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HOACHUTEJBHASA 3AIINCKA

[IporpamMma no ¢pusmke Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHMs COCTaBJICHA Ha
OCHOBE TMOJIO)KEHUM M TpeOOBaHUN K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YypOBHE
OCHOBHOM 00pa3zoBaTesbHON mporpammsbl, npeactaBieHHbix B GI'OC 00O, a takxe ¢
yuéroMm deaepaibHON paboueld mporpaMmbl BocnuTaHus U KoHIenmuu mpenoaaBaHus
yaeOHoro mpeaMmera « Du3nKay.

[IporpamMma no ¢pusmke Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMs COCTaBjieHa Ha
OCHOBE TMOJIO)KEHUM M TpeOOBaHUN K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3zoBaTesbHON mporpamMmsbl, npeactaBieHHbix B GI'OC 00O, a takxe ¢
yuyeTroM (QenepanbHOil paboueil mporpamMmbl BOCHHUTAHHUA W KOHIEMHIMM IPENOJaBaHUS
yaeOHOoro mpeamera « Du3nKay.

CopnepxxaHnue mporpaMMbl 10 (U3HMKE  HalpaBiIeHO Ha  (OpPMHUpPOBAHUE
€CTECTBEHHOHAYYHOW I'PaMOTHOCTH O0YYaroIIMXCsl M OpraHU3aluio U3y4eHUus (QU3NKU Ha
JesITeIbHOCTHOM OCHOBE. B mporpamme 1no ¢pu3rke yuuTbIBalOTCS BO3MOKHOCTH Y4€OHOTO
npeaMera B peanmzanuu TpeboBanuidk @I'OC OOO k miIaHUPYEMbIM JIUYHOCTHBIM U
METalpeAMETHbIM  pe3yJbTaTaM OO0y4YeHHUs, a TaKkKe MEXIPEIMETHbIE CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00ILIEro 00pa30oBaHMsL.

[IporpamMma 1o (u3uKe yCTaHABIMBAET paclpejesieHue y4eOHOro marepuaia Io
rojgam oOyueHus (IO Kj1accaM), IpeuIaracT NPUMEPHYIO MOCIE0BATEIbHOCTh U3yUEHUS
TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COAEPKAHUA U YYET€ BO3PACTHBIX
0COOCHHOCTEH 00yJaroInuXCs.

[IporpamMma mo ¢usuke pa3paboTaHa C 1EJIbIO OKa3aHUS METOJUYECKON IMOMOIIU
YUUTENIO B CO3/1aHUU paboueil mporpaMMel 10 y4eOHOMY IIpeIMETY.

®uzuka SABIAETCS CHUCTEMOOOPA3YIOIMIMM JUIsl E€CTECTBEHHOHAYUYHBIX YUYEOHBIX
MPEAMETOB, MOCKOJbKY (PU3UYECKUE 3aKOHBI Jie)KAT B OCHOBE MPOLECCOB W SIBJICHUU,
M3y4aeMbIX XUMHUEN, OMOJIOTHEN, aCTPOHOMHUEN U (pu3HUYecKor reorpadueil, BHOCUT BKJIAJ
B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPeNoCTaBiIseT Haubojiee SCHblE 00pa3iibl
NPUMEHEHHS HAyYyHOTO0 METO/a MO3HaHMs, TO €CTh Croco0a MOJy4YeHHUs JTOCTOBEPHBIX
3HaHUU O MUpE.

Onna w3 raBHBIX 3a7ad  (U3UYECKOro o0pa3oBaHUsI B CTPYKType OOIIEero
o0Opa30BaHMs COCTOUT B (JOPMUPOBAHUHU €CTECTBEHHOHAYUYHON TPaMOTHOCTH U MHTEpeca K
HayKe Yy 00y4aromuxcsi.

Nzyuyenne ¢usznku Ha 0a30BOM YpPOBHE MPEIIOJAraeT OBIAJCHHUE CIEAYIOLIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YyIOIIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BaHUS;

e HHTEpPIPETUPOBATH JAHHBIE M MCIHOJIb30BaTh HAy4HbIE JI0KA3aTENbCTBA IS

MOJIyYE€HHUSI BBIBOJIOBY.

Lenu u3yuenus (HpU3MKU HA YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUs OMpeIeTeHbI B
KOHIEMUMK TpenofaBaHus yudeOHoro mnpeamera «®Puszukay B 00pa3oBaTeIbHBIX
Oopra"u3anusax Poccuniickon denepanum, peanu3yoInx OCHOBHBIE
o011e00pa3oBaTeIbHbIE TPOTPAMMBI.

Henu nzydyenus: Gpusmku:



e TMpHOOpEeTEeHHE MHTEpeca M CTPEMJICHHSA OOYYarOIIMXCS K HAyYHOMY H3YUYECHHIO
MPUPOIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUECKUX CITIOCOOHOCTEH;

e pa3BUTHE TIPEJACTABICHUA O HAYYHOM METO/E€ MO3HaHUS U (QOopMUpOBaAHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

e (QopMupoBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTaTa H3y4YE€HHUs OCHOB
CTPOCHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HUKU;

e (dopmupoBaHHE TPEACTaBICHUA O poau GUINKK JUIA  Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE NPEACTABICHUA O BO3MOXHBIX cdepax Oyayuied mpodeccuoHalIbHON
JESITeIbHOCTH, CBSI3aHHOM ¢ ()M3MKOMN, MOATOTOBKA K JajbHeieMy 00y4eHHIO B
3TOM HAIpPAaBJICHUU.

JlocTikeHre 3THX Ielied IporpaMmbl N0 (U3MKE HAa YPOBHE OCHOBHOI'O OOIIEro

oOpa3oBaHMsI 00ECTIEYNBAETCS PELICHUEM CIIEIYIOIINX 3aa4:

e TMpuoOpeTeHre 3HAHUN O JIUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e MPUOOPETEHHE YMEHUU OMUCHIBATH U OOBSACHITH (PUIHYECKUE SIBICHUS C
UCIIOJIb30BaHUEM IMOJTYYECHHBIX 3HAHUM;

e OCBOEHHE METOJOB PELICHHs NPOCTEHIINX PACYETHBIX 33Ja4 C MCIOJb30BaHUEM
(bu3HUEeCKUX MOJIENIEeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHHMI HAOMIONATh MPUPOAHBIC SIBJICHUS U BBINOJHATH OIBITHI,
nabopaTopHble pabOThl U SKCHEPUMEHTAIIbHBIE UCCIEAOBAHUS C UCIOJIb30BAHUEM
U3MEPUTETHHBIX TPUOOPOB;

e OCBOEHHUE MPUEMOB pabOThI ¢ UHPOpMaLUen PU3NIECKOTO COACPIKAHUS, BKITFOYAs
MHPOpPMAITUI0O O COBPEMEHHBIX JOCTIKEHUSX (U3UKH, aHAIU3 U KPUTHUUECKOE
OLICHHBaHUE UH(OpMaIIIH;

e 3HAKOMCTBO cO cdepaMu NpodeCcCUOHATLHONW JESATEIbHOCTH, CBSI3aHHBIMH C
(GU3UKON, U COBPEMEHHBIMH TEXHOJIOTHSIMUA, OCHOBAHHBIMU Ha JOCTHKECHHUSX
¢du3nUecKoi HayKu.

OOmiee 4YKMCIIO YacoB, PEKOMEHJIOBAHHBIX ISl M3ydeHUs (U3MKU Ha 0a30BOM

ypoBHe, — 238 "acoB: B 7 kjlacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacos (2
yaca B Hememw), B 9 kmacce — 102 waca (3 wwaca B  HeEACHIO).

[Ipennaraemelii B mporpaMmme nmo Qu3uke rnepeyeHs J1abopaTopHbIX padOT U OMBITOB
SBIIIETCS PEKOMEHAATebHBIM, YUYUTENb AeNaeT BHIOOP MPHU MPOBEACHUU JTA0OPATOPHBIX
paboT M OMBITOB C YYETOM HHIUBUAYaIbHBIX OCOOEHHOCTEH OOyyaroumxcs, CIHUCKa
HKCIIEPUMEHTAJIbHBIX 3aJaHui, MpesiaraéMblX B paMKaX OCHOBHOIO TOCYAapCTBEHHOTO
HK3aMEHa M0 (PU3HUKE.



COILEPKXAHUE OBYUYEHUASA

7 KIIACC
PDu3uKa " e€ posib B IO3HAHUM OKPY:KaIOLIEro Mupa.
®uzuka — Hayka o0 mnpupone. SBieHus npuponbl. PU3NYECKHE SABICHUS:

MEXaHUUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznueckre BeIUYUHbI. M3Mepenue guinueckux BelnyuH. Ousznyeckue npudopsl.
[TorpeurHocTsh u3MepeHuit MexayHapoHasi CucTeMa eIuHuIl.

Kak ¢wm3uka w  japyrue  e€CTeCTBEHHbIE  HAYKHM  HM3YYalOT  IPHUPOY.
EcTecTBeHHOHAYUHBIN METOJ TTO3HAHMS: HAOMIOACHUE, TMTOCTAHOBKA HAYYHOTO BOIPOCA,
BBIJIBUKEHUE TUIOTE3, DKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, 0OBsICHEHUE HAOII0aeMOTO
apienust. Onrcanue GU3NYECKUX SBJICHUN C TTIOMOIIBIO MoJieTei

Jlemoncmpayuu.

1. MexaHnudeckue, TeIJIOBbIE, JICKTPUIECKUE, MAaTHUTHBIC, CBETOBBIE SIBIICHHUS.

2. ®@uznueckue npulOOpPsl W TpoIEeAypa MNPSIMBIX H3MEPEHHH aHaJIOTOBBIM U

U (POBBIM PUOOPOM.

Jlabopamopnwie pabomol u onvimol.

1. OmnpenesieHHE LIEHBI ISICHUS IIKaJIbl U3MEPUTEIBHOT0 Mpudopa.

2. H3mMmepeHue paccTosTHUM.

3. H3mepenue o0bEMa )XUAKOCTH U TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MaybIX TeEl.

5. M3mepenue temmepaTypbl HOpH MOMOIIM KHAKOCTHOTO TEPMOMETpa U AaTUUKA

TeMmepaTyphbl.
6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUMOTE3bI: JATLHOCTh MOJETA IIapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIe, YeM OOJIbIIe BHICOTA MyCKa.
IlepBoHaYa/ibHbIE CBEJICHUA O CTPOCHUM BelIeCTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mmepbl. ONbIThI, JHOKa3bIBAIOLINE
JTMCKPETHOE CTPOCHUE BEIIECTBA.

JIBioxkeHue yactull BemiecTBa. CBs3b CKOPOCTH JBHXKCHHUSI YACTHI] C TeMIEpaTypoi.
bpoynoBckoe nBmwxkenue, nuddysus. BzaumoaeicTBre 4acTUIl BEIIECTBA: MTPUTHKCHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHHE Ta30B, >KUJIKOCTEH U TBEPIbIX
(kpucTtammuyecknx) Tell. B3auMOCBsA3b MEXIy CBOMCTBAMHM BEIIECTB B  Pa3HBIX
arperaTHbhIX COCTOSIHUSIX M WX AaTOMHOMOJICKYJISIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. HabmroneHue 6poyHOBCKOTO JBUXKECHHUS.

2. Habmonenue nuddyszuu.

3. HaOmionmenue siBneHUi, OOBSICHSIONUXCS MPUTSKECHUEM WM OTTaJKUBAHUEM

YacTHIl BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. OreHka n1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOJIb30BaHUEM (GoTorpadmii).

2. OnbIThI 10 HAOJIIOICHUIO TEJIOBOTO PACIIUPEHUS ra30B.



3. OmnbITEI MO OOHAPYKEHUIO JCHCTBUS CHUJT MOJIEKYIISIPHOTO MPUTSHKEHUS.
JIBH:xeHMe U B3aMMO/IeiCTBHE TeJl.
Mexannueckoe nBUkKeHHE. PaBHOMEpHOE M HEpaBHOMEpHOE ABMKEHHE. CKOPOCTb.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM JABHUKEHHUH. PacyeT myTu U BpEMEHH IBUKEHUSL.
SBneHne nHEpUUH. 3aKOH MHEPIMU. B3auMoaencTBUe Tell Kak MPUYMHA U3MEHEHHUS
CKOPOCTH JABUKEHHUS Tel. Macca kak Mepa uHepTHOCTH Tena. [moTHoCTh BenecTBa. CBA3b
IJIOTHOCTH C KOJIMYECTBOM MOJICKYJT B €IMHUIIE 00heMa BEIeCTBA.
Cunta kak XapakTepuCTHKa B3aumojeucTBusa Ten. Cuia ynpyroctd U 3akoH ['yka.
N3MepeHne cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBICHUE TATOTEHUS U cuia TshkecTu. Cuna
TSDKECTH Ha Apyrux raHerax. Bec tena. HeBecomocTs. CrokeHHe CUJl, HAPABICHHBIX
1o ogHO# npsamoid. PapHonelicTyromas cuil. Cuna tpenus. TpeHue CKOIbKEeHUS U TPEHHE
nokosi. TpeHue B MpUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HabGnrogeHne MexaHM4eCKOro JBMXKEHUS TeTa.
2. HM3mepeHune CKOpoCTH NPSIMOJIMHENHOTO ABUKECHUS.
3. HaOnroneHue siBJI€HUS UHEPIIUH.
4. HabmroneHue u3MeHEHUs: CKOPOCTHU MPHU B3aUMOJICHCTBUH TETI.
5. CpaBHEHUE Macc MO B3aUMOJICHCTBUIO TEIL.
6. Cno>keHue cuJjl, HallpaBJIECHHBIX IO OJJTHON MPSIMOM.
Jlabopamopnwie pabomel u onvimol.
1. OmnpenenieHre CKOPOCTH PABHOMEPHOTO JBUXKEHUS (IIApUKa B )KUJIKOCTH, MOJICIIN
AIEKTPUUECKOTO aBTOMOOUIIS M TaK Jajiee).

2. OmpeneneHne CpelHeW CKOPOCTH CKOJIBKEHHUS Opycka WIM IIapuka TI0
HAKJIOHHOM TIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPOTO Tea.

4. OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD pacTsKeHUs! (IedopManum) mpy>KUHbI
OT MPHUJIOKEHHOMN CHJIBI.

5. OnbIThL, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh CHJIbI TPEHHUS CKOJILKEHUS OT Beca
TeJla U XapaKTepa COMPUKACAIOIINXCS IOBEPXHOCTEM.

JlaByieHue TBEPABIX TeJI, :KUIKOCTEH U ra3oB.

HaBnenne. CrnocoObl yMEHBIICHHWS W YBEIWYCHUs daBieHus. JlaBieHue rasa.
3aBUCHMMOCTH JTaBJICHUS Taza OT oO0bema, TemrepaTryphl. [lepenavya maBieHus TBEPABIMU
TelaMH, SKUJIKOCTSIMH U Tra3amu. 3akoH Ilackams. IIHeBMaTM4ecKkue MalllMHBI.
3aBUCUMOCTh  JaBJIEHUS SKUJIKOCTH OT TJIyOuHbl. [mapocTratnueckuit mapajoxc.
Coobmatoiuecs cocyanl. ['uapaBinueckue MeXaHu3Mbl.

Atmochepa 3emimm u atmocdepHoe gaBieHue. [lpuumHBI  CyIeCTBOBaHUS
BO3ayIHOM 000m0uky 3emiun. OneiT Toppuuennu. U3mepenue atMochepHOro naBieHusl.
3aBUCUMOCTh aTMOC(EpPHOro AaBJiCHUS OT BBICOTHI HaJl ypoBHeM Mops. I[IpubGopsl s
U3MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBUE >KUAKOCTM M Ta3a Ha IMOIPYKEHHOE B HUX Telo. BrlTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.

1. 3aBHUCUMOCTb JABJICHHS T'a3a OT TEMIIEPATYPBL.



SANR A

N

[Iepenaua naBiieHUs )KUIKOCTBIO U Ta30M.

Coobmatromuecs CoCy/Ibl.

['mnpasnuueckui npecc.

[IposiBienne necTBus aTMochepHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKHUBAIONIEH CHIJIBI OT O0BEMa MOTPYKEHHOM YacTH Tella U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BRITATKMBAOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue miaBaHus TeJl: IJIaBaHUE WM TIOTPYKEHHWE Tell B 3aBUCUMOCTH OT
COOTHOIICHHUS MIJIOTHOCTEH Teja 1 KUJIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B Boje OT 00bEMa MOrpyXEHHOH B
KUJKOCTh YaCTH TEJIA.

OnpeneneHre BBITAIKUBAIOIIEH CHJIBI, IEWCTBYIOIIEH HA TEJO, MOTPYKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJKUBAIOIIEH CHWIIBI, JCUCTBYIOIIEW HAa TEJIO B
KUIKOCTH, OT MacChl Tena.

OneITsl, NEMOHCTPUPYIOLIUE  3aBUCUMOCTb  BBITAJIKUBAIOLIEH  CHJIBI,
JEHCTBYIOLIEH Ha TENO B )KUJKOCTH, OT 00bEMa MOTrpyKEHHOMN B KUAKOCTb YaCTH
T€JIa ¥ OT INIOTHOCTHU KUIKOCTH.

KoHcTpynpoBaHue apeoMerpa WM KOHCTPYMPOBAHHUE JIOAKU U ONpEIEICHUE €€
IPYy30II0ABEMHOCTH.

PaGoTra 1 MOIIIHOCTb. JHEPruUsl.
Mexanudeckas pabora. MOIHOCTb.

Ip
peIyara.

OCTBbIE MEXaHU3MBbI: pblyar, OJOK, HAKJIOHHAasA IJIOCKOCTh. [IpaBuiio paBHOBeCHUs
IlpuMeHeHne mnpaBuia paBHOBECUS pblyara K OJIOKY. «30JI0TO€ IIPaBHUIIO»

MexaHuku. Koaddunuent nonesnoro nevicteus (nanee — KIIJ[) mpocThIX MeXaHU3MOB.
[TpocTeie MexaHU3MBI B OBITY U TEXHHUKE.

Mexannueckasa sHeprus. Kunernueckas u noreHuuainbHas sHeprus. [Ipespainenue
OJHOTO BUJa MEXAHUYECKON SHEPrUU B APYror. 3aKOH COXPAHEHHUS SHEPTUU B MEXaHHKE.
Jemoncmpayuu.

1.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

1.

2.
3.
4.

8 KUIA

Omnpenenenue pabOTHl CHIIBI TPEHHUS NMPU PABHOMEPHOM JBIKEHHUU Tella IO
TOPU30HTAIILHOM ITOBEPXHOCTH.

HccnenoBanue yciioBurd paBHOBECHS pblUuara.

N3mepenune KIIJl HakIIOHHOM NIIIOCKOCTH.

N3ydenue 3aKkoHa COXpaAHEHHS] MEXaHUYECKOW SHEPTHUHU.
CC

TenJioBble sIBJIEHHUS.
OCHOBHBIE TOJOXKEHUSI MOJEKYISIPHO-KUHETUYECKOM TEOPUM CTPOCHHS BELIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJI. OMBITHI, MOATBEPKIAIOIIME OCHOBHBIEC MOJOKEHUS
MOJIEKYJISIPHOKMHETUYECKOW TEOPUH.



Mopnenn  TBEpAOro, KUAKOTO M Ta3000pa3HOTO  COCTOSHMM — BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, )KUIKOCTEH U TBEPIBIX
TE€JI Ha OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKOH Teopur. CMaduBaHHEe W
KalWUISIPHBIC SBJICHUA. TEenIoBoe pacIIMpEHUe U CKaTHE.

Temneparypa. CBsA3p TeMmmeparypbl CO CKOPOCTBIO TEIUIOBOTO JBM)KCHMSI YaCTHLL.
Buytpennss sneprus. CrnocoObl M3MEHEHUS BHYTPEHHEW JHEpPIrHM: TEIUlonepenada u
coBepiieHne paboTsl. Bupl Terionepeaaun: TEIONPOBOIHOCTb, KOHBEKIIHS, U3TyYCHHE.

