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[Iporpamma 1o (pu3mMKe Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJIeHA HAa OCHOBE IMOJIOKCHHUH U TpeOOBaHUH K
pe3ynbTaTaM OCBOeHUs Ha 0a30BOM ypOBHE OCHOBHOW 00pa30oBaTeNbHOMN NMporpaMmsl, rpeacraBieHHsix B @I'OC OO0, a Takxke ¢
yuéToM ¢enepanbHOil paboueil mporpaMmbl Bocriutanus M KoHuenuuy npenoaasanust yueoHoro npenmera «Puzukay.

Copepxanre IporpaMMBbl IO PU3WUKE HAMPaBICHO Ha (OPMHUPOBAHNE €CTECTBEHHO-HAYYHON IPAMOTHOCTH OOYJarOIIUXCS
1 OpTaHU3AINI0 U3yUeHHS (PU3HKH Ha NIESTETHHOCTHOI ocHOBE. B mporpamme 1o ¢pu3nke yIUTHIBAIOTCS BOSMOXKHOCTH y4eOHOTO
npeameta B peannzanuu tpedoBanuii ®I'OC OOO k riaHUpYeMbIM JJMYHOCTHBIM M METANpeMETHBIM pe3ylibTaTaM OOydeHus, a
TaKXKe MEXIIPEIMETHEIC CBSA3H €CTECTBCHHO-HAYYHBIX YIeOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHusl.

[Iporpamma mo ¢u3HMKe ycTaHABIMBACT paclpelelieHHe y4eOHOTro Marepuana 1o romaM oOydeHws (10 Kiaccam),
IpeJlaraeT NpUMEpHYIO MOCJIeA0BaTeIbHOCTh U3YyUEHHsS TEM, OCHOBAHHYIO HA JIOTHKE Pa3BUTHUSA IPEAMETHOIO COAEPIKaHUS U
y4€Te BO3pAaCTHBIX 0OCOOEHHOCTEH 00YyJalOINXCs.

[Iporpamma mo ¢u3uke pazpaboTaHa ¢ IENBI0 OKA3aHMUS METOAWYECKON IOMOIIM YYUTEII0 B CO3MaHMU pabdoueit
MPOrpaMMBI [0 Y4eOHOMY MPEAMETY.

®usnka SBISETCS CUCTEMOOOPA3yIOUIMM JUIS €CTECTBEHHO-HAYYHBIX Y4YeOHBIX HPEIMETOB, HOCKOJIBKY (U3NYecKue
3aKOHBI JIEKAT B OCHOBE IIPOIECCOB W SBJICHHWH, M3y4aeMbIX XHMHEH, Omomormeil, actpoHomueil u (usmyeckoit reorpadueii,
BHOCHUT BKJIaJl B €CTECTBEHHO-HAYUHYIO KapTHHY MHpa, IPEIOCTaBIICT HanOoJee SCHbIe 00pa3Ibl MPUMEHEHHS HAyIHOTO METo/1a
MO3HAHUS, TO €CTh CII0c00a MOTy4YeHHs JOCTOBEPHBIX 3HAHUH O MUpE.

OnmHa W3 TaBHBIX 337a4 (U3MYECKOro 00pa3oBaHUs B CTPYKType oOIIero oOpa3oBaHUsI COCTOUT B (OPMHUPOBAHUH
€CTECTBEHHO-HAayYHOU TPAMOTHOCTH M HHTEpeca K HayKe y 00yJaroIIixcsl.

W3zyyenune ¢puzuku Ha 6a30BOM YpOBHE MPEIOJIaracT OBJIaJCHUE CIEAYIOIMMH KOMIETEHTHOCTSIMH, XapaKTepU3yOLIIMMU
€CTECTBEHHO-HAayUHYIO0 TPaMOTHOCTb:

®  HayyHO OOBICHATH SIBICHUS,
®  OICHWBATh M TOHUMATh 0COOCHHOCTH HAYYHOTO HCCIICIOBAHUS;
e  UHTEpIpPETUPOBATh AAHHBIC U UCIOJIH30BATh HAYYHBIE JOKA3aTEILCTBA [ MOJIYICHUS BBIBOIOB.

Henu n3yueHns GU3NKHA HA YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus onpeneineHs B KoHnenun npemnogaBadust yaeOHOTO
mpenmera «@Pm3mka» B 00pa3oBaTeNBHBIX ~ OpraHm3amusix  Poccuiickoit  @enmepamuiy, peanu3yIOIINX  OCHOBHEIC
00111e00pa3oBaTe/IbHBIC MPOrpaMMBbI, YTBepkIEHHON pemienuem Kosutermn MuH#CTEpCeTBA TpPOCBEHICHUsS Poccuiickoit
Deneparyu (mporokora ot 3 gexadpst 2019 r. Ne ITK-4BH).

enu uzyyenus GpU3UKU:

e [puoOpeTeHHE MHTEpeca W CTPEMIICHHs OOydaromuxcs K Hay4yHOMY HW3Y4YEHHIO TIPHUPOJBL, pa3sBUTHE HX

HMHTEJUIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;
e  pa3BUTHE NPEACTABICHWH O HAydHOM METOJE TO3HAHWS W (POPMHPOBAHHE WCCICIOBATEIHCKOTO OTHOIICHUS K
OKpPY>KaIOIIUM SIBJICHUSM;

e  (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHMS KaK pe3ysibTara N3y4eHHUs] OCHOB CTPOCHHS MaTepuu U QyHIaMeHTaIbHBIX

3aKOHOB (PM3UKH;

e  (QopmupoBaHUE MPEACTABICHAN O POITU (PU3UKH U Pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

®  pa3BUTHE MPEICTABICHHUI O BO3MOXKHBIX cepax OyayIiel mpodecCHOHAIBHOM AeATSILHOCTH, CBI3aHHON ¢ (PU3UKOA,

MIOJITOTOBKA K JAJIbHEHUIIIEMY 00Y4YEHHUIO B 3TOM HalpPaBJICHUH.
JlocTimKeHre 3THX MeJIeld PoTrpaMMEI 10 (HU3HUKe Ha YPOBHE OCHOBHOTO 00mIero 00pa3oBaHUs 00eCIeUnBaCTCS PEIICHHEM
CIEIYIOIINX 3a0a4:
e  TpPHOOpETEeHHE 3HAHUH O AUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHHMUYECKHUX, TETJIOBBIX, AIEKTPUIECKUX, MATHUTHBIX
1 KBAaHTOBBIX SIBIICHISIX;

®  MPHOOpPETeHHE YMECHHH OMUCHIBATH U OOBACHATH (PU3MUYECKIE SABJICHHUS C HCIOIh30BaHUECM MTONYICHHBIX 3HAHUH;

®  OCBOCHHE METOJIOB PEIICHUs MPOCTEHIINX PAaCUETHBIX 3a/1au C MCIOJIb30BaHUEM (DPU3UUECKUX MOJEINEH, TBOPUECKHUX U
MIPAaKTUKO-OPUECHTHPOBAHHBIX 3a/1a4;

e pa3BUTHEC YMCHHH HAONIOAATh TMPHUPOIHBIC SBICHUS W BBIIONHATH OIBITHL, JabopaTopHele pabOTHl U

9KCIEpUMEHTAIbHBIE UCCIIEIOBAHUS C UCIIOJIB30BAHNEM H3MEPHUTEIbHBIX IPHOOPOB,;

e  OCBOGHHE NMPHEMOB paboOTHl ¢ mH(poOpManuend (GpU3NIECKOro COoAepKaHUs, BKIOYas WHOOPMAIUIO O COBPEMEHHBIX

JOCTHKEHUAX (PU3UKH, aHAIN3 ¥ KPUTHUECKOE OLIEHUBaHHE MH(OPMALIH;
e 3HAKOMCTBO co cdepamMu TPo(ecCHOHANFHONW NeATeNbHOCTH, CBS3aHHBIMH C (HU3UKOH, W COBPEMEHHBIMHU
TEXHOJIOTHUSIMH, OCHOBAHHBIMHU Ha JOCTIDKCHHUAX (PU3MUECKON HAYKH.
Ha m3yuenue ¢pusuxu (6a30BbIi YpOBEHb) HA yPOBHE OCHOBHOTO 00111ero o0pa3oBaHust oTBoxUTCS 238 yacoB: B 7 Kiacce
— 68 gacoB (2 uvaca B Hemenw), B 8 kiacce — 68 dacoB (2 waca B Henemo), B 9 wimacce — 102 gaca (3 4aca B HEIETIO).

Hpe[maraeMLIﬁ B IIporpaMme mno (I)I/I3I/IKC NepevCcHb na60paT0pHHx pa60T U OIIBITOB HOCUT pCKOMGHI[aTCHBHLIﬁ XapakTep,
yuutelsb Aej1acT BBI60p MpOBECACHUA J'Ia60paT0pHBIX pa60T " OIIBITOB C y‘{éTOM HMHAWBUAYAJIbHBIX 0CoOeHHOCTEH 06yqa}01111/1xc91,
CITUCKA DKCIIEPUMECHTAJIBHBIX BaHaHHﬁ, npemaiiara€MbIX B paMKax OCHOBHOI'O roCyJapCTBEHHOT'O DK3aMEHa 110 (bnamce.

COAEPXAHUE OBYUYEHUS



7 KJIIACC

Pa3gen 1. ®usnka u eé poJb B MO3HAHHH OKPYKAKOLIEro MUpa.

Odusnka — Hayka o mpupojne. SBieHus npupoasl. Ou3nUecKue SBICHUS: MEXaHHYECKHE, TEIUIOBBIC, AJIEKTPUUYECKHUE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnyeckue BeTUUUHBL. 3MepeHue Qu3nueckux BeianmuuH. Dusuueckue m0puOOphHL. I[lorpemrHOCTh H3MEpCHHUI.
MexnyHapoaHas cucTeMa eIUHULL.

Kak ¢m3uka u npyrue ecTecTBEHHBIC HAyKH M3YYalOT MPHPOAY. ECTECTBEeHHO-HAYYHBIM METO] TIO3HAHUS: HaOIIOJCHHE,
MMOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBI)KCHUC THIIOTE3, SKCICPUMCHT IO MPOBEPKE THUIOTE3, OOBACHCHHE HAOIIOIAeMOro
sineHnst. Onucanue GU3NIECKUX SBICHHUN C IIOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHHUYECKHUE, TCILIOBEIC, JICKTPUICCKUAC, MATHUTHBIC, CBETOBEIC SIBIICHUS.

2. ®wusnyeckue NPUOOPHI U MPOLEAYPA NPSIMBIX U3MEPCHHIA aHAJIOTOBBIM U IIU(PPOBBIM IPHOOPOM.

Jabopamopnvie pabomut u onvimol.

OmnpenesneHne IeHbI ASTCHUS KBl H3MEPUTEIHHOTO IpHbdopa.

W3mepenue pacCcTOSHUM.

U3mepenune 00bEMa KUIKOCTH U TBEPIOTO Tela.

OmnpeneneHne pa3MepoB MaJIbIX TEIL.

N3mepenue TemnepaTypsl IPU MOMOIIH KUJKOCTHOTO TEPMOMETPA U TaTYHKA TEMIIEPaTyphl.

[IpoBenenue uccneaoBaHusl O MPOBEPKE TUIOTE3bI: JAANBHOCTh MOJIETA MIAPHUKA, MYIIEHHOTO TOPU3OHTAIBHO, TEM
OoubIe, 4eM OOoJIbIIIe BBICOTA ITYCKA.

Paspen 2. IlepBoHayabHble CBeJJeHUS 0 CTPOCHMH BellecTBa.

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.
JBmkeHme yacTHIl BemecTBa. CBA3b CKOPOCTH IBIKEHUS YACTHUI] C TeMIlepaTypoil. bpoyHoBckoe mBrkeHme, TUPPy3Hs.

o gk whE

B3aumoneiicTBUE YacTHI] BEILIECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

ArperaTHbIe COCTOSHHS BEIIECTBA: CTPOCHUE I'a30B, )KUIKOCTEH U TBEPABIX (KPUCTAIUIMIECKUX) Tell. B3anMocBs3b MexXay
CBOMCTBaMH BEILECTB B Pa3HBIX arperaTHbIX COCTOSIHHUAX M UX aTOMHO-MOJICKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabnroneHue GPOYHOBCKOTO ABHXKEHHUS.

2. Hab6monenne nupdysum.

3. HaOmonenne sBieHUH, 00BSICHAIONINXCS MPUTSHKCHIEM HITH OTTAIKHBAHUEM YACTHII BEIICCTBA.

Jlabopamopnvie padbomol u onvimel.

1. Omuenka quaMeTpa aToMa METOJIOM PSIOB (C UCIOIBb30BaHUEM (DOTOTpadwmii).

2. OmsITH 110 HAOJIOACHHUIO TEIUIOBOTO PACIINPEHHS T'a30B.

3. OmnbITl IO OOHAPYKEHUIO IEHCTBHS CHII MOJIEKYJISIPHOTO TIPUTSHKEHHUSI.

Paznen 3. /IBu:keHue u B3auMojaeiicTBue TeJl.

Mexanuueckoe JBukeHue. PaBHoMepHoe U HepaBHOMepHOe jBxkeHHe. CxopocTb. CpeaHss CKOpPOCTb IHpuU
HEPaBHOMEPHOM JIBIDKEHUH. PacuéT myTH U BpeMeHH JBIDKEHHUS.

SBnenue mHepnMU. 3aKOH MHepIMH. B3anMoaelHcTBIE Tel Kak NPHYMHA H3MEHEHUs] CKOPOCTH ABIDKEHHS Tel. Macca Kak
Mepa uHepTHOCTH Tena. [IToTHOCTE BemecTBa. CBS3b IDIOTHOCTH C KOJTMYECTBOM MOJIEKYII B €IUHHIIE 00bEMA BEIECTBA.

Cuna Kak xapaxkTepucTuka B3aumozeiicTBust Ten. Cuia ynpyroctd W 3akoH ['yka. M3MmepeHue cuiibl ¢ HOMOIIbIO
TUHaMoMeTpa. SIBieHHue TATOTeHHs M cmiia TspkecTH. Cuila TshKeCTH Ha Ipyrux miaHerax. Bec Tema. HeBecomocts. Croxenue
CHJI, HATIPaBJICHHBIX 110 OJHOU MpsMoil. PaBHoxelicTByIomas cut. Cumna TpeHus. TpeHue CKOJIBXKEeHUS U TpeHue Mokos. Tpenue B
MIPUPOJIE U TEXHUKE.

Hemoncmpayuu.

Habmrogenne MeXaHN4eCKOTO IBI)KESHUS Tela.

W3mMepeHue ckopocTH NpsSMOIUHEWHOTO ABHKECHHUS.

HaGmonenue siBieHUst MHEPLUH.

Habmnronenne n3MeHeHHs CKOPOCTH TPH B3aMMOICHCTBHH Tell.

CpaBHeHHUE MaccC M0 B3aMMOAEHUCTBHIO TEL.

. CnoxeHue cuil, HapaBJeHHbIX 110 OJJHOU MPSIMOK.

Jlabopamopnsie padbomol u onvimel.

1. Onpenenenne CKOPOCTH PAaBHOMEPHOTO JABMKEHUS (IIIAPUKA B KUIAKOCTH, MOJICITH dJIEKTPUUIECKOTO aBTOMOOWIIS U TaK
Janee).

2. OmnpeneneHue cpeHeil CKOPOCTH CKOJIBKEHHUS OpycKa MM MIapuKa 10 HAKIOHHOH IIOCKOCTH.

OmnpenesneHne MWIOTHOCTH TBEPIOTO Tea.

oukrwpnE

w

4. OmnbITbI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTb PacTsHKEeHUs (1ehopMaIin) Npy>KHHBI OT MPUI0KEHHOH CHJIBL.



5.  OmsITH, AEMOHCTPUPYIOIINE 3aBUCHMOCTD CHIIBI TPEHHS CKONBXCHHS OT Beca Tella M XapaKTepa COIPUKACAIOIINXCS
MIOBEPXHOCTEIN.

Pasnen 4. [laBienune TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenne. CiocoOBl YMEHBIICHUS M YBENWYEHUS MaBieHUs. JlapneHne raza. 3aBHCHMOCTH JIaBJICHHUS ra3za oT o0BEMa,
Temnepatypbl. [lepenada maBieHHs TBEPABIMH TENaMH, KUAKOCTAMH W ra3amu. 3akoH [lackams. [IHeBMaTWdeckume MaIlIWHBL
3aBHCHUMOCTh JABJICHHS JKUJIKOCTH OT DiyOmHBL ['mapocratuueckuii mapamokc. CooOrmaronuecs cocyabl. [ mapaBimyeckue
MEXaHU3MBI.

Atmocdepa 3emim u aTMocdepHOe IaBieHHE. [IpWYHWHBI CymiecTBOBaHHMS BO3AYMIHON ob6omouku 3emim. OmBIT
Toppuuemnmu. M3mepenne atMocepHOro IaBiCHHS. 3aBHCUMOCTh aTMOC(EPHOTO JABJICHUS OT BBICOTHI HAJ YPOBHEM MOpPS.
[IpuGops! A7t U3MEPEHUS aTMOC(PEPHOTO TABICHUS.

JleiicTBUe KHIKOCTH W Ta3a Ha NOTPYKEHHOE B HUX TeJo. BrITankumBaromas (apXxuMenoBa) Criia. 3aKOH ApxuMmena.
[InaBanue Ten. Bo3ayxomiaBanue.

Hemoncmpayuu.
3aBHCHMOCTH TaBJICHUS Tra3za OT TEMIePaTypHL.

[lepenaya naBneHUs )KUIKOCTBIO U Fa30M.

CooOrmaromuecst CoCysl.

I'mapaBnuueckuit mpecc.

[IposiBnenne neiicTBrs aTMOCHEPHOTO TaBICHUS.

3aBHCHUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTu Teda U IIIOTHOCTH JKUAKOCTH.
PaBeHCTBO BhITaNKMBAIOUIEH CUIIBI BECY BHITECHEHHOM KUAKOCTH.

N~ WD PR

VYcnoBue miaBaHMs TEN: IUIaBaHHE WM MOTPYXKEHHE TEN B 3aBUCHMOCTH OT COOTHOLIEHHUS IIOTHOCTEW Tena H
KHUJIKOCTH.

Jlabopamopnvie padbomol u onvimel.

1. HccrnenoBaHue 3aBUCHMOCTH Beca TeJa B BOAE OT 00bEMa MOTPY>KEHHON B XKHUIKOCTh YaCTH TeJa.

2. OmnpeneneHre BHITAIKUBAIONICH CHIIBI, IEHCTBYIOMIEH HA TEJIO, MOTPYKEHHOE B XKUIAKOCTb.

3. IlpoBepka HE3aBUCHMOCTH BBITAIIKUBAIOLICH CHIIBI, ASHCTBYOLIECH Ha TEJO B KUIKOCTH, OT MacChl Tea.

4. OnbIThl, IEMOHCTPHUPYIOIINE 3aBUCHMOCTb BBITAJIKHBAIOIICH CHIIBI, ACHCTBYIOLIEH Ha TENO B KUAKOCTH, OT 00BbEMa

MOTPYKEHHOMU B JKUAKOCTb YACTU TeJa U OT IIIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeomMeTpa Wi KOHCTPYHPOBAHUE JIOJKU U ONpeeieHne e€ Tpy30I0IbEMHOCTH.

Paznen S. PaboTa u MOIIHOCTD. JDHeprus.

Mexanmdeckas padota. MOIIHOCTE.

IIpocTele MexaHM3MBI: pbIYar, ONOK, HAKIOHHAS IUIOCKOCTh. [IpaBmiio paBHOBecusi phlyara. [IpuMmeHeHne mpaBmiia
paBHOBecHs pelyara K Onoky. «3ojoroe mpaBuio» MexaHukd. KIIJ[ mpocTsix MexaHm3MoB. IIpocTele MexaHM3MBI B OBITY U
TEXHUKE.

Mexannueckas sHeprus. Kunernueckas u noteHuanbHas sHeprus. Ilpespaiienre oqHOTo0 BUa MEXaHUIECKON YHEPTHU
B ApYyroi. 3aKOH COXpaHEHUs PHEPTUH B MEXaHUKE.

Hemoncmpayuu.

1. TlpumMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnvie padbomol u onvimel.

1. Onpenenenne paboThI CUIIBI TPEHHS MPU PABHOMEPHOM JIBI)KEHUH TeJia TI0 TOPU3OHTAIBHON TOBEPXHOCTH.

2. MHccnenoBanne ycnoBuii paBHOBECHS pblvara.

3. M3wmepenne KIIJ] HaKIOHHOI IDIOCKOCTH.

4. H3y4yeHne 3aKOHA COXPAHEHHS MEXaHUYECKON SHEPTHH.
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Pasnen 6. TenuioBble sSIBJIEHUS.

