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1.IIOSICHUTEJIBHAS 3AIINCKA

[TporpamMma mo ¢u3uke Ha YpoBHE OCHOBHOT'O 00IIero oOpa3oBaHus COCTAaBIIEHA HA OCHOBE TOJOKEHUHN U TpeOOBaHUH K pe3yIbTaTaM OCBOCHUS
Ha 0a30BOM ypOBHE OCHOBHOHW 00Opa3oBareiabHOM mporpammel, npeactabiieHHbIX B PI'OC OO0, a taxke ¢ yu€toM deaepabHONW pabodeid mporpaMMbl
Bocniutanus u Konuenimu npenonaBanus yueOHoro npeamera «Dusnxay.

Copnepkanue mporpamMmbl 10 (U3MKE HalpaBleHO Ha (OPMHPOBAHHE ECTECTBEHHO-HAyYHOW I'PAaMOTHOCTH OOYYarOLIUMXCA U OpraHU3alMio
n3ydeHus: GU3MKU Ha IETETLHOCTHON OCHOBE. B mporpamme no (u3nke y4uThIBaIOTCS BO3MOKHOCTH Y4€OHOTO MpeaMeTa B pealn3anuu TpeOoBaHUi
OI'OC OOO k mIaHUPYyEeMbIM JHUYHOCTHBIM M METAIIPEIMETHBIM pe3yJbTaTaM OOydueHHs, a TakkKe MEXIPEJAMETHbIE CBSI3U €CTECTBEHHO-HAYUHBIX
y4eOHBIX IPEMETOB Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusl.

IIporpamma 1no ¢u3uKe yCTaHaBIMBAET paclpeieieHHe y4eOHOro marepuaia Mo rojgam oOydeHus (IO KiaccaMm), HpeAjaraeT MNpUMEpHYIO
MI0CJIeIOBATEIBHOCTD N3yUEHHs TEM, OCHOBAaHHYIO Ha JIOTHKE PAa3BUTHS MIPEIMETHOTO COIEPKaHMS U yUETE BO3PACTHBIX 0COOCHHOCTEH 00yJaronInXcs.

IIporpamma mo ¢usmuke pazpaboTaHa C LEIbI OKAa3aHHUS METOJMUYECKOW MOMOIIM YYUTENI0 B CO3JaHUM paboyel mporpammbl IO y4yeOHOMY
IIpeIMETY.

®dusnka SABISETCS CUCTEMOOOPA3yIOUIMM JUIsl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, HOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE
MPOIIECCOB | SIBIICHHUM, N3y4aeMbIX XUMHEH, OMOJIOTHEH, acTpOHOMUEH U (hru3ndecKoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTUHY
MUpa, NpeocTaBisieT Hauboee sicHble 00pa3iibl IPUMEHEHUS HAyYHOIO0 METO/a O3HAHUS, TO €CTh CII0C00a MOJyYeHHs JOCTOBEPHBIX 3HAHUM O MHpe.

OnHa W3 TIaBHBIX 33134 (DU3MUYECKOrOo OOpa3oBaHHsI B CTPYKType OOIIEro oOpa3oBaHUS COCTOMT B (DOPMHPOBAHWU €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH U MHTEpeca K HayKe y 00y4yaromuxcsl.

Wzyuenne ¢pus3uku Ha 6a30BOM ypOBHE MPEATIONIATaeT OBJIaICHUE CIETYIOIUMI KOMIETEHTHOCTSIMH, XapaKTePU3YIOIMMH €CTECTBEHHO-HAYIHYIO
IPaMOTHOCTb:!

® HAy4YHO OOBSACHSATH SIBICHUS,
® OIIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEI0OBaHMS;
® UHTEPHPETHPOBATH JAHHBIEC M UCIOIb30BaTh HAYYHbIE JJOKA3aTEIbCTBA JJIS OJIYUYEHHS BHIBOJIOB.

Ienu u3yyeHus: Gpu3nKu Ha ypoBHE OCHOBHOTO 00111ero o0pa3zoBaHus ompeaeneHsl B Konuennumn npenoaBanus yueoHoro npeaMera «Ousuka» B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit dexepannu, pealnsyromux OCHOBHbIE 0011e00pa3oBaTeIbHbIe IPOrpaMMBbl, YTBEPKAEHHON peLIeHHEM
Komnnernn Munuctepersa npocsenienust Poccuiickoit denepanuu (mporokon ot 3 gexadps 2019 r. Ne [1K-48H).

Hean nzyvyenus pu3nKu:

e npuoOpeTeHHe MHTEepeca M CTPEeMIIEHUS OOydaloIIMXCsl K HAyYHOMY M3Y4YEHHIO MPUPOABI, PA3BUTHE UX WHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;
pa3BUTHE MPEICTABICHUNA O HAYYHOM METO/I€ MO3HAHMS U (POPMHUPOBAHNE MCCIIEOBATEIBCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;
(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ylibTaTa U3y4YE€HUSI OCHOB CTPOCHHUS MaTepUH U (GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;
(dbopMHpoBaHUE MPEACTABICHUHN O PO (PU3UKH JUTS Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;
pa3BUTHE NPEACTABICHUNH O BO3MOXXHBIX cepax Oyaymied npodeccHoHanNbHOM IesITeIbHOCTH, CBS3aHHOM ¢ (PU3MKOH, MOATOTOBKA K
nalbHeneMy oOy4eHHUI0 B 3TOM HaIlpaBJICHUU.

JloCTHXKEHHE ITHX 1L1eJIel MporpaMMsl 1o (pU3MKe Ha YPOBHE OCHOBHOT'O 001Iero 00pa3oBaHus 00eCIIeYMBAETCS PEIICHUEM CIICAYIOMINX 3a1a4:
e npuoOpeTeHne 3HAHUH O TUCKPETHOM CTPOCHUH BEILECTBA, O MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKHX, MAlHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHre YMEHUH OMUCHIBATh U OOBSCHATH (PU3NUECKUE SIBICHUS C UCTIOIb30BAHUEM ITOJIYYECHHBIX 3HAHU;



® OCBOCHHME METOJOB pEIICHUS MPOCTEHIIMX Ppacuy€THBIX 3aJad C HCIOJIb30BaHMEM (PU3MUECKUX MOJENei, TBOPYECKUX U
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHUI HaOII0aTh MPUPOJHBIC SIBICHUS U BBINOJIHATH OMBITHI, JJAOOpPATOpHBIE PAaOOThl M SKCIIEPUMEHTAIbHBIE HCCIEA0BAHUS C
MCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX TPUOOPOB;

e ocBocHHME MPUEMOB paboThl ¢ MH(pOpMaIHel (PU3NYECKOTO COACpIKAHUS, BKIIOYAs MHPOPMALHUIO O COBPEMEHHBIX IOCTIDKEHHSX (DU3UKH,

aHaJN3 ¥ KPUTHUYECKOE OLIEHUBaHKHE MH(POPMALINH;

® 3HAaKOMCTBO cO chepaMu MpodhecCHOHATBHON JESITEIbHOCTH, CBA3AHHBIMU C (DM3MUKOM, M1 COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha

JOCTUXKEHUIX (PU3MUECKOI HAYKH.

Ha usyuenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOIO 001Iero oOpa3oBanusi oTBoAuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 vaca B
Henmeno), B 8 kimacce — 68 dwacoB (2 waca B Hememwo), B 9 kmacce — 102 waca (3 waca B HEHENIO).
[Ipeyiaraemerii B mporpaMmMe 1o QGu3uKe mepeueHb J1abopaTOpPHBIX padOT M OMBITOB HOCUT PEKOMEHAATENBHBIM XapakTep, YUUTENb JeJaeT BhIOOp
MPOBEJICHUS J1a0OPATOPHBIX PAOOT U OMBITOB C YYETOM HHAMBHUAYAIBHBIX OCOOEHHOCTEH OOydYaroIIMXCs, CIHCKA SKCIEPUMEHTANbHBIX 3a/IaHuH,
IpeiaraéMblx B paMKax OCHOBHOT'O TOCYJJapCTBEHHOI'O 3K3aMeHa 10 (PU3HKE.

2.COAEPXAHHUE OBYUYEHMUAA
7 KJIACC

Paszpnen 1. ®dusuka u e€ poJib B NO3HAHUH OKPYKAIOLIEro MUpa.

®dusuka — Hayka o npupoje. SBneHus npupojbl. Pu3nuecKUe SBICHUSA: MEXaHUYECKHUE, TEIJIOBbIE, 3JIEKTPUUYECKHE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE.

@Ousnueckue Benu4HuHBL. M3mepenne Qusmueckux BenuunH. @usmueckue mnpubOopsl. [lorpemHocTs m3MepeHuil. MexayHapogHas cucTemMa
€IMHHLL.

Kak ¢u3uka u npyrue ecrecTBeHHblE HAYKH HU3Yy4aroT IpUpony. EcTecTBEeHHO-Hay4HbI METOJ MO3HaHMs: HaOJII0JeHHEe, TOCTAHOBKA HAYYHOI'O
BOIMpPOCA, BBIJBM)KEHUE THUIOTE3, SKCIEPUMEHT [0 MPOBEpPKE THUIOTE3, OObsICHEHHE HaOiogaeMoro spieHus. Onucanue (u3NyecKuX SBICHUH C
IOMOIIBIO MOJICIIEN.

Jemoncmpayuu.

1. MexaHuueckue, TEMIOBbIE, JJIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®uznyeckue NpuOOPHI U MpoLeypa NPSIMBIX U3MEPEHUI aHAIOTOBBIM M LIM(POBBIM IPUOOPOM.

Jlabopamopuvie pabomsl u onsimol.

Omnpenesnenue eHbl JeJIeHUs IIKalbl U3MEPUTEIbHOT0 proopa.

N3mepenue paccTossHAN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Omnpenenenre pa3smMepoB MaJIbIX Tel.

N3mepenue teMrepaTypsl IpHU IOMOIIH KUIKOCTHOIO TEPMOMETPA U 1aTYMKA TEMIIEPATYPHI.

[IpoBenenue ucciaenoBaHus MO MPOBEPKE TMIOTE3bl: AATBHOCTH IMOJIETA IIapHKa, MYIIEHHOIO TOPU30HTAJIBHO, TeM Ooublie, yeM Oolblie
BBICOTA ITyCKa.

Paspen 2. IlepBoHayaibHbIE CBEACHHS 0 CTPOCHUH BellEeCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBL, UX pa3Mepsl. ONBITHI, JOKa3bIBAIOLINE TUCKPETHOE CTPOEHHUE BEILIECTBA.

oakrwdE



JIBmxenue vactuil BemecTBa. CBsI3b CKOPOCTH JBM)KCHHSI YaCTHIl C Temreparypoid. bpoyHoBckoe nBwkenue, muddysus. BzanmopeiicTeue
YaCTHI] BEUIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMSI BEILIECTBA: CTPOCHHE ra30B, )KUIKOCTEH U TBEPABIX (KPUCTAIIINYECKHX) Tell. B3auMocBs3b Mex 1y CBOMCTBAMU BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJBI.

Jemoncmpavyuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHS.

2. HabOmonenue nuddysun.

3. HabGmronenwue siBneHUi, OOBSICHIIOMIUXCS PUTSHKCHHEM WU OTTATKHBAHUEM YaCTHII BEIECTBA.

Jlabopamopuusie pabomot u onvimel.

1. OueHka quameTpa aToMa METOJIOM PSAOB (C HCIOIb30BaHUEM (poTorpaduii).

2. OmbIThI 110 HAOTIOACHUIO TEIJIOBOTO PACHINPEHUS T'a30B.

3. OmbIThI 10 OOHAPYKEHUIO JCHCTBHS CHII MOJICKYJISIPHOTO TPUTSHKCHHUSL.

Pa3nen 3. /IBu:xeHne ¥ B3aumMo/ieiicTBue TeJl.

Mexanunueckoe apmxeHue. PaBnomepHoe u HepaBHoMepHOe ABMxkeHUE. CkopocTh. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHHH. Pacuér
MyTU U BPEMEHH JIBUKCHHUSI.

SBnenue nHepuu. 3aK0H UHEPIMHU. B3anmonelicTBue Ten Kak MpUuirMHa U3MEHEHUsI CKOPOCTH ABMKEHUS Tel. Macca Kak Mepa HHEpPTHOCTH TeJa.
[TnotHOCTH BemiecTBa. CBsA3b MIIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00bEMA BEIECTBA.

Cuna kak xapakTtepucTuka B3aumojeicTBus Teia. Cuia ynpyroctd U 3akoH ['yka. V3aMepeHue Cuiibl C MOMOINIBIO JUHAMOMETpA. SBICHHE
TATOTEHUSA U cuia TsokecTH. Cunla TsDKeCTH Ha ApYyrux miuaHetax. Bec tena. HeBecomocts. CrokeHHe Cuil, HampaBlIECHHBIX MO OJHOW MHPSIMOM.
PaBnonetictByromast cuit. Cuiia TpeHusi. TpeHue CKOJbKEHUs U TPEeHUE MoKosl. TpeHue B MpUpPOJIe U TEXHUKE.

Jemoncmpayuu.

HabintoieHne MexaHn4eckoro IBUKEHUS Teja.

N3mepenne ckopocTu NpsIMOJIMHEUHOTO IBUKEHHUS.

Habuntoienue siBjeHUs] HHEPIH.

Habmroienne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUU Tell.

CpaBHeHHE Macc MO B3aUMOJIEHCTBUIO TEIl.

CnoxxeHue cuil, HallpaBJIEHHBIX MO OJHON MPSIMOM.

ﬂaﬁopamopmﬂe padomul u OnviMobL.

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBIDKEHUS (IIapHKa B )KUIKOCTH, MOJIETH DIIEKTPUIECKOTO aBTOMOOWIIS M TaK Janee).
Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WK [IapuKa M0 HAKIIOHHOW MJIIOCKOCTH.

Ornpezenenre MIOTHOCTU TBEPAOTO TeNa.

OMBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTsDKEHUS (ehopMaIii) Npy>KHHBI OT MPUII0KEHHOU CHJTBI.

OnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHUSI CKOJIBKEHHUSI OT BEca Tejla U XapakTepa CONpPUKaCcAIOUIUXCsl TOBEPXHOCTEM.
Pa311e.11 4. laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB.

ocoarwhE

orwdPE



JHaBnenue. CriocoObl YMEHBIIICHHS U YBEIUYCHHS NaBiieHus. [[aBneHne ra3a. 3aBHCUMOCTD JIaBJICHUs raza oT 00bEma, Temmneparypsl. [lepegaua
JaBJICHU S TBépI[bIMI/I TCJIaMHU, KHUJIKOCTAMHU M I'a3aMH. 3akoH Ilackansa. IlneBMaTHUyeckre MalIMHBL. 3aBUCUMOCTD JaBJICHHUA XKHUJAKOCTH OT FJIy6I/IHI:I.
I'unpocratuueckuii mapanokce. Coobmiaromuecs cocyabl. ['uapaBinueckie MexaHU3MBbI.

Atmocdepa 3emnn u armocepHoe naBieHue. IlpuymHBI CcyliecTBOBaHMSA BO3AYIIHON 000n0uku 3emun. OmbiT Toppuuennn. M3mepenue
aTMochepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(HEpPHOro JaBJiIeHUs OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! A namMepeHus: arMochepHOro AaBlICHHUS.

JleficTBUe >KMJKOCTHM W Ta3a Ha NOTpy>KEHHOE€ B HHMX Teso. BrlTanikuBaromias (apxumenoBa) cuia. 3akoH Apxumena. [lnmaBanue Ten.

BosnyxomnnaBanue.

Jemoncmpayuu.

1. 3aBucumocTb JaBieHUS ra3a OT TEMIEPATYypPHI.

2. Tlepenaua maBieHUs KUAKOCTHIO U Ta30M.

3. Coobmaromuecs: CoCyabl.

4. T'mapaBiudeckuil nmpecc.

5. IlposiBienue neiicTBust aTMOCGHEPHOTO AaBICHUS.

6. 3aBHCHMOCTH BBITAIKHBAIOMICH CHUIIBI OT 00bEMA TIOTPYKEHHON YaCcTH Tella ¥ INIOTHOCTH JKUIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIICH CUIIBI BECY BHITECHEHHOMN JKUKOCTH.

8. VYcrnoBwue maBaHuUs TEIl: TUIABAHUE WM MTOTPYKEHUE TE B 3aBUCUMOCTH OT COOTHOIIICHUS TUIOTHOCTEH Tella M KUIKOCTH.

Jlabopamopuuvie pabomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa NOrpYKEHHON B )KUJIKOCTh YacCTH TeJa.

2. OmpezeneHue BHITAIKUBAIONIEH CHUIIBI, IEHCTBYIONIEH Ha TEJIO0, HOTPYKEHHOE B )KUIKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BBHITAIKABAIOUICH CHIIBI, IEHCTBYIONIEH Ha TEJIO B )KUIKOCTH, OT MacChI TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKMBAIOIICH CHUIIBI, JEHCTBYIOIIEH HAa TENO B JKHJIKOCTH, OT 00BEMa MOTPYXKEHHOU B
YKUJKOCTh YacTH TeJla U OT INIOTHOCTH >KUKOCTH.

5. KonctpynpoBaHue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOJKU U OIpe/ieJieHne € TPy30M0AbEMHOCTH.

Pa3nea 5. PaGora n MomHOCTh. JHEprus.

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pbluar, 0JIOK, HAKJIOHHAs MI0cKocTh. [IpaBuio paBHOBecus pbruara. [IpuMeHeHne mpaBuiia paBHOBECHs pblyara K OJIOKYy.
«3onotoe npasuioy» Mmexanuku. KIIJ] mpocteix Mexanu3moB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass sHeprus. Kunetnueckas u noTeHUManbHas sHeprus. [IpeBpailieHue OAHOrO BHJAa MEXAHWYECKOW 3HEPruu B APYyroil. 3akoH
COXpaHEHUs DJHEPTUU B MEXAHHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Onpenenenue paboOThI CHIIBI TPEHUS P PABHOMEPHOM JBM)KEHUU TE€Ja MO TOPU30HTAILHON MOBEPXHOCTH.
2. HccrenoBanue ycinoBHid paBHOBECHS phIYara.

3. Usmepenue KIIJ] HakIOHHOH MIOCKOCTH.

4. W3yudeHue 3aKOHA COXPaHEHUSI MEXAHUYECKOU SHEPTUU.



8 KJIACC
Pa3gen 6. TemioBbie AIBJICHUS.

OCHOBHBIE ITIOJIOKCHUS MOJ'ICKYJ'ISIpHO--KHHeTquCKOﬁ TEOpHUH CTPOCHHUA BCHICCTBA. Macca wun pasME€pbl aTOMOB H MOJICKYII. OHI)ITBI,

MOATBCPIKAAOIIUEC OCHOBHBIC ITOJIOKCHUSA MOJIGKy.H}IpHO-KI/IHCTI/I‘-ICCKOﬁ TCOPHHU.