KonunuecTBo TemnoTel. Y ienbHas TEMI0EMKOCTh BELECTBA. TemI000MeH U TEMI0BOE
paBHOBEcHE. YpaBHEHHME TeIUIOBOoro OanmaHca. [lmaBiaeHwe U OTBepAEBaHUE
KpUCTAJUIMYECKUX BEIIECTB. YJAelbHas TemioTa IuaBieHus. I[lapooOpasoBanue wu
koHaeHcauus. Mcnapenne. Kunenue. Y aenbHas Temiora mapooOpa3oBaHus. 3aBUCUMOCTD
TEMIIEpaTypbl KAMIEHUS OT aTMOC(EPHOTO JaBICHUS.

BrnaxnocTts BO3ayXa.

OHeprus TOIIMBA. Y eNbHAs TEIUIOTA CTOPAHUS.

[Ipunuuner padotel TermoBbix aABurareneid KIIJ[ TermoBoro asurarens. TemnoBbie
JBUTATEU Y 3alMTA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHMsI U IIPEBPALEHUS YHEPTUU B TEIIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. HaOmroneHne OpOyHOBCKOTO TBUKEHHUS.

2. HaGmogenue nuddyszuu.

3. HaOGnroneHue siBJeHUN CMauMBaHUS U KaWJUISIPHBIX SIBJICHUH.

4. HabmoneHue TeraoBOro pacuiupeHus Tell.

5. V3MeHeHue naBiieHUS Ta3a TMPU HU3MEHEHUHM O0O0bEMA W HArpeBaHUU WIU
OXJIQKJICHUH.

6. lIpaBuna n3mepenus TeMnepaTypsl.

7. Bugel Tennonepenaymu.

8. OxJjaxJeHHEe MPU COBEPIICHUN PAOOTHI.

9. HarpeBanue mipu coBepiiieHuH pabOThI BHEIITHUMH CHJIAMHU.

10. CpaBHEHHE TEINTIOEMKOCTEN pa3JIMUHbBIX BEILIECTB.

11. HaOmronenue kumneHus.

12. HabGnrozieHre moCTOSTHCTBA TeMITepaTyphl MY TIaBJICHUH.

13. Mogenu TEIJIOBBIX ABUTaTEIICH.

Jlabopamopnwie pabomuel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO ACHUCTBUS CHJT MOJIEKYJIIPHOTO MPUTSHKCHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnpITEI IO HAOJIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIAKOCTCH M TBEPIBIX
TEJ.

4. OmpenesneHue JaBJICHUS BO3yXa B OalJIOHE HITIPUIIA.
OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIAXKICHUS.

6. IIpoBepka rumoTe3bl JWHEWHOW 3aBUCUMOCTH JJIMHBI CTOJOWKA KUIAKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.



7. HabGmiomenve wW3MeHEHUsT BHYTPEHHEH DHEPruuM Telna B pe3yJbTaTe
TETIonepeaun U paboThl BHEITHUX CHJI.

8. HccnenoBanue sBJIEHHS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJIOJHOM U ropsuen
BOJIBL.

9. OmpeneneHre KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MPHU TEIIO0OOMEHE C
HarpeThiM METAUTMYECKUM [UIUHAPOM.

10. OnpenenieHne yaeabHON TEIIOEMKOCTH BEIIECTBRA.

11. MccnenoBanue nmpoliiecca uCIapeHus.

12. OnpenesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3yXa.

13. OnpenenieHre yaeabHON TEIIOTHI IUIaBJICHUS JIba.

JJleKTpUYecKre U MATHUTHbIE SIBJICHUSI.

Onexktpuzanmss Ten. JlBa poaa BIIEKTPUYECKHUX  3apsaoB. BzammoneicTBue
3apsbKEeHHBIX Tell. 3akoH KyroHa (3aBUCMMOCTB CHIIBI B3aUMOJCHCTBUS 3apsXKEHHBIX Tell
OT BEJIMYMHBI 3aPSAJ0B U PACCTOSHUS MEXKIY TEJIAMH).

Onektpuueckoe mnone. Hanpspk€HHocTh  3nekrpuueckoro  moisa.  [IpuHiumn
CYHEPIO3ULINH JICKTPUUECKUX TTOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenn »nekTpuuecKUX 3apsioB. OJIEMEHTAPHBIA  AJIEKTPUYECKUN  3apsii.
Crpoenue aroma. IIpOBOJHHUKM W JUANEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsiaa.

DJIEKTPUYECKHUIM TOK. YCJIOBHUS CYIIECTBOBAHMS AJIEKTPUUECKOro Toka. McTtounukum
MOCTOSIHHOTO  TOoKa. JIeWCTBUSI  DJIEKTPUYECKOTO TOKa (TEIJIOBOE, XHUMHYECKOE,
MAarHUTHOE). DJIIEKTPUUECKHUM TOK B KUIKOCTSIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DJeKTpuueckoe HarpsbkeHue. COompoTUBIEHUE
MIPOBOAHUKA. YEIBbHOE CONPOTUBIICHHE BellecTBA. 3akoH Oma g ydacTKa LElu.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHNE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTH 3NeKTpUUecKoro Toka. 3akoH /[xoyns—JIeHua. Dnekrpuyeckue
I[ETNH ¥ TOTPEOUTENH IIEKTPUIECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTtostHHbIE MarHUThI. B3auMo1eiCTBHE MOCTOSTHHBIX MarHUTOB. MarHuTHOE MoOJIE.
MarautHoe mojie 3eMJIM M €ro 3HadyeHWe s Ku3HM Ha 3emue. OnbeiT Opcrena.
MarauTHoe MOJIe 3JIEKTPUUECKOro TOKa. [IpuMeHEeHHEe SJIEeKTPOMAarHuTOB B TEXHUKE.
JlelicTBME MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM. OJIEKTPOJBHUIaTENIb MOCTOSHHOIO
ToKa. Mlcnoyib30BaHue 3JIEKTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel ®apaned. SBiaeHue 3yeKTpoMarHuTHOM wuHAYKIuU. IIpaBuno JleHia.
OnekTporeneparop. CrocoObl MOMyUYeHUs IJIECKTPUUECKON dHEPrUu. DJIEKTPOCTAHIIMUA Ha
BO300HOBJISIEMBIX UCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJNeKTpU3alus Tel.

JIBa poaa 3JIEKTPUYECKUX 3apsII0OB U B3AUMOJICHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IJIIEKTPOCKOTIA.

DIIEKTPOCTATUYECKAS] UHAYKIHS.

3aK0OH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

[TpoBOHUKY U AUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

No v ks~ wNn e



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

M cTOYHMKN TOCTOSTHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUAN TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3MepeHne CUilbl TOKa aMIIEPMETPOM.

N3mepenne 35eKTprUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.

Peocrar u marazuH CONpOTUBIICHUN.

B3anmoneiicTBrE MOCTOSHHBIX MArHUTOB.

MopaenupoBaHue HEBO3MOXKHOCTHU Pa3JIEJICHUS MOJIOCOB MAarHUTa.
MopaenupoBaHue MarHUTHBIX MTOJIEW MOCTOSHHBIX MATHUTOB.
OmneiT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMArHHUT.

JleficTBME MarHUTHOT'O I10J1s1 HA IIPOBOJAHUK C TOKOM.
DNEKTPOABUTATEIb ITOCTOSTHHOIO TOKA.

HccnenoBanue sSBICHUS JIEKTPOMAarHUTHOM UHIYKIIAH.

Omnebitel @apanest.

3aBUCUMOCTh  HANpPABJICHHWS  MHAYKIMOHHOIO TOKa OT  YCIOBHUH  €ro
BO3HUKHOBECHUS.

DIEeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

1.

o v A~ wN

10.
11.
12.

13.

14,

15.

16.

OnbITel MO HAOMIOJCHUIO  DJIGKTPU3AIMU  TeJl  HUHAYKIMEH U 1OpH
CONPUKOCHOBEHMH.

HccnenoBanue neiicTBUs 3JIEKTPUUECKOTO OIS HA MPOBOJAHUKHU U JIUDIICKTPUKH.
CoOopka u npoBepka pabOThI ANEKTPUUECKON LIETTH TOCTOSIHHOTO TOKaA.

N3mepenrie u peryaupoBaHie CUIIbI TOKA.

N3mepenne u peryampoBaHie HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTM  CHJIBI  TOKA, MIYIIErO 4YEpe3 pe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OnbIThl, JIEMOHCTPUPYIOLIME 3aBHUCHUMOCTb AJIEKTPUUYECKOTO COMPOTUBIICHUS
IPOBOJHUKA OT €T0 JJIMHBI, IUIOMIA/IA MOTIEPEUHOTO CEYEHUS U MaTepuara.
[TpoBepka npaBuiia CI0KEHUS HAMIPSHKECHUH TP MOCIIEI0BATEILHOM COCTMHCHHUH
IBYX PE3UCTOPOB.

[TpoBepka mpaBmIa sl CHIIBI TOKA MPU MapauieIbHOM COSTUHEHUN PE3UCTOPOB.
Onpenenenre pabOThI JIEKTPUYECKOTO TOKA, UAYIIETO YEPE3 PEIUCTOP.
OnpeneneHre MOIIHOCTHU AJIEKTPUUECKOTO TOKA, BBIACIISIEMON Ha PE3UCTOPE.
UccnenoBanne 3aBUCMMOCTH CWJIBI TOKa, WAYIIETO Yepe3 JaMIIOUYKy, OT
HaIIpsKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBares.

WccnegoBanre MarHUTHOTO B3aUMOICMCTBUS TOCTOSIHHBIX MarHUTOB.

N3yyeHne MarHUTHOrO TOJIsi MOCTOSHHBIX MArHUTOB NMPU UX OOBEAUHEHUH H
pazzieNeHun.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIbI B3aUMOJEHUCTBUSA KATYIIKU C
TOKOM M MAarHUTa OT CUJIbI TOKA W HAITPABJICHUS TOKA B KATYIIKE.

18. I3ydyeHue AEHCTBUS MArHUTHOTO TOJISI HA MPOBOAHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl JIEKTPOIBUTATENS.

20. U3mepenue KII/I anekTpoaBuraTeibHOM yCTaHOBKH.

21. OnBITBI MO UCCIACAOBAHUIO  SABJICHUA  DJICKTPOMArHUTHOM  MHAYKIUU:
WCCJIEIOBAHNE U3MECHEHUI 3HAYCHUS M HANIPABJICHUSI MHAYKIIHOHHOTO TOKA.

9 KUIIACC

Mexanuuyeckue siBJICHM.

Mexanndeckoe — aBukeHME.  MarepuanpHas — Touka.  Cumcrema  oTcyéra.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBM)KEHHsI. PaBHOMEPHOE NPSAMOJIMHENHOE TBUKCHHUE.
HepaBHoMepHOE npsiMoiinHEHOE BHKeHHE. CpeHsas 1 MTHOBEHHAs! CKOPOCTh TeJla IpH
HEPAaBHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyCKOpEeHHOE NpsIMOJIMHEHOE IBHKeHue. CBOOOAHOE MajJeHuE.
Oneritel ["anunes.

PaBHOMepHOE ABMKEHUE IO OKpYKHOCTHU. [lepros u yactora oOpaiienus. JInneiinas
Y yTJIOBAasi CKOPOCTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHHE.

IlepBoiii 3akoH Hprorona. Bropout 3akoH Herorona. Tpetuit 3axkoH HproTtoHa.
[IpyHIMI Cynepno3uLnn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: Cujla TPEHUS CKOJIbKEHUS, CUJla TPEHUS
IIOKOs, IPYTUE BUIbI TPEHMUS.

Cuna TSHDKECTH M 3aKOH BCEMHUPHOTO TATOTEHMs. Y CKOpEHUE CBOOOJHOIO MaJeHHUS.
JBxenue rraner Bokpyr CosHma. IlepBas kocmmueckas ckopoctb. HeBecomocts u
[IEpErpy3KH.

PaBHOBecue maTepuaabHON TOUKH. AOCOIIOTHO TBEPIOE Telo. PaBHOBecHe TBEPI0TO
TeJIa C 3aKPEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenne wmmnynbca. MmMmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTHBHOE ABUKEHHUE.

Mexannyeckass paboTa M MOIIHOCTb. PaboTa CHJI TSXKECTH, YNPYrOCTH, TPEHHUS.
Cas13b aHepruu 1 padoThl. [loTeHIanbHas sHeprus Teja, NOJHATOTO HaJl MOBEPXHOCTHIO
3emid. [loTeHnnanbHas dHeprus ckato npykuHbl. KnHetndeckas sHeprus. Teopema o
KMHETUYECKOW 3HEPTUU. 3aKOH COXPAaHEHUS MEXAHUYECKON SHEPTUH.

Jemoncmpayuu.

1. HaOmioneHne MEXaHUYECKOTO JBM)KEHHUS Tella OTHOCUTENIBHO pa3HbIX Tel

OTCYETA.
2. CpaBHeHME IIyTe€ W TPacKTOpPUM JABMXKCHMS OJHOIO M TOrO JXKe Teja
OTHOCHUTEJIBHO PA3HbIX TEJl OTCUETA.
N3mepenne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKEHUS.
4. HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JBHKECHUS.
Habmroienne ABMKEHUS Tella o OKPYKHOCTH.



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

Habmionenne MexaHMYECKUX SBJICHUH, MPOUCXOISIIMX B CHCTEME OTCYETA
«Tenexka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM [BHKEHHH OTHOCUTEIBHO
KaOuHeTa QU3UKH.

3aBUCUMOCTB YCKOPEHHs Tejla OT MacChl TeJla U ACHCTBYIOIIEH HAa HETO CUJIBI.
Hab6utoieHne paBeHcTBa CUIT IIPU B3aUMOJICHCTBUH TEIL.

W3meHeHue Beca Tena npyu yCKOPEHHOM JIBUYKEHUU.

Ileperaua uMmiynbsca npy B3anMOJECUCTBUU TEN.

[IpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJIEHCTBUH.

CoxpaHeHHe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.

Habmoienue peakTHBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU TPU CBOOOAHOM IaJICHUU.

CoxpaHeHHE MEXaHWYECKOM HHEPruy IIpU JBW)KEHMM Tejla IOJX JEHCTBHEM
OPYXUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa Uil pa3roHa U JAJIbHEUILEro pAaBHOMEPHOTO JIBUKEHUS
IapyKa UM TEJIEHKKH.

Omnpenenenue cpeiHENd CKOPOCTU CKOJIbKEHUS OpyCKa WM ABM)KEHUS ILIApHUKa IO
HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHre yCKOpEHHUs Tena MpU paBHOYCKOPEHHOM JBUKEHUU MO HAKJIOHHOU
MIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBUKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rumnoresbl: €ciu NPU PABHOYCKOPEHHOM JIBHJKEHMHM O€3 HaudaJbHOM
CKOPOCTH MYTH OTHOCSTCA KaK psAJ HEYETHBIX YMCEN, TO COOTBETCTBYIOIIME
MPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccenenoBanue 3aBUCHMOCTH CHIIBI TPEHHSI CKOJIBKEHUS OT CHJIBI HOPMaJbHOTO
JABJICHHUSI.

Onpenenenue kodhPUIeHTa TPEHUS CKOJIBXKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue pabOTHl CHIIBI TPEHHUS NPU PABHOMEPHOM JBI)KEHHUU Tella IIO0
TOPU30HTAIBHOM ITOBEPXHOCTH.

Omnpenenenre padOThl CUIIBI YIIPYTOCTH MPH MOIBEME Tpy3a C HUCIOIb30BAaHUEM
HEMOJIBMXKHOTO U MOABUXHOTO OJIOKOB.

N3yuenune 3aKoHa COXpaHEHUS SHEPTHH.

Mexanuyeckue KoJIeO0aHNs U BOJHBI.

Konebarenbnoe nBmkeHne. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWW: TEPHUOI,
4acToTa, aMIUIUTy1a. MateMaTuueckuil U IpyXKUHHBIN MasTHUKH. [IpeBpalienue sHepruu
pH K0JIeOATENbHOM JIBUKEHUU.

3aryxatouue KojeOanus. BreiHyxaeHHble koneOanus. Pezonanc. MexaHudeckue

BOJIHBI.

CpoiicTBa MexaHWYeCKHX BOJIH. [IpojosbHble M momepeuyHble BOJHBL. JlJIMHA

BOJHBI M CKOPOCTb €€ pacnpocTpaHEeHMs. MexaHudeckue BOJIHBI B TBEPIOM TeEIE,
CEHCMUYECKUE BOJIHBI.



3Byk. ['pomkocth 3Byka u BbicoTa TOoHA. Otpaxenue 3Byka. HWH(pa3Byk u
YJIbTPa3BYK.
Jlemoncmpayuu.

1
2
3
4.
5
6

Habmtonenue xonebanuii e noja AeWCTBUEM CUJIBI TSHDKECTH U CHITBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha MPYKHUHE.

Habmoienue BeIHYXKIEHHBIX KOJIEOAHUI 1 pe30HaHCA.

PacmpocTpanenue npoAoapHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEINHN).

HabmtoneHre 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AXyCTUYECKHI pe30HaHC.

Jlabopamopnwie pabomuel u onvimol.

1.
2.
3.

7.

Onpenenenre 4acTOThI U EpUOAA KOJIEOAaHUI MAaTEMAaTUYECKOTO MasTHUKA.
OnpeneneHre 4acTOThI U EpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NepuoAa KosueOaHUil MOABEIIEHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTH.

HccnegoBanue 3aBUCHMOCTH MEpHOAa KOJIEOAHUN MPYKUHHOTO MAasiTHUKA OT
MAacchl Ipy3a.

[IpoBepka He3aBUCUMOCTH NEpHOAa KoJieOaHUH rpy3a, MOABEIIEHHOTO K HUTH, OT
MAacchl rpysa.

OnbIThI, EMOHCTPUPYIOUIME 3aBUCUMOCTb IME€pUOoJia KOJeOaHUN MPYKUHHOTO
MasTHHUKA OT MACChl Tpy3a U )KECTKOCTH MPY>KUHBI.

N3mepenue yCKOpeHHsl CBOOOJHOTO MafeHMSL.

JJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJe. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
AJEKTpOMarHuTHoIX  BOJH. Illkanma  »snexkTpoMarHuUTHBIX  BOJH.  Mcmoab3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoaa ceera. CKOpocTh cBeTa. BoHOBEIE CBOMCTBA CBETA.

Jlemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BoiHOBBIE CBOMICTBA CBETA.

Jlabopamopnuie pabomuel u onvimol.

1.

I/IsyquI/Ie CBOMCTB QJICKTPOMAIrHUTHBIX BOJIH C IIOMOIIIBIO MOOMJILHOTO Teﬂe(l)OHa.

CgeToOBbBIE SIBJICHUS.

JlyueBass mopmenb cBera. Mcrounuku cBera. [IpsMonuHeHOE pacrpocTpaHeHUE
ceeta. 3atMenuss Connua u Jlynel. Otpaxenwe cBeta. Ilnockoe 3epkano. 3akoH
OTpakK€HHUsI CBETA.

[Ipenomnenue cBera. 3akoH npenomieHus cBeTa. [loHOEe BHYTpEHHEE OTpa)KEHHE
cBeTa. Mcnoib30BaHMe MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJIAX.

Jlunza. Xoxa nydeidt B nuH3e. OnTudeckas cucrema (oroarmapara, MUKPOCKOIA U
Teyeckomna. ['a3 kak ontudeckas cucremMa. bim3opykocTs U JadbHO30PKOCTD.

Paznoxxenue Oenoro ceera B crekTp. OnbiTel HetoTOoHA. ClOXKEHHE CIIEKTPaIbHbIX
uBeToB. Jucnepcus ceera.

Jemoncmpayuu.

1.

[IpssiMosMHEHOE pacIPOCTPAHEHUE CBETA.
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OTtpakeHue cBeTa.

[Tomyuenune n300pakeHnii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomiienue caera.

OnTuyecknuii CBETOBOJ.

Xon mydyer B coOuparolei JInH3e.

XOJI dyder B pacCEUBAIOLIEH JIUH3E.

[Tony4yenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Moens rinasa.

11. Pa3noxenue 6emoro cBera B CIIEKT.

12. [Tomy4yenune 6em0T0 CBETA IPH CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomul u onvimol.