OCHOBHBIE TIOJIOKECHUS MOJICKYJISIPHO--KHHETUIECKOI TEOPUHU CTPOCHU BemecTBa. Macca U pa3Mepsl aTOMOB M MOJICKYIL.
OMBITH, TOATBEPKAAONINEC OCHOBHBIC ITOJIOKEHHSI MOJICKYJISIPHO-KHHETHYSCKON TEOPUH.

Mogenu TBEPAOTO, YKUIKOTO M Tra3000pa3HOr0 COCTOSHUI BemecTBa. Kpuctannudeckue n amopdHbie Tena. OO0bsicHeHne
CBOWCTB Ta30B, XXHIKOCTEH W TBEPIOBIX TEN HA OCHOBE IOJIOKCHHHA MOJICKYIISIPHO--KHHETHYeCKOW Teopun. CMadyuBaHuWEe W
KalMWUISIPHBIC SBJICHUS. TeIoBoe paciinpeHue U CoKaTHe.

Temmneparypa. CBs3b TeMrepaTypbsl CO CKOPOCTHIO TETUIOBOTO IIBWKEHHsI 4acTHIl. BHyTpeHHss sHeprus. CrocoObl
W3MEHCHMS BHYTPEHHEW OSHEPruM: TeIUionepeJadya W COBEpHICHHEe paboThl. Bumsl Temonepemaayu: TEILIONPOBOIHOCTb,
KOHBEKIIHS, U3TyUYCHUE.

KonnuecTBo TerioTsl. Y aebHas TEIOEMKOCTh BEIIeCTBa. TeMI000MeH U TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIIIOBOTO
Oamanca. IlmaBneHwe W OTBepACBaHHME KPHUCTAJUIMYECKHX BEIIECTB. YAelbHas TeIuloTa IutaBieHus. IlapooOpaszoBanne wu
koHneHcanus. Mcmapenme. Kunenwe. VienbHas Temwiota mHapooOpa3oBaHUs. 3aBHCHMOCTh TEMIICPATYyphl KHIICGHUS OT
aTMOC(EPHOTO JTaBIICHHS.



BrnaxnocTs Bo3myxa.
DHeprusl TOILTNBA. Y IeNbHAs TEIJIOTa CTOPAHUSI.
[puniuner paboter TemnoBbix aeuratencii KIIJ1 TemnoBoro nasurarens. TemioBbie NBUTAaTEIH M 3allUTa OKPYXKAIOMICH
cpenpbl.
3aKoH COXpaHEHUS U MPEBpaIIeHAs YHEPTUHN B TEIUIOBBIX IIPOIeccaXx.
Hemoncmpayuu.
Habmronenne O6poyHOBCKOTO IBHKCHHS.
Habmronenune mudpdysun.
HabnroeHue sBieH CMaYUBaHUS U KAWUIIPHBIX SIBICHUM.
HabnroeHue TEIioBoro pacimpeHus Te.
V3MeHeHne naBIeHUS Ta3a PU H3MCHEHUH 00hEMa U HarpeBaHUH I OXJIAaXKICHHH.
[IpaBuia u3MepeHus: TeMIECPaTyphL.
Buns! Temionepenayn.
OxJ1a)kKAeHNE TP COBEPILICHIH PAOOTHL.
HarpeBanwue npu coBepiieHnu paboThl BHEITHIMH CHIIAMH.
CpaBHeHHE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.
HaGmroneHnre KAMeHusI.
Habmrogenune mocTosHCTBA TEMITEPATyPHI TIPH TUIABICHUH.
13. Mogenu TEIIOBELIX JBUraTeIe.
Jlabopamopnvie pabomol u onvimel.

©COoNoOO LN E
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1.  OmbITE IO OOHAPYKEHHUIO JCHCTBHUS CHII MOJICKYIISIPHOTO MTPUTSKCHUS.

2. OrBITH IO BEIPAIIMBAHUIO KPHUCTAJUIOB IIOBAPEHHON COJIM WK caxapa.

3. OmbIThI 110 HAOJIOACHHUIO TEIIOBOTO PACHIMPEHHUS T'a30B, JKUAKOCTCH U TBEPABIX TEII.

4. OmpeneneHne TaBIeHUS BO3AyXa B OaJUIOHE MITIPHIIA.

5.  OmBITHL, AEMOHCTPHUPYIOIINE 3aBUCIMOCTb JaBIICHHUS BO3AyXa OT €ro 00bEMa W HarpeBaH WIH OXJIaXKICHHUS.

6. IIpoBepka THUIOTE3bl JHUHCHHOW 3aBUCUMOCTH JJIUHBI CTOJOHMKA J>KMIKOCTH B TEPMOMETPHYCCKONH TPYOKE OT
TEMIEPATyphl.

7. HaOmonenne m3MeHEHU BHYTPEHHEH YJHEPTUH TeJla B pe3yJIbTaTe TeIUIONepeaadd U padOTHl BHEITHUX CHIL.

8. MHccnenosanue siBICHHS TEIIOOOMEHA TP CMEIITUBAHUU XOJIOTHOM U ropsiueii BOIBI.

9. OnmnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW IpHU TEIUNIOOOMEHE C HarpeTbiM METALINYECKUM
LMTHHIPOM.

10. Ompenenenue ynenbHON TETIOEMKOCTH BEIIECTBA.

11. WccnenoBanue mpoliecca HCapeHusl.

12. Ompenenenne OTHOCUTENIFHOM BIaXHOCTH BO3yXa.

13. Ompenenenue ynenbHOM TEIUIOTHI IUIABJICHHS JIBAA.

Paznen 7. DiiekTpruyecKkre U MATHUTHBIE SIBJIEHUSI.

OnexTpusanys Ten. J[Ba poja deKTpudecKuX 3apsiioB. BzaumoneicTBue 3apsokeHHBIX Tel. 3akoH Kynona (3aBUCHMOCTD
CHJIBI B3aMMOJICHCTBHS 3apsDKEHHBIX TEJ OT BEJIMYHMHBI 3aps/I0B U PACCTOSTHUS MEXKAY TEIIaMH).

Onextpuueckoe mosie. Hampsyk€HHOCTH 3JIEKTPUYECKOTO MoJs. [IpMHIMI CymepHo3uIM 3JeKTPUYECKuX Imonel (Ha
KaueCTBEHHOM YPOBHE).

Hocutenu »snextpuyeckux 3apsaoB. OJeMEHTapHbIM saekTpuueckuid 3apsia. Crtpoenue artoma. IIpoBomHuUKH U
JIM3JIEKTPUKHU. 3aKOH COXPaHEHHMS 3JICKTPUIECKOTO 3apsia.

ONEeKTpUUECKUil TOK. YCJOBHS CYIIECTBOBAHHS JJIEKTPUYECKOTO TOKa. VICTOUHMKH IOCTOSIHHOTO TOKa. JlelcTBus
INEKTPUYECKOT0 TOKA (TEIIOBOE, XUMUIECKOE, MAarHUTHOE). DJIEKTPHUUECKUI TOK B XKHUIKOCTSIX U ra3ax.

Onexrpuueckas nens. Cuia Toka. DieKTpuueckoe HanpspkeHne. ConpoTHBIICHNE TPOBOAHUKA. Y I€IbHOE CONPOTHBIICHHUE
BemiecTBa. 3akoH OMa ams yuactka renu. [locnenoBarensHOE U apanieabHOe COeANHEHHE IPOBOTHUKOB.

PaboTa 1 MOIIHOCTE AMEKTpUYecKoro Toka. 3akoH Jlkoynsa—JleHma. DuekTpudeckne ey U MOTPeOUTeNH IeKTPUIEeCKOi
sHepruH B ObITY. KopoTkoe 3ambIkaHue.

IlocrosiHHbIe MarHUTHL. B3anMojneiicTBue NMOCTOSIHHBIX MarHUTOB. MarHutHoe mnoje. MarautHoe mone 3eMild U €ro
3Ha4eHue M ku3HM Ha 3emute. OmbIT Opcrena. MarHuTHOE MMoOJie 3JIEKTPHYECKOTO TOoKa. IIpuMeHeHHe 3JIeKTPOMAarHuToOB B
TexHuKe. JleiCTBHE MArHUTHOTO TMOJII HAa MHPOBOJHUK C TOKOM. OJIEKTPOABHMraTenb IOCTOSHHOrO ToKa. lcmomb3oBaHue
JNEKTPOABUTraTeNIe B TEXHUUECKUX YCTPOICTBAX U HA TPAHCIOPTE.

Omnprter @apaznes. SBnenue anmexrpoMarHUTHOW MHIYKIMH. [IpaBuio Jlenma. DnektporeHepaTop. CriocoObl MOIydeHUS
ANEKTPUYECKON IHEPTUH. DIEKTPOCTAHIINN HAa BO30OHOBIIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

1. Dnexrpuzarus Teml.

2. JlBa poja dJIEKTPHUUYECKHX 3apsIOB M B3aUMO/ICHCTBUE 3apsKEHHBIX TEl.

3. VYcrpoicTBO M AeHCTBHE AIIEKTPOCKOTIA.

4. DnexrpocTaTH4YecKas HHIYKIIHS.



3aK0oH COXpaHEHHUsI dTICKTPHUECKUX 3apPSIOB.

IIpoBOJHUKY U TUINEKTPUKH.

MoaenupoBaHUe CUIIOBBIX JIMHUH 2JIEKTPUUECKOTO TOJIS.
HcTOYHNKH TTOCTOSTHHOTO TOKA.

JleficTBUS 2JIEKTPUUECKOTO TOKA.

DNEeKTPUUECKHIA TOK B )KHJKOCTH.

T"a3oBhIii paspsia.

V3MepeHne critbl TOKa aMIIEpMETPOM.

H3mepenue 3eKTPUUECKOTr0 HAMPsHKEHUS] BOJIBTMETPOM.
Peocrat 1 Mara3sus conpoTHBICHUH.

BzanmonelicTBre MOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3MOXKHOCTHU Pa3IeNCHUs MOJIOCOB MarHUTa.
MoaenupoBaHUue MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OmsIT Dpcrena.

MarHuTHOE ToJIe TOKa. DJIEKTPOMAarHHUT.

JeiicTBre MarHUTHOTO TOJISt HA MPOBOJHUK C TOKOM.
DIEeKTPOIBUTATENh TTOCTOSIHHOTO TOKA.

HccrenoBanue SBICHUS 3JICKTPOMArHUTHON HHIYKIIAH.
Omnsrtel Dapanes.

3aBI/ICI/IMOCTL HalpaBJICHUA WHAYKIIMOHHOTO TOKa OT yCJ'IOBI/Iﬁ €ro BOSHUKHOBCHUS.
DJIEeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jabopamopnvie pabomot u onvimul.
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8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OmBITHI IO HAOJIOICHHIO 3JICKTPHU3AIMH TEJ HHIYKLIUEH U IPU CONPUKOCHOBEHHH.

HccnenoBanue NeHCTBHS SIEKTPHUECKOTO MO HA IPOBOIHUKY U JMIJICKTPUKH.

Cbopka 1 ipoBepKa pabOThI MNEKTPHUUECKOH [ETTN MOCTOSHHOTO TOKA.

W3MepeHue U peryaupoBaHUe CHIIBI TOKA.

W3MepeHue U peryaupoBaHue HAIPSIKEHHUS.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Y€Pe3 PE3UCTOpP, OT COMPOTHBICHUS PE3UCTOpa M HANPSHKEHUS Ha
pesucTope.

OmnbITHI, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTH INEKTPUYECKOI'0 CONPOTHUBJICHUS MPOBOAHMKA OT €ro AJHUHBI, IUIOAAH
TIONIEPEYHOTO CEUCHHS U MaTepuana.

ITpoBepka nmpaBuiIa CI0KEHUS HANPSDKEHUH TIPH HOCIIEI0BATEIHHOM COSANHEHUH ABYX PE3UCTOPOB.

ITpoBepxka mpaBuiIa JJIsl CUIIBI TOKA MIPU HapauIeIbHOM COEMHEHUH PE3UCTOPOB.

Ompenenenne padOTHI IMEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

OmpeneneHne MOITHOCTH AJIEKTPHYECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.

HccrnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JTaMIIOUKy, OT HANPsDKEHUS Ha HEH.

Omnpenenenne KI1J[ HarpeBatens.

HccnenoBanne MarHUTHOTO B3aMMOJIEHCTBHS IIOCTOSHHBIX MarHUTOB.

W3ydeHne MarHUTHOTO TI0JISI IOCTOSSHHBIX MAarHUTOB MPH UX OOBEIUHEHUH U Pa3IelICHUH.

HccrnenoBanue AEWCTBUS 3JIEKTPHUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OmBITHI, 1EMOHCTPUPYIONINE 3aBHCUMOCTH CHJIBI B3aHMMOJECHWCTBHS KAaTyIIKH C TOKOM M MarHura OT CHJIBI TOKa H
HanpaBJICHUs TOKA B KaTyIIKE.

W3ydenne necTBUSI MArHUTHOTO TIOJISI HA IPOBOIHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue paboThl 3JEKTPOIBUraTeNs.

Wsmepenue KIIJI anexTpoaBurarenbHON yCTaHOBKH.

OnbITEl 10 HCCIEIOBAHUIO SIBICHHUA DSJICKTPOMArHUTHOW WHAYKIIMH: HCCIEIOBAHWE W3MEHEHWH 3HA4YCHUS H
HaTpaBJICHUS HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHs.

Mexannueckoe nBmwxkeHHe. MarepuanpHas Touka. Cucrema otcuéra. OTHOCHUTENBHOCTh MEXAHHMYECKOTO JIBVKCHUSL.
PaBHOMepHOE mpsiMONMHEHHOE NBIDKeHHE. HepaBHOMepHOE TpsiMoniHEHHOe NBrKeHHe. CpelHsas 1 MTHOBEHHAs CKOPOCTh Tella
IIPX HEPABHOMEPHOM JIBHIKCHHH.

Yckopernue. PaBHoyckopeHHOE TpsiMonHeliHOe BrkeHre. CBoOoHOE mageHue. OnbIThl [ anmest.
PaBHOMepHOE aBIXKECHHE IO OKpyXHOCTH. Ilepmonm u wacrora oOpamieHus. JIuHelHas W yriioBas CKOPOCTH.
LleaTpOCTpEMHUTENHHOE YCKOPEHHE.

Ilepseiii 3axkoH HetotoHa. Bropoii 3akon Herorona. Tperuii 3akoH Herorona. IIpuHumn cynepnosuuuu cui.
Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHus: cuiia TPeHUs. CKOIbKEHUs, CHIIa TPEHUS IOKOS, IPYTUe BUJIbI TPEHUSL.



Cua TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHUs. Y CKOpPEHHE cBOOOJHOTO masaeHus. J{BmkeHue IuraHeT BOkpyr ComHIa.
IlepBas xocMudeckas ckopocTs. HeBecOMOCTh U eperpysKu.
PaBHOBecue marepuanbHOil TOukd. AOcoiroTHO TBEpAOe Teno. PaBHoBecume TBEPIOrO Tella € 3aKPEIUIEHHOW OCBIO
BpaieHus. MomeHT cuJbl. LleHTp TsxkecTH.
Nmnynse Tena. 3Menenne umirynbca. IMmysbe ciitel. 3aKOH COXpaHEHHS] IMITYJIbca. PeakTHBHOE ABIDKEHIE.
MexaHnuueckass paboTa ¥ MOLIHOCTb. Pabora cunm TshKecTH, yHpyroctd, TpeHus. CBsi3b JHEPruM M padOTHI.
IMoTeHnmaneHas »HEPrHs Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMIM. IloTeHIManbHas SHEPIrus CXKaTOM TPY>KUHBIL.
Kunermueckas sHeprus. Teopema 0 KHHETHIECKOW YHEPTUN. 3aKOH COXPAHCHUS MEXaHUIECKOW YHEPTUH.
Hemoncmpayuu.
HaOmonenne MexaHn4ecKoro JIBMXKEHHUS Tella OTHOCUTEIBHO Pa3HbIX TN OTCYETA.
CpaBHeHuE ITyTeH U TPACKTOPUI ABMKCHHUS OJTHOTO 1 TOTO K€ T€Jla OTHOCUTEIHHO Pa3HBIX TEJ OTCUETA.
W3MepeHne cKOpoCTH U YCKOPEHHSI IPSIMOJIMHEHHOTO JBIDKEHUSL.
HccrnenoBanue MpU3HAKOB PABHOYCKOPEHHOTO JBIKEHUS.
HaOmonenue ABMXEHUS Tena 10 OKPYKHOCTH.
HaOmionenne MexXaHWYECKHX SBICHHUH, NMpoHcxoasmux B cucreme orcuéra «Temexka» mpu €€ paBHOMEPHOM H
YCKOPEHHOM JIBU)KEHHH OTHOCHUTEIIbHO KaOuHeTa (pHU3NKH.
7. 3aBUCHMOCTH YCKOPEHHMS Tejla OT MacChl TeJla U JEHCTBYIOIEH Ha HETO CHJIBI.
8. HaOmonenne paBeHCTBa CHIT IIPH B3aNMOACHCTBHH TEIl.
9. l3wmeHeHue Beca Telia MPU YCKOPSHHOM JIBIIKEHHUH.

o Uk wnE

10. Ilepenauya ummyibca MpH B3aUMOJACHCTBUM TEJI.

11. TIpeobpa3oBaHus SHEPTHH MPU B3aUMOICHCTBUH TEIL.

12. CoxpaneHne UMITysbca IPH HEYNIPYTOM B3aUMO/ICHCTBHUH.

13. CoxpaneHue UMITysbca Mpy abCOMIOTHO YIPYroM B3aUMO/ICHCTBUH.

14. HabmromeHue peakTHBHOTO JBIKCHUS.

15. CoxpaHeHHne MEXaHHYECKOH YHEPTrUH IPH CBOOOIHOM I JCHUH.

16. CoxpaHeHHe MEXaHUUYECKOI YHEPTHH TIPH JBHXCHUH TeJla MO JeHCTBUEM NPYKHHBL.

Jlabopamopnvie pabomol u onvimel.

KoncTpynposanue TpakTa Al pa3roHa U JaJbHEHIIETO PABHOMEPHOTO JBIDKCHUS MIAPHUKA FITH TEICKKH.
OmnpeneneHue cpeaHeil CKOPOCTH CKOJIBKEHHsI OpyCKa WM ABM)KEHHS IIapUKa 110 HAKJIOHHOH IIOCKOCTH.
OmnpeneneHne yCKOpeHHs Tea MpH PaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKJIIOHHOM IJIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH IIPHU PaBHOYCKOPEHHOM JIBIDKCHNH 0€3 Ha4aIbHOH CKOPOCTH.
ITpoBepka TMIOTE3BI: €CJIM NPH PAaBHOYCKOPEHHOM IBIDKCHWHM 0€3 HadaJlbHOM CKOPOCTH IIyTH OTHOCSTCS KaK P
HEUYE€THBIX YHCEJl, TO COOTBETCTBYIOIINE NPOMEXYTKH BPEMEHH OJTHHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIB)XEHHS OT CHIIBI HOPMAJIBHOTO JIABIICHUSL.

Omnpenenenne ko3h(HUIMEHTa TPEHHUST CKOIBXKEHNUSI.

OmnpenerneHune kECTKOCTH MPYKUHBL.
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Omnpenernenne paboTHI CUIIBI TPEHHS ITPU PABHOMEPHOM JIBUKEHUH TENa M0 TOPU30HTAIBHOI TOBEPXHOCTH.

10. OmpeneneHre pabOTHl CHIBI YIPYTOCTH TIPH IMOIBEME TPy3a C HCHOIB30BAHHEM HETOABIDKHOTO W TOJBH)KHOTO

OJIOKOB.

11. M3yueHue 3aKOHA COXPAaHEHUS YHEPTHHU.

Pa3nen 9. Mexannueckune KoJIe0aHUA U BOJIHBI.

KonebarenpHoe nBmxeHne. OCHOBHBIC XapaKTEPUCTUKU KOJIEOaHUH: MEPUOJI, 9acTOTa, aMIDIUTyna. MaTeMaTH4ecKuid 1
MIPYKUHHBIN MasTHUKU. [IpeBpaiieHne sHepruu nNpy KoinedaTeIbHOM IBH)KECHUH.

3aryxatomue koneOaHus. BeiHy)XaeHHbIe Konebanus. Pesonanc. Mexannueckue BoJIHBL. CBOMCTBA MEXaHHMYECKUX BOJIH.
[IpomonbHBIE W TOTIEpeYHBIC BONHBI. J[JIMHA BOJHBI M CKOPOCTH €€ pacmpocTpaHeHUs. MexaHHdecKrue BONHBI B TBEPAOM Tele,
CEeHCMUYECKHUE BOJIHBL.

3ByK. 'poMKOCTB 3ByKa 1 BbIcOTa TOHA. OTpaxkeHue 3Byka. H(pa3ByK u yIbTpa3ByK.