Mopenu TBEPIOro, XKUIKOTO M Ta3000pa3HOro cocTOosHUN BemiecTBa. Kpucrammmdeckue u amopdupie Tena. OOBsCHEHHE CBOWCTB Ta3o0B,
KUJIKOCTEH W TBEPIABIX TEJ HAa OCHOBE IMOJIOKEHUU MOJEKYISIPHO--KMHETHYEeCKOM Teopuu. CmauMBaHUE W KalWULIpHbIE siBlieHUs. TermioBoe

paciiupC€HUEC U CKATUC.

Temneparypa. CBsi3b TeMmepatrypbl CO CKOPOCTBIO TEIJIOBOTO JIBMXKEHMSI 4yacTHll. BHyTrpeHHsst sHeprusi. CriocoObl MU3MEHEHUsI BHYTPEHHEH
SHEPTUU: TEIIoNepeaaya U coBepiieHue padoTel. Buibl Teronepenayn: TemIONPOBOIHOCTb, KOHBEKIIHS, U3JTyUEHHUE.

KonmgecTBo TemmoTel. Y nenpHas TETIOEMKOCTh BEIeCcTBa. Temioo0MeH U TEIIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OanaHca. [lnaBnenue u
OTBEpJACBaHHE KPHUCTAJUIMYECKUX BEIIECTB. YAenbHas TeruoTa riaBieHus. [lapooOpazoBanue u konuaeHcanus. Mcmapenue. Kunenwe. VYaenbHas

TEIUIOTa Mapo0Opa30BaHUs. 3aBUCHIMOCTh TEMIIEPATypPhl KHIIEHUS OT aTMOC(EPHOTO JTaBICHHUS.
BraxHocTb Bo3myXa.
DHeprust TOINBA. Y IeTbHAS TETIOTa CTOPAHHSL.

[Tpunnumns! pabots! TermnoBbix aurateneit KI1/I rernioBoro asurarens. TerioBble IBUTATeNU U 3alIUTa OKPY>KAIOIIEH CPE/IbI.

3aKOH COXpaHEHUs U MPEBPAILCHHS YPHEPTUHU B TEIJIOBBIX IIPOIIECCaXx.
Hemoncmpayuu.

RBooo~NoOwNE

0.
1.
12.
13.

Ha6imotenne 6poyHOBCKOTO JIBHYKEHHUSI.

Ha6monenue nuddysum.

HaGmronenue siBneHnii cMauyuBaHUsI M KalTWJUISIPHBIX SIBJICHU.
Habmroienne TemnoBoro pacimupeHus Ted.

N3menenune naBieHus ra3a mpu M3MEHEHHH 00bEMa 1 HAarpeBaHUU WA OXJIAXKICHHH.
[IpaBuia uaMepeHus TeMIeparypsbl.

Bunel Terionepenayn.

OxnaxaeHre Ipy COBEpIICHUH PabOThI.

HarpeBanue npu coBepiiieHur paboThl BHEITHUMH CHIJIAMH.
CpaBHEHME TEIOEMKOCTEN Pa3IUYHBIX BELIECTB.
HaGmronenre KumneHus.

Habmtoienre mocTostHCTBa TeMITepaTyphl P TIaBJICHUH.
Moienn TenJIOBBIX IBUTATEIICH.

Jlabopamopmuvie padbomul u onvimol.

agkrownE

OMnBITHI 10 OOHAPYKEHUIO TEUCTBUS CUJT MOJIEKYJISIPHOTO TMPUTSDKEHUS.

OMBITHI 110 BBIPALIMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM WM caxapa.

OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIITMPEHHMS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
Onpenenenue AaBieHUs BO3ayXa B OaJUIOHE MITIPHIIA.

OHBITBI, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTDE JaBJICHUA BO3ayXa OT €Iro 00BEMa u Harp€BaHHuA WK OXJIAXKJICHUA.



[IpoBepka rumnoTe3bl TMHEHHONW 3aBUCUMOCTH ITMHBI CTOJI0OMKA KUKOCTH B TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.
Habnronenne u3MeHeHus: BHYTPEHHEW YHEPTUU TeJla B pe3yibTaTe TEIUIoNepeiad U padOThl BHEIIHUX CHIL.
UccnenoBanue siBiieHus TEII00OMEHA MPY CMEIIUBAHUU XOJIOJHOM U ropsiueld BOJBI.

OmnpeneneHne KOJIUYECTBA TEIUIOTHI, TOJyYEHHOTO BOJION MPH TEIUIOOOMEHE C HarpeThIM METAIUTHYECKUM IIHIHHIPOM.

10. Onpenenenue yaeapHOM TEIIIOEMKOCTH BEILIECTBA.

11. ViccnenoBanue npoiiecca HCHapeHHUs..

12. OnpeneneHne OTHOCUTENBHON BIaKHOCTH BO3TyXa.

13. Onpenenenue yaenbHOM TETUIOTHI IJIABJICHUS JIbA.

Pa3znen 7. JjekTpryeckre 1 MATHUTHBIE SIBJICHUS.

Dnektpuzanus Ten. JIBa poaa areKTpuueckux 3apsaoB. BzaumoaeiictBue 3apsukeHHbIX Tel. 3akoH KysoHa (3aBUCUMOCTD CUITBI B3aUMO/ICHCTBHU S
3apsHKEHHBIX TEJ1 OT BEJIMYUHBI 3aPS0B U PACCTOSHUS MEXK]Y TEIaMH).

OnexTpuueckoe nojie. Hanpspk€HHOCTD 3eKTpuyeckoro nosst. [IpuHun cyneprno3unuy 3JeKTpUUecKuX 1ojieil (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexkrpruueckux 3apsaoB. DJIeMEHTapHbIA 3eKTpuueckuid 3apsaia. Ctpoenue aroma. [IpoBOJHUKY U TU3NEKTPUKUA. 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3aps/a.

DNEeKTpUYECKU TOK. YCIOBHS CYIIECTBOBAaHUS 3JEKTPUYECKOrOo TOKa. VCTOUYHMKM NOCTOSIHHOro TOKa. JIEHMCTBUSA SIEKTPUUYECKOrOo TOKa
(TernnaoBoe, XMMUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax.

Onektpuueckas nenb. Cuiia Toka. DnekTpudyeckoe HanpsikeHue. ColpoTUBIICHHE IPOBOJHUKA. Y IEJIbHOE CONPOTUBIICHUE BelllecTBA. 3akoH Oma
1uid ydactka nenu. [locnenoBaTenbHoe U apajiieIbHOE COEAUHEHNE IPOBOIHUKOB.

PaGota u MOIIHOCTH 3JEKTpUUYECKOTO ToKa. 3akoH J[xoyns—JleHma. DnekTpudeckue Lend W MOTPeOUTeTN SJIEKTPUUECKON PHEpruu B OBITY.
Kopotkoe 3ambikanue.

[TocTostHHBIE MarHUTHL. B3auMopeiicTBuE MOCTOSHHBIX MarHUTOB. MarHuTHoe noje. MarHuTHoe mnosie 3eMiIM M €ro 3HaueHue JJs >KU3HU Ha
3emsie. OmbIT Dpcrena. MarHuTHoe moJjie 3JEKTPUYECKOro Toka. lIprMeHeHue 3JIeKTpOMarHUTOB B TEXHUKE. JlefiCTBME MarHUTHOrO MOJs Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENb MIOCTOSHHOTO TOKA. Mcriob3oBaHue IEKTPOABUraTENe B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omnprtel @apanest. SABnenue snexrpomarauTHor uHAyKIuH. [IpaBuno Jlenna. Dnexrporeneparop. CrocoObl MOMYyUdEeHUS HIEKTPUUECKOM YHEPTHUH.
DIEKTPOCTAHIINK Ha BO30OHOBIISEMBIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

DnekTpu3anus Teul.

JIBa posa AJIeKTpUYECKUX 3apsI0B U B3aUMOJIECHCTBUE 3aPSKEHHBIX Tell.
YCTpoUCTBO U IEUCTBUE DIIEKTPOCKOIIA.

DneKkTpocTaTU4eCcKas NHIYKIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsII0B.

[IpoBOTHHKYN W AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHHUH 3JIEKTPUYECKOTO MO,

W cTouHNKH TOCTOSIHHOTO TOKA.

JIefcTBUSI 2JIEKTPUUECKOTO TOKA.

10 DNEeKTPUUYECKHHN TOK B JKUJIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

I"a30BbIit pa3psi.

N3mepenue cuipl TOKa aMIIEpMETPOM.

N3mepenne 31eKTpuYecKOoro HarpsKEHNs BOJIbTMETPOM.

Peocrar u mara3uH COpOTUBIICHUN.

B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MonenpoBaHue HEBO3MOXHOCTHU Pa3/ie/ICHUs IOJICOB MarHUTA.
MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OmnsIT Opcrena.

MarsuTHO€e noje ToKa. JIeKTPOMarHur.

JlelicTBME MarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM.
DNEeKTpOoABUTATEIb IOCTOSIHHOTO TOKA.

UccnenoBanue siBIeHUS 37€KTPOMAarHUTHON WHYKIIUU.

OnbiThl Dapajes.

3aBUCHMOCTD HaIIPaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3SHUKHOBEHHS.
DIEeKTPOreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopuvie pabomol u onsimol.
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10.
11.
12.
13.
14.
15.
16.
17.

18.

OnbIThl 1O HAOTIOAEHUIO SJEKTPU3ALUH TEJl MHAYKIUEH U IPH COPUKOCHOBEHUH.

I/ICCJIGIIOBaHI/Ie HeﬁCTBHﬂ SJICKTPHUYCCKOTO ITO0JIAA Ha IPOBOJHUKH U JTUIJICKTPHUKHU.

C6opka 1 mpoBepka pabOoThl AEKTPUUECKON LEMH NOCTOSHHOTO TOKa.

W3mepenue u perympoBaHue CUIbl TOKA.

W3mepenue u perynpoBaHue HaIIPSHKEHHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UTYHIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HANPSKEHUS HAa PE3UCTOpE.

OneIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD IEKTPUYECKOTO COMPOTHBIICHUS NTPOBOJHHUKA OT €ro JJWHBI, IUIOIIAIN NONEPEYHOTO CEUEHUS U
MaTepuaa.

IIpoBepka nmpaBuiia CII0KEHMSI HANIPSHKEHUH ITPU [TOCIIE0BATEIbHOM COEIMHEHNH IBYX PE3HCTOPOB.

ITpoBepka mpaBuia Ui CHIIbI TOKA IIPH MapaIeIbBHOM COEMHEHUU PE3UCTOPOB.

Onpenenenne pabOThI AEKTPUYECKOTO TOKA, HIIYLIETO Yepe3 Pe3UCTop.

OmnpeneneHre MOIMIHOCTH IEKTPUUECKOTO TOKA, BBIJEIAEMON HAa PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HANPsKEHUS HA HEH.

Omnpenenenne KII/I nHarpeBarens.

HccnenoBanne MarHUTHOTO B3aMMOJEMCTBHS IOCTOSIHHBIX MarHUTOB.

I/I3yqu1/1e MaramMTHOI'O II0JIA IOCTOSHHBIX MArHuTOB ITPU UX O6’LG)II/IHCHI/II/I " pasaCICHUN.

HccnenoBanue 1eHCTBUSA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.

OHBITBI, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTDH CHJIbBI BSaHMOHeﬁCTBHH KaTylllKM ¢ TOKOM M MarHuTa OT CHJIbI TOKa W HAIIpaBJICHUA TOKa B
KaTyILKe.

I/I3yqu1/1e HeﬁCTBHﬂ MargvTHOTI'O I10JId Ha IMPOBOJHUK C TOKOM.



19. KoncTpynpoBaHue U U3y4eHHE paOOThI AJICKTPOIBUTATEIIS.

20. Usmepenne KI1/ anexTpoaBUraTrenbHON YCTAHOBKH.

21. OnbIThl IO UCCIIEIOBAHUIO SBJICHUS JEKTPOMArHUTHON MHIYKIMH: HCCIIENOBaHHE M3MEHEHUN 3HAUYEHHUs M HaIpaBJICHUS MHAYKIHOHHOTO

TOKa.
9 KUIIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexannueckoe aBukeHue. MarepuanpHasg Touka. CucremMa otcu€ra. OTHOCUTENBHOCTh MEXAaHWYECKOrOo JBHKEHHUs. PaBHOMepHOe
IpsIMOJIMHEIHOE ABM>KeHue. HepaBHOMepHOE NpsiMoinHelHOe JBrkeHHE. CpeaHsisi © MTHOBEHHAs CKOPOCTh TeJla IPU HEPABHOMEPHOM JABM)KEHUU.

Yckopenue. PaBHoyckopeHHOE NpsMoInHeiHOe nBmkeHne. CBoOoHOE manenue. OnbIThl ["anues.

PaBHOMepHOE NIBUKEHHUE TT0 OKpY)HOCTH. [lepnon u yacrora oOpamienus. JIuneinas u yriaosas ckopoctu. LleHTpocTpeMUuTenbHOE YCKOPEHHE.

[IepBeiit 3akon Hetorona. Bropoii 3akon Hetorona. Tperuii 3akon Herotona. [IpuHuun cyneprno3uiuum cul.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujla TPEHUsI CKOJIbKEHMSI, CUJIa TPEHUSI [TIOKOSI, IPYT'He BUJIbI TPEHHUSL.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpeHHe cBoOoAHOro majaeHus. J[Bumxenue rmaner Bokpyr Conuua. [lepBas kocMmuueckas
ckopocTb. HeBecoMocTh U nieperpysKu.

PaBHOBecue marepuanbHOil Touku. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOIrO Tela C 3aKperIEHHON OChIO BpaimleHus. MOMEHT CHUIIBI.
LenTp TsxecTu.

Nmnynsc Tena. U3menenue ummnynbca. UMnynbsce cuibl. 3aKOH COXpaHEHUs! UMITyJIbca. PeakTUBHOE IBHXKEHHE.

Mexanuueckasi pabora U MOIIHOCTh. PaboTa cui TspKecTH, ynpyroctd, TpeHus. CBsi3p sHeprum M padoThl. [loTeHnmanmbHast SHEprusi Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3eMiM. [loTeHInanbHas s3Heprus cxxartoi npyxunbel. Kunernueckas sneprus. Teopema 0 KHHETUYECKOM S3HEprun. 3aKoH
COXPAaHEHHUS MEXaHUUECKOH SHEPTUH.

Jemoncmpayuu.

Habitoienne MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHHE MyTEN U TPACKTOPUI IBUKEHUS OJTHOTO U TOTO YK€ TEJIa OTHOCUTEIBHO Pa3HbIX TEJI OTCUETA.
N3mepenue ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO JIBUYKEHUSI.

HccnenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JIBUKEHUS.

Habutoienue 1BMKeHUs Tella 0 OKPYKHOCTH.

HaOmtoneHne MexaHMYECKUX SIBICHHMM, MPOUCXOIAIIMX B cUcTeMe oTcuéra «Tenexka» Mmpu €€ paBHOMEPHOM M YCKOPEHHOM JABUXEHUHU
OTHOCHUTENIbHO KaOuHeTa GU3NKH.

7. 3aBHCHMOCTbH YCKOPEHHS Tejla OT MacChl Teja U AEUCTBYIOLIEH Ha HETO CHJIBL.

8. HaOmoneHne paBeHCTBA CHIT IPY B3aUMOJICHCTBUH TEJ.

9. U3meHneHue Beca Tena MpHU YCKOPEHHOM JBH>KEHUH.

10. [Nepenaua uMITyIBCA TIPH B3aMMO/ICHCTBHUH TEIL.

