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NNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHHs COCTABJICHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM 00pa3oBaTenbHON
nporpammel, npeacraBieHHbx B PI'OC OO0, a takxe ¢ yuéroMm ¢enepaibHO pabodeld mporpaMMel
BocniuTanus U Konnenuuu npenogaBanus yueOHoro npeamera «Duszmkay.

Conepxanue mporpamMmbl 1O (U3MKE HAmpaBieHO Ha (OPMHPOBAHUE €CTECTBEHHOHAYYHOU
rPaMOTHOCTH OOYyYalolIUXCsl M OpraHM3alMi0 H3ydeHus (U3MKKM Ha JAESITeIbHOCTHOM ocHOBe. B
nporpaMMe 1o (M3MKE YYUTHIBAIOTCS BO3MOXXHOCTH Y4eOHOTO MpeaMeTa B pealu3aliiil TpeOOBaHMI
OI'OC OO0 K MmIaHUPYEeMBIM JIMYHOCTHBIM WM METANpPEJIMETHBIM pe3yJbTaTaM OOYYCHHS, a TaKkKe
MEXIIPEIMETHBIE CBSI3M ECTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
o0OpazoBaHws.

[TporpamMma 1o (u3HKe yCTaHABIMBACT paclpeaesieHue y1eOHOro Marepualia Mo rojgaM OO0ydeHHs
(mo kiaccam), mpejuiaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTh W3YYEHUS TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COZICPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00ydaronuxcsl.

[Iporpamma mo ¢usuke paspaboTaHa ¢ LEIbI0 OKA3aHHUA METOJAMYECKOM TOMOIIM YYHUTETIO B
co3aHuu paboueil mporpamMmel M0 y4eOHOMY MPEIMETY.

Odusnka SBISETCS CHCTEMOOOPA3YIOMIMM [JIsi €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
MOCKONBKY (PM3MUYECKUE 3aKOHBI JIe)KAaT B OCHOBE MTPOLIECCOB U SIBJICHUMN, H3y4aeMbIX XUMUEH, OMOTIOTHEH,
acTpoHOMHEH W (QU3NYECKOW reorpadueil, BHOCUT BKJIAJ] B CCTECTBEHHOHAYYHYIO KapTHHY MHDA,
MPeI0CTaBIsIeT Haubosee sICHble 00pa3libl MPUMEHEHHs] HAyYHOTO METOJla MO3HAHUA, TO €CTh crocoba
IIOJIyYEHUs JOCTOBEPHBIX 3HAHUM O MUDE.

Opna u3 TIaBHBIX 337a4 Gu3ndeckoro o0pa3oBaHuUs B CTPYKType 001Iero o0pa3oBaHusl COCTOUT B
(OopMUPOBAHNUU €CTECTBEHHOHAYYHOU I'PaMOTHOCTH M UHTEpeca K HayKe y 00ydaromuxcsl.

Wzyuenne ¢usukun Ha  0a30BOM  ypOBHE  IMpEAINOJIaraeT  OBJAJCHHE  CIEAYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYUYHYIO IPaMOTHOCTb:!

® Hay4HO OOBSCHSTDH SIBICHUS;

® OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIETOBAHMS,

® HHTEPHPETUPOBATH JAaHHBIE U HCIOJIb30BAaTh HAayUHbIE J10KA3aTEIbCTBA AJIS MOIY4YECHUS
BBIBOJIOB.

Llenu u3yueHust pU3MKU Ha ypOBHE OCHOBHOT'O 0011ero oopa3zoBaHus onpenaeieHsl B KoHuenuuu
npenofaBaHus ydyeOHoro mpenmera «@Pusuka» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit
denepaiuy, peaau3yoLUMX OCHOBHbIE 00IIe00pa3oBaTelbHble MPOrPaMMBbl, YTBEP)KIEHHON pelleHueM
Komnernn MunucrepctBa npocsenieHusi Poccuiickoit deneparuu (mpotokoa ot 3 aexadpst 2019 1. Ne
[1K4BH).

Henun usyvyenus puznku:

e [pUOOpETeHHE HHTEepeca M CTPEMIIEHUS OOydYaroUIMXCS K HAydYHOMY H3YyYEHMIO HPUPObI,

pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e pa3BHUTHE NPEACTABICHUI O HAYYHOM METOJIe MO3HAHUS U (OPMUPOBAHHE HCCIIET0BATENBCKOTO
OTHOUIEHHUSI K OKPYKAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAYyYHOI'O MUPOBO33PEHMS KaK pe3ysbTaTa U3y4yeHHsl OCHOB CTPOEHUS MaTepHH
U QyH/JIaMEHTAJIbHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHUE NPEICTABICHUNW O POIM (U3MKHU A Pa3BUTUS JPYTMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

® pa3BUTHE NPEICTABICHUN O BO3MOXKHBIX cepax Oyaymie mpopeccuoHalIbHONW AESITeNbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JlajbHEMIIeMy 00y4eHHIO B 3TOM HalpaBICHUH.

JlocTikeHnne 3TUX 1ejeid mporpammbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
o0ecrieunBaeTcs peleHueM CIEeAYIONX 3a1aY:

e [puoOpeTeHue 3HAHUH O JUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAHWYECKHUX, TEIUIOBBIX,

IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e MpuoOpeTeHne YMEHHIl ONMMCHIBaTh U OOBACHATH (PU3UUYECKHE SBJICHHS C HCIOJIb30BAaHUEM
MOJTYYECHHBIX 3HAHUI;



® OCBOCHHME METOJOB PEIICHUS MPOCTEHIINX Pacu€THBIX 3a/1ay C HMCIOJIb30BaHHEM (U3HUECKUX
MoJieJIei, TBOPUYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

® pa3BUTHE yMEHUU HAOIIOIATh MPUPOJHBIC SBJICHHUS W BBINOIHATH OIBITHI, JTaOOPATOPHBIE
paboThI ¥ SKCIIEPUMEHTAIBHBIC UCCIEAOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIIbHBIX MPUOOPOB;

e ocBoeHHe TMpUEMOB paboTel ¢ uHpopManueld (U3MYECKOTO COAEp)KAHUS, BKIOYAs
MH(OPMALIMI0O O COBPEMEHHBIX JIOCTIKEHUSX (PHU3UKU, aHAIM3 U KPUTHYECKOE OLIEHHWBAaHUE
uHpOpMaLnu;

® 3HAKOMCTBO cO cdepamu NpodecCHOHANBHON AeATeIbHOCTH, CBA3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (PU3HUECKON HAYKU.

Ha m3ydenne ¢usuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO 00IIero 00pa3oBaHUs OTBOIUTCS

238 gacoB: B 7 kinacce — 68 yacoB (2 daca B Hezen0), B 8 kiacce — 68 yacoB (2 yaca B Henen), B 9
KJ1acce - 102 yaca 3 yaca B HEJICTIIO).

[Ipennaraemeiii B mporpamme 1o (uU3MKE MepedyeHb JabOpaTOpHBIX pabOT M OIBITOB HOCHT
PEKOMEHAATENbHBIA XapaKTep, yYUTeIb JeNIaeT BHIOOp MpoBeneHHs Ja0OpaTOPHBIX PabOT U OMBITOB C
y4€TOM HHIUBUIYaIbHBIX OCOOEHHOCTEH OOy4aromuxcs, CHHCKAa OSKCIEPUMEHTAIbHBIX 3aJaHHi,
npeUiaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO IK3aMeHa 1o (hU3HKe.



COJEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUHU OKPYKAKILET0 MUPA.

®u3nka — HayKa o npupoje. SBneHus npupopl. PuznuecKue sBJICHUS: MEXaHUUECKUE, TEIUIOBBIE,
3JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuunHbl. M3mepenne pusndecknx penudud. Ousundeckue npubdopsl. [TorpemHocTs
u3MepeHnil. MexxayHapoaHasi CUCTEMa €IMHULI.

Kak ¢usuka m apyrue ectecTBEHHBbIE HAyKH HM3Y4aloT Hpupody. EcTecTBeHHOHayuyHBIH MeETOX
MO3HAHMS: HAOJIOJIEHUE, TOCTAaHOBKA HAyYHOTO BONPOCA, BBIABMKEHUE THIIOTE3, SKCIEPUMEHT I10
IPOBEpPKE TUIIOTE3, O0BsICHEHUE HaOMogaeMoro sBieHus. Onucanne GU3NIECKUX SIBICHUH C TTOMOIIBIO
MOJIEJIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIJIOBbIE, IEKTPUIECKNE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnueckue MNpuOOPHl U TMpoleaypa MPSMBIX H3MEPEHUH aHAIOrOBHIM U  LU(POBBIM

npubdopom.

Jlabopamopnwsie pabomot u onvimeol.

Omnpenenenue HeHbl JeIeHNs HIKaIbl U3MEPUTEIBLHOTO MpUoopa.

N3mepenne paccTOsTHU.

W3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.

Ornpenenenne pa3MepoB MaJIbIX TEJ.

W3mepeHue teMieparypsl Ipy MOMOLIH KUKOCTHOIO TEPMOMETPA U ITaTUMKA TEMIIEPATYPBhI.
[IpoBenenue uccneaoBaHusl MO MPOBEPKE TMIIOTE3bl: JAIbHOCTh IMOJIETA IIApUKA, MYIIEHHOTO
TOPU30HTAIILHO, TeM O0JIbIlIe, YeM OO0JIbIle BHICOTA ITYCKA.

Pa3nes 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BelecTBa: arOMbl M MOJEKYNbl, UX pa3mepbl. ONbIThl, AOKa3bIBAIOIIUE JUCKPETHOE
CTPOECHHE BELECTBA.

JIBrxeHue yactull Bemecta. CBsA3b CKOPOCTH JIBHXKEHMS YacTHIl C Temneparypoid. bpoyHoBckoe
nBkeHue, nudQysus. BzaumoeiicTBrue YaCTHIl BEIIECTBA: IPUTHKECHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHHME Ia30B, KUIKOCTEH M TBEPABIX (KPUCTALITMUECKHUX)
Ten. B3auMmocBA3p MeXIy CBOICTBAaMHM BELIECTB B pa3HbIX arperarHbIX COCTOSHUSIX U UX
aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HaGmoneHne 6pOyHOBCKOTO ABHKEHHUSL.

2. HaGmoaenue nuddysuu.

3. HabGmopneHnue sBieHUH, OOBACHAIOMUXCA NPUTSDKEHUEM WIM OTTAIKMBAHUEM YacTHUIL

BEIIECTBA.

Jlabopamopuvie padomol u onvimel.

1. OrmeHka guameTpa aToMa METOJO0M PSIOB (C UCIOIb30BaHueM GoTorpaduii).

2. OnbIThl IO HAOJIIOACHUIO TEMJIOBOTO PACIIMPEHHs ra30B.

3. OnbITl 1O OOHAPYKEHUIO IEHCTBUSI CUIJI MOJIEKYJIIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:keHnune u B3auMo/ieiicTBue TeJl.

Mexannueckoe ABukeHHE. PaBHOMepHOe M HepaBHOMepHoe aABMkeHHE. Ckopoctb. CpenHsas
CKOPOCTh MPU HEPAaBHOMEPHOM JIBH)KEHUU. PacuéTt myTu 1 BpeMeHU JABHKEHUS.

SBnenne mHepuuu. 3akoH HMHepUMM. B3aumoneicTBHE Ten Kak NMPUYMHA M3MEHEHMsS] CKOPOCTH
IBUOKEHHUsT Tel. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocTh BemiectBa. CBsi3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00BbEMA BEILIECTBA.

Cuna xak xapakTepucTuka B3aumojeiictsus tena. Cumia ynpyroctu u 3akoH ['yka. M3mepenue cuibl
C IIOMOUIbI0 JUHAMOMETpA. SIBIeHHE TAroTeHHs U cuia TsokecTH. Cuila TSHKECTH Ha JIPYrUX IUIAHETaXx.
Bec Tena. Heecomocts. CnoskeHue cui, HalpaBiI€HHBIX MO OJHOM MpsAMOW. PaBHOAENCTBYrOIIash CHIIL.
Cuna tpenus. TpeHue cKoabXEHUs U TPEHUE NIOKOs. TpeHue B IpUpoJie U TEXHUKE.

oukwnNpeE



Hemoncmpayuu.

OV A WN e

Habmionenrne MexaHHUECKOTro JABMKEHUS Tea.

N3mepeHne ckopocTy NPSIMOIMHENHOTO ABM)KEHHUS.
HaOnroneHue siBieHUs: MHEPLIUU.

Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO Tell.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

JIaﬁopamopnbte pabomot u onvimeol.

1.

w

OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBWKEHUS (IIapuka B JKUJKOCTH, MOJEIH
AJIEKTPUYECKOr0 aBTOMOOMIIS U TaK Jajee).

Onpeznenenue cpeHel CKOPOCTH CKOJIbKEHHs OpycKa WM LIapuKa 110 HAKIIOHHOM IJIOCKOCTH.
OnpezneneHue IIOTHOCTU TBEPAOIO TENA.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb pacTskeHus (Aeopmanuu) MpYXKHUHBI OT
IIPUJIOKEHHOM CUJIBI.

OneITbI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI TPEHMS CKOJIBKEHUS OT Beca Tela MU
XapakTepa COIPHUKACAIOIIMXCS IOBEPXHOCTEN.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

HaBnenue. CrnocoObl yMEHBIICHUST W yBEJIMYCHMs JaBiieHus. JlaBieHue raza. 3aBUCHMOCTH
naBieHHusl ra3a OT o0wnéma, TemmepaTypsl. llepenada naBneHust TBEPABIMU TeNaMH, XHUAKOCTAMU H
razamu. 3akoH [lackamns. [TneBMaTuueckue mMamuHbl. 3aBUCUMOCTH JIaBJICHUS KMJIKOCTH OT TJIYOWHBI.
['unpocratndeckuii napanokc. Coobmaroniuecs cocynsl. ['unpaBinueckue MeXaHU3MBI.

AtMocdepa 3emim U arMocdepHoe aBieHue. [[pHUuHBI CYIIECTBOBAHUS BO3IYITHONW OOOJOYKH
3emnu. Omnwir Toppuuermnu. W3mepenue artmochepHOro naBieHUs. 3aBHCHUMOCTh aTMochepHOro
JABJICHHSI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A1t u3MepeHus: arMocEpHOTO AaBJICHUS.

JleiicTBHE JKUIKOCTH M Taza Ha MOTPYKEHHOE B HUX Teno. BeITankuBaromas (apXuMmeaoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3ayxomniaBaHue.

Hemoncmpayuu.

1. 3aBHUCHMOCTD JIaBJIEHUA raza OT TEMIIEPATYPHI.

2. llepenaua naBiieHUs KUJIKOCTBIO U Ta30M.

3. Coobmaromuecs: CoCybl.

4. T'wppaBinyeckuii rmpecc.

5. TlposiBneHue aecTBHsl aTMOCHEPHOTO JAaBICHUSI.

6. 3aBUCUMOCTH BBITAJKHBAIONIEH CHJIBI OT OOBEMA MOTPYKEHHOW YACTH Tejla W TUIOTHOCTH
JKUJTKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOIICH CUIIbI BECY BBITECHEHHOM KUIAKOCTH.

8. VYcmoBue IuIaBaHus TeJ: IUIABAHUE WIM NOTPYKEHUE TEI B 3aBUCMMOCTH OT COOTHOILECHMS

IUIOTHOCTEH Te€JIa U KUAKOCTH.

Jlabopamopnuvie padbomot u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00b&Ma MOTpyXEHHOW B JKUAKOCTh YaCTH
Tena.

Omnpenenenne BHITATKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, TOTPYKEHHOE B KHUIKOCTb.
[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CHIIbI, AEHCTBYIOUIEH HA TEJIO B KUAKOCTH, OT
Macchl Tela.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAJIKHWBAKOLIEH CHIIBI, IEUCTBYIOIIEW HA TEIO B
XKHUJIKOCTH, OT 00bEMA MOrpYKEHHOH B KUIAKOCTh YaCTH TeJa U OT INIOTHOCTH >KUIKOCTH.
KoHcTpynpoBaHne apeoMerpa WM KOHCTPYMpPOBaHUE JIOAKM M ONpelneieHue e
IPY30I0ABEMHOCTH.

Pa3zpnen S. PaGora u MOIUHOCTb. JDHEpPIUs.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexXxaHM3MBI: pblYar, OJOK, HAKJIOHHAas IUIOCKOCThb. [IpaBmiio paBHOBecHs phluara.
[Ipumenenune mpaBwiia paBHOBECHs pbluara Kk OoKy. «3osotoe mpaBuio» mexaHuku. KITJ[ mpocTeix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.



Mexanunueckas sHeprusd. Kunernueckas u noteHiuanbHas 3Heprus. [IpeBpamienue ogHOro Buaa
MEXaHUYECKON IHEPTUU B APYroid. 3aKOH COXPAHEHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NMPU PAaBHOMEPHOM ABMXKCHHUU Tella 10 TOPU30HTAIBHOMN

MIOBEPXHOCTH.

2. HccnenoBaHue yCI0BUI paBHOBECHS pblyara.

3. Hsmepenue KIIJl HaKJIOHHOM IIIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAaHUYECKON SHEPIHUH.

8 KUIACC

Pa3gen 6. TensioBbIe IBJICHUSA.

OcCHOBHbBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTpOEeHMs BemiecTBa. Macca u
pa3Mepbpl  aTOMOB U MOJIeKyJd.  OmnbeITel,  NOATBEPKAAIOUIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopnenu TBEPAOTO, KUIKOTO W Ta3000pa3HOro COCTOSHMI BemiecTBa. Kpucramnmuyeckue u
amop¢ubie Tenma. OOBSCHEHUE CBONCTB Tra3oB, JKUIKOCTEH W TBEPABIX TEN HA OCHOBE MOJIOKEHUH
MOJIEKYJIAPHO-KMHETUYECKOU Teopur. CMauyuBaHWe U KalWUISIpHbIE ABJIEHUs. TemnoBoe pacuimpeHue u
cKatue.

Temneparypa. CBsi3b TeMmImepaTypbl CO CKOPOCTBIO TEILIOBOTO JBHKEHUS 4acTUll. BHyTpeHHss
sHeprus. CrnocoObl M3MEHEHUs1 BHYTPEHHEW 3HEpPruM: TEIulonepenadya U coBeplueHue padoTsl. Bumabl
TEIJIONEepeIauu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITyYCHHE.