1.
2.

N o v s

HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKCHMsI CBETOBOTO JIyda OT yrja I1aJeHUsl.
N3yuenue xapakTepuCTUK N300paKeHMsI IPeIMETa B INIOCKOM 3€pKalle.
HccrnenoBanue 3aBUCUMOCTH yIUIa IPEJIOMIIEHHMsS CBETOBOIO JIyda OT YIJa
NaJCHHS] Ha TPAHULE «BO3yX—CTEKIION.

[Tonmyuyenne n300paskeHUH ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUSA M ONTHYECKON CHIIBI COOMPAIOLIEH JTHH3BI.
OmnbITHI IO Pa3/I0KEHUIO OEJI0T0 CBETA B CIIEKTP.

OnbITEl IO BOCIIPUATHIO IIBETA MIPEAMETOB IIPU UX HAOJIIOIEHUU YEPE3 LIBETOBBIE
(UIBTPBHL.

KBaHTOBBIC siBJICHMS.

Onwitel  Pezepdopna u mmanerapHas mojenb aroma. Mogens atoma bopa.
Hcenyckanue n nornomenne cBera atoMoM. KBaHTHI. JIMHENYaThIE CIIEKTPBL.

PannoaktuBHOCTh. Anb(a, 6eTa- u ramma-uzinydeHus. CTpO€HHE aTOMHOIO sijpa.
Hyknonnas moaens atromHoro simpa. M3otonsl. PaguoaktuBHbie nipeBpanieHus. [lepuon
MOJIypacIiajia aTOMHBIX SAEP.

AnepHbie peakunu. 3aKOHbI COXPAHEHUS 3apsS0BOIO M MAacCOBOTO YUCE. DHEPIUs
CBSI3M aTOMHBIX sAnep. CBA3b MacChl W dHEpPruu. Peakunu cuHTE3a W JEJICHUS SAep.
Uctounuku sneprun ConHIA U 3BE3I.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX W31yYEHUN HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1
2
3
4.
5
6

CrexTpbl U3Ty4YEeHUS U MOTJIOIIEHUS.

CnekTpsl pa3auyHbIX Ta30B.

CnekTp Bogopo/a.

Ha6nronenue tpekoB B kamepe Bunbcona.

Pabora cuérunka HOHU3UPYIOLIUX U3ITYyYEHUH.

Perucrpanus nznydeHus NpupoaHbIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamopnuie pabomel u onvimol.

1.
2.

HaGnroieHne CrijIoNIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHHSI.

HccrnenoBanue TpeKoB: M3MEPEHUE DHEPTrUM YACTHIIBI TI0 TOPMO3HOMY IyTH (TI0
dororpadusim).

H3mepenne paainoakTUBHOTO (OHA.



IHoBTOpPHTEIBLHO0-0000 AN MOYIb.

[ToBTOpUTENBEHO-00001IAIOINKA  MOAYIb MpPEJHA3HAUYEH Ui CUCTeMaTU3alud |
000O0IIEHUs] MPEAMETHOTO COJAEPKAHUS M OIBITa AESITENBHOCTH, NPUOOPETEHHOTO NpHU
U3y4YEHUU BCEro Kypca (U3MKM, a Takke [UIsl MOJATOTOBKM K OCHOBHOMY
roCy/1apCTBEHHOMY 3K3aMeHY 0 (pu3uKe A 00ydaroluXxcsl, BBIOPABIIMX ATOT YUEOHBIH
MIpPEMET.

[Ipy u3ydYeHUM [OaHHOTO MOAYJS PEAIU3YITCS W CUCTEMATU3HPYIOTCS BHJIbI
JESTEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEYMBAETCA JOCTHUIKEHHE IPEAMETHBIX U
METanpeIMETHBIX IUTAHUPYEMBIX pE3yJIbTaTOB o0OyueHus, dopMmupyercs
€CTECTBEHHOHAY4YHas IPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS SIBJICHUN
IPUPOJIBI U TEXHUKH, OBJIAJIEHUE YMEHUSAMU OOBSACHATH (PU3NUYCCKUE SIBICHUS, TPUMEHSIS
MOJIyYeHHbIE 3HAHUS, pELIaTh 33J1a4M, B TOM YUCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINATBHO NEATEIbHOCTHBIA XapaKTep JAHHOTO paszielia peain3yercs 3a CUET
TOT0, YTO 0OYYaIOIIMECs BBIMOIHSIIOT 33aHNs, B KOTOPBIX UM NIPEAJIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHWW pPACIIO3HABAaTh M HAYYHO OOBSICHATH (PU3NYECKHE
SABJICHUS B OKPYKAIOIIEN IPUPOJIE U ITOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHbIE METOJbl UCCIIEI0BAaHUS (PU3NUYECKUX SIBICHUH, B TOM YHCIIE
IUTSl IPOBEPKHU TMIIOTE3 U MOJTYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4dHble OCHOBBI HauOoJiee BaXKHBIX JOCTH)KEHHHA COBPEMEHHBIX
TEXHOJIOTHI, HampuMep, MNPAKTUYECKOTO MCHOJb30BaHUSI PA3JIMYHBIX HCTOYHUKOB
HSHEPIrUy Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTHUU.

Kaxnmasgd u3 TeM JaHHOTO MOZYJS BKJIFOUAET 3KCHEPUMEHTAIBHOE MCCIIEJOBAaHUE
o0oOmatoniero xapakrepa. Mojyib 3aBepLIaeTcsl NPOBEACHUEM JUAarHOCTUYECKOW H
OIICHOYHOM pabOThI 32 KypC OCHOBHOTO 00I1IeT0 00pa30BaHUsI.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOTPAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydyenne (Qu3uku Ha ypOBHE OCHOBHOTO OOIIEro OOpa30BaHMs HAMpPABICHO Ha

JNOCTUKEHUE JIMYHOCTHBIX, METAlNpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbpraTe uszydeHuss (pU3MKM HA YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUS Y

oOyuarorierocst 0yyT copMUpPOBaHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTAThI B YACTH:

1) naTpHOTHYECKOT0 BOCIIMTAHMSA

- TIPOSIBICHHE HHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3nUecKoil HayKH;

- LIEHHOCTHOE OTHOILLIEHUE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

- TOTOBHOCTh K AKTHBHOMY Yy4YaCTHIO B OOCYXJIE€HUM OOLIECTBEHHO 3HAYUMBIX W
TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTHYECKUM TPUMEHEHHUEM JOCTUKEHUMN
busuKy;

- 0CO3HAaHNE BAJXHOCTU MOPAJIBbHO-3THYECKUX IPUHIUIIOB B JACSITEIBHOCTU YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCHPHUATHE HSCTETUYECKHX KadyecTB (PU3MYECKOM HayKu: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO NMO3HAHUSA:

- OCO3HaHME LIEHHOCTH (PU3MUECKONM HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHMS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUILIEW COCTABIISIOIEH KYJIBTYPHI;

- pa3BUTHE HAy4yHOH JIIOOO3HATENIbHOCTH, MHTEpeca K HCCIEeI0BATEIbCKON
NEATEIbHOCTH;

5) popmupoBaHus KyJabTYPbI 310POBbSl H IMOLHOHAJIBHOIO 0J1IATONOTY UM

- OCO3HaHHE IIECHHOCTH 0€30MacHOro o0pas3a )KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH NpaBWJI OE30MACHOTO MOBEACHMS Ha TpaHCIOpPTE, Ha JOporax, ¢
AIEKTPUUYECKUM U TETJIOBBIM 000PYJOBAaHUEM B JOMAIIIHUX YCIOBUSX;

- c(hOpMHUPOBAHHOCTh HaBBIKA pedIIEKCHH, MPU3HAHHWE CBOETO IpaBa Ha OIIMOKY |
TaKOro K€ IIpaBa y Apyroro 4ejoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- AKTUBHOE YYacTH€ B pEIICHWHM NPAKTUYECKUX 3a7ady (B pamMKax CEMbH,
oOpa3oBaTeILHON OpraHu3allii, Topoja, Kpas) TEXHOJIOTHYECKOW U COIUaIbHOU
HANpPaBJIEHHOCTH, TPEOYIOLIUX B TOM YKCIE U (PU3MUECKUX 3HAHU;

- HHTEpEC K MPaKTUYECKOMY M3yUYeHUI0 podeccuil, CBSI3aHHBIX C (PU3UKOIL;

7) 3K0JI0THYECKOTr0 BOCIIUTAHMS:

- OpUEHTaIUsl HAa NpUMEeHeHUEe (U3MUECKUX 3HAHUM Ui pelieHus 3a1ad B 00JacTH
OKpYXarollel Cpenpl, IUIAHWPOBAHUS TIOCTYIIKOB M OLEHKH HX BO3MOXHBIX
IIOCJIEACTBUN 11 OKPYKAIOIEW CPEJIbI;

- OCO3HAHME TJI00ATBFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIIeM U IyTel UX PEeIICHHUS;
8) ajanTanuu K U3MEHSIOIIUMCH YCJI0BUAM COLHAJIBHOM U MPUPOJIHOM Cpeabl:



- TOTPEOHOCTh BO B3aWMOJICWCTBUHM TIPHU BBIMOJHEHUU HWCCIEAOBAHWN W TPOEKTOB
(bU3UYeCKO HAMPaBIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

- IOBBINIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUIECKYIO e TEIbHOCTE;

- MOTPEOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4ucie (GOpPMyITHpPOBaATh UIEH,
MIOHSITHS, THITOTE3bI 0 PUINICCKUX 0OBEKTAX U SBIICHUSX;

- oco3HaHWEe AehUIIMTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B 00JacTH
buzukwy;

- IJJTAHUPOBAHUE CBOCTO Pa3BUTHS B IPUOOPETEHUH HOBBIX (DM3MUECKUX 3HAHU;

- CTpEeMJICHHE AaHAJIM3UPOBATh M BBHISBIATH B3aMMOCBS3M MPHPOJBI, OOIIECTBa |
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DHU3UUCCKUX 3HAHUM;

- OIICHKA CBOHWIX JCHCTBUU C y4E€TOM BJIMSHUS Ha OKPYKAIOIIYIO CPEAy, BO3MOKHBIX
rJ100aJIbHBIX TTOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynpraTe ocBOEHHS TMporpamMmbl 1Mo (pU3MKe Ha YpOBHE OCHOBHOTO OOIIETO

oOpaszoBaHus y oOyyaroiierocss 0ynyT chopMUpPOBaHbI MeTanpeaMeTHbIe Pe3yJbTaThl,
BKJTFOYAOIIUE TTO3HABATCIbHBIC YHUBEPCATbHBIC yUIeOHbBIE NEHCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCaIbHBIC YUeOHBIE TCUCTBUS, PETYJIITUBHBIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

Ba3oBrble Jiornyeckue 1ecTBHA:

e BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBICHUI);

e yCTaHaBIMBATh CYIIECTBCHHBI MpH3HAK KiIacCU(UKAIMKA, OCHOBAHHS IS
000011IeHHs U CPAaBHEHUS,

e BBIBJISITH 3aKOHOMEPHOCTM U TIPOTHUBOPEUMS B paccMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIFOICHUSIX, OTHOCAIIUXCS K (DU3NYECKUM SBICHUSIM;

e BBISBJISITH IPUYUHHO-CIICICTBCHHBIC CBS3M MPU U3YyYEHUN (PU3NUCCKUX SBIICHUHA U
MIPOIECCOB, JeNaTh BBIBOABI C MCIOJIB30BAaHUEM ICTYKTUBHBIX W MHIYKTHBHBIX
YMO3aKJIFOUCHHH, BBIJIBUTATH TUIIOTE3bI O B3AaUMOCBS3SX (PU3MUECKUX BEIINYNH;

e CaMOCTOSITEILHO BBIOMpATh CIOCOO pelieHus y4eOHOUW (u3nUecKor 3amadu
(cpaBHEHHE HECKOJIBKMX BapUaHTOB pPEILICHUs, BHIOOp Hanlosiee MOAXOMSAIIETO C
y4€TOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUER).

Ba3oBble ucciieqoBare/ibCKMe J1eCTBUA.

e HCIIOJIB30BATh BOIPOCHI KAK UCCIIEIOBATENBLCKUA HHCTPYMEHT MO3HAHUS,

e TPOBOJAUTH II0 CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOXHBIN
(bu3HUeCKil SKCIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BaHNE (PU3NUECKOTO SIBJICHUS;

e OIICHMBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMALIUIO, TOJYUYEHHYIO B
XOJI€ UCCIIEIOBAHUS WM DKCIIEPUMEHTA;

e CaMOCTOSITENHHO (OPMYIHPOBATH OOOOIIEHWS W BBIBOABI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOJIEHUS, OTIBITA, UCCIICIOBAHNS;



MIPOTHO3MPOBATh BO3MOKHOE JalbHEHIIee pa3BUTHE (PU3MUECKHX MPOIECCOB, a
TAK)K€ BBIIBUTATH MPEATONOXKEHHSI 00 WX pa3sBUTUM B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

Pabora ¢ unpopmaumeii:

IPUMEHATh PA3JIMYHbIE METO/bl, THCTPYMEHTBI U 3aIIPOCHI NIPU MOUCKE U OTOOpE
uHGOpMallMM WU JAHHBIX C Y4ETOM NPEIIOKEHHONW yueOHOH (du3nueckoi
3a/1a4H;

aHaJIM3UpPOBaTh, CHCTEMATU3UPOBaTb M  HMHTEPHOPETUPOBATH  HUH(POpPMALHIO
pa3IMYHbIX BUIOB U (POPM IIPEICTABICHMUS;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMANIbHYIO (JOpMY MpeACTaBICHUS HHPOPMALIUU U
WJUTIOCTPUPOBATH peliaeMble 3a7]a4i HECIOKHBIMU CXEMaMH, TUarpaMMaMiu, HHOU
rpaduKoi U UX KOMOMHAIIUSIMHU.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

B XOJIe¢ 0OCYXXJICHHUSI YU4eOHOTO MaTepHuasia, Pe3yiabTaToB JIaOOpaTOPHBIX PadOT U
MIPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbl M BBICKA3bIBATh
WJIeU, HalleJICHHbIC Ha peIICHUE 3a7add M TOJJIepKaHue OJaroXenaTeIbHOCTH
OOIIICHHS,

COTIOCTABJISATh CBOM CYXKJICHHUS C CYXISCHUSIMH IPYTMX YYaCTHUKOB JHANora,
0OHapyXUBaTh Pa3IUINe U CXOJICTBO IMO3UITUI;

BBIPAKaTh CBOKO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

MyOJUYHO TPEJCTABIATh PE3YyIbTaThl BBIMOJHEHHOTO (HU3UYECKOTO OTIBITa
(?KCcIIepuMeHTa, UCCICAOBAHMS, IPOSKTA);

MOHUMATh W HCIOJIB30BaTh IPEUMYIIECTBA KOMAaHIHOM W WHIWBUIYaJIbLHOMN
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKON TPOOIeMBb;

MPUHUMATh 1IEJTM COBMECTHOM NESATEbHOCTH, OPTaHU30BLIBATH JIEHCTBHS MO €6
JTOCTIDKCHUIO:  PaCIpPeACNiATh POJIM, OOCYXIaTh TIPOLECCHl H  PE3yJIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJIHSITH CBOIO YaCTh paOOThI, IOCTUTasi KAYECTBEHHOTO PE3yJIbTaTa 1Mo CBOEMY
HAIIPaBJICHUIO U KOOPIUHUPYS CBOU JCHCTBUS C APYTHMH WICHAMHA KOMAaH]IbI;
OIICHWBATh Ka4yeCTBO CBOETO BKJaJa B OOMMHA TPOAYKT IO KPUTEPHSM,
CaMOCTOSITENIEHO CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHUS.

PeryiasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBJISITh MPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CHUTYyalMsIX, TPEOYIOMIMX st
peuieHus (pU3NIECKUX 3HaAHU;

OpPUEHTHUPOBATHCS B PA3IMUYHBIX MOIX0/1aX IPUHATHUS PEeIICHUN (MHAUBUIYAIBHOE,
MPUHATUE PELIECHU B TPYIIIE, IPUHATHE PEIIEHUN TPYIIION);

CaMOCTOSITENIFHO COCTABIISATh AJITOPUTM pelIeHUs (PU3MUECKOM 3a1auil U TIIaHa
UCCIIEJIOBAHUS C YYETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh MpeIaraeéMble BapUaHThl PELICHMI;

7enath BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.



CaMOKOHTpOJIL, AMOIUOHAJBLHBbIN HHTE/LJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMy U Npejiararh IjaH €€ N3MEHEHNUS,
OOBSACHSATH MPUYUHBI TOCTHXKCHHS (HEIOCTHOXKEHUS) pe3yJIbTaTOB JESTEIbHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ| BBIIOJTHEHUS
(U3NYECKOT0 HMCCIEAOBAHUSA WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIBCTB,
M3MEHUBIIUXCS CUTYallMid, yCTAHOBJICHHBIX OINOOK, BOSHUKIIUX TPYIHOCTEIH;
OIICHUBATh COOTBETCTBUE PE3YyJIbTATA L[N U YCIOBUSIM;

CTaBUTh €e0sl HA MECTO JPYroro 4yejoBeKa B XOJE€ CIOpa WU JAUCKYCCHMU Ha
Hay4HYIO TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

MIPU3HaBaTh CBOE MpaBO HAa OMIMOKY NpU PEIICHHH (PU3NYECKUX 3a7a4 WU B
YTBEPKJICHUSIX HAa HAyYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIBTATDI

K xoHmy oOyueHuss B 7 kJjacce IpeIMETHbIE pe3yjbTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh TMOHATHUS: (PU3MYECKHME M XUMHUYECKUE SIBIIEHUS, HaOJOJICHUE,
AKCIIEPUMEHT, MOJEINb, THUIIOTe3a, €IUHULbI (U3UYECKUX BEIUYHMH, AaTOM,
MOJICKYyJa, arperaTHbIE COCTOSHHS BeliecTBa (TBEpIOE, XKUAKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBIKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIMHENHOE),
TpaeKkTopusi, paBHOJAEHCTBYIOIIasl cuia, Aedopmanus (ynpyras, miacTHUecKas),
HEBECOMOCTh, COOOIAIOIINECS COCYABL;

paznuyath sBiaeHUS (nuddy3us, TEmIoBOe JBWKEHHWE YAaCTHUIl BEIIECTBA,
PaBHOMEPHOE JBHKEHUE, HEPABHOMEPHOE JABMKEHUE, MHEPLIMS, B3aUMOACICTBUE
TE€J, PaBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO BpallleHMs, Nepenaya
NaBJeHUSl TBEPIABIMHU TEJNAMM, >KHIKOCTSIMU W Tra3amH, aTMOc(epHOe aBiCHUE,
IJIaBaHUE TeJl, MPEBpPALIEHUS] MEXAHMYECKOW »HHEPruu) IO OINUCAHUIO HUX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOUIMX JIaHHOE
¢dusnUecKoe SIBICHHCE;

pacno3HaBaTh NPOSBICHUE HM3YYEHHBIX (U3MUECKUX SBJICHUN B OKpYXkKalolleM
MHUpE, B TOM 4YHUCJE (PU3NYECKHUE SIBICHHUS B NPHUPOAE: MPUMEPHI IBMXKCHHS C
Pa3IUYHBIMUA CKOPOCTSIMU B )KUBOW U HE)KUBOU IPUPOAE, ACHCTBUE CUJIBI TPEHUS
B IPUPOJIE U TEXHHUKE, BIMSHHE aTMOC(EPHOTO NaBICHHUS Ha >KMBOW OpPTaHU3M,
IJIaBaHUe PbIO, pplUaru B TEJE YeJIOBEKa, MPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO
3a/layy B YYEOHYI0, BBIJICTATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3NUYECKUX
SIBJICHUU