11. IIpeoOpa3oBaHus SHEPTUH NIPH B3aUMOAECHCTBHH Tell.

12. CoxpaHeHue UMITyIbCa TIPH HEYIIPYTOM B3aHMMO/ICHCTBHUH.

13. Coxpanenue UMITyabca MpHu aOCOIIOTHO YIIPYTrOM B3aUMOJICHCTBUU.

14. HabGmoieHre peakTHBHOTO JBUKCHHUSI.

ocoarwhE



15. CoxpaHeHne MEXaHUYECKOW YHEPTUH MTPU CBOOOTHOM TIaICHHH.
16. CoxpaHeHre MEXaHUYECKOW SHEPTUU TPU ABUKCHUHU TeJIa IO ACHCTBHEM MPYKUHBIL.
Jlabopamopuusie pabomot u onvimel.
KonctpyupoBanue Tpakrta ajs pa3roHa U JajbHEHIIIero paBHOMEPHOTO ABM)KEHUS [IApUKa WIIH TEIICKKH.
Omnpenenenue cpegHeil CKOPOCTH CKOJIBKEHUS OpycKa WM ABM)KCHUS IapUKa 110 HAKJIOHHOM IJIOCKOCTH.
Omnpenenenne yCKOpeHUs Teja MpH PaBHOYCKOPEHHOM JBIKEHHH 10 HAKJIOHHOMN TITIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTU OT BPEMEHH NPU PaBHOYCKOPEHHOM JBMKEHUU 0€3 HauajIbHOU CKOPOCTH.
[IpoBepka rumoTe3bl: €ciy NpU PaBHOYCKOPEHHOM JBMKCHHU O€3 HadalbHOW CKOPOCTH IYTH OTHOCSTCS KakK psa HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKA BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBKEHHUS OT CHITBI HOPMAJIBHOTO JIaBJICHHUS.
Omnpenenenre KodphUIIUEHTa TPEHHUS CKOIBKCHHUS.
Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBHKEHUU Tella TI0 TOPU30HTAIBHOM MOBEPXHOCTH.
10 Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH MPH MOIBEME TPY3a € UCIIOJIb30BaHHEM HETOABIKHOTO U TTOIBHYKHOTO OJIOKOB.
11. Usyyenue 3aKoHa COXpAaHEHHS SHEPTUU.
Paznen 9. Mexanuveckne KoJjie0aHUsI U BOJIHBI.
KonebartenbHoe nBmxeHne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAHUI: IEPUO, YaCTOTa, aMILTUTyJa. MaTeMaTHUeCKUid ¥ MPYKUHHBIA MasTHUKH.
[IpeBpamenue sHEPrUN IPU KOJIOATEIHHOM JBUKCHUH.
3aryxaromue konebanus. BeiHyxneHHble kojeOanus. Pezonanc. Mexanuueckue BosHbIL. CBoiicTBa MeXaHWYecKuX BOJIH. [IpomonbHble H
ToTriepeyHbIe BOTHBI. [|JTMHA BOHBI M CKOPOCTH €€ pacpoCTpaHeHUs. MeXxaHn4ecKre BOJHBI B TBEPAOM TeJe, CEHCMUYECKHE BOTHBI.
3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. IH(pa3ByK U yIbTpa3BYK.
Jemoncmpayuu.
Habmonenue xonebaHuii Te moj 1eHCTBUEM CHITBI TSYKECTH U CUJIBI YIIPYTOCTH.
Habmtonienue xosnebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienne BeIHYXIEHHBIX KOJIe€0aHUI 1 pe30HaHCca.
PacnipocTpanenue nMpoI0IbHBIX U IMOTIEPEYHBIX BOJIH (Ha MOJIEINN).
Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHYECKUI PE30HAHC.
Jlaﬁopamopnbw padomout u onvimol.
OmnpeneneHne 9acTOTHI U MIEPHOAA KOJIeOaHUH MaTeMaTHYECKOTO MasiTHHKA.
Omnpenenenre 4acTOTHl U Mepro/ia KoineOaHuil Mpy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TTEPHOA KOJICOaHNH TTOABEIICHHOTO K HUTH T'Py3a OT JUTHHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepHoa KoJeOaHU MPYy>KMHHOTO MasiTHUKA OT Macchl Tpy3a.
[TpoBepka HE3aBUCUMOCTH MTEPHO/Ia KOJIeOaHUH Irpy3a, MOJABEIICHHOTO K HUTH, OT MacChl Ipy3a.
OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh TIEpro/ia KoneOaHu MPYKMHHOTO MasiTHUKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBIL.
N3mepenune yckopeHHst CBOOOTHOTO MaCHUSI.
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Pasznes 10. DineKTpoOMarHuTHOE 1MOJI€ U 3JEKTPOMATHUTHbIE BOJIHbI.
DNEeKTPOMarHuTHOE 10J€e. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 37€KTpOMarHUTHHIX BOJH. lllkana 3yieKTpoMarHuTHBIX BOJH. Vcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3U.
DnekTpoMarauTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BomHoBbIE CBOICTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. M3yueHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUIILHOTO Tele(oHa.
Pasnen 11. CBeToBbIe IBJICHUS.
JlyueBas monenb cBera. Mcrounuku csera. [Ipsimonuneitnoe pacnipoctpanenue cBeta. 3atmenusi Connna u JIynsl. Otpaxenue cera. [lnockoe
3epKayio. 3aKOH OTPaKCHHSI CBETA.
[Ipenomiienue cBeta. 3akoH mpenomMieHus cBeta. [lonHoe BHYTpeHHee OoTpa)keHHe cBeTa. Vcmonab30BaHUE MOTHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.
JIunza. Xop nydeii B nuH3ze. Ontuyeckas cuctema (poroamnmnapaTta, MUKpOCKONa U Teneckona. ['J1a3 kak onTudeckasl cucreMa. bian3opykocTs U
JaJIbHO30PKOCTb.
Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CriojkeHre CeKTpalbHbIX 1[BeTOB. /lucnepcus ceera.
Jemoncmpayuu.
[IpsmonuHeitHOE pacpocTpaHeHHEe CBETA.
OTtpaxxeHue cBera.
[Tonydenue n300pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaiax.
[Ipenomiuenue ceera.
OnTruyeckuii CBETOBO/I.
Xon nydeil B cobuparouieil 1uH3e.
Xoz Jlydel B pacCenBaroLeH JIMH3E.
[Tonydyenne n300paxeHUii ¢ TOMOIIBIO JINH3.
. Ilpunnun aeiictBus oToamnmnapara, MUKPOCKOIIA U TeIECKOTa.
10. Mogens riasa.
11. Pa3noxenue 6enoro cBeTa B CIEKT.
12. TTony4yenne 6e10r0 CBETA MPH CIIOKESHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopmuvie padbomul u onvimol.
HccnenoBanue 3aBUCUMOCTH yTJIa OTPaXKEHHUSI CBETOBOT'O JIyda OT yTIJjla MaJleHusl.
N3ydenne xapakTepuCTHK H300pakeHUs MIpeIMeTa B IIIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yTJIa MPEIOMIIEHHUSI CBETOBOIO JIy4a OT yIJia NaJeHHs Ha TPAHULE «BO3TyX—CTEKIIO».
[Tonmy4yenue n300paXkeHU C TOMOIIBIO COOUPAOIIEH JTMH3BI.
Onpenenenne (HOKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI COOMpArOIIEeii TNH3HI.
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6. OMBITHI IO PA3JIOKEHUIO OEJIOTO CBETAa B CIEKTP.

7. OnBbITHI IO BOCTIPUATHIO [[BETA MIPEIMETOB MPHU MX HAOIIOICHHH Yepe3 IIBETOBBIC (PHIIBTPHI.

Pa3nen 12. KBanToBbI€e IBJICHHUS.

Omneitel Pesepdopna u muranerapras mojenb atoma. Mozaens aroma bopa. Mcnyckanune u morjomieHre cBeta aroMoM. KBaHTel. JInHeidaTeie
CIEKTpHI.

PagnoaktuBHOCTh. Aunb(a-, Oera- u ramma-uznydeHus. CTpoeHwe aroMHOro sjapa. HykiaoHHas Mojenb aTOMHOro siapa. M30Tombl.
PannoaktuBHble npeBpamienus. llepron nonypacnana arTOMHBIX 11€p.

Snepuble peakiuu. 3aKOHbI COXPAHEHUsS 3apsIOBOIO M MAaCCOBOIO YMCENl. DHEPrusl CBsi3U aTOMHBIX siiep. CBsi3b macchl U sHepruu. Peakiuu
cuHTe3a U aeneHus saep. Mcrounnku sneprun CoaHua v 3BE31.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3Jy4YECHUN HA )KUBBIC OPTAaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3JIy4yeHUs U MOTJIOIIEHUS.

CrexTpsbl pa3au4HbIX T'a30B.

CrnexTp Bomopo/a.

Habmonenue TpekoB B kamepe BunbcoHa.

Pabora cuérurka HOHH3UPYIOMUX U3TYyICHUH.

Perucrpanus nznydenus: npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.

ﬂaﬁopamopmﬂe padomout u onvimol.

1. HalGmroneHue CIUIOMIHBIX U TMHEWYATHIX CIIEKTPOB H3ITYUCHHUS.

2. WccnenoBaHue TPEKOB: H3MEPEHUE SHEPTHH YaCTHIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusm).

3. H3mepeHue paaroakTUBHOTO (OHA.

IToBTOpHTE/ILHO-000011IAKOIIIUI MOLYTb.

IToBTOpUTENBEHO--0000IIAOIINKA MOYNb MPEJHA3HAYECH I CUCTEMAaTHU3aluu U 0000IEHHs TPEIMETHOTO COJEPKAHUS U ONbITa JAESITEIbHOCTH,
MPUOOPETEHHOrO NPU M3YyYEHUU BCEro Kypca (PU3UKM, a TakKe A MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY JK3aMEHY MO (U3HKe JyIs
o0yyaroImuxcs, BEIOPaBIIMX 3TOT y4eOHBIH MpeaMeT.

[Ipn M3yuyeHun JAHHOTO MOAYJS PEaTU3yIOTCSI M CUCTEMATU3UPYIOTCS BUJBI JIEATEIBHOCTH, HA OCHOBE KOTOPBIX 00ECHEUMBAETCS TOCTHKEHUE
NPEIMETHBIX UM METalpeAMETHBIX IUIAHUPYEMbIX Ppe3yJabTaToB 00ydeHus, (HOPMHUPYETCS €CTECTBEHHOHay4yHas IPaMOTHOCTb: OCBOGHHE HAy4YHBIX
METOJIOB HCCJIEI0OBAaHUS SIBICHUN NMPUPOJBl M TEXHUKH, OBJIAJCHHE YMEHUSAMU OOBICHATH (DU3MUECKUE SIBICHUS, MPUMEHSS MOJyYCHHbIC 3HAHMUS,
pelmars 3aa4i, B TOM YHMCJIE KaYECTBEHHbBIE M DKCIIEPUMEHTAIIBHBIE.

[IpuHIMNHUATBEHO NEATEILHOCTHBIN XapaKTep JaHHOTO pas3fielia peaJu3yeTcs 3a CU€T TOro, YTO OOyYaIOLIUECs BBIMOIHSIOT 33/aHUs, B KOTOPBIX
UM TIIPEJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBACHATH (PU3HUECKUE SBJICHUS B OKPY’KaIOIIEH IPUPOJIe U TOBCEAHEBHON KU3HU;

UCIOJIb30BAaTh HAayYHbIE METOJbl MCCIENOBaHMUS (PU3UYECKHX SIBICHUM, B TOM 4YMCIE JUIS MPOBEPKH THIIOTE3 U TOJYYEHHUsS] TEOPETUYECKHX
BBIBOJIOB;

OOBSICHATh Hay4HbI€ OCHOBBI HambOoJyiee BaKHBIX JOCTHKEHHUH COBPEMEHHBIX TEXHOJIOTUH, HallpUMep, MPAKTUYECKOI'O HMCIIOJIb30BAaHUS Pa3IMYHBIX
MCTOYHUKOB SHEPIHH Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHUS BCEX U3BECTHBIX BUOB SHEPTUH.

ocoarwnE



3.JIVTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TPOI'PAMMBI 10 ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

W3yuenune (u3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa30BaHUS HANpPABICHO HA JIOCTHKEHHE JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.
B pesynbrare nzydenus (pU3MKA Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBanusi y o0ydaromerocst OyayT copMHUpOBaHbI CIEAYIOINE TUYHOCTHBIE
pe3yJIbTaThl B YaCTH:
1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:
() mposiBJIeHHE UHTEpeca K HICTOPUM U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PU3NYECKOI HayKH;
(] IEHHOCTHOE OTHOIICHUE K TOCTH)KEHUSIM POCCUHCKUX yUEHBIX--(H3UKOB;
2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
[J TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJAEHMM OOLIECTBEHHO 3HAUMMbIX U 3TUYECKUX IPOOJIEM, CBSA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM
JOCTOKEHUH pu3uky;
[J oco3HaHME BaKHOCTU MOPAIbHO--3TUYECKUX NPUHIUIIOB B JEATEIBHOCTH YUEHOTO;
3) 3¢cTeTH4eCKOr0 BOCTIUTAHMS
(] BOCTIpHSITHE ICTETHYECKUX KadecTB (U3NIECKO HayKH: €€ TapMOHHYHOTO ITOCTPOSHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 O3HAHUSA:
[J oco3HaHME EHHOCTH (U3NYECKON HAYKM KaK MOIIHOTO HHCTPYMEHTA IMO3HAHHUS MHpPA, OCHOBHI Pa3BUTHS TEXHOJIOTUH, BYKHEHIIIEH COCTaBIISIONICH
KYJIBTYPBI;
[J pa3BUTHE HAyYHOU JTF0O03HATEILHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOM 1€ TEIbHOCTH;
5) popmupoBaHus KyJbTYPBI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:
[J oco3HaHUE LEHHOCTH Oe30MmacHoro olOpa3a *U3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHpPE, Ba)KHOCTH MpaBUJ OE30MAaCHOTO MOBEIEHHUS Ha
TPaHCIOPTE, Ha JIOPOTax, C JIEKTPUUECKUM U TEIUIOBBIM 000OPYJOBAaHUEM B JOMAIIHUX YCIOBHSAX;
[J chopmMHrpoBaHHOCTH HaBbIKa pe(IeKCUH, IPU3HAHNE CBOETO MpaBa Ha OIIMOKY M TAKOTO e MpaBa y Jpyroro 4eaoBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
[J aKkTUBHOE yYacTH€ B PEHICHMM MNPaKTUYECKUX 3aJay (B paMKax CeMbH, 0Opa30BaTEIbHON OpraHM3allM, ropoja, Kpas) TEXHOJOTHYECKOW H
COLMAJIbHOW HaNpaBJIEHHOCTH, TPEOYIOLINX B TOM YUCIIe U PU3NUECKUX 3HAHUM,
[J MHTEpeC K MPaKTUYECKOMY M3y4eHUIO0 ITpodeccui, CBI3aHHBIX C PU3UKOM;
7) IKOJIOTHYECKOT0 BOCIIMTAHMSA
[ opueHTalMs Ha IpUMeHeHHe (U3MYECKUX 3HAHUU JUIsl pelIeHus 3a1ad B 00JacTH OKpY’Karolled cpelibl, MIIaHWPOBAHUS MOCTYIKOB M OLIEHKH MX
BO3MO>KHBIX [TOCJIEJICTBUI JIJIs1 OKPY’KAIOILLEN CPEbl;
[J oco3HaHue II100aNbHOrO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U yTel UX pPeIIeHus;
8) aganTannu K M3MEHSIOMMMCSH YCJI0BUSM CONMAJIBLHON M IPUPOIHOM CPeabI:
[J moTpeOHOCTh BO B3aMMOJEMCTBUM INPHU BBHIMOJIHEHUU HCCIEIOBAaHUM M MPOEKTOB (PU3MUECKON HANpaBI€HHOCTH, OTKPBITOCTH OIBITY M 3HAHUAM
ApYyTHUX,
[J MOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JeSTEIbHOCTb;



[J moTpebHOCTH B (hOPMHUPOBAHUN HOBBIX 3HAHHH, B TOM 4HCiie (POPMYINPOBATh UICH, TOHSITHS, THITOTE3bI 0 (PU3NUECKUX OOBEKTAX U SBICHUSX;

() ocoznanue AeGHUINTOB COOCTBEHHBIX 3HAHHMI U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

(] IuTaHMPOBAHKE CBOETO PAa3BUTHSI B IPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUIA,

[J cTpeMJIeHHE aHAIM3UPOBATH M BBISIBIIATH B3aUMOCBS3H IIPUPO/IBI, OOIIECTBA M IKOHOMUKH, B TOM YHUCIIE C UCTIOIH30BAHNEM (PU3HUECKUX 3HAHMIA;

[] oLleHKa CBOMX ACUCTBUI C y4ETOM BIMSHHS Ha OKPYKAIOLTYIO CPEly, BOSMOXKHBIX TTI0OAIBHBIX ITOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynpraTe ocBOeHHMs mporpamMMbl IO (H3MKEe Ha YpOBHE OCHOBHOTO 00miero obOpasoBaHus y oOywaromerocss OyayT chOpPMHpPOBAaHEI

MeTanpeaAMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE [T03HABATEIbHBIC YHUBEPCAIbHbIE YUeOHbIC JeHCTBUS, KOMMYHHKAaTHBHBIC YHUBEPCAIbHbIE YUeOHbIC
IEUCTBHSA, PETYJISTUBHBIC YHUBEPCAIbHBIC YIeOHbIE ICHCTBUSI.

ITo3HaBaTeIbHbIE YHHBepPCAIbHbIE yueOHbIe AeiicTBUSA

Ba3oBrble 1ornyeckue aeiicTBus:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHHIA);

yCTaHABIMBATh CYIIECTBEHHBIN PU3HAK KIaccU(PUKAIK, OCHOBAHUS 11 0000IIEHUS U CPAaBHEHUS;

BBISIBJISITH 3AKOHOMEPHOCTH M MPOTHUBOPEYUS B pACCMATPUBAEMBIX (haKTax, JaHHBIX U HAOIIOIEHUSAX, OTHOCAIINXCSA K (PU3MUECKUM SIBIICHUSIM;
BBISBJISTh TPUYUHHO--CIICJICTBCHHBIC CBS3M TPH HM3YyYCHUHM (QU3NYECKUX SBJICHHA M IPOIECCOB, JENaTh BBIBOJALI C HCIIOJIH30BAHUEM
JeNYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIIOUEHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (PHU3NUECKUX BEIHUNH;

CaMOCTOSITENILHO BBIOUPATH CIOCOO perieHus yueOHOU (u3nueckoi 3amaun (CpaBHEHHE HECKOJBKUX BAPUAHTOB pEIlIeHUs, BRIOOp Hambosee
MOAXOSIIETO C YYETOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrble ucciienoBaTebLCKue AeiCTBHUA.

HCIIOJIb30BATH BOIIPOCHI KaK HCCIIEJ0BATEIbCKUM HHCTPYMCHT I1O3HAHMUA,

MPOBOAUTHh IO CaMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOXHBIH (QU3UYECKHI HSKCIEPUMEHT, HEOONbIIOEe HCCIeTOBaHHE
(hU3UYECKOTO SIBJICHUS,

OIICHUBATh HA TPUMEHUMOCTH U JJOCTOBEPHOCTHh MH(OPMAITHIO, TTOJIYICHHYIO B XO/I€ UCCIICIOBAHUS WJIK SKCIIEPUMEHTA;
CaMOCTOATENbHO (hOPMYITHUPOBATH 000OIIIEHHS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHUS, OTIBITA, HCCIICIOBAHNS,

MMPOTHO3UPOBATH BO3MOKHOC JalbHEHIIIEe pPa3BUTHUC CI)I/ISI/I‘ICCKI/IX MponecCoOB, a TaAKXKEC BbIABUTATH ITPCAIIOJIONKCHUS 00 ux Pa3BUTHU B HOBBIX
YCIIOBHUAX U KOHTCKCTAx.

Pabora ¢ undopmanmeii:

MPUMEHSTh PAa3UYHBIE METOJAbl, MHCTPYMEHTBI M 3alpoChl MPH TMOHMCKE U 0TOOpe MHGOpPMAIMU WM JAaHHBIX C Y4ETOM MPEAIOKEHHOM
yueOHOU (pr3nUecKom 3a1auu;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HH(OPMALINIO PA3IMYHbBIX BUJOB U (POPM IMpeACTaBICHUS;

CaAMOCTOSATCIIBHO BBI6I/IpaTI) ONTUMAJIBHYTIO (bOpMy NpEaAcCTaBJICHUA I/IHCbOpMaI_[I/II/I U WIUIIOCTPUPOBATE PCIIACMBIC 3aaadu HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpaduKoi U X KOMOUHAIIUSMHU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUA:

B XOJie 00CYXJeHHUsI Y4eOHOr0 MaTepuaia, pe3yabTaToB JTJa0OpaTOPHBIX PabOT M MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMoi
TEMBI U BbICKA3bIBaTh HJICH, HAIIETICHHbIC HA PEIICHHUE 3a/1a4M U MOIepKaHue OJIaroxenaTeIbHOCTH OOIIEHUS;
COTIOCTABJIATH CBOU CYXKJICHHUS C CYXKJACHUSIMH IPYTHX YYACTHUKOB JUajora, 0OHapy»XKUBaTh pa3lInyie U CXOJCTBO MO3UIUN;



BBIPAXXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJINYHO MPEICTABIATH PE3YJIbTAThl BBITOJTHEHHOTO (PU3HUECKOTO OMbITA (3KCIIEPUMEHTA, NCCIIEAOBAHMS, TPOCKTA);

MMOHUMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUIYAIbHON paOOThI IPU PELICHUH KOHKPETHOU (pr3nueckoi mpobieMsl;
MIPUHUMATD L€ COBMECTHOM NESATEIbHOCTH, OPraHU30BBIBATh JEHCTBUS MO €€ JOCTHXKEHUIO: PacCHpeleNsiTh PO, OOCYKAaTh MPOLECCHl U
pe3yabTaThl COBMECTHON PabOThI, 0000IAaTh MHEHHS HECKOJIBKUX JIFOCH;

BBINOJIHATH CBOIO YacTh PalOOTHI, OCTUTAsi KAYECTBEHHOI'O Pe3ysibTaTa M0 CBOEMY HAIlpaBJICHUIO U KOOPAWHUPYS CBOU JACUCTBUS C APYTHMHU
YIEHAMHU KOMaH/Ibl;

OLICHUBATh KAYECTBO CBOETO BKJIa/a B OOLIUI MPOAYKT MO KPUTEPUSIM, CAMOCTOSTEIHHO C(HOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranuszaums:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUE€OHBIX CUTYalUsX, TPEOYIOUIUX AJIs pelieHus pU3MUeCKUX 3HaAHUIH;

OPUEHTUPOBATbCSI B PA3IMUHBIX MOAXOJAX MPHUHATUS pPEUIeHUH (MHIMBUAYaJbHOE, NPUHATHE pEIIeHHs B TpyIIe, MPUHATUE pPELIeHUMH
rpymIoi);

CaMOCTOSITENTFHO COCTABIISATh AJTOPUTM peIIeHHs (U3NYECKON 3aJaud WM IUTaHA MCCIIEOBAHUS C YYETOM HMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTHPOBATh MIpeIaraéMble BapUaHThl PEHICHUN;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJbHBII HHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYallUX U IIpeJIaraTh IUIaH €€ U3MEHEHUS;

OOBSICHATH IPUYMHBI JOCTHKEHUS (HEOCTUKEHNUS) PE3yIbTATOB JIEATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JAEATENBHOCTb (B TOM 4YMCJE B XOJ BBINOJHEHHUS (DPU3NYECKOTO HCCIEOBAHUS WIM NPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITENILCTB, U3MEHUBIINXCS CUTYaIUll, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEJIN U YCIOBHUSIM;

CTaBUTh ce0s HAa MECTO JAPYroro 4ejoBeKa B XOJi€ CIOpa WM JAUCKYCCUU Ha HAy4YHYIO T€MY, IOHMMAaTh MOTHBBI, HAMEPEHUS W JIOTUKY
ApYToro,

MIpU3HABaTh CBOE MPAaBO Ha OLIMOKY MPH pelIeHnH (U3NUECKUX 3a7a4 WIK B YTBEPKICHUAX Ha Hay4HbIE TEMbI U TaKOE K€ IIPaBO APYToro.