KonuuecTBo TemnoTsl. Y ienbHasi TEIUIOEMKOCTh BELECTBA. Tem1000MeH U TEIJI0BOE paBHOBECHE.
VYpaBHenue TeroBoro Oananca. IlnaBneHue u OTBepIeBaHUE KPHUCTAUIMYECKUX BEIIECTB. YENIbHAA
Teriota raBieHus. [lapooOpasoBanue W koHumeHcamus. Mcmapenuwe. Kumenwe. YnenbHas TeruioTta
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPhI KUTIEHHUS OT aTMOC(HEPHOT0o AaBJICHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHUSL.

[Tpunuuns! pabotel TemnoBbix asurarenei KIIJ| temnoBoro nsurarens. TemioBble nBUTATENd U
3allMTa OKPYKAOUIEH CpeJibl.

3aKOH COXpaHEHMsI U MPEBPALCHHS SHEPTUH B TEIUIOBBIX IIpOLECcCaXx.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.
Hab6monenue muddysum.
Habmtoienue siBieHi cMauMBaHUsI U KaMWUTSIPHBIX SBICHU.
Habumronenune TemnoBoro pacimpeHus Ted.
V3MmeHeHre AaBleHus Ta3a Mpu U3MEHEHUHN 00bEMa U HarpeBaHUH UITU OXJIAXKICHUU.
[TpaBuiia u3MepeHus TeMIepaTypsbl.
Bunb! Teruionepenaun.
OxJnaxaeHue mpyu COBEPIICHUH PaOOTHI.
HarpeBanue mpu coBepiiieHun padOThl BHEITHUMU CUJIaAMH.
. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
. Habmroienue xunenus.
. HabmoieHue mocTostHCTBa TeMIIEPATyphl MPH TUIABIICHUH.
13. Mojenu TEeIIOBLIX IBUTaTeNE.
Jlabopamopuvie pabomul u onvimol.
OnbITHI 10 OOHAPYKEHUIO ACHCTBHUS CHUIT MOJICKYJISIPHOTO TIPUTSKECHHMSL.
OnBITHI MO BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.
OnBITH IO HAOIIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Ornpenenenne naBieHUs BO3ayXa B OAJIJIOHE MITTPHUIIA.
OMnBITHI, TEMOHCTPUPYIOLIUE 3aBUCHMOCTH JIaBIICHHS BO3AyXa OT €ro o0bh&Ma M HarpeBaHHs
WM OXJIQXKICHUS.
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6. IlpoBepka ruUMOTE3pl JUHEHHOW  3aBUCMMOCTHM  JUIMHBI ~ CTOJIOMKA  JKUJIKOCTH B
TEPMOMETPUUYECKOM TpyOKe OT TeMIIepaTyphl.

7. HaGnronenue m3MeHEHUs] BHYTPEHHEH SHEPruu Teja B pe3ysbTare Terulonepenadyd u paboTh
BHEILIHUX CHIL.

8. MHccnenoBanue siBICHHS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON M TOpsiueii BOJIBI.

9. OmpezneneHue KOJIUYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJON MpHU TEIIOOOMEHE C HarpeTbiM
METaJUIMYECKUM IIUIUHAPOM.

10. Onpenenenue yaenbHOM TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue nporecca UCIapeHusl.

12. OnpeneneHue OTHOCUTENBHOM BIAKHOCTH BO3yXa.

13. Onpenenenue yaenbHOW TEIUIOTHI IJIABJICHUS JIbJA.

Pa3nen 7. DaekTpudeckue 1 MArHUTHBIE SIBJICHHS.

Onektpuszanus Ten. JlBa poaa 31eKTpUYECKUX 3apsaoB. BzauMopaeiicTBue 3apsKeHHBIX Tel. 3aKOH
Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJCHCTBUS 3apSKEHHBIX TN OT BEJIIMYMHBI 3aps/I0OB U PACCTOSIHUS
MEXIy TeJIaMu).

Onektpuueckoe mojie. Hampsok€HHOCTh  anekTpuueckoro moss. [lpuHnun cyneprno3unuu
ANEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snektpuueckux 3apsoB. DJIEMEHTApPHBIA dJIEKTpUUYecKuid 3apsa. CTpoeHuwe aroma.
[IpoBOIHUKY U AUBJIEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUECKOTO 3aps/ia.

DNIEKTPUUECKUI TOK. YCIOBUS CYIIECTBOBAHHS JJIEKTPUUECKOTO TOKAa. VICTOYHUKH MOCTOSIHHOTO
ToKa. JIeHCTBUS AJIEKTPUYECKOro TOKa (TEIIoOBOe, XMMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUIl TOK B
JKUJKOCTSX U Ta3ax.

Onektpuueckas nenb. Cuna Toka. DieKTpuueckoe HarpsbkeHue. COnpoTHBIIEHHE MPOBOJIHMKA.
VnensHoe compoTuBieHue BemecTBa. 3akoH Owma mua  yuyactka uenu. [lociepoBarenbHoe u
napajuieIbHOE COEJUHEHNE TPOBOIHUKOB.

Pabora u MmouHOCTh 37eKkTpuueckoro Toka. 3akoH Jlxoyns—JleHua. OnekTpuyeckue Lenu u
NOTPEOUTENH SIEKTPUUECKOI 3Hepruu B ObITy. KopoTkoe 3aMbIkaHHe.

[TocrossHHbIE MarHUThl. B3anmMoaeicTBUE MOCTOSIHHBIX MarHUTOB. MarHutHoe nosie. MarauTHoe
nosie 3eMJId M €ro 3HadeHue Juis xu3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE MOJI€ 3JIEKTPUUYECKOTO
toka. [I[puMeHeHne >7IeKTPOMarHuTOB B TeXHUKE. J[elicTBHE MarHMUTHOTO TOJIsi Ha MPOBOAHUK C TOKOM.
DIEKTPOABUTATENb IOCTOSTHHOTO TOKA. Vcnonb3oBaHue 3JI€KTpOABUTATENEH B TEXHUUECKUX YCTPOHUCTBAX
Y Ha TPAHCTIOPTE.

OnbiTel @apanes. SIBieHHe AIEKTPOMAarHuTHON MHAYKUMU. [IpaBuno JleHua. Dnexrtporenepatop.
CnocoObl MOJTy4YeHUs: DJICKTPUUYECKON HHEPTruu. DJIEKTPOCTAHIIMKM Ha BO30OHOBISEMBIX HCTOYHUKAX
SHEPTUH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.
JIBa poJia SIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apsIKEHHBIX TEJl.
YCTpOoKCTBO U IEMCTBUE DIIEKTPOCKOIIA.
OnekTpocTaTHuecKast UHIYKIIHSL.
3aK0H COXpaHEHUs MIEKTPUUECCKUX 3apsII0B.
[IpoBOIHUKY U AUDIEKTPUKH.
MopenupoBaHue CUIOBBIX JTUHHUH DJIEKTPUUECKOTO OIS,
W cTouHMKY TOCTOSIHHOTO TOKA.
JleficTBHS 2EKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHUI TOK B )KUJIKOCTH.
. "a30BbIi1 pazps.
. I3mepenne cuitbl TOKa aMIepMeTpOM.
. I3mepeHue 31eKTpuyecKoro HanpsKeHUs BOIBTMETPOM.
. PeoctaTt 1 MmarasuH conpoTHBIICHUN.
. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.
. MonenvupoBaHue HEBO3MOXKHOCTH Pa3/ICJICHHsI TOJTOCOB MarHUTa.
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17. MonenupoBaHME MarHUTHBIX ITOJIEH TOCTOSTHHBIX MATHUTOB.

18. OnbIT Dpcrena.

19. MaruuTtHoOe 1oJjie ToKa. JJIEKTPOMAarHmr.

20. /leficTBME MarHUTHOTO I10JI HA IPOBOJHUK C TOKOM.

21. DyeKTpoABUraTeNb IOCTOSHHOTO TOKA.

22. HccnenoBanue sBJICHUS 2JIEKTPOMAarHUTHON MHIYKLUU.

23. OneiTel Dapajes.

24. 3aBUCUMOCTD HaIIPABJICHUS HHAYKIIMOHHOTO TOKA OT YCIOBHUM €r0 BO3HUKHOBEHHS.
25. DIJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomol u onvimol.

OnbITh! 10 HAOIIOAEHUIO SJIEKTPU3ALUH TEJl HHAYKIUEH U IPU COPUKOCHOBEHHH.
HccenenoBanue 1eUCTBUSA JIEKTPUYECKOTO MOJISA HA IPOBOJHUKY U TUIJIEKTPUKH.
CO6opka u rmpoBepka paboThl TEKTPUUECKON LENH OCTOSTHHOTO TOKA.

M3mepenue u peryaupoBaHue CUIIbI TOKA.

H3mepeHue U peryInpoBaHue HaIPSKECHNUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HMAYILIETO 4YE€pe3 PE3UCTOP, OT CONPOTUBIECHUS
pe3UCTOpa U HAPSLKEHUS Ha PE3UCTOpE.

7. OnbIThl, IEMOHCTPUPYIOUIME 3aBUCUMOCTb JJIEKTPUYECKOTO CONPOTHBIICHUS IPOBOJHUKA OT

€ro JUIMHBI, IJIOMIA ! IIOIIEPEYHOr0 CEYEHHs U MaTeprala.

8. IlpoBepka mnpaBWia CIOKEHUS HANPSHKCHUM IIPU IOCIEIO0BAaTEIIBHOM COCIUHEHUU JBYX

PE3UCTOPOB.

9. IlpoBepka npaBuiia Ui CUJIBI TOKA IIPYU NapalIeIbHOM COCIUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIYILIETO YEPE3 PEIUCTOP.

11. OnpeneneHne MOIHOCTH 3IEKTPUYECKOTO TOKA, BBIIEISEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILErO Yepe3 JaMIIOUKY, OT HANIPSKCHMSI HAa HEH.

13. Onpenenenue KIIJ| narpeBaTens.

14. NccnenoBaHre MarHUTHOIO B3aMMOJEMCTBHS IOCTOSHHBIX MarHUTOB.

15. M3y4yeHre MarHUTHOT'O MOJIsl IOCTOSIHHBIX MarHUTOB IIPU UX OObETMHEHUH U Pa3e/ICHUU.

16. MccnenoBanue JEHCTBUS JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbl B3AUMOAECUCTBUS KaTYIIKU C TOKOM M MarHuTta

OT CHJIBI TOKA Y HAIIPABJICHHs TOKA B KaTYILKE.

18. M3yueHne neicTBHsI MAarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U U3y4eHre paboThl AIEKTPOABUTATENS.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITH O UCCIEAOBAHUIO SBJICHUS 3JEKTPOMAarHUTHON MHIYKIMU: HCCIEI0BaHNE U3MEHEHHM

3HAYCHUS U HAIPABJICHUS UHAYKIIMOHHOIO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe JBuxkeHue. MatepuanbHast Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOIO IBWKEHMs. PaBHOMEpHOE NpsAMONMHENHOE ABMKEeHUE. HepaBHOMEpHOE IIPSMOJIMHEWHOE
nBukeHne. CpeHsisi 1 MTHOBEHHAsi CKOPOCTh Tella IIPU HEPABHOMEPHOM JABM)KEHHUU.

VYckopenue. PaBHOyckopeHHOe mpsMoiinHeiHoe JBmxeHue. CBoOogHoe mnageHue. OTMbITHI
lNanmnes.

PaBHOMepHOE nBMXEHHE N0 OKpYXHOCTH. [leproa u wacrora obpamienus. JIuneiHas u yriosas
ckopocTtH. LleHTpocTpeMHuTENBHOE YCKOPEHHUE.

IlepBbiii 3axkoH HerotoHa. Bropoit 3akoH Hsrorona. Tpermit 3akoH Herorona. Ilpunuun
CYNEPIIO3HUINHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CWJIa TPEHHUs CKOJIBKEHMS, CHJIa TPEHHS IOKOs,
Jpyrue BUbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHMS. Y CKOpeHHe cBOOOAHOro majaeHus. JIBrkeHue
rianet Bokpyr Comuna. [lepBas kocmuueckasi ckopocTb. HeBecoMOCTh U eperpysKu.
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PaBHOBecue marepuanbHON TOukH. AOCONIOTHO TBEpPAOE Teno. PaBHOBecue TBEPAOTO Tena C
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsoxecTu.

Nmnynbc Tena. U3menenne nmnyibca. IMmynbe cuiibl. 3aKOH COXpaHEHUs UMITylibca. PeakTuBHOE
JIBIKEHHUE.

Mexanuueckasi pabota U MOIIHOCTb. PaboTa cuil TsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPrUH U
pabotsl. [loTeHunanbHas 3HEPrUs Tela, MOJHATOrO HaJl MOBEPXHOCTHIO 3eMiid. [loTeHnanbHas YHeprus
cxatol npyxuHbl. Kuneruueckas sHeprus. Teopema 0 KMHETHMUECKON 3HEPruu. 3aKOH COXpPAaHEHUs
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

1. HalGmroneHne MeXaHn4eCcKoro JIBUKEHHUS Tella OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHEHHME IIYTEN U TPAEKTOPUM JIBUIKEHUS OJHOTO U TOTO K€ T€Jla OTHOCUTEIBLHO Pa3HbIX Tel
OTCYETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS IIPSMOJIIMHEMHOTO IBUKCHMUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JBUKCHHUS.

5. HaGmronenue nBUKEHUS TENA 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMYECKHX SIBICHUM, IPOUCXOAIUX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUXKEHUU OTHOCUTEIHLHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeJIA U AEUCTBYIOLIEH Ha HErO CHIIBIL.

8. HaOmroneHune paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TEJ.

9. H3meHeHue Beca Teila IpU yCKOPEHHOM JIBUYKEHUU.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUM TEIl.

11. [IpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUU TEIL.

12. CoxpaHeHue UMITYJIbCa IIPU HEYIIPYTOM B3aUMOACHCTBHH.

13. CoxpaHeHre UMIYJbca Py a0COIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. Habmro/1eHue peakTUBHOT'O JIBH)KEHUS.

15. CoxpaHeHre MEXaHUYECKOM SHEPrUU IpU CBOOOHOM MaICHUH.

16. CoxpaHeHuEe MEXaHUYECKOW SHEPTUH NPH JBHKEHUU TeJla MO IeHCTBUEM IPYKUHBI.

Jlabopamopnusie pabomot u onvimeol.

1. KoncTtpyupoBaHue TpakTa JUlsl pa3roHa U JAJIBHEMIIEr0 PAaBHOMEPHOIO JIBMKEHUS IIApUKaA WU
TEJIEKKH.

2. OmpeneneHue cpeHe CKOPOCTU CKOJIbKEHUs OpycKa WM JBUKEHHS IIapUKa [0 HAKIOHHOU
IIJIOCKOCTH.

3. Omnpenenenue yCKOpeHHUs Tela MPU paBHOYCKOPEHHOM JBUKEHUHU 110 HAaKJIIOHHON ITJIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH IyTH OT BpPEMEHHM IPU DPABHOYCKOPEHHOM JBMKEHHM 0e3
Ha4yaJIbHOW CKOPOCTH.

5. TlpoBepka rumoTessl: €ciu MpU PaBHOYCKOPEHHOM JBUKEHUHU 0€3 HadyaJbHOW CKOpPOCTU MYTH
OTHOCATCS KaK psAJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIINE IIPOMEXYTKH BPEMEHU OJVHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTHU CUJIbI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JIABJICHHUSL.

7. OmnpeneneHue Ko3PpPUIUEHTA TPEHUS CKOIbKEHHS.

8. OmnpexneneHue kECTKOCTH MPY>KUHBI.

9. OmnpeneneHue pabOTHl CUJIBI TPEHUS NMPH PABHOMEPHOM JBMIKEHUHU Tela 10 IOPU30HTAIbHON
MTOBEPXHOCTH.

10. Onpenenenue paboOThl CHIIBI YIIPYTOCTH IPU NObEME TPY3a C UCIOIb30BaHUEM HEMOIBH)KHOTO
U TIOABMKHOTO OJIOKOB.

11. 3yyeHune 3aKOHA COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexanu4veckue Koj1e0aHUS M BOJHBI.

KonebarenbHoe aBmkeHne. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHHIA: TIEPUOJT, YaCTOTA, aMILIUTY/IA.
MaremaTtrueckuii U Ipy>KHUHHBIN MasTHUKH. [IpeBpaliieHue sHepruu npu KojaedaTeTbHOM ABMKCHUU.

3aryxatomue konebanus. BeiHyxaeHHbie konebanus. Pesonanc. Mexannueckue BosHbI. CBOMCTBA
MEXaHUYECKUX BONH. [IpomonbHBIE ¥ TMOmNepedyHble BONHBL. JIMMHA BOJHBI W CKOPOCTh €€
pacnpocTpaHeHusi. MexaHn4ecKre BOJIHBI B TBEPAOM TeJ€, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3Byk U yIbTpa3ByK.