OMHUCHIBATh M3Y4YCHHBIE CBOMCTBA TeN W (PU3NYECKUE SIBICHUS, HCIOIb3Ys
¢usnyeckue BeNUYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CPEIHSA CKOPOCTh, CHJIa YOPYIOCTH, CHJIa TSDKECTH, BEC Teja, cuia
TpeHusi, JaBiieHue (TBEPAOro Teja, >KUIKOCTH, Tas3a), BbITAJIKMBAIONIAs CHIIA,
MexaHudeckass padoTa, MOIIHOCTb, IUIEUO CHJIbI, MOMEHT CHJIbI, KO3(pHUIHEeHT
MIOJIE3HOTO JIEUCTBUSI MEXAHU3MOB, KMHETUYECKAas M IOTEHUMWAaJIbHAs DHEPrus),



OpU ONHUCAHWUU TPABUWIBHO TPAKTOBaTh (PU3HUECKUNA CMBICT HCHOIb3YEMBIX
BEJIMYMH, HMX OOO3HAYEHUS U €NUHUIBl (U3MUECKUX BEIUYHMH, HAXOJIUTh
(dopMynbl, CBS3BIBAIOIINE JAaHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTH rpavKi U3yUYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIIHYUUH;
XapaKTepu30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBJICHUS U MPOIECChI, HUCIONb3Ys
MpaBWiia CIOXKEHUS cuil (BIOJb OAHOM mpsmoit), 3akoH ['yka, 3akon Ilackans,
3aKOH Apxumena, MPaBWIO paBHOBecUsl pblyara (0J0Ka), «30J0TO€ MPaBUIIO»
MEXaHUKHU, 3aKOH COXPAHEHUs MEXAHWYECKOW DSHEpPruu, MpU OSTOM [1aBaTh
CJIIOBECHYI0 (OPMYJIMPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTUYECKOe
BBIPA)KCHHE;

OOBSCHATh (PU3UYECKUE SIBICHHUSA, MPOIECCHl M CBOWCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CHUTYyalluil MPaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa: BBIABIAThH
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 1—2 JOrMUECKUX LIaroB
c omopoil Ha 1-2 W3y4eHHBIX CBOWCTBA (HM3MUECKUX SBICHHUH, (PU3MUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacyéTHble 3ajaud B 1—2 NEHCTBUA, WCIONB3YS 3aKOHBI U (HOPMYJIbL,
CBsI3bIBaOIIME (DU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUA 3aJauu
3aMUChIBaTh KPATKOE YCIOBHE, MOACTABIATh (U3NUECKUE BEIUUMHBI B (POPMYIIBI U
OPOBOJAUTh pPacu€Thl, HAXOJUTh CIPABOYHBIC JIaHHbIE, HEOOXOIUMBIE [
pemieHuss 3a1ad, OLEHUBATh PEATUCTUYHOCTh MOJYYEHHOW  (pu3nueckon
BEJINUUHBIL;

pacrno3HaBaTh HpPOOJIEMbl, KOTOPbIE MOXXHO PEIIMTh MPU MOMOIIM (PU3NUECKUX
METOJIOB, B OIHMCAHMM HCCIEAOBAHMS BBIACIATH MPOBEPSEMOE IPEANOJIOKEHHUE
(rumoTesy), paznuyarb U MHTEPHPETUPOBATH MOJYUYECHHBINH pe3yJbTaT, HAXOAMUTh
OIIMOKH B XOJI€ ONBITA, IEJaTh BBIBOJIBI IO €r0 PE3YJIbTATAM;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SBICHUN WIH (PU3NYECKUX
CBOMCTB Ten: (OpMyJIHpOBaTH IPOBEPSEMBbIE MPEANONOXKEHUS, COOMpaTh
YCTAaHOBKY U3 TMPEAJIO)KEHHOr0 O0OpYIOBaHMsI, 3alMChIBaTh XOJ OIbITa U
bopmMyIUpOBaThH BHIBOIHI,

BBINIOJIHATh TPSIMbIE U3MEPEHUsI PACCTOSHMS, BPEMEHH, MacChl Tena, 00BbEMA,
CWJIBI U TEMIEpPaTyphbl ¢ UCIHOJIb30BAHUEM AHAJIOTOBBIX U IUGPOBBIX MPHOOPOB,
3aMyChIBaTh MOKa3aHUs MPUOOPOB ¢ YUETOM 3aJaHHOI aOCOIIOTHOM MOTPEUTHOCTH
W3MEpPECHU;

MPOBOJIUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (hU3UYECKON BEJIMUMHBI OT JPYroi
C MHCHOJB30BAHMEM TMPSAMBIX H3MEPEHHM (3aBUCUMOCTH MYyTH PaBHOMEPHO
JBIDKYILETOCS TeJla OT BPEMEHH JBWKEHUS Te€ja, CUJIbl TPEHUS CKOJIBXKEHHS OT
Beca Tena, KadecTBa OOpaOOTKM TOBEPXHOCTEH Tl W HE3aBUCHUMOCTH CHIIBI
TPEHUs OT IUIOWIAJA CONPUKOCHOBEHMUS TEJI, CWJIbl YNPYTOCTH OT YMIJIMHEHUS
NPYXUHBI, BBHITAJIKUBAIOMIEH CUJIBI OT 00bEMa MOTPYKEHHOW YacTH Tela U OT
IUIOTHOCTH KHUJIKOCTH, €€ HE3aBHUCHUMOCTU OT IUIOTHOCTU Te€ja, OT TiyOuHbI, Ha
KOTOPYIO IOTPYKEHO TEJI0, YCIOBUM IJIABAHMS TE€J, YCIOBUW paBHOBECHS phlyara
u OJOKOB), y4yaCTBOBaTh B IJIAHUPOBAHUHM Y4eOHOTO MCCIEIOBaHUS, COOMPATH
YCTAaHOBKY U  BBIIOJHATH MW3MEPEHUS, CIEAysd MPEMJIOKEHHOMY IUIAHY,



(duKCHpOBaTh PE3yJabTAThl MOJTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIIUYUH B
BHUJIC TIPEIJIOKCHHBIX TaOJIUI] W TpaduKOB, AENAaTh BBIBOABI IO pe3yJbTaTaM
UCCIIEOBAHNS;

IPOBOJUTH KOCBEHHBbIE M3MEpEeHUsl (PU3MUECKUX BEJIUYUH (MIOTHOCTH BEIIECTBa
KUIKOCTH W TBEPIOIrO TeENa, CUa TPEHUS CKOJBXKEHUS, [aBICHUE BO3IyXa,
BBITAJIKUBAIOIIAs CWJIA, JEUCTBYIOIIAs Ha MNOIPYKEHHOE B KUAKOCTH TEIO,
KO3(G(UIMEHT  MOJE3HOTO0  JOEHCTBUS ~ MPOCTBIX ~ MEXAaHU3MOB),  CIEAys
NPEeNJIOKEHHOW  MHCTPYKUMU: TPU  BBIIOJHEHUM HM3MEpPEHUH  coOuparhb
AKCIEPUMEHTAIIbHYIO YCTAHOBKY Y BBIYUCIISTHh 3HAUYEHNE NCKOMOI BEJIMYUHBI;
coOMIoaTh MpaBWiIa TEXHUKH Oe30macHOoCTH mnpu pabote ¢ 1abopaTopHBIM
000py10BaHUEM;

YKa3bIBaTh MPHUHIIUIBI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JMHAMOMETp, COOOIIAIOIIMECS COCYyIbl, OapoMeTp, pblyar,
MOJIBVDKHBIN U HEMOJIBHXKHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTb;

XapaKTepru30BaTh MPUHIUIIBI JIEUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha WUX OMUCAHMS (B TOM YHUCIIE: MOAMIUIHUKHA, YCTPOUCTBO
BOJOMNPOBOJIA, THUIAPABIMYECKHII MPECC, MAHOMETP, BBICOTOMEpP, IOPIIHEBOM
HACOC, apeoMETp), HMCIOJb3ys 3HAHHUS O CBOMCTBAX (U3MUYECKUX SIBICHHUU U
HEoO0XoAuMbIe (PU3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH NpPHUMEPHl (HAXOAUTh HMHPOPMALUIO O NPHUMEpPax) MPAKTUYECKOTO
UCIIOJIb30BaHUs (PU3MUECKUX 3HAHUU B MOBCEIHEBHOM U3HM JUIsl 0OECHECUEeHMS
0e30macHOCTH TpU OOpalleHUH C MPUOOpPaMU W TEXHUYECKUMH YCTPOMCTBaMH,
COXPAaHEHHUsI 3JI0pOBbS U COOJIOAEHHMS HOPM 3KOJOTHYECKOrO IOBEACHUS B
OKPYXaroUIEH Cpee;

OCYUIECTBJISATH OTOOP MCTOYHUKOB MH(pOpMalu B MIHTEpHETE B COOTBETCTBHUH C
3a/IaHHBIM TTOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOMIMXCA 3HAHUU U MyTEM
CpPaBHEHUS PA3IMYHBIX MCTOUYHUKOB BBIJEIATH MHPOPMAIIUIO, KOTOPAs SBIISETCS
MPOTUBOPEYUBON HIIM MOXKET ObITh HETOCTOBEPHOM;

UCIOJIb30BaTh TMpPHU BBINOJHEHWHM YYE€OHBIX 3aJaHUM HAyYHO-TOMYJSIPHYIO
auTepaTtypy (U3MUECKOro COAEp X aHUs, CIPABOYHbIE MaTEpHalIbl, PECYpPChl CETH
WNurtepHer, BiazeTh mnpuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUs
nH(pOpMAIUK U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIE KPaTKUE MUCHbMEHHBIE U YCTHBIE COOOIICHHSI Ha OCHOBE
2-3 HUCTOYHUKOB HUH(MopManmuu (U3HYECKOr0 COJAEpXKAHMS, B TOM 4YHUCIE
nyOJUYHO JejaTh KpaTKUE COOOIIECHHS O Pe3yJIbTaTax MPOEKTOB WIM YYEOHBIX
WCCIIEOBAaHNUM, MPU 3TOM TPAMOTHO HCIOJIB30BaTh HW3YYEHHBIM MOHATUNHBIN
anmapart Kypca GU3HUKH, COMPOBOKIATH BHICTYIIJICHUE MTPE3EHTAIUEH;

OpU  BBIMIOJIHEHUM Y4YE€OHBIX TPOEKTOB W  HCCIENOBAaHUN  paclpenensTh
00513aHHOCTH B IPYyIIE B COOTBETCTBUU C MOCTABJICHHBIMU 33J]a4aMU, CIEAUTH 3a
BBINIOJIHEHUEM IJlaHA JCHCTBUM, aJIeKBaTHO OILICHMBATh COOCTBEHHBIA BKJIaJ B
NEATEeNIbHOCTh TPYIMbl, BBICTpAaUBaTh KOMMYHHMKATUBHOE B3aMMOJICHCTBUE,
YUYUTHIBASE MHEHUE OKPY>KAIOIIHX.



K koHmy oOyuenus B 8 KkJilacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUN:

UCII0JIB30BATh MOHATHA: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE ATOMOB
U MOJIEKYJ, arperaTtHble COCTOSHUSI BEILECTBA, KPUCTAINIMYECKHE U aMOp(HbIE
Tena, HACBIIICHHBIM W HEHACBHIIICHHBINA Iap, BIAXKHOCTb BO3]yXa, TEMIIEpaTypa,
BHYTPEHHSISI DHEPrus, TEIUIOBOM JBHUraTellb, JJEMEHTAPHBIA DJJIEKTPUUECKUN
3apsAl, DJIEKTPUYECKOE II0JIe, MPOBOJHUKH M JUANEKTPUKH, MOCTOSHHBIN
AIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

pa3nnyaTh SBJICHUS (TEIUIOBOE PACIIMPEHUE U CHKATHE, TEIUIONepeada, TEMI0BOe
paBHOBECHE, CMAauMBaHUE, KANWUISPHBIC SBICHUS, WCIAPEHUE, KOHJEHCALWs,
IUIaBJI€HUE, KpUCTauM3auusi (OTBEpAECBAaHUE), KHUIIEHHE, TeIlonepeaaya
(TEnI0MpPOBOHOCTD, KOHBEKIIHS, W3JIy4YEHUE), BJIEKTPU3ALUA Tell,
B3aMMOJICHCTBHE 3aPsA0B, IEHCTBHS JIEKTPUYECKOTIO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBHE MArHUTOB, IEHCTBHE MArHUTHOTO I0OJIS HA MPOBOJHUK C TOKOM,
ANIEKTPOMATHUTHAS MHAYKLHS) MO ONUCAHUIO MX XapaKTEpHbIX CBOWMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaTh NPOSIBICHUE W3YYEHHBIX (U3NYECKUX SIBICHUNA B OKpYKaIOIEM
MHUpE, B TOM 4HCIIe PU3NUECKHUE SBJICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSKEHUE
U KalWUIAPHBIE SBJICHUS B IPUPOJAE, KPUCTAIUIBI B IPUPOJE, n3ityueHue CoiHua,
3aMep3aHue BOJAOEMOB, MOpCKUE Opr3bl, 00pa30BaHKUE POCHI, TyMaHa, UHEs, CHera,
ANEKTPUYECKUE SBIEHUS B aTtMocdepe, 3JIEKTPUUYECTBO JKHUBBIX OPraHU3MOB,
MarHuTHoOE moJie 3eMiu, Apei( MOI0COB, POJIb MATHUTHOIO MMOJISA AJIs )KU3HHU Ha
3emile, TOJIIPHOE CHSIHME, MPU 3TOM NEPEBOAUTH IPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACISThH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3HUUECKUX SIBICHHUI;
ONMKCHIBATh M3YyYEHHBIE CBOMCTBA Tel W (DUIUUYECKUE SBICHUS, HCIHOJIb3Ys
(¢u3nueckrue BEIMYMHBI (TeMmeparypa, BHYTPEHHSS SHEPrusi, KOJUYECTBO
TEIUIOTHI, YJElbHAs TEIUIOEMKOCTh BEIIECTBA, YJENbHAs TEIUIOTA IUIaBJICHUS,
yaenbHas TeIuloTa MNapooOpa3oBaHMs, YAeNbHAs TEIUIOTa CrOpaHUs TOIUIMBA,
KO3 (DUIIMEHT TMOJE3HOro JACHCTBUS TEIMJIOBOW MAIMHBI, OTHOCHTEJIbHAS
BJIQXKHOCTh BO3[yXa, OJEKTPUUYECKUN 3aps], Cujla TOKa, DJIEKTPUUYECKOE
HaIpsHKEHUE, CONTPOTHUBIICHUE MMPOBOJIHUKA, YAECIBHOE CONPOTUBIECHUE BELIECTBA,
paboTa M MOIIHOCTh OJJIGKTPUYECKOTO TOKa), MPU OMNHCAHUU MPaBUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICT HCIHOJIb3YEMbIX BEJIMYMH, OOO3HAYCHUS U
eAVHUIBI (PU3MUECKUX BEIUYMH, HaXOAUTh (DOPMYJIbI, CBSA3BIBAIOLIUE JAHHYIO
(U3MUECKYI0 BEJIMUMHY C IPYTMMU BEIMYMHAMH, CTPOUTH TpadUKu H3y4EHHBIX
3aBHUCUMOCTEHN (PU3NUECKUX BEITUYNH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHUS U MPOLECCHI, UCHOIB3YS
OCHOBHBIE TI0JIOKECHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUN CTPOEHUS BELIECTBA,
OPUHLHUI CYNEPHO3ULNU NoJel (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs
3apsana, 3akoH OMa I yyacTka 1enu, 3akoH Jxoynsa—JIenna, 3aKkoH coXxpaHeHus
SHEPTUH, IPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA M 3alMCHIBATh €ro
MaTe€MaTUYECKOE BBIPAKEHHUE;



OOBSACHATH (hU3HUYECKUE MPOLIECCHl U CBOICTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTyauuu PaKTUKOOPHEHTHPOBAHHOTO XapakTepa: BBISIBIISITH
IPUYUHHOCJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX IIaroB
c omopoil Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3UYECKUX SIBICHUH, (DU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemath pacy€THbe 3afaud B 2—3 NEHCTBUS, HCIONB3YS 3aKOHBI U (POPMYJIBL,
CBsI3bIBAONIME (DM3MUECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a YCJIOBUA 3aJa4u
3alMCBIBATh KPAaTKOE YCIOBUE, BBIABIATH HEIOCTAaTOK JAHHBIX I pPELICHUS
3aJa4yM, BbIOMpaTh 3aKOHbI U (OPMyJibl, HEOOXOAUMbIE /il €€ pelleHus,
MPOBOANTDH PACUEThI M CPABHUBATH MOJYYCHHOE 3HAYCHHE (PU3NUECKON BETUUMHBI
C U3BECTHBIMU JJTAHHBIMU;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PELIUTh MPHU MNOMOILIM (PU3NYECKHX
METOJIOB, HCIOJIb3ysl OIMCAaHUE MCCIENOBAHMS, BBIICIATh IPOBEPAEMOE
IPEAIOIOKEHNE, OLIEHUBATh IPABUIIBHOCTD MOPSAAKA IPOBENCHUS UCCIIEA0BaHUS,
JIeaTh BbIBOJIBI;

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UUYECKUX SBICHUN WIH (PU3NYECKUX
CBOMCTB TeN (KaWUISPHBIEC SBJICHUS, 3aBUCUMOCTb JABJIEHUS BO3JyXa OT €ro
o0BbEMa, TeMIlepaTypbl, CKOPOCTH IIpOlLiecCa OCThIBAHUS M HArpeBaHMs IpHU
U3IYy4eHUH OT I[BeTa M3JIydarolled (MOrjouaroniei) MmoBEpXHOCTH, CKOPOCTh
HCIIAPEHHUST BOJBI OT TEMIEPATYPbl KUIAKOCTH M IUIOMIAAN €€ IOBEPXHOCTH,
ANEKTPU3ALMS TEJN U B3aUMOAECHCTBHE IEKTPUUECKHUX 3aPSANO0B, B3aUMOJCHCTBUE
NOCTOSIHHBIX MarHWTOB, BU3YyaJu3allisl MAarHUTHBIX MOJIEH OCTOSHHBIX MarHUTOB,
NEUCTBUS MAarHUTHOTO ITOJISI HA MPOBOAHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOJIBUTATENsl MOCTOSIHHOTO TOKA): (hOPMYJIMPOBATH MPOBEPSEMbIE
MPEANOJIOKEHNU, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOIO 000pYyI0BaHUA,
OMKCBIBATH X0/ ONBITA U (POPMYJIUPOBATH BHIBOJIBI;

BBINIOJIHATh NPSIMbIE M3MEPEHUs TEMIEPATYPbl, OTHOCUTEIBHON BIIAJKHOCTH
BO3/lyXa, CUJIbl TOKA, HANPSHKEHUsI C MCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYUKOB (PU3MUYECKUX BEIMYUH, CPABHUBATH PE3YJIbTaThl U3MEPEHUI ¢ y4ETOM
3a1aHHOM aOCOJIFOTHOM MOTPENTHOCTH;

MIPOBOJIUTH UCCIEAOBAHUE 3aBUCUMOCTU OAHOU (PU3NYECKON BETUYHHBI OT APYTOM
C HCIOJB30BAaHWEM MPAMBIX HW3MEPEHHHA (3aBUCHMOCTH  COIPOTHUBIICHHUS
IIPOBOJTHUKA OT €ro JUIMHBI, IUIOLIAJH MONEPEYHOI0 CEYECHHS] U YIEIbHOTO
CONPOTHUBJIEHUS BEUIECTBA MPOBOJHUKA, CHJIbI TOKA, UAYIIETO Y€pe3 MPOBOIHUK,
OT HaIpsHKEHHWs Ha MPOBOAHUKE, MCCIEAOBAHUE IIOCIEAOBATEIBHOIO U
MapaJuIeIbHOTO COEIMHEHHHA TMPOBOJHHMKOB): IUIAHUPOBATH  HCCIIEIOBAHUE,
coOupaTh YCTAaHOBKY M BBINOJHATh M3MEPEHUS, CIEAYys MPEIIOKECHHOMY IUIaHy,
(uKCHUpOBATh pe3yNbTaThl OJYYEHHON 3aBUCUMOCTHU B BUJIE€ TaOJINIL U IPaUKOB,
JIeNIaTh BBIBOJIBI I10 PE3YJITATAM HCCIIECOBAHUS;