INPEAMETHBIE PE3YJIBTATbBI
K koHIy 00y4yeHus B 7 kJiacce peMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCS YMEHUMN:

WCIIONh30BaTh TOHATHA: (DU3NYECKUE W XUMHYECKUE SBJICHUS, HAOIIOJCHHE, JKCIEPUMEHT, MOJCNb, THIOTE3a, CIWHUIBI (PU3NUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbie COCTOSIHUS BellecTBa (TBEPIOE, KHUAKOE, ra3000pa3HOe), MeXaHNYeCKOoe NBIKEHUE (paBHOMEpPHOE,
HEpaBHOMEPHOE, TMPSMOJIMHEHHOE), TPAeKTOpHs, paBHOJEHCTBYIOmAs cuia, jAedopManus (ynpyras, IUIaCTHYECKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;

pasznuuath sBieHus (quddys3usi, TEIIOBOE ABMKEHHUE YACTHIl BEIIECTBA, PAaBHOMEPHOE JBIKCHHE, HEPAaBHOMEPHOE IBIIKEHHUE, MHEPIus,
B3aUMOJICVICTBUE TEJ, pAaBHOBECHUE TBEPJIBIX TEJI C 3aKPEIUIEHHOW OChIO BpAILCHUS, MEpeaadya JABJICHUS TBEPABIMU TEJIAMH, KUJIKOCTIMH U
razamu, atMocepHoe JaBJlIeHHe, TUIaBaHKe TeJl, MPEBPAIICHUs MEXaHUYEeCKON YHEPTUH) 110 OMHMCAHUIO X XapaKTePHBIX CBOMCTB M HA OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHE;



pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUYECKUX SBJICHHUI B OKPYKAIOIIEM MUPE, B TOM YUCJe (U3HUECKUE SBICHUS B IPUPOC: PUMEPHI
JBUKEHHSI C Pa3IMYHBIMU CKOPOCTSIMU B JKUBOM U HEXXHUBOU MPUPOJE, NEHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(epHOro
JIABJICHUS HA KUBOUM OpPraHu3M, IJIaBAaHUE PHIO, ppIYard B TEJIE YEIOBEKa, MPU ATOM MEPEBOTUTH MPAKTHUIECKYIO 33/1a4y B Y4EOHYIO, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI;

OINMCHIBATh M3YYEHHBbIE CBOMCTBA TeNl W (pU3MYECKHE SBJICHUS, HCIOIb3ysd (U3MUYECKUE BETUYMHBI (Macca, 00bEM, IMIJIOTHOCTH BEIIECTBA,
BpeMs, MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC TeJa, CUjia TPEeHHs, AaBjieHUE (TBEPAOTO Tela, XKUIKOCTH,
rasa), BBITAJKMBAIOIAs CHJIa, MeXaHUW4eckas padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((UIHEHT IO0Je3HOro AeHCTBUS
MEXaHH3MOB, KHHCTHUUYECKasl U TIOTEHIIUAIbHAS SHEPTHS ), IPU ONMMCAHUHU NPABHIBLHO TPAKTOBATh (PHU3UICCKUI CMBICI UCIIOJIb3YEMBIX BEIHUHH,
uX O0O3HAUYEHUS M €IUHULBI (U3NYECKUX BEIUYUH, HAXOAUTh (POPMYJIbl, CBS3BIBAIOIINME JAHHYIO (U3MYECKYI0 BEIUYHHY C IPYTHMHU
BEJTMYUHAMU, CTPOUTH Ipa)Ku H3y4EHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIINYMH;

XapaKTepU30BaTh CBOMCTBA T, (PM3MUECKUE SIBJICHUS M MPOLIECCHI, HCIIONB3Ys MPABHIIA CIIOKEHUS CHJI (BIIOJIb OJTHOM MpsSIMO¥), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUIIO paBHOBECHs pbidara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHHYECKOU
SHEPTHUH, IIPU ITOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alIUCHIBATH €0 MATEMaTHUECKOE BhIPAXKEHUE;

OO0BSACHATH (PU3MUECKUE SBIICHUS, TIPOIECCH U CBOICTBA TEJ, B TOM YMCJIE M B KOHTEKCTE CUTYaI[Mil MPAaKTHUKO-OpPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIIATh TPUYUHHO--CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢ OMNOpoi Ha 1—2 W3y4EeHHBIX CBOMCTBA
(bu3MYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiats pacu€THble 3a7aud B 1—2 NeHCTBUSA, UCIONB3Ys 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIIUE (PU3WYECKUE BEIWYMHBI: HA OCHOBE aHaIM3a
YCJIOBHSI 3aJlaydl 3allMChIBaTh KPATKOE YCJIOBHE, MOJICTABIATH (PU3WYECKHE BEIMYMHBI B (DOPMYJBI M MPOBOIAUTH PACUETHI, HAXOIAUTh
CIPaBOYHbIE TaHHBIE, HEOOXOIMMBIE JUIS PEIICHUS 33/1a4, OLICHUBATh PEAIMCTUYHOCTh MOJYyYCHHON (PU3UUYECKOI BETUYMHBL;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUThH MPU MOMOIIU (PU3NIECKUX METOJOB, B OMMCAHUU UCCIEIOBAHUS BBIICIATH IPOBEpsieMOe
MIPEANONIoKeHHE (TUIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH TOJYUYCHHBINA pPe3yabTaT, HAXOAUTH OIMIMOKH B XOJI€ OIBITA, JEIaTh BHIBOJBI 10
€ro pe3yybTaram;

MPOBOAUTH OMBITHI MO HAOMIOIEHUIO (DU3MUECKUX SBICHUN WK (PU3MUECKUX CBOMCTB Ten: (hOPMYyIHUPOBATH MPOBEPsSEMbIe MPEANOI0KEHUS,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO 000pYA0BaHUS, 3alMUCHIBATh XO/1 ONBITA U (DOPMYIHUPOBATH BHIBOJIBL;

BBITIOJIHATH TPSIMbIE W3MEPEHUsI PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIBI U TEMIIEpATyphl C HMCIOJb30BAaHHUEM AaHAJIOTOBBIX H
M (POBBIX MPUOOPOB, 3AMUCHIBATH MMOKA3aHUS IPUOOPOB ¢ YIETOM 3aJaHHOU aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOANTH WCCIEOBAaHHE 3aBUCHUMOCTH OJHOW (hHM3MUECKON BENWYMHBI OT APYTrOM ¢ MCHOJIB30BAaHUEM MPSMBIX U3MEPEHHH (3aBUCHUMOCTH
MyTH PAaBHOMEPHO [BIDKYIIETOCS Tela OT BPEMEHU JABMKEHUS Teja, CUJIbI TPEHUS CKOJBKEHHS OT Beca Teila, KadecTBa 00paboTKu
MOBEPXHOCTEW TEeN M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOWAAM CONPUKOCHOBEHHUS TEJN, CUJbl YNPYTOCTH OT YJJIUHEHHUS MPYKUHBI,
BBITAJIKABAIOIIEH CUIIBI OT 00BEMA MOTPYKEHHOHN YaCTH TeJla U OT TIOTHOCTH KHUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJia, OT TITyOWHBI,
Ha KOTOPYIO MOTPYKEHO TEJNO, YCIOBUH IJIaBaHUS TeJ, YCIOBHI paBHOBECHUS pblyara U OJOKOB), Y4acTBOBATh B IUIAHUPOBAHUHU Y4€OHOTO
HCCTIEIOBaHMS, COOMPATh YCTAHOBKY M BBIMOJHATH W3MEPEHHs, CIAEAys MPEMIOKEHHOMY IUIaHy, (UKCHUPOBATH PE3YyIbTaThl MOJTYYCHHOU
3aBUCHUMOCTH (PU3NYECKUX BETUYHH B BUJIE TIPEUIOKEHHBIX TaOIUIl ¥ TPaUKOB, JIe1aTh BEIBOJBI 1O pe3yIbTaTaM UCCIICTOBAHUS;

MPOBOANTHh KOCBEHHBIE M3MEpEeHUs] (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIECTBA KUAKOCTH M TBEPJOTO TeNa, CHJIa TPEHHS CKOJbKEHUS,
JIaBJICHUE BO3/yXa, BHITAIKUBAIOIIAS CUJIa, JEHCTBYIONIAs Ha MOTPYKEHHOE B KHUAKOCTh TENO, KOA(D(PHUIIMEHT TMOIE3HOTO IEHCTBUS MPOCTHIX



MEXaHU3MOB), CJIEAysl MPEUIOKEHHOW MHCTPYKIMU: MPU BBIIOJIHEHUU MU3MEPEHHI coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIIATH
3HAYCHUE NCKOMOM BEIUYMHEL,

e coOuoaTh MpaBmUiia TEXHUKH O€30MaCHOCTH IIpH paboTe ¢ 1a0opaTopHbIM 000pyI0BaHUEM;

® yKa3bIBaTh MPUHLMUIIBI IEHCTBUSA MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYAbI, OapoMeTp,
pblyar, MOJABUXHBIN U HEMOABMKHBIN OJIOK, HAKIIOHHAS IIIIOCKOCTb;

® XapaKTepu30BaTh NPUHLMIIBI AECHCTBHS H3YyYEHHBIX NPHOOPOB M TEXHUYECKUX YCTPOMCTB € ONOpPOH Ha MX ONHUCaHUS (B TOM 4YHCIE:
HOJIIIUITHUKY, YCTPOMCTBO BOJONPOBOAA, TMAPABINYECKUNA NTpecc, MAHOMETP, BEICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCIOJIb3Yys 3HAHUS
0 CBOMCTBaX (PM3MYECKUX SIBICHUHN U HEOOXOIUMbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® TPUBOAUTH MPUMEPHI (HAXOAUTh MH(OPMAIHMIO O MPUMEpax) MPAKTUYECKOTO MCIIOIb30BaHU (U3NUECKUX 3HAHWHA B TIOBCEIHEBHOW >KU3HU
i obecnieueHust 6€30aCHOCTH MPU OOpaIlleHUH ¢ MPUOOPaMU U TEXHUUECKUMH YCTPOMCTBAMU, COXPAaHEHHUS 3/10pPOBbsl U COOJIIOJEHUS HOPM
9KOJIOTUYECKOT0 [TOBEICHUS B OKPYKAIOLIEH cpelie;

® OCYWIECTBIISITh OTOOP MCTOYHMKOB MH(popManmu B VHTEepHETE B COOTBETCTBUU C 33JaHHBIM MOUCKOBBIM 3alPOCOM, HA OCHOBE WMEIOIIHUXCS
3HaHUN M NMyTEM CpaBHEHUS PA3JIMYHBIX MCTOYHHMKOB BBIIEIATH HMH(GOpPMAILMIO, KOTOpas SBJISETCS MPOTUBOPEYMBOM HIIM MOXKET OBbITh
HEJI0CTOBEPHOI;

® HCMOJB30BATh MPH BHITOJIHEHUH YUEOHBIX 33JaHUN HAyYHO--TIOMYJSPHYIO JUTEPATypy (PU3HUECKOTO COAEpIKaHUs, CIPABOYHBIC MaTepHAIIBI,
pecypcel cetu MHTepHeT, BiaieTh NpUEMaMU KOHCIEKTUPOBaHMUS TEKCTa, IpeoOpa3oBaHUs MH(OpMAMKM K3 OJHOW 3HAKOBOW CHUCTEMBI B
APYTYIO,

® CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MICbMEHHBIC U YCTHBIE COOOIICHHSI HA OCHOBE 2—3 MCTOYHHUKOB MH(pOpMaHUU (PU3MYECcKOro coepKaHusl, B
TOM 4HCJIe MyOIUYHO JiesIaTh KPaTKHe COOOIEHUs O pe3yabTaTax MPOEKTOB WIHM YY€OHbIX MCCIEJOBAHUMN, IPU TOM I'PaMOTHO HUCIOJIb30BaTh
M3Y4YEHHBIN MOHATUHHBIN anmnapat Kypca GU3NKH, COMPOBOXKIATh BBICTYIJIEHUE MPE3EHTaLlUEN;

® [P BBINOJHEHUU YYEOHBIX MPOEKTOB U MCCIEAOBAHUN paclpeaesaTh 005S3aHHOCTH B IPYIMIE B COOTBETCTBUU C MOCTaBICHHBIMU 3aJadyaMy,
CIIEANTh 3a BBHINOJIHEHUEM IUIaHA JEHCTBUM, aJeKBaTHO OLICHWBAaTh COOCTBEHHBIN BKJIaJ B JIEATENBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHMKATHUBHOE B3aUMO/ICHCTBHE, YUNTHIBAasi MHEHHE OKPYKAIOIIHX.

K koHI1y 00yueHus B 8 kjiacce peMETHbIE pe3ysIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPakaTh CPOPMHUPOBAHHOCTh Y O0YJAIOIUXCS YMEHUI:

® HCIIOJIB30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JABM)KCHME aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUSI BEILECTBA,
KpUCTANINYECKHE M aMOp(HbIE Teja, HACBIIICHHBIM W HEHACBHIIIEHHBIN Map, BIAXHOCTb BO3[yXa, TEMIEepaTypa, BHYTPEHHssS JHEprus,
TEIUIOBOM JABUTATEllb, JIEMEHTAPHBIN AIEKTPUUECKUN 3apsil, AEKTPUIECKOE MOJIE, IPOBOJHUKH U TUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUI
TOK, MarHUTHOE I10JIE;

e pa3nuuarh SBJIEHUS (TEIUIOBOE pacIIMpeHHE M CXKaThe, TeIulonepenada, TEeIIOBOE paBHOBECHE, CMauyMBaHHE, KalWUIAPHBIE SIBICHUS,
UCIapeHue, KOHJAEHCallUs, IUJIaBJI€HHEe, KpUcCTain3anusi (OTBepAeBaHHE), KHUIIEHHE, Terulonepenada (TEMIONPOBOJAHOCTb, KOHBEKIUS,
U3JIy4EHUE), DJIEKTpU3alus TeJ, B3aUMOJEICTBHE 3apsioB, NEHCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBUE
MarHuToB, J€HCTBHE MarHUTHOTO IOJII Ha TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsE MHAYKIMS) [0 ONMMCAHUIO UX XapaKTEPHbIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JTaHHOE (PU3NUECKOE SIBICHHE;

® pacro3HaBaTh IPOSBICHUE H3YYEHHBIX (U3UUECKUX SBICHUH B OKPYXKAIOLIEM MHpE, B TOM 4YHCle (PU3UYECKHE SIBICHUS B IPHUPOJE:
MMOBEPXHOCTHOE HATSHKEHHWE U KallWUIApHBbIE SIBIEHUS B MPHUPOJAE, KpUCTAJUIbI B mpupoie, uznydeHue ConHIa, 3amMep3aHue BOIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, UHEs, CHEra, JJIEKTPHYECKUE SIBJICHHUS B aTMocdepe, 3JIEKTPUYECTBO KHMBBIX OPraHU3MOB,



MarHuTHoe mnoje 3eMiH, Apedd MOJICOB, POjb MArHUTHOTO MOJS A >KU3HM Ha 3emile, MOJIAPHOE CUSHHE, MPU 3TOM IE€PEBOAMTH
MPAKTUYECKYIO 331a4y B y4eOHYI0, BBIIEIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUN;

OIMCHIBATh M3YYECHHBIC CBOWCTBA TeNl M (PM3UYECKHE SBJICHUS, UCHONB3Ys (PM3NYECKHE BEJIWYMHBI (TeMIlepaTypa, BHYTPEHHSS >HEPrus,
KOJINYECTBO TEIUIOTHI, yJelbHas TEIUIOEMKOCTh BEIIECTBA, yJelbHas TEIUIOTa IJIaBJIEHMs, yJelbHas TeIUIoTa MapooOpa3oBaHus, ylelbHas
TEIJIOTAa CTOPAHUS TOIUTMBA, KOI()(UIIMEHT MOJIE3HOTO ACUCTBUS TEIUIOBOM MAllIMHBI, OTHOCHTEIbHAS BIQXKHOCTh BO3[yXa, SJCKTPUUECKUN
3apsijl, CWJa TOKa, 3JIEKTPUUYECKOE HaNpsKEHUE, CONPOTUBICHHE IPOBOJHHUKA, YAEIbHOE CONPOTUBIIEHHE BEILECTBa, paboTa M MOLIHOCTb
AJIEKTPUUYECKOTO TOKA), MPH OMHCAHUM IMPABUIBHO TPAKTOBATH (PU3MUECKUH CMBICT HCHOJB3YEMbIX BEIMYMH, O0O3HAUYEHUS WM EAUHHUIIBI
(GU3NYEeCKUX BEJIWYMH, HAXOAUTh (POPMYJbl, CBSA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIWYMHY C APYTMMH BEJIMYMHAMH, CTPOUTH Ipaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOWCTBA TeJl, (PU3MUECKUE SBICHHUS U MPOLECCHI, UCIOJIb3YsI OCHOBHBIC TOJIOKEHUS MOJICKYJISIPHO --KHHETUYECKON TEOPHH
CTPOEHUS BEILECTBA, IPUHIIMII CYNIEPIO3ULIMYU MoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH OMa Jyis yyacTKa LeIH,
3akoH /xoyns—JIeHia, 3aKoH COXpaHEHHs HEPTUHU, IIPU 3TOM J1aBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alUChIBATh €I0 MAaTEMATUYECKOE
BBIpa)KEHUE;