Hemoncmpayuu.
Habmonenue xonebanuii Ten moJ1 AeUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
HaOnroneHnue BbIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.
PacrnipocTpanenne npoJoabHbIX U IONEPEYHBIX BOJIH (HA MOJIENHN).
HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI pe30HaHC.
JIaﬁopamopnbte pabomot u onvimeol.
1. Ompenenenue 4acTOTHI M EPHOAA KOJICOAHNH MaTeMaTUYeCKOr0 MasiTHUKA.
2. OmnpezneneHue 4YacTOTHI U IEpHOJa KoIeOaHUH PY>KUHHOTO MasTHUKA.
3. MHccnenoBanue 3aBUCUMOCTH IepHoja KoJeOaHUH MOJBEIIEHHOIO0 K HUTH TIpy3a OT JIMHBI
HUTH.
4. WccnenoBaHue 3aBUCHUMOCTH IeproJia KoieOaHUH IPYKUHHOIO MasTHUKA OT MAacChl Ipy3a.
[TpoBepka HE3aBUCUMOCTH MEPUOIa KOJeOaHU rpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl Ipy3a.
6. OnbIThl, AEMOHCTPUPYIOLIUE 3aBHUCUMOCTb IEpUoJa KoJeOaHUI NPYKUHHOIO MAasATHUKA OT
MAaccChl Ipy3a U KECTKOCTH IPYKUHBI.
7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJICHHUS.
Pa3nes 10. Di1eKTpOMarHuTHOE 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
ONEKTPOMarHuTHOE IoJIe. OJEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBAa 3JEKTPOMArHUTHBIX BOJIH.
[Ikana 3;1eKTpOMarHUTHBIX BOJIH. Vcrionb30BaHKE JIEKTPOMArHUTHBIX BOJIH JJIsS COTOBOM CBSI3H.
DnexTpoMarHuTHas npupona ceera. CKkopocTh cBeTa. BonHOBBIE cBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoJisiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwsie padbomot u onvimol.
1. V3yyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C IIOMOLIbI0 MOOUIIBHOIO Teae(oHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyyeBas mozenb cBeta. Mcrounuku ceera. IlpsMonuHeiiHoe pacnpocTpaHeHue cBeTa. 3aTMEHUs
Comnnua u JIyasl. Otpaxkenue cBerta. [1mockoe 3epkano. 3akoH OTpa>KeHUs CBETA.
[Ipenomnenue cBeta. 3akoH mpeiaomieHus cBera. lloiaHoe BHYyTpeHHee OTpaKEHUE CBeTa.
Hcnonb30BaHne MOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOJAX.
JIunza. Xox myueit B nunH3e. OnTudeckas cuctema ¢oroarnmapara, MUKPOCKONa U Teaeckona. a3
KaK OITHYEcKas cuctemMa. bin3opykocTs U 1anbHO30PKOCTb.
Paznoxenune Oenmoro cBera B cnekTp. OmnbiTel HptoToHa. CrokeHHe CHEKTPalbHBIX IBETOB.
Hucniepcus csera.
Hemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAaHEHUE CBETA.
OtpaxkeHue cpera.
[Tonryuenue n300paxeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTryeckuii CBETOBOI.
Xoa myueil B cobuparolieil JuH3e.
Xox J1ydeil B paccenBarolel JIMH3E.
[Toryuenue n300pakeHU C TOMOILBIO JIUH3.
[Tpuniun aeiictBus doroamnmnapara, MUKPOCKOINA U TEIECKOIA.
10 Mopens rnasa.
11. Pa3znokeHue 6e1oro cBeTa B CIEKTP.
12. Iloydenue Genoro cBeTa MpH CIOKEHUU CBETA PA3HbBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimul.
1. MHccnenoBaHue 3aBUCUMOCTH yIJIa OTPaKEHMsI CBETOBOTO JIyda OT yIJia aJeHus.
2. U3yueHue xapaKTepUCTUK U300paKeHUsI IPEAMETa B IUIOCKOM 3€pKaJe.
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3. HccnenoBanue 3aBUCMMOCTH yrila MPEOMIIEHUSI CBETOBOTO JIyda OT YIJla MMaJieHusl Ha TpaHulLie
«BO3IYX—CTEKIIO».

4. TlonmyuyeHue u300pakeHUH C MOMOIILI0 COOUPAIOIICH TUH3HI.

5. Omnpexnenenue POKYCHOTO paCCTOSHUSA U ONITUYECKOM CUJIbI COOMPAIOIIEH JTMH3BI.

6. OnbITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmbIThI IO BOCHPUITHIO 1IBETA MIPEIMETOB MPHU UX HAOIIOIEHUU Yepe3 I[BETOBbIC (PUIIBTPHL.

Pa3nen 12. KBanToBble iBJI€HUS.

Onbitel Pesepdopna m miaHerapHas Mmojaenb atoma. Mogenb aroma bopa. HMcmyckanue u
HOTJIOIIEHKE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PannoaktuBHoCTh. Anb(da, Geta- U ramma-uznydeHus. CTpoeHue atomMHoOro sapa. Hykimonnas
MoJieIb aTOMHOTrO A1pa. M3otonsl. PannoaktuBHele npeBpaienus. llepuon nonypacnaaa aToMHBIX sLIEp.

SnepHbie peakiiuu. 3aKOHBI COXPAaHEHHS 3apsI0BOT0 M MAacCOBOTO YKcel. DHEPrusl CBA3H aTOMHBIX
siiep. CBsi3b Maccel U 3Hepruu. Peakuuu cuntesa u nenenus suep. crounuku snepruu ConHua v 3BE31.

Snepnas snepretuka. JleiicTBUs paAlOaKTUBHBIX U3Ty4YE€HUHN Ha KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CreKTpbl U3JIy4eHHUs U TOTJIOMICHHUS.

CrieKTpbl pa3aMyHbIX I'a30B.

CrnexTp BomoOpo/Ia.

Habmronenue TpekoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIMUX U3TYyUEHU.

Perucrpanus n3inydeHus NpupOIHBIX MUHEPAJIOB U MPOJYKTOB.

Jlaﬁopamopmﬂe pabomot u onvimol.

1. HaGmroeHue CIUIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITy4EHUSI.

2. HccnenoBaHue TpPEKOB: HU3MEPEHHE SHEPIUM YaCTULBl IO TOPMO3HOMY nyTH (TO

¢dororpadusm).

3. HMsmepenue pagunoakTUBHOTO (hoHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENHEHO-0000IIAIOMIMK  MOAYNIb TpEAHA3HAuUeH MJii CUCTEMAaTH3alUuu M O00O0OIICHUS
IPEMETHOTO COJEP)KaHHs M OIBITAa ACATEIBHOCTH, NMPUOOPETEHHOTO NpPU M3YYEHHUH BCETO Kypca
busnky, a Takke AN TOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY »3K3aMeHy Mo (u3uke s
00y4aromuxcsi, BHIOPaBIINX 3TOT y4E€OHBIN PEIMET.

[Ipy m3ydyeHUM NAHHOTO MOJIYJS PEAIU3YIOTCSA M CUCTEMATU3UPYIOTCS BHJbI ACATEIBHOCTH, Ha
OCHOBE KOTOpBIX oOecneuynBaeTcss JOCTH)KEHUE TMPEIMETHBIX M METallpeIMETHBIX IUIAHUPYEMBbIX
pe3yibTaToB 00yueHus, (GopMuUpyeTcs ecTeCTBEHHOHAY4YHas IPaMOTHOCTh: OCBOCHHE HAYYHBIX METO/I0B
UCCIJIEIOBaHMsI SIBJICHUI MPHUPOJABI U TEXHUKHU, OBJIAJICHUE YMEHUSMHU OOBIACHATH (U3NYECKUE SIBICHUS,
IIPUMEHSIS IOJTyYE€HHBIE 3HaHM, PEIIaTh 331a4M, B TOM YHMCJIE KAYECTBEHHbBIE U DKCIIEPUMEHTAIIBHBIE.

[IpyHIMIIANBHO NEATEIBHOCTHBIM XapakTep JAaHHOIO pPA3feNia pPeaiu3yeTcs 3a CYET TOro, 4To
oOyyarolyecs BHIIOIHSIIOT 3a/IaHus, B KOTOPBIX UM Ipe/iaraercs:

Ha OCHOBE IOJYYEHHBIX 3HAHUN paclo3HaBaTb M HAyYHO OOBICHATH (U3MUECKUE SIBICHUS B
OKpY Karolllel MPUPOJIE U IOBCETHEBHOM JKU3HH;

HCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIIEAOBAHUS (PU3UUECKUX SBJICHUI, B TOM YHCIIE JUIsl IPOBEPKU
TUIIOTE3 U MOJyYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBBI HamOoJiee BaXKHBIX JIOCTHKEHUN COBPEMEHHBIX TEXHOJIOTUH, HaIllpUMep,
IIPAKTUYECKOI0 MCIOJIb30BaHUS Pa3IMYHbIX MCTOYHMKOB DHEPIUM HA OCHOBE 3aKOHA INPEBpALLEHUS U
COXPaHEHHUSI BCEX U3BECTHBIX BUI0B YHEPTHH.

DU R WN R



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenne ¢Gu3nKu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIPaBICHO Ha JOCTH)KCHHE

JIMYHOCTHBIX, MCTAITPCAMCETHBLIX U MPCIMCETHBIX 06p330BaTeHBHBIX PE3YyJIbTATOB.

B pesynbraTe n3yuyeHus (U3MKH HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHus y 00ydarolierocs

OyayT chopMupOBaHBI CIIEAYIOMINE JINYHOCTHBIE PE3YyIbTAThI B YACTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUS

- IPOSIBJICHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pU3MuecKkoi HayKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

- TOTOBHOCTh K aKTUBHOMY YYacTHUIO B 0OCYKJIE€HUH OOIIECTBEHHO 3HAYUMBIX U ATHUECKHUX IPOOIIeM,
CBSI3aHHBIX C MIPAKTHUYECKUM MIPUMEHEHUEM JOCTHKECHHUHN (PU3UKU;

- OCO3HAaHHE BaXXHOCTU MOPAIbHO-3TUYECKUX TTPUHIIUIIOB B JACSITEIIBHOCTU YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMSL:

- BOCIIPUSITHE ICTETUYECKUX KauecTB (PU3NUEeCKON HayKu: €€ TapMOHUYHOTO OCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOT'0 MO3HAHUA:

- OCO3HaHUE IEHHOCTH (PU3UYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTA IMO3HAHHMS MHUpPa, OCHOBBI
pPa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIISIOIIEH KYJIbTYpPHI;

- pa3BUTHE HAYYHOM JHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIBCKON eI TeNbHOCTH;

5) popMupoBaHNs KYJbTYPbI 310POBbS K IMOLMOHAJIBHOIO 0J1arONMOJIyYHA:

- OCO3HaHHWE IICHHOCTH Oe30MmacHOro oOpa3a JXKU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BOKHOCTH TIpaBWJI 0OE30MacHOr0 MOBEACHHUS Ha TPAHCIOpPTE, HA JOpPOTax, C AJICKTPUYECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBUAX;

- cOpMHUPOBAHHOCTH HaBbIKA pedIeKCHH, PU3HAHUE CBOETO MIpaBa Ha OMMOKY M TAaKOTO K€ MpaBa y
JPYTOro 4eIoBeKa;

6) TPy10BOr0 BOCIIUTAHUSA:

- aKTUBHOE Y4YacTH€ B pEIICHUM IMPaKTUYeCKHX 3anad (B paMKax CeMbH, OOpa30BaTeIbHOM
OpraHM3alliy, TOpoJa, Kpas) TEXHOJIOTUYECKON U COLMaTbHONW HANpaBIEHHOCTH, TPEOYIOIINX B TOM
yucie U PU3nUecKnX 3HaAHUMH;

- UHTEpeC K MPAKTUYECKOMY H3yUeHUIO Mpodeccuii, CBI3aHHBIX ¢ (U3UKOM;

7) 3K0JIOTMYECKOT0 BOCIINTAHUSA:

- OpUEHTAIUsl Ha MPUMEHEeHHE (U3NYECKUX 3HAHWUU AJS pelIeHHs 3a/ad B 00JacTH OKpPYKAroIIeH
Cpelibl, TNIAHUPOBAHUS ITOCTYIKOB U OIIEHKU WX BO3MOYKHBIX MTOCIICICTBUM ISl OKPYXKAIOIIEH CPEJIbl;
- OCO3HaHHe II00ATFHOTO XapaKTepa HIKOJIOTUYECKUX MPOOIeM U MyTel UX pellieHus;

8) ajanTannu K N3MEHSAKIIUMCS YCJIOBHAM COUMAIBHON ¥ NMPUPOAHOH Cpe/bl:

- TOTPEOHOCTh BO B3aUMOJICHCTBUU TPHU BHIOTHEHUH HCCIEIOBAHUN M TMPOEKTOB (UINUYECKOM
HaIpaBJIE€HHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHUX;

- TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YEPEe3 MPAKTUUECKYIO JAESTETHLHOCTD;

- MOTpeOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHWM, B TOM 4YHCIE€ (OPMYJIUPOBATH HACH, MOHSTHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBICHUSX;

- 0co3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTE! B 00JIaCTH (PU3UKU;

- IUIAHUPOBAHNE CBOETO Pa3BUTHS B IPUOOPETEHUN HOBBIX (DU3UUYECKUX 3HAHUI;

- CTPEMJICHHE aHAIM3WPOBATh U BBISBJISATH B3aUMOCBSI3U MPUPOJIBI, 00MIECTBA M SKOHOMHUKH, B TOM
YHUCJIE C UCTIOIh30BAHNEM (PU3MUECKUX 3HAHUM;

- OIlEHKa CBOMX JEHCTBHI C y4€TOM BIMSHHS Ha OKPYXKAIOIIYIO CpPely, BO3MOXKHBIX TIIOOATbHBIX
MOCIIEICTBU M.

METANPEAMETHBIE PE3YJIbTATHI

B PE3YIbTATC OCBOCHHA NPOIpaAMMEBI I10 (I)I/I3I/IK6 Ha YpOBHC OCHOBHOI'O 06]].[61"0 06pa3OBaHI/IH y

obyyaromerocs OyayT chopMupoBaHbl MeTaNpeIMeTHbIE Pe3yJIbTAaThl, BKIIOYAIOIINE TO3HABATECIIbHBIC



yHHUBEpCaJbHble y4yeOHbIE JEWCTBUS, KOMMYHUKATUBHbIE YHUBEpCaJbHble yueOHbIe JeWCTBUS,
PETYNISTUBHBIE YHUBEPCAIbHBIE YIeOHBIC JCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcTBUS

bazoBble Jjornueckue JeiicTBUSA:

BBISIBIISITh M XapaKTEPU30BaTh CYNIECTBEHHBIC IIPU3HAKUA OOBEKTOB (SIBJIICHUI);

yCTaHABJIMBATh CYIIECTBCHHBIM NpPU3HAK KiIacCU(UKAIUK, OCHOBAaHUS ISl OOOOUICHUS WU
CpaBHEHHSI,

BBISIBJISITH  3aKOHOMEPHOCTH U TIPOTHBOPEYHMSI B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUCCKHUM SIBIICHUSIM;

BBISIBIISITh TIPUYUHHO-CIICJCTBEHHBIC CBSI3W NPU U3yYCHHH (DU3UYECKHUX SIBICHUH M MPOIECCOB,
JieNlaTh BBIBOJIBI C HWCIOJB30BAHUEM JICAYKTUBHBIX M WHAYKTHBHBIX YMO3aKIIOYCHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (DU3UUYECKUX BEINYNH,

CaMOCTOSITEJIbHO BBIOMpATh CHOCOO pemieHus y4eOHOW (U3MYecKor 3amauu  (CpaBHEHHE
HECKOJIbKUX BapUAHTOB PEUICHHUsS, BEIOOp HamOosee MOIXOSIIEr0 ¢ Y4ETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3oBrble ucciaenoBareLCKUe AeiiCTBHSA.

HCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNS;

IPOBOJIUTH IO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY OIIBIT, HECIOXHBIA (H3MUECKUi
9KCHEPUMEHT, HEOOJIbIIOE UCCIIeJ0BaHUE (PU3UUECKOTO SBICHHUS;

OLICHMBATh Ha TPUMEHHMMOCTb H JIOCTOBEPHOCTh HWH(OPMAIHMIO, TOJYYECHHYI0O B XOJ€
WCCIIEI0BAHMS WIH OKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMyNIHpoBaTh OOOOIIEHUS U BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJII01€HUS, OMbITA, UCCIIE0BaHMS;

IIPOrHO3MPOBATh BO3MOXKHOE JallbHEHIEee pa3BUTHE (PU3NYECKUX IIPOIECCOB, a TaKKe
BBIIBUTaTh MPEIIOJI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

PatGora ¢ undopmanmeii:

IPUMEHSTh PAa3JIMYHbIE METO/bI, HUHCTPYMEHTBI U 3alpOChl NIPU MOUCKE U 0TOOpe MHPOpMALUU
WM JaHHBIX ¢ yYETOM MPEIJIOKESHHON yueOHo# pusmueckoii 3a1auu;

aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALIMIO PA3JINYHBIX BUJOB U
(bopM npecTaBIeHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMalbHYIO (QopMy TmpejacTaBieHUs UHPOpMalUuu U
WITIOCTPUPOBATh pelIaeMble 3a/1aul HECIOKHBIMHM CXE€MaMH, JuarpaMMaMu, HHOH rpaduKoi u
WX KOMOMHAIUSIMH.

KoMMyHUKaTHBHBIE YHHBepcalbHble Y4eOHbIe JelcCTBHA:

B X0JIe OOCYXJeHHUsI yd4eOHOro Marepuaia, pe3yiabTaTOB JIa0OpaTOPHBIX PabOT M MPOEKTOB
3aJaBaTh BOMPOCKHI MO CYHIECTBY OOCYKJaeMOil TeMbI M BBICKAa3bIBATh HJICH, HAIlCJICHHBIE Ha
peleHne 3a7aui U MoJiiep)kaHue OyaroxenareaIbHOCTH OOLIeHNUS;

COIIOCTABJISITh CBOM CYXJICHHUS C CYXJCHUSMH APYTHMX YYaCTHHKOB JHaliora, OOHAPYXHBATh
pasyinuue U CXOJACTBO MO3ULINH;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX;

nyOoJIMYHO MPEACTABIATh PE3ybTaThl BBINOJHEHHOTO (DU3UYECKOrO OmbITa (IKCIIEPHMEHTa,
UCCIIEIOBaHMs, TIPOEKTA);

MOHMMaTh M WCIIOJF30BaTh TMPEUMYIIECTBA KOMAaHIHOW W WHAWBHIYAIBHOW pabOTHl MpH
pelIeHnn KOHKPETHON (pU3NYeCKOi MpoOIeMbl;

NPUHUMATD LEIU COBMECTHOW NESTEIbHOCTH, OPraHU30BBIBATH ACUCTBUS MO €€ JOCTHKEHHIO:
pactpenensaTb poiH, OOCYXIaTh MPOILECCHl W Pe3yiabTaThl COBMECTHOH paboThl, 00001IaTh
MHEHHS HECKOJIBKUX JIIO/IEH;

BBHIIIOJIHATh CBOIO 4YacTh pabOTHI, JOCTHUTas KA4eCTBEHHOTO pe3ylbTaTa I0 CBOEMY
HAIpaBJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C IPYTHMH WICHAMU KOMAH/IBI;

OLIGHUBATh KauyeCTBO CBOEro BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHUSIM, CaMOCTOSATEIBHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.