Hemoncmpayuu.
HaGmonenue kosebaHuii TeJI O/ ASHCTBUEM CHIIBI TSDKECTH M CHIIBI YIPYTOCTH.
Habmronenune xoneGanuii Tpy3a Ha HUTH U Ha MIPYKHUHE.
HaOmonenue BBIHYX/ICHHBIX KOJIOAHUH M pe30HaHca.
PacnipocTpanenne npooIbHBIX U OTIEPEYHBIX BOJIH (Ha MOJEIHN).
Habmrogenne 3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

ok whE

. AKYCTHYECKUIl pe30HaHC.

Jlabopamopuvie pabomul u onvimoi.

1. Omnpenenenne 4acTOTHI ¥ MEPUOJIA KOJIECOAHHMI MaTEMATHUIECKOTO MasTHUKA.

2. OmnpeneneHre 4acTOThl M IEPHO/Ia KOJIeOaHHU NPYKUHHOTO MasiTHUKA.

3. HccnenoBanne 3aBUCMMOCTH IepHo/ia KOJIeOaHUH MOABEIEHHOTO K HUTH I'py3a OT JUIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH IIepro/a KojieOaHNi MPY>KUHHOTO MasiTHUKA OT Macchl Ipy3a.



5. IlpoBepka HE3aBUCHMOCTH MEPHOAA KOIEOAHUH Ipy3a, MOJBEIICHHOTO K HUTH, OT MACCHI IPy3a.
6. OmnbIThl, AEMOHCTPHPYIOLINE 3aBUCUMOCTb IEpHOa KoJIeOaHN i IPY>)KUHHOTO MasiTHUKA OT Macchl Ipy3a M )KECTKOCTH
NIPY>KHHBIL.
7. MH3mepeHue yCKOpeHHUs CBOOOIHOTO TIaJICHHUS.
Pa3gen 10. Dy1eKTpoMarHuTHOE MoJIe M JIEKTPOMATHUTHbIE BOJIHBI.
DNeKTPOMarHUTHOE MoJe. DJIeKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX BONH. IlIkana 3yeKTpoMarHUTHBIX
BOJH. VcIIo1p30BaHNE 3IEKTPOMArHUTHBIX BOJIH JIS1 COTOBOH CBSI3H.
OnexTpoMarHuTHas mpuposa ceera. CKopocTs cBeTa. BoiHOBBIE CBOMCTBA CBETa.
Hemoncmpayuu.
1. CaolicTBa 3J€KTPOMAarHUTHBIX BOJIH.
2. BomHOBBIC CBOWCTBA CBETA.
Jabopamopnvie pabomol u onvimel.
1. l3ydeHue CBOICTB 3J1€KTPOMArHUTHBIX BOJIH C IIOMOILBIO MOOMIILHOTO TeedoHa.
Paszgen 11. CBeroBble IBJICHHUA.
JlygeBast mozmens cBera. Mcrounmku cBeta. I[IpsmonmHeitHoe pacmpoctpaHeHue cBeta. 3atmenus Comana u JIyHBL
Otpaxenue ceera. [I10ckoe 3epkano. 3aKOH OTpa)KeHUs CBETA.
IIpenomnenue cBera. 3akoH mpeloMieHus cBeTa. IlomHoe BHyTpeHHee OTpaxkeHue cBera. lcrosb3oBaHHE MOJHOTO
BHYTPEHHETO OTPAXCHUSI B ONTHIECKUX CBETOBOAX.
Jlunza. Xox nydedt B nmH3e. OnrTuueckas cucteMa (oToannapara, MUKPOCKONa M Telieckona. ['7a3 kak onThyeckas
cucteMa. bIn3opyKkocTs U 1abHO30PKOCTb.
Paznoxxenne Genoro ceta B criekTp. OnbITel HproToHa. CrioxeHue CIeKTpalbHBIX IBETOB. J{ucnepcus cera.
Jemoncmpayuu.
IIpsiMoIMHENHOE PAcIPOCTPAaHEHHE CBETA.
OtpaxxeHue cBeTa.
[Momxyaenne n300paxXeHUH B IIIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomnenue ceera.
Onrtudeckuil CBETOBO/.
Xonx ydeit B coOuparomieii TuH3e.
Xon nydeil B pacceuBarOUIeii IMH3E.
[MonyueHne n300paKeHUH C TOMOILBIO JIMH3.
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[puHMn neictBus QoToanmapaTa, MUKPOCKOIIA H TEIECKOTIA.

10 Mopens riasa.

11. PaznoxeHue 6enoro cBeTa B CIEKTP.

12. TomyyeHne 6ex0r0 CBETA IPHU CIOKCHUN CBETA PA3HBIX IIBETOB.
Jabopamopnvie pabomot u onvimul.

HccrnenoBanue 3aBUCUMOCTH yTJIa OTPAXKECHHUS CBETOBOTO JIyda OT yIJla MaeHHS.
W3ydenne xapaKTepUCTHK N300paskeHHs MIpeMeTa B IIIIOCKOM 3epKale.
HccrenoBanne 3aBUCUMOCTH yTITa MPETOMIICHHS CBETOBOTO JTy4a OT yIJla MaJIcHUS Ha TPAHUIIE «BO3IYX—CTEKIION.
[Tony4enne n300pakeHui ¢ TOMOIILIO0 COOMPAOIIEH JIMH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS U ONTUYECKON CHIIBI COOMPAOLIECH JINH3BI.
OMBITH IO Pa3IOKESHUIO OEJIOTO CBETa B CIIEKTP.

NoakrwdpE

OmBITHI IO BOCTIPHATHIO I[BETA PEIMETOB IIPH NX HAOJIIOAEHUH Yepe3 IIBETOBIC (PUIBTPEI.
Pa3)1e.11 12. KBaHTOBBbIE SIBJIeHHS.
Omnbitel Pesepdopaa u mianerapHas Mozpesnb aroma. Mognens atoma bopa. Vcnyckanue u MOrJonieHne CBETa aTOMOM.
KBanrsl. JIuneiuaTpie CIEKTPHI.
PannoaktuBHOCTB. Anb(a-, 6eta- U ramma-uznydenus. CTpoeHue aToMHOTro sipa. HykioOHHass MoJiesib aTOMHOTO SIpa.
W3oronsl. PannoaktusHele npespaienus. [lepuon nonypacnazna aTOMHBIX SI€Ep.
SnepHble peakuy. 3aKOHBI COXPaHEHUS 3apsII0BOIO U MACCOBOTO YHCEN. DHEPrusl CBA3U aTOMHBIX saep. CBsA3b Macchl U
sHepruu. Peakuuu cunTesa u aenenus siaep. Mcrounuku sneprun ConHua u 3BE3.1.
SInepHas 3Hepreruka. JlelcTBYs paAMOaKTUBHBIX U3JyUYE€HUH HA KUBbIE OPraHU3MBI.
Hemoncmpayuu.
CrexTpbl U3Iy4eHUs U MOTJIOLICHUS.
CHeKTphl pa3Iu9HbIX Ta30B.
Criektp BOJIOpOAA.
Habmonenue tpexos B kamepe Bunbcona.
Pabora cuéTurnka HOHM3UPYIOUTUX H3ITydCHHH.
Perucrparus nu3mydeHns IpUPOIHBIX MHHEPAJIOB U MPOIYKTOB.
ﬂaﬁopamopubw pabomol u onvimul.
1. HaOmioneHue CIUIOMIHBIX M JIMHEHYATHIX CIIEKTPOB M3Ty4YEHHS.

o Uk wnhE



2. MHccrnenoBaHue TPEKOB: H3MEPEHHE YHEPTUH YACTHIIBI [I0 TOPMO3HOMY Iy TH (110 hoTorpadusim).

3. M3mepenue paguoakTuBHOTO (hoHa.

IloBTOPHTE/ILHO-00001AOIINIT MOTYJIb.

[ToBTOpHUTENEHO--00001IAIONTNE MOAYIHh MIPEIHA3HAYCH SISl CUCTEMATH3AIMKA U 0000IIEHUS PEAMETHOTO COACPKAHUS 1
OTBITa JIEATENFHOCTH, NPUOOPETEHHOTO NPH HM3YYCHHH BCEro Kypca (H3HKH, a Takke ISl MOATOTOBKA K OCHOBHOMY
rOCY/IapCTBEHHOMY 3K3aMeHY 10 (hU3MKe 111 00y4arouuxcs, BRIOPABIINX ATOT YYEOHBIH IIPeIMET.

[lpr w3ydYeHHUN NAHHOTO MOIYJS PEATHU3YIOTCS W CHUCTEMAaTH3HPYIOTCS BHIBI NESATEIHHOCTH, Ha OCHOBE KOTOPBIX
obecrieymBaeTCsl OCTI)KCHHE TMPEAMETHBIX W METalpeAMETHBIX IUIAHHUPYEMBIX pe3yabTaToB OOydeHHs, (OPMHPYETCs
€CTECTBCHHOHAYYHasi TPaMOTHOCTh: OCBOEHHME Hay4YHBIX METOJIOB MCCIIC[OBAHUS SBJICHUH NPUPOJBI M TEXHHWKH, OBIAJICHHE
YMEHUSMH OOBACHATH (DPU3MYCCKHEC SBJICHUS, MIPUMEHSS IONYYCHHBIC 3HAHUSA, PEIIaTh 3a/Ja4yd, B TOM YHUCIC KAUYCCTBCHHBIC U
SKCIEPUMCHTAIBHBIC.

[MpuHIMIHANEHO NEATeLHOCTHBIN XapakTep JaHHOTO pasjelia peaju3yeTcsl 3a CYET TOT0, YTO OOYYArOIIMEcs! BHIIOIHSIOT
3aJlaHMs, B KOTOPBIX UM TPEIaracTcs:

Ha OCHOBE MOJYYCHHBIX 3HAHUH PacHO3HABAaTh W HAYYHO OOBACHATH (PM3UUECKHE SBICHUS B OKPYKAIOMIEH NPHpOIE U
MOBCETHECBHOM JKHU3HH;

UCTOJIb30BaTh HAYYHBIC METOMBI UCCIICIOBAHUS (PU3MUCCKUX SIBIICHHIA, B TOM YHCIIC JJIs MPOBEPKH TUIIOTE3 M TTOTYUCHUS
TEOPETHYECKUX BBIBOJIOB;

OOBSICHATP HAy4dHBIE OCHOBBI HamOoOJlee BaXKHBIX OCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH, HampuMep, MPaKTHIECKOTO
HCIOJIb30BaHUA PA3JIMYHBIX HCTOYHHUKOB JHEPIrUM Ha OCHOBE 3aKOHA IMPEBpAIICHUA W COXpPAaHCHUSA BCEX H3BCCTHBLIX BHI0B
SHEPTHH.

HNJIAHUPYEMBIE PE3VJIBTATBI OCBOEHHSI NNPOI'PAMMBI IO ®U3UKE HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30BAHUA

W3ydyeHnne GHU3MKM Ha ypOBHE OCHOBHOTO O0OIIEro oOpa3oBaHMS HAmpaBJICHO HA JOCTIDKCHHE JIMYHOCTHBIX,
MeTanpeAMETHBIX U IPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.

B pesynbrare u3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO 00miero oOpa3zoBaHus y oOydaromierocst OynyT copMHUpOBaHbBI
CIICIYIOIIUE IMYHOCTHBIC PE3YJIbTAThl B YACTH:
e 1) DATPHMOTUYECKOT0 BOCIUTAHMSA:

® - IPOSIBJIICHUE UHTEpPECa K HICTOPHU M COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (hn3nuecKoil HayKu;

® - [ICHHOCTHOE OTHOIIEHHE K JOCTHXECHUSIM POCCUHCKHX YUEHBIX--(DH3UKOB;

e  2) rpakIaHCKOIro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

® - TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYMMBIX M 3THYECKHX IIPOOJEM, CBS3aHHBIX C
NPaKTHYECKUM [IPUMEHEHHEM JJOCTHKEHUH (U3UKH;

® - 0OCO3HaHME BaKHOCTH MOPAIbHO--3THYECKUX IPHUHIUIIOB B JAESTEIBHOCTH yIEHOTO;

e  3)3CTeTHYECKOr0 BOCIIUTAHMS:

® - BOCHpHATHE OCTETUUECKMX KadecTB (HU3MYECKOW HayKu: e€ TapMOHHYHOTO IOCTPOEHHS, CTPOI'OCTH, TOYHOCTH,
JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOIO MO3HAHUS:

e - OCO3HAaHHE LIEHHOCTH (PM3NYECKON HAyKH KaK MOIHOTO MHCTPYMEHTa MO3HAHUS MHpPa, OCHOBBI PA3BUTHS TEXHOJOTHIH,
BaYKHEHILIEH COCTABIAIOUIEH KYJIbTYpHI;

e - pa3BHUTHE HAYYHOMH JTIOOO3HATENEHOCTH, HHTEPECA K NCCIIEI0BATEIbCKON AEATEIHLHOCTH;

e 5) popmMupoBaHusi KyJbTYPbl 310POBbsl 1 IMOLMOHAJIBLHOIO 0JIArONOIYYHS:

e - OCO3HAaHME LEHHOCTH O€30IacHOro oOpa3a XHU3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpPE, BAXXHOCTH MPaBHII
0€e301acHOTO TOBEJCHNSI Ha TPAHCIOpPTE, HA JOpOrax, C 3JIEKTPUUECKUM M TEIUIOBHIM OOOpYIOBaHMEM B JOMAIIHUX
YCIIOBHSX;

e - cOPMUPOBAHHOCTh HAaBbIKA pe(IEKCHH, TPU3HAHNE CBOETO IpaBa Ha OLUIMOKY M TAKOTO e IpaBa y APYroro 4eioBeKa;

e 6) TPyAOBOro BOCIIMTAHUS:

e - AaKTHBHOE yYacTHE B PELICHHH NPaKTHYECKUX 33/1ad (B paMKax CeMbH, 00pa3oBaTelIbHONW OpraHm3alyu, ropoja, Kpas)
TEXHOJIOTHYECKOH M COIMAIbHOIN HAPaBICHHOCTH, TPEOYIONINX B TOM YHUCIIE M (PU3NIECKUX 3HAHUM;

® - FHTEpeC K MPaKTHUECKOMY M3YUIEeHUIO Mpodeccuii, CBI3aHHBIX C PU3UKOM;

e 7)3KOJOTHYECKOT0 BOCIUTAHMS:

e - OpHEHTAalHs Ha MPHUMEHEeHHe (PM3MYECKUX 3HAHWH U pemieHHs 3a7ad B 00JacTH OKPY)KAIOMIEH Cpeabl, INIAaHHPOBAHUS
IMOCTYIKOB U OII€HKH X BO3MOKHBIX HOCHG}ICTBHﬁ JUIA Opr)Ka}OHIGﬁ CpeanbI;

e - OCO3HaHMeE IJI00AFHOTO XapaKTepa 3KOJIOTHYECKUX POOJIEM U IyTeH nX peleHus;

e §) aganTanuu K U3MEHSIOIMMCS YCTOBHAM COIUATBHON U MPHPOJXHOMH Cpelbl:

e - TOTPeOHOCTH BO B3aUMOJCHCTBHUU NPU BBHIIOJIHEHUHM WCCICJOBAHHN M MPOEKTOB (DHM3WYECKOW HANpPaBICHHOCTH,
OTKPBITOCTb ONBITY U 3HAHUSM JIPYTHX;



e - [IOBBIIICHHE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHIECKYIO JEATEIbHOCTB;
e - noTpeOHOCTH B (DOPMHPOBAHMM HOBBIX 3HAHWH, B TOM 4YHuCIEe (OPMYIMPOBATh WUAEH, IOHSATHS, TMIOTE3B O (PU3NYECKUX
00BEKTax U SIBJICHUSX;

e - oco3HaHMe JePUITUTOB COOCTBEHHBIX 3HAHNN M KOMIIETEHTHOCTEH B 0071acTH (DH3HKH;
® - [UIAHMPOBAHHUE CBOETO PA3BUTHUSI B IPHOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUIA;
® - CTpEMIICHHE aHAIM3UPOBATh M BBIABJIATH B3aHMOCBSI3H MPUPOJIBI, O0IIECTBA M SKOHOMHUKH, B TOM YHUCJIC C UCIIOJIb30BAaHHEM

(hm3MIeCcKUX 3HAHUM;

® - OLICHKA CBOMX JEHCTBHUI C y9€TOM BIMSHHA Ha OKPYXKAIOIIYIO CPEAY, BO3MOXKHBIX TII00AIBHBIX TOCIEICTBUI.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbraTe 0CBOCHHUS MPOrpaMMBI MO (PH3MKE Ha YPOBHE OCHOBHOTO OOINEro oOpa3oBaHUs y oOydaromierocs OymayT
c(hOpMHUpPOBAaHEl MeTANpPeIMETHbIE Pe3yJIbTAThl, BKIIOUYAION[HE I[103HABATEIbHbIE YHHBEPCAIbHBIE Yy4eOHbIE EHCTBHS,
KOMMYHHKATHBHBIC YHUBEPCAIBHBIC YUeOHbIE ICHCTBHUS, PETYISATHBHEIC YHUBEPCATBHBIC yUeOHBIC NEHCTBHSL.

Ilo3HaBaTe/IbHBIE YHuBEpCaJIbHbIC y‘leﬁHL]e HeﬁCTBHH

ba3oBble JJoruueckue AeiicTBUA:

BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKA OOBEKTOB (SBJICHHUIA);

YCTaHABJIMBATh CYIIECTBEHHbIH MPU3HAK KIaCCU(DUKAIIMN, OCHOBAHUS JJIsi 000OIIEHUS ¥ CPAaBHEHUS,

BBIIBJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPHUBAEMBIX (aKTax, JAHHBIX U HAGIIOIEHUAX, OTHOCAIINXCS K
(U3NYCCKUM SIBIICHUSIM;

BBISIBJISITh TIPHYMHHO--CJIEACTBEHHBIE CBS3HM IPH M3YYCHUH (PU3MUECKUX SIBICHUN M MPOILECCOB, JEIaTh BBIBOIBI C
HCITIONB30BAHUEM JEAYKTHBHBIX U HHAYKTHBHBIX YMO3aKIIOUEHHH, BEIABUTATh TUITOTE3HI O B3aUMOCBS3IX (PU3NUECKUX
BEJTUYHH;

CaMOCTOSATENILHO BBIOUPATh CIOCO0 peleHus yueOHoM (hu3nuecKkoil 3amaun (CpaBHEHHE HECKOJNBKHX BapUAHTOB
penrenus, BEIOOp Hanbosee MOAXOMAIIETO ¢ YIETOM CAMOCTOSTEIBHO BBIIEICHHBIX KPUTEPHER).

Ba3oBble ucciiegoBarebcKue AeiicTBUA .

HCTIOJIB30BaTh BOMPOCH! KaK MCCIEI0BATEIbCKUN HHCTPYMEHT IIO3HAHMUS;

MIPOBOJUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY ILJIaHY OIIBIT, HECJIOXHBIN (PU3NYECKHI DKCIIEPUMEHT, HEeOOJIbIIoe
nccie0BaHue (PU3NIECKOTO SIBICHUS;

OLICHMBaTh Ha NPUMEHHMOCTh M JOCTOBEPHOCTh WH(OpPMALHUIO, IOJYYEHHYI0 B XOJE HCCICJIOBAHUS HIH
9KCIepUMEHTA,

CaMOCTOATENFHO (OPMYJIMPOBAaTh OOOOLIEHHMS M BBIBOABI IO pe3ysbTaTaM NPOBEAEHHOTO HAOIIONCHHMS, OIIBITa,
HCCIIEIOBAHMS;

IIPOTHO3UPOBATH BO3MOXKHOE JajbHENIIee pa3BUTHE (PU3NIECKUX IPOLIECCOB, a TAK)KE BBIIBUTAThH IPEATIONIOKEHHS 00
UX Pa3BUTHU B HOBBIX YCIIOBHUSIX M KOHTEKCTaX.

Pabora c undopmanueii:

MIPUMEHSTH Pa3IMIHbIE METO/IbI, HHCTPYMEHTHI M 3aIPOCHI IIPH TOMCKE M 0TOOpe MHPOPMAIIUH HIIN JaHHBIX C YUETOM
MpeANoKeHHOM yueOHOM (HrU3MUecKol 3a1auu;

aHATU3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HHPOPMALIUIO PA3ITMIHBIX BUOB U (POPM IIPEICTABICHUS;
CaMOCTOSTENILHO BbIOMPATh ONTHMalbHYIO (opMmy mpeacraBieHuss WHPOpPMAUUMU U WIUIIOCTPUPOBATH pellaeMble
3aJ[a4M HECJIOKHBIMH CXeMaMHU, AnarpaMMaMu, HHOH rpadukoil 1 nX KOMOMHAIMIMH.