OOBSICHATH (PU3NYECKHE IPOLIECCH U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYalUi MPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BbIBISTh
IIPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTh OOBACHEHHE M3 1—2 JIOrMYEecKMX LIaroB ¢ omnopoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, (PU3UIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a7aud B 2—3 JNEHCTBHSL, UCIIOJIB3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (PU3NUYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIOBHS 3aJjaud 3alMChIBaTh KPaTKOE YCIOBUE, BBIABIATH HEIOCTATOK JaHHBIX JJIS PEIICHUs 3a/1adyd, BbIOUpATh 3aKOHbI U (HOPMYIIbI,
HEOO0XOAUMBIE IS €€ PELICHHUs, TIPOBOAUTH PACYETHI M CPAaBHUBATH MOJTyYSCHHOE 3HAUCHHE (PU3NYECKOI BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpPOOJEMBbl, KOTOPbIE MOXHO PEHIUTh NMPU MNOMOIIM (PU3NYECKUX METOJOB, MCIOJb3YS ONMMCAHUE WCCIEIOBAaHUS, BBIIEIThH
IIPOBEPSAEMOE MIPENIIONIOKEHHUE, OLIEHNBATH ITPABUIIBHOCTD MOPSIIKA TPOBEIEHUS UCCIEJOBAHMSI, IENIaTh BBIBOIBI,

IIPOBOJIUTH OIBITHI MO HAOIIOAEHUIO (PU3NYECKUX SBICHUN WM (PU3MUECKUX CBOMCTB Teid (KaNWJUIpPHBIE SIBIEHUS, 3aBUCHMOCTD JIaBJICHUS
BO3JlyXa OT ero oObéMa, TemImepaTypbl, CKOPOCTH MpoIllecca OCThIBAHMS M HArpeBaHus IpU U3IYyYEHUH OT IIBeTa H3JIydaroniei
(mormouiaronieil) MOBEpXHOCTH, CKOPOCTh MCIIAPEHUS BOJABI OT TEMIIEpPaTypbl )KUJIKOCTU U IUIOMIAN €€ MOBEPXHOCTH, JEKTPU3ALMS Tel U
B3aMMO/JICIICTBUE DJIEKTPUYECKUX 3apsAJ0B, B3aUMOJICHCTBUE IOCTOSHHBIX MAarHUTOB, BU3yaJM3allMsl MarHUTHBIX TOJEH MOCTOSHHBIX
MarHuTOB, JEMCTBUS MAarHUTHOTO MOJISl HA TIPOBOJAHMK C TOKOM, CBOIMCTBA 3JIEKTPOMArHuTa, CBOMCTBA JEKTPOJIBUTATEINS IOCTOSSHHOTO TOKA):
(dbopMynpoBaTh MNPOBEPSIEMbIE MPEIINOJIOKEHUS, COOMpPaTh YCTAHOBKY W3 TMPEUIOKEHHOTO OOOPYJOBAHMS, ONHUCHIBATH XOJ OIBITA U
(bopMyIMpOBaTH BBIBOABI;

BBINIOJIHATh NPSIMBIE W3MEPEHMsI TEMIIEpaTypbl, OTHOCUTEJIBHON BIAXXHOCTH BO3/yXa, CHJIBI TOKa, HANpPSDKEHHUSI C MCIIOJIb30BaHUEM
AQHAJIOTOBBIX MPUOOPOB U JATYMKOB (U3NYECKUX BEJIMYMH, CPaBHUBATh pPE3YyIbTAaThl H3MEPEHUH € Y4YETOM 3aJJaHHOM aOCOIOTHOM
MIOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEZIOBAaHUE 3aBHUCUMOCTH OAHOHM (hpr3MyecKoW BENWYMHBI OT APYrod C HUCHOJIb30BAHHUEM IMPSAMBIX W3MEPEHUH (3aBHCHMOCTh
COIMPOTHUBIIEHUS MPOBOJHUKA OT €ro JJIUHBI, IUIOMAAN MONEPEYHOro CEUYEHUs U YAENbHOTO CONPOTHBIICHMS BELIECTBA MPOBOJHHUKA, CHUJIIBI
TOKa, MAYLLIEro 4epe3 MPOBOJHHUK, OT HANPSDKEHHS Ha IPOBOJHMKE, HCCIIEIOBAaHUE IOCIIEIOBATEIBHOTO M MApaJUIENbHOIO COEIUHEHUN
MIPOBOJHUKOB): TJIAHUPOBATh MCCIIEOBAHNUE, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPEHHUS, Cielysl MPeJIOKEeHHOMY IJIaHy, (PUKCHUpPOBATh
pe3yabTaThl MOJYYSCHHOH 3aBUCUMOCTHU B BUJI€ TaOIUIL ¥ IPpaUKOB, 1€1aTh BBIBOBI 110 pe3yabTaTaM HCCIeI0BaHUS;



® TIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (U3NYECKUX BENUYMH (yIenbHas TErI0EMKOCTh BEIIECTBA, CONPOTHBIIEHHE MPOBOAHUKA, paboTa M
MOIIHOCTh JIEKTPHUUYECKOTO0 TOKAa): IUIAHUPOBaTb HU3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys MpeaIokKEeHHOM
UHCTPYKLUHU, U BBIYUCIIATh 3HAUYEHUE BETUUYHUHBI;

e cOOMIOATh MpaBUiIa TEXHUKU OE€30MMaCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYIOBAHHEM;

® XapaKTepu30BaThb NPUHIHIBI JCHCTBUS U3yYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOICTB C ONOPON Ha MX ONMUCAHMA (B TOM YHCIE: CHCTEMa
OTOIUIEHHS JOMOB, THIPOMETp, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUYMK DJIEKTPUUECKON DSHEPIuH, 3JIEKTPOOCBETUTEIbHBIC
pUOOpPBI, HArpeBaTeNbHbIE JIEKTPOIPUOOPHI (IIPUMEPBI), HIEKTPUUECKHE TPEIOXPAHUTEIH, JEKTPOMArHUT, IEKTPOIBUTaTENb IIOCTOSHHOTO
TOKa), UCIIOJIB3YsI 3HAHUS O CBOMCTBAX (PM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® pacmo3HaBaTh INPOCThIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTENbHBIE MPUOOPHI MO CXEMaM W CXEMATUYHBIM PHCYHKaM (SKHUAKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JIBUTATE]Ib BHYTPEHHETO CrOPAHUs, 3JIEKTPOCKOII, PEOCTaT), COCTaBIIATh CXEMBbI 3JIEKTPUUECKUX
Lenei ¢ MmocjaefoBaTelbHbIM U MApPAJICIIbHBIM COEJAMHEHHUEM JJIEMEHTOB, pa3jinyasi YCJIOBHbIE O0OO3HAUEHUS 3JIEMEHTOB AJIEKTPUYECKUX
LeTeH;

® [IPUBOAUTH IPUMEPHI (HAXOAUTh MH(POPMALMIO O MPUMEPAX) MPAKTUYECKOIO UCIOIb30BaHUS (PU3NYECKUX 3HAHUM B IOBCEAHEBHOM JKU3HU
st obecnieueHust 6€30MaCHOCTH MPH OOpAIIEHUH C MPUOOPAMU U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbs M COOJIIOJICHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOILLEN CPELE;

® OCYIIECTBJIATh NOUCK HH(MOpMAIUK (U3UUECKOro cojaepkaHuss B VIHTepHeTe, Ha OCHOBE MMEIOLIMXCS 3HAHUM M MyTEM CpaBHEHUS
JOTIOJTHUTEIBHBIX UCTOYHUKOB BBIACITATH HH(OPMAIIHIO, KOTOPAS ABJSIETCS IPOTUBOPEYMBOM MIT MOKET OBITH HETOCTOBEPHON;

® UCMOJB30BATh NMPH BHITIOTHEHUH YUEOHBIX 33JaHUN HAyYHO--TIOMYJSIPHYIO JTUTEpATypy (pU3HUECKOro coJepiKaHus, CIIPABOYHBIC MaTepHAIIBI,
pecypcel cetu MHTepHeT, BiaieTh NpUEMaMU KOHCIEKTUPOBaHMS TEKCTa, IMpeoOpa3oBaHUs MH(OpMAMKM W3 OJHOW 3HAKOBOW CHUCTEMBI B
APYTYIO,

e Cco3JaBaTh COOCTBEHHbIE NMUCHbMEHHBIE U KpaTKHE YCTHBIE COOOIIEHHs, 00001as MHPOPMALMIO U3 HECKOJIBKUX MCTOYHHUKOB (PU3MUECKOIO
COJIepKaHusA, B TOM YHUCJIe MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW WM MCCIEN0BATENIbCKON JEesITeIbHOCTH, P STOM I'PaMOTHO
HCII0JIb30BaTh NU3YUYEHHBIN MOHATHIHBIN anmapaT Kypca QU3HUKH, COMPOBOXKIATh BHICTYIIJICHHE NTPE3EHTAlUEH;

® IIpU BBINOJHEHUU YYEOHBIX MPOEKTOB M UCCIENOBAHUN (U3NYECKUX IPOILIECCOB PACHpeneisTh O0S3aHHOCTH B IPYIIE B COOTBETCTBUH C
MIOCTABJIEHHBIMU 3aJ]auaMU, CJIEIUTh 3a BBIIIOJHEHUEM IUIaHA JIEUCTBUN U KOPPEKTUPOBAThH €r0, aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKIIA] B
JesITeIbHOCTD IPYIIbI, BEICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, TPOSBIIASA TOTOBHOCTh pa3peiiarb KOH(QIUKTHI.

K koH1y 00y4yeHnus B 9 kJiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE J0JKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCS YMEHUMN:

® CIIOJIb30BATh IMOHSATHS: CHCTEMa OTCU€Ta, MaTepuabHas TOYKAa, TPACKTOPHUS, OTHOCHUTEIHbHOCTh MEXaHMYECKOIro ABMKEHMs, nedopManus
(ynpyras, niaacTudeckas), TpeHHe, LIEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTD U MEPErpy3KH, HEHTP TAKECTH, a0COTIOTHO TBEPAOE TEIIO,
LEHTP TSKECTH TBEPJOTO Tejla, paBHOBECHE, MEXaHUYECKHE KOJIeOaHHs ¥ BOJIHBI, 3BYK, HH(PaA3BYK U YJIbTPa3BYK, JJIEKTPOMAarHUTHbIE BOJIHBI,
IIKaJla JEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh M JallbHO30PKOCTh, CHEKTPbl MCIYCKAaHUS M MOIJIOIIEHUs, anbda-, 6eTa- U ramma-
W3ITy4eHUsl, U30TOINBL, iJIepHasi JHEPreTHKa;

® pa3nuyath SIBICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEIHOE IBUKEHUE, pABHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUYKEHUE, CBOOOIHOE
NaJIecHue TeJl, PAaBHOMEPHOE JBWKEHHME I10 OKPYXHOCTH, B3aMMOJEHCTBHE Te€J, PEaKTHBHOE JBIKEHHE, KoyieOaTelabHOE JBHKCHHE
(3aTyxaronMe M BbIHYXKJCHHbIE KOJeOaHUs), PE30HAHC, BOJHOBOE JBWKEHHE, OTpPaK€HHE 3BYyKa, NPSIMOJIMHEMHOE pacnpocTpaHEHUE,
OTpa)KEHHE U MPEJTOMIIEHUE CBETA, IOJIHOE BHYTPEHHEE OTpaKeHHE CBETa, pa3iiokeHUe OeOoro CBeTa B CIEKTP U CIOXKEHHE CHEeKTPaTIbHBIX



L[BETOB, IMCIIEPCUSl CBETa, €CTECTBEHHAs pPAaJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEMUYATOro CIEKTpa H3Iy4EHHUs) IO ONUCAHHIO HX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JAHHOE (PU3NYECKOE SIBIICHHE;

pacro3HaBaTh MPOSBICHUE N3YUYECHHBIX (PH3MUECKUX SBICHHUN B OKPYKAIOIIEM MHpPE (B TOM Yuciie (pU3NYECKHEe SBICHHUS B IPUPOJIEC: PUITUBHI
U OTIMBBI, JABWKeHHE IIaHeT COJIHEYHOM CHUCTEMbl, PEaKTUBHOE [BM)KEHUE JKUBBIX OPIaHU3MOB, BOCIHPHUSATHE 3BYKOB >KHBOTHBIMHU,
3eMJIETpSICEHUE, CEHCMHYECKUE BOJHBI, I[yHAMH, 9XO, IIBETA TeJl, ONTHYECKUE SIBICHUS B MPUPOZE, OMOIOrMyYecKoe ACWCTBUE BHAUMOTO,
yIbTPa(UOIIETOBOrO U PEHTIEHOBCKOI'O M3JIyY€HUH, €CTeCTBEHHbIN pajiMOAKTUBHBIN (POH, KOCMUYECKHE JIyUH, PaJMOAKTHUBHOE H3IIydeHHE
IIPUPOJHBIX MUHEPAJIOB, JECUCTBHUE PaJMOAKTUBHBIX M3Jy4YEHUI Ha OpPraHu3M ueloBeKa), IPU 3TOM IEPEBOAUTH IPAKTHUUECKYIO 3a/ady B
yueOHYI0, BBIAEIATH CYLIECTBEHHbIE CBOWCTBA (IIPU3HAKH) (PU3NUYECKUX SIBIICHHIA;

OIMCHIBATh U3YYCHHbBIE CBOMCTBA TeN U (PU3MUECKHUE SIBICHUS, UCIIOb3Ysl (PU3NUECKUE BEIIMUMHBI (CPEIHSS. 1 MTHOBEHHAs! CKOPOCTh Tella MpU
HEPAaBHOMEPHOM JBM)KEHHUH, YCKOPEHME, IEPEMEILEHHUE, MTyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHHUS, CUJla YIPYTOCTH, CUjla TSAKECTH, YCKOPEHUE
CBOOOJHOIO MajieHHs, BEC Tejla, UMIYJIbC Teja, MMILYJIbC CHJIbI, MeXaHHueckas padoTa M MOIIHOCTb, MOTEHIMAJbHAs SHEPrus Tela,
MOJIHATOTO HAJl IOBEPXHOCTHIO 3€MJIM, OTEHLUAIbHASI SHEPTUS CHKATOM MPYXKUHBI, KHHETUYECKAsl SHEPTUs, M10JIHAs MEXaHUYecKasl dSHEprus,
IepUOoJl M 4YacToTa KOJIeOaHUH, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, [OKAa3aTelb MPEIOMIICHUS CPelbl), U
OIMCaHWH TPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICT HCIIOJIb3YEMbIX BEIMYUH, 0003HAUCHHS U €IUHUIIB (PHU3UUYECKUX BEIMYHH, HAXOJUTh
(GopMyIbl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYH0 BEIMYMHY C JPYTMMH BEJIUYMHAMH, CTPOMTH IpadUKu H3YyYEHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3NUECKUE SBICHUS U IPOLECCHI, HCIOJb3Ys 3aKOH COXPAHEHUS YHEPTUH, 3aKOH BCEMHPHOTO TITOTEHUS,
MIPUHLIMII CYTIEPHIO3ULMHN CUJI, IPUHIUI OTHOCUTENbHOCTH [ anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCA, 3aKOHBI OTPAYKEHUS U
IIPEJOMJICHUSI CBETA, 3aKOHBl COXPAHEHHUsS 3apsI0OBOIO M MacCOBOIO 4YHCENI NpU SJEPHBIX peakUusX, HOpU 3TOM JaBaTh CIOBECHYIO
(hOopMyJIMPOBKY 3aKOHA U 3aMKUCHIBATh €70 MAaTEMaTHUYECKOE BbIPAKEHHUE;

OO0BACHATH (U3NYECKUE TPOIIECCH M CBOWCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYaI[Mil MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISIBIATH
MPUYMHHO--CJIEZICTBEHHBIE CBS3M, CTPOUTH OOBSCHEHHE W3 2—3 JIOTMYECKHMX IIaroB ¢ ONOpPOM Ha 2—3 M3YyYeHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacyéTHble 3a7aud (ONMUparoIIMecs Ha CUCTeMy W3 2—3 ypaBHEHHUH), UCHOJIb3YS 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (U3HUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4M 3alMChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOIINE WIIM U30BITOYHbIE JaHHbIE, BHIOUPATh
3aKOHBI U (OPMYJIbl, HEOOXOUMBIE I PEIIEHUs, IPOBOAUTH PACUEThl U OLIEHUBATh PEAIMCTUYHOCTH MOJIYYEHHOIO 3HAUEHUS (PU3NYECKOU
BEJIMYHHBI;

pacrio3HaBaTh NMpoOJIeMbl, KOTOPblE MOXKHO PEIIUTh HMPHU MOMOIIM (PU3NYECKHX METOAOB, HCIIONb3Ysl ONMUCAHHWE HCCIEI0BaHMs, BBIIEIAThH
MIPOBEPSIEMOE TPENI0JIOKEHHE, OLIEHUBATh MPABWIBHOCTh IOpSIKA IPOBEIEHUS HCCIEIOBAHUS, JeNaTh BBIBOJBI, HHTEPIPETHPOBATDH
pe3yabTaThl HAOIIOCHUN U OTIBITOB;

MPOBOJIUTH OMBITHI 10 HAOMIOJEHUIO (U3NYECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tel (M3ydeHHe BTOporo 3akoHa HbroToHa, 3akoHa
COXpPaHEHHUs SHEPTUH, 3aBUCUMOCTh NepHoAa KojeOaHui Mpy>KMHHOIO MasiTHUKA OT Macchl Irpy3a U )KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTY/Ibl MaJiblX KoJIeOaHUM, NPSMOIUHEWHOE paclpoCTpaHEHHE CBeTa, pPa3JIoKEHHE OEJIoro cBeTa B CIEKTP, HM3Y4YEHUE CBOWCTB
n300pakeHUs] B IJIOCKOM 3€pKajie M CBOMCTB H300pa)keHWsl MpeaMeTa B coOuparolled JMH3e, HaONI0JIeHHEe CIUIOMIHBIX W JIMHEHYaThIX
CIIEKTPOB M3JIYYEHHUS): CAMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY M3 M30bITOUHOro Habopa 0O0OpyHOBaHMs, OMUCHIBATH XOJ OIBITa U €ro
pe3ynbTaThl, GOPMYJIUPOBATh BHIBOJIBI;



MPOBOJIUTH MPH HEOOXOIMMOCTH CEPHIO MPSIMBIX U3MEPEHHH, ONpeesisis CpeHee 3HaueHNe n3MepsieMoil BenuuHbl ((pokycHoe paccTosHue
cobuparoiei JUH3bI), 000CHOBBIBATh BHIOOP CIIOC00a M3MepeHus (M3MEPUTEIBLHOTO ITPHOOpa);