PeryasiTuBHbIe yHHBepPcaJbHbIe YUeOHbIE 1eiiCTBUS
Camoopranmn3anus:

BBISBJIATh IPOOJIEMBbI B JKU3HEHHBIX M Y4YEOHBIX CHUTyalUsiX, TpPeOyroIIUX I pelieHus
(bu3nvecKux 3HaHUMH;

OpUEHTUPOBATHCS B PANIMYHBIX MOAXOAAX NPUHATUS PELIEHUHN (MHIMBUIYalIbHOE, IPUHATHE
pelleHus B IpyMIie, IPUHITHE PELLICHUI TPYIIIOi);

CaMOCTOSITEJIbHO ~ COCTaBJATh ~QJITOPUTM  pElICHMs (QU3MUECKOM 3ajaud MWIM  IUIaHa
UCCIICIOBaHUsSL €  Y4€TOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTHUPOBATh IIPEJIaracMble BAPUAHTHI PELLICHUN;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIECHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIN HHTE/UIEKT:

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh MIaH €€ U3MEHEHMUS,

OOBSACHATH IPUUMHBI TOCTHKEHUS (HEIOCTHIKEHUS) PE3yNIbTaTOB AESITEIbHOCTH, JaBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JCATENBHOCTH (B TOM 4YHCIE B XOJ BBIIOJHEHUS (PU3HUECKOTO
UCCIICIOBAaHHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENHCTB, M3MEHMBIIMXCS CHTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3y/IbTaTa LEIU U YCIOBUIM;

CTaBUTh ce0s1 Ha MECTO JPYIOro 4YejoBeKa B XOJ€ CIOopa WM AUCKYCCUU HAa HAYYHYIO TEMY,
MIOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

IpU3HABaTh CBOE MPaBO HAa OUIMOKY IPHU peleHUH (U3UUECKUX 3a7a4 WIN B YTBEPKACHUAX HA
Hay4yHbIEC TEMBI U TAKOE XK€ MPABO IPYIroOro.

NPEAMETHBIE PE3YJIbTATbBI
K koH1y o0ydeHus B 7 kjiacce peMeTHbIE pe3ybTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTpPaXKaTh
Cc(OPMHPOBAHHOCTb y O0YYaIOIUXCSl YMEHUI:

UCIIOJIb30BaTh TOHATHS: (PU3UYECKUE U XUMHUYECKUE SIBJICHUs, HAOJIOJCHUE, SKCIICPUMEHT,
MOJIeIIb, THUIOTE3a, SAUHUIBI (PU3HMUECKUX BEIUYMH, aTOM, MOJICKYJA, arperaTHbIE COCTOSIHUS
BemecTBa (TBEPIOE, JKHUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBWKCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MpPSIMOJIMHEHHOE), TPAaeKTOpus, paBHOJACHCTBYyOIIas cuia, Jaedopmanus
(ympyrasi, iacTU4eckas), HEBeCOMOCTbh, COOOIIAIOIINECS COCY/IbL;

pasnuyath sBiAeHUsA (nudQy3us, TEMIoBOE JBHKEHHWE YacTHIl BEUIECTBA, PaBHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JIBKEHHME, WHEpLUs, B3aUMOJICHCTBHE TeJ, paBHOBECUE TBEPBIX
TEJ C 3aKPETIEHHON OChIO BpAIlICHUs, Iepefada AaBICHHUs TBEPIBIMU TEIAMH, KHUIKOCTSIMUA U
razamu, arMmoc(epHoe IaBlieHHe, IUIaBaHWE TeJ, MPEBpALIeHUs MEXaHUYECKOW SHEpruH) 1o
ONMCAaHWIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
¢du3uueckoe sBICHUE;

pacro3HaBaTh TPOSBICHUE U3YYEHHBIX (U3UYECKUX SBICHUH B OKPYXKAIOIIEM MHUpPE, B TOM
yucie (usnyeckue sBICHHUS B MPHUPOJIE: MPUMEPHI IABMKEHHUS C Pa3lIUYHBIMH CKOPOCTSIMH B
KUBOW WM HEXHBOW TPHPOJE, JCHCTBHE CHJIBI TPEHHUS B NPUPOAEC M TEXHUKE, BIHSIHHE
aTMoc(epHOro JaBlIeHUs Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, pplyard B TeJle YeIoBeKa, Mpu
ITOM TMEPEBOJAUTH MPAKTHYECKYIO 3a/ady B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBONCTBA
(mpu3HaKM) PU3NYECKUX SIBICHU;

ONKCHIBATh HW3YyYEHHBIC CBOWCTBA Tel W (PHU3MUECKUE SBICHHSA, HWCHOIB3yd (Qu3mueckue
BEIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, ITyTh, CKOPOCTh, CPEIHSST CKOPOCTD,
CHJIa YIPYroCTH, CHJIa TSDKECTH, BeC Tella, CHJIa TPeHHUs, JlaBjieHue (TBEPAOro Tena, KUAKOCTH,
ra3a), BEITAJKUBAIONIAS CHJIa, MEXaHW4eckass paboTa, MOITHOCTH, TUIEYO CHJIBI, MOMEHT CHUIBI,
KO3(QUIMEHT MOJE3HOrO JIEHCTBUS MEXaHM3MOB, KMUHETHYECKas M MOTEHIMalbHas YHEpIus),
NP ONHCAaHUHM TIPABMWIIBHO TPAKTOBAaTh (DU3WYECKHI CMBICT HCIIONB3YeMbIX BEIMYHH, HX
0003HaYCHHS ¥ €IUHUIBI (PU3NUECKUX BEIUYMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOLINE JAaHHYIO
(GU3NUECKYIO BETMUNHY C IPYTUMHU BEITMUYWHAMH, CTPOUTH IpaUKH M3y4eHHBIX 3aBUCHMOCTEH
(bU3NYECKUX BENYHH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SBJICHUS U TMPOIECCHI, HCIOJB3YS IpaBUiia
CJIOKEHUS cHJT (BJIOJIb OJTHOM MpsiMoii), 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBUiIo
paBHOBecHs ppryara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHSI MEXaHUYECKON
SHEpruu, NOpU OBTOM JaBaThb CIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U 3alHChIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3MYECKHE SBJICHUS, MPOILIECCH U CBOWCTBA Tell, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BbISABISTh IPUUUHHO-CIICACTBEHHBIE CBA3H,
CTpOUTh OOBSICHEHHE U3 1—2 JIOTMYECKHX MIaroB ¢ OMOpoil Ha 1—2 W3y4eHHBIX CBOWCTBA
buznyecKuXx SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7aud B 1—2 NEHCTBUS, MCHONB3Yys 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIINE
¢u3nueckrue BEIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHS 3a/laud 3aIllMCBHIBaTh KPAaTKOE YCIOBHE,
MOJCTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJIBI U MTPOBOAWTH pacd€Tbl, HAXOJIUTH
CIpaBOYHBIC JaHHBIC, HEOOXOMUMBIC JJIsi pEIIeHUs 3a/1ad, OICHHWBATh PEATUCTHYHOCTh
MOJTYYCHHOW (PU3MUECKON BETUYUHBI;

pacrio3HaBaTh NpPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIM (PU3UYECKUX METOIOB, B
ONMCAHUU HCCIIEIOBAHUS BBLACIATH MPOBEPSEMOE MPEAIOJOKEHUE (TUIIOTE3Y), pa3ivyaTh U
MHTEPIPETUPOBATH MOJIYUYEHHBIH pe3ysIbTaT, HAXOAUTh OMIMOKH B XOJI€ OMBITA, JIEJIaTh BHIBOABI
10 €ro pe3yJbTaTam;

MPOBOAMUTH ONBITHI MO HAOMIOAEHUIO (U3UYECKUX SIBICHUNA WM (PU3UUYECKHX CBOICTB Tel:
dbopMynupoBaTh MpOBEpsSEMbIe MPEANOIOKEHUsI, COOMPAaTh YCTAHOBKY M3 MPEIIONKEHHOTO
000pyI0BaHUs, 3aIUCHIBATE X0 ONBITa U (POPMYITHPOBATH BHIBOJIBI,

BBIMIOJHATh TMpSIMbIe HM3MEPEHUS PACCTOSIHHS, BPEMEHM, MacChl Tena, 00bEMa, CHIIBI U
TEMIEPATYPhI C UCIIOJIb30BAHUEM AHAJIOTOBBIX U HU(POBBIX MPHUOOPOB, 3aMKUCHIBATH MOKA3aHUS
prOOPOB C YIETOM 3aJaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHI;,

MPOBOANUTH HCCIICJOBAHHE 3aBHUCUMOCTH OJHON (HU3MYECKOW BEIMYMHBI OT JAPYroil ¢
HCIIOJIb30BAaHUEM INPSAMBIX U3MEPEHUN (3aBUCUMOCTU IIyTH PAaBHOMEPHO JIBUXKYILIETrOCs Teja OT
BPEMEHH JBW)XCHUS Tella, CUJIbl TPEHUS CKOJBXKEHHsI OT Beca Tena, KadecTBa oOpabOTKu
MOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CHUJIbl TPEHMSI OT IUIOIIAJU CONPUKOCHOBEHHUS TEN, CUJIbI
YIOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOLICH CHIIBI OT 00bEMa MOrPYKEHHON YacTu
T€la U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBHMCHUMOCTH OT IIJIOTHOCTH Teja, OT IIyOMHBI, Ha
KOTOPYIO MOTPY)KEHO TEJO, YCIOBUN IJIaBaHMs TeN, YCIOBHM paBHOBECUs pblyara M OJIOKOB),
y4acTBOBaTh B IUJIAHUPOBAHWU Y4€OHOTO HCCIIEOBaHMs, COOMpPATh YCTAHOBKY M BBINOJIHSTH
U3MEPEHUs, CleAysl NpPEeJIOKEHHOMY IUIaHy, (UKCUPOBaTh pe3yJlbTaThl MOJYYEHHOM
3aBUCUMOCTH (U3NYECKUX BEJIUYMH B BUJE MPEAJOKEHHBIX TaOMUI U IpaduKoB, AeNaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIWYMH (IJIOTHOCTH BEILIECTBA >KUJIKOCTU U
TBEPAOrO Teja, CUia TPEHMsI CKOJNBKEHHUS, JaBJICHHE BO3[yXa, BbITAIKUBAIOLIAs CHUJIA,
JecTByIOAas Ha MOTPYKEHHOE B KHUJIKOCTh Telo, KOI()(UIMEHT MOJEe3HOro AeWCTBUS
IPOCTBIX MEXAaHU3MOB), CJlenys NPEAJIOKEHHON MHCTPYKIMM: NPH BBITOJHEHUN HU3MEPEHUN
coOMpaTh SKCIIEPUMEHTATILHYIO YCTAHOBKY M BBIUUCIIATH 3HAUEHUE HCKOMOM BEJIMYMHBI,
coOiroaaTh NpaBuiia TEXHUKU 0€30I1aCHOCTHU IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBaHHUEM;
yKa3bIBaTh MPUHIUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIAOIIMECs] COCYIbl, OapOMETp, pbluar, MOJABUKHBIM U HETOABUXHBIN OJIOK,
HAKJIOHHAs IJI0CKOCTH;

XapaKTepu30BaTh MPUHLUIBI NEHCTBUS M3yYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C
onmopod Ha HX onucaHus (B TOM 4YHCiIe: NOAUIMIHHUKH, YCTPOWCTBO BOAOIPOBOJA,
THJIPABIUYECKUN Tpecc, MaHOMETp, BBICOTOMEp, IMOPIIHEBOH HAcoC, apeoMeTp), HMCIHOb3Ys
3HaHHA O CBOMCTBax (U3MUECKUX SIBICHUH M HEoOXOoAuMble (QHU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

IMPUBOJIUTH MPUMEPHI (HaXOIUTh MHPOPMAIMIO O MPHUMEpax) MPaKTUUYECKOrO HCIOJIb30BaHUS
(GU3HYEeCKUX 3HAHWI B TIOBCETHEBHOM XKU3HM I oOecrieueHns 6€30macHOCTH Ipu 0OparieHun



C MpubOpaMH M TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHECHHS 3J0POBBS M COOJIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPYKAIOIIEH cpefie;

OCYIIECTBIISATh OTOOP MCTOYHHUKOB HMH(popManuu B MHTEpHETE B COOTBETCTBUU C 3aJaHHBIM
MMOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIONIMXCS 3HAHMK M TYTEM CPaBHEHUS Pa3IMYHBIX
WUCTOYHUKOB BBIICIATh MHPOPMAIUIO, KOTOpAs SIBISICTCS MPOTUBOPEUYMBON WIM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIONIb30BAaTh TPU BBITIOJHEHUH YUEOHBIX 3a/laHuil  HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
(U3HYECKOTO COJIEpKaHUs, CIHPABOYHBIC MaTEpHalbl, pPecypchl ceTu VHTepHeT, BIaueTh
npuéMaMy KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus MHPOpPMAlUM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC KpAaTKHWE WHChbMEHHBIE M YCTHBIE COOOIIEHWsS Ha OCHOBEe 2-—3
HMCTOYHHKOB MHGOPMAIMK (PU3UUECKOTO COACPIKAHUS, B TOM YHUCIIE MMyOJMYHO JIeJIaTh KPaTKUe
COOOINEHUsI O pe3yNbTaTax MPOCKTOB WM Yy4eOHBIX HCCIEAOBAHUN, TPHU ITOM T'PAMOTHO
HCITOJIH30BaTh M3yUYEHHBIN MOHATHUIHBIA ammapar Kypca GU3HKHA, COIPOBOXIATh BHICTYILJICHUE
MPE3EHTALUEM;

IIPU BBITTOJTHEHUH YYE€OHBIX MTPOCKTOB U MCCIICIOBAHUN PaCTIpeesaTh 0053aHHOCTH B TPYIINE B
COOTBETCTBHMM C IIOCTABJICHHBIMH 3aJadaMH, CJIEOUTH 3a BBIIOJHEHHEM INIaHa JEHCTBUH,
aJIcKBaTHO OIIEHMBATh COOCTBEHHBIM BKJAJ B JESATEIBHOCTh TPYMIBI, BBICTPaUBaTh
KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, yYUTHIBAsi MHEHUE OKPY>KAIOIIIHX.

K xoH1y oO0yuyenust B 8 kiacce npeagMeTHbIE pe3yIbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI OTpa)arTb
c(OPMHUPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:

UCIIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE aTOMOB U MOJIEKYIL,
arperatHple COCTOSIHMSI BEIECTBA, KPUCTAUIMUYECKME M aMOp(HBIE Tela, HACBIEHHBIA U
HEHACBILLCHHBII Map, BIaXHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHssS HHEPIus, TEIJIOBOM
JIBUTATEb, AJIEMEHTApHbIN AJIEKTPUYECKUN 3apsll, AJIEKTPUYECKOE I0JI€, MPOBOJHUKU MU
JUBJIEKTPUKH, TIOCTOSHHBIHM 3J1€KTPUYECKUI TOK, MarHUTHOE IOJIE;

pa3nuuarh SABJICHUSA (TEIUIOBOE PACIIUPEHUE U CXKAaTHUE, TEIUIoNepeiada, TEIIOBOE PaBHOBECHUE,
CMauMBaHME, KaNWUISPHbIE SBJICHUS, UCIIApEHHUE, KOHAEHCALUs, [IJIaBICHUE, KPUCTAJUIU3ALIHS
(oTBepAeBaHuE), KUIIEHHME, Teruionepeaaya (TEMIONPOBOJHOCTh, KOHBEKLUS, H3IydeHUE),
AIIEKTpU3aLUs TeJl, B3aUMOJEHCTBHE 3apsiioB, ACHCTBUSI 3JIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJECHCTBHE MArHUTOB, NEHCTBUE MATHUTHOTO IOJIS HAa MPOBOJHUK C TOKOM,
AIIEKTPOMAarHuTHasE MHAYKIIHS) [0 ONMUCAHUIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh IMPOSBICHUE W3YYEHHBIX (DU3MUECKUX SBJICHUN B OKPY)KAIOIIEM MHpE, B TOM
ymciie (pU3NYEcKHe SIBICHUS B PUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KalWIISIPHbBIC SIBJICHUS B
HpUpoie, KpUCTAIUIBI B ipupoae, usnyyenue CoiHIa, 3amMep3aHie BOJI0EMOB, MOPCKUE OpHU3bI,
o0pa3oBaHUE pOCHI, TyMaHa, WHes, CHera, »JJEKTpPUYECKHE SBICHHA B aTMocdepe,
AJIEKTPUUYECTBO JKMBBIX OpPraHW3MOB, MarHUTHOE TMoje 3eMiH, Jpeid MomocoB, poib
MarHUTHOTO TOJIA JUIsl JKU3HM Ha 3emie, MOJSIpHOE CHUSHUE, NpU STOM IEpPEBOJUTH
NPaKTUYECKYyl0 3a7ady B Yy4eOHYI0, BBIJCNATh CYIIECTBEHHbIE CBOMCTBa (MPHU3HAKH)
(bu3NYECKUX SIBICHUM;

ONHUCBHIBATh H3YyYEHHBbIE CBOMCTBA Tel U (PU3MUECKUE SBJICHUS, HUCIONB3YyS (PHU3NUECKUe
BEJIMUMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIMYECTBO TEIUIOTHI, yelIbHas TEMI0EMKOCTh
BEIIIECTBA, yJeNbHAs TEIUIOTa IUIABJIEHUs, yJeNbHas TeIuloTa NapooOpa3oBaHuUs, YyHAelbHas
TEIUIOTAa CrOpaHus TOIUIMBA, KOI(PQPUIIMEHT IMOJIE3HOIO JEMCTBHS TEIJIOBOM MAIIHHBI,
OTHOCHUTEJIbHASL BIIAXKHOCTb BO3/yXa, JJIEKTPUYECKHH 3apsl, CWIa TOKa, JIJIEKTPUYECKOE
HanpsDKEHUE, CONPOTHUBICHHE IPOBOJHMKA, YAEIbHOE CONPOTHUBICHHME BEIIECTBA, paboTa U
MOITHOCTb 3JEKTPUYECKOT0 TOKA), IPU ONHUCAHUU MPABUIBHO TPAKTOBATH (PU3NUYECKUN CMBICI
UCIIOJIb3YEMBIX BEIMYMH, 0003HAYEHUSI U €IMHUIBI (PU3NUECKUX BETUYUH, HAXOIUTh (OPMYJIbL,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYIO0 BEIMYMHY C APYTUMH BEJIWYMHAMHU, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;



XapakTepu3oBaTh CBOWCTBA Tell, (U3NYECKHUE SIBICHHS U IPOLECCHl, MCIOJIb3ys OCHOBHBIE
NOJIOKEHHUS ~ MOJIEKYJISAPHO-KMHETHMYECKOW  TEOpUM  CTPOCHUS  BELIECTBA,  MPUHLUI
CYNEPHO3UIMH MOJEH (Ha KaYECTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsna, 3akoH Oma mis
yyacTka Ienu, 3akoH JIxoyns—JIeHna, 3aKOH COXpaHEHHs DSHEpruM, IpU 3TOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MaTeMaTHYeCKOEe BhIPAKECHHE;