OPOBOJUTH  KOCBEHHbIE  M3MEPEHUs  (PU3NYECKUX  BEIMYMH  (yAeJabHas
TEIJIOEMKOCTh BEILECTBA, CONPOTUBIICHWE IMPOBOJAHMKA, pabdOTa M MOIIHOCTh
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHHSI, COOMPATh SKCIIEPUMEHTAIBHYIO



YCTAHOBKY, CJeAyd NPEAJIOKEHHOW WHCTPYKIMU, U BBIYUCIATH 3HAYEHUE
BEJINYUHBIL;

e coOMoAaTh MpaBWIa TEXHUKH OE30MACHOCTH TpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

e XapaKTEepU30BaTh NPUHIMIBI JEUCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha MX OMUCAHUS (B TOM YHMCIIE: CUCTEMa OTOILUICHUS IOMOB,
TUTPOMETDP, TapoBasi TypOWHA, aMIIEPMETP, BOJBTMETpP, CUETUHUK DIIEKTPUIECKON
AHEPTUHU, AIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTeIbHBbIE SIEKTPONPUOOPHI
(TpuMepsI), INEKTPUUECKUE TTPEIOXPAHUTEIH, DIIEKTPOMArHUT, 3JI€KTPOIBUTATEh
MMOCTOSTHHOTO TOKa), WCIOJb3ysl 3HAHUS O CBOMCTBaX (DM3MYECKUX SIBICHUN U
HEe0OXoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPONUCTBA U U3MEPUTENIbHBIC TPUOOPHI O
CXeMaM U CXEMaTU4YHBIM pPHUCYHKaM (KUJAKOCTHBIA TEPMOMETpP, TEPMOC,
NICUXPOMETpP, TUTPOMETP, [IBUTATEIb BHYTPEHHETO CrOpPaHUs, 3JIEKTPOCKOIL,
peocTaT), COCTaBIATH CXEMbI JJIEKTPUYECKUX LIEMEH C MOCIeA0BaTEIbHbIM U
napajuleIbHbIM COEAMHEHUEM JJIEMEHTOB, pasjinyas YCJIOBHBbIE OOO3HAUYCHUS
AJIEMEHTOB AJIEKTPUYECKUX LETIEH;

e TMPUBOJUTH MPUMEPHl (HAXOIUTHh HMH(POPMALUIO O TPHUMEpPax) MPAKTUYECKOTO
UCIOJIb30BaHUsl (M3MUECKUX 3HAHUI B MOBCEIHEBHOW KU3HU JUIsI 0OCCIICUCHMUS
0e30macHOCTH MpHU OOpallleHHH C MpUOOpaMu M TEXHUYECKUMH YCTPOMCTBaMH,
COXpAaHEHHSI 3J0POBbSI U COOJIOJICHUSI HOPM DKOJOTMYECKOTO TOBEACHUS B
OKPYKaIOIIEH CPELE;

e OCYIIECTBJIATh MOUCK MHpOpManuu (U3NUecKoro cojaepxkanus B MHTepHeTe, Ha
OCHOBE MMEIOIINXCS 3HAHUW U MyTEM CpaBHEHUS JOMOJHUTEIbHBIX UCTOYHUKOB
BBIJICTSATh UH(POPMAIUIO, KOTOpasl SIBJISETCS MPOTUBOPEUMBOM WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

e HCMOJb30BAaTh TMPU BBINOJIHCHUM Y4YEOHBIX 3alaHU  HAYYHO-TIOMYJISIPHYIO
TuTepatypy (U3MYECKOTO COACPKAHUs, CIPABOYHBIC MaTEPHAIIbI, PECYPChI CETH
WNurepuer, Bnamerh NpuUEMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPATKUE YCTHBIE COOOIIEHUs, 0000mas
uH(OpMAIMI0O U3 HECKOJIBKUX HMCTOYHUKOB (PU3MUECKOTO COJEPXKAHUS, B TOM
YHUCJIe MyOJIMYHO MPEJCTABISATh PE3yJIbTaThl IPOSKTHON WJIM MCCIIEIOBATEIHCKOM
NESTEIIbHOCTH, TPU 3TOM TPAMOTHO HCHOJIB30BATh WU3YUYECHHBIM MOHSITUWHBIN
amnrmapar Kypca (pu3uKu, COmpOBOXK/IaTh BRICTYIJICHUE MPE3EHTAIINECH;

e TMPU BBHITIOJHEHUU y4EOHBIX MPOCKTOB M HCCIEAOBAHUN (PU3MUYECKHX TMPOIIECCOB
pactpenensTb OOs3aHHOCTH B TPYyINIEe B COOTBETCTBUU C TIOCTABJICHHBIMU
3a/layaMu, CIEIUTh 3a BBIMIOJHEHHEM IUIaHa JEWCTBUM M KOPPEKTUPOBATh €ro,
aJIeKBaTHO OLICHMBATh COOCTBEHHBIN BKJIaJ B JIEATEIbHOCTh TPYIIIbl, BHICTPAUBAThH
KOMMYHUKATUBHOE  B3aMMOJIEUCTBHE, MPOSBIAS TOTOBHOCTh  paspeliaTh
KOH(JIUKTHI.

K koHmy oOyuenus B 9 kJiacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:



WCIIOJB30BaTh MOHSTUA: CHUCTEMa OTCU€Ta, MaTepualbHas TOYKA, TPACKTOPUS,
OTHOCHUTEITLHOCTh ~ MEXAHMYECKOTO  JBWKEHHS, jaedopmanus  (ympyras,
IlacTUyYeckasi), TpeHHe, IEHTPOCTPEMUTEIBLHOE YCKOpPEHUE, HEBECOMOCTh U
neperpy3ku, HeHTP TIKECTH, aOCOIIOTHO TBEPIOE TEJO, LIEHTP TSKECTU TBEPOTO
Tela, paBHOBECHE, MEXaHMYECKHe KojeOaHWs M BOJIHBI, 3BYK, HMH(pPa3ByK U
YABTPa3BYK, JEKTPOMATHUTHBIE BOJHBI, IIKaJIa 3JE€KTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAAIBHO30PKOCTh, CIIEKTPHI MCITYCKaHUS W TOTJIOMICHUS, amb(a,
0eTa- 1 raMMa-u3Iy4eHuUs, U30TOIbI, IEPHAs YDHEPreTHKA;

pasnuyaTh siBJICHUs (PAaBHOMEPHOE U HEPaAaBHOMEPHOE MPSMOJIMHEIHOE IBUKEHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JABM)KEHHE, CBOOOJHOE TMAaJeHHE Te,
PaBHOMEPHOE JBUKEHUE IO OKPYKHOCTH, B3aUMOJECHCTBUE TEJI, PEAKTUBHOE
NBIKEHUE, KoJiebaTelbHOE JIBUKEHHE (3aTyXalolllie U  BBIHYXK/JCHHBIC
Kose0aHus1), pe30HAHC, BOJHOBOE JIBIXKCHHE, OTPaKEHUE 3BYKa, MPSIMOJIUHEHHOE
pacrpocTpaHEHUEe, OTPAXKEHUE U TMPEIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE
OTpaX€HUE CBETa, pas3joKeHue Oenoro cBeTa B CHEKTP U CIOXKEHUE
CIEKTPAJIbHBIX I[BETOB, JUCIIEPCUS CBETAa, €CTECTBEHHAs PaJUOaKTUBHOCTD,
BO3HUKHOBEHUE JIMHEHYATOrO0 CHEKTpa W3JIy4YeHHs)) TI0 ONHCAHUIO HUX
XapaKTEpHbIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
busnuecKoe SBICHUE;

pacrio3HaBaTh MPOSIBICHUE W3YYEHHBIX (DU3UUECKUX SIBJICHUN B OKpYKarolem
Mupe (B TOM uyucie (U3UYECKHUE SIBJICHUS B MPUPOJE: MPWIMBHI U OTJIUBBI,
nekeHre T1uiaHeT COJHEYHOM CHUCTEMbl, PEaKTUBHOE JIBUKEHUE IKHBBIX
OpraHu3MOB, BOCHPHITUE 3BYKOB >KMBOTHBIMHU, 3EMJIETPSICEHHUE, CEMCMUYECKUE
BOJIHBI, I[yHaMH, 9X0, [IBETA TEJI, ONTHUYECKUE SIBJICHUS B IPUPOJIE, OMOJIOTHIECKOE
JNEeUCTBUE BHUJIMMOTO, YJIbTPa(UOJIETOBOTO U PEHTICHOBCKOTO U3JIyYEHUH,
€CTECTBEHHBI PpPaJIMOAKTUBHBIM (OH, KOCMHUYECKHE JIy4H, PaTUOAKTHUBHOE
U3JIyYEHUE MNPHUPOJHBIX MHUHEPAJIOB, JNEWCTBUE PAJUOAKTHUBHBIX HW3IYyYEHUW Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM TEPEBOJUTH MPAKTHYECKYIO 33/a4y B y4eOHYIO,
BBIJICJISATH CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SBJICHUII;
ONUCBHIBATh M3YyYCHHBIE CBOMCTBA Tel W (UBUYECKUE SBICHUS, HCIOJIb3Ys
¢usnueckne BEMUYMHBI (CpefHSIE ¥ MTHOBEHHas CKOPOCTh Tela TIpH
HEPaBHOMEPHOM JIBH>)KEHUH, YCKOPEHUE, NIEPEMEIICHUE, ITYTh, YTI0Bas CKOPOCTh,
CUJia TPEHHUs], CHJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOTHOTO TafcHUS,
BEC Teja, UMIYJbC Tejla, UMIYJbC CHUJIbI, MEXaHW4Yeckass padoTa WU MOIIHOCTD,
NOTEHIIMAJIbHAST DHEPrusi TeJia, TMOAHATOrO HaJl TOBEPXHOCTHIO 3EMIIH,
MOTEHUHAJIbHASL HEPTUs CXKATOW MPYXKUHBI, KUHETUYECKAs JHEPTHsi, IOJHas
MEXaHHYEeCKas SHEPTHUs], IEPUOJ U YaCTOTa KOJeOAHUM, NJIMHA BOJIHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMJICHUS Cpelibl), MpU
OMHMCAHUM MPABUIILHO TPAKTOBATh (PM3MUECKHUI CMBICI MCIOJIb3yEMbIX BEJIUYUH,
0003HAaUeHHUs W E€OUHUIBI (QU3UYECKUX BEJIWYMH, HAXOJIUTh (POPMYIIbI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYHUHY C IPYTUMH BEIMYUHAMH, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEHN (PM3NUECKUX BEITUYHH;



XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOLECCHI, UCHOIB3YS
3aKOH COXPAaHEHHsI SHEPIHHM, 3aKOH BCEMHUPHOIO TATOTEHHS, NPUHLUI
CYNEpHO3ULMH CWJI, NMPUHLMI OTHOCUTENbHOCTH ['anmumnes, 3akoHbl HbroToHa,
3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUSI U IIPEJIOMIICHUS CBETA, 3aKOHbI
COXPAHEHHUs 3apsAI0BOTO M MAacCOBOTO YMCEN IPH SIAEPHBIX PEAKIUIX, IPU 3TOM
JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M 3alHCHIBATh €r0 MaTeMaTHUECKOe
BBIPA)KCHHE;

OOBACHATH (PU3MUECKUE MPOLIECCHI U CBOICTBA TEJl, B TOM YHUCIIE U B KOHTEKCTE
CUTyallull MPaKTUKOOPUEHTHUPOBAHHOIO  XapaKTepa: BBIIBIATh HMPUUMHHO-
CJIEJICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIAroB C OMOPOi
Ha 2—-3 W3y4YEHHBIX CBOMCTBA (PM3UYECKUX SBIICHUH, (PU3NUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemath pacy€THbIE 3ajayd (ONMUparolMecs Ha cUcTeMy U3 2—-3 ypaBHEHHUH),
UCTIOJIb3Ysl 3aKOHBI M (OPMYJbI, CBS3bIBAlOLIME (DU3MUECKHE BEIMYMHBL: Ha
OCHOBE aHaJIM3a YCJIOBUSA 33Ja4yd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISAThH
HEJOCTAIONINE WM H30BITOYHBbIE JaHHBIC, BbIOMpPATh 3aKOHBI M (OPMYIIBI,
HEOOXOAUMBIE JJI PELICHUs, IPOBOJUTH PACUETHI U OLICHUBATH PEAIUCTUYHOCTD
HOJyYEHHOTO 3HaueHus (PU3NYECKOI BEINUNHBI;

pacrno3HaBaTh HPOOJIEMbl, KOTOPbIE MOXXHO PEIIMTh MpPU MOMOLIM (PU3NUECKUX
METO/IOB, HCIIOJIb3ysl OINKUCAHUE HCCIEAOBAHMS, BBIICIATH MPOBEPIEMOE
MPEANOJIOKEHNE, OLICHUBATh MPAaBUIIBHOCTh MOPSAIKA MPOBEACHUS UCCIEIOBaHUS,
JIeJ1aTh BBIBOJIbl, UHTEPIIPETUPOBATh PE3YJIbTaThl HAOIIOACHUN U OIBITOB;
MPOBOJUTEH OMbBITHI 1O HAOMIOACHHUIO (U3UYECKUX SIBICHUN WA (DU3NIECKUX
CBOMCTB Tel (M3yueHue BTOporo 3akoHa HbroTOHA, 3aKOHA COXpaHEHUs! YHEPTUH,
3aBUCUMOCTh TE€pPHOJA KOJEOaHUN NPYXKUHHOTO MasATHHKA OT Macchl rpy3a u
KECTKOCTU MNPYKUHBI M HE3aBUCHUMOCTh OT aMIUIUTYAbl MajblX KoOJIeOaHUH,
NpSIMOJIMHEWHOE paclpOCTpPaHEHUE CBETa, pasjiokeHUue Oeoro CBeTa B CIIEKTP,
M3y4YE€HHE CBOMCTB M300pa)KEHUS B IUIOCKOM 3€pKajie U CBOWCTB HM300paXKeHUS
npeaMera B coOuparomieid JuH3€, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX
CHEKTPOB M3JIYyUYEHHUS): CaMOCTOATENIbHO COOMpPaTh YCTAHOBKY M3 M30BITOYHOIO
Habopa 00OpyAOBaHHSA, ONUCHIBATH XOJA ONbITA W €ro  pe3yJbTaThl,
(opMyTUpPOBATH BHIBOIBI;

MPOBOAMUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHHM, ONpeesis cpeiHee
3HaUYE€HHUE M3MEPSeMOl BeMYUHBI (OKYCHOE pacCTOsSIHUE COOMpArOIeil JTUH3BI),
000CHOBBIBaTh BBHIOOP CIIOC00a U3MEPEHUS (M3MEPUTENHLHOTO TPUOOpPa);
NPOBOAMTH  HCCIENOBAaHUE  3aBUCUMOCTEH  (PU3MUECKMX  BEJIMYHMH  C
HCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUI (3aBUCUMOCTH IYyTH OT BpPEMEHH IIpU
PaBHOYCKOPEHHOM JIBWKEHUM 0€3 HauyalbHOM CKOpPOCTH, IEepuojaa KosieOaHHi
MaTEMaTUYECKOT0 MasATHHKA OT JJIMHBl HUTH, 3aBUCHUMOCTH yIja OTpPaXKEHUs
CBETa OT yrja MaJeHUs U yIJla MPeJOMIICHUs OT yIJla NaJeHHUsA): IUIAaHUPOBATh
HCCIIEIOBaHUE, CAMOCTOSITEIbHO COOMPATh YCTaHOBKY, (PUKCUPOBATH PE3YyIbTaThl
MOJIyYeHHOW 3aBHUCHUMOCTH (PU3UYECKHX BEJIWYUH B BUJIEC TaOIUIl U TpaduUKOB,
JIeJ1aTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEJOBAHMS;



MPOBOANTH KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BETUYMH (CPEIHss CKOPOCTh U
YCKOpEHHE Teja MpH PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOJHOTO
najgeHusi, SKECTKOCTb  MPYXKUHBI, KOI(POHUIMEHT TPEHUS  CKOJBKEHUS,
MexaHudeckas paboTa M MOIIHOCTh, YacTOoTa U TMEpPUOJ  KoJeOaHUi
MaTEMaTUYECKOr0 U MPY>KUHHOTO MAsSTHHKOB, ONTHYECKAs CHJIa COOMparomie
JUH3bI,  PAagUOAKTHBHBIA  (OH):  IJIAHUPOBATH  HM3MEPEHHUA, COOHpATh
DKCIIEPUMEHTAJIbHYI0  yYCTAaHOBKY W  BBIIOJHATH  HM3MEpPEHUsA,  CIeays
NPEAJIOKEHHOW MHCTPYKUIHH, BBIYUCIATh 3HAUCHUE BEIMYMHBI U aHAJIU3UPOBATh
MOJIyYEHHBIE PE3YIBTATHI C YUETOM 3aJaHHON MOTPELIHOCTH U3MEPEHUM;
coOMIoaTh MpaBWiIa TEXHUKH Oe30macHOoCTH mnpu pabote ¢ 1abopaTopHBIM
000py10BaHUEM;

pasnuyaTh OCHOBHBIE IPU3HAKH U3YUYECHHBIX (PU3MUECKUX MOJEIIEH: MaTepuaabHas
TOUKa, a0COJIFOTHO TBEPJIOE TENIO, TOUEUHBIM UCTOYHUK CBETA, JIy4, TOHKas JIMH3A,
IUTAHETApHAs MOJENb aTOMA, HyKJIOHHAsI MOJIEIb aTOMHOI'O SJ1pa;
XapaKTEepHU30BaTh MPUHUMUIIBI ACHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOM HAa MX OMUCAHUS (B TOM YHCIE: CIHUIOMETP, AATYUKHU
IIOJIOXKEHUS, PACCTOSHUA M YCKOPEHHUs, pPAaKeTa, 3XOJIOT, OYKH, IEPUCKOII,
¢oroanmapaT, ONTHUYECKHUE CBETOBOABI, CIIEKTPOCKOI, JO3UMETp, Kamepa
Bunecona), wucnonb3ys 3HaHMS O CBOMCTBaxX (DU3MYECKUX SIBICHUH U
HE00X0ANMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKHM M3YUYECHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTENbHBIX NPUOOPOB M TEXHOJOTMYECKUX MPOLIECCOB MpHU
pelIeHnH y4yeOHO-TIPAaKTHUUECKUX 3aJad, ONTUYECKUE CXEMbI IJisi MOCTPOCHUs
M300paKeHUI B TUIOCKOM 3€pKajie ¥ COOUparoIieit JIMH3E,

MPUBOAUTH NpHUMEPHl (HAXOAUTh HH(OpPMALMI0O O MNpUMEpax) MNPaKTHUYECKOro
UCIIOJIb30BaHUs (PU3MUECKUX 3HAHUU B MOBCEIHEBHOM XU3HM JUIsl 0OECHECUEeHUS
0e30macHOCTH TpU OOpalleHuH C MPUOOpPaMU W TEXHUYECKUMH YCTPOMCTBaMH,
COXPAaHEHHUsI 3/I0pOBbsS U COOJIOJACHHS HOPM HKOJIOTMYECKOTO TOBEACHHUS B
OKPYKAIOIIEU CPELE;