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTEH (PU3NYECKUX BEIIMYHMH C UCIOJIH30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCHMOCTb ITYyTH OT BPEMEHHU TIPU
PaBHOYCKOPEHHOM JBIDKEHHH 0€3 HavyaJbHOH CKOPOCTH, MEpHOAa KOJIeOaHWH MaTeMaTWYecKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTpaXCHHUsl CBETa OT yIJia MaJCHUS W yIJia MPEJIOMJICHUS OT Yriia MaJeHHs): IJIAHUPOBATh MCCIIEIOBAaHHUE, CAMOCTOSTEIILHO COOUPATh
YCTAaHOBKY, (PMKCHPOBATh PE3YJIbTAThl MOJYYCHHOW 3aBHCUMOCTH (U3UYECKUX BEIMYUH B BHJE TAOJIUIl M TpadUKOB, JIENaTh BBIBOJBI 110
pe3yabTaTaM HCCIICIOBAHNUS;

MIPOBOJIUTh KOCBEHHBIC H3MEpEHHsI (PU3MUYSCKUX BEIWYMH (CPEAHSS CKOPOCTh W YCKOPEHHE Tejla TpPU PABHOYCKOPEHHOM JIBMDKEHHH,
YCKOpPEHHE CBOOOHOTO MAJICHHS, )KECTKOCTh TMPYXKHUHBI, KOOPPHUIIMESHT TPCHUSI CKOJIBKEHUS, MEXaHUYeCcKasi padoTa U MOIIHOCTh, 4aCcTOTa U
nepuosl KoieOaHWi MaTeMaTHYeCKOro M MPYKMHHOTO MAasTHUKOB, ONTHYECKas cujia COOMparomel JUH3bL, PaJdOaKTUBHBIA (HOH):
IUTAHUPOBATh M3MEPCHHs, COOMpaATh SKCIECPUMEHTAIBHYIO YCTAHOBKY W BBINOJHATh WM3MEPCHUs, CIEAys MPEIJIONKCHHON WHCTPYKIIHH,
BBIUUCIIATH 3HAUYCHNE BETMYMHBI 1 aHAJIM3UPOBATH MOIYYEHHBIE PE3YJIBTATHI C YUYETOM 3a/IaHHON TIOTPEIIHOCTH U3MEPEHHIA;

co0JIr01aTh MpaBHiIa TEXHUKH OE30MIACHOCTH MPH padoTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

pa3nuyaTh OCHOBHBIC NPU3HAKH M3YYCHHBIX (PM3MUECKUX MOJENei: MaTepralibHasl TOYKa, aOCONIOTHO TBEPIOE TEIO, TOYCYHBIH MCTOYHHK
CBETA, JIy4, TOHKAs JINH3a, [UIaHeTapHask MOJIeIb aTOMa, HYKJIOHHAs! MOJIEIb aTOMHOTO SIIPa;

XapaKTepU30BaTh MPUHIIMIIBI JCHCTBUS W3YYCHHBIX MPHOOPOB W TEXHUYECKUX YCTPOWCTB C OINMOpPOM HAa HMX OMHUCaHHUsS (B TOM 4YHCIIE:
CIHUJIOMETp, JATYUKH IOJIOKEHHSI, PACCTOSHUS M YCKOPEHHS, PaKeTa, dXOJIOT, OYKH, MEPHCKON, (oToammapar, ONTHYECKHUE CBETOBOJIHI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), WCHOJB3ys 3HAHHS O CBOWCTBAX (PM3MUCCKUX SIBJICHUH W HEOOXOAMMBbIC (QH3UYECKUE
3aKOHOMEPHOCTH;

WCTIOJIB30BAaTh CXEMbl M CXEMaTHYHBIE PUCYHKH HW3YYEHHBIX TEXHHUYECKHUX YCTPOWCTB, W3MEPHUTENBHBIX MPHOOPOB M TEXHOJOTHUYECKUX
IIPOLIECCOB TPHU PEIHIEHUH Y4eOHO--NPaKTHUECKUX 3a]ad, ONTHYECKHE CXEMbl JIi MOCTPOSHHS H300pakeHUH B IJIOCKOM 3epKaje U
coOuparoiei JTuH3E;

MPUBOANTE MIPUMEPHI (HAXOAUTh WH(OPMAIMIO O MPHMEPax) MPAKTUYECKOTO MCIOIb30BaHUS (PU3NYECKUX 3HAHUI B TOBCEAHEBHOW JKHU3HU
s obecnieueHust 6€30MacCHOCTH MPU OOpallleHUH ¢ MPUOOPaMU U TEXHUUECKUMH YCTPOMCTBAMHU, COXpAaHEHHUs 3/10pPOBbs U COOJIIOJICHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH cpeie;

OCYIIECTBIISATh IOUCK MH(MOPMAIH (PU3UIECKOTO cojaepkaHus B VHTepHETe, cCaMOCTOATENEHO (OPMYIHPYS MOMCKOBBIA 3ampoc, HaXOAUTh
MTyTH OMPEeNICHHs TOCTOBEPHOCTH MOy4YeHHOH HH(OPMAIH HAa OCHOBE MMEIOIINXCS 3HAHUI U JIOTIOJIHUTEIFHBIX HCTOYHUKOB;
WCTIOJIh30BATh TP BHITIOTHEHUH YUEOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO JTUTEpATypy (PU3HUECcKOro cojepiKaHus, CIPaBOYHBIC MaTepHAIIBI,
pecypcel cet MHTEepHeT, BiIaieTh NpUEMaMU KOHCIEKTUPOBAHMUS TEKCTa, MpeoOpa3oBaHUs MH(OpMAIMK W3 OJHOW 3HAKOBOW CHUCTEMBI B
ApPYTYo;

co3llaBaTh COOCTBEHHBIE TMCbEMEHHBIE M YCTHBIE COOOIIEHHUSI Ha OCHOBE WH(POPMAIINN U3 HECKOJIBKUX UCTOYHHKOB (DU3MUYECKOTO COJepIKaHNS,
NyOJINYHO TPEACTABIATh PE3yIbTaThl MPOSKTHOM WM HMCCIEIOBATENbCKOM NEATENbHOCTH, MPH 3TOM T'PaMOTHO HCIIOJIb30BaTh M3Y4YEHHBIN
MOHATUIHBIN amnmapar M3y4aeMoro pasnena (HU3UKH W COMPOBOXKIATH BHICTYIICHHE IMpe3CHTAned ¢ y4€TOM OCOOCHHOCTEH ayIuTOPHH
CBEPCTHHKOB.



4 TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauvecTBo yacoB
Jlaboparopure DJiIeKTPOHHBIE (IU(POBHIE)
Ne n/m HaumeHnoBanue pasiesioB 1 TeM NPOrpaMMbl KoHTpoJibHbBIE padoThI
Bcero 00pa3oBaTebHBIE PECYPCHI
padoThI /mpaKkTHYecKHe
padoTHhI
Paspnen 1. ®u3uka 1 e€ posib B NO3HAHUHM OKPY:KAIOLIEr0 MUpa
11 — " 5 Bubnuoreka IIOK
' H3HKA - Hayka O HpHpOne https://m.edsoo.ru/7f416194
12 DUBIECKHe Be 5 Bubnmoreka IIOK
. U314 HC BCIIMYUHBI
. https://m.edsoo0.ru/7f416194
1.3 EcTtecTBeHHOHA i METOJI TTO3HA 2 bromorexa LIOK
. TCCTBCHHOH HBIN MCT! IMTO3HAHHUA
. A https://m.edsoo0.ru/7f416194
Hroro no paznerny 6
Paspen 2. [lepBoHayabHble CBeJeHHS O CTPOEHHMH BellecTBa
91 CTo0cHHe BelecTBa 1 Bubnmoreka IIOK
. HHUC B TB
P t https://m.eds00.ru/7f416194
2.2 JIBKeHHE U B3aMMOJICHCTBHIE Yac elIecTBa 2 1 brbmorexa LIOK
. BHU HUC U B3aUM HNCTBHUEC 4YAaCTHUIL] B TB.
s HBett https://m.eds00.ru/7f416194
2.3 ArperaTHble COCTO eIecTBa 2 brbmorexa LIOK
. TATHBbI TOAHUS B TB
P B https://m.eds00.ru/7f416194
Hroro no paznenay 5
Pazngen 3. /IBuskeHne U B3auMOJAelCTBHE TeJl
3.1 MexaHn4ecKoe eHue 3 brbmmorexa LIOK
. XAHUYCCK! BHUXCHU
A https://m.edsoo0.ru/7f416194
bubmmoreka IJOK
2 n 4 1
3 HEpHHA, Maced, [IoTHOCTR https://m.edso00.ru/7f416194
Bubnmoreka IJOK
3.3 Cuma. B 14 1 2
. Brt it https://m.edso0.ru/7f416194
HTroro no pasaery 21



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

Pa3nen 4. /laBjienne TBEPABIX TeJ, AKUAKOCTEH U ra3oB

41 Hasnenue. Ilepenava naBiaeHust TBEpABIMU TENIAMU, 3 Bubnmoreka IIOK
’ SKUIKOCTSAMHU U Ta3aMHu https://m.edso00.ru/7f416194
4.2 JaBienue KUAKOCTH 5 bubmmorexa LIOK
' a https://m.edso00.ru/7f416194
Bubnmoreka IIOK
43 Atmoceproe aapiciue 6 https://m.edsoo.ru/7f416194
44 JeficTBUE )KUAKOCTH U Ta3a Ha MOTPyKEHHOE B HUX 7 Bu6morexa [IOK
' Teno https://m.edso0.ru/7f416194
HTroro no pasaexy 21
Paspnen 5. Pa6ora u MOIIHOCTb. DHEeprus
Bubnmoreka IIOK
>1 Pabora i MomEOCTS 3 https://m.edso00.ru/7f416194
5.2 IIpocTblie MEXaHU3MBI 5 bubmorexa LIOK
' P https://m.edso0.ru/7f416194
5.3 MexaHudecKas SJHEprUst 4 bubmorexa [IOK
' p https://m.edso00.ru/7f416194
HTroro no pasaexy 12
Pe3epBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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

8 KJIACC

KoanuecTBo yacoB
JlaGopaTopHble DJIeKTPOHHbIE
Ne i/m HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl KonTposbHbie paborer (wapposrie)
Bcero /mpaKkTHyecKue o0pa3oBaTe/bHBIE
padoThI
padoTsl pecypchl
Pasgen 1. TenyoBbIe sIBJICHAS
11 C . 7 Bubmuoreka [IOK
. TpOEHHE U CBOMCTBA BEIIECTBA
p m https://m.edsoo.ru/7f4181ce
bubanoreka [JOK
1.2 T 21 1 4
CILIOBHIE PONECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paspean 2. DulekTpuyeckne 1 MATHUTHBIE SIBJICHUS
51 DNEeKTpUYECKUE 3apsabl. 3apsLKEHHBIE Tea U UX 7 Bubmmorexa [IOK
' B3aUMOJIEIICTBHUE https://m.edsoo.ru/7f4181ce
Bbubnuoreka IIOK
2.2 IT i 71 20 1 7
OCTOSHHBIH SICKTPHICCIIH TOK https://m.edsoo.ru/7f4181ce
Bubnnoreka IIOK
2.3 M 6 1 1
ATHITHBIC ABICHIA https://m.edsoo.ru/7f4181ce
54 3 4 1 Bubnnoreka [IOK
. JIEKTPOMArHATHAsT MHIYKIHS
™ AyKH https://m.edsoo.ru/7f4181ce
HTroro no pazaeny 37
Pe3epBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 1O ITPOTPAMME 68 3 13



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

9 KJIACC

KoanuecTBo yacoB

DJIeKTPOHHBIE
JlaGopaTopHbie
(nudposrie)
Ne ni/m HaumeHnoBaHue pa3aesioB 1 TeM NPOrpaMMBbl KoHTpoJbHbIE padoTnI
Bcero o0pa3oBare/ibHbIE
padoThI /mpakTH4YecKue
pecypcbl
padoThI
Paznen 1. Mexanuueckue siBJeHHA
11 MexaHn4yecKkoe IBMXEHHUE U CITOCOOBI €TO 10 Bubnmoreka IIOK
' OIINCAHUS https://m.edsoo.ru/7f41a4a6
Bubnmoreka IIOK
1.2 B i 2 1
SanMoaeHcTEHE Teit 0 3 https://m.edsoo.ru/7f41a4a6
Bubnmoreka IIOK
1. 1
3 3aKOHbI COXpaHCHHA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no paznerny 40
Pa3nen 2. Mexanndeckue KoJie0aHHs H BOJTHBI
bubanoreka [JOK
2.1 M 0 7 1
CHAMIICCKHE KOMCOAA https://m.edsoo.ru/7f41a4a6
butnuoreka IJOK
2.2 M .3 8 1 1
CAATHMICCKHE BOTHRL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 3. DjeKTPOMATHUTHOE T0JI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEKTPOMAarHUTHOE TOJIE€ U DJIEKTPOMArHUTHBIE 6 5 bubnunoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbI€ SIBJIEHUA
41 3aKOHBI pacIpOCTPaHEHHS CBETA 6 bubmorexa [IOK
) pactpoctp https://m.edsoo.ru/7f41a4a6
butimoreka IJOK
4.2 JI 6 1
MHSbI 1 OIITHICCKHC MPHOOP! https://m.edsoo.ru/7f41a4a6
bub OK
4.3 Paznoxxenne Genoro cBera B CIIEKTP 3 1 h;p;?/?:i;icﬂ).ru [7f41a436



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

Hroro no pazaery 15
Pa3nea 5. KBanToBbIe sIBJIEHHUS
5.1 Wcnyckanue v moriomnieHue CBETa aTOMOM 4 bubmorexa [IOK
' Y H https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOIO spa 6 bubmorexa LIOK
: p o https://m.edsoo.ru/7f41a4a6
5.3 SlnepHble peakuuu 7 bubmorexa [IOK
: JICPHbIC peakil https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paspen 6. IloBropuTebHO-00001aI0IIMIi MOY b
6.1 [oBTOpenue n 0000IEHANE COOepKaHUI Kypca 9 5 Bubmmorexa [IOK
' (usuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paznerny 9
OBIIEE KOJIMYECTBO YACOB I10 IIPOT'PAMME 102 14



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

5.IIOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoauuecTBo yacoB
N Nagoparopuere | Jara JJieKTpOHHBbIEe HH(POBbIE
w/n Tema ypoka Beero KourtpoabHbie paoTsl e ——— 06pa3OBaTeJ11>m,1e
pa6oTsbl pecypcbi

1 Om3uka — HayKa 0 Ipupoe. SIBIeHus MPUPOIBI 1
duznueckue ABICHUSA 1

3 duznyeckre BEIIMUUHBI U UX U3MEPEHHE 1
Ypok-uccienopanue "M3mepenne Temneparypsl

4 IIPY TIOMOIIH KUJKOCTHOTO TEPMOMETPA U 1
JaTyhKa TeMIepaTypbl"

5 Mertoap!l HayyHOTo no3HaHusL. OnucaHue 1 bubnuoreka [IOK
(bu3nUeCcKUX SIBICHUIA C TIOMOIIBIO MOIEeei https://m.edsoo.ru/ff09f72a
Ypoxk-uccienosanue "IIpoBepka rumoTe3s:

6 JaJIbHOCTh M0J1ETa NIapHKa, MyIIEHHOTO 1
TOPU30HTAJIBHO, TEM OOJIbIIE, YeM OOJbIIIe
BbICOTa ITycKa"

7 Crpoenue BemiectBa. ONbIThI, JOKa3bIBAIOIINE 1 Bubnmoreka IIOK
JIMCKPETHOE CTPOEHHE BEIIeCTBA https://m.edsoo.ru/ff09fe0a

8 JIBMKEeHME YaCTHII BELIECTBA 1 bubmorexa [IOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccienoBanne «OMNbITH 10 HAOIIOCHUIO 1
TEIJIOBOTO PACIIMPEHNUS Ta30B)

10 ArperaTHbIE COCTOSIHHS BEIeCTBa 1
OCOoOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

11 O6o0meHne Mo 5a311eny <<HepB0Ha‘IaHLHII[)Ie 1 bubmmorexa LIOK

https://m.edso0.ru/ff0a0378
CBEJICHHSI O CTPOCHUH BEILIECTBA

12 MexaHnueckoe ABIKeHHE. PaBHOMepHOE 1 1 Bbubmmorexa IIOK
HEPaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6

13 Ckopoctb. Enununel ckopoctu 1 bubmorexa [IOK

https://m.edsoo.ru/ff0a079c

14 Pacuer myTu u BpeMeHH ABHKEHUS 1 Bubnmoreka IIOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

https://m.edsoo.ru/ff0a0ae4

15 Wueprus. Macca — Mepa WHEPTHOCTH Tel brbmmorexa LIOK
https://m.edsoo.ru/ff0a0c10
ITnotHOCTHE BemecTBa. Pacuer macchl 1 00beMa Bubnmoreka IIOK
16
TeJia Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopras paborta Ne 1«Ompenenenme
IUIOTHOCTH TBEPIOTO TEIa)
18 Pemenue 3ana4 no teme "IInoTHOCTH BemecTsa" Bubmrorexa LIOK
https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapakTepUCTHKa B3aUMOICHCTBUS TEI.
Cuna ympyroctu. 3akoH ['yka
JlabopaTopnas padota Ne 2 «3yuenue
20 3aBUCHMOCTH pacTshKeHus (1edopmanyn)
MPYKUHBI OT TPUIIOKECHHON CHIIBI
21 SIBnenue tarorenus. Cuia TSHKECTH
CBs13b MEX/TY CUJION TSXKECTH M MacCOM TeJa.
22 Bec Tena. PISIIJ.ICHI/IC 3amay o teme "Cuita bubnmorexa [IOK
. https://m.edsoo.ru/ff0al778
TSOKECTH
23 Cuna TsKeCTH Ha IPpYTUX IUIaHeTax. Bubmmorexa [IOK
Du3nYeCcKHe XapaKTEePUCTHKH TIIAHET https://m.edsoo.ru/ff0a1502
24 Wzmepenue cui. Junamomerp bubamorexa LIOK
https://m.edsoo.ru/ff0al8cc
Bubnnoreka [IOK
25 Bec rena. Hepecomocth https://m.edsoo.ru/ff0al778
26 CrnosxeHue IByX CUJI, HAIIpaBJIEHHBIX M0 OAHON Bubnmoreka IIOK
npsiMoii. PaBHOeiicTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pewenue 3anay no teme "PaBHopelcTBYIOIIAS
cun"
28 Cuna tpenus u e€ Buapl. TpeHue B Ipupoae u Bubmmoreka [IOK
TEXHHKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabora Ne 3 «M3ydyenue
29 3aBUCHMOCTH CUJIbI TPEHUS CKOJIBKEHHUSI OT CUJIBI Bbubnunoreka [JOK
JIABJICHUS U XapaKTepa COMPUKACAIOTIHXCS https://m.edsoo.ru/ff0alcc8
TIOBEPXHOCTEM»
30 Pewenue 3anay Ha onpejeneHue



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
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PaBHOJEHCTBYIOIIEH CUIIBI