OOBSICHATh (PU3MUYECKHE MPOLECCHl U CBOMCTBA TeJ, B TOM 4YHUCIE€ M B KOHTEKCTE CUTyallUH
IPAaKTUKOOPHUEHTUPOBAHHOIO XapakTepa: BBIABIATh INPUYMHHOCIECICTBEHHbBIE CBSI3U, CTPOUTH
o0bsicHeHHEe M3 1—2 JIOTMYECKUX IIaroB C OMOpoil Ha 1—2 M3yYEHHBIX CBOMCTBA (PU3NYECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIC 3a7aud B 2—3 JEUCTBHS, MCHOIB3Yys 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIIUE
¢u3nueckrue BEIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHS 3a/laud 3aIllMCBHIBaTh KPAaTKOE YCIOBHE,
BBISIBJIATh HENOCTATOK JAHHBIX I pELIeHMs 3a/Jadyd, BbIOMpaTh 3aKOHbI M (OPMYIIbI,
HeoOXoauMble A €€ pElIeHUs, NPOBOAUTH PAacd€Thl M CpPaBHUBATh IOJYYEHHOE 3HAUYECHUE
(Gu3M4ecKOil BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXXHO PEHIMTh MpPU IMOMOIIN (PU3UYECKHX METOJOB,
UCIIOJIb3YSl OIMCAHUE MCCIEN0BAaHUSA, BBIICIATH IIPOBEPSAEMOE IPENAINOJIOKEHUE, OLIEHUBATH
IPaBUIBHOCTb MOPsAKA IPOBEACHUS UCCIIEI0BaHUs, A€IaTh BEIBObI;

IPOBOJIUTH OMNBITHI 1O HAONIOACHUIO (DU3WYECKUX SIBICHUNH WM (PU3MUYECKHX CBOMCTB Tel
(KanwIsipHbIE SIBJICHHS, 3aBUCUMOCTb JaBJIEHUS BO3JyXa OT €ro o0Obéma, TemImepaTyphl,
CKOpOCTH TIpollecca OCTBIBAaHMsSI M HAarpeBaHus IpU HU3IYYEHUM OT LBETa H3JIydarouien
(moryomaroneil) MOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBl OT TEMIIEPATypbl >KUJIKOCTH U
IIoIAAN €€ MOBEPXHOCTH, DJIEKTpU3allUs Tel M B3aUMOJECHCTBUE 3JIEKTPUUYECKUX 3apsloB,
B3aMMOJICHCTBUE TOCTOSIHHBIX MAarHWTOB, BU3yaJlM3allsi MarHUTHBIX IOJIEH TOCTOSIHHBIX
MarHuTOB, JACUCTBUS MAarHUTHOTO MOJISI HAa IMPOBOJHUK C TOKOM, CBOICTBa 3JIEKTpOMarHuTa,
CBOWCTBA  DJEKTPOABHTATE]sl  TOCTOSHHOTO  TOKa):  (hOpMyaMpoBaTh  MpOBEpsieMble
IPENONI0KEHUs, cOOUpaTh YCTAaHOBKY W3 IPEUI0KEHHOTo 00OpYyIOBaHMS, ONUCBHIBATH XOJ
OTIBITa U JOPMYIIMPOBATH BHIBOJIBI,

BBINOJIHATh NPSMbIE HU3MEPEHHUs TEMIepaTypbl, OTHOCUTEIbHON BIAKHOCTH BO3/yXa, CHJIbI
TOKa, HANpsHDKEHUS C MCIOJIb30BAaHUEM AaHAJOrOBBIX NPUOOPOB M JATYMKOB (U3NYECKHX
BEJIMYMH, CPAaBHUBATH PE3YyIbTAThl U3MEPEHUH ¢ yUETOM 3a1aHHON aOCOMOTHON MOTPEIIHOCTH;
NPOBOJUTH HCCIENIOBAaHME 3aBUCHUMOCTH OJHOM (U3MYECKON BEIMYMHBI OT JApPYrod ¢
HCIIOJIb30BaHUEM TMPSIMBIX H3MEPEHHH (3aBUCUMOCTH CONPOTHUBJIEHMSI MPOBOJHUKA OT €ro
JUIMHBI, MJIOLANA NONEPEYHOTO CEUEHHUS U YIEIbHOTO CONPOTHUBIICHNUS BEIIECTBA IIPOBOJIHUKA,
CWJIBI TOKa, WAYIIETO Yepe3 IMPOBOJHUK, OT HANpPSDKEHUS Ha IPOBOJHUKE, HCCIEIOBAHUE
[OCJIEOBATEIBHOTO M IApaJIEIbHOTO  COEAMHEHUIl  NPOBOJHUKOB):  IUIAHUPOBATb
UCCIIeIOBaHUe, COOMPATh YCTAHOBKY M BBITIOJIHATh U3MEPEHHUS, CIIeAYs NPEJI0KEHHOMY IUIaHy,
¢bukcupoBaTh pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOIWIl U TpauKOB, AENIaTh
BBIBOJIBI 110 P€3YJIbTaTaM MCCIIEJOBAHMSI,

IIPOBOAMTH KOCBEHHbIE MU3MEpeHUs (pU3NUeCKUX BelIMuuH (yelibHas TEIUIOEMKOCTh BEIECTBA,
COIIPOTHUBIJIEHUE IPOBOJHUKA, pab0oTa M MOIIHOCTh 3JEKTPUYECKOIO TOKA): IUIAHUPOBAThH
U3MEpEeHUs], COOMPATh SKCIIEPUMEHTANIBHYIO YCTAHOBKY, CIIEysl IPEI0KEHHOW HHCTPYKIIUU, U
BBIUNCIIATH 3HAYEHNE BEIIMUUHBI,

coOiroaaTh MpaBuiia TEXHUKU 0€30I1acCHOCTU IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢
OMopod Ha MX OMHCaHHUA (B TOM YHUCIE: CHCTEMa OTOIUIEHUS JOMOB, TUTPOMETp, MapoBas
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUYECKON SHEPrHH, AIIEKTPOOCBETUTEIbHBIE
npuOOpbI, HarpeBaTelbHbIE SJEKTPONPUOOPH (IPUMEpPHI), DIEKTPUUECKHE MPEJOXPAHUTENH,
IIEKTPOMArHuT, 3JEKTPOABHUIaTeNb ITOCTOSHHOIO TOKA), HCIOJb3Yys 3HAHUS O CBOMCTBax
buznyecKux SIBICHUN 1 HEOOX0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA U WM3MEPUTENbHBIE NMPHOOPHI MO CXeMaM U
CXEMAaTUYHBIM pPHUCYHKaM (PKUIKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATENb BHYTPEHHETO CrOPAaHMUsI, JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBbI AIEKTPUUECKUX



LEeMNel ¢ MOCIe0BaTeIbHbIM M NapaJIJIeIbHbIM COCIMHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHBIE
0003HaYEHUS DJIIEMEHTOB ANEKTPUYECKUX LETIEH;

MPUBOJIUTH MPUMEPHI (HaXOIUTh MHPOPMAIMIO O MPHUMEpax) MPaKTUUYECKOrO HCIOIb30BaHUS
buznyecKux 3HaHUN B TIOBCETHEBHOM KM3HU Ui oOecrneueHus: 0€30MacHOCTH MU o0paleHuu
¢ mpubopaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHHS 3JIOPOBbS M COOIIIOJICHUS HOPM
3KOJIOTUYECKOI0 ITOBEJICHUS B OKPYKAIOLIEH Cpelie;

OCYIIECTBIISATh TMOUCK HHPOpMAIMK (U3MUECKOTO coaepkaHus B VIHTepHETe, Ha OCHOBE
UMCIOIIUXCA 3HAaHUM " HyTeM CpaBHCHHA JOIOJHUTCIBHBIX HWCTOYHUKOB BBIACIIATH
nH(pOpMaILIKIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI HITH MOXKET ObITh HEJOCTOBEPHOM;
UCTOJIBb30BaTh MpPU BBINIOJHEHWH Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(U3HYECKOTO COJIEpKaHUs, CIPABOYHBICE MaTEpHAlbl, pecypchl ceTu HHTepHeT, BIaleTh
npuéMaMyd KOHCIEKTHUPOBaHHUS TEKCTa, npeoOpa3oBaHusl WH(GOpPMAalMKW U3 OJHOW 3HAKOBOM
CHUCTEMBI B JIpYI'yIO;

co3/1aBaTh COOCTBEHHbIE MHCbMEHHbBIE U KpAaTKUE YCTHBIE COOOIIeHUs, 00001as HHPOPMAIUIO
U3 HECKOJIbKMX UCTOYHHKOB (PU3UYECKOrO COJIEPKaHUs, B TOM YKCIe MyOJUYHO MPECTABIAThH
PE3YyIbTaThL HpOCKTHOfI HIJIN HCCJIGI[OBaTeJILCKOfI ACATCIIBHOCTH, IIpU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh U3YYEHHBIN MOHATUITHBINA anmapar Kypca (U3HKH, COMPOBOXK/IATh BBICTYILUICHUE
MPE3EHTALUEH;

IIPU BBITIOJIHEHUHU Y4EOHBIX MPOEKTOB U UCCIIEAOBAHUN (PU3MUECKHUX MPOIECCOB paclpeieiiaTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJ]a4aMu, CIEIUTh 32 BBHIIOJTHEHHEM
IUTaHAa JCHCTBUH W KOPPEKTHPOBATh €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIM BKJIAI B
JEATEIbHOCTh TPYINIbl, BBICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJEWUCTBHE, IPOSBISA
TOTOBHOCTB pa3periaTh KOH(IUKTHI.

K koH1y o0ydeHus B 9 kJiacce mpeJMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

MCII0JIb30BAaTh IIOHATHSA: CUCTEMA OTCYETA, MaTepUalbHas TOUKa, TPACKTOPUS, OTHOCUTEIbHOCTh
MEXAHUYECKOTO JBUKCHMUS, nedopmarus (ynpyras, IUIACTHYECKas), TpPEHHUE,
LEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTh U IMEPErpy3KH, LIEHTP TSHKECTH, aOCONIOTHO
TBEPJI0€ TEIO, LIEHTP TSKECTHU TBEPJOTO Tella, pABHOBECUE, MEXaHWYECKHE KOJICOAHNs U BOJIHBI,
3BYK, HH(QPA3BYK U YJIbTPa3BYK, IEKTPOMArHUTHBIE BOJHBI, IIKAJIA AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAIbHO30PKOCTb, CIIEKTPhl UCIYCKAHUS M MOIJIOIIEHUs, aabda, 6eTa- u
ramma-u3J1y4eHus, U30TOIbl, IIepHast YHEPreTHKA;

pa3nnyath sBJIEHHUA (pPaBHOMEpPHOE M HEPABHOMEpPHOE NPSMOJMHEHHOE JIBUXKEHUE,
PaBHOYCKOpPEHHOE TPSMOJIMHEHHOE JBUKEHHE, CBOOOAHOE TaJE€HHUE Tell, pPaBHOMEPHOE
JBUKEHHE [0 OKPYKHOCTH, B3aUMOJEHMCTBHME Tell, PEaKTUBHOE JBI)KEHUE, KoJebaTeabHOoe
JIBIDKEHHE (3aTyxalolllie M BBIHYXJIEHHbIE KOJeOaHUs), PE30HAHC, BOJHOBOE JIBUXKEHUE,
OTPaXEHUE 3BYKa, NPSIMOJIMHEMHOE pacCHpOCTpaHEHWE, OTPAKEHUE W IIPEIOMIICHUE CBETa,
[IOJTHOE BHYTpPEHHEE OTpPaKEHUE CBETa, pa3jioKeHue OeJoro cBeTa B CIEKTP U CIIOKEHHUE
CHEKTpaJIbHbIX I[BETOB, AMCIIEPCHsI CBETAa, €CTECTBEHHAs PaJMOaKTUBHOCTb, BO3HUKHOBEHHE
JUHEWYaTOro CHeKTpa HW3IY4EHHUs) MO ONHCAHUIO HUX XapaKTepHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh NpOSBIEHHE M3YYEHHBIX (DU3NYECKUX SIBJICHUH B OKpYXarolleM MHUpe (B TOM
ynciie GU3NYECKUE SIBICHUS B IPUPOJIE: MPUIMBBI U OTJIMBBI, JBUKeHUE IaaHeT ColHeuyHOU
CUCTEMBI, PEaKTUBHOE JIBUKEHUE JKUBBIX OPraHM3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSACEHUE, CEMCMUYECKHE BOJIHBI, IIYHAMH, 3XO, I[BE€Ta TeJ, ONTHYECKHE SBJICHUS B
npupojie, OHoJoruyeckoe MAEWCTBHE BHUAWMOTO, YIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO
U3ITy4eHUH, €CTeCTBEHHBIM paJuoaKTUBHBIM (OH, KOCMHYECKHE Jy4Yd, pPaJuOaKTHBHOE
U3JTy4YEHUE MPUPOAHBIX MHHEPAJIOB, JEHCTBHUE PAJUOAKTHBHBIX M3JIyYEHHH HA OpraHu3M
YyeJioBeKa), IPU STOM MEPEBOANUTD MPAKTUUYECKYIO 33/1a4y B yUe€OHYIO, BBIACIATH CYIIECTBEHHBIE
CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUM;

ONKCHIBaTh H3Y4YEHHbIE CBOMCTBAa Tel M (U3MYECKHE SBJICHMS, HCIONb3Ys (U3HUECKUe
BEJIMUMHBI (CPEJIHsAsS U MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABUKEHHUH, YCKOPEHHE,



nepeMelleHe, MyTh, YIJIoBas CKOPOCTb, CWJIa TPEHMs, CUIa YHOPYrOCTH, CHJIA TSXKECTH,
YCKOpPEHHE CBOOOJHOTO TMAaJAeHHs, BEC TeJa, MMITYJIbC Tela, MUMITYJIbC CHJIbL, MEXaHHYECKas
paboTa M MOILHOCTb, NOTEHIMAJIbHASI DHEPTUs Tella, NOJHATOrO Haj MOBEPXHOCTHIO 3EMIIH,
NOTEHLMAJbHASL SHEPrUsl CKAaTOW MpPYXKUHBI, KHHETHUYECKAs SHEPrUs, IOJIHAsg MEXaHWYeCcKas
SHEprus, NepuoJ M 4acroTa KoJieOaHUH, JUIMHA BOJHBI, IPOMKOCTh 3BYKAa M BBICOTA TOHA,
CKOPOCTb CBETa, I0Ka3aTelb IPEJOMJIEHUS CPElbl), P ONMCAaHUM MPABUIBHO TPAKTOBATh
(Gu3n4ecKuil CMbICI UCIOIb3YEMBIX BEJIMYMH, 0003HAUEHHS U €JUHULBI (U3NYECKUX BEIUYMH,
HaXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PH3UYECKYIO BETMUMHY C IPYTHMHU BEIMYMHAMM,
CTPOUTH I'papUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH,

XapakTepu3oBaTh CBOMCTBa Tel, (U3MUYECKHE SBIEHHUA M IPOLECCHI, HCHOJb3yd 3aKOH
COXpaHEHUs YHEPIMH, 3aKOH BCEMUPHOTO TATOTEHMS, IPUHLUII CYNEPIIO3ULIUN CUJI, TPUHLIUII
oTHocuTenbHOCcTH [amuies, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUS HMIYJbCA, 3aKOHBI
OTpPaXEHUsI U IIPEJIOMIIEHHS CBETA, 3aKOHBI COXPAHEHMs 3aps0BOIO MU MAacCOBOIO YHUCEN MpHU
AJIEPHBIX pEaKIMsIX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMCHIBATh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3MUYECKHE MPOLECCHl U CBOMCTBA TeJ, B TOM 4YHUCIE€ M B KOHTEKCTE CUTyallUi
IPAaKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBIBIATh NPUYUHHO-CIEICTBEHHbIE CBS3H, CTPOUTH
00BsiICHEHHE W3 2—3 JIOTUYECKUX IIaroB C OMOpO Ha 2—3 M3yYCHHBIX CBOMCTBA (DU3NYECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a7auu (OMUPAIOLINECs HA CHCTEMY U3 2—3 ypaBHEHHIA), HCIIOJIb3YS 3aKOHBI
U Qopmyibl, cBs3bIBarolMe (U3MYECKUE BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3ajauu
3allUCBIBaTh KPATKOE YCJIOBHUE, BBISABIATH HEAOCTAIOLIUE MU M30BITOUYHbIE JaHHbIE, BHIOWPAThH
3aKOHBI M (OPMYIBI, HEOOXOAWMBIC JUISI PEUICHHs, IMPOBOAUTH pPAacYéThl M OICHHUBATH
PEATMCTUYHOCTD MTOJYYEHHOTO 3HaUCHUsI (PU3UYECKON BEIMUHHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PELIMTH IPH IMOMOMIM (PU3HUECKUX METOOB,
UCIOJIb3YSl OIMCAaHUE MCCIEN0BAaHUSA, BBIICISTH IPOBEPSEMOE IPENAINOJIOKEHUE, OLIEHUBATH
NPaBUIBHOCTh MOPSAIKA IMPOBEICHHUS] MCCIEIOBAHUA, J€laTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOIEHNUH U OIBITOB;

IPOBOJIUTH OIBITHl 10 HAOMIOAECHUIO (PU3NYECKUX SIBICHUNH WM (PU3MUYECKHX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHMs PHEPIUH, 3aBUCUMOCThH IEPHOAA
Kosie0aHUM MPYKUHHOTO MasTHHKA OT Macchl Ipy3a U *KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh
OT aMIUIMTYIbl MallblX KoleOaHWH, MPsIMOJMHEHHOE paclpOoCTpaHEHHE CBETa, Pa3NIoKEHHE
0enoro ceera B CIEKTp, M3YYEHHE CBOMCTB H300pa)K€HUS B IJIOCKOM 3€pKajle U CBOWCTB
n300pakeHusl TIpeaMeTra B coOuparolieil JimH3e, HAOMI0JeHHE CIUIOIIHBIX W JMHEHYaThIX
CIIEKTPOB H3JIYYCHHS): CaMOCTOATENIbHO COOHMpaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa
000pyIOBaHUsl, ONMCHIBATh XOJ] OIBITA U €r0 pe3yabTaThl, (HOPMYIUPOBATH BBIBOIbI;

IPOBOAMNTH MPU HEOOXOIMMOCTH CEpHUIO MPSMBIX M3MEPEHUH, ONpelelss CpeiHee 3HaueHUe
u3MepsieMol BenuuMHbI ((POKyCHOE paccTosHuE coOMparolleil JMH3bI), 000CHOBBIBATh BHIOOP
crioco0a u3MepeHus (M3MepUTENHLHOr0 Ipudopa);

IPOBOAMTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3UUECKMX BEJIMYMH C HCIOJB30BAHHUEM MPSMBIX
U3MEepeHHl (3aBUCHMOCTb ITyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JABM)KEHUU 0€3 HadallbHOU
CKOpOCTH, INepuoja KoieOaHui MaTeMaTHYecKOro MasTHUKA OT JJUHBI HUTH, 3aBUCHUMOCTHU
yria OTpakKeHMsI CBeTa OT yIJia MaJIeHUsl U yria MpeJIoOMJICHUs OT yrja MaJeHus ): IUIaHupOBaTh
UCCIIE/IOBaHHUE, CAMOCTOSTENIbHO COOMpPATh YCTAaHOBKY, (PUKCHpOBATh Pe3ysbTaThl MOJYyYEHHOM
3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BUAE TaOMUI W TrpaduKoB, JAeraTb BBIBOJABI IO
pe3yspTaTaM HCCIIEI0BaHNUS;

IIPOBOAMTH KOCBEHHbIE U3MEPEHUS PU3NYECKUX BETUYMH (CpellHsAsA CKOPOCTh U YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOpEHHE CBOOOJHOTO MajieHUs, KECTKOCTh MPY>KUHBI,
KOA(p(UIMEHT TPEHUs CKOJbXEHMs, MEXaHH4ecKas padoTa W MOIIHOCTh, 4acTOTa U MEpPUOJ
KOJICOAHWH MaTeMaTH4ecKOro M MPYKUHHOTO MAasTHUKOB, ONTHYECKas cuja coOHparomien
JUH3bI, PAJAMOAKTUBHBIN (OH): IIAHUPOBATh HU3MEPEHHs, COOMpATh HKCIEPUMEHTAIBbHYIO
YCTAaHOBKY U BBINOJHATh HM3MEPEHHUs, CIENys NPEUIOKEHHON WHCTPYKLUHU, BBIYUCIATH



3HAYEHUE BEJIMYMHBI M AHAJIW3UPOBATh IIOJIYYEHHBbIE PE3YyNbTaThl € YYETOM 3aJaHHOU
MIOTPELIHOCTH U3MEPEHU;

co0JTII01aTh MpaBHUJIa TEXHUKHA 0€30MaCHOCTH IIpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;
pasinyaTh OCHOBHBIC NPU3HAKUM H3YYEHHBIX (U3UYECKMX MOJeNeil: MarepuanbHas TOYKa,
abcoMOTHO TBEPJOE TEJIO0, TOUYEUHBIM HCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas
MO/IENIb aTOMa, HyKJIOHHAs1 MOJIeNIb aTOMHOTO $1/1pa;

XapakTepu3oBaTh NMPUHLUIIBI JECHCTBHUS M3YYEHHBIX NPHOOPOB U TEXHUUYECKUX YCTPOMCTB C
OMoOpoil Ha uX omnucaHus (B TOM YHUCIE: CHUIOMETP, NAaTYUKU IOJO0XKEHUS, PACCTOSHUS U
YCKOPEHHUs, pakKeTa, 5XOJOT, OYKH, TIEpPHUCKOM, (oToanmapar, ONTHUYECKHUE CBETOBOJBI,
CIEKTPOCKOII, JT03UMETp, KaMepa BuibcoHa), MCNONb3ys 3HaHMS O CBOMCTBaX (PU3MYECKHUX
SBJICHUH U HEOOXOMMBbIe (PU3MYECKre 3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHCYHKHM M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJIOTMYECKHUX IIPOLIECCOB IPU PELIEHUH Yy4eOHO-
NPaKTUYECKHUX 3aJa4, ONTUYECKUE CXEMBI JUIsl IOCTPOCHHS M300paKEHUH B IJIOCKOM 3epKajie U
cobuparoniei JIMH3e;

NPUBOAUTE TMPUMEPHI (HAXOAUTh MHPOPMALHUIO O IMPUMEpPax) MPaKTUYECKOTO HCIIOIb30BaHHS
¢u3nUecKuX 3HAHWH B IOBCEAHEBHOM JKMU3HHU JUIA 0oOecrieueHus: 0e30MmacHOCTH Ipu 00pameHnn
¢ npubopaMy U TEXHUYECKHMHU YCTPOMCTBAMH, COXPAHEHUS 3[0POBbS U COOJIIOAECHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPY’KaIoLLeH cpefe;

OCYILECTBIIATh MOUCK MHPOPMaLUU (U3NUECKOro cojepxanus B VIHTepHeTe, CaMOCTOSTEIbHO
bopMynupys HOUCKOBBIM 3alpoc, HAXOJUTh IYTH ONpEAETICHHUsS AOCTOBEPHOCTU MOIYYEHHOU
uHPOpPMALIUK Ha OCHOBE MMEIOIIMXCS 3HAHUN M TOTTOJTHUTEIHHBIX HCTOYHUKOB,;

UCMOJIb30BaTh IPU BBIIOJIHEHUU Y4YEOHBIX 3aJaHM HAy4YHO-NOMYJSIPHYIO JIMTEpaTypy
(GU3NIECKOro CoAep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTtd VHTepHeT, BlaneTh
npuéMaMM KOHCIIEKTUPOBAaHMS TEKCTa, ImpeoOpa3oBaHus HMH(OpManUMM U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE€ NMUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HMH(OpPMALUU U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOIO COAEp)KaHUs, MYOJIMYHO MPEICTaBIATh PE3yIbTATh
NPOCKTHONH WJIM HCCIEN0BATENbCKON JESITeIBbHOCTH, IMPH A3TOM TI'PaMOTHO HCIOJIb30BATh
U3y4EHHBIN MOHATUHHBIN anmapar u3y4aeMoro pasjena GU3MKu U COPOBOXKIATh BBICTYIIJICHHUE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHME 7 KJIACC

KonnuyecTBO 4acoB

Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
KonrpoJbHbie IpakTuyeckue

n/n NMPOrpaMMbl Bcero paGoTLI paBoThi o0pa3oBaTe/ibHbIE PeCypchbl

Pasznen 1. ®u3uka u e€ pojib B MO3HAHUHM OKPY:KaIOIIEero Mupa
1.1 ®dusuka - HayKa 0 IpUpoje 2 bubmnoreka L{OK https://m.edsoo.ru/7f416194
1.2 du3nuecKre BEIMUNHEI 2 Bbubmmoreka ITOK https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO MO3HAHUS 2 bubmnoreka L{OK https://m.edsoo.ru/7f416194

Hroro mo pazaey 6

Pa3nen 2. IlepBoHavyaibHbIe CBeIeHUsI 0 CTPOEHUH BelllecTBa
2.1 CtpoeHue BemecTa 1 bubaunoreka I{OK https://m.edsoo.ru/7f416194
2.2 JIBr>KeHME U B3aUMOJICHCTBHE YaCTHUI BEIECTBA 2 1 bubmmorexa ITOK https://m.edsoo.ru/7f416194
2.3 ArperartHble COCTOSIHUS BEIIECTBA 2 bubaunorexa [{OK https://m.edsoo.ru/7f416194

Hroro no pasaeiny 5

Paznen 3. /IBu:xeHue v B3auMo/ieiicTBHE TeJl
3.1 MexaHn4ecKoe ABHKEHUE 3 bubmmoreka ITOK https://m.edsoo.ru/7f416194
3.2 Wuepiust, Macca, mIOTHOCTh 4 1 Bbubmmoreka ITOK https://m.edsoo0.ru/7f416194
3.3 Cuna. Bunsl cun 14 1 2 Bbubmmorexa ITOK https://m.edsoo.ru/7f416194

HWroro mo pasneny 21

Pa3nen 4. /laBjienne TBEPABIX TeJl, s KUAKOCTEH U ra3oB
41 Jlapenue. Tlepenaua nanennus TeEp M 3 BuGmnotexa LIOK https://m.edsoo.ru/7f416194

TeJIaMHU, JKHKOCTSIMU U Ta3aMH

4.2 JlaBneHue KUIKOCTH 5 Bbubmuoreka ITOK https://m.edsoo0.ru/7f416194
4.3 ATMochepHoe naBiIeHue 6 bubmunoreka [{OK https://m.edsoo.ru/7f416194
4.4 gﬁzigﬁée PKUAKOCTH M Ta3d Ha TIOTPY/KCHHOC B 7 1 3 bubnmoreka HOK https://m.edsoo.ru/7f416194

Hroro 1o pazneny 21

Pa3nen 5. Padota 1 MOIIHOCTB. DHeprust
51 Pabora 1 MomHOCTb 3 bubmuoreka IIOK https://m.edso00.ru/7f416194
5.2 ITpocThie MEXaHU3MBbI 5 bubmunoreka [{OK https://m.edsoo.ru/7f416194
5.3 MexaHndeckasi SJHEpPrus 4 1 1 bubmuoreka ITOK https://m.edsoo0.ru/7f416194

HUroro no pazneny 12

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 12
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8 KVIACC

HaunmenoBanmue pa3xejioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne n/n NMPOrpamMMbI Bcero ;(;;:pr(:ﬂbﬂme II)I;)ﬁz:)Ig)plmecKne oOpa3oBaTejbHbIE pecypchl
Pa3pen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmmorexa LIOK https://m.edsoo.ru/7f4181ce
1.2 TerutoBble mporecchl 21 1 5 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. diiekTpuyeckre M MAarHUTHbIE SIBJIEHUS
2.1 DIICKTPHHCCKHC 3apADL. 3apsieHmbic 7 1 bubmmorexa IIOK https://m.edsoo.ru/7f4181ce
Tella U UX B3aMMOJICHCTBHUE
2.2 [ToCTOSIHHBII AJIEKTPUYECKHI TOK 20 1 7 bubmunoteka [{OK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIC SIBICHUS 6 1 1.5 bubmmoreka [TOK https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMarHUTHAS UHTYKIIUS 4 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 145

[NPOT'PAMME
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9 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBo yacoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne n/m KoHnTpoabHbie IpakTu4eckne
MPOrpamMmbl Bcero paGoTh! paGoThi oOpa3oBaTe/ibHbIE pecypchbl
Pa3nen 1. Mexanuveckue siBJIeHUS
1.1 gﬁiﬁiﬁfeme ABIDKCHHE 1 CTIOCOOEL ero 10 1 bu6mmotexa LIOK https://m.edsoo.ru/7f41a4a6
1.2 B3anmoeiicTBre e 20 1 3 bubmuorexa IIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAaHCHUS 10 3 bubmmorexa LIOK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3nes 2. Mexannveckue KoJie0aHUsI H BOJHBI
2.1 MexaHuueckue KojaeOaHus 7 3 bubmmoreka ITOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHU4ecKue BOJIHBL. 3BYK 8 1 3 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zes 3. Di1eKTPOMArHUTHOE 10Jie M 3JIeKTPOMATrHUTHbIE BOJHBI
3.1 VICKTPOMATHHTHOE N10JIE 6 2 bubmunoteka [{OK https://m.edsoo.ru/7f41a4a6
3JICKTPOMArHUTHBIC BOJIHBI
Hroro mo pazueny 6
Pa3nes 4. CBeToBbIC ABJICHHUS
4.1 3aKOHBI PacPOCTPAaHCHHUS CBETA 6 2 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI 1 ONTUYECKUE TPUOOPEI 6 3 bubnuorexa LIOK https://m.edsoo.ru/7f41a4a6
4.3 Pazsoxxenue 6e10ro cBeTa B CIIEKTP 3 2 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
Wroro no paszneny 15
Paszgea S. KBaHnToBbIe siBJIeHUA
51 Hcnyckanue U MOTrJIONeHHE CBETa aTOMOM 4 1 bubaunoreka [IOK https://m.edsoo.ru/7f41a4a6
5.2 CrtpoeHue aTOMHOTO sipa 6 1 bubmmorexa LIOK https://m.edsoo.ru/7f41a4a6
5.3 SInepHble peakiuu 7 1 1 bubaunoreka [OK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Paznes 6. [loBTOpuTe1bHO-0000 1AM I MOAYJIb
6.1 HosTopenne u odobmenue conepxanns 9 2 bu6muoreka IOK https://m.edsoo.ru/7f41a4a6
Kypca ¢hu3uku 3a 7-9 knace
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 102 3 27
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IHOYPOYHOE IINTAHUPOBAHHUE 7 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara DJIeKTPOHHbIE HHPPOBLIE
u3ydeHusi  06pazoBaTedbHbIe pecypeb

JlonosHuTeILHA
s1 U”HpopMauust

®dusuka — Hayka o npupoje. SBieHus
npupoisl. DU3ndecKue sBJICHUS
Mexann4deckue, TEIIOBEIE,
3JIEKTPUYECKNE, MATHUTHBIE, CBETOBEIE,
3BYKOBBIC SIBJICHUS

dusznyeckre BEIUYUHBI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIepaTyphl IPHU MMOMOIIH >KUIKOCTHOTO
TEPMOMETpa U AaTYMKa TeMrepaTypsl”

Kak ¢usuka u npyrue ectecTBeHHbIC
HayKH U3y4aroT IPUPOLY.
EcTecTBEeHHOHAy4HBIN METO/ MO3HAHUS.
Onucanue GpU3NUECKUX SBICHUH C
IOMOUIBIO MOJIEIEH

VYpok-uccnenosanue "[Ipoepka
TUIIOTE3bI: JATIBHOCTD IOJIETA ILIAPHKA,
MYIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIIE,
4yeM OoJiblie BhICOTA IycKa'

bubamoreka [TOK
https://m.edsoo.ru/ff09f72a

Crpoenue BemiectBa. ONbITHI,
JTOKa3bIBaIOIINE JTUCKPETHOE CTPOCHUE
BEI[ECTBA

bubarorexa [TOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IC qacTull BEIICCTBA

VYpok-uccnenoanue «OMbITHI 110
HAOJII0JIEHUIO TETJIOBOTO PaCIIuPEHUs
ra3oB»

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0a013e

10

11

Ar PEraTHLIC COCTOAHNA BCIICCTBA

B3anmocBs3b MEX 1y CBOMCTBAMH BEIIECTB
B paSHLIX anCFaTHBIX COCTOSAHUAX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Bbubaunorexa [JOK
https://m.edsoo.ru/ff0a0378

12

Mexanunueckoe ABuxkeHue. PaBHomepHoe

Bbubnnorexa [JOK



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

Y HEPaBHOMEPHOE JIBUJKEHUE

https://m.edsoo.ru/ff0a05c6

13 C E bubmuoreka [TOK
KOpOCTP. EANHHUIBI CKOPOCTH https://m.edsoo.ru/ff0a079c
14 P Bbubnnorexa [JOK
actcT myTn W BpEMCHH JIBIIKCHUS https://m.edsoo.ru/ff0a0ae4
HNuepnust. 3aKkoH nHEPLIUU.
15 B pi o pH bubaunorexa [JOK
3aNMOACHUCTBHC TCIT Kak MpUIHHA https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUKEHUS TEl
16 ITmotHOCTE BemecTBa. Pacyer Maccel 1 bubanorexa [JOK
o0BEeMa Teja 110 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpeneneHue
IJIOTHOCTYU TBEPIOIO TEJIA»
18 Pemenne 3ama4a no treme "IInoTHOCTE Bu6nnorexa [IOK
BerecTna" https://m.edsoo.ru/ff0al23c
Cua KaKk XxapakTepucTHKa
19 B3auMozeicTBus Ten. Cuiia ynpyrocTu.
3akoH 'yka
JlabopaTtopHas padora «3yueHue
20 3aBUCHUMOCTH pacTsKeHHs (IedopMaIim)
MPY>KUHBI OT MPUIOKEHHOW CHIIBI»
21 SIBnenue tarorennsa. Cuia TIHKECTH
CBs3b MEXKIY CHUIION TSKECTH U MacCOH
29 B y P bubarorexa [TOK
tTena. Bec Tena. Pemenune 3amad mo teMe https://m.edsoo.ru/f0al778
"Cumna tsoxectn"
Cuna TspKecTH Ha IpYTUX IUIaHEeTax. bubnnoreka LIOK
23 https://m.ed [ff 02
dusnyecKkue XapaKTePUCTUKA TTAHET ttps://m.edsoo.ru/ff0als
bubaunorexa [IOK
24 Wsmepenue cui. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bubaunorexa [IOK
25 Bec Tena. HepecomocTh https://m.edsoo.ru/ff0al778
26 CnoxxeHue AByX CHUJI, HallPaBJIE€HHBIX M0 bu6muorexa LIOK
OJIHOI TIpsIMOiA. PaBHOIEHCTBYOIIAST CHIT https:/m.edsoo.ru/ff0ala70
27 Pemrenue 3agad mo reme
"PaBHOelicTBYIOIIAA CHIT"
TpeHue CKOIbKEHUS U TPEHHUE TTOKOS. bubmuorexa LIOK
28 https://m.ed /ff0alb9
TpeHue B mpupoJie U TEXHUKE ttps://m.edsoo.ru/ff0alb9c
29 JlaGoparopHas pabota «3yuenue Bu6aunorexa LJOK
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3aBUCHUMOCTHU CUJIbI TPCHHUA CKOJIBKCHUA
OT CWJIbI JABJICHUA U XapaKTEpa
COIIPHUKACAIOIIUXCs HOBCpXHOCTGfI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha onpenencHue