KoMMmyHuKaTHBHBIE yHUBepcaibHble yueOHbIe 1eiiCTBUA:

B XOZ¢ 0OCYXXICHHs y4yeOHOTO MaTephalia, pe3ylbTaTOB JIAOOPATOPHBIX PabOT W MPOEKTOB 3a/aBaTh BOIPOCH IO
CyIIECTBY O0OCYXIaeMOil TeMbl M BBICKAa3bIBaTh HWJCH, HAIICJICHHBIC HA pEHICHHE 3aa4ydl W IOIICPIKAHHE
0J1aroskeaTeIbHOCTU OOIIEHHS;

COIIOCTABIISITh CBOU CYXKICHHS C CY)KICHHSMHU NPYTUX YYACTHUKOB JUaliora, OOHAPYKUBATh Pa3lIUUUEC U CXOJCTBO
TTO3HUIINM;

BBIPAKATh CBOIO TOYKY 3PCHHUS B YCTHBIX U MHUCHMEHHBIX TEKCTaX;

My OJIMYHO MPEICTABIIATH PE3YIbTAThI BEIIIOJIHEHHOTO (PH3UYECKOTO OIBITA (IKCIIEPUMEHTA, UCCIICIOBAHNS, IIPOCKTA);
[MOHUMATh W HKCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW W HHIUBUAYAJbHOHW PAa0OOTHI MPH PEIICHHH KOHKPETHOU
(u3nIecKoi mpobIeMsl;

MIPUHUMATH IIeJTH COBMECTHOM HEATSIEHOCTH, OPTaHU30BBIBATh JCHCTBUS MO €€ JTOCTH)KCHHUIO: PACIIPEICIIATh POJIH,
00CY)KIaTh TPOLIECCH M PE3yIbTaThl COBMECTHOM paboThI, 0000IIaTh MHCHHS HECKOJIBKUX JFO/ICH;

BBIMOJIHATEH CBOIO 9aCTh paOOTHI, TOCTUTash KAYECTBEHHOI'O PE3yJIbTaTa [0 CBOEMY HAIPABICHUIO U KOOPIUHHUPYS CBOU
JICHCTBUS C JPYTUMH YICHAMU KOMAaH/IbI;



OIICHMBATh Ka4deCTBO CBOETO BKJIa/Ja B OOIIMI MPOAYKT IO KPUTEPHSIM, CAMOCTOSTEIBHO C(HOPMYyTHpOBAHHBIM
YYACTHUKAMU B3aUMOJCHUCTBHSL.

PerynsiTuBHBIE YHUBEpCcaJbHbIE YUeOHbIE JeiicTBUS

CaMoopraHn3aunﬂ:

BBIABIISITH IPOOJIEMBI B )KU3HEHHBIX M yUEOHBIX CUTYalMAX, TPEOYIOINX AT pelIeHHs (GU3NICCKUX 3HAHWH;
OPHEHTHPOBATHCS. B PA3IMYHBIX MOAXOJaX NMPUHATHS pPEIICHWH (MHAWBHIYalbHOE, NMPHUHATHE PEIICHHS B TPYIIIE,
MIPUHSTUE PELICHUH TPYIIoN);

CaMOCTOSTENILHO COCTaBISITh alTOPUTM pelleHHs (U3MYECKOH 3ajauyd WM IUIaHa MCCIIeIOBaHUS C y4ETOM
HMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH MIPEAJIaracMble BAPHAHTHI PEIICHHH;

JieTIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOJlb, 3MOHHOH2JI])H])II7[ HHTEJJJICKT:

JlaBaTh a/ICKBAaTHYIO OLIEHKY CUTYaIlH! M IPeUIaraTh IUlaH e€ N3MEHEHS,;

OOBSCHITH MPUYNHBI JOCTIDKCHUS (HEHAOCTIDKCHHMS) PE3yIbTAaTOB JAEATEIBHOCTH, JaBaTh OLCHKY HPHOOPETEHHOMY
OTIBITY;

BHOCHUTBH KOPPEKTHBEI B JICATEIILHOCTD (B TOM YHCIIC B XO BBINTOJHEHUS (PU3NTECKOTO MCCIICAOBAHMUS HIIH POEKTA) Ha
OCHOBE HOBBIX 00CTOSITENIHCTB, N3MCHUBIINXCS CUTYalnii, yCTAHOBICHHBIX OMINOOK, BO3HUKIINX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PEe3yIbTaTa e U YCIOBUAM;

CTaBUTh ce0s Ha MECTO APYroro 4ejoBeka B XOJE CIOpa WINM AUCKYCCHM Ha Hay4YHYIO TeMy, IOHHMaTh MOTHBEI,
HaMEpEHHs U JIOTHKY JPYyTroro;

NPU3HaBaTh CBOE MPaBO Ha OMIMOKY MpH pelieHnd (GU3MYECKHX 33/a4 WIM B YTBEP)KACHHSIX HAa Hay4HbIC TEMbl U
TaKoe K€ IIPaBO APYIoro.

HPEJMETHBIE PE3YJIBTATBI

K xoHIy 0OyueHus B 7 Kjacce IpeAMETHBIC pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTb CHOPMHUPOBAHHOCTH Y
00yJaloMmuXcst YMEHHUH:

UCIIONIb30BaTh MOHSTHS: (QHU3MYECKHE U XUMHUYECKUE SIBJICHUs, HaONIOJCHUE, SKCIICPUMEHT, MOJENb, THUIIOTe3a,
eNUHMIBI  (U3MYECKUX BEIMYWH, aTroOM, MOJIEKyJa, arperaTHble COCTOSHUSI BemiecTBa (TBEpIOE, JKHIKOE,
ra3oo0pa3Hoe), MEXaHHYECKOe IBIKCHHE (paBHOMEpPHOE, HEPABHOMEpPHOE, TNPSIMOJIMHEHHOE), TPaeKTOPHS,
paBHOAeHCTBYIOMIAs cuia, AedopMarys (yrpyras, IilacTHYecKas), HEBECOMOCTb, COOOIIAIOHUECS COCYABL;

paznuuarh sBieHus (Auddy3us, TEIUIOBOE JBMKEHUE YaCTHUI] BEIECTBA, PABHOMEPHOE JBHXKEHUE, HEPaBHOMEPHOE
JBIDKEHHUE, UHEPIMs, B3aUMOACHCTBUE TEJl, pABHOBECHE TBEPIBIX TENI C 3aKPEIUIEHHOM OCBhIO BpAIlCHUs, Iepefada
JaBICHUS] TBEPIABIMHM TEJIAMM, JKUAKOCTAMH M Ta3aMH, aTMOC(EepHOE [aBlieHWE, IUIaBaHWE TeJ, IPEBPaIleHHS
MEXaHHYECKOH IHEPTUH) MO ONHCAHMIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPHPYIONIINX JAaHHOE
¢busnyecKoe sSBICHHE;

pacrio3HaBaTh TPOSBICHHE H3YyYCHHBIX (DM3NUSCKHUX SBICHUII B OKpYXKalOlIeM MHpE, B TOM 4YHCIe (H3HMUECKHE
SIBJICHUS B IIPUPOJIE: IIPUMEPBI IBUKEHUS C PA3IUUYHBIMU CKOPOCTSIMU B )KMBOW M HEKHUBOU NIPUPOAE, NEUCTBUE CUIIbI
TPEeHHUs B IPUPOJIE U TEXHUKE, BIUIHUE aTMOC(HEPHOTO IaBICHUS Ha )KUBOW OpraHM3M, IUIaBaHUE PBIO, pbIUaru B Teie
YeJI0BeKa, MPH 3TOM MEPEBOANTH MPAKTUUECKYIO 3a/lauy B y4eOHYIO, BBIICIATH CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH)
(bu3nYeCKuX SBICHUN;

OIUCHIBATH M3YYEHHbIE CBOWCTBA Teld M (hU3MUYECKUE SIBICHUS, MCIONIB3Ys (DU3UUECKHE BEIUYUHBI (Macca, 00bEM,
IUIOTHOCTh BEILECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHSSI CKOPOCTb, CHJIAa YHPYTOCTH, CHJIA TSXKECTH, BEC TeNa, CHia
TpeHwUs], 1aBieHue (TBEPAOTO Tena, )KUAKOCTH, T'a3a), BRITAIKUBAONIAs CHJIa, MEXaHHYecKas paboTa, MOITHOCTB, IUIEYO
CHUJIBI, MOMEHT CHJIbI, KOO(Q(HIIMEHT IOJIE3HOTr0 AEHCTBUS MEXaHU3MOB, KHHETHUUECKas M MOTEHLUAIbHAS YHEPTHs),
TIPY ONMCAHWM TPABWIBHO TPAKTOBAaTh (PU3NYECKUI CMBICI MCIIOIb3YEMbIX BEIMYHMH, UX 0O03HAYEHUS U €IWHHIIBI
(U3MYECKNX BEIMYHMH, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIIHUE JIAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BEIHMYMHAMH,
CTPOUTH TPAPUKH N3YIEHHBIX 3aBUCUMOCTEH (PU3NIECKHUX BEIIMYHUH;

XapaKTepU30BaTh CBOMCTBA Tell, GU3UUECKUE SBICHUS U MPOIECCH, UCTIONB3YS MPaBMIIa CI0KEHHUS CHIII (BIOJIb OJHON
npsiMoii), 3akoH 'yka, 3akoH Ilackans, 3akoH Apxnumena, IpaBuiIO paBHOBecHs pbiyara (0JI0Ka), «30JI0TOE IIPABUIIO
MEXaHUKH, 3aKOH COXPAaHEHHS MEXaHWYeCKOW SHEpruu, MpH 3TOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA H
3alMChIBaTh €70 MATEMAaTUUYECKOE BBIPAYKEHUE;

OOBSCHATH (M3NUECKHE SIBJICHHS, NPOLECCH M CBOWCTBA Tel, B TOM 4YHCIE W B KOHTEKCTE CHTYaIMi
MIPAaKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIISTH IPUUMHHO--CIICACTBEHHBIE CBS3H, CTPOUTH OOBsSCHEHHE M3 1-2
JIOTHYECKUX MIarOB C OMOpoil Ha 1—2 W3y4YEHHBIX CBOWCTBA (M3MUECKUX SBICHHWH, (U3NYECKHX 3aKOHA WIN
3aKOHOMEPHOCTH;



pemath pacdyETHBIC 3a1a9d B 1—2 NEWCTBHS, NCTIONB3Ys 3aKOHBI U ()OPMYIIBI, CBA3BIBAIONINE (PU3NIECKUE BEINIUHBIL:
Ha OCHOBE aHaJIM3a yCJIOBUS 33/1a4d 3aIHChIBATh KPATKOE YCIOBHE, [TOJCTABIATh (PU3HMUECKUE BEIIMUUHBI B (DOPMYJIIBI
W TPOBOAWUTH PAacué€Tbl, HAXOIUTh CIpPAaBOYHBIC JlAHHBIE, HEOOXOAMMBbIC /11 peIleHUs 3ajad, OLECHUBATh
PEAUTMCTUIHOCTD TOTYICHHON (QU3HUIECKON BETTMIUHBL;

pacIio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELINTH MPU MOMOIIN (PU3UUECKUX METOMAOB, B ONHMCAHWU HCCIIEIOBAHMS
BBIIENATh MPOBEPSieMOE MPENNOI0KEHUEe (THIOTe3y), pa3iuuaTb W HHTEPIPETUPOBATh IMOIYYEHHBIH pe3ylbTar,
HaXOJWTh OIIMOKU B XO/I€ OIBITA, JICNaTh BHIBOJBI 110 €r0 PE3YNIbTaTaM;

MIPOBOJUTH OTBITHl 10 HAONIONEHWIO (PH3MUYECKUX SBICHHH WM (PU3WYecKHMX CBOUCTB Ten: (opMymupoBaTh
IIpOBEpsIeMbIE TPEJIIONIOKEHNs, COOUPATh YCTAaHOBKY W3 IPEIJIOKEHHOTO0 00OpYIOBaHMs, 3aUCHIBATE XOJ OIBITA U
(OpMyIHPOBATH BHIBOJIBI;

BBIIIONHATh MPAMBIC W3MEPEHMSI pACCTOSHHSA, BPEMEHH, MacCchl Tenma, OO0BEMa, CHIBI M TEMIIEpaTypsl C
UCIIONIb30BaHMEM aHAJIOTOBBIX M LU(POBBIX IMPUOOPOB, 3alUCHIBATH IOKa3aHHWs INPHUOOPOB C Y4YETOM 3aJlaHHOU
a0COJIIOTHOI MTOIPEITHOCTH U3MEPEHHH;

MIPOBOANTH HCCICIOBAHNE 3aBUCHMOCTH OJHOH (M3MYECKOM BEIMYHMHBI OT IPYrod C HCHONB30BAHUEM IPSIMBIX
n3MepeHnil (3aBUCHMOCTH IIyTH DPaBHOMEPHO [BIDKYIIETOCS Tela OT BPEMEHM [BIDKEHHS TEJa, CHIIBl TPEHHA
CKOJIbKEHHUSI OT Beca Tella, KauecTBa 00pabOTKM IOBEPXHOCTEH TEN M HE3aBUCUMOCTH CHJIBI TPEHHs OT IUIOLIAIH
COIIPUKOCHOBEHHMS TEJI, CHJIBI YIPYTOCTH OT YAJIMHEHHUS NIPY>KUHBI, BHITAJIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM
YaCTH TEJa U OT INIOTHOCTHU XKHUAKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH TeJNa, OT IIIyOHHBI, Ha KOTOPYIO HOTPYKEHO
TEJIO, YCJIOBHU IUIaBaHUS TeJ, YCIOBHH PaBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUHM Yy4eOHOTO
HCCIIeIOBaHMs, COOMpaTh YCTAaHOBKY M BBINOJHATH HM3MEPEHHs, CJIEAys IPEUIOKCHHOMY IUIaHy, (UKCHPOBATh
PE3yNBTAThl TOJNyYEHHON 3aBUCHMOCTH (PM3WYECKUX BEIHYHMH B BHUJEC NMPEATOKEHHBIX TaONWI] U rpaduKoB, AENaTh
BBIBO/JIbI TTIO pE3YyJibTaTaM UCCICIOBAHUS,

MIPOBO/IUTh KOCBEHHBIE M3MEPEHHs (U3MYECKUX BEIMYHMH (IUIOTHOCTH BEIECTBA KHUAKOCTH M TBEPIOIO Tella, CHia
TPEHHsI CKOJIBKCHNUS, JaBJICHNE BO3YXa, BBITAIKHUBAIOIIAs CWIIa, JEHCTBYIOIIAs HA IOTPYXEHHOE B KUAKOCTH TEJIO,
KO3()()MIMEHT MOJIE3HOTO ACHCTBHUS NMPOCTHIX MEXaHU3MOB), CIEIys MPEAT0KEHHONH MHCTPYKIMH: NPH BBHITTOJIHECHUT
I/I3MepeHI/Iﬁ CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCJIATE 3HAYCHUC HCKOMOMH BCJIMYNHBI,

co0JIIo1aTh MpaBUJIa TEXHUKH 0€30MacHOCTH IIpH paboTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;

yKa3bIBaTh NPHUHLUIBEI ACHCTBHS TNPHOOPOB M TEXHHUYECKHX YCTPOMCTB: BECHl, TEPMOMETp, JHHAMOMETD,
coobmaromuecs Cocyabl, 6apoMeTp, pbluar, MOABHKHBII U HETIOABHKHBIHN OJIOK, HAKJIOHHAs IIJIOCKOCTb;
XapaKTepU30BaTh IPUHIMIIBI ISHCTBHS N3yYSHHBIX TPUOOPOB M TEXHUYECKUX YCTPONCTB C OTMIOPOW Ha MX OMHCaHus (B
TOM YHCIE: TOAMNIHAKN, YCTPOUCTBO BOJOIIPOBOAA, TMIPABINYCCKHN NPECC, MAHOMETp, BBICOTOMEp, IOPIIHEBOI
HACOC, apeoOMETp), UCIONIb3Ysl 3HAHUSA O CBOWCTBAX (DM3UYCCKUX SBICHHNA M HEOOXOAMMBbIC (DU3UYECCKUC 3aKOHBI U
3aKOHOMEPHOCTH;

MIPUBOJMUTH TIPUMEPHI (HAX0AUTh MH(OpMALNIO O PUMEpax) NMPAKTUIECKOTO HCIIOIb30BaHUA (QU3MUECKUX 3HAHUH B
TIOBCETHEBHOW KM3HM s oOecredyeHus Oe30MacHOCTH IpU OOpalleHHHd C NpuOOpaMH M TEXHUYECKUMH
YCTPOHCTBAMH, COXPAHEHUS 3/10POBBS U COOJIIOJICHHST HOPM SKOJIOTHUECKOTO MTOBEICHNS B OKpY’KaloIeH cpere;
OCYIIECTBIISITH OTOOP UCTOYHMKOB MH(popMannu B VIHTepHETE B COOTBETCTBUH C 33JaHHBIM IIOMCKOBBIM 3aIIPpOCOM, Ha
OCHOBE MMEIOIIMXCS 3HAHUH U IyTEM CPaBHEHMS PA3IMYHBIX HCTOYHUKOB BBIACIATH HHYOPMALINIO, KOTOpAst ABISIETCS
MIPOTUBOPEYHBOI HIT MOXKET OBbITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBIIOJIHEHWH Y4eOHBIX 3aJjaHUil HAyYHO--TIOMYJIPHYIO JINTEPaTypy (HU3MYECKOTO COAEpKaHusl,
CIpaBOYHBIE MaTEPHAIIBI, pecypchl ceTn MHTepHeT, BiIaJgeTh NpuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHMs
uH(pOPMAIIUU U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIE KpaTKHE NMUCbMEHHBIE W YCTHbIE COOOIIEHHS Ha OCHOBE 2—3 HCTOYHHMKOB HH(popMmanuu
(U3MYECKOr0 COJEp)KaHMs, B TOM 4HWCIE IMyOJMYHO AENaTh KpaTKWe COOOMIEHWS O pe3yibTaTaXx IMpPOEKTOB WIIN
Y4eOHBIX HCCIIEIOBAHHUM, IPH 3TOM TI'PaMOTHO HCIIOJIb30BaTh W3YUCHHBIN NMOHATHHHBIN ammapar Kypca (u3mky,
COIMPOBOXIATH BBICTYIVICHUC Hpe3eHTaHHeﬁ;

IIpU BBIIOJIHCHUN y‘Ie6HBIX IIPOCKTOB U I/ICCHC]IOBaHI/Iﬁ pacnpeaciiaTb 00s3aHHOCTH B rpynrne B COOTBETCTBUM C
TIOCTABJICHHBIMH 33J]adaMu, CJICJUTh 32 BHIIIOJHEHUEM IUIaHa JIEHCTBUH, aJleKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIaJl B
ACATEIIBHOCTD I'PYIINBI, BEICTpaAaWBaATh KOMMYHHUKATUBHOEC B3aPIMO)IeﬁCTBPIe, YUUTBIBasA MHCHHUE OKPYXKAIOIIHUX.