Pemenne 3amau mo temam: «Bec Tenay,

Bbubanoreka [JOK
31 «Fpacpnqeucxoe n3o00pakeHne cmn», «CIITbDY, https://m.edsoo.ru/ff0alde0
«PaBHOMEHICTBYIOIAS CUIT»
Konrponbnas padora Ne 1 mo Temam:
32 «MexaHuueckoe JABIKEHHE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «['papuueckoe
n3obpaxxeHne cuin», «CHibDy
33 Hagnenue. CriocoObl yMEHBLICHUS 1 Bubnmoreka [IOK
YBEJUUYCHUSI TABICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue raza. 3aBUCUMOCTD JJaBJICHUS Ta3a OT Bubnuorexa IIOK
00BEMa, TEMIIEPATypHI https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHus TBEPABIMHU TEIAMH, bubnuoreka [IOK
KAAKOCTSIMH U ra3amu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )KUJKOCTH U Ta3e, BHI3BAHHOE bubanoreka [JOK
IIEACTBUEM CHIIBI TSAKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3aga4u no teme «/laBieHue B xKUAKOCTH Bubnuorexa IIOK
u rase. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
38 Coobmarommecs: CoCyabl bubmmorexa [IOK
https://m.edso0.ru/ff0a2970
39 TuapaBaryecKuii mpecc bubamorexa LOK
https://m.edso0.ru/ff0a3136
40 Manometpsl. I[TopuiHeBOH XKUAKOCTHBIA HACOC
Atmocdepa 3emin U IPHIUHEI €€ Bbubmmorexa [IOK
41
CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
Bubnmoreka IIOK
42 Bec Bo3ayxa. ATmocdepHOe naBieHue https://m.edsoo.ru/ff0azb5a
43 W3zmepenne armocdeproro nasienus. OnbIT Bubnmoreka [IOK
Toppuuemm https://m.edsoo.ru/ff0a2da8
44 3aBHCHMOCTh aTMOC(EPHOTO TABICHUS OT Bubmmorexa [IOK
BBICOTBI HaJl yPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepons. ATmMocdepHoe naBieHne Ha Bubnmoreka IIOK
Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo Teme "' ATMocepHoe

nasiaeHne"
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JleiicTBUE JKUAKOCTH U Ta3a Ha OTPYKEHHOE B

Butnmoreka IIOK

47 HHX TeJI0. ApXHMenoBa CHiIa https://m.edsoo.ru/ff0a3276
JlaGoparopnas padota Ne 4«Onpenencane
48 BLITaJI;KI/IBIa)}OHlepﬁ CHJTBI ;[eﬁCTBS}oI:ueﬁ Ha Tejo bromorexa LIOK
’ ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKUIKOCTHY
Jlabopatopnas padota Ne 5 «MccnenoBanue
49 3aBI/ICI;/IMO(I:)TI/I B:Cﬁ TeJla B BOJIE OT Og’béMa brmorexa LIOK
. https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B KUAKOCTh YaCTH TeJIa»
Bbubnanoreka [JOK
50 Tnapare e https://m.edsoo.ru/ff0a3a96
JlabopaTopnas pabota Ne 6 "KonctpyupoBanue
51 apeoMeTpa WIN KOHCTPYUPOBAHUE JIOJKU U
onpeseneHre e€ rpy3onoarEMHocTH"
Pemenue 3amau mo Temam: «IlnaBanue cymoB.
52 Bo3z[yx0nn:1laaﬂne» «/laBneHue TBepZ[LI})I(HTeH brbmmorexa LIOK
y ’ ’ https://m.edsoo.ru/ff0a3654
JKUJKOCTEH U Ta30B»
53 Kontponsnas padora Ne 2 o teme «/laBnenne
TBEPIBIX TEJ, KHUIKOCTEH U Ta30B»
Bubnmoreka IIOK
>4 Mexanirieckas paora https://m.edsoo.ru/ff0a3f82
55 MorHocTh. EMUHUIIBI MOIITHOCTH brbmorexa LIOK
https://m.edsoo.ru/ff0a3f82
56 VYpok-uccienoBanue "Pacyér MOIIHOCTH,
pa3BuBaeMoi IpH MoabEME 10 JecTHule"
57 [Ipocteie Mexanu3mel. Peruar. PaBHoBecue cui
HAa phIyare
Pbryaru B TeXHUKE, OBITY U TIPHPOJIE.
58 JlaboparopHras pabota N}',Q 7«I§CSJICHJIOB3HI/IG bubamorexa LIOK
N https://m.edsoo.ru/ff0a478e
YCIIOBHIA PABHOBECHS phIUara
59 Pewenue 3anay no Teme «YciioBUsl paBHOBECHUS bubnnoreka IJOK
phIYaray https://m.edsoo.ru/ff0a48a6
KoaddunueHT mone3Horo AedcTBHs MEXaHU3Ma.
60 Jlaboparopras pabora Ne 8 «M3mepenne KI1/]
HaKJIOHHOM TIJIOCKOCTH
61 Pemenue 3ama4 nmo Teme "PaboTta, MOIITHOCTD, Bbubnunoreka [JOK
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KITa" https://m.edsoo.ru/ff0a4c48
62 Mexanmnueckas sHeprus. Knnerndeckas u 1 Bbubmorexa [IOK
MOTEHIHATbHAS SHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHs] MEXaHUUECKOI SHEPTriH 1 bubmorexa LIOK
https://m.edso0.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
64 "DKcnepUMEeHTAIIbHOE ONpeAeTIeHUEe H3MEHEHUS 1
KWHETUYECKOH U MOTEHIMAIBLHON SHEPTUH PU
CKaTBIBaHUHM TeJla 10 HAKJIOHHOM IIoCcKOCTH"
65 Konrponbnas padora Ne 3 o Teme «Pabora u 1
MOIIIHOCTB. DHEPTH»
66 Pe3sepBHblil ypok. Pabora ¢ Tekcramu 1o Teme 1 bubnuoreka [JOK
"MexaHHYECKOE JBIKEeHHE" https://m.edsoo.ru/ff0adee6
67 Pe3zepBHblil ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
" JlaBlieHHE TBEPABIX TE, )KUIKOCTEH U ra3oB” https://m.edsoo.ru/ff0a4ffe
68 Pe3sepBHblil ypok. Pabora ¢ Tekcramu 1o Teme 1
"Pabora. MorHocTs. DHeprus"
OBIIEE KOJIMYECTBO YACOB I1O TIPOI'PAMME 68
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8 KJIACC

KoanuecTBo yacoB

JJleKTpoHHBIe IH(POBbIE

e Tema ypoka KourpoabHbie JlabopaTopHble Aara oOpa3oBaTeibHbIE
n/n Bcero H3YyYCHUS
padoTHhI padoThI pecypchl
OCHOBHBIE TIOJIOKEHHUS MOJIEKYIIIPHO-
1 KAHETHYECKON TEOPUH U UX OI?BITEBIC 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0a5256
MOATBEPIKICHHAS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Monenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO 1 Bubmmoreka IIOK
COCTOSIHHI BEI[eCTBa https://m.edsoo.ru/ff0a540e
OOBsACHEHHE CBOMCTB TBEPIOTO, )KUIKOTO U
4 ra3000pa3HOro COCTOSHUI BelllecTBa Ha OCHOBE 1
I0JIO’KEHUI MOJIEKYJIIPHO-KUHETUYECKOM
TECOpHUH
5 Kpucrannmndeckue u amMmopQHbIe Tena 1 Bubamorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KanmUIIpHOCTE. [loBepxHOCTHOE 1 bubnuoreka [IOK
HaTSHKCHUE https://m.edsoo.ru/ff0a5530
7 TemmoBoe pacuIupeHne U CKaTue 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
3 Temmneparypa. CBsi3b TeMIepaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JBMKEHHSI YaCTHI]
Buytpennss sneprus. CriocoObl H3MEHEHHU S bubmmorexa IIOK
9 . 1
BHYTPEHHE# YHEprUuu https://m.edsoo.ru/ff0a5c60
10 Buner Termmonepexaumn 1 bubmorexa HOK
https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepenius "[IpakTudeckoe
11 I/ICI)HOJ'II)30];1':IHI:/I€ ;-ICHJ'IOBII:IX CBOMCTB BEIIECTB U 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a65c0
MaTepuasoB B LEJISIX dHeprocoepexeHus"
12 KomnuaectBo TermnoTel. Y aenpHast TEIIOEMKOCTE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TermmoBoro Oanxanca. TemmooOMeH u 1 Bubmmorexa [IOK
TEIJIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
14 Jlabopatopnas pabota Ne 1"VccnenoBanue 1 1 Bbubmmorexa IIOK
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SIBIICHUS TETUIOOOMEHA TIPY CMETITMBAHUN
XOJIOTHOM U ropsiueld Boabl"

https://m.edsoo.ru/ff0a6a98

Pacuer xonmmaecTBa TCIJIOTHI, HEOOX0UMOTO JUIA

15 HATrpPEBaHUS TeJa U BBIJICIAEMOIO UM MPH
OXJTaXICHUH
JlabopatopHnas padota Ne 2"OnpenencHue Bubmuoreka [IOK
16 N
YIENBHOHN TEMIOEMKOCTH BelecTRa" https://m.edsoo.ru/ff0aébb0
17 OHeprust TOIUIMBA. Y IeNbHAS TEeIUIOTa CrOpaHus Bubmorexa LIOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue U OTBEPACBAHUC KPUCTATUIMICCKUX Bubmuoreka [IOK
Ten. Y aenbHast TEMI0Ta IUIaBICHUs https://m.edsoo.ru/ff0a71d2
19 Jlabopatophas padota Ne 3"OnpenencHue Bubnuorexa IIOK
YIENBHOMN TETJIOTHI ITaBJIeHHsI Jiba" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanue u koHAeHCam. Mcmapenne Bubamorexa LIOK
https://m.edsoo.ru/ff0a740c
Kunienue. Y aenpHas TEIoTa napooopa3oBaHus
21 Hu KOHJ:[eHcaL}llI/II/I. 3aBUCUMOCTD T:MHGII:aTprI bubmorexa [IOK
https://m.edsoo.ru/ff0a786¢
KUTICHHS OT aTMOC(EPHOTO TaBICHUS
Bnaxknocts Bo3myxa. Jlabopatopras padota Ne 4
22 "OnpeneneHue gZHOCHTCHLI:{Oﬁ I;J'Ia)KEIOCTI/I bubmorexa [IOK
. https://m.edsoo.ru/ff0a7628
BO3IyXa
23 Pemenne 3a1a4 Ha onpeieNICHUE BIaXXHOCTH
BO3IyXa
[puHIUIE! pabOTHI TEIUIOBBIX IBUTATEINCH.
24 [TapoBas TypOuHa. /IBuraTens BHyTpEHHETO
CropaHus
25 KIIJI remnoBoro aBurarens. TemmoBere Bubnnoreka IIOK
JIBUTATEITN ¥ 3alllTa OKPYKAFOIIECH cpeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKoH COXpaHEHUs W NPEBPAIICHAS YJHSPTUU B
TEILTOBBIX IMpOIeccax
IMoaroToBka Kk KOHTPOJIBHOI paboTe Mo TeMe
27 "T:HJ‘IOBBIG HBJ‘ICHI::. I/ISMeHepHI/Ie arperaTHblX bubamorexa [IOK
N " https://m.edsoo.ru/ff0a83f2
COCTOSIHWH BellecTBa
28 Konrponshast padora o teme Ne 1"TemoBsie Bubnmoreka IIOK

siBjeHUs. I3MeHeHue arperaTHbIX COCTOSIHUM

https://m.edsoo.ru/ff0a86ae
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BerecTna"

Onextpuzanms Tel. J[Ba poaa 3MeKTpUIECKUX

29
3aps0B
30 Ypok-uccnenoBanne "DISKTPUIAIHS TEI
UHAYKIMEH U IPU CONPUKOCHOBEHUN"
31 B3anmopelicTBre 3apsKeHHBIX TEll. 3aKOH Bubnmoreka IIOK
Kynona https://m.edsoo.ru/ff0a87e4
Onextpudeckoe noiue. HampsxeHHOCTH
32 3HCKT§I/I‘ICCKOFO TIOJIAL. Hp:Hunn CyIepHOo3UINN bubmorexa LIOK
. https://m.edsoo.ru/ff0a8ala
JNEKTPUYECKHX MOJIeH
33 Hocwurenu anekTpuuecKux 3apsiioB.
DnemMeHTapHbIi 3apsan. CTpoeHue aToma
34 ITpoBOTHUKH U AUAIEKTPUKU. 3aKOH COXPAaHEHUS bubnuoreka [IOK
JIIEKTPUYECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha IpUMEHEHHUE CBOICTB bubnuoreka [JOK
JIEKTPUYECKHX 3aPsII0B https://m.edsoo.ru/ff0ad0cc
DIIEKTPUUCCKUI TOK, YCIIOBUS €ro
36 cymecIT)BOBaHI/m. I/ICT(})/‘{HI/IKI/I INEKTPUUECKOTO bubmorexa LIOK
https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUS 3TEKTPUIECKOTO TOKA bubamorexa LIOK
https://m.edso0.ru/ff0a96b2
38 Ypoxk-uccnenopanue "JleHCTBHE AIEKTPUIECKOTO
MOJIs1 Ha IPOBOJAHUKH U TUDIIEKTPUKH"
39 DNEeKTPUUECKHA TOK B MeTaJlJIaX, )KUIKOCTIX U bubnunoreka [JOK
rasax https://m.edso00.ru/ff0a9838
40 DneKkTpuuecKas 1emb U €€ COCTaBHbBIE YaCTH
a1 Cuia Toka. JJaboparopHas pabora Ne 5 Bubmmorexa [IOK
"H3mepenHne 1 peryaupoBaHHe CHIIBI TOKA" https://m.edsoo.ru/ff0a8bd6
DekTpuyeckoe HanpspkeHue. BoipTMeTp.
42 .Ha60pI;TOpHa$I pa6OIT)a Ne 6 "I/I3MepeHI/Isz/I bubamorexa [IOK
. https://m.edsoo.ru/ff0adel4
peryJupoBaHue HAMIPSHKSHUS
43 ConpoTuBjeHHEe IPOBOAHUKA. Y IEIbHOE Bubmmorexa [IOK
COTIPOTHBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
m JlabopaTopHast paboTa Ne 7 "3aBucumMocTb Bubnmoreka IIOK

QJICKTPUYCCKOTO COIIPOTUBJICHUA ITPOBOAHUKA OT

https://m.edsoo.ru/ff0aa738
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€ro JUIMHEL, IUIONIAHN ITOTIEPEYHOT0 CEUCHUS U
MaTepuana"

3aBHCHMOCTH CHJIBI TOKA OT HAMIPSDKEHHS. 3aKOH

Bubmmoreka IIOK

45
OmMa 1St yyacTKa Iemu https://m.edsoo.ru/ff0aad4a
Jlabopatopnas padora Ne 8 "VccnenoBanue
46 3aBHCHMOCTH CHJIBI TOKa, UITYILIET0 Yepe3 Bubnmoreka [IOK
PE3HCTOp, OT COMPOTHBIICHUS PE3UCTOPA H https://m.edsoo.ru/ff0aa04e
HanpsKeHus Ha pesucrope”
47 [ocnenoBarensHOE M TApaJIEIBHOE COSANHEHUS
MPOBO/IHUKOB
J1a6 6oTa Ne 9 "IT
. ’ a0 chzaTopH:ﬂ pz:K :Tav ° f:B:p;(aaH:aBHga BiGmorexa LIOK
JIOYKEHHS HAITPSHKSHU I NPY TTOCIIeJ0BAaTEIbHOM
P P N : https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JBYX PE3UCTOPOB
J1a6 6oTa Ne 10"I1
' abopartopHas pabdora Ne poBepKa npasuiia BiGmiorexa LIOK
JIS1 CHJTBI TOKA TIPH MTAPaJUICIEHOM COCIHHEHIH
) " prmap 8 https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pewenue 3anau Ha npumeHeHue 3akoHa OMa 11 Bubmmoreka IIOK
Pa3IUYHOTO COCAUHECHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOITHOCTP AIIEKTPHYECKOTO TOKA. Bubmmorexa [IOK
3akon Jxoyis-JleHna https://m.edsoo.ru/ff0ab124
59 JlabopatopHras padota Ne 11"OmpeneneHue Bubmmorexa [IOK
paboThl ¥ MOIIHOCTH JEKTPUYECKOro TOKa" https://m.edsoo.ru/ff0ab3e0
C) 0
53 3erelz<TTpI/II/I:eiCI:(0HI‘/'Ie ;I}Ie; I/ll"II:HH: T611); HTIzJ(I)HOTxoe Bubmmorexa LIOK
P P Y- ROP https://m.edsoo.ru/ff0ab660
3aMBIKaHHe
IMoxaroToBka kK KOHTPOJIBHOI padoTe Mo TeMe
54 "DneKkTpudeckue 3apsaapl. 3apsKEHHbIE Tella U Bubmmorexa [IOK
ux B3aumoaeicTeusa. [10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIIEKTPUIECKUH TOK"
Kontponsnaas pabora Ne 2 o Teme
"DeKTpudecKue 3apsbl. 3apsHKESHHbBIE Tella U bubnmoreka [JOK
55 . o
MX B3auMoieicTBUsA. [10CTOSHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUH TOK"
56 [TocTostHHBIE MarHUTHI, X B3aUMOJICHCTBIE
57 VYpok-uccnenosanue "N3ydenne monen bubnmoreka [JOK
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IMOCTOSIHHBIX MarHUTOB"

https://m.edsoo.ru/ff0ac3d0

58

MarnuTtHoe nojie. MarHuTHOE 110j1€ 3eMIIN U €T0
3HAaYEHHE TS )KU3HU Ha 3eMire

Bubnmoreka IIOK
https://m.edsoo.ru/ff0acOba

59

OmnsIT DpcTena. MarauTHOE 110ITE
3JEKTPUYECKOr0 TOKa MarHUTHOE MOJIe KATYIIKA
C TOKOM

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0acld?