30 . .
PaBHOJIEHCTBYIOIIEH CUITBI
Pemenue 3amau no remam: «Bec Tenay, i oK
31 «I"padnueckoe n300pakeHUE CHIIY, hgpg'lflﬁeelzjici ru/ff0alde0
«Cubly, «PaBHOACHCTBYIOIIAS CUIT»
KonTtponsHast pabora mo Temam:
32 «MexaHnueckoe JBUKEHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxenue cuiny, «CUIbD)
33 JHasnenue. CriocoObl yMEHbILICHUS U Bu6muorexa [JOK
YBEIUYCHUS TaBICHUSA https://m.edsoo.ru/ff0a20a6
34 JaBnenue raza. 3aBUCUMOCTbH JIaBJICHHS bubnnorexa [IOK
raza ot o0bEma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Hepezlaqa JIABJICHUS TBEPIABIMH TEIAMH, bubarorexa [TOK
JKAKOCTSAMM U razaMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KUIKOCTHU U I'a3e, BBI3BAHHOE Bu6muorexa [JOK
IEWCTBUEM CHIIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anay 1o teme «JlapneHue B bubnnorexa [JOK
JKUJKOCTH U Taze. 3akoH [lackamnsi» https://m.edsoo0.ru/ff0a2826
bubnnorexa [IOK
38 Coobuatomuecs cocy! https://m.edsoo.ru/ff0a2970
. bubanoreka [JOK
39 T'nnpasmuecknii mpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOH KUIKOCTHBII
Hacoc
Atmocdepa 3emin. [puunnel
a1 CyIIIECTBOBAHUS BO3IYIITHOW 000JTOUYKH bubmnorexa [JOK
3emun. 3aBUCUMOCTb aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJT YPOBHEM MOPS
Bbubnnorexa [JOK
42 Bec Bo3nyxa. ATMOchepHOE 1aBiIeHHE https://m.edsoo.ru/ff0azb5a
43 N3mepenne atMmocepHOTro naBieHuUs. bubmuorexa LIOK
Onsit ToppryesuIn https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTb aTMOC(EPHOTO JaBJIEHHS OT Bu6nmorexa [JOK
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BBICOTHI HaZl YPOBHEM MOPA

https://m.edsoo.ru/ff0a2fc4

bapometp-anepousa. Armocheproe

Bbubnnorexa [JOK

45
JIaBJICHUE HA Pa3IMYHbIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amay mo Teme " AtmocdepHoe
JIaBjeHue"
JleficTBUE )KUAKOCTH U ra3a Ha
47 IOTPY>KEHHOE B HUX TEI0. ApXHUMEI0Ba Bubamorexa IOK
Py ANy 2 https://m.edsoo.ru/ff0a3276
cuia
JlaGopaTtopHas pabora «OnpeneneHue
48 BBITAJIKMBAIONICH CHJIBL, ICHCTBYIOIIECH Ha 1 Bubmmorexa LIOK
m > Al yIoHL https://m.edsoo.ru/ff0a33fc
TEJO, MOTPY>KEHHOE B JKUJKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «HccnemoBanne 3aBUCMMOCTH Beca Tejia B 1 bubnnorexa [JOK
BOJle OT 00BEMa HOpr>KCHHOI71 B https://m.edsoo.ru/ff0a3514
JKUJIKOCTD YacCTH TeJIa»
bubnnorexa [IOK
50 I1napanne Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKHU U 1
omnpeneneHue e€ rpy30no bEMHOCTH"
Pemenne 3amau mo remaMm: «IIlmaBanue
52 cynoB. BoznyxomnnaBanuey, «JlaBinenue bubamorexa LIOK
YAOB. AYX o https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
KonTponbHas pabota no Teme «JlaBnenue
TBEPJBIX TEJN, )KUJIKOCTEH 1
53 ra3oB»/Bcepoccuiickas mpoBepoyHast
paboTa npu IpOBEICHUH C
HCII0JIb30BAaHUEM KOMIbIOTEpA
Bbubnuoreka [IOK
>4 Mexamirieckas pabora https://m.edsoo.ru/ff0a3f82
bubanorexa [IOK
55 MomHocTs. EquHAIBI MOIITHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "Pacuétr MOIIHOCTH, 1
pa3BuUBaeMoM MpH NoIbEME 1O JiecTHHULIE"
57 IIpoctsie MexaHu3mel. Peryar. PaBHoBecue
CHJI Ha pblUare
b K
58 Prruaru B TexHUKe, OBITY U IPUPO/IE. 0.5 nommorexa [10

https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

59

JlaboparopHas pabota «lccnenoBanue
YCIIOBUH paBHOBECHS PhIYaray
Pemenne 3amau mo reme «Y CI0BUS
PaBHOBECHS pbIyara

bubanoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

61

KoadduruenT none3Horo nercTBus
Mexanu3ma. Jlaboparopnas pabora
«3mepenue KII/ nakinoHHOM
TTOCKOCTHY

Pemrenne 3agau mo teme "Pabora,
MomHocTh, KIT/T"

0.5

bubanorexa [JOK
https://m.edsoo.ru/ff0a4c48

62

63

Mexanuueckas 3Heprusi. Kunetnaeckas u
MOoTCHUMAJIbHAA QHCPIUA

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

bubamoreka [TOK
https://m.edsoo.ru/ff0a4252

bubnnorexa [JOK
https://m.edsoo.ru/ff0a4360

64

65

YPpOK-3KCIIEPUMEHT IO TEME
"DKCIIEpUMEHTAIBLHOE ONPECIICHHUE
W3MEHEHUSI KHHETHYECKOU U
MOTEHIIUAIbHOW SHEPTUH NPU CKaThIBAHUH
TeJa 10 HAKJIOHHOM TIOCKOCTH"

KonTponsnas pabora no teme «Pabora u
MOIIHOCTB. DHeprus»/Beepoccuiickas
IpoBepoYHas paboTa Ipu MPOBEIECHUH HA
OyMa)KHOM HOCHUTEIe

66

67

68

PesepBHelit ypok. Pabora ¢ Tekctamu 1o
TeMe "MexaHn4uecKoe ABMKeHIE"
Pesepubrii ypok. Pabora ¢ Tekctamu mo
teMe "JlaBneHue TBEPABIX Tell, KUAKOCTEH
1 ra3zoB"

Pesepubrii ypok. Pabora ¢ Tekctamu mo
teme "Pabota. MomHocTs. DHeprus"

bubarorexa [TOK
https://m.edsoo.ru/ff0adee6

bubanorexa [IOK
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12
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8 KJIACC

KoanuecTBo yacoB

No Tema vooka Hara DJyeKTpoHHbIe HUGpPOBbIE
n/n M Bcero Konrpoabueie  Ilpakruueckue H3y4YeHHs1 ~ oOpa3oBaTeJbHBIE pecypchl
padoThI padoThI
1 OCHOBHBIE TIOJIOKEHHUS MOJICKYIIAPHO-KHHETHIECKOI 1 Bubmmorexa [IOK
TEOPHH M WX OTIBITHBIC MTOATBEPIKICHHUS https://m.edsoo.ru/ff0a5256
2 Macca 1 pa3mep aTOMOB U MOJICKYJT 1
3 Mopgenu TBEPIOTO, KUIAKOTO M Ta3000pa3HOI0 COCTOSIHUH 1 bubanorexa [JOK
BCIIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOWCTB TBEPAOTO, )KUAKOTO ¥ ra3000pa3HOTO
4 COCTOSTHHH BEIIECTBA HA OCHOBE MOJIOKEHUH 1
MOJIEKYJISIPHO-KHUHETHYECKOH TeOpuu
5 Kpucraxmuaeckne u aMmopQHEIe Tena 1 bubmorexa [IOK
P P https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KamUIBIpHOCTH. [ToBepxHOCTHOE 1 bubnuorexa [TOK
HATSDKCHHE https://m.eds00.ru/ff0a5530
7 TennoBoe pacuupeHue u cxxaTue 1 bubmmorexa [IOK
paciivp https://m.eds00.ru/ff0a5a26
8 Temmeparypa. CBsi3b TEMIIEpaTyphl CO CKOPOCTHIO 1
TETJIOBOTO JIBU)KEHHS YaCTHIT
9 Buytpennsis sreprust. CriocoObl H3MEHEHHUS BHYTPECHHEH 1 Bubmmorexa [IOK
SHEpruu https://m.edsoo.ru/ff0a5c60
bubnnorexa [IOK
10 Buast Tenonepenatin ! https://m.edsoo.ru/ff0a6412
LU remmonsn Saotiers scitects n sarepuaton s wemx ) ) ubmorexa LIOK
wo P : https://m.edso0.ru/ff0a65c0
9HeprocoOepexeHus
Bbubnuoreka [IOK
12 KonnuecTBo TeIIOTHL. Y AelibHas TEMJI0EMKOCTD 1 https://m.eds00.ru/f0a6976
13 VYpaBHeHue TemioBoro Oananca. TemnooOMeH U TeIIoBoe 1 Bubmmorexa [IOK
paBHOBeECHE https://m.edsoo.ru/ff0a7088
14 TenmooGwens o ewermisann xonomof n roprc ) ) uGmiorexa LIOK
" P A p https://m.edsoo.ru/ff0a6a98
BOJIBI
15 Pacuer xonuuecTBa TCIJIOTHI, HCO6XOZII/IMOFO JJIsL 1
HarpeBaHUs TeNa U BBIACISIEMOTO UM IPH OXJIAXKICHUH
16 JlabopaTopnas pabota "OnpeneneHnue yaeapHOM 1 1 bubmmorexa [TOK
TEIUIOEMKOCTH BelecTsa" https://m.edsoo.ru/ff0aébb0
17 OHeprus TOIINBA. Y AeNbHAs TEMI0Ta CTOPAHUS 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a7b5a
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18 [InaBneHue 1 OTBEpAEBaHUE KPUCTATUINYECKUX TEL. bubanorexa [JOK
VY nenbHas TEIIOTA IJIaBJISHUS https://m.edsoo.ru/ff0a71d2
JlabopaTopnas pabota "OnpeneneHne yaeIbHOH TEeIUIOTH Bubmmorexa [IOK
19 " :
IUTABJICHUA JIbIA https://m.edsoo.ru/ff0a72fe
Bbubnnorexa [JOK
20 [Tapoo6pazoBanue n koHAeHCanus. Vcnapenue
pooop percatt P https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temiora napoodpasoBaHus 1
21 KOH)IeHcaHI/Ii 3aBHCHUMOCTh TeMIl)'[e ag bl KHIICHUS OT bubmmorexa [IOK
) patyp https://m.edsoo.ru/ff0a786¢
aTMOC(EPHOTO JaBICHHS
BnaxHocts Bo3ayxa. Jlaboparopnas pabota bubanorexa [JOK
22 n 5 " .
Omnpe/eneHne OTHOCUTENLHON BIaKHOCTH BO3AyXa https://m.edsoo.ru/ff0a7628
23 Perienue 3amaq Ha OMpeIeTICHUE BIAXKHOCTH BO3AyXa
24 [puHIMIE! paboTH TEIUTOBHIX ABUTaTeNCi. [TlapoBas
TypOuHa. /[BUTaTEIF BHYTPEHHETO CTOPAaHUS
25 KIIJI TerutoBoro nBurarens. TemnoBble ABUTaTeNd U bubanorexa [JOK
3allUTa OKPYIKAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOoH COXpaHEeHHs ¥ NPEBPAILEHHs] SHEPTUHU B TECIIIIOBBIX
poreccax
27 [MoxroToBka kK KOHTPOIBHOH padoTte 1o Teme "TemnoBkie Bubmmoreka [IOK
siBlieHusl. I3MeHeHne arperaTHbIX COCTOSIHUH BeriecTa" https://m.edsoo.ru/ff0a83f2
28 KontponpHas pabota mo teme "TermioBsie SBICHUS. Bubmmorexa [IOK
V3meHeHne arperaTHeIX COCTOSTHUMN BerecTa" https://m.edsoo.ru/ff0a86ae
29 DnexTpu3anys TeN. J[Ba posa 3MeKTPUIECKUX 3apsI0B
30 Ypok-ucciaenopanue "DIeKTpU3anMA TeNl HHAYKIHUEH U IpU
COTNPUKOCHOBEHHUH"
31 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona bubmmorexa [IOK
A P ) Y https://m.edsoo.ru/ff0a87e4
32 DnekTpudeckoe noje. HanpskeHHOCTh 3JEKTPUYECKOTo Bubmmorexa [IOK
nos1s1. [IpuHIMI cyneprno3uiiy JIeKTPHYECKUX TOJIeH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snexkTpuueckux 3apsaoB. DIeMEHTapPHbBIN 3apsi.
Crpoenne aToma
34 [TpoBOIHUKY U AMANEKTPUKH. 3aKOH COXPAHEHHS Bu6mmorexa IIOK
JIIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
Pewenue 3a1a4y Ha MpUMEHEHHE CBOMCTB 2JIEKTPUUECKHUX Bubmmorexa [IOK
35 )
3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKH TOK, YCIOBUS €r0 CYIECTBOBAHHUSL. Bubmuoreka [TOK
36 .
VIcTOYHMKH JIEKTPUYECKOT0 TOKa https://m.edsoo.ru/ff0a95a4
. Bubmmoreka [IOK
37 JleicTBHS 2TEKTPUIECKOTO TOKA 1

https://m.edsoo.ru/ff0a96b2
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VYpok-uccaenosanue "J[eficTBUE IEKTPUIECKOTO MO Ha

38 . !
MIPOBOJTHUKH U JTUAICKTPUKH
39 DJIEeKTPUUECKUI TOK B METAIUIAX, KHUIKOCTAX U Ta3ax bubmorexa LOK
P A https://m.edsoo.ru/ff0a9838
40 DnexTpudeckas Ienb U €€ COCTaBHbIE YaCcTH
a1 Cuna toka. JlaboparopHas padorta "M3mepenue u 05 bubmuoreka [TOK
peryIupoBaHUe CHIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnekTpudeckoe HanpshkeHue. Bonbrmerp. JlabopaTopHas bubmuoreka [TOK
42 " " 0.5 )
pabora "V3MepeHue U peryIupoBaHHe HAMPSHKEHUS https://m.edsoo.ru/ff0a%e14
43 CoIpoTUBIEHHE TPOBOJHUKA. Y I€IbHOE CONPOTUBICHUE Bubmmorexa [IOK
BEIL[ECTBA https://m.edsoo.ru/ff0aa738
| epermpe o S o 1 BuGmores 10K
P POBOAL ,,H ’ Hat https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOT0 CEUCHHUS M MaTepraia
45 3aBUCUMOCTh CHJIBI TOKA OT HampspkeHus. 3akoH Oma amst bubanorexa [JOK
y4acTKa IIEMH https://m.edsoo.ru/ff0aad44a
o | e e e oo v 1 Busorea 10K
» MAYTIL pes p P, p,, https://m.edsoo.ru/ff0aa04e
pEe3UCTOpa M HANPSKECHUS Ha PE3UCTOpe
47 [NocnemoBatenbHOE U TApAIUIETHHOE COCTMHCHIUS
IIPOBOTHUKOB
18 manprxenni npu nocreTomaTeARHON CosenI A0y ) Batimiorexa LIOK
P " P a A By https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB
49 JlabopaTopHnas padota "IIpoBepka mpaBuia sl CUITBI TOKA 1 Bubmmoreka [IOK
[P MapasieIbHOM COeIMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
Pemenue 3amay Ha npuMeHeHue 3akona Oma st bubanorexa [JOK
50 .
Pas3IMYHOrO COEAMHEHHUS TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTB ANEKTPUIECKOTO TOKA. 3aKOH bubanorexa [JOK
Ixoyns-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTopHnas pabota "Onpenenenue pabOThl H MOITHOCTH Bubmmorexa [IOK
52 N 1 ]
IEKTPHUYECKOTO TOKA https://m.edsoo.ru/ff0ab3e0
53 DIEKTPUYECKUE IEMH U MOTPEOUTEITH AIECKTPHICCKON Bubmmorexa [IOK
sHepruu B ObiTy. KopoTkoe 3ambIkaHue https://m.edsoo.ru/ff0ab660
Si | merpmectie sapw. Sapenmne rons 1 Bubmorera LIOK
TpH PAIBL. 3apit N " https://m.edsoo.ru/ff0abd2c
B3auMoieicTBHs. [10CTOSHHBIN 3JEKTPUUCCKUI TOK
KonTponbHast paboTa 1o Teme 9J1eKTp1/me0KHe 3apAALL. Butmorexa [[OK
55 3apspKeHHBIC Tella U UX B3auMoecTBrs. [1ocTOSHHBIH

anekTpudeckuit Tok"/Becepoccuiickas mpoBepodHas pabora

https://m.edsoo.ru/ff0abea8
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IIpyu MPOBCACHNHU C UCIIOJIb30BAHUEM KOMIIBIOTCPA

56 IlocTosTHHBIE MATHUTRI, MX B3aUMOICHCTBHE 1
57 Ypok-uccienoBanue "M3yuenue nojei NOCTOSTHHBIX 1 1 bubmuoreka [TOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnauTHoe 1oje. MaruutHoe 1mose 3eMId U €ro 3HaueHue bubanorexa [JOK
58 1 .
JUTS JKU3HE Ha 3emite https://m.edsoo.ru/ff0acOba
59 OmnsiT DpcTena. MarHUTHOE T0JIE SJIEKTPUIESCKOTO TOKa 1 Bubmmorexa [IOK
MarHutHoe noJie KaTYIIKH C TOKOM https://m.edsoo.ru/ff0acld2
o | D epoamne o Tepsrgn | os B 10K
P i I,[, ’ https://m.edsoo.ru/ffO0ac74a
MIPOBOJTHUK C TOKOM
DNEeKTPOABHUTraTeIb MOCTOSHHOTO TOKa. Vcmoap30BaHme
61 3NEKTPOJIBUTATENEH B TEXHUYECKHUX YCTPOUCTBAX U Ha 1 Bubmmorexa [IOK
tpancnopte. Jlaboparopuas pabora "KoHcTpyupoBanue u https://m.edsoo.ru/ff0ac86¢c
H3y4eHHE PabOTHI AIIEKTPOABUTATEIS"
62 Omnbitel apazest. 3aK0H IJIEKTPOMArHUTHON MHYKITUH. 1
[IpaBuio Jlenua
Dnekrporeneparop. CrocoObl MOTYYSHHS INEKTPUIECKONR
63 SHEPruu. DJICKTPOCTAHI[MH HA BO3OOHOBIIIEMBIX 1
HCTOYHHMKAX IHEPTHU
64 IToxroToBka Kk KOHTPOJIBHOH paboTe mo TeMe 1
"DyeKTpUYeCcKre U MarHUTHBIE sIBJICHUS"
85 warmmmme nmnema® Beepocenionsn posepoani ) Bubmiorexa LIOK
P POBEp https://m.edsoo.ru/ff0acb14
pabora npu MpoBeJIeHHH Ha OyMa>KHOM HOCHUTEJIe
PeseprHsIiil ypok. Pabora ¢ Tekcramu o teme "TermoBbie Bubmmoreka [IOK
66 " 1 ]
SIBIICHHS https://m.edsoo.ru/ff0acc5e
67 PeseprHsrii ypok. Pabora ¢ TekcTamu 1o Teme 1 Bu6mmorexa IIOK
"ITocTOSTHHBIN 3IEKTPUYECKHH TOK" https://m.edsoo.ru/ff0acdc6
68 PeseprHsrii ypok. Pabora ¢ TekcTamu 1o Teme 1
"MaraurHsble siBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 145
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9 KJIACC