OCYUIECTBJIATh MOMCK HH(opManuu ¢(usndyeckoro conaepxanusi B HHTepHere,
CaMOCTOSITENIbHO (POPMYJIMPYS TIOUCKOBBIN 3aIIPOC, HAXOJUTH IMYTH ONpeAeTICHUS
JOCTOBEPHOCTH TOJYyYEeHHOW HMH(OpPMAIMM Ha OCHOBE HMEIOLIUXCS 3HAHUN U
JOTOJHUTENBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh TMpPHU BBINOJHEHWHM YYE€OHBIX 3aJaHUM HAYyYHO-TIONMYJSPHYIO
auTepatypy (U3MUECKOro COAEp X aHus, CIPAaBOYHbIE MaTEpHalIbl, PECYpPChl CETH
WuTepHer, Bnaaerb npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
nH(}OpMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBbIE€ MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpPMAaIMU U3 HECKOJIbKUX MCTOYHUKOB (PU3NYECKOTO COAEpKaHUA, MyOJIUYHO
NPEACTABIATh PE3YJIbTaThl MPOEKTHOM WM HMCCIEAOBATEIBCKOW NESITEIbHOCTH,
IIPY 3TOM I'PAMOTHO HCIIOJIb30BAaTh U3yYEHHBIN NOHATUMHBIN allllapaT U3y4aeMoro
pa3nena (UMK U COMPOBOXAATh BBICTYIUICHME IIpe3eHTalMeld ¢ y4EéToM
0COOEHHOCTEN ayJJuTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabubie IIpakTudeckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Paznen 1. ®usnka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa
bubnunorexa LIOK
11 dusitka - Hayka 0 mpHpoze 2 https://m.eds00.ru/7f416194
bubnunoreka LIOK
12 Pusirieckie BeMH HibI 2 ! https://m.edso0.ru/7f416194
. bubmuoreka [{OK
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nmorexa LIOK
2.1 1
CTpoenne periectsa https://m.edso0.ru/7f416194
99 JIBr>KeHUE 1 B3aUMOJIECTBUE YaCTHI] 9 1 bubnuoreka [{OK
' BelecTBa https://m.eds00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
TPETATHEIE COCTORRMA BEIECTRA https://m.edso0o.ru/7f416194
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHMe 1 B3auMo/ieiicTBUE TeJl
bubnunorexa LIOK
3.1 M 3
CXAHITICCKOT ABHACHIC https://m.edso0.ru/7f416194
bu6nmnorexa LIOK
2 14 4 1
3 HEpIHA, Macea, HIoTHOCTS https://m.eds00.ru/7f416194
b K
3.3 Cwnna. Buner cun 14 1 2 nommorexa I10

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

Hroro no paszneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua gaBiaeHust TBEPAbIMU 3 bubmmoreka [JOK
' TeJIaMHU, KUJIKOCTSIMH U Ta3aMH https://m.edsoo0.ru/7f416194
bub6nmoreka [IOK
4.2 Jlarerite XKuAKocTA > https://m.edso00.ru/7f416194
bubnunorexa LIOK
43 Amocheproe rapierme 6 https://m.edso00.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPYKEHHOE ; 3 bubnnorexa [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Utoro no pazneny 21
Pa3nea 5. PaGora n MoHOCTB. JHEprus
bubmuoreka [IOK
>1 Pabora i mompgoCT® 3 ! https://m.eds00.ru/7f416194
bu6nmorexa LIOK
2 IT 1
> POCTRIE MEXaRHSMEL > https://m.eds00.ru/7f416194
bubmmoteka IIOK
: M 4 1
>3 exafureckat Sueprit https://m.eds00.ru/7f416194
Uroro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 12
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8 KVIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne /i P Konrpoubusie IIpakTuueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJIeHUSA
. bubnmoreka [JOK
11 (CTpocHHe H CBOHCTBA BELICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
12 Termoste mporecct 21 1 > https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
DINIeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 IT 2 2 7
OCTOSHIRIH STCKTPHACCIII TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 Marmmuribie apaeiis 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 4
SEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne /i P Konrpoubusie IIpakTuueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJIeHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIKCAHMSI https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAUMOICHCTRHIC Tl 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3pen 2. Mexann4yeckue K0Je0aHUA M BOJTHBI
bu6mmoreka [IOK
2.1 M o 7 3
CXAHIICCKHC KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M ) 8 1 3
CXBHHHECKAE BOTHEI. 3BYX https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DjieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 9 bubnuotexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6
Pa3nea 4. CBeToBbI€ SIBJIEHUS
bu6nmoreka [JOK
4.1 3 6 2
AKOHDI pachpOCTPAHCHIA CBeTa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 J 0 6 3
HHSBLH OTITIHECKAE TPHOOPH! https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
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bubmuorexa [JOK

4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3pen 5. KBanToBbIe IBJIeHUSA
bubmuoreka [JOK
51 Hcnyckanue u MorJionieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpoetiiie aTOMHOTO 51pa 0 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpEHKE M 0000IIIEHNE COepKAHUS 9 9 bubmuorexa [JOK
' Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27



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

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHBIE
Ne ara u(ppoBbIE
n/n Tema ypoka Bceero Konrpoanneie  TIpaxTuseckue fllsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTeJILHbIe
padoTbI padoThbI pecypebi
1 ®dusuka — Hayka o npupoje. SABieHus 1
npupoabl. duznueckue SBICHUS
5 Mexanuveckue, TEII0BbIe, JIEKTPHUUIECKHE, 1
MarHuTHbIE, CBETOBBIC, 3BYKOBHIC SIBJICHUS
3 dusnuecKre BEIMUYUHBI U UX U3MEPCHUE 1
VYpok-uccnenosanue "M3mepenue
4 TEeMIIEPaTyphl MPU MOMOIIH KUIKOCTHOTO 1 1
TEPMOMETpA U AaTYUKa TeMIepaTyphl"
Kak ¢u3snka u agpyrue ecTeCTBeHHbBIC HAYKU
5 M3y4aroT npupoay. EcrecTBeHHOHAYYHBIN 1 bubmuoreka [JOK
MeToA no3Hanus. Onucanue Gpuanyeckux https://m.edsoo.ru/ff09f72a
SIBJICHUH C IOMOUIBIO MOJENEH
VYpok-uccnenonanue "lIpoBepka runoTes3sl:
5 JATBHOCTh MOJIETA IIapUKa, MyIIEHHOTO 1 1
TOPU30HTANILHO, TEM OO0JIbIIIEe, UeM OO0JIbIle
BBICOTA ITycKa"
Crpoenue BemecTBa. OMbITHI,
7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 bubmorexa [IOK
https://m.edsoo.ru/ff09fe0a
BelIeCcTBa
8 JIBr>KeHrEe YacTHI] BEIIECTBA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «ONbITH IO
9 HaOJTIOJICHUIO TETJIOBOTO PACITUPEHUS 1 1

ra3oB»



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

10

ArperaTHble COCTOSIHHS BEILIECTBA

B3anmocBs3b MEX1y CBOMCTBAMM BEILIECTB B
Pa3HBIX arperaTHbIX COCTOSHHUSX U UX

but6mmoreka [JOK

11
ATOMHOMOJIEKYJISIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI
12 Mexanunueckoe aBuxeHue. PaBHoMepHoe U bubnmoreka [JOK
HEPaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnunorexa LIOK
13 Cxopoctb. EquHuIBI cCKOpOCTH
P FAHHEL P https://m.edsoo.ru/ff0a079c
14 Pacuet myTu 1 BpeMEHH IBUKECHHS bubmorexa [JOK
Y P A https://m.edsoo.ru/ff0a0ae4
Wueprus. 3akoH nHepuu. B3anmoaeicTeue
15 Tell II:aK MpUYHHA I/I3MpeHeHI/I}I CKOpPOCTH bubmorexa OK
P P https://m.edsoo.ru/ff0a0c10
JIBMDKCHUS TEII
[ImoTHOCTE BemiecTBa. PacueT macchl u bubnuoreka [JOK
16
o0beMa Tea 10 €ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezenenne
IUIOTHOCTH TBEPAOTO TENA»
18 Pemenne 3agay mo tTeme "I1moTHOCTD bubnmmorexa LIOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKTepUCTHKA B3aUMOJICHCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
Jlaboparopnast pabota «13yuenue
20 3aBHCUMOCTH pacTsoKeHH (edopMarivm)
MIPYKUHBI OT IPHIIOKCHHOHN CHITBI
21 SIBnenune Tarorenus. Cuia TSHKECTH
CBs13b MEXy CHIION TSKECTH M MacCoOM Tea.
22 Bec tena. Pemenne 3agau mo teme "Cuia bubmmorexa TIOK
. https://m.edsoo.ru/ff0al778
TSDKECTHU
93 Cuia TsDKeCTH Ha APYTHX IJIaHeTaX. bubnmnorexa [JOK

duznyeckue XapakKTepUCTUKU TIaHET

https://m.edsoo.ru/ff0a1502
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bubnunorexa LIOK

24 Mswepere cu. lunamonmerp https://m.edsoo.ru/ff0al8cc

bubmunoreka LIOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778

26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX 10 bubnmoreka [JOK
OJIHOM mpsiMoi. PaBHOACHCTBYIOMIAs CHIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3agau no reme
"PaBHoneiicTByromas cui"

28 TpeHue CKOJIbKEHUS U TPEHHUE TTOKOS. bu6muoreka [JOK
Tpenue B IpUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yueHue

29 3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIBKEHHSI OT bubmmoreka [JOK
CHUJIBbI TaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPHUKACAIOIIUXCS TOBEPXHOCTEM»

30 Pemenue 3agau Ha onpeneneHne
PaBHOJECHCTBYIOUIEH CUIIbI
Pemenue 3amau mo remam: «Bec Tenay,

31 «['papuueckoe uzoOpaxkenue cun», «CUbh», bubmmoreka [OK

. https://m.edsoo.ru/ff0alde0
«PaBHOIEMCTBYIOIIAS CUIT»
KonTponbHas pabota mo Temam:
39 «MexaHnueckoe qBUKeHuey, «Macca,
IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n3o0paxkeHue cuny, «CHIb»

33 JaBnenue. CriocoObl yMEHbBIIICHUS U bubmuoreka [IOK
YBEJINYEHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
JaBienue raza. 3aBUCUMOCTbD JIaBJICHHS Ta3a but6mmorekxa [IOK

34 N
oT 00BéMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376

35 [lepenaya naBieHust TBEPABIMU TellaMH, bubmuotexa [JOK
JKHIKOCTSIMH U razamu. 3axoH Ilackamns https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B KUAKOCTH U ras3e, BbI3BAHHOE bubnmnorexa [JOK

HGfICTBHeM CHIJIBI TSDKCCTH

https://m.edsoo.ru/ff0a2718
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37 Pemenue 3agau mo Teme «JlaBienue B bubnunoreka LIOK
XKUJKOCTH U raze. 3akoH [lackasy» https://m.edsoo.ru/ff0a2826
but6mmorekxa [JOK
38 Coobuarotnecs cocy et https://m.eds00.ru/ff0a2970
39 IManpaBnuueckuii mpece bubmorexa [JOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiiHEeBOM KUIKOCTHBIN
Hacoc
Atmocdepa 3emun. [TpudaurHb
41 CYILIECTBOBAHUS BO3IYIIIHONW 000JIOUKHI bubamnorexa [JOK
3emin. 3aBUCUMOCTB aTMOC(EpPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPS
bubnuoreka [{OK
42 Bec posnyxa. Atmocgepnoe nasnerne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHoro gaBieHus. OnbIT bubnmnorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
m 3aBUCUMOCTBH aTMOC(HEPHOTO JaBICHHS OT bubnuotexa [JOK
BBICOTBI HaJl YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBieHne bubnmorexa [JOK
Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay mo teme "AtmochepHoe
naBieHue"
JlelicTBuE KUIKOCTH U I'a3a HA IOTPYKEHHOE bubnuotexa [JOK
47
B HUX T€J0. ApXUME0Ba CUIIa https://m.edsoo.ru/ff0a3276
JlaboparopHas padota «Onpenenenue
48 BBITaEKHBEmm:ﬁ CHJIHI, neffciay}omeﬁ Ha bubmmorexa TIOK
https://m.edsoo.ru/ff0a33fc
TEJI0, MIOTPYKEHHOE B JKUJIKOCTHY
JlabopaTopHas paboTa 1mo Teme
49 «MccnenoBanne 3aBUCHMOCTH Beca Tejia B bubmuoreka [IOK

BOJIE OT 00bEMA MOTPYKEHHOHN B KHUIKOCTh
JaCTH TEIA»

https://m.edsoo.ru/ff0a3514
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bubnunorexa LIOK

50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopnas pabora "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U 1
onpeaeseHue e€ rpy30noabEMHOCTH"
Pemenwue 3amay mo Temam: «I[lnaBanue
52 cynoB. Bo3nyxomnaBanue», «JlaBieHue bubmorexa [JOK
YAOB. BOAYX N https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUAKOCTEH U Ta30B»
but6mmoreka [JOK
53 Mexannueckas pabora
P https://m.edsoo.ru/ff0a3f82
bubnuoreka [JOK
54 MoiHocTb. EAMHUIIEI MOIITHOCTH
B JUIHIT B https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenosanue "Pacy€T MOIHOCTH, 1
pa3BuUBaeMoOM IIpH Mo IbEME 10 JiecTHUIE"
56 IIpocTeie Mexann3Mmbl. Priuar. PaBHoBecue
CWJI Ha pbIvare
[ToaroroBka Kk KOHTPOIBHOM paboTe MO TeMe
57 «/laBieHue TBEPABIX TeN, KUAKOCTEH 1
ra3oB» / Becepoccuiickas npoBepouHas
pabota
KonTponbHas padota mo Teme «JlaBnenue
58 TBEPABIX TEJL, JKUIKOCTEN U Ta30B» / bubmmorexa [TOK
P L https://m.edsoo.ru/ff0a4ffe
Bcepoccuiickas mpoBepouHas paboTa
Pbruaru B TexHuKe, OBITY U IPUPOJIE.
59 JlaGoparopnas pabora «ccnemoBanue 0.5 bubnmorexa LOK
P . PHazp ' https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pbIUaray
60 Pemrenue 3amay mo reme «Y CII0BUS bubnmorexa LIOK
PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
KoaddutmenT monesnoro neiicTpust
61 MexanusMa. JlabopaTtopnas pabota 0.5
«3mepenne K11/ HakIOHHON MIOCKOCTH»
62 Pemenue 3agau mo teme "Pabora, but6mmoreka [IOK
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MottHoctb, KIT/"

https://m.edsoo.ru/ff0a4c48

Mexanundeckas 3Heprus. Kunernueckas u bu6muorexa [JOK
63 1
MOTEHIMATbHAsI YDHEPT U https://m.edsoo.ru/ff0a4252
64 3aK0H COXpaHEHUs MEXaHUYECKON IHEPTUU 1 bubmorexa [JOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT I10 TeMe
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
65 W3MEHEHUS KUHETUYECKON M MOTEHIINATBLHOM 1 1
SHEPTUU MPU CKATHIBAHUU TeJa 110
HaKJIOHHOM TUIOCKOCTH"
66 KonTponbnas pabora o Teme «Pabora u 1
MOIIHOCTb. DHEPTHs»
bubnuorexa [JOK
o7 Hrorosoe nostopetiie 1 https://m.edsoo.ru/ff0adee6
68 ATTectanmonHas pabora 1
(BITP/KonTpoabsHas padbora)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Konrpoubusie IIpakTuueckue p
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KHHETUYECKON TEOPUH U UX OIBITHLIE 1 bubmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Moaenu TBEPAOTO, KUAKOTO U 1 bu6nmmorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOKCTB TBEPOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSHUM BEIIECTBA Ha 1
OCHOBE TOJIOKEHU MOJIEKYISPHO-
KHHETHYECKOW TEOPUHU
bubnmorexa LIOK
5 Kpucrannmueckue u amopdHbie Tea 1
P pd https://m.edsoo.ru/ff0a5800
5 CMaunBaHue U KaWUISIPHOCTbD. 1 bubmuoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclInpeHne U CKATHE 1 bubmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIIepaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBH>KEHHS YaCTHUII
9 Buytpennss sneprusi. CiocoObl U3MEHEHUs 1 bubnuotrexa [JOK
BHYTPEHHEHN SHEPTUuU https://m.edsoo.ru/ff0a5c60
bubnmoreka LIOK
10 Bunpl Temnonepenaun 1
g e https://m.edsoo.ru/ff0a6412
Vpok-kondepennus "IIpakTuueckoe
11 I/I(?HOJ'II)SOS;HFI)/IG TGHJ‘IOBIE)IX CBOIICTB BEIIECTB 1 1 bubmorexa [JOK
B " https://m.edsoo.ru/ff0a65c0
Y MaTepHaJIOB B IEJIIX YHEPTrOCOCPEIKEHUS
12 KomnuecTBo TemIoTel. Y nenbHas 1 Bbubnunorexa LIOK
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TCIIJIIOEMKOCTD

https://m.edsoo.ru/ff0a6976

YpaBHEeHHE TEIJIOBOTO OajaHca.

but6mmorekxa [JOK

13
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopnas pabora "HccnenoBanue
14 ;IBnelfHﬂ TI;HJ'IOCI:6MCH3 pU CMEIIMBAHUH bubmorexa [JOK
. . P | https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJIbI
Pacuer xonmuecTBa TEIIOTHI, HEOOXOAUMOTO
15 JUISl HATPEBAHMS TEJa U BBIAEISEMOr0 UM
IIPH OXJIAXKICHUU
16 Jlaboparopuas pabota "Onpenencaue bubnnorexa [JOK
YACJIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IebHas TEIJIOTa Bbu6moteka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAsl TEeIUIoTa bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 Jlaboparopnast pabota "Onpenenenue bubnmnorexa [JOK
yACIBbHOU TETIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHAECHCALMSL. bubmuotexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Teminora
21 napooOpazoBaHMsl U KOHJCHCALIMH. bubnmorexa [JOK
3aBUCUMOCTB TEMIIEPATyphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EepHOTO AaBICHUS
Bnaxxnocts Bozmyxa. JlabopaTopHas pabota
22 "OnpeeseHre OTHOCUTEIBHON BIIAKHOCTH bubmorexa [IOK
P | https://m.edso0.ru/ff0a7628
BO31yXa
93 Pemenue 3aa4 Ha onpesesieHne BIa)KHOCTH
BO3yXa
24 [TpuHIMITBI paOOTHI TEIIOBIX JBUTATEICH.

[TapoBas TypOuHa. [IBurareias BHyTPEHHETO
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CrOpaHusI

KIIJI TermoBoro asurarens. TemaoBeie

but6mmorekxa [JOK

25 .

JIBUTATEIIN U 3al[UTa OKPYKaIOIIEeH Cpe/ibl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHHUs U MPEBPAICHUS YSHEPTUU
B TEIUIOBBIX ITpolLieccax
[ToaroroBka Kk KOHTPOJIBHOU pabOTE MO TEME

27 "TennoBsie sBieHus. MzmMenenue bubmorexa HOK

. . https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUI BEIIeCTBa
KontponbHas padota nmo teme "TermnoBbie
28 siBJIeHUsI. MI3aMeHeHne arperaTHbIX COCTOSTHUN bubmorexa [JOK
. P https://m.edsoo.ru/ff0a86ae
BEILIECTBA

29 DnexTpusanus ten. /[Ba poga
ANEKTPUUYECKUX 3apsI0B

30 VYpok-uccienoBanue "IneKTpU3aIus TNl
MHIYKIHMENW U IPU CONPUKOCHOBEHUH"

31 B3aumozeiicTBre 3apsyKeHHBIX TEIl. 3aKOH bubnnorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuueckoe nose. HanpsikeHHOCTh

32 slekTpuueckoro noid. IIpuHmun bubnmorexa LOK

P P . https://m.edsoo.ru/ff0a8a0a
CYTNEPIIO3HUIINH JIEKTPUUECKHUX MOJIEH
33 Hocutenu snektpuyueckux 3apsios.
DnemeHTapHbIi 3apsaa. CTpoeHHe aToma

34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bubmuorexa [IOK
COXPaHEHUs IEKTPUIECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3a1au Ha mpUMEHEHUE CBOMCTB bubnmoreka LIOK
DIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHM TOK, YCIOBHS €70

36 cyliecTBoBaHus. McTouHukmn bubmorexa [TOK

4 i https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
. bubnuotexa [JOK
37 JIefcTBUS SIEKTPUIECKOTO TOKA 1

https://m.edsoo.ru/ff0a96b2
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VYpok-uccnenosanue "Jleiictue

38 AJIEKTPUUYECKOTO MOJIS Ha IPOBOJTHUKH U 1
JADTICKTPUKH"

39 DIEeKTPUYECKUI TOK B METAJLIAX, KUJIKOCTAX bu6muoreka [JOK
U razax https://m.edsoo.ru/ff0a9838

40 DnexTpuyuecKas Uenb U €€ COCTaBHbIC YaCTH

41 Cuna toka. JlabopaTopHas padora 05 bubnmoreka [JOK
"N3mepeHue 1 peryiupoBaHHUe CUJIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DIIeKTpuYecKoe HanpsikeHue. BonbT™merp.