K xonmy obyuenus B 8 kJiacce mpeaMeTHBIE pPe3ynbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpaXKaTh C(OPMHPOBAHHOCTH Y
00y4alomuXcsl YMEHHUH:

HCIOJIB30BATh IMOHATHA: MacCa U pasMEPbl MOJICKYJI, TCIIJIOBOC JIBUKCHUE aTOMOB U MOJICKYJI, aIrperaTHbIC COCTOAHU A
BEOICCTBA, KPUCTAJUIMYCCKUE U aMop(bm)le TCIa, HaCLILHGHHBIﬁ W HEHACHIICHHBIN map, BJIQXXHOCTHL BO3AyXa,
TeMIIepaTypa, BHYTPCHHSA SHCPIH, TEIJIOBOK JABUIaTClb, BHGMGHTapHLIﬁ SHCKTpI/I‘ICCKI/Iﬁ 3apdan, SJIEKTPUYCCKOC
ToJie, HPOBOJAHUKU U JUIJIICKTPHUKH, MOCTOSTHHBIN 3JICKTpI/I‘lCCKPII>i TOK, MAaroHuTHOC€ I10JIC,

pa3ianyaTrb ABJICHUA (TGHJ’[OBOC pacmiMp€HUEC MW CXKATUC, TEIUIONEpEaada, TCIUIOBOEC PABHOBCCUE, CMadYWBaHHC,
KalmJuUIApHBIC  ABJICHHUA, HWCHAPEHUE, KOHACHCAIWA, IUJIaBJICHUEC, KPpUCTAJIN3alusg (OTBeplleBaHI/Ie), KHUIICHUC,
TeIuIonepea4ya (TeHJ’IOHpOBO,Z[HOCTL, KOHBCKI YA, I/IBJ'Iy‘lCHI/IC), QJICKTpU3alusa TeEJl, BBaHMOHCﬁCTBHC 3apsa0B,



JEHUCTBHUS DIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBIE MarHUTOB, ACHCTBHE MAarHUTHOTO IOJIS Ha
MIPOBO/HUK C TOKOM, DJIEKTPOMAarHUTHasi MHIYKLMUS) MO ONUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB,
JIEMOHCTPHPYIOIIUX JIaHHOE (PU3MUECKOE SBICHHE;

pacro3HaBaTh INPOSBICHUE H3YYECHHBIX (U3WUECKUX SBICHUH B OKPY)KAIOIIEM MHpE, B TOM dHCIe (DU3HMUEcKHe
SIBIICHUSI B IIPHUPOJE: TOBEPXHOCTHOE HATSDKEHWE M KAMIUUIAPHBIC SIBICHHUSA B TPHUPOAE, KPUCTAUIBI B MPUPOE,
nanyuenne ConHua, 3amep3aHue BOJOEMOB, MOpckue Opu3bl, 0Opa3oBaHHME pOCHI, TyMaHa, WHes, CHera,
NIEKTPUUECKHE SIBICHUS B aTMOC(]epe, 3ITEKTPUIECTBO KHUBBIX OPIaHU3MOB, MaTHUTHOE T10JI€ 3eMIIH, Ipeiid momrocos,
POJb MarHWTHOTO TOJISL JUIA JKU3HM Ha 3emile, TOJIIPHOE CHSHUE, NPH 3TOM IEPEeBOJHUTH NMPAKTHUECKYIO 3agady B
y4eOHYI0, BBIJIEIAT CYIIECTBEHHBIE CBOICTBA (IPU3HAKN) (DU3UUECKUX SIBICHUIA;

OINUCHIBATh U3y4YCHHBIE CBOMCTBA Tl U (DM3MUYECKUE SIBICHHS, WCIONB3Yys (pu3nueckue BeIMYHMHBI (TeMmeparypa,
BHYTPEHHSII DHEPIHs, KOJIMYECTBO TEIUIOTHI, yJENbHAs TEIUNIOEMKOCTh BEIECTBA, y[ACHbHAS TEIUIOTA IUIABICHHS,
ylelbHasl TEeIUIoTa Mapoo0pa3oBaHMs, yJeNbHAas TEMJIOTa CrOpPaHHs TOIUIMBA, KOI((GHUIMEHT IMOJE3HOrO JeHCTBHA
TEIUIOBOW MalIMHBI, OTHOCHUTEJbHAsI BIIQXKHOCTH BO3/yXa, JJICKTPHYECKHUH 3apsii, Cuila TOKa, JJIEKTPHYECKOE
HamnpspKeHNE, CONPOTHBICHHE IPOBOJHMKA, YICIBHOE CONPOTHBICHHWE BEIIECTBAa, pab0Ta M  MOIIHOCTH
IEKTPUUECKOTO TOKA), IIPH ONHMCAHWU MPaBHIBHO TPAKTOBaTh (PU3MYECKHH CMBICT HCIOIB3YEMBIX BEJINYUH,
0003HaUYEHHS U COMHULIBI PU3NYECKUX BEUUUH, HAXOAUTH (OPMYIIBI, CBA3BIBAIONINE TAaHHYIO (DU3UUECKYIO BETUUUHY
C IPYTUMH BEITMYNHAMM, CTPOUTH rPpadMKi U3yIEHHBIX 3aBHCUMOCTEH (PU3NUECKUX BEIUYHH,

XapaKTepU30BaTh CBOICTBA Tel, (U3NIECKHUE SIBICHUS U MPOLECCHI, HCIIONIB3YsI OCHOBHBIC ITOIOXKEHUSI MOJIEKYIISIPHO -
-KUHETUYECKOM TeOpHH CTPOEHHs BEIIeCTBAa, MPUHIIUI CYNEPIO3UIUH Mojied (Ha KadyecTBEHHOM YpPOBHE), 3aKOH
COXpaHeHMs 3apsAzaa, 3akoH OMa ajd ydacTka Lend, 3akoH Jlxoynsi—JleHna, 3aKOH COXpaHEHMS 3HEPruH, IPHU 3TOM
JlaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alMCHIBATH €70 MaTEMAaTHYECKOE BBIPAXKEHHUE;

OOBSCHATh  (DM3MUECKHE TMPOIECcCChl M CBOWCTBA Tel, B TOM YHCI€ M B  KOHTEKCTE CHTYyallWid
MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BBIABIATL NPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH 00BsACHECHUE U3 1-2
JIOTHYECKUX IIaroB ¢ OMOpod Ha |—2 WM3yYEeHHBIX CBOWCTBA (PU3MYECKUX SABICHUH, (PU3NUECKMX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemats pacyéTHbIe 3a1auu B 2—3 IEHCTBUS, UCIONB3Ys 3aKOHBI M ()OPMYJIbI, CBSI3BIBAIOLINE (PM3NUECKUE BEIUUUHBIL:
Ha OCHOBE aHaJM3a YCJIOBHS 3aJa4yM 3alMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTATOK JAHHBIX JUIS PELICHHS
3a7a4d, BBHIOMpPATh 3aKOHBI W (POPMYNBI, HEOOXOAMMBIE Ul €€ peIICHHs, NMPOBOAWTH pacdEThl M CPAaBHHUBATH
TOJIYYCHHOC 3HAYCHUEC (l)I/IBI/I‘IeCKOﬁ BCJIIMYUHBI C U3BBCCTHBIMU JJaHHBIMU,

pacro3HaBaTb HpO6J’IeMbI, KOTOPBIC MOXHO pPCHIMTH IIPpU IMOMOIIHU (I)I/ISI/I‘ICCKI/IX METOJO0B, HCIIOJB3YsA ONHCAHUC
HCCIIEIOBAHMS, BBIICISITE TPOBEPSEMOE IPEAINOJIOKEHNE, OICHUBATh IPABIIIBHOCTh IOPSIKA IPOBEICHUS
HCCIIEJOBAHMS, eNIaTh BHIBOIBI;

MIPOBO/IUTH OMBITHI MO HAOJIONEHUIO (DU3UUECKHUX SIBICHUHA WM (PU3NYECKHX CBOWCTB TeN (KaNMUIPHBIE SIBICHUS,
3aBUCHMOCTD JIaBJICHHS BO3/lyXa OT ero oO0bEMa, TeMIepaTypbl, CKOPOCTH IIpOIecca OCTHIBAHMS W HarpeBaHUs NPHU
W3Iy4YeHWH OT IBETa M3JIydaromiei (Tmoriomaronieid) MOBEPXHOCTH, CKOPOCTh HCIAPEHUs] BOJBI OT TEMIIEpaTyphl
KUIOAKOCTH W IIIOLIAau eé TOBEPXHOCTHU, DOJICKTpHU3aAlUA TEI U B3aPIMOI[eI>iCTBPIe QJICKTPUYCCKUX 3apsJ0B,
B3aHMOHeﬁCTBHe IMOCTOAHHBIX MAarHvTOB, BHU3YyaJIU3allUsd MAarHUTHBIX MOJIEH TMOCTOSTHHBIX MarHmToOB, I[eﬁCTBHH
MarHuTHOTO II0JI1 Ha MPOBOJHHK C TOKOM, CBOMCTBA 3JEKTPOMArHWTA, CBOMCTBAa 3JEKTPOJIBUTATENs MOCTOSHHOTO
TOKa): (popMyIMpoOBaTh MpOBEpsieMble IMPEIOJIOKEHUsI, COOUPaTh YCTAHOBKY M3 IPEIUIOKEHHOI0 000pYIOBaHMS,
OIUCHIBATH X0/ ONBITA M (POPMYIHUPOBATH BHIBOJIBI;

BBINIOJHATE IIPSMBIE M3MEPEHHST TEMIIEPATypbl, OTHOCHTEIILHOM BIIaXHOCTH BO3/yXa, CHJIbl TOKAa, HANpPsDKEHHS C
UCTIONIb30BAaHMEM aHAJOTOBBIX ITPUOOPOB M JAaTYMKOB (PU3MUECKUX BEJIMUYMH, CPAaBHUBATH PE3yJbTaThbl M3MEPEHHUH C
yu€TOM 3a1aHHON a0COTIOTHOM MOTPENIHOCTH;

MIPOBOANTH HCCIIEIOBAHNE 3aBUCHMOCTH OJHOM (M3MYECKOH BEIMYMHBI OT JPYroil C HMCIHOJIB30BAHHEM MPSMBIX
n3MepeHni (3aBUCUMOCTh CONPOTHUBIICHUS MIPOBOAHUKA OT €TO JUIMHBI, IJIOIIA/N MONIEPEYHOT0 CEUCHUS U yAEIHHOTO
COMMPOTUBJICHUA BCUICCTBA MPOBOJIHUKA, CUJIBI TOKA, UAYIIETO 4YE€PE3 MNPOBOJHUK, OT HAIPSAKCHUA HA MPOBOAHUKE,
HCCJIEJOBAaHNE TIOCIEOBATENBHOIO M MapaUICIbHOTO COEAMHEHUH MPOBOAHHUKOB): IUIAHUPOBATh MCCIIEAOBAHUE,
coOMpaTh YCTAaHOBKY M BBINOJHATh HW3MEPEHUs, Clexys MpeJIOKEHHOMY IUIaHy, (UKCHPOBAaTh pPE3yJIbTaThl
nonyquHoﬁ 3aBHCHUMOCTH B BHJIC Ta6HI/IH u Fpa(bmcos, J€JIaTh BBIBOBI 11O PE3YyJIbTaTaM UCCIICAOBAaHMA,

MIPOBOJIUTh KOCBEHHBIE HM3MEpPEHHS (U3WYECKUX BENWYMH (yHENbHAs TEIUIOEMKOCTh BEIIECTBA, COIMPOTHBICHHE
IIPOBO/IHUKA, Pab0OTa M MOILIHOCTh JIEKTPUYECKOTO TOKA): ITAHUPOBATh W3MEPEHHUs, COOMPATh HKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEAYS NMPEIJIOKEHHON HHCTPYKIMH, U BBIYUCIISTH 3HAUSHNE BEJINYMHBI;

coOroIaTh MpaBHiIa TEXHUKH 0€30T1acHOCTH MpH padoTe ¢ 1abopaTOpHEIM 000pyI0BaHUEM;

XapaKTepU30BaTh IIPUHINIBI IHCTBHSI N3yYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB € OMOPOI Ha UX onucaHus (B
TOM 4HCIIE: CHUCTEMa OTOIUIEHHS JOMOB, THIPDOMETp, IlapoBasi TypOWHA, amIiepMerp, BOJBTMETP, CUETYHMK
ANEKTPUYECKONH HSHEPTHH, JIIEKTPOOCBETHTEIBbHBIE NPHOOPHI, HarpeBaTelbHBIE JIIEKTPONPHOOPHI  (TIPHIMEpHI),
QJICKTPHUUCCKUE TIPEAOXPAHUTEIN, DBJICKTPOMArHUT, DJJICKTPOABUIATEIL ITOCTOSHHOTO TOKa), HCIOJIB3Yyd 3HaHUA O
CBOHCTBaX (PM3MUYECKUX SBICHUN 1 HEOOX0MMBbIe (PU3MUECKHE 3aKOHOMEPHOCTH;



pAacIo3HABATh NIPOCTHIC TEXHUYECKUE YCTPOHCTBA M H3MEpUTENbHbIe NPUOOPHI [0 CXeMaM U CXeMaTHYHbIM PUCYHKAM
(PKHJIKOCTHBIH TEPMOMETp, TEPMOC, IICHUXPOMETP, T'MI'POMETP, ABHUIaTeNb BHYTPEHHEIO CrOPaHMs, 3JIEKTPOCKOIL,
peocTaT), COCTaBIATh CXEMBbI MJIEKTPUUECKHX LETEH ¢ TOCIIeI0BaTeIbHBIM 1 apaUICIbHBIM COCJMHEHNEM DJIEMEHTOB,
pasinyast ycIOBHbIE 0003HAYCHHMS ICMEHTOB JIEKTPHUYCCKUX LETICH;

HPUBOIUTE NMPUMEPH! (HaXOAUTh MHPOPMALUIO O MpPHMepax) NPaKTHYECKOrO HCIIONb30BaHU (M3NYECKUX 3HAHUN B
TIOBCETHEBHOW KM3HM JJsi oOecredeHus Oe30HacHOCTH IpU OOpallleHHHd C MpuOopaMH M TEXHUYECKUMHU
YCTPOHCTBaMH, COXpaHEHHMS 3I0POBbs H COOIIOICHUS HOPM KOJOTHYECKOTO MOBEICHUS B OKPYKAIOIICH cpene;
OCYIIECTBIIATH NOMCK MHPOPMAaLK GH3NIECKOro conepkanus B HTepHeTe, HA OCHOBE MMEIOIIMXCS 3HAHUK U Iy TEM
CpaBHEHUS JOTIOJHUTEIBHBIX UCTOYHUKOB BBLIEJISATh HH(POPMAIMIO, KOTOpPas SBJSIETCS IPOTUBOPEYMBOM MIIM MOKET
OBbITH HEZJOCTOBEPHOM;

UCIIONB30BATh NP BBIIOJHEHHH Y4eOHBIX 3aaHH{ HayYHO--IIOMYJLSIPHYIO JIUTEPATypy (U3HYECKOro COIepiKaHWUS,
CIpaBOYHBIC MaTEPHAIBI, pecypchl ceTn MHTepHeT, BiaajgeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHMs
nH(pOpMaNnK U3 OJJHOH 3HAKOBOW CHCTEMBI B JIPYTYIO;

co31aBaTh COOCTBCHHBIC NHCHMEHHBIE W KpaTKHE YCTHBIE COOOMIEHWs, 0000mas wnH(pOpMAIHI0O M3 HECKOJIBKUX
WCTOYHUKOB (DH3HYECKOTO CONCPXKAHHMA, B TOM 4YHCIE IYyOJIMYHO IPEACTABIATE PE3yJAbTaThl MPOEKTHOW WU
HCCIIEIOBATEIbCKON JICATEIBHOCTH, NPH 3TOM TPaMOTHO HCIIOJB30BaTh M3YYEHHBIH MHOHSTHIHBIA ammapar Kypca
(U3HKH, COIPOBOXKAATE BBICTYIUICHHUE NIPE3eHTaleH;

TIPY BEINOJTHEHUH YYEOHBIX ITPOCSKTOB M UCCIICNOBAHMI (PU3MUECKUX IPOLECCOB PACIIPEACIATE 0053aHHOCTH B IPYIIIEe
B COOTBCTCTBHHM C IIOCTABJICHHBIMH 3aJjadaMH, CJIICAUTH 3a BBIINIOJHCHHCM IIJIaHa HeﬁCTBHﬁ U KOPPEKTUPOBATHL €TO,
aJICKBAaTHO OLICHUBATh CO6CTBeHHLIﬁ BKJIag B JCATCIBHOCTL  TI'PYIIIEI, BBICTpanBaThb KOMMYHUKATHBHOC
B3aMMO/ICHCTBHE, NPOSBIIASA TOTOBHOCTB pa3peniaTh KOH(QIUKTHI.

K xoHiy oOyueHus B 9 Kiiacce mpeaIMeTHbIC Pe3yIbTaThl Ha 6Aa30BOM YPOBHE JOJKHBI OTPaxaTh CHOPMUPOBAHHOCTD Y
00y4Jalomuxcst yMeHUI:

UCTIONB30BaTh TMOHATHA: CHCTEMa OTCU€Ta, MaTepHajbHas TOUYKA, TPAEKTOPHUS, OTHOCHUTEIBHOCTh MEXaHHIECKOTO
IBIKCHUS, aedopmarusa (ympyras, IUTaCTHYecKas), TPEHHE, LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTb H
Heperpy3Ky, HEHTP TKECTH, aOCONIOTHO TBEPAOE TENO, LIEHTP TSHKECTHU TBEPIOTO Tesla, PAaBHOBECHE, MEXaHUYECKHUE
KosieOaHMsI M BOJIHBI, 3BYK, HH(QPA3BYK U YIbTPa3BYyK, JICKTPOMAarHUTHBIC BOJHBI, IIKajIa 3JICKTPOMAarHUTHBIX BOJH,
CBET, OJM30PYKOCTh M JTAIbHO30PKOCTh, CIIEKTPHI MCIYCKaHUS W TOTJIONICHUS, anbda-, OeTta- U raMMa-u3IydeHus,
H30TOIBI, SJICpPHAs SHEPreTHKa;

pa3iIu4ath sABJICHUA (PaBHOMEPHOE U HEpaBHOMEPHOE MPSIMOJIMHEITHOE ABHKEHUE, PABHOYCKOPEHHOE MPSIMOJIIMHEHHOE
JBIDKCHUE, CBOOOMHOE TaJCHHE TEl, PABHOMEPHOE JBIDKCHHE IO OKPYXHOCTH, B3aUMOJCHCTBHUE Tell, PEaKTHBHOE
JBIDKCHHUE, KOJieOaTeIbHOE JBIKEHUE (3aTyXalollue W BBIHY)KACHHbIE KoJIeOaHUsI), pE30HAHC, BOJIHOBOE JBIIKCHUE,
OTpa)KCHHE 3ByKa, IMPAMOJIMHEHHOE paclpOCTpaHEHUE, OTPaKEHHE U IPEJIOMIICHUE CBETa, IMOJHOE BHYTPECHHEE
OTpaXXCHHE CBETa, PA3JIOKCHHE OEJIoro CBEeTa B CIEKTP M CIOXKEHHE CIEKTPAIBHBIX ILIBETOB, JIHCIEPCHS CBETa,
€CTECTBEHHAs! PaJIMOaKTHBHOCTh, BOSHUKHOBEHNE JIMHEHYATOrO CIIEKTpa M3Iy4EHHs) 10 ONMCAHUIO UX XapaKTepPHBIX
CBOMCTB M HAa OCHOBE OITBITOB, IEMOHCTPHPYIOLINX JaHHOE (PM3UUECKOE SBICHHUE;

pacro3HaBaTh IPOSBICHHE H3YYCHHBIX (HU3UUECKUX SBJICHUH B OKpYy)KarolleM Mupe (B TOM uucie (U3NdecKue
SIBJICHUSI B TIPUpPOJIE: NPWINBBI U OTJIMBBHI, JBIDKeHHE TulaHeT COJHEYHOW CHCTEMBI, PEaKTHBHOE JIBMKEHUE KHUBBIX
OpPTaHMW3MOB, BOCIPHATHE 3BYKOB JKMBOTHBIMHM, 3EMIICTPSACCHHME, CEHCMHMYECKHE BOJIHBI, IIyHAMH, 3XO, IIBE€Ta Tell,
ONTHYECKHE SIBJICHHS B MPHUPOJE, OHOJIIOrMYECKOE JEHCTBHE BHUAMMOIO, YJIBTPAa(QHOIETOBOIO U PEHTTCHOBCKOTO
W3JTy4eHHUH, €CTECTBEHHBIH paJANOAKTHBHBIN ()OH, KOCMHYECKHE IIydH, DPAIMOAKTUBHOE H3JIy4YEHHE IPUPOIHBIX
MHHEPAJIOB, ACHCTBUE PAIMOAKTUBHBIX M3IyYCHHH HA OPraHM3M 4YEIOBEKa), IPH 3TOM HEPEBOAUTH IPAKTHUECKYIO
3aady B yueOHYI0, BBIICNATh CYIIECTBEHHbIE CBOMCTRA (IIPU3HAKK) QU3NUECKUX SBICHUM;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TeJN M (PU3WUECKHE SIBJICHMS, WCIOJB3yd (PU3NYECKHE BEIMYUHBI (CpedHss H
MTHOBEHHAsl CKOPOCTb Tejla MpPU HEPaBHOMEPHOM JABMKEHHH, YCKOPEHHE, IepeMelIeHHe, MyTh, YIJIoBas CKOPOCTh,
CUla TPEHUs, CHJIa YIPYTOCTH, CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOTO MaJeHUs, BeC Tela, UMIYNIbC Tea, UMITYJIbC
CHJIBI, MEXaHWYecKass paboTa M MOIIHOCTh, NOTEHIHAIBHAS PHEPTUS Teja, MOJHATOrO HaJa MOBEPXHOCTHIO 3E€MIIH,
MOTEHIMaNbHasg JHEPIUs CXATOM IMPYXKHUHBI, KMHETHYECKas JHEpPrus, MOJHAas MEXaHWdecKas HJHEprus, Mepuoj H
gacTtoTa KoJIeOaHUH, JIMHA BOJHBI, TPOMKOCTH 3BYyKa M BBICOTA TOHA, CKOPOCTH CBETa, IMOKA3aTelb MPEIOMIICHHUS
Ccpensl), NMPH ONMHWCAHWM MPAaBHIBHO TPAKTOBATh (H3MUYECKHII CMBICT HCIOJIB3YyEMBIX BEIWYWH, OOO3HAYCHHS U
eIMHALBI (PU3MYECKUX BEJMYWH, HAXOAUTh (POPMYIIbI, CBS3BIBAIONINE AAHHYIO (U3MYECKYIO BEIWYUHY C JPYTHMHU
BEJIMYNHAMH, CTPOUTH TPA(UKHU N3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMUHH;

XapaKTepU30BaTh CBOMCTBA Tell, (PM3NYECKHE SBICHHUS M MPOIECCHI, MCIOJB3YS 3aKOH COXPAaHEHHS YHEPTHH, 3aKOH
BCEMHUPHOTO TATOTEHUS, IPUHIUI CYNEPHO3ULUU CUII, IPUHLUI OTHOCUTENbHOCTU ["anunes, 3akonsl HproToHA, 3aKoH
COXPaHEHMs UMIIYJbCa, 3aKOHBl OTPA)KEHUsI U MPENIOMIIEHHs CBETa, 3aKOHBI COXPAHEHHUS 3apsJ0BOT0O M MaccOBOTO
9ypcel NpU SAOCPHBIX pPEaKUWAX, NPH 3TOM JaBaTh CJIOBECHYI0 (OpMYTHpOBKY 3aKOHa M 3alHCHIBATh €ro
MaTeMaTHIeCKOE BBIPaKECHHE,;



OOBACHATh  (DU3MUECKHE MpOLECcCChl M CBOWCTBA Tel, B TOM YHCIE W B  KOHTEKCTE CHTYyalUi
MIPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBILITH NPUYMHHO--CJICJICTBCHHBIE CBSI3H, CTPOUTH OOBsICHEHHE M3 2—3
JIOTHYECKUX IIaroB € OMOpod Ha 2-3 M3YYEHHBIX CBOWCTBAa (PU3MYECKUX SBICHUH, (PU3NUECKMX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemaTh pacy€THBIC 3a7a4d (ONMHpAroIIHecss Ha CHUCTeMy W3 2—3 ypaBHEHHI), WCHOIB3ysS 3aKOHBI U (DOPMYIIBI,
CBSI3BIBAIOIIME (PU3NYECKUE BEIMYMHBI HA OCHOBE aHAIN3a YCIOBHS 3aJauyl 3allMChIBaTh KPAaTKOE YCIOBHUE, BBISIBIISTD
HEJIOCTAIONINE WIIM M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOAMMBIE ISl PEIICHHS, IPOBOIUTH
pacy€Thl ¥ OLICHUBATh PEATMCTUYHOCTD MOIYYCHHOTO 3HAYCHUS (PU3NIECKO BETHINHBL;

pacrio3HaBaTh IPOOJIEMBbI, KOTOPbIE MOXKHO PELIMTh HPH TOMOIIM (U3MYECKHX METOJOB, HCIIOJIB3YSl OIUCAaHHE
UCCIIEIOBAHMS, BBIICISITH IPOBEPSEMOE IPEINOJIOKEHUE, OIIEHHBATh NPABHILHOCTh MOpSJAKa IPOBEACHUS
HCCIIEJOBaHMS, JeIaTh BHIBOBI, MHTEPIPETHPOBATh PE3YIbTAaThl HAOMIONCHUH U OMBITOB;

MIPOBO/ANTDH OMBITHI O HAOIIOJCHUIO (PU3UUECKUX SIBICHUN MM (PU3NYECKUX CBOMCTB Tell (M3ydeHHE BTOPOTO 3aKOHA
HrroToHa, 3aKoHa COXpaHEHUs SHEPTUH, 3aBUCMOCTh IIEpH0/Ia KOIeOaHHH MPYKUHHOTO MasiTHHKA OT Macchl rpy3a u
XKECTKOCTH MPY>KUHBI M HE3aBHCUMOCTD OT aMIUTUTY/IbI MAJIBIX KOJIEOAHUH, MPSIMOINHEHHOE PACIIPOCTPAaHEHHUE CBETA,
pasiioKEeHHE OEI0ro CBETa B CIIEKTP, M3YUCHHE CBOMCTB M300paXCHUs B IUIOCKOM 3€pKajie M CBOMCTB M300paKEHUS
npeaMeTa B coOMparouiel JIMH3e, HAOJI0IeHHEe CIUIONIHBIX W JIMHEHYAThIX CIIEKTPOB HM3JIyYEHUS): CaMOCTOSTENbHO
coOupaTh yCTAaHOBKY W3 M30BITOUHOr0 Habopa 0O0OpYyOOBaHWS, OIMUCHIBATH XOJA OIBITA W €r0 pe3yibTaThl,
(hOpMyITHPOBATH BHIBOIHI;

MPpOBOAUTHL MPpHU HCO6XOI[I/IMOCTI/I CCPUI0 MPAMBIX 1/13MepeH1/1171, OInpeacidasa CpeaHEC 3HAUCHUC H3MepHeMOI>II BCJIMYUHBI
(pokycHOe paccTosiHHE COOHMpAIOIICH JIMH3bI), OOOCHOBBIBATH BBHIOOP CHOCO0A H3MEPEHUS (M3MEPUTEIHLHOTO
pudopa);

MMpOBOAUTL HUCCJIICAOBAHUEC 3aBUCUMOCTEH (1)I/I3I/I‘ICCKI/IX BCJIMYMH C HCIOJB30BAHHUECM  IIPAMBIX 1/13MepeH1/1171
(3aBHCHMOCTh MYyTH OT BPEMEHH IPU PABHOYCKOPEHHOM IBM)KCHUM 0€3 HaYaJIbHOW CKOPOCTH, MEeprojia KoyieOaHui
MaTeMaTHYecKOro MasTHHKAa OT JIMHBl HUTH, 3aBUCHMOCTH yIjla OTPa)XEHHsS CBeTa OT yIyla IaJCHHsA W Yria
TIPEJIOMIICHUSI OT yIJIa TMaACHUs): INIAHUPOBATh MCCIICTOBAHUE, CAMOCTOSNTEIBHO COOMPATh YCTAaHOBKY, (DMKCHPOBATh
PE3YJIbTAThI HOHy‘IeHHOﬁ 3aBUCUMOCTH (I)I/ISI/ILIGCKI/IX BCJIMYUH B BUJC Ta6J'II/IIl )41 Fpaq)I/IKOB, JAc€JaTbh BBIBOJbI IIO
pe3ynbTaTaM UCCIEeJOBaHMS;

NIPOBOANTh KOCBEHHBIE M3MEpEHHUs (GHU3MUYECKHX BEIUYMH (CpPEeOHSAs CKOPOCTh W YCKOPEHHE Tena IIpH
PaBHOYCKOPDEHHOM JIBWKEHHH, YCKOPEHHE CBOOOJHOTO MaJieHus, >KECTKOCTh MpPYKUHBL, Kod(duimeHT TtpeHus
CKOJIB2KCHHA, MCXaHUYCCKas pa60Ta 1 MOLIHOCTB, 4aCTOTa U ICPUO[ KOHe6aHHﬁ MAaTEMAaTU4YCCKOro U NpyxuHHOI'O
MasTHHUKOB, ONTHYECKass CHIa COOMpaIoiel JMH3BI, paJldOaKTHBHBIN (OH): IUIAHUPOBATH W3MEpEHHUs, coOMpaTh
9KCTIEPUMEHTAIBHYIO YCTAaHOBKY U BBIIOJHITH H3MEPEHHS, CIEIYS NMPEIOKECHHON HHCTPYKIUH, BBIYUCIISATD 3HAUCHHE
BEJIMYMHBI U aHAJIU3UPOBATh IIOJyUEHHBIE PE3YJIbTaThl C Y4ETOM 3aJaHHOU IIOIrPEIIHOCTU U3MEPEHMUI;

co0JII0/1aTh MpaBUJIa TEXHUKH 0€301acCHOCTH IIpH paboTe ¢ 1abopaTopHBIM 000PyI0BaHHEM;

pas3yMyaTh OCHOBHBIE NMPU3HAKH M3YYEHHBIX (U3NYECKUX MOAENeil: MaTepHanbHasi TOUKa, aOCONIOTHO TBEPAOE TEIo,
TOYEYHBI UCTOYHHK CBETA, JIy4, TOHKas JIMH3a, IUIAHETapHast MOJIEIb aTOMa, HyKJIOHHAsl MOJIEJ b aTOMHOTO SIIpa;
XapaKTepU30BaTh NPUHIIUITE IEHCTBUS N3yUSHHBIX IPHOOPOB U TEXHUUECKUX YCTPOMCTB C ONOPOH Ha UX OMHCAaHU (B
TOM 4YHCJE: CIUJAOMETp, MATYMKH TMOJOKEHHS, PACCTOSIHUS W YCKOPEHMs, paKeTa, 3XOJIOT, OYKH, IIEPHUCKOII,
(oToanmnapar, ONTHIECKHE CBETOBO/IbI, CIIEKTPOCKOII, I03UMETp, Kamepa BuiibcoHa), HCHOb3ysl 3HaHUSI O CBOMCTBAaX
(bu3HYeCKUX SBICHUN 1 HE0OX0AUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCTIONIB30BAaTh CXEMBI M CXEMAaTH4HbIe PUCYHKH M3YYEHHBIX TEXHHUYECKHX YCTPOICTB, U3MEPHUTEILHBIX IIPUOOPOB H
TEXHOJIOTHYECKUX IPOIECCOB INPH PEIICHUH Y4eOHO--NIPAaKTUYECKUX 3aiad, ONTHYECKHE CXEMBI Ul IOCTPOCHUS
“300paKeHUH B MIIOCKOM 3epKajie ¥ COOUparoniei TuH3e;

TIPUBOJUTH TPUMEPHI (HAX0IUTh MH(OpMALUIO O MPUMEpax) NMPAKTHUECKOTO MCIOIB30BaHUS (PU3NUYECKUX 3HAHUH B
TIOBCETHEBHOW KM3HM s oOecredyeHus Oe30HMacHOCTH MpU OOpalleHWH C MpuOOpaMH W TEXHUYECKUMH
YCTPOWCTBAMH, COXPaHEHHS 30POBbs M COOIIIO/IEHHST HOPM SKOJIOTMYECKOTO TIOBEJICHNSI B OKPYXKaloILeH cpesie;
OCYIIECTBIISATE TOWCK HWHPOpMannu (U3NIECKOTO conaepkaHusd B VIHTepHeTe, CaMOCTOSTENbHO (OPMYIHPYS
TIONCKOBBIN 3aIIpOC, HAXOAUTD ITyTH OIPEAEIICHHS IOCTOBEPHOCTH MOJIY4YSeHHOW HHPOPMaNU Ha OCHOBE UMEIOLINXCS
3HAaHUU U JOIIOJTHUTCIIBHBIX UCTOYHHUKOB,

HCTIONb30BaTh MPH BBHIOJHEHWH Y4eOHBIX 3alaHUH HAyYHO--TIONMYJSIPHYIO JHUTEpaTypy (pu3ndeckoro comeprkaHus,
CIpaBOYHBIC MaTEPHAIIBI, pecypchl ceTd MHTepHeT, BiaajgeTh NpuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHMs
nH(popManny U3 0JJHOH 3HAKOBOW CHCTEMBI B JIPYTYIO;

co31aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIC COO6IJ_ICHI/I$[ Ha OCHOBC I/IH(I)OpMa[H/II/I U3 HECKOJIBKHUX HCTOYHHUKOB
(u3HYECKOro cosepKaHus, MyOJMYHO NPEICTABIATh PE3YIbTAaThl IPOESKTHOM MIIM MCCIIEI0BATENBCKOM e TENEHOCTH,
IIPY 3TOM TPaMOTHO HCIIOJIb30BATh U3YYEHHBII MMOHATHHHBIN anmapaT U3y4aeMoro pasjena (PU3UKH ¥ COIPOBOXKAATH
BBICTYIICHHE TPE3eHTANNeH ¢ y4ETOM 0COOCHHOCTEH ayINTOPHH CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmnyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB U TeM (un¢posbie)
KonrtposabHbie Ipakrnuyeckue
n/n TPOrpaMMBbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
Paspnen 1. ®u3uka 1 e€ posib B IO3HAHUM OKPY KAIOLIEr0 MHUpPa
bubaunorexa [JOK
11 o) - 2
WSHIA - Hayka O npupone https://m.edsoo.ru/7f416194
Bbubnnorexa [JOK
1.2 [} 2 1
HISHHACCICHE BETHIHHEL https://m.edsoo.ru/7f416194
bubaroreka [TOK
1. E i 2 1
3 CTCCTBCHHOHAYYHbIM METO ITO3HAHUA https//medsooru/7f416194
HWroro no paznmery 6
Pa3gen 2. IleppoHayaabHbIe CBEICHUS 0 CTPOCHHMH BelllecTBa
bubaroreka [TOK
2.1 C 1
TPOSHHE BeIicUTra https://m.edsoo.ru/7f416194
59 JIBmxeHue 1 B3aMMOJICHCTBHE YaCTHII 5 1 bubanoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSTHHS BEIIECTBA 2 Bubmmorexa [IOK
' p H https://m.edsoo.ru/7f416194
HUroro no paznery 5
Pa3znen 3. /IBukeHue u B3auMoeiicTBHE TeJl
3.1 MexaHH4YeCKOE IBIKECHUE 3 BuGmmorexa [IOK
' A https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
3.2 u 4 1
HEPIULL, Macea, TLIOTHOCTD https://m.edso00.ru/7f416194
bubanorexa [IOK
. .B 14 1 2
33 Cruna. Bujst can https://m.edsoo.ru/7f416194
Hroro mo pazneny 21
Pa3nen 4. [laBieHne TBEPABIX TeJ, sKUAKOCTEH M ra3oB
4.1 Jasnenue. Ilepenada naBneHus TBEPABIMU 3 bubanorexa [JOK
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TeJIaMHU, )KUAKOCTAMH U Ta3aMHu https://m.edsoo.ru/7f416194
Bbubaunorexa [JOK
4.2 5
Hlapaietue xuKoCTH https://m.edsoo.ru/7f416194
Bbubnnorexa [JOK
4. A
3 TvOChepHoe AapacHie 6 https://m.edso00.ru/7f416194
44 JleiicTBUE JKUAKOCTH U ra3za Ha MOTPyKEHHOE 7 1 3 bubanorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
HWroro no paznery 21
Pa3gen S. PaGora 1 MOIIHOCTh. DHeprus
bubaroreka [TOK
A P 1
> a60Ta 1 MOIHOCTS 3 https://m.edsoo.ru/7f416194
bubnnorexa [JOK
5.2 II 5 1
POCTRIC MEXATIEMBL https://m.edsoo.ru/7f416194
bubamoreka [TOK
5.3 M 4 1 1
CXAMIHACCKA SHEPTIL https://m.edsoo.ru/7f416194
Hroro mo paznemny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 12
8 KJIACC
KoauuyectBo yacoB DJIeKTPOHHbIE
Ne HaunMeHoBaHMe pa3esioB U TeM (un¢posbie)
KoHTpoabHbIe IIpakTHyeckue
n/n NMPOrpaMmbl Bcero oOpa3oBare/ibHbIE
padoTsbl padoTsbl
pecypchl
Paznen 1. TermioBble sABJIeHUS
11 CrpoeHre U CBOICTBA BEIIECTBA 7 Bubmmorexa IOK
' P H https://m.edsoo.ru/7f4181ce
bubaunorexa [TOK
1.2 T 21 1
SILIOBHLE HpOTiecekt ° https://m.edsoo.ru/7f4181ce
Hroro no pazmery 28
Pasnen 2. DiieKTpruyecKkre 1 MATHUTHBIE SIBJIEHHUS
2.1 OneKkTpuuecKue 3apsaabl. 3aps KeHHbIE Tela 7 1 bubanorexa [JOK
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W UX B3aUMOJIEICTBUE https://m.edsoo.ru/7f4181ce
Bbubanorexa [JOK
2.2 1T i i 20 1 7
OCTOSIHHBIN AJIEKTPUICCKHNA TOK https://m.eds0o.ru/7f4181ce
Bbubnnorexa [JOK
2. M 1 1.
3 ATHITHBIC ABIICHIA 6 5 https://m.edsoo.ru/7f4181ce
bubaunorexa [JOK
24 6] 4
FICKTPOMATHHTHAL HEY KA https://m.edsoo.ru/7f4181ce
HWroro no paznery 37
PezepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 14.5
9 KJIACC
KoauuecTBo yacoB DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3aesioB M TeM (uudposbie)
KounrpoabHbie IpakTnyeckue
n/n MPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoTsbl padoTsbl
pecypchl
Paznen 1. Mexannueckue siBJeHHSA
11 MexaHHYECKOE IBMKEHUE U CITOCOOBI €r0 10 1 bubnnorexa [IOK
' ONKCaHMA https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.2 B i 20 1 3
samMoAereTBIe Tel https://m.edsoo.ru/7f41a4a6
bubarorexa [TOK
1. 1
3 3aKois! coxpaneHs 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasnery 40
Paznen 2. MexaHn4yeckue KOJIe0aHUS U BOJTHBI
bubnnorexa [JOK
2.1 M 7 3
CXAMIICCKIE KonCOanHA https://m.edsoo.ru/7f41a4a6
bubaunorexa [TOK
2.2 M . 1
CXAHHECKHE BOTHL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pazgen 3. DjeKTPOMArHUTHOE T0J1€ H 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 ‘ DneKTpOMarHuTHOE MoJye u 6 2 bubanorexa [JOK
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DJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
HUroro no pasneny 6
Pa3znen 4. CBeToBbBIE SIBJIEHUS
4.1 3aKOHBI pacIPOCTPAHCHUS CBETA 6 2 Brbmmorexa LIOK
' bactipoctp https://m.edsoo.ru/7f41a4a6
Bbubnnorexa [JOK
4.2 J
HH3BL H ONTINCCKHE HPHOOPE! 6 3 https://m.edsoo.ru/7f41a4a6
bubanorexa [JOK
4.3 P & 3 2
B3TIOCHIE DETOTO CRETA B CTICKIP https://m.edsoo.ru/7f41a4a6
HUroro no paznery 15
Paznea 5. KBanToBbI€ IBJICHHUS
5.1 HcnyckaHue U IOTJIOIIEHHE CBETa aTOMOM 4 1 bubmmorexa LIOK
' Y B https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHre aTOMHOTO sapa 6 1 bubmmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bubaroreka [TOK
. A 7 1 1
53 fICPHELS peartnmt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3gen 6. IloBTopuTenbHO-00001aK0IMIE MOTYIb
6.1 [ToBTOpeHue n 0000IIEHNE COePKAHUS 9 5 bubarorexa [TOK
' Kypca ¢usuku 3a 7-9 Kmacc https://m.edsoo.ru/7f41a4a6
HWroro no pasmery 9
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 3 27
IIOYPOUHOE IINTAHUPOBAHUE
7 KIIACC
N KoauuyectBo yacoB Jara JyekTpoHHbIE IUPPOBBIE
) T
Tema ypoka Kontpoabnbie  IlpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bcero H3YyYCHUS
padoTsbl padoTsl pecypcesbl
1 ®usnka — Hayka 0 npupoje. SIBneHus 1
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TIPUPOBI

dusnyeckue SIBICHUS

du3nyecKre BEIUNIUHBI 1 UX NU3MEPECHNE

Ypok-uccnenoBanue "N3mepenue

4 TEMIEPaTyphl TP IOMOIIH KUAKOCTHOTO
TEPMOMETpA U TaTUYHKaA TEMIEpaTyphl”

5 Metonp! HaygHOTO TIO3HAHUS. OnIicaHue Bubnuoreka I[IOK
(bu3HUCCKUX SBICHUI C TOMOIIBIO MOIEeH https://m.edsoo.ru/ff09f72a
Ypoxk-uccnenosanne "[IpoBepka THIIOTE3H:

6 JABHOCTH MONIETA MIApHKa, MyIICHHOTO
TOPH30HTAIFHO, TeM OO0JIbIIIe, YeM OOoIIbIIe
BBICOTA IMycKa"

Crpoenue BemectBa. OMNbITHI,
7 P H Bubnuoreka IJOK
JIOKa3BIBAIOIIME JUCKPETHOE CTPOECHHE
p ™ https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 I bubaunoreka [JOK
BIDKEHHE YaCTHI[ BEIIECTBA
tBei https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoBanue «OMBITH IO
HAOIIOACHUIO TETIOBOTO PACIIPEHHS T'a30B)»

10 ArperaTHbIe COCTOSTHHS BEIleCcTBa
Oco0eHHOCTH arperaTHBIX COCTOSIHUM BOBI.

1 0606 P I A bubanoreka [JOK

obenue 1o pasneny «IlepBoHadaabHbIE
i pasiely «liep https://m.edso0.ru/ff0a0378
CBEJICHUS O CTPOCHHH BEIIIECTBA

12 Mexanuueckoe nBuxeHue. PaBHomepHoe u Bubnnoreka IJOK
HEPaBHOMEPHOE JBHKEHHE https://m.edsoo.ru/ff0a05c6

13 c E bubanoreka [JOK

KOpOCTh. EquHAIIBI CKOpOCTH
P JUHHLL P https://m.edso00.ru/ff0a079c
14 p Bbubnnoreka IJOK
aCydeT IIYTU U BPCMCHU IBUKXCHUSA
yr P A https://m.edsoo.ru/ff0a0ae4
15 " M Bbutnuorexa IIOK
Hepuus. Macca — Mepa HHEPTHOCTH TEJT
pH pa MHEp https://m.edso00.ru/ff0a0c10

16 IInotHOCTH BemecTBa. Pacuer Mmaccel Bbutnuorexa IIOK
00bEMa Tejla [0 €ro MIOTHOCTU https://m.edsoo.ru/ff0a0fee

17 JlabopatopHas paboTa «OmnpenerneHue
IDIOTHOCTH TBEPJIOTO TEJa

18 Pemenue 3agau nmo teme "IInoTHOCTH Bbutnuorexa IIOK
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BerecTna"

https://m.edsoo.ru/ff0al23c

Cuna xak XapaKTCpUCTHUKa B3aHMOHCﬁCTBHH

19
tes. Cuna ynpyroctu. 3akoH I'yka
JlabopatopHas pabota «3y4ueHne
20 3aBHCHMOCTH PacTsDKEHHUS (JieopMarnm)
NPY>KHHBI OT MIPUIOKEHHON CHIIBI»
21 [[SIBnenue Tarorenus. Cuiia TSHKECTH
CBsI3b MEXly CHJION TSAXKECTH M Maccol Tena.
22 Bec Tena P?Ilneﬂne 3aza4 o teme "Cuna bubmiorexa LIOK
N A https://m.edsoo.ru/ff0al778
TSDKECTH
23 Cuna TSDKECTH Ha IpYruX IUIaHeTax. Bubmmorexa [IOK
Du3nYecKue XapaKTePUCTUKH [UIAaHET https://m.edsoo.ru/ff0a1502
24 " I Bubnuorexa [IOK
3MepeHue cui. JJuaamome
p P https://m.edsoo.ru/ff0al8cc
o5 B H Bubmmorexa [IOK
ec tena. HeBecomocTs
https://m.edso0.ru/ff0al778
26 CrnoxeHue IByX CHJI, HallpaBJICHHBIX MO Bubmmorexa [IOK
oJiHO# npsiMoii. PaBHOE#CTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pewenue 3anau no teme
"PaBHOpeicTBYIOMAs crt"
28 Cuna tpeHus u e€ Buapl. TpeHue B npupoze Bubmmorexa [IOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatophas padota «/3yuenne
29 3aBUCUMOCTHU CHJIbI TPEHUS CKOJIbKEHUSI OT Bubmmorexa [IOK
CHJIBI JIABIICHUS M XapakKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOIINXCS TOBEPXHOCTEI
30 Pemenue 3aga4 Ha onpeesieHne
PaBHOJIEUCTBYIONIECH CUIIBI
Pemenue 3amau o temam: «Bec Tenay,
31 T'padp A 5 C Bbutnuorexa IIOK
«I'paduueckoe m3o6paxenue cumy, «CHIIB,
p N P https://m.edsoo.ru/ff0alde0
«PaBHOZEHCTBYIOIIAS CHIT
Konrponbhas pabora 1o temam:
32 «MexaHn4ecKkoe JIBIKeHHe», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I"papuueckoe
n3o0paxxeHue cuin», «CHITbI»
33 Haenenue. CriocoObl yMEHBIICHUS U Bubimorexa ITOK
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YBEIMYCHUS TABJICHUSA

https://m.edsoo.ru/ff0a20a6

34 JaBnenue raza. 3aBUCUMOCTb JABJICHHUS ra3a Bubmmoreka [IOK
OT 00bEMa, TeMIIepPaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHUs TBEPABIMH TCIAMH, Bbubnuorexa I[IOK
JKAIKOCTAMM M razamu. 3akoH llackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUIKOCTH U ra3e, BBI3BaHHOE Bubnuorexa [JOK
EWCTBUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau no teme «/laBieHue B Bubmmoreka [IOK
KUAKOCTH ¥ rase. 3akoH [Tackamsi» https://m.edsoo.ru/ff0a2826
38 Coob1marommuecs cocyabl bubamorexa [IOK
https://m.edsoo.ru/ff0a2970
39 TunpaBmiaeckuii mpecc Bubamorexa LIOK
https://m.edso0.ru/ff0a3136
40 Manometpsl. [TopuiHeBOH KUAKOCTHBIN
Hacoc
Atmocdepa 3eMid U IPUYNHEI €€ Bubmmorexa [IOK
41
CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubaunoreka [JOK
42 Bec Bo3nyxa. ATMochepHOE TaBIIeHIE https://m.edsoo.ru/ff0azbsa
43 W3mepenne armocheproro maBieHus. OTbIT Bubmmorexa [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
m 3aBUCHUMOCTH aTMOC(HEPHOTO JaBICHUS OT bubnuoreka [JOK
BBICOTHI HaJl yPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepona. ATMocdepHOe TaBICHUE Bubmmorexa [IOK
45
Ha Pa3UYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau mo Teme " ATMocgepHoe
naBieHue"
47 JleiicTBHE )KUIKOCTH U ra3a Ha MOTPy>KEHHOE bubnuoreka [JOK
B HUX TEJI0. ApXUMEIOBa CUIla https://m.edsoo.ru/ff0a3276
JlabopatopHas padoTa «OnpexneneHue
48 BLITanKI/IBEIOIIICPﬁ CHUIBI )Iei'll;)csay}omeﬁ Ha Bubarorexa IOK
’ https://m.edsoo.ru/ff0a33fc
TEJI0, OTPY>KEHHOE B JKUAKOCTH)
JlabopaTopHast paboTa 1o Teme
49 «HccaenoBanue 3aBUCUMOCTH Beca Tela B Bbubnaunoreka [JOK

BOJIE OT 00BEMA IOTPY)KEHHOH B )KUJIKOCTh
4acTH TeJa»

https://m.edsoo.ru/ff0a3514
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Bbutnuorexa IIOK

50 Trapastue rex https://m.edsoo.ru/ff0a3a96
Jlabopatopnas padota "KoHcTpynpoBanue
51 apeoMeTpa UM KOHCTPYHUPOBAHUE JOJIKU U 1
onpejenenue e€ rpy3ono I bEMHOCTH"
Pemenune 3amau no temam: «IlnaBanue cynnos.
52 Bo3z[yxonnaiaﬁne» «JlaBneHue TBep[[LI}),()I brbmorexa LIOK
. https://m.edsoo.ru/ff0a3654
TeJ, )KUJIKOCTECH U ra30B»
53 KonTtponsHas pabora o teme «/lapneHne
TBEPIBIX TEJ, )KUIKOCTEH U Ta30B»
54 Mexannueckas padoTa Bubmaorexa 10K
https://m.edsoo.ru/ff0a3f82
55 MoiHocts. EQMHUIIBI MOIIHOCTH bubmorexa [IOK
https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacuér MouHocTy, 1
pa3BUBaeMOM NpU NOIBEME IO JIECTHULIE"
57 IIpocteie Mmexanu3Mmel. Peruar. PaBHOBecHe
CHWJI Ha pblyare
PrIuaru B TeXHHKE, OBITY H IPHPOJIE.
58 JlabopatopHas paboTa «};/ICCJ'Ipe,Z[I())BiHI/Ie 0.5 bubamorexa LIOK
N https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHS pbIUara
59 Pemrenue 3ama4d mo reMe «Y CIOBUSA Bbubnnoreka IJOK
PaBHOBECHS pblUara» https://m.edsoo.ru/ff0a48a6
KoadduiueHT mosie3Horo aAeicTBust
60 Mexanusma. JlaboparopHas padbota 0.5
«M3mepenne KIIJ] HaKI0HHOH MIIOCKOCTH
61 Pemenne 3ama4 o reme "PaboTa, MOIIHOCTB, Bubnnoreka IJOK
KI11" https://m.edsoo.ru/ff0a4c48
62 Mexanuueckas sHeprusi. Kunetnueckas u Bubmmorexa IIOK
MMOTCHIMATIbHAS YHEPT U https://m.edsoo.ru/ff0a4252
63 3aKoH COXpaHEeHHsI MEXaHUUECKON SHEPTUU Bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-5KCIIEPUMEHT I10 TEME
64 "DKCepUMEHTAIIbHOE ONPEACICHHUE 1

H3MEHEHHS KMHETHIECKON U HOTCHIII/IEU'ILHOI‘/'I
OHEPIruu Mpu CKaTbIBaHUU TEJIa 110
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HAKJIOHHOH mIockocTh"
65 KonTtponbHas pabora o reme «Padota u 1 1
MOIIHOCTb. DHEPrHs)
66 PeseprHbIit ypok. Pabota ¢ TekcTamu 1o Teme 1 Bubmmorexa IIOK
"MexaHn4ecKOoe IBIKEHHE" https://m.edsoo.ru/ff0adee6
| Do o[
rasop” https://m.edsoo.ru/ff0a4ffe
68 PezepBHbIit ypok. Pabora ¢ TekcTamu 1o Teme 1
"Pabora. MomsocTs. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 3 12
8 KJIACC
N KoauuecTBo yacoB Jara JyeKTpoHHbIE HU(POBBIE
w/n Tema ypoka Beero KonrpoabHubie IpakTnyeckue T — oOpa3oBaTejibHbIE
padoTsI padoTsbI pecypcbl
L | eemormmonsor eopma n e omene ) BiGnorera LIOK
HOATBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB U MOJICKYIT 1
3 Mopaenu TBEpAOrO, )KUIKOTO U 1 Bubnmoreka [JOK
ra3000pa3HoOro COCTOSHUMN BEIIECTBa https://m.edsoo.ru/ff0a540e
OOBsicCHEHHE CBOMCTB TBEPOTO0, KUAKOTO U
4 ra3oo0pa3Horo cocho;IHI/Iﬁ BEI[ECTBA HA 1
OCHOBE TOJIO)KEHUH MOJIEKYJISIPHO-
KUHETUYECKOU Teopuu
5 Kpucrammuueckue 1 aMOpQHBIC Tea 1 Brbmorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CMauMBaHUE U KaMWLISIPHOCTb. 1 Bubnmorexa [IOK
[ToBepxHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclIMpeHUe U CxKaTHE 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TEMIIEpaTyphbl CO 1
CKOPOCTBIO TEIIOBOTO JIBUXKEHUS YaCTHUI]
9 Baytpennss sneprus. CriocoObl U3MEHEHUS 1 bubnmoreka [JOK
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BHYTpPEHHEHN 3HEPTUH

https://m.edsoo.ru/ff0a5c60

Bbubaunoreka [JOK

10 Bzt Tennonepesain https://m.eds00.ru/ff0a6412
Ypok-koHpepenmust "IIpakTuaeckoe
11 I/ICpHOHBSOf;HIiIe :ennomljlx CBOMCTB BEIIECTB Brbmmorexa LIOK
https://m.edsoo.ru/ff0a65c0
Y MaTEPHAJIOB B IIEJISIX JHEpProcoepekeHus"
12 KonnyecTBo TemnoThl. Y neibHast Bbubnuorexa I[IOK
TETIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TeioBoro bananca. TemnooOMeH Bubmmoreka [IOK
U TEIUIOBOE PaBHOBECHUE https://m.edsoo.ru/ff0a7088
JlaGoparopnas padota "HccnenoBanue
14 HBJ'ICIfI/IS[ TEHHO(I))6MeHa npu CMi;.HPIBaHPIPI Bubmmorexa LIOK
. N " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U ropsTaeii BOIBI
Pacuer konmuecTBa TEIIOTHI, HEOOXOIMMOTO
15 U HAarpeBaHUS TeJla U BBIIACIAEMOT0 UM TIPH
OXJIKICHUH
16 JlabopaTopHnas pabota "Onpenenenue Bubnuorexa [IOK
yIENbHOM TEMI0EMKOCTH BelecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y AeJbHAs TEIIOTa Bubnmorexa [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
IlnaBneHue u oTBEpAEBaHUE
18 KPUCTaJUTHIECKUX I;:n. VenbHas TemioTa bubamorera LIOK
https://m.edsoo.ru/ff0a71d2
TJIaBJICHHUS
19 JlabopaTopHnas pabota "Onpenenenue Bubnmorexa ITOK
VENBHOM TEIIOTHI MJIaBJIeHUs jbaa" https://m.edsoo.ru/ff0a72fe
20 [MapooOpazoBaHHe 1 KOHICHCAIINS. Bubnmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y penbHas Temiora
21 mapooOpa3oBaHMs U KOHACHCAIUH. Bubmmorexa IIOK
3aBHCHMOCTH TEMIIEPATyphl KUIIEHHS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EPHOTO JTaBICHHS
BnaxHocTs Bo3ayxa. Jlaboparopnas pabota
22 "OnpeaencHue iZHochemiloﬁ I;namI:IOCTH bubmorexa [IOK
K https://m.edsoo.ru/ff0a7628
BO3yXa
23 Perenue 3amayd Ha onpeieICHUE BIaXXHOCTH

BO3JlyXa
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[TpuHIMITBI pabOTHI TETIIOBBIX IBUTATENCH.

24 [TapoBas Typ6uHa. [IBuraTess BHyTpEHHETO
Cropasus
25 KIIJI TeruioBoro nBuratens. TemnoBsie Bubmmoreka [IOK
JBUTATEIN U 3aIUTa OKPYKAIOIICH cpe/Ibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MpeBpallleHus SHEPTUn
B TEIIOBBIX Mpoleccax
IToaroroBka K KOHTPONBHOH paboTe 1Mo TeMe
27 "TCZLHHOBBIC ﬂBJIeHI/IilID. I/ISMCH;)HI/IG arperaTHbIX Bubamorexa LIOK
N " https://m.edsoo.ru/ff0a83f2
COCTOSTHHH BEIIECTBA
KonrponbHas padora no teme "Termnossle
28 HBJ’IeIfI/IH. H3M§HGHI/IC arperaTHbIX COCTOSTHUIN brbmorexa LIOK
\ https://m.edsoo.ru/ff0a86ae
BEIIlECTBA
29 DnexTpu3anys Tenl. J[Ba poia 3MeKTPUIeCKUX
3apsioB
30 VYpok-uccienoBanue "OneKTpu3anus T
MHIYKIHUEW U IpU CONPUKOCHOBEHUH"
31 B3aumMopeiicTBue 3apsKeHHBIX Tell. 3aKOH Bubnuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuueckoe nojue. HanpspkeHHOCTD
32 3neKIT];p1/IquI<0r0 TOJISL. HpI/II)HLII/IH bubmorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UIINH IEKTPUIECKUX TOJICH
33 Hocwurenn sneKkTpudeckux 3apsiioB.
DneMeHTapHbIi 3apsan. CTpoeHue aToma
34 IIpOBOIHUKY U AMINEKTPUKH. 3aKOH bubnuorexa [JOK
COXpaHEHHs IJIEKTPHIECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewenne 3anay Ha npuMeHEHHE CBOMCTB Bbubnnoreka IJOK
JNEKTPUUECKHX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DNIEKTPUYECKUI TOK, YCIOBHS €ro
36 CYIIICZI])"BOBaHI/ISI. I/ICTSII{HHKH ANEKTPUUYECKOTrO bubamorexa LIOK
https://m.edsoo.ru/ff0a95a4
TOKa
37 JleiicTBUSA 2IEKTPUIECKOTO TOKA bubamorexa LIOK
https://m.edso0.ru/ff0a96b2
Vpok-uccaenoBanue "JleiictBue
38 JIEKTPUYECKOTO MOJIS Ha IPOBOIHUKH U

JURIEKTpUKN"
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9J'IeKTpI/I‘-IeCKI/If/'I TOK B MCTaJljIaX, JXKUIKOCTAX

Bbutnuorexa IIOK

39 H rasax https://m.edso0.ru/ff0a9838
40 DJeKkTprYecKas Lenb U e€ COCTaBHbIC YacTH
41 Cuna toka. JIaboparopnast pabora 05 Bbubnmnorexa [IOK
"M3MepeHne i peryIupoBaHNe CUITBI TOKa" ' https://m.edsoo.ru/ff0a8bd6
DJekTprieckoe HanpsbkeHne. BonbTmerp.
42 Ha60:)I:1T0pHaﬂ pa601;a "Usmepenne u ’ 0.5 Bubamorexa LIOK
| https://m.edsoo.ru/ff0a%e14
PETYIHPOBAHUE HATIPSKCHUS
ComnpoTuBIeHUE IPOBOJHUKA. Y IeTbHOE Bubmmoreka [IOK
43
CONPOTHBIICHHE BEILECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopnas paboTa "3aBUCHMOCTb
3JEKTPUYECKOTO CONPOTUBIIEHUS TPOBOAHHUKA Bubmmorexa [IOK
44 1
OT €ro JJIMHBI, IUIONIAIHU MOMEPEYHOrO https://m.edsoo.ru/ff0aa738
cedeHus U Marepuana”
45 3aBUCUMOCTb CHJIBI TOKA OT HaIlPsDKEHHUS. Bubmmorexa [IOK
3akon OMa I yyacTka Lenu https://m.edsoo.ru/ff0aa44a
JlabopaTopnas pabota "HccnenoBanue
46 3aBUCHUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 1 Bubnuorexa IIOK
PE3KUCTOP, OT COMPOTURIIEHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HamnpspKEeHUs Ha pe3uctope”
47 ITocnenoBarenpHOE U MApAIIETBLHOE
COEIMHEHUS ITPOBOJHUKOB
JlabopaTopHnas pabota "IIpoBepka mpasrmiia
CJIOKEHUS HANIPSKEHUM TpH Bubmmorexa [IOK
48 1
MOCJIE/I0OBATEILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucroposn"
JlabopaTopHnas pabota "IIpoBepka npasmia
49 TUTS CEIJILI I;om Ir)[pI/I r[apanienLEOM ’ 1 bubmorexa LIOK
., https://m.edsoo.ru/ff0aadle
COEAMHEHUH PE3UCTOPOB
50 Pemenne 3amad Ha npuMeHeHHe 3akoHa Oma Bubmmorexa IIOK
JUTSL Pa3IMYHOTO COCIMHEHHUSI IPOBOHAKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIIHOCTB ANIEKTPUYECKOTO TOKA. Bubnmorexa IIOK
3akoH Jxoynsa-JIenna https://m.edsoo.ru/ff0ab124
59 JlaGoparopnas pabota "Omnpenenenne 1 bubnmoreka [JOK
paboTBl ¥ MOIIHOCTH 3JIEKTPHYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
53 DJeKTpU4ecKue Leny U IToTpeOuTenn Bubnmorexa IIOK
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ANEeKTpHYECKOi 3Heprun B ObITY. KopoTkoe
3aMbIKaHHE

[ToaroroBka K KOHTPOJIBEHOH paboTe 1Mo Teme
"DnexTpuuecKue 3apsaabl. 3apsyKeHHbIE TeIa

https://m.edsoo.ru/ff0ab660

Bbubaunorexa [JOK

54 . .
U UX B3auMoieicTBus. I10CTOSIHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKHUHA TOK"
KonrpomnbHas padora 1o teme
55 "DnexTpuuecKue 3apsaabl. 3apsyKeHHbIE Teaa Bubnuorexa [JOK
U UX B3auMoieicTBus. I10CTOSIHHBIN https://m.edsoo.ru/ffO0abea8
INEeKTpUYECKHH TOK"
56 ITocTostHHBIE MATHUTEI, X B3aUMOIECHCTBHE
Ypok-uccienoBanue "Nzyuenue nonaei Bubnmorexa [IOK
57 R 1
MOCTOSTHHBIX MATHUTOB https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe nojie. MarHuTHOE 1moJjie 3eMIId U bubaunoreka [JOK
€ro 3HaYCHHE IS KU3HH Ha 3emIie https://m.edsoo.ru/ff0acOba
OmneIT OpcTega. MarHuTHoOE 1101
59 P M Bubnuoreka [JOK
ANEKTPHUYECKOT0 TOKa MarHuTHOE TOJIe
P https://m.edsoo.ru/ff0ac1d2
KaTyIIKA C TOKOM
[IpuMeHEeHHE 3JICKTPOMArHUTOB B TEXHHUKE.
60 .Hp6 6Tp " . 05 Bubmmorexa [IOK
aboparopHas padota "M3y4yenue aericTBUs .
patopria p Y \ https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISI Ha IPOBOTHUK C TOKOM
DJIeKTpOIBUraTeNb NOCTOSIHHOTO TOKA.
Hcnonb30BaHue 3IeKTpoABUraTENIEH B
61 . P Bubmmorexa [IOK
TEXHUYECKHUX YCTPOUCTBAX M HA TPAHCIIOPTE.
yerp " P P https://m.edsoo.ru/ff0ac86¢c
JlabopaTopnas pabota "KoHcTpynpoBanue u
U3yYeHHE PabOThI JIEKTPOABUTATEIS"
62 OmnsiTel @apajes. 3aKoH 3JIEKTPOMAarHUTHON
nHaykuuu. Ipasuiio Jlenna
DnekTtporeHepaTop. CrocoObl MOTyICHUS
63 ANEKTPUUYCCKON IHEPTUH. DICKTPOCTAHIINN
Ha BO30OHOBJIIEMBIX HCTOYHHKAX SHEPTHH
64 [ToxroToBka Kk KOHTPOJIBHOH paboTe mo TeMe
"DIeKTpUYeCcKre U MarHUTHBIE SIBIICHUS"
KonrpomnbHas padora 1o teme Bubnmorexa IIOK
65 n n
DJIEKTPUYECKHE ¥ MATHUTHBIE SBJICHUSI https://m.edsoo.ru/ff0ach14
66 Pe3zepBHbIil ypok. PaboTa ¢ Tekcramu 1o Teme Bubnmorexa IIOK
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"Tennossle sBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHblit ypok. Pabora ¢ Tekcramu 1o reme