KoandecTBo yacoB

No Hara
Tema ypoka Kontponbnbsie  IIpakTHyeckue JJIeKTPOHHBIe HPPOBbIE
n/n Bcero H3YyYCHUS
padoTHhI padoTHhI o0pa3oBaTeIbHbIEC PeCYPChI
1 Mexanmnueckoe ABIKEHHE. MaTepuaibHas To9Ka 1
2 Cucrema orcuera. OTHOCUTEILHOCTh MEXaHUUIECKOTO 1 Bbubnnorexa [JOK
JBHKCHHS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE psIMOIHHEHHOE TBIKEHUE 1 bubmorexa [IOK
p p A https://m.edsoo.ru/ff0ad19a
4 HepaBHOoMepHOe nipsiMosiHeHOe nBmkeHue. CpeaHss u 1
MTHOBCHHAsI CKOPOCTh
5 IIpsimonuHeliHOE paBHOYCKOPEHHOE JBUKEHHE. Y CKOPEHHE 1 bubmmorexa LIOK
P P yexop A ) P https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh PSIMOIMHEHHOTO PABHOYCKOPEHHOTO JIBUKCHUSI. 1
I'padux cxkopocT
JlabopatopHas paboTa "OmnpeneneHue yCKOPSHUS Tella IPU Bubmmorexa [IOK
7 ~ " 1 1 .
PaBHOYCKOPEHHOM JBHXCHHH 0 HAKJIOHHOM TIOCKOCTH https://m.edsoo.ru/ff0adb18
8 Co6omunoe magenue tei. OnsiTel ['anunes 1
9 PaBHOMepHOE BIKEHHUE 10 OKpYXHOCTHU. [lepron u yactoTta 1 Bubnmorexa [IOK
obpainenus. JInHeWHas U yrioBast CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMuUTEIbHOE YCKOPEHUE 1
N bubarorexa [TOK
11 Iepssrit 3akon HeroToHa. Bektop crst 1 https://m.eds00.ru/f0ae612
N N bubanoreka [JOK
12 Bropoii 3akon HetotoHa. PaBHOACHCTBYIOIAS CHla 1 https://m.edsoo.ru/ff0ae72a
. bubmuoreka LIOK
13 Tpernii 3akoH Hetorona. Cyreprno3unus Cr 1 https://m.eds00.ru/ff0ae982
bubanorexa [IOK
14 Pewenue 3a1ay Ha npumeHeHue 3akoHOB HeroToHa 1 https://m.eds0o.ru/ff0aeb6e
bubanorexa [IOK
15 Cuna ynpyrocru. 3axos T'yxa ! https://m.edsoo.ru/ff0aeca2
16 Pemenne 3anau no teme «Cuila ynpyrocTu 1
17 Jlaboparopras pabota «Onpenenenne KecTKOCTH MPYKHUHBD) 1 1 bubmorexa LOK
paTopHas b pe py https://m.edsoo.ru/ff0aee28
Bbubaunorexa [JOK
18 Cuna Tperms ! https://m.edsoo.ru/ff0af738
19 Pewenue 3agau no teme «Cuia TpeHUs» 1 Eubmrorexa LIOK

https://m.edsoo.ru/ff0afa26
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JlabopatopHast pabota "OnpeneneHue koddduirenTa TpeHns

Bbubaunorexa [JOK

20 CKOJIbXKEHHUs" https://m.edsoo.ru/ff0af8be
21 Pemenne 3amgau o reme "3akonsl Herorona. Crita Bbubnnorexa [JOK
yrpyroctd. Cuina TpeHus” https://m.edsoo.ru/ff0afb8e
29 Cua TSOKECTH U 3aKOH BCEMHUPHOTO TSATOTEHHS. Y CKOPEHHE Bubmmorexa [IOK
CBOOOIHOIO MMAICHUS https://m.edsoo.ru/ff0af044
Ypok-koudepenmus "JIBIKeHHE TE BOKPYT
23 rpaBUTAIIMOHHOTO LieHTpa (CoJIHEUHAs! CHCTEMA).
Tlanaktuxu"
24 Pemenue 3amau o Teme "Cuia TSKECTH U 3aKOH BCEMUPHOTO Bbubnuorexa [IOK
TSAroTeHus" https://m.edsoo.ru/ff0af5f8
25 IepBas kocMudeckast CKOpocTb. HeBecoMoCTh 1 eperpy3Ku buomorexa LIOK
P POCTD. Perpy https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepHaIbHOMH TOUKH. A6com0TH0 TBEpAOE Bubmorexa LOK
26 Teno. PaBHOBecue TBEPIOTO Tea ¢ 3aKPEINIEHHON OCBhIO )
https://m.edsoo.ru/ff0afe36
BpamieHuss. MoMeHT cuibl. LleHTp TshxecTH
PaBHOBecue MaTepuanbHON TOUKH. AOCOITIOTHO TBEPIOE
27 Teno. PaBHOBecHe TBEPIOTO Tea ¢ 3aKPEINIEHHON OCBhIO
BpamieHus. MoMeHT cuiibl. LIeHTp TshxecTH
" " bubnnorexa [IOK
28 Pewienue 3amau o teme "MomeHT cuiibl. LleHTp TshkecTH https://m.eds0o.ru/f0b02b4
29 [oaroroBka Kk KOHTPOJIBHOU padoTe 1o Teme "MexaHndecKkoe Bubnnorexa [IOK
nBwkeHne. Baaunmoneiicteue " https://m.edsoo.ru/ff0b0408
30 KonTtponsHas padora mo Teme "MexaHHYeCKOe TBUKCHUE. Bubmmorexa [IOK
Bsaumoneiicteue ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynbe tena. UMnynsc cuiibl. 3aKOH COXpaHEHUS Bubmmorexa [IOK
HUMITyIIbca. YIPYroe v HeyNpyroe B3auMo/ieiicTBUe https://m.edsoo.ru/ff0b07fa
32 Perrenue 3aa4 no teMe "3aKOH COXpaHEHUsS] UMITyJIbca" bubmmorexa [I0K
A P Y https://m.edsoo.ru/ff0b096¢
33 Ypok-koH(pepeHius "PeakTHBHOE IBIDKEHUE B IPUPOAE U
TexHuKe"
bubanorexa [IOK
34 MexaHunueckast paboTa ¥ MOIIHOCTb https://m.eds00.ru/ff0b0as4
35 PaboTa critbl TSDKECTH, CHITBI YIPYTOCTH M CHIIBI TPEHUS bubmorexa LIOK
’ ympy P https://m.edsoo.ru/ff0b0db8
Jlaboparopras pabota «OnpenenaeHrne paboThl CHITBI TPEHUS
36 IIPY PaBHOMEPHOM JIBW)KEHHUH TeJa 110 TOPU30HTAILHOM
TIOBEPXHOCTHU
37 Cas13b oHepruu 1 padotsl. [loTeHumansHas sHeprus
38 Kunernueckas sneprus. Teopema o KUHETHYECKOM SHEPrUn bubanorexa [JOK
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39 3aKOH COXpPaHEHHUS SHEPTUU B MEXaHUKE 1
40 JlabopatopHast paboTa «/3yueHne 3akoHa COXpaHeHHUs 1 bubanorexa [JOK
SHEPTHI» https://m.edsoo.ru/ff0b12fe
41 KonebaTenpHoe IBHKEHHE U €TO XapaKTEPUCTUKU 1 BH6H_HOTeKa HOK
https://m.edso0.ru/ff0b1858
42 3aryxaromue KojeOaHwst. BEIHYXIeHHBIE KOJIeOaHNUs. 1 Bubmmorexa [IOK
Pe3onaHc https://m.edso0.ru/ff0b20f0
43 MateMaTHuecKuil U Ipy>KUHHBIN MasTHUKU 1
44 Ypok-uccaenoBanne «3aBUCUMOCTh MEPHO/IA KOJICOaHHIT OT 1 BM6J1.140Te1<a HOK
JKECTKOCTH HPYKHUHBI K MacChl TPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpaiieHne YHEPTUHN IPH MEXAHUICCKUX KOICOaHMIX 1
46 )'[a60paT0£)Ha;{ pabota «OrtpeneneHue 4acTOTH U Iepruoaa 1 BI/I6J‘III/IOTeKa HOK
KoJieOaHHI MPYKUHHOTO MasTHHKA) https://m.edsoo.ru/ffOblaec
47 )'[a60paT0£)Ha;{ pabota «IIpoBepka HE3aBUCUMOCTH MIEPHO/Ia 1 BI/I6J‘III/IOTeKa HOK
KoJsieOaHui rpy3a, TOABEIICHHOTO K HUTH, OT MacChl Tpy3a» https://m.edsoo.ru/ff0b197a
48 MexaHnnueckue BoJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH. 1 bubnnorexa [JOK
[Ipo/10SIbHBIE U TIOTIEPEYHBIE BOJTHBI https://m.edsoo.ru/ff0b21fe
49 Ypoxk-koHpepeHuus "MexaHHuECKHe BOJIHBI B TBEPAOM Telle. 1
CeiicMuueckie BOJIHBI"
50 3Byk. PacnpoctpaHenue u oTpakeHue 3ByKa 1
51 YpOK-I/ICCJIEZ[OBaH‘{/Ie "HaOuroqeHre 3aBUCUMOCTH BBICOTEI 1
3BYKa OT 4acTOTbI
52 I'poMKoOCTb 3ByKa M BBICOTA TOHA. AKYCTHYECKHH pPEe30HAHC 1
53 Ypox-koHpepeHuus "YiabTpa3ByK 1 HHOPA3BYK B IPUPOJIE U 1 Bubnumorekxa [IOK
TexHuKe" https://m.edsoo.ru/ff0b23ca
54 [MoaroroBka Kk KOHTPOIBHON padoTe 1o TeMe "3aKOHEI 1 bubanorexa [JOK
coxpaHeHMs1. MexaHW4ecKue KoyieOaHHs ¥ BOJHbI" https://m.edsoo.ru/ff0b25f0
55 KonrponbHas padora 1o Teme "3aKOHBI COXpaHEHHUSI. 1
MexaHnueckre KojeOaHus 1 BOJIHBI"
56 DNEeKTPOMAarHUTHOE TI0JIe. DIEKTPOMArHUTHBIE BOJTHBI 1 BH6H,HOTeKa HOK
https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJH 1
o | mostermm Wens sroepoarme o 1 BuSorsa 10K
Jo— https://m.edsoo.ru/ff0b2fe6
59 Vpok-uccnenoBanue "M3ydeHre cBONCTB 3JIEKTPOMArHUTHBIX 1 Bubmuoreka [TOK

BOJIH C ITIOMOIIBI0 MOOMJIBHOTO TeneoHa"

https://m.edsoo.ru/ffOb2c6c
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Pemenne 3aa4 Ha opeACJICHUC YaCTOThI U JJIMHbBI

60 9JIEKTPOMArHUTHON BOJIHBI
61 DOnexTpoMarauTHas mpupoza cBera. CKOpoCTh CBETA. Bubmmorexa [IOK
BoJHOBBIE CBOJCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Ucrounuku ceera. [IpsMonuHeliHOE pacpOCTpaHEHUE CBETA. Bubmmorexa [IOK
3armennst Cosaiia u JIyHbI https://m.edsoo.ru/ff0b3658
63 3akoH oTpaxxeHUs cBeTa. 3epkaia. Pemenue 3ana4y Ha bubmuoreka [TOK
OpUMEHEHHE 3aKOHA OTPaXKCHHS CBETa https://m.edsoo.ru/ff0b38c4
64 [Ipenominenue cBeta. 3aKOH MPENTOMIICHHS CBETA BH6H_MOTeKa HOK
https://m.edsoo.ru/ffOb3aea
65 ITonHoe BHyTpeHHEE OTpaXkeHUe cBeTa. Vcnoap3oBaHue Bubmmorexa [IOK
MOJIHOTO BHYTPEHHETO OTPAXKEHHsSI B ONTHYECKUX CBETOBOIAX https://m.edsoo.ru/ff0b3c5c
JlabopatopHas pabota "VccnenoBanne 3aBUCHMOCTH yTiia
66 MIPEIOMIICHUS CBETOBOTO JIy4a OT yIJIa ITaJCHHs Ha TPaHuIe
"Bo3nyXx-cTeKio""
67 Ypoxk-koudepenius "Vcnonbp30BaHUe MOJHOTO BHYTPEHHETO
OTpaXKEHHsI: CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBA3B"
Bbubnuorexa [IOK
68 JIun3zel. OnTHYECKas CUIIA JIMH3BI https://m.edsc%.ru/ff0b3f20
69 [Moctpoenne n300paXkeHU B IMH3AX BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOb444a
70 JlabopatopHas pabota "Omnpenenenue GOKyCHOTO Bubmorexa [IOK
PaCCTOSIHUS M ONTHYECKOM CHIIBI COOMparole TUH3bI" https://m.edsoo.ru/ff0b4206
71 Ypoxk-koHpepeHuus "Onruueckue JIMH30BbIe TPUOOPHI" Egg;%ﬁ:;ig?ﬁlffowa?e
72 I'ma3 xak onTuyeckas cuctemMa. 3peHue brommorexa LIOK
https://m.edsoo.ru/ff0b4684
73 YpOK-K’?H(i)epeHIII/ISI "leexTsl 3penns. Kak coxpaHutsb
3peHmue
74 Paznoxxenne Genoro cera B criekTp. OnbiTel HproToHa. bubanorexa [JOK
CroxeHue clieKTpallbHbIX IBETOB. [lucnepcus cBera https://m.edsoo.ru/ff0c0f4c
75 caoran onewrp i noonpiITIO e npG OveTon i BuGmorexa L1OK
Ha0JII0JIeHNH Yepe3 IBETOBbIE (PMIBTPHI" hitps://m.edsoo.ru/ff0cOe2a
76 Ypok-nipaktukyM "BosHOBBIE CBOMCTBA CBETA: AUCIIEPCHS,
nHTepdhepeHuns u audpakus”
77 OmwiTEl Pe3epdopaa u muranetapHast MOAEIb aTOMa ll’?tl/tlgg:%omT.eeI:jZ(I)f)?’I:/ff0012a8
78 IToctynatsl bopa. Mogens aroma bopa
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I/ICHYCKaHI/IC U IIOIJIOICHUEC CBETA aTOMOM. KBanTsl.

Bbubaunorexa [JOK

° JluHeiuaTsie CIIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktikyM "Habmonenne criekTpoB UCITyCKaHus" EH@I_HOTCKa oK
ttps://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTE 1 €€ BHUIBI bubnuorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOTO siipa. HykimoHHast Mosienb BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe peBpamieHus. M3oromns BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0clal4
84 Pewenue 3anau no teme: "PagnoakTuBHbIE IpeBpaIeHUs" BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nonypacnana
86 Ypok-koudepenius "PaaroakTHBHbBIC U3IYUCHUS B IPUPO/IE, bubanoreka [JOK
MeAUIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHbie peaknyu. 3aKOHBI COXPAHEHHS 3apsI0BOTO U bubnuorexa [IOK
MAacCOBOT'0 YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprust CBs3U aTOMHBIX sifep. CBsA3b MacChl U SHEPTHH BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0cld7a
89 Pewrenue 3anau no teme "SnepHsie peakuuu"
9 Peaxuuu cunTesa u nenenus saep. McrouHuku sHepruu Bubnumorekxa [IOK
Counuua u 38837 https://m.edsoo.ru/ff0c1e88
91 Ypok-koHpepeHius "}Iz[evaaﬂ sHepretuka. JleicTBus
ParoaKTUBHBIX M3ITyYCHHUI Ha XKHUBbIE OPraHU3Mbl"
G2 "orexrpovarmuiioe note. SnextpovamTE 5o, Batimiorexa LIOK
KBaHTOBbIC SBNCHMs" https://m.edsoo.ru/ff0c223e
93 KonrponsHas padora 1o teme "DJIEKTPOMAarHUTHOE TIOJIE.
DneKTpOMarHuTHbIe BOJIHBL. KBaHTOBBIE sIBIEHUS"
94 [ToBTOpenue, o6o6menue. JlaboparopHsie pabOTHI IO KypCy Bu6mmorexa IIOK
"BzanmoneiicTue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, o6o0meHue. Pemenne pacyeTHEIX 1 Bu6mmorexa IIOK
KaueCTBEHHBIX 3a/1a4 1o TeMe "TermnoBbie nmpouecch” https://m.edsoo.ru/ff0c2572
9% [ToBToOpenue, o6odIIeHNe. PerieHne pacyeTHBIX U bubanorexa [JOK
KayecTBeHHEIX 3a1a4 1o Teme "KIIJI TeroBeIx apurareiaei” https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, o6o0IIeHke. PerieHne pacyeTHBIX U bubanorexa [JOK
KayecTBeHHbIX 337124 1o Teme "KIIJI anekTpoycTaHoBOK" https://m.edsoo.ru/ff0c2b30
98 IToBTOpenue, 0606menne. JlabopaTopHble pabOTHI 1O KypCy bubamoreka [TOK

"CBeTOBbIE SIBICHUS"

https://m.edsoo.ru/ff0c2c52
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99 IToBTOpenue, o6o0IIeHNe. PaboTa ¢ TekcTamu 1o TeMe 1 Bbubaunorexa [JOK
"3aKOHbBI COXpaHEHHs] B MEXaHHKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, obobmenne. Pabota ¢ Tekctamu 1o Teme 1 Bbubnnorexa [JOK
"Konebanus 1 BOJHbL" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, obobmenue. PaboTa ¢ TekcTamu 1Mo Teme 1 Bbubnnorexa [JOK
"CBeTOBBIE SIBJIEHUA" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 06o0meHune. PaboTa ¢ TekcTaMu 110 TeMe 1
"KBaHToBas u sinepHas puznka"
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

[Téprmkun A.B.; ®usnka 7 knacc. Mocksa, "poda", 2013.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. ®usuka. Pabouas terpaas. 7 kinacc. T.A. Xannanora; H.K. Xannanos.

2. ®usuka. Pabouas rerpans. 7 kimace. H.K.Maptenosa, . T.boBuH.

3. ®uzuka. Temarndeckoe U noypouHoe rmianuposanue 7 kiace. P.J[.MunbskoBa, E.H.ITananotu, M.,
3k3amen,2004.

4. ®uzuka. Tectsl. 7 knacc. A.B.YeboTapéra. M.. [Ipocsemienue, 2004.

5. ®usuka. Jlunakruyeckue marepuainsl. 7 kinace. A.E. Mapon; A.E. Mapon. M., JIpoda, 2007.

6. ®u3nka. CoOopHuK Bonpocos U 3a1ad. 7-9 knacc. A.E. Mapown; C.B. I1o3oiickuii; E.A.MopoH.

7. ®uzuka. Coopuuk 3anau 7-9 knaccel. B.1.JIykamuk, E.B.1Banos. M.. IIpocsemienue, 2003.

8. ®I'OC. KoHTpospHO-u3MepuTenbHble Matepuansl. Pusuka 7.M, Bako.,2016

A P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor
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