42 Jlaboparopuas pabora "N3mepenue u 0.5 bubmmorexa [JOK

| https://m.edsoo.ru/ff0a%e14

PETYJIMPOBAHKE HAIPSHKCHHUSI

43 CornpoTuBieHe IPOBOAHUKA. Y A€IIBHOE bubmmoreka [JOK
CONPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTh

44 AIEKTPUUYECKOTO COMPOTUBIICHUS 1 bubmmoreka [JOK
MPOBOJHUKA OT €T0 JIMHBI, TUIOIA I https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CeYEHUs1 U MaTepuana"

45 3aBUCHMOCTD CHJIbI TOKA OT HANPSKCHHS. bubnuoteka [JOK
3akon OMa 1t yJacTKa [enu https://m.edsoo.ru/ff0aad44a
Jlaboparopnas pabota "Hccrnenoanue

46 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepes3 1 bubnmnorexa [JOK
pE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnegoBarenbHOE U MapaieTbHOES
COETMHEHUS TIPOBOTHUKOB
JlabopaTtopHas pabota "[IpoBepka mpaBuiia

48 CJIO’KEHUS HANPSLDKEHUU TTPU 1 bubnuotexa [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas pabota "l[IpoBepka mpaBuiia Bu6morexa [OK

49 JUTSI CHUTBI TOKA TIPH MapajuieIbHOM 1

COEIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/ff0aadle
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50 Pemenue 3anay Ha npuMeHeHMe 3akoHa OMa Bubmuotexa [JOK
IUI pa3jInuHOrO COEIUHEHUS POBOAHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bu6mmoreka [IOK
3akon Jxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabGopaTopHas pabora "OnpeneneHue 1 bubnunorexa LIOK
paboTHl M MOIIIHOCTH JICKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DJNeKTpUYECcKUe ey U MOTPeOuTeNnn
53 ANEKTpUYECKOii dHEpruu B ObITy. KopoTkoe bubmorexa OK
P p Y- 2P https://m.eds00.ru/ff0ab660
3aMbIKaHUE
54 ITocTossHHBIC MAarHUTHI, UX B3aNMOJCHCTBHC
VYpok-uccnenopanue "M3yuenue nonei bubnuoreka [JOK
55 " 1
MOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
56 MaruauTHOE nojie. MarHuTHOE 110JIe 3eMJTH U bubnuoreka [IOK
€ro 3HaYCHHE JIJIS )KU3HHA Ha 3eMIIe https://m.edsoo.ru/ff0acOba
[ToaroroBka K KOHTPOJILHOM pabOTE MO TEMe
57 "DrekTpuuecKue 3apsabl. 3apsHKCHHbBIE Tea bubnnorexa [JOK
" uX B3auMmoacucTBus. I10cTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIECKUN TOK"
[ToaroroBka Kk KOHTPOIBHOM paboTe MO TeMe
"DnexTpudeckue 3apsasl. 3apsHKCHHBIE Tela
. . bubmuoreka [TOK
58 U UX B3auMoJiecTBUs. [locTOSTHHBIN
. . https://m.edsoo.ru/ff0abea8
anekTpuyeckuil Tok" / Beepoccuiickas
IpoBepoyHas pabora
KonTponbHas pabota mo Teme
"DnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tela
. . bubmuoreka [IOK
59 1 UX B3auMoJiecTBUs. [locTOSTHHBIH
. . https://m.edsoo.ru/ff0acdc6
anekTpuyeckuit Tok" / Beepoccuiickas
IpoBepoyHas pabora
OmneIT OpcTena. MarauTHoe nosue
60 3JIEKTPUYECKOTr0 TOka MarHuTHoOE 1oJje bubmorexa HOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
61 [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE. 0.5 bubmmoreka [JOK
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Jlaboparopnas pabota "M3ydeHue aeiicTBus
MarHMTHOTI'O IOJIs1 Ha MPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a

OneKTpoABUraresb MOCTOSIHHOIO TOKA.
Hcnonb3oBaHue 51eKTpoABUTaTeNIe B

62 TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE. 1 bubmmorera LHOK
https://m.edsoo.ru/ff0ac86¢c
JlaGopatopnas pabora "KoHcTpyupoBanue u
U3y4eHue paboThl AJIEKTpoABHTATENS"
63 OnbiTel Papajes. 3aKOH JIEKTPOMarHuTHOM 1
naaykuuu. [Ipasuno Jlenna
OnexTporeneparop. CriocoOsl MoyueHus
64 EKTPUUECKOW SHEPTUH. DIIEKTPOCTAHLIUU 1
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
65 [TonroToBka K KOHTPOJIBHOU pabOTE MO TeMe 1
"DJIeKTpUYECKUE U MATHUTHBIE SIBJIICHUS"
KonTponbhas padota no teme bubnuorexa [IOK
66 1
"DJIeKTpUUECKUE U MATHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
bubnmorexa LIOK
o7 Hrorosoe nosroperine L https://m.edsoo.ru/ff0accse
68 ATTecTanonHas paborta 1
(BITP/KonTponbHas paboTa)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5
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9 KVIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
1 Mexanunueckoe JBrxXeHue. MarepuanbHas 1
TOYKa
9 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXaHWYECKOT'O JIBMKCHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPSAMOJIMHEHHOE JBUKESHUE 1 bubmorexa HOK
p P s https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsis U MTHOBEHHAsI CKOPOCTh
5 [IpsiMonnHeTHOE paBHOYCKOPEHHOE 1 bubnunoreka [JOK
JIBUKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO JBIKEHUs. ['paduk 1
CKOpOCTH
JIaGopartopHas pabota "Onpenenenue
7 CKO peHI/IfI) Ten'f npu aBHOpCKO E€HHOM 1 1 bubmorexa HOK
YCIrop PP . YCIoP " https://m.edsoo.ru/ff0adb18
JIBUKEHUHU 0 HAKJIOHHOW IJIOCKOCTH
8 CsoOoaHoe nagenue tei1. OnsITel I anunes 1
PaBHOMeEpHOE JBMIKEHHE T10 OK HOCTH.
9 TIepmo II; yacToTa oopa eHHHpJ};)IfI(HeﬁHaH u 1 bubmmorexa [TOK
pHozA patt ’ https://m.edsoo.ru/ff0ae176
YTJI0Basi CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
bu6mmoreka [JOK
11 ITepsrnit 3akod HeroToHa. BexTop cHithI 1
p p https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. 1 bubnuorexa [IOK
PaBHopelicTByIOIIAsA cHta https://m.edsoo.ru/ff0ae72a
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bubmuoreka [JOK

13 Tpertwnii 3akon HeroTona. Cynepno3unus Cui https://m.edsoo.ru/ff0ae982

14 Pemienue 3a1au Ha mpuMEHEHHE 3aKOHOB bubnmoreka [JOK
Herotona https://m.edsoo.ru/ff0aeb6c

bubmumoreka [IOK

15 Cuna yupyrocti. 3akon I'yka https://m.edsogru/fanecaz

16 Pemenue 3anau no teme «Cuna ynpyroctu»

17 JlaGopaTtopHas pabora «OnpeneneHue bubnunoreka HOK
JKECTKOCTH MPY>KUHBI» https://m.edsoo.ru/ff0aee28

bubnnorexa [HOK

18 Chuta Tpenus https://m.edsogru/fanf738

bubnnoreka [JOK

19 Pemenue 3amau no teme «Cuma TpeHUs» httos://m.e dsogru /F0afa26

20 JlaboparopHas pabota "Onpenenenue bubnuorexa [JOK
Kod(uImeHTa TpeHU CKOJIbKCHHS" https://m.edsoo.ru/ff0af8be

21 Pemenue 3amgau no reme "3akonsl HeroToHa. bubnuorexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e

29 Cuia TSKeCTH Y 3aKOH BCEMUPHOTO bubnmnorexa [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO TaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBuxkeHne Tex BOKPYT

23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"

24 Pemenne 3agau mo teme "Cuia TsSOKECTH U bu6mmoreka [IOK
3aKOH BCEMUPHOT'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8

o5 [TepBast kocMHUYeCcKasi CKOPOCTb. bubnuoreka [IOK
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MarepuabHOM TOUYKH.

26 AOGcomroTHO TBEpIOE Teno. PaBHOBecHe bubnuorexa [IOK
TBEPIOTO TeJIa C 3aKPETUIEHHOW OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn

27 PaBHOBecne marepuabHON TOUKH.
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AbcomoTHO TBEpAOE TeNo. PaBHOBeCHE
TBEPAOTO TeJla C 3aKPEIIEHHON OChIO
BpaieHusi. MoMeHT cuiibl. LleHTp TsbkecTu

Pemenue 3aga4q mo reme "MOMEHT CHUJIBL.

bu6mmoreka [IOK

28
Hentp tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM pabOTeE MO TEME
29 "MexaHu4yecKoe IBUKEHUE bubmmorexa [TOK
. 8 | ’ https://m.edsoo.ru/ffob0408
B3aunmoneiicreue Ten
KonrponbHas pabora no reme
30 "MexaHU4YecKoe IBUKEHUE bubamorexa LOK
N 8 " ’ https://m.edsoo.ru/ffOb06ec
B3aumopeiictue Tein
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COXpaHEHUsI UMITyJIbca. YTIPYroe u bubamorexa LOK
P et > TIbYT https://m.edsoo.ru/ffob07fa
HEYIpPYyroe B3aMMO/ICHCTBHUE
32 Pemenue 3amgau o teme "3akoH coXpaHEHUS bubnnoreka [JOK
umiynsca' https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepenuus "PeakTuBHOE ABMKEHHE
B IIPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
34 M 0
CRAMIACCRA paboTa H MOIIHOCTD https://m.edsoo.ru/ff0b0a84
35 Paborta cuiibl TSKECTH, CHITBI YIIPYTOCTH U bubnnorexka [JOK
CUJIBI TPEHUSA https://m.edsoo.ru/ffob0db8
JlaGopaTtopHas pabota «OrnpeneneHue
36 paboThI CUJIBI TPEHUS TPU PABHOMEPHOM
JIBUKEHHUH TeJa 110 TOPU30HTATbHON
MIOBEPXHOCTH»
37 CBs13b sHepruu u padoTsl. [loTeHnmanbHas
SHeprus
38 Kunernueckas sneprus. Teopema o bubnnorexka [JOK
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUsI YHEPTUH B MEXaHUKE
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40 JlaGopatopHas pabota «/3yueHue 3akoHa bubmuoreka [IOK
COXpaHEHUsI IHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KoiebarenbHOE IBUKEHHUE B €TO bubmuorexa [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. BelHyx1eHHbIE bubnmoreka [JOK
koJsieOanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
43 MaremaTryecKuid U MPYKUHHBIA MASSTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh TIEPHOJIA
44 KOJICOAHMH OT KECTKOCTHU MPY>KUHBI X MaCChI bubmorera [JOK
26 https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaleHue SHEPTrUU MPU MEXAHUUECKHUX
KOJICOaHMIX
JlaGopaTopHnas pabora «Onpenenenne
46 qaCTopTH Hpne I/foz[a KOJIG63.§I/II71 3| HUHHOTO bubnmorexa LOK
P Py https://m.edsoo.ru/ffOblaec
MasITHHKa»
Jlaboparopnas pabora «IIpoBepka
47 HesaBI:/Ichq)ocmpne Hnojia IE)OJ'Ieé)aHI/Iﬁ rpys3a bubmorexa HOK
pHoa py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChl TPy3a»
Mexanuyeckue BoiHbl. CBOMCTBA
48 MeXaHW4YeCKUX BOJIH. [IpomonbpHbIC 1 bubmorexa HOK
P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIC BOJTHBI
49 Ypok-koHpepennus "MexaHUYecKrue BOTHBI
B TBEpAOM Tene. CelicMruueckue BOIHbBI"
50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHUYECKHI pe30HaHC
VYpoxk-koHpepennus "YapTpa3ByK u bubnmnorexa [JOK
53 "
WH(]pa3ByK B IPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0b23ca
o4 [ToarotoBka Kk KOHTPOJILHOU pabOTE MO TeEMe bubnmoreka [JOK
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"3akoHbI coxpaHeHHusl. MexaHnueckue
Kosie0aHusl U BOJHBI"

https://m.edsoo.ru/ff0b25f0

KoHTposbHast pabota 1o Teme "3akoHbI

95 coxpaHeHus. MexaHn4eckue KoJieOaHus u
BOJIHBI"
DJIEKTPOMAarHUTHOE I0JI€. bubmmoreka [JOK
56
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepenmus "llkana
58 ANEKTPOMArHUTHBIX BOJIH. Mcnosib30Banme bubnnoreka [JOK
ANEKTPOMATHUTHBIX BOJIH JIJIs1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
VYpoxk-uccnenopanue "M3yuenue cBONCTB
bubmuorexa [JOK
59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
| https://m.edsoo.ru/ff0b2c6c
MoOMIBHOTO TenedoHa
50 Pemenue 3a1au Ha onpeeneHne 4acToThl U
JUTMHBI 3JIEKTPOMArHUTHOMN BOJTHBI
61 DeKTpoMarHuTHasl IpUpoa CBETa. bubnuotexa [JOK
CxopocTtb cBeTa. BoHOBBIE CBOWICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsaMonunennoe
62 actpocTpaHneHue cpera. 3armeHus CoHIa U bubmmorexa [JOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Jlynsl
3aKoH oTpaxeHus cBeTa. 3epkana. Pemenue
63 3a/1a4 Ha IPUMEHEHHUE 3aKOHA OTPAKCHHUS bubmmorexa [OK
P P https://m.edsoo.ru/ff0b38c4
cBeTa
[Tpenomiienue cBeTa. 3aKOH MPEIOMIICHUS bubnnorexka [HOK
64
CBETa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 HCHOJ‘ILSOBZEI)/IG nonHorpo BHYTPEHHETO bubmmorexa [JOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX
66 Jlaboparopnas pabota "Hccrnenoanue
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3aBUCUMOCTH YIJIa IPEJOMIIEHHUSI CBETOBOIO
Jdy4a OT yIJla IaJeHHs Ha TpaHule "BO3ayX-

nn

CTCKIJIO

Ypok-koHpepennus "Vcnons3oBanue

67 MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIunzel. OniTuyeckas cuiia JIMH3
HHHHSHL https://m.edsoo.ru/ffOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n300pakeHuii B TMH3A
p p ursax https://m.edsoo.ru/ffOb444a
JlaboparopHas padota "Onpenenenue
70 ok IC)HOFE aCIC)TOSIHI/IH u OI:ITHHGCKOﬁ CHUTBI bubmmorexa LIOK
YEHOrop ! https://m.eds00.ru/ff0b4206
coOMparoIIe TUH3bI
71 Ypok-koHpepenmus "OntTudyeckue TMH30BbIE bubnunoreka [JOK
npudops!” https://m.edsoo.ru/ffOcOa7e
72 ['ma3 kak onTuveckas cucrema. 3peHue bubmmorexa [JOK
https://m.edsoo.ru/ff0b4684
73 Ypok-konpepenus "Jledextsl 3penus. Kak
COXPaHMTH 3peHue"
Paznoxenue 6enoro ceera B criekTp. ONbITHI
bu6mmoreka [IOK
74 Hprorona. CnoxxeHue CrieKTpalbHbBIX IIBETOB.
https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
JlabopaTtopHas pabota "OMbITHI 11O
75 pa3NIoKEHUIO OEI0T0 CBETa B CIIEKTP U bubnmuorexa [JOK
BOCIIPUSITHUIO IIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaAOII0/IEHUU Yepe3 IIBETOBbIE PUIBTPHI"
VYpoxk-npaktukym "BosiHOBBIE CBOMCTBA
76 CBeTa: JAHCIIepcusi, HHTepPEepeHIINS U
nudpakmus"”
77 OmneiTel Pesepdopaa v rmuianerapHas Mojieb bubnmnorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens aroma bopa
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79 Hcnyckanue U MOTJIoLEHUE CBETa aTOMOM. bubmuoreka [IOK
KBanTsl. JInHelyaTbie cieKTpsI https://m.edsoo.ru/ff0c144c
Ypok-nipaktukym "HabnroneHue ciekTpoB bubnnoreka [HOK

80 |
UCITYCKaHUs https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTE U €€ BUJIBI bubmmorexa [TOK

A A https://m.edsoo0.ru/ff0c1672
Ctpoenue atomMHoro sapa. Hykionnas bubnnoreka [JOK

82
MOJIEITh https://m.edsoo.ru/ff0c18ac

bubmuorexa [JOK

83 P N

aJIM0aKTHUBHBIE MpeBpaileHus. M3oTomns httos://m.edsoo.ru/ffoclald
Pewenune 3anau no reme: "PannoakTuBHbIC bubnuorexa [JOK

84
npeBpaiieHus" https://m.edsoo.ru/ff0clb4a

85 [Tepuon monypacmana

86 Ypok-koHdepenmus "PaguoakTuBHbIC bubnnoreka [JOK
U3JIy4E€HUS B IPUPOJE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnnorexa [HOK
3aps0BOTO U MaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
DHeprusi CBSI3u aTOMHBIX sifiep. CBs3b MacChl bu6nmoreka [JOK

88
Y DHEPIUH https://m.edsoo.ru/ff0cld7a

89 Pemenne 3amgau no reme "Anepueie peakuun”

90 Peakuuu cunTte3a u nenenus saep. bubnuoteka [JOK
Ucrounuku sueprun CosHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koHpepeHuus "SnepHas sHepreTUkKa.