60

[puMeHeHHe HIEKTPOMArHHUTOB B TEXHHUKE.
Jlabopatopnas padora Ne 12 "3yuenne
JICHCTBHS MATHUTHOTO TIOJISI HA IPOBOJIHUK C
TOKOM"

Bbubanoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

ONeKTpoBUraTeNb IOCTOSIHHOTO TOKA.
Hcnonb30BaHKE 31E€KTPOIBUTaTEICH B
TEXHUYECKHX YCTPONCTBAX U Ha TPAHCIOPTE.
JlabopatopHas pabota Ne 13 "KoncrpyupoBanue
W M3ydeHne paboThl 3IEKTpoABUTATENS "

Bubnuoreka IIOK
https://m.edsoo.ru/ff0ac86¢

62

OmnpbiTel @apases. 3aKOH IEKTPOMarHUTHOU
uHaykuu. [Ipasuio Jlenna

63

Onexrporereparop. CrocoObl momydeHus
3NEKTPUUECKON SIHEPTrUH. DIICKTPOCTAHINN HA
BO300HOBIISIEMBIX UICTOUYHHKAX YHEPTHU

64

[ToaroroBka Kk KOHTPOJIBHON padoTe 1Mo TeMe
"JneKTpuuecKue U MarHUTHbIE sIBIEHUS"

65

KontpomsHas padora Ne 3 o Teme
"JneKTpuuecKue U MarHUTHbIE SIBIEHUS"

Bubnnoreka IIOK
https://m.edsoo.ru/ff0acbh14

66

PeseprHbIit ypok. Pabota ¢ TekcTamu 1o Teme
"TennoBble ABneHUA"

Bubnmoreka IIOK
https://m.edsoo.ru/ff0accse

67

PeseprHbIit ypok. Pabota ¢ TekcTamu 1o Teme
"TIocTOSIHHBIN 27eKTpUYECKUl TOK"

Bubnnoreka IIOK
https://m.edsoo.ru/ff0acdc6

68

PezepBHbIit ypok. Pabora ¢ TekcTamu 1o Teme
"MarHuTHbIe sIBICHUS"

OBIIEE KOJIMYECTBO YACOB 11O ITIPOI'PAMME
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9 KJIACC

KoaunyecTBo yacoB

DJIeKTPOHHBIE HU(POBLIE

Ne Jara
Tema ypoka Koutpounbnbie | JlaGopaTopHbie oGpasoBaTeibHbIe
n/n Bcero HM3Yy4YeHUs!
padoThI padoTHhI pecypcesl
1 MexaHnuecKoe ABIKCHHE. MaTepuaibHasi TOUKa 1
5 Cuctema otcuera. OTHOCHUTEIBLHOCTh 1 Bbubnnorexa [JOK
MEXaHUYECKOTO IBMKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE OJIMHEIHOE JABMIKEHHE 1 Bubmmorexa LIOK
BHOMEPHOE MPSIMOJIMHEHHOE TBUKEHU
P PAMOT A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMEpHOE MpAMONIHHEHHOE TBIKCHUE. 1
CpenHsis 1 MTHOBEHHAsI CKOPOCTh
5 [IpssMonuHETHOE PABHOYCKOPEHHOE JBUKEHUE. 1 Bubmmorexa [IOK
YckopeHue https://m.edsoo.ru/ff0ad8d4
6 CKOpPOCTBH MPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO 1
nsrxenust. I'paduk ckopoctu
J1ab 6otaNe 1 "O
HUS TeJa PU PaBH HHOM
yerop Ha tpIp . yerop K https://m.edsoo.ru/ff0adb18
JBIDKCHHH 110 HAKIIOHHOM MJI0CKOCTH
8 CBo6oaHoe nagenue ten. Onertel [annies 1
. IIanBHOMepHOC JZ[BI/I)Ke6HI/Ie 1o oxp)};mﬁovcm. . BuGmuorexa LIOK
epro. 1 4actorta obparieHus. Jlnnelinas u
PHOA pait https://m.edsoo.ru/ff0ael76
YTIIOBasi CKOPOCTH
10 LlenTpocTpeMuTeNbHOE YCKOPEHHE 1
bub. OK
11 Ilepselii 3akoH HeroToHA. BekTop cuiibl 1 htIi{Ip::I;I/?TT]%eI:jascI)_f).ru /026612
Bropoii 3akon Herotona. PaBHoaelicTByoIast Bbubmorexa [IOK
12 1
cuna https://m.edsoo.ru/ff0ae72a
bubanorexa [TOK
13 T i H .C 1
petuii 3akoH HerotoHa. Cymneprno3uiius cui https://m.edsoo.ru/ff0ae982
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Pemenue 3amay Ha TIIPUMEHCHNUE 3aKOHOB

Bbubnnorexa [JOK

14 Herotona https://m.edsoo.ru/ff0aeb6c
Bubmmorexa [IOK
15 Cina ynpyrocti. 3axoi I'yka https://m.edscl)lo.ru/faneca2
16 Pemenne 3amad mo Teme «Cuiia yupyroctm
17 JlabopatopHnas pabota Ne 2 «Onpenenenne bubanorexa [JOK
KECTKOCTH TIPYKUHBD) https://m.edsoo.ru/ff0aee28
bubmuoreka [TOK
18 Citna Tpetis https://m.edscl)laru/fanf738
19 Pemenne 3amad mo Teme «Cuiia TpeHUS bubamorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTopnas pabota Ne 3" OmnpenencHue bubnuorexa [TOK
K03 UIMEHTA TPEHUS CKOJIBKCHHUS" https://m.edsoo.ru/ff0af8be
21 Pemenre 3agau o teme "3akoHsl HeroToHA. bubanorexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuna TS)KEeCTH M 3aKOH BCEMHUPHOTO TATOTEHUSI. bubnuorexa [TOK
YckopeHre cBOOOTHOTO MaieHHs https://m.edsoo.ru/ff0af044
Ypoxk-koupepeHius " J[BiKeHHE TET BOKPYT
23 rpaBuTannoHHOTO IeHTpa (ColTHEUHAs CHCTEMA).
lanaktuku"
24 Pemenue 3ama4d o teMme "Cuna TSHKECTH U 3aKOH bubarorexa [TOK
BCEMUPHOTO TATOTCHUs" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocmuueckas ckopoctb. HeBecoMocTs 1 Bubmmorexa [IOK
neperpy3Ku https://m.edsoo.ru/ff0af33c
55| roiptos sone, Pesnomsene ptoro emn e bGorexa LIOK
SAKpEIEHHOIT 0Chio BpAIIEHI https://m.edsoo.ru/ff0afe36
27 Mowmenr cunbl. LleHTp TsxecTu
28 Pemenne 3amau o Teme "MomeHT cuitbl. LleHTp Bu6mmorexa IIOK

TsDKECTH"

https://m.edsoo.ru/ff0b02b4
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[oxroToBka kK KOHTPOJIBHOH padoTe 1o TeMe

bubaunorexa [JOK

29 "M .B i
ixaHqucxoe IBIDKeHKE. B3anmoneiicTue https://m.eds0o.ru/ffOb0408
Tel
K 6oTa Ne 1
30 "1\(;1:2;?;};1:3 if/ikeﬂnen%:lﬁ;o eificTBHE Bubmuoreta LIOK
. A ' A https://m.edsoo.ru/ffOb06ec
Tel
u N .3
3| cospumerunmimymca, Vupyroe n eympyroc BuGmotexa LIOK
P . yApea. ynpy yrpy https://m.edsoo.ru/ff0b07fa
B3aUMO/IeiiCTBUE
32 Pemrenue 3amad o Teme ""3aKOH COXpaHEHUS bubanorexa [JOK
umIymsca" https://m.edsoo.ru/ff0b096¢
33 VYpok-koH(pepeHuus "PeakTUBHOE NBHIKCHUE B
IIpUPOJIe U TeXHUKe"
34 Mexanmdeckas padoTa ¥ MOITHOCTh buGamorexa LIOK
P H https://m.edso0.ru/ff0b0a84
35 Pabota cuitbl TSDKECTH, CHIIBI YIPYTOCTH M CHIIBI bubanorexa [JOK
TpeHuUs https://m.edsoo.ru/ff0b0db8
JlabopaTopnas pabota Ne 4 «OnpeznencHue
36 paboTHI CHIIBI TPEHHS TIPH PABHOMEPHOM
JBIDKCHUH Tella 10 TOPH30HTAIBHON
TIOBEPXHOCTH
37 CBs13b 3HEprun 1 padoTel. [loTeHManbHas
SHEpTHs
38 Kunernueckas sneprus. Teopema o Bubmmoreka [IOK
KUHETHYECKON SHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOoH COXpaHEeHHs! FHEPTUU B MEXaHUKE
JlaGoparopnas pabota Ne S«3ydyenue 3akoHa bubanorexa [JOK
40
COXpaHEHHsI SHEPT UL https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHoe IBHKEHUE U €TO Bbubnuoreka [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxatommue kosebanus. BeiHyxaeHHbIe bubanorexa [JOK
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Kxosiebanus. Pe3onanc

https://m.edsoo.ru/ff0b20f0

43 MateMaTH4eCKuil U IPYKUHHBIH MasTHHKH
VYpok-ucciaenoBanue «3aBUCUMOCTh NTEpUOA
44 K(f)ﬂeﬁaHI/Iﬁ :T KECTKOCTH IPY>KUHBI U I\I/)Iacfm bubmorexa LIOK
https://m.edsoo.ru/ffob197a
rpy3a»
45 IIpeBpaiieHre FHEPTUU NPH MEXAHUIECKUX
KoJIeOaHUSX
JlaboparopHras pabota Ne 6 «Onpenenenne
46 qaCTopTLI Hpneplfoz[a KoJieOaHui Epy)KI/IHHOFO bubmorexa LIOK
https://m.edsoo.ru/ff0blaec
MasITHUKa»
Jlaboparophnas pabota Ne 7 «IIpoBepka
47 HeSaBII)/ICI/H\I/:I,OCTI/IpHepI/IOI[a Kone6paHm§ rpy3a, Bubmiorexa OK
https://m.edsoo.ru/ff0b197a
MIOJIBELIIEHHOTO K HUTH, OT MACCHI TPy3a»
48 Mexannueckue BoJHbI. CBOMCTBA MEXAHUYECKUX bubamoreka [TOK
BOJH. [IpO/I0NIbHBIE U MOTEPEYHBIC BOJHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-xoH(pepeHus "MexaHndecKre BOJTHBI B
TBEpAOM Tene. CelicMu4yeckue BOJHBI"
50 3Byk. PactipocTpaneHne u oTpakxeHue 3ByKa
51 VYpoxk-uccienopanue "HabirogeHue 3aBHCHMOCTH
BBICOTHI 3ByKa OT YacTOTHI"
59 I'poMKOCTb 3ByKa M BBICOTA TOHA. AKYCTUYECKHI
pEe30HaHC
53 Ypok-koHpepeHuus "YapTpa3ByK U HHOPa3BYK B Bubnuorekxa [IOK
TPUPOJIE U TeXHUKe" https://m.edsoo.ru/ff0b23ca
IToxroToBka Kk KOHTPOJIBHOH paboTe 1o TeMe
54 "Bai[(omﬂ COXpaHeHI/II)ﬂ. Mexafnqecm/le KoyleOaHus bubamorexa LIOK
R https://m.edsoo.ru/ff0b25f0
U BOJIHBI
KonTponbHast padota Ne 2 o Teme "3aKoHBI
55 coxpaHeHus. MexaHndeckrue KoneOaHus u

BOJIHEI"
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DJIEeKTpOMAarHuTHOE IoJIe. DIIEKTPOMAarHUTHBIC

Bbubnnorexa [JOK

56
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBOHCTBA AIIEKTPOMArHUTHBIX BOJH
VYpok-koHpepennus "lkana 31eKTpoOMarHuTHBIX
58 P W Pep P Bbubnnorexa [JOK
BOJIH. MICIIONb30BaHUE 3JICKTPOMATHUTHBIX BOJIH
. .\ P https://m.edsoo.ru/ffob2fe6
JUISL COTOBOM CBSI3U
VYpok-uccienopanue "M3yueHue cBOHCTB
59 P ya Bbubnnorexa [JOK
AJIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO
P ., https://m.edsoo.ru/ff0b2c6c
MOOMIBEHOTO TenedoHa
60 Pemenue 3ana4 Ha onpesieieHne YacTOThl U
JUTHHBI 3JICKTPOMATHUTHOW BOJTHBI
61 DnexkTpoMarHuTHas npupoja csera. CKopocTb Bubmmorexa [IOK
cBeTa. BoHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Ucrounuku cBera. [Ipsmonuneiinoe
o p . o bubaunorexa [JOK
acrtpocTpaHeHue cBeTa. 3atMerns ColHIa U
pactipoctp https://m.eds00.ru/ff0b3658
Jlynsl
63 3aKoH OTpakeHUs cBeTa. 3epkana. Pemenue Bubmmorexa [IOK
3aj1a4 Ha IPUMEHEHHE 3aKOHa OTPAXKCHHSI CBETa https://m.edsoo.ru/ff0b38c4
64 n 3 bubarorexa [TOK
€JIOMJICHHE CBeTa. 3aKOH MPEIOMJICHNUS CBeTa
P P https://m.edsoo.ru/ff0b3aea
[omHOE BHYTpEeHHEE OTpaKCHHE CBETA.
65 - TP P bubnnorexa [JOK
CIIOJIb30BAHUE TTOJTHOTO BHYTPEHHETO
yIp https://m.edsoo.ru/ff0b3c5¢c
OTpaKEHUSI B ONITHYECKUX CBETOBOAX
JlabopaTopnas padota Ne §"UccrenoBanue
66 3aBHCHUMOCTH yTJa MPEJIOMIICHHUS CBETOBOTO JTyda
OT yrJla MaJIeHus Ha TpaHuIle "BO3ayx-cTekio""
Ypoxk-koupepeHius "Vcnonbp30BaHIe MOJHOTO
67 BHYTPEHHETO OTPaKEHUs: CBETOBOIBI,
ONTHKOBOJIOKOHHAS CBSI3h"
bubnnorexa [JOK
68 JIun3zpl. Ontuyeckas cuiia JIMH3bI

https://m.edsoo.ru/ff0b3f2c
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Bbubnnorexa [JOK

69 [MocTpoeHue n300pakeHUit B IMH3aX https://m.edsoo.ru/ffob444a
Jlabopartopras pabdora Ne 9"Omnpenenenue
70 (bOKyI(jHOFE paCCpTOSIHI/ISI u OHTH‘I:CCHKOﬁ CHIIBI Bubmrorexa LIOK
8 https://m.edsoo.ru/ff0b4206
coOuparore JTMH3bI"
71 Ypoxk-koHpepenus "OnTuyecKue JINH30BbIE bubmuoreka [TOK
npubopsr" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak onTugeckas cuctema. 3peHne bubamorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-kondpepenuus "ledexrsi 3penus. Kak
COXpaHUTH 3peHue"
Paznoxxenue Genoro cBera B crieKTp. ONBITHI
74 Hrrorona. Cnoxxenue CHeKTpaJ'II)HTI;II)X IIBETOB. bubmorexa [IOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlabopaTopnas pa6ota Ne 10"OmbIThI 1O
75 Pa3JI0KEHUI0 OEJIOT0 CBETa B CIICKTP U bubnuorexa [TOK
BOCIIPHUATHIO [[BETA [TPEIMETOB MPHU UX https://m.edsoo.ru/ff0cOe2a
HaOJIOJICHUH Yepe3 [[BETOBBIC (DHIIBTPHI"
76 VYpok-nipaktukyM "BonHoBbBIE CBOWCTBA CBETA!
aucnepcenst, narepdepeHnys u audpakus”
77 OmnsiTel Pesepdopaa u mmanerapaas MoIensb Bubmmorexa [IOK
aToma https://m.edsoo.ru/ff0c12a8
78 ITocrynarst bopa. Monens atoma bopa
79 Hcnyckanue v norjaouieHUe CBeTa aTOMOM. bubarorexa [TOK
KBantsl. JIuneiuaTeie CrIEKTPbI https://m.edsoo.ru/ff0c144c
80 Ypoxk-paktrkyMm "HabmoneHne criekTpoB Bubmorexa [IOK
ucmyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUIBI bubmotexa IOK
https://m.edso00.ru/ff0c1672
bubanorexa [TOK
82 Crpoenue aroMHoro sipa. HykimoHHas Mozens

https://m.edsoo.ru/ffOc18ac
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Bbubnnorexa [JOK

83 P N
a/IM0AKTHBHBIE TpeBpalieHus. M30Tons https://m.edsoo.ru/ffoclald
Pemenne 3amay o reme: "PagnoakTuBHBIE Bbubnnorexa [JOK
84
npeBpanieHus" https://m.edsoo.ru/ffOclb4da
85 [epuon noypacnana
86 Ypoxk-koH(pepeHius "PaaroakTHBHBIC U3ITYYCHUSI bubmuoreka [TOK
B IPUPOJIC, MEAUIINHE, TeXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakuuu. 3aKOHBI COXPAHEHUS bubanorexa [JOK
3apsIOBOTO ¥ MacCOBOTO YHCEN https://m.edsoo.ru/ffOc1c58
88 DHeprus CBsI3u aTOMHBIX sifiep. CBsI3b Macchl U bubanorexa [IOK
SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pewenue 3anay no teme "SnepHsie peakuuu”
90 Peakuuu cuntesa u nenenus saep. Mcrounuku bubamorexa [TOK
sHepruu ComnHia u 3831 https://m.edsoo.ru/ff0c1e88
Ypoxk-koH(pepeHus "SnepHast sHepTEeTHKA.
91 JeiicTBUs pagMOaKTUBHBIX U3JIyY€HUN Ha JKUBbIE
OpraHu3msl"
[oxaroToBka kK KOHTPOJIBHOH padoTe o TeMe
92 "B;[GK 0MarHI/1THO§ rnoJie Q?IGKT OMAarHUTHBIE bubaorexa LIOK
P o P https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIE SIBIICHHS
KontponsHas padora Ne 3 o Teme
93 "JJIeKTPOMAarHUTHOE T10Jie. DJIEKTPOMAarHUTHbIE
BOJIHBL. KBaHTOBBIE sIBJICHHS"
94 IToBTopenue, o606menue. IlpakTukym mo Kypcy Bubnuorekxa [IOK
"B3anmoeiictaue Ten" https://m.edsoo.ru/ff0c245a
IloBTOpenue, 0600menue. Pemenue pacue
YECTBEHHBIX 4 [0 TEM TUIOBBI
R s https://m.edsoo.ru/ff0c2572
IIPOIIECCHI
IToBTOpenue, 06001eHNE. Pemenne pacyeTHbIX U BuGmiorexa LIOK
96 Ka4yeCTBEHHBIX 331a4 10 TeMe "KII/] TermoBsix

nBurareiaein”

https://m.edsoo.ru/ff0c2a22
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[ToBTOpenue, o6o0meHNe. Pemenne pac4eTHEIX U

bubaunorexa [JOK

97 "KII 1
KAICCTBEHIbIX 3am:q o Teme a https://m.edsoo.ru/ff0c2b30
JIIEKTPOYCTAHOBOK
98 [ToBTopenue, o606mmeHue. [IpakTukym 1o Kypcy 1 1 bubanorexa [JOK
"CBeTOBBIC SIBICHHS" https://m.edsoo.ru/ff0c2c52
IoBTopenue, 0606meHue. PaboTa ¢ TekcTamMu Mo bubanorexa [JOK
99 1
TeMe "3aKOHbBI COXpaHEHHS B MEXaHHKE" https://m.edsoo.ru/ff0c2d6a
100 [oBTopenue, 0606meHue. PaboTa ¢ TekcTamMu Mo 1 bubanorexa [JOK
teme "Konebanus v BoyHb!" https://m.edsoo.ru/ff0c2e82
101 IoBTOpenue, 0606meHue. PaboTa ¢ TekcTaMu 1Mo 1 bubanorexa [JOK
teme "CBeToBLIe sBaeHMs" https://m.edsoo.ru/ff0c3044
102 IoBTOpenue, 0606meHue. PaboTa ¢ TekcTaMu 1Mo 1
teme "KBaHToBas u snepHas gpuszuka
OBIIEE KOJIMYECTBO YACOB 11O ITIPOI'PAMME 102 14
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