Bbubaunoreka [JOK

o7 "TToCTOSHHBI DNEKTPUYECKHUiT TOK" . https://m.edsoo.ru/ff0acdc6
68 PeseprHrIii ypok. Pabora ¢ Tekcramu o Teme 1
"MarHuTHbIC SBICHAA"
OBUIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME 68 2 14.5
9 KJIACC
N KonuuyectBo yacos Jlara DJyeKTpoHHbIe HUGpPOBbIE
w/n Tema ypoka Beero KouTpoabHbie IIpakTHyeckue e p— o0pa3oBaTe/IbHbIE
padoTsl pa6oTsbI pecypcsl
1 Mexannueckoe ABIKCHHE. MaTepuansHas 1
TOYKa
5 Cucrema otrcuera. OTHOCUTEIBLHOCTh 1 bubaroreka [TOK
MEXaHUYECKOTO JIBUIKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IIpsIMOIMHEHHOE TBUKCHUE 1 Bubnmorexa OK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMeEpHOE MpsAMOIHHEIHOE TBIKCHUE. 1
CpenHsisi © MTHOBEHHAs! CKOPOCTh
5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 Bubnuorekxa [IOK
JIBIDKCHHUE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSAMOTUHEHHOTO
6 PaBHOYCKOPEHHOTO ABMKeHH. [ paduk 1
CKOPOCTH
7| yosopenn ers mpw prsoyesopennen ) 1 bimorexa LOK
JBUKEHHUU 10 HAKIOHHOM IJIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 Cso6oanoe nagenue tei. Onbrtel Ianuies 1
o | Tepuonwaacrors oGpaenmns Tumeeaa ) BuGmorexa LIOK
JTHOBAS CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMHTEIIFHOE YCKOpEHHE 1
11 ITepssiii 3akoH Herotona. Bextop cuibl 1 E;S:I;(;:eeliiorﬁ/ 103612
12 Bropoii 3akon Helorona. PaBHonelicTByromas 1 bubanorexa [JOK



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
https://m.edsoo.ru/ff0ae612

cuia https://m.edsoo.ru/ff0ae72a

13 Tpernii 3akoH Hetorona. CyTieprio3umus Cr Egsg:lfl(:r:z;zé_})(.)rﬁ/ £102982

14 Pemenne 3a1a4 Ha IPUMEHEHNE 3aKOHOB Bbubnnorexa [JOK
Herotona https://m.edsoo.ru/ff0aeb6c

bubanorexa [JOK

1 Cia ynpyroctit. 3akoit I'yka https://m.edscI)lo.ru/fanecaZ

16 Pemenue 3anau no teme «Cuiia ynpyroctu»

17 JlabopatopHas pabota «OrmpeneneHne Bubmmorexa [IOK
KECTKOCTH TIPYKUHBD https://m.edsoo.ru/ff0aee28

18 Cuna perms bubnnorexa [JOK

https://m.edsoo.ru/ff0af738

19 Pemenue 3anad no reme «Cuia TpeHUs» Bubmmorexa LIOK

https://m.edsoo.ru/ff0afa26

20 JlabopatopHas pabota "OmnpenerncHue bubmuoreka [IOK
ko3 duireHTa TpeHUst CKOMbKeHUs" https://m.edsoo.ru/ff0af8be

21 Pemenue 3aaau o teme "3akonsl HeroToHA. bubnnorexa [JOK
Cuna ynpyroctu. Cuna Tperus" https://m.edsoo.ru/ff0afb8e

29 Cuna TSDKECTU M 3aKOH BCEMUPHOTO Bubmmorexa [IOK
TATOTEHHS. Y CKOPEHUE CBOOOIHOTO MaICHUsI https://m.edsoo.ru/ff0af044
Ypok-koudepenius "JIBIKeHHE TE BOKPYT

23 rpaBuTannoHHOrO eHTpa (ConHeuHast
cucrema). 'anmaktukn"

24 Pemrenne 3amau o teme "Cua TSHKECTH U bubaroreka [TOK
3aKOH BCEMHPHOTO TATOTCHHUS" https://m.edsoo.ru/ff0af5f8

25 IlepBas kocmuueckas ckopoctb. HeBecomocTh Bubmorexa [IOK
U TIeperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHanbHON TOUKH.

26 AbcomoTtHo TBEPOE Teno. PaBHOBecue Bu6mmorexa IIOK
TBEPIIOTO TeJa C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHHs

27 MowmeHnT cunsl. LleHTp TspxecTu

28 Pemenne 3agau mo reme "MOMEHT CHIIBI. bubanorexa [TOK
Hentp TsoKecTH" https://m.edsoo.ru/ff0b02b4

29 [ToaroToBka K KOHTPOIBHOH paboTe Mo TeMe Bubmmorexa [IOK

"Mexannueckoe ABIKEeHNE. B3anmoneiicreue

https://m.edsoo.ru/ff0b0408
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TCII

KonrposnbHast pabora 1o teme

30 "MexaHuueckoe JBIKeHue. B3aumoneiicTere bubamorexa LIOK
y https://m.edsoo.ru/ffOb06ec
Ten
Wmnynsc tena. UMimynse cuibl. 3aK0H
31 COXpZHeHI/IH I/IMl'[yJ'H)Za. Yupyroe u Heynpyroe Bubmrorexa LIOK
. https://m.edsoo.ru/ffOb07fa
B3aUMoO/IeiicTBUE
32 Pemenne 3anad mo Teme "3aKOH COXpaHEHHS Bbubnnorexa [JOK
umIysbca” https://m.edsoo.ru/ff0b096c
33 VYpox-koHpepeHnus "PeakTuBHOE NBHIKEHUE
B IIPUPOJE U TeXHUKE"
bubaroreka [TOK
34 MexaHunueckast paboTa 1 MOLIHOCTb https://m.edso0.ru/f0b0a84
35 PaboTa cuitbl TSDKECTH, CHITBI YIPYTOCTH H Bbubnuorexa [IOK
CHUIBI TPEHHUSI https://m.edsoo.ru/ff0b0db8
JlabopatopHas padoTa «OmnpeneneHue paboTh
36 CHJIBI TPEHUSI IPU PAaBHOMEPHOM JIBUYKEHHU
Tela Mo TOPU30HTAIBHON TOBEPXHOCTH»
37 Cas13b 3Hepruu 1 padotsl. [loreHnnansHas
SHEPTHs
38 Kunernueckas sneprus. Teopema o Bubnuorekxa [IOK
KUHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKk0OH COXpaHEHHMsI SHEPTUU B MEXaHUKE
JlabopatopHas paboTa «/3y4eHne 3aK0Ha Bubmmoreka [IOK
40
COXpaHEHHS FHEPTHN https://m.edsoo.ru/ffOb12fe
a1 KonebarenpHoe ABHKEHNE U €TO bubnnorexa [JOK
XapaKTePUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojaeOaHus. BEIHYKICHHBIC bubaroreka [TOK
kosiebanus1. PesonaHc https://m.edsoo.ru/ff0b20f0
43 MaremaTHueCKUi U IPYKUHHBIN MAsiTHUKU
Ypok-uccnenoBanue «3aBUCHMOCTb IEPHOIA
44 K(f)ﬂeGaHI/Iﬁ ())IT KECTKOCTH IPYKUHBI U nl/)[acfm bubmmorexa LIOK
https://m.edsoo.ru/ff0b197a
Tpy3a»
45 [IpeBpareHue 3HEPruy MpU MEXAHUUECKUX
KOJIeOaHUAX
46 Jlaboparopuas pabota «OnpenencHue bubanoreka [TOK



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

Y4acTOTHI ¥ IEpHOJIa KOIeOaHNH Py KUHHOTO
MasITHAKA)

JlabopatopHas pabota «IIpoBepka

https://m.edsoo.ru/ffOblaec

Bbubnnorexa [JOK

47 HE3aBUCHMOCTH TIEpHOa KOoJeOaHuii rpysa,
https://m.edsoo.ru/ff0b197a
MOJIBEIICHHOTO K HATH, OT MAacChl rpy3a»
Mexanunueckue BosiHbl. CBOMCTBa
Bubmmorexa [IOK
48 MeXaHUUeCKuX BOJH. [IpomonbHbIe 1 A
https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIC BOJIHBI
49 Ypok-koHpepenmus "MexaHHIECKIE BOJIHBI B
TBEpIOM Tene. CelicMIUecKne BOIHBL"
50 3Byk. PacnpocTpaneHue u oTpakeHUE 3BYKa
51 Ypoxk-uccnenosanue "HabnroneHue
3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTUYECKUI pe30HaHC
53 Ypoxk-koHpepeHuus "YIbTpa3ByK U Bbubnuorexa [IOK
UH(Pa3BYK B IPHPOJIC U TeXHUKE" https://m.edsoo.ru/ff0b23ca
[MoxroToBka kK KOHTPOJIBHOI paboTe Mo TeMe BuG LIOK
nbanoTexa
54 "3aKoHBI cOXpaHEeHUs1. MeXxaHnueckue
6 P " https://m.edsoo.ru/ff0b25f0
KOJIeOaHUS ¥ BOJTHBI
KouTtponbHas pabora 1o Teme "3aKoHbI
55 coxpaHeHHs. MexaHnJIecKne KoJeOaHus u
BOJIHBI"
56 DNEeKTPOMarHUTHOE TOJIE. bubanorexa [JOK
DJIeKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3NIEKTPOMArHUTHBIX BOJH
Ypox-konpepenuus "Hlkana
Bubmorexa [IOK
58 JJIEKTPOMAarHUTHBIX BOJIH. Vcnonb3oBanue https://m.e dS(I)_}) Fu/ffOb2fe6
DJIEKTPOMATHUTHBIX BOJIH JJIs COTOBOM CBsA3H" — ]
Ypok-uccnenosanue "HM3yueHue cBOUCTB
Bbubmorexa [IOK
59 INIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO A
6 (oa" https://m.edsoo.ru/ff0b2c6c
MOOHJIBHOTO TenehoHa
60 Pemenue 3a1au Ha onpeieNICHHE YaCTOTHI U
JUTAHBI 3JICKTPOMAarHUTHOW BOJTHBI
61 DNeKTpOMAarHUTHAs MPUPOJIa CBETA. bubanoreka [TOK

CkopocTb cBeTa. BomHoBBIE CBOMCTBA CBeTa

https://m.edsoo.ru/ff0b31d0
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Hcrounuku ceta. [Ipsmonuneitnoe

Bbubanorexa [JOK

62 pacnpocTpaHeHne cBera. 3arMenus CosTHma u https://m.edso0.ru/ff0b3658
Jlynbl
3akoH oTpakeHHs cBeTa. 3epkaia. PerieHue
63 3amau H:II)IpI/IMeHeHI/Ie 3a1<o§a OTpaKEHHUS Bubmorexa LIOK
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomienue cBeta. 3aKOH MPEIOMIICHHS bubmuoreka [TOK
cBeTa https://m.edsoo.ru/ff0b3aea
[MonHOE BHYTpEHHEE OTpaKEHHE CBETA.
65 I/IcnonbaoszHl:/Ie HonHorpo BHYTPEHHETO BrGmorexa LIOK
https://m.edsoo.ru/ff0b3c5¢c
OTpa)XCHHsI B ONTUYECKUX CBETOBOIAX
JlabopatopHas padota "HccnenoBanuve
66 3aBUCHMOCTH yTJIa MPEJIOMIICHHUS CBETOBOTO
Jyda OT yIJia MajeHus Ha TpaHuiie "BO3ayX-
crekio""
Ypoxk-koupepenius "Hcnonb3oBaHue
67 MOJTHOT'O BHYTPEHHETO OTPasKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
68 JIna3el. OnTHdecKas Cuiia JIMH3BI Brbamorexa LIOK
https://m.edsoo.ru/ff0b3f2c
. bubarorexa [TOK
69 ITocTpoeHue n300paKeHH B JIMH3AX https://m.edsoo.ru/ffobd44a
JlaGopatopHas pabora "Onpexnenexue
70 (bOKyEHOFg paC(I;)TO}IHI/ISI u orr)lTllldquKoﬁ CHIIBI bubamorexa LIOK
- https://m.edsoo.ru/ff0b4206
cobuparoreit JTuH3b1"
71 Ypok-koHpepenus "OnTudecKue JTHH30BbIC Bubmorexa [IOK
nprbopsI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuveckast cucrema. 3peHue Brbamorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudpepenmus "ledextsr 3perns. Kak
COXpaHHTH 3peHne"”
Pasnoxxenue 6enoro ceera B crieKTp. OTBITH
74 Herorona. Croxxenue CHCKTpaJ'H:HI:II)X LBETOB. bubmmorexa LIOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceeta
75 Jlaboparopras padota "OmNBITH IO bubanoreka [TOK

Pa3JI0KEHUIO OeJoro cBeTa B CIICKTp U

https://m.edsoo.ru/ff0cOe2a
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BOCIPHSITHUIO IIBETA PEAMETOB IIPU HX
HaOJIIOICHNH Yepe3 I[BETOBBIC (GUIBTPHI"

VYpok-nipaktukyM "BonHOBbBIE CBOICTBA

76 CBeTa: TUcnepcHs, MHTeppepeHus 1
mudpakius”

77 OmneiTel Pesepdopna u mranerapHast MoJemb bubanorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8

78 Ioctynater bopa. Mozgens aroma bopa

79 HcnyckaHue U NOTTIOIEHHE CBETa aTOMOM. bubanorexa [JOK
Ksaurtsl. JIuneityatsie CieKTpbI https://m.edsoo.ru/ff0c144c

80 Ypok-npaktikyM "HabmoneHne criekTpoB Bubmmorexa [IOK
ucmyckanus" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTE U €€ BHIBI bubmorexa LHOK

https://m.edso00.ru/ff0c1672

82 Crpoenue aToMHOTO siipa. HyknonHas Bubmmorexa [IOK
MOJIEIb https://m.edsoo.ru/ff0c18ac

83 PannoakTuBHbIe npeBpamienus. M30Tonst };;IS:I;I/?TT]eeI;aSCI)_E)OrI:/ fr0clald

84 Pemenue 3ampau mo reme: "PaguoakTUBHBIC bubnnorexa [JOK
npeBparieHus’" https://m.edsoo.ru/ffOclbda

85 [lepuox nomypacnana

86 Ypok-koudepenius "PagroakTHBHbIC bubanorexa [JOK
U3ITyYEHHs B IPUPOJIE, MEAUIIMHE, TeXHUKe" https://m.edsoo.ru/ff0c2126

87 SnepHble peakuu. 3aKOHBI COXpaHEHHUS Bubmmoreka [IOK
3apsIIOBOTO M MAacCOBOTO YHCEN https://m.edsoo.ru/ffO0c1c58

88 DHeprus CBs3U aTOMHBIX siiep. CBs3b MacChl Bubmorexa [IOK
U SHEPIrUu https://m.edsoo.ru/ffOcld7a

89 Pewienue 3amau o teme "SnepHsie peakuuu"

90 Peaxuuu cunTe3a U AeneHUS sIEP. bubanorexa [IOK
Ucrtounnku 2Heprun ConHIIA U 3BE3N https://m.edsoo.ru/ff0c1e88
Ypoxk-koHbepeHius "SAnepHas sHepreTHKA.

91 JleficTBUs paguoaKTUBHBIX U3JIy4CHUN Ha
JKUBBIE OPraHU3MBbI"

o | e oo e

SHCKTpOMaFHI/ITHBIe BoHEI. KBaHTOBEIE

https://m.edsoo.ru/ff0c223e
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sBaeHus"”

KonTtponbHas pabora mo Teme
"DNeKTpoMarHuTHOE MOJIE.

93 1
DNeKTpOMAarHuTHBIC BOTHBL. KBaHTOBEIC
sIBIICHUS"
94 [ToBTopenue, o6odIeHue. JlabopaTtopHsie 1 1 bubanorexa [JOK
pabots! o kypcy "B3aumogpeiictue ten" https://m.edsoo.ru/ff0c245a
o HaoCBTeopeHI/Ie, ofofcmezme. Pe::e:ne . . BuGmiorexa LIOK
YCTHBIX M KAYCCTBEHHBIX 9 110 TEM
E | A https://m.edsoo.ru/ff0c2572
TeruioBble IPOLIECCHI
1T 000 .P
L : biorera LIOK
YETHBIX ¥ KAYECTBEHHBIX 4 110 TEM
p N A https://m.edsoo.ru/ff0c2a22
"KII/] TeruioBeIX aBUrarenei”
o H;::BTeOpeHI/Ie, I(()fofcme;me. Pe;Ie:Me . . BuGmuorexa [IOK
YETHBIX M KAYECTBEHHBIX 4 110 TEM
P A https://m.edsoo.ru/ff0c2b30
"KII/[] anexTpoycTaHOBOK"
98 [ToBTOpenue, obobmenue. JlaboparopHbie 1 1 Bubmmorexa [IOK
paboTsl o kypcy "CBeToBbIe sBICHHS" https://m.edsoo.ru/ff0c2¢c52
IToBTOpenue, obo6IeHue. PaboTa ¢ TekcTamu bubanorexa [JOK
99 1
1o TeMe "3aKOHbI COXpAaHEHHS B MEXaHHKe" https://m.edsoo.ru/ff0c2d6a
100 IToBTOpenue, obobmenHue. PaboTa ¢ Tekctamu 1 bubarorexa [TOK
no teme "Konebanus u BoaHb" https://m.edsoo.ru/ff0c2e82
101 IToBTOpenue, obobmenue. PaboTa ¢ Tekctamu 1 bubaroreka [TOK
o teme "CBeToBbI€E sABICHU" https://m.edsoo.ru/ff0c3044
102 IToBTOpenue, 0606eHne. PaboTa ¢ TekcTamu 1
o Teme "KBanToBast u sinepHas puzmnka'
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 27
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI U151 YYEHUKA

» dusuka, 7 xknacc/ [Tepeimkua A.B., OOIeCTBO ¢ OrpaHMIEHHON 0TBETCTBEHHOCTHIO «JIPODAY; AKIMOHEpHOE 00IIIeCTBO
«M3natenscTBO «IIpocBemeHue

» ®usuka, 8 kiace/ [epermkun A.B., OO0IIeCTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «/IPODAY»; AKIIMOHEpHOE 00IIECTBO
«M3natenscTBO «IIpocBemeHue

» ®m3uka, 9 xinace/ [lepeimkua A.B., I'yrauk E.M., ObmiecTBo ¢ orpaHnueHHOI 0TBETCTBEHHOCTHIO «/IPODAY»; AkmoHepHOe

obmectBo «M3matenscTBO «IIpocBemenue

METOJUYECKHUE MATEPUAJIBI 1JIS1 YUUTEJISA

1.Coopnuk 3amau o ¢usuke. 7-9 knaccel/ A.B.Ilepriukun. M.: «Dx3amen», 2017

2. KontpombHbie U camocTosTebHbIe padoThl Mo ¢usuke/ O. U. I'pomiieBa k yueOuuky A. B. [lepoimkuna «®Pusnka. 9 kimaccy.
M: «Ox3amen», 2015

3. Kabapaua O.®. KontpoapHble 1 mpoBepodHble paboTs! o ¢usuke.7-11 kmace.: Meron.mocodue / O.®. Kadapaun, C.1.
Kabapauaa, B.A. Opnos. — M.: JIpoda

4. Coopuuk 3amay o ¢usuke. 7-9 xwiaccsl/ B.W.JIykamuk, E.B.1BanoBa. M.: «IIpocBenienue», 2016

5. ®usuka. 9 kimacc. TeMaTuueckre TeCTOBBIE 3adaHus 1y moAroToBku k I MA. / aBT.- coct.: M.B. Boiinenko, O.H.

MupourkuHa. — SIpociasias: OOO «AkageMus pa3BUTUN

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. Beepoccutickuit 00pa3oBaTeNbHBIA TPOEKT «Y poK MUQPPED»: https://ypokudpsL.pd/

2. Beepoccuiickuit OTKPEITHIN YPOK, MPOEKT 10 paHHeld npodopueHTannu mKroIsHIKOB «[IpoeKTOpus»:
https://proektoria.online/

3. UHTepakTuBHas o0pa3oBaTesbHAs OHJIaWH-TIaTGOpMa «YUH.pYy» C MHTEPAKTUBHBIMH YPOKaMH MO OCHOBHBIM MIKOJIEHBIM
npeaMeTam, ouMuazbl: https://uchi.ru/

4. O6pazoBarenbHBIA HIeHTp «Cupuycey: https://edu.sirius.online/