91 JlelicTBUA paliOaKTUBHBIX W3JIYYEHU Ha
JKUBBIEC OpPraHU3MBbI"

[ToarotoBka Kk KOHTPOJILHOU paboOTE MO TeEMe

92 "DIeKTpOMarHuTHOE MOJIE. bubnuorexa [IOK
DJeKTpOMarHuTHbIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBaCHUS"

93 KonTpomnpHas pabota mo Teme

"DJIeKTPOMarHuTHOE TOJIE.
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DJeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE
siBieHus"”

[ToBTOpenue, 0600meHne. JlaboparopHbie

bu6mmoreka [IOK

94 1 1
pabotsl o kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0600IeHNE. Permenue

95 ACYETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME 1 bubmorexa LHOK
ﬁ) " 8 https://m.edso0.ru/ff0c2572

TennoBsie Mporecchl
[ToBTopenue, 0600menue. Permenne

96 ACYETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME 1 bubmorexa LHOK
P o 8 https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBbIX aBurarencii”

[ToBTopenue, 0600menue. Permenne
bubmuorexa [JOK
97 pacCUETHBIX U KQUECTBEHHBIX 3a/a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTtaHoBOK"

08 [ToBTOpenue, 0600meHne. JlaboparopHbIe 1 1 bubmuorexa [JOK
pabotsl o Kypey "CBeroBbie siBIeHUs" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHNe. PaboTa ¢

99 TEKCTaMHU 10 TeMe "3aKOHEI COXpaHEeHHUS B 1 bubmmorexa [TOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE
[ToBTOpenue, 06061meHue. Padota ¢
" bu6mmoreka [IOK
100 TekcTaMu 110 TeMe "KoeOaHus 1 BOIHEL 1
N https://m.edsoo.ru/ff0c2e82
CBEeTOBEIE ABJICHUS
[ToBTOpenue, 0606menue. Padota ¢
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MPOBEPSIEMbBIE IPEJIMETHBIE PE3YJbTATHI OCBOEHUA OCHOBHOM
OBPA3OBATEJBHON MPOI'PAMMbBI OCHOBHOTI'O OBIIEIO

OBPA30BAHUA

7 KIIACC

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

13

pasiinuaTth SABJICHHA IIO OIIMCAHHIO HMX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBICHUE

pacro3HaBaTh MPOSBICHNUE M3YyYCHHBIX (DU3NYECKUX SIBICHUHA B OKPYKaIOLIEM
MHUpE, B TOM 4uclie (pU3nyYecKue SBJICHUS B MPHUPOJE, IPU 3TOM IEPEBOIUTH
MIPaKTUYECKYI0 3aJady B Yy4eOHYI0, BBIICNATH CYIIECTBEHHbIE CBOMCTBA

(mpu3Haku) PU3NYECKHUX SABICHUN

1.4

ONMCHIBATh HM3yYEHHBIE CBOICTBA Tel U (U3MUECKHUE SIBJICHUS, HCIIONb3YS
¢u3nyeckue BEIMYUHBI, NPU OMUCAHUU NPABUIBHO TPAKTOBATh (DU3NUYECKUN
CMBICJ MCIIOJIb3YEMbIX BEJIUYMH, UX OOO3HAYCHUS U €JUHMIIBI (U3NYECKUX
BEJIMYMH, HaXOAUTh (POPMYIIbI, CBSI3BIBAIOLINE JAHHYIO (DU3MUYECKYIO BETHUUHY
C JpYrMMH BEJIMYMHAMHU, CTPOUTHh TpadUKU HU3YYEHHBIX 3aBUCHMOCTEU

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

XapaKTepU30BaTh CBOICTBA Tel, (PU3MUECKUE SBIICHUS U MPOIIECCHI, HCTIOIb3YS
M3y4YeHHBIE 3aKOHBI, TIPH ITOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA H

3aIIUCBIBAThb €0 MATCMATHYCCKOC BhIPAKCHUC

1.6

OOBSICHATH (PM3HUECKHUE SBJICHHUS, POLIECCHI U CBOMCTBA TeJl, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallMil NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbIABIITH
MIPUYMHHO-CJIE/ICTBEHHbIE CBS3M, CTPOUTH OOBACHEHHE U3 | — 2 JIOTHYECKHUX
maroB ¢ omnopod Ha 1 — 2 W3Yy4EHHBIX CBOMCTBA (PU3WUYECKUX SBJICHUM,

(bHSI/IquKI/IX 3aKOHa UK 3aKOHOMCPHOCTHU

1.7

pemaTh pacy€THble 33a4 B 1 — 2 eHCTBHS, MCIIONB3Ys 3aKOHBI M (hOPMYIIHI,
CBSI3bIBAIOIIME (PM3UYECKUE BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS 3aJauu
3alUCBhIBaTh KPAaTKOE YCJIOBHE, TMOACTABIATh (U3NYECKHE BEIWYHHBI B
bopMynbl M HPOBOOUTH pacuy€Tbl, HAXOAUTh CIPABOYHBIE JAHHBIE,
HEOOXOAMMBIE Ul pEIleHUs 3ajady, OLEHUBATh PEATMCTHYHOCTh MOJYYSHHOM

(hU3UIECKON BETMYUHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPH MOMOLTH (PU3MUIECKUX




METOZOB, B ONIMCAHUH UCCIIENO0BAHNS BBIICIATH IPOBEPSAEMOE MIPEATIONOKEHUE
(rumotesy), pa3iauyaTh M HHTEPIPETUPOBATH IOJYYEHHBI peE3yabTar,

HaXxoauThb OIIIMOKH B XO0J¢€ OIlbITa, A€JaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

1.12

1.13

MIPOBOAUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SBJICHUN WIH (DU3HUECKUX
CBOWCTB Ten: (OPMYyIHUPOBATH MPOBEPSEMbIC MPEAMOIOKEHHUSI, COOHpaATh
YCTaHOBKY U3 TMPEAJIOKEHHOTO OOOpYIOBaHUS, 3aMUCHIBATh XOJ ONbITA U

(hopMyIIMpPOBATh BHIBOJIBI

BBITIONTHSATH TPSMBIE H3MEPEHUs C MCIOIh30BAHUEM aHAJOTOBBIX M MU(PPOBBIX
puOOPOB, 3aMKCHIBATh MOKa3aHUS TPUOOPOB C YUETOM 3a/1aHHOI aOCOTIOTHOU

IIOIPELIHOCTH U3MEPEHUN

IIPOBOJIUTH HCCIIEIOBAaHHE 3aBUCUMOCTH OJHOW (M3UYECKOM BEIUYHHBI OT
JPYroM C UCIOJBb30BAaHUEM IIPSIMBIX U3MEPEHUH, y4aCTBOBATh B IUIAHUPOBAHUH
y4eOHOro HcCcieoBaHMs, cOOMpaTh YCTAaHOBKY M BBINOJHATH H3MEpPEHMUS,
clieysl TPEUIOKEHHOMY TIUIaHy, (UKCHUPOBATh pE3yJIbTaThl TOJTYYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUJAE MPEUIOKEHHBIX TaOIul MU

Fpaq)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM UCCICAOBAHUA

IIpOBOAUTD KOCBCHHBIC N3MCPCHUSA (1)I/I3I/I‘-I€CKI/IX BCJIMYHUH, (G (514
NPE/UIOKEHHOW MHCTPYKLMM: TIPU  BBINOJIHEHUH HW3MEPEeHUil coOuparh
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYHUCIIATE 3HAUCHUC MCKOMOM BEITWYHNHEI
coOnroAaTh MpaBuiIa TEXHUKU O€30MacHOCTH IMpH pabore ¢ 1abopaTOPHBIM

o0opynoBaHHuEM

1.14

yKa3bplBaTh MPUHIUNBI JEHCTBHS TNPHUOOPOB M TEXHMYECKHX YCTPOICTB,
XapaKTepu30BaTh MPUHLHUIIBI IEUCTBUS W3YYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C MOMOIIBIO HMX OIMCAHMs, WCIONb3ysd 3HAaHUS O CBOWMCTBAx
¢uznueckux  SABJIEHMH W HeoOXoaumble  (U3MUECKHE  3aKOHBI U

3aKOHOMCPHOCTH

1.15

MPUBOANUTH MPUMEPHI (HAXOIUTh MH(OPMAIMIO O NMpPUMepax) MPaKTHIECKOTo
UCIOJIb30BaHUsA  (PU3MYECKMX 3HAHMM B TIOBCEJHEBHOM JKHM3HM  JUIS
oOecrieyeHrs: 0€30MacCHOCTU MPH OOPALIEHUH ¢ MPUOOPAMU U TEXHUYECKHUMU
yCTpOICTBaMH, COXpaHEHHs 370POBbsl U COOIIOACHHUS] HOPM SKOJIOTMYECKOTO

MOBEJICHUS B OKpYKaroleil cpee

1.16

OCYIIECTBISATH OTOOp MCTOYHMKOB HHGopManuu B cetu VHTepHer B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIUXCS
3HaHUH U MyTEéM CPABHEHUS Pa3IMYHBIX UCTOUYHUKOB BBIICNATh HH(OPMALIHIO,

KOTOpas SBISETCS NPOTUBOPEYMBOMN HIIM MOXKET ObITh HEJOCTOBEPHOM

1.17

WCIOJIb30BaTh TMIPH BBIOJIHEHWW YUYEOHBIX 3aJaHUil HAYYHOIOIYISIPHYIO
TUTEepaTypy (pU3MUECKOro cojliep’KaHus, CIPAaBOUYHbIE MaTepHallbl, PECYpChl

CCTU I/IHTepHeT, BJIaaACThb HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTA,




npeoOpa3oBaHus HH(OPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

1.19

CO371aBaTh COOCTBEHHBIE KpAaTKWE NHCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OoCHOBE 2 — 3 HCTOYHHMKOB HH(OpManuu (U3NYECKOTO COJCPKAHHSA, B TOM
qucie MyOJMYHO JIeNaTh KpaTKHe COOOINEHHS O pe3ysibTaTaX MpPOEKTOB WIIH
y4eOHBIX HCCIEOBaHUNA, TPU 3TOM TPAMOTHO HCIOJIb30BATH H3yUCHHBIH
NOHSATHHHBIA  ammapaT Kypca (H3HKH, COINpPOBOXIATh  BBICTYIUJICHUE

Mpe3eHTalnen

IIpU  BBINOJIHEHUHM Y4E€OHBIX NPOEKTOB U HCCIEIOBAaHUI paclpeneisaTh
00s13aHHOCTH B T'PYIIIIE B COOTBETCTBUH C MIOCTABJICHHBIMH 33/1a4aMH, CJICIUTh
3a BEIIIOJIHCHUEM IJIaHA JCHCTBHIA, aJIcKBATHO OLICHUBATh COOCTBCHHBLIN BKIIAJ
B JESTENbHOCTh TI'PYIIIbI, BHICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE,

YUHTBIBAasE MHEHUE OKPYKAIOIIUX

8 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJII)HOI7I nporpaMmmMbl OCHOBHOI'O 001ero 06p330BaHHﬂ

11

1.2

HCITIOJIB30BaTh MMOHATHA

pasiiiaTth ABJICHUSA 11O OIMMCAHUIO HUX XaApPaKTCPHBIX CBOICTB U Ha OCHOBE

OIIBITOB, IECMOHCTPUPYIOIINUX JaHHOC (I)I/I?»I/I‘ICCKOG SIBJICHUC

13

14

pacrio3HaBaTh MPOSBICHNUE M3YyYEHHBIX (PU3NYECKUX SIBICHUH B OKpPYKaIOLIeM
MHUpE, B TOM uuncie (u3nuecKue SBJICHHS B MPHUPOJE, MPU 3TOM IE€PEBOJIUTH
MPAKTUYECKYI0 3a7ayy B Yy4eOHYI0, BBIJCNSATh CYIIECTBEHHbIE CBOICTBa

(npu3HaKK) PU3NUECKUX SBICHUM

ONMCHIBATh HM3y4YEHHbIE CBOMCTBa Tel U (PU3MUECKHUE SIBJICHUS, HCIIONb3YS
¢u3nyeckue BEIMYUHBI, NPU OMUCAHUU NPABUIBHO TPAKTOBATh (PU3NUECKUN
CMBICI HCIIOJIb3yEMbIX BEIMYMH, OOO3HAu€HUS M EOUHUIBI (U3NYECKUX
BEJIMYHMH, HAXOAUTh (YOPMYIIbI, CBSI3BIBAIOLINE TAHHYIO (DU3MUYECKYIO BETHUUHY
C JpYrMMH BEIMYMHAMHU, CTPOUTH TpadUKU HU3YYEHHBIX 3aBUCHMOCTEN

(bHSI/I‘ICCKI/IX BCJINYHMH

1.5

XapaKTepU30BaTh CBOICTBA Tel, (PU3HUECKUE SIBICHUS U MPOIECCHI, UCTONB3YS
W3Y4YCHHBIE 3aKOHBI, MIPU 3TOM JaBaTh CJIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U

3alMUCBIBAThL €0 MATCMATHUYCCKOC BhIPAKCHUC

1.6

OOBSICHATD (PU3NYECKHE IIPOLIECCH] U CBOMCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE
CUTyallMl IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh INPUYUHHO-
CIIEZICTBEHHBIE CBSA3M, CTPOUTh OOBSICHEHHWE W3 1 — 2 JOrMYeCKuX ILIAroB ¢

noMoIbio 1 — 2 M3yd4eHHBIX CBOMCTBAa (M3NYECKUX SBICHHH, (PU3NUECKUX




3aKOHAa UJIKM 3aKOHOMEPHOCTHU

1.7

1.8

pemarh pacyéTHbIC 3a/1aud B 2 — 3 NEUCTBUS, UCIIOIB3Ys 3aKOHBI M (POPMYIIHI,
CBsI3bIBAlONME (DM3MUECKHUE BEIMYMHBI: Ha OCHOBE aHaHM3a YCIOBHUS 3aJa4d
3aMMCchIBaTh KPaTKOE YCJIOBHE, BBISBISITH HEOCTATOK JAHHBIX JJISl PELICHUS
3a/la4m, BBIOMpATh 3aKOHBI W (OpPMYNbI, HEOOXOMUMBIC s €€ peleHus,
MPOBOAUTH pPacy€Tbl M CPaBHUBATh IIOJYyYEHHOE 3HaueHue (U3nuecKoi

BCJINYHHBI C U3BCCTHBIMU JaHHBIMU

pacro3HaBaTh Ipo0JIeMbl, KOTOPbIE MOXKHO PEIIUTh IPU MOMOIIH (PU3UIECKUX
METOJIOB, HCIIOJB3Yysl ONHMCAHHE MCCIEAOBaHUS, BBIICIATH HPOBEPSIEMOE
NPENOJI0KEHNE,  OICHHWBAaTh  MPABWIBHOCTh  TMOPSIKAa  IPOBEICHHS

HCCICA0BaHUsA, 1€J1aTh BEIBOAbBI

1.9

MIPOBOJMTH OMBITHI 1O HAOTIOMCHUIO (DU3MUSCKUX SIBICHUNA WM (PU3UISCKHX
CBOMCTB Ten: (OpMyIUPOBATh IMPOBEPSEMBIC MPEANONIOKEHHs, COOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO OOOPYJOBAaHHS, OIHCHIBATH XOJN OIBITA U

(hopMyIHpOBaTh BHIBOJIBI

1.10

BBINOJIHATE MPSIMbIE U3MEPEHMsI C UCIIOJIb30BAaHUEM AHAIOTIOBBIX MPHOOPOB U
JaTYNKOB (DM3MYECKHX BEIUYMH, CPABHHUBATH PE3YJIbTAThl H3MEPEHUH C

y4€TOM 33/1aHHON aOCOIFOTHON MOTPEIIHOCTH

1.11

MIPOBOJIUTH HCCIIEIOBAaHHE 3aBUCHUMOCTH OJHOW (M3UYECKOM BEIUYHHBI OT
JIPYroM C MCIOJIB30BAHUEM NPSMBIX U3MEPEHUMN: IUIAHUPOBATh UCCIIEIOBAHMUE,
coOMpaTh YCTAaHOBKY W BBINOJHATh HM3MEpPEHMs, CIEAYysS NPEeATIOKEHHOMY
IJ1aHy, (PUKCUPOBATh Pe3yNIbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJIE TaOIUIl U

l"pa(bI/IKOB, ACJIaTh BbIBOJBI IO PE3YyJIbTaTaM HCCICAOBAHUA

1.12

MIPOBOJIUTh KOCBEHHblE H3MEpeHUs (U3NYECKUX BEJIMYUH: IUIAHUPOBATh
H3MepeHus, cobuparb AKCIIEPUMEHTATIbHYIO YCTaQHOBKY, cienys

npe;moxceHHoﬁ HHCTPYKIUU, U BEIYUCIIATh 3HAUYCHUC BCJIIMYHUHBI

1.13

1.14

coONIOAaTh TMpaBWiIa TEXHUKU OE30MacCHOCTH MpH paboTe ¢ 1ab0paTOPHBIM
obopymoBaHuEM

XapaKTepU30BaTh MPUHIHUIIBI TEHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMNOPOM HA MX OINHUCAHUA, HUCIOIb3yd 3HAHUS O CBOMCTBax

(bl/ISI/IquKI/IX SIBJICHUH U HeO6XO,Z[I/IMBIC (I)I/I3I/I‘{CCKI/IC 3aKOHOMCPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUUYCCKUC YCTpOﬁCTBa H U3MCPHUTCIIBHBIC HpI/I60pLI
IIo ¢cXeMaM M CXEMATUYHBIM PHCYHKaM, COCTABJIATH CXEMBI JJICKTPUUYCCKHUX
Lerneil ¢ IoclIegoBaTelIbHBIM U napajijiCJIbHbIM COCAUHCHHUCM 3JBJICMCHTOB,

paznuyas ycioBHbIe 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUYECKUX Leneit

1.16

MPUBOIUTE TPHUMEPHI (HAXOAUTh MH(OpPMAIIMIO O TIpUMEpax) MPaKTUIECKOTrO
HNCITOJIBb30BaHUA (1)PI3H‘-ICCKI/IX 3HAHUU B HOBCCHHGBHOﬁ JKHN3HU JJIA

obecrieueHrss 6E30MaCHOCTH MPHU OOpaIIeHUH ¢ MpUOOpaMH U TEXHHUYCCKUMHU




yCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIOEHUS HOPM 3IKOJIOTHUYECKOTO

MOBEICHUS B OKPYKAIOLIEH cpee

1.17

OCYIIECTBIISITh TOWCK HWHPOpPMAIUK (UINIECKOTO COACPKAHHUS B CETH
HNHTepHer, Ha OCHOBE UMEKIIUXCA 3HAaHUW MW NYTEM CpPaBHEHHUS
JIOTIOTHUTEIBHBIX HMCTOYHUKOB BBIICTATH HH(POPMAIIMIO, KOTOpAas SBISETCS

MIPOTUBOPEYUBOI UITU MOXKET OBITH HEJJOCTOBEPHOM

1.18

1.19

1.20

9 KUIIACC

WCIIOJIb30BaTh MPHU BBHIMNOJHEHUH YYEOHBIX 3aJaHUi HAyYHO-TOMYJISIPHYIO
aUTEepaTypy (U3MUECKOTO COJCpIKAHUs, CIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
cetu  WurtepHer; BiageTh npuéMamMM  KOHCIEKTHPOBAHUS  TEKCTa,

npeoOpa3oBanus HH(HOPMAIIUY U3 OJHON 3HAKOBOW CUCTEMBI B APYTYIO

co3llaBaTh COOCTBCHHBIC ITUCHMCHHBIE W KpPaTKUE YCTHBIC COOOIICHHS,
0000mass wHGOpPMAIMIO W3  HECKOJIBKHX  HCTOYHUKOB  (DU3UYECKOTO
COJICpKaHUs, B TOM YHCIIC MyOJIMYHO NPEACTABIATh PE3yIbTAaThl MPOSCKTHOU
WM HMCCIICIOBATEIIbCKON ACSITETLHOCTH, TIPU ITOM TPAMOTHO HCIIOIH30BATh
W3YYCHHBIH  TOHATUHHBIM  ammapar Kypca  (U3HMKH,  CONPOBOXIATh

BBICTYIUICHHE IIPE3CHTALUEN

IOpU  BBINIOJHEHUH Yy4YeOHBIX TPOEKTOB M HCCIEAOBAHUH  (PU3UIECKUX
MPOLIECCOB  PACHpPENeNsAiTh OO0S3aHHOCTH B TpYINIEe B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 33Ja4aMH, CIEIUTh 32 BBIIOJIHEHUEM IUIAHA JEHCTBUM H
KOPpPEKTHpOBaTh €ro, aJeKBaTHO OLIGHWBaTh COOCTBEHHBIH BKJIaa B
JEATEIbHOCTh TPYIIBI, BBICTPAaUBATh KOMMYHUKATHMBHOE B3aMMOJICHCTBHUE,

NpOoABJIAA TOTOBHOCTD pa3pCllaTb KOH(I)J'II/IKTLI

Kon
NPoBEepPsAEMOro
pe3yJjbTara

1.1

1.2

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUus

HCII0JI30BaTh N3YUCHHBIC ITIOHATHUA

pasiinydaTts ABJICHUSA 110 OIMMCAHUIO KX XapaKTCPHBIX CBOIMCTB M Ha OCHOBE

OIIBITOB, IECMOHCTPUPYIOIIUX JaHHOC (I)I/IBI/I‘{CCKOC SIBJICHUC

1.3

pacrio3HaBaTh MPOSBICHNUE M3YYEHHBIX (PU3NYECKUX SIBICHUH B OKpPY)KaIOLIEM
MHpeE, B TOM uucie (u3nueckue SBJICHHS B MPHUPOJE, NMPU 3TOM IMEPEBOIUTH
MPAaKTUYECKYI0 3a7ayy B Yy4eOHYIO0, BBIICNSATH CYIIECTBEHHBIC CBOICTBa

(mpu3Haku) pU3NUECKUX SIBICHUN

14

ONKCHIBATh WM3yYeHHBIC CBOMCTBA Tel W (DU3UUECKHE SIBICHUS, HCIIONB3YS
(u3nyecKkre BETUYMHBI, MPU OMHCAHUU IMPABUWIBHO TPAKTOBATH (PU3MUECKHIA

CMBICJI HCIOJIb3YCMbBIX BCJIIMYUH, 0003HaYEHUSI U CANHUIIBI (I)I/I3I/I‘IGCKI/IX




BEJIMYUH, HaXOUTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3HUECKYIO BETUUYUHY
C JpYrUMH BEJIWYMHAMHU, CTPOUTH TIpauKu H3yYEHHBIX 3aBUