. bubnunoreka [JOK
DJEeKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa DIIEKTPOMATHUTHBIX BOJTH



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

VYpox-konpepenuus "Llkana
OJICKTPOMArHUTHBIX BOJIH. Wcnonp3oBanue

bubmuoreka [JOK

58 AJIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpoxk-uccnenopanue "M3yueHue cCBONCTB
59 3JIpeKTp0MaFfII/ITHI)IX BOJIHy: TIOMOIIBIO bubmmorexa HOK
" https://m.edsoo.ru/ff0b2c6c
MOOMIILHOTO TenehoHa
60 Pemenwue 3a1a4 Ha OTPE/EICHHE aCTOTEI
JUTMHBI 3JICKTPOMArHUTHOM BOJTHBI
61 DneKTpoMarHuTHas IpUpoJIa CBETa. bubnuorexa [JOK
CxopocTh cBeTa. BosHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku cBeta. [IpsmonauHeiiHoe
62 pacmipocTpaHeHue CBETa. 3armenus CoHIA U bubmmorexa HOK
https://m.edsoo.ru/ffob3658
JlyHbl
3aKOH OTpaKeHMS CBeTa. 3epkana. Pemenue
63 3a/1a4 Ha l;)'IpI/IMeHeHI/Ie 3aK01fa OTPKCHHUS bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienne cBera. 3aKOH MPEIOMIICHUS bubmuorexa [JOK
cBeTa https://m.edsoo.ru/ff0b3aea
[TotHOE BHYTpEHHEE OTPAKCHHE CBETA.
65 I/ICHOHB3OBZ;I{II)/IG HOJ‘IHOFIZ) BHYTPEHHETO bubmorexa HOK
https://m.edsoo.ru/ff0b3c5c
OTPaXXKCHHS B ONTHYECKUX CBETOBOAX
JlaGopaTtopHnas padota "HcciaenoBanue
66 3aBUCHMOCTH YIJIa IPEJIOMIICHHUS CBETOBOTO
Jy4a OT yIJIa NaJeHus Ha TpaHulle "BO3IyX-
crexsio""
Ypok-koupepenuus "Vcnonb3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaKCHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBS3b"
bu6mmoreka [JOK
68 JInnzel. OnTUyeckas cujia JUH3BI https://m.edso0.ru/ffOb3f2c
69 [TocTpoenue n300paxkeHU B TUH3AX bubmmotexa [IOK
https://m.edsoo.ru/ff0b444a
70 JIaGopatopHas pabota "OnpezneneHue bubnuorexa [IOK

(hOKYCHOTO paccTOSTHUSI 1 ONTHYECKOMN CHIIBI

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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coOuparorieii JTUH3bI"

71 Ypok-koHpepermus "OnTuaeckre TMH30BbIC bubnmoreka [JOK
npuOopsr” https://m.edsoo.ru/ff0cOa7e
72 ['na3 xak ontuueckas cucrema. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
73 Ypox-koupepenuus "ledexrsr 3penus. Kax
COXPaHHUTH 3peHue"
| pommmeme S e s creny. O B LOK
. ' https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlabopaTtopHnast pabota "ONBITHI 1O
75 Pa3IoKEHUI0 OEJIOT0 CBETa B CIIEKTP U bubnuorexa [JOK
BOCIIPHUSTHIO [[BETA IPEJMETOB MPH UX https://m.edsoo.ru/ff0cOe2a
Ha0JII0ICHUH Yepe3 1IBETOBbIE GUILTPHI"
VYpok-npaktukyMm "BosiHOBBEIE CBOKICTBA
76 CBETa: JUCIIepCHsi, HHTEep(epeHIIns 1
mudpakius”
77 OmnbiTel Pe3epdopaa v mianeTapHast MOJIETb bubnuorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Monens aroma bopa
79 HcnyckaHnue u morJIONeHUE CBETa aTOMOM. bu6mmoreka [IOK
KBanTsl. JInHeituaTeie CIIEKTPhI https://m.edsoo.ru/ff0c144c
80 Ypoxk-npaktukym "HaOmoneHne ciekTpoB bubnuorexa [JOK
HCIycKaHus" https://m.edsoo.ru/ff0c1550
81 PanroakTHBHOCTD U €€ BUIBI bubmorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. HykionHas bubnnoreka [JOK
MO/JIeTIb https://m.edsoo.ru/ff0c18ac
83 PannoakTtuBHbBIE IpeBparienus. M30Tomnbl bubmotexa [IOK
) https://m.edsoo.ru/ff0clal4
84 Pemenue 3amau no teme: "PagnoakTUBHEIE bu6mmoreka [JOK
npeBpaleHus’" https://m.edsoo.ru/ff0clb4a
85 [lepuoa nonypacnazna
86 Ypoxk-koHpepenuus "PagroakTHBHbIE bubnuoreka [IOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
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W3JIY4CHHS B IPUPOJIE, MEAUIIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126

SnepHble peakuyy. 3aKOHbI COXpaHEHUs bubmuoreka [IOK

87 .
3apsiIOBOTO M MacCOBOTO YHCEIT https://m.edsoo.ru/ff0c1c58
DHeprus cBA3M aTOMHBIX sjiep. CBsA3b Macchl bubnuorexa [JOK

88 .

Y SHEPrUu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau mo teme "SnepHsie peakyn”

90 Peakuuu cunTe3a u AeneHus suep. bubnuorexa [JOK
Hcrounuku suepruu CoHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.

91 JIeNCTBHS palMOaKTUBHBIX U3Ty4YE€HUN Ha
YKUBbIE OPraHU3MbI"

[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME

92 "DNEeKTpOMAarHUTHOE TOJIE. bubmuorexa [JOK
DJIeKTpOMAarHUTHBIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHHS "

KonTposbhas pabora no teme
93 "DNeKTpOMAarHUTHOE TOJIE.
DnekTpoMarHuTHbIe BOJHbL. KBaHTOBBIE
SIBICHUS"
[ToBTOpenue, o606meHue. JlaboparopHsie bubnuorexa [JOK

94 n L n .
paboThI 1o Kypey "B3anmMopaeiicTBue Tei https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0606menue. Pemenue

95 aC‘leTII){BIX I/I’ Ka‘ICCI;IBeHHI)IX 3aJa4 1o Teme bubmorexa LHOK
E i g https://m.edsoo.ru/ff0c2572

TemoBble npoiecchl
[ToBTOpenue, 06061menue. Pemenue
p ’ o bubmuoreka [JOK

96 pacueTHBIX U KAYeCTBEHHBIX 33]1a4 10 TeMe .

" o https://m.edsoo.ru/ff0c2a22
KIIJI TennoBbIX ABUTATEIICH
[ToBTOpenue, 06061menue. Pemenue

97 aC‘IeTI;){LIX 1/; Ka‘leCI"J[lBeHHBIX 3aJa4 1o TemMe bubmorexa HOK

}? " A https://m.edsoo.ru/ff0c2b30
KIIJI anexkrpoycTaHOBOK
[ToBTOpenue, oboOmenue. JlabopatopHsie bubnuoreka [IOK

98 n n .
paboThl o Kypcy "CBeTOBBIE SIBICHUS https://m.edsoo.ru/ff0c2c52
[ToBTOpeHn Hue. Pabora

OBTOpEHHE, 0606ﬁue e. Paborta c Bubnmorexa [IOK

99 TEeKCTaMU 1o TeMe "3aKOHBI COXPAHEHUS B

MexaHuke"

https://m.edsoo.ru/ff0c2d6a
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100 [ToBTOpenue, o6o6menue. Padora c 1 bubmuoreka [IOK
TekcTamu 110 TeMe "Kosaebanus v BOJHE" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6obmenue. Padora c 1 bubmuoreka [IOK
TekcTamu 1o TeMe "CBeTOBEIE sIBIEHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06061menue. Padora c

102 TekcTamu 1o Teme "KBanToBas u syuepHas 1
¢uznka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka, 7 xnacc/ Ieppimkua A.B., O01mecTBO ¢ OrpaHHUEHHON OTBETCTBEHHOCTHIO «{[PODAY;
Axmmonepnoe o6miectBo «M3narensctBo «lIpocsenienne»

» ®usuka, 8 kinacc/ [lepsimkua A.B., O0IIECTBO C OTpaHUYEHHOM OTBETCTBEHHOCTHIO «/[PODAY;
Axmmonepnoe o6miectBo «M3narensctBo «lIpocsenienne»

» ®usnuka, 9 xmace/ [epeimkun A.B., I'yrauk E.M., O01iecTBo ¢ OrpaHU4YeHHO OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA
Meroanueckue peKOMEHAuu, IOYPOYHOE INIAHUPOBHUE

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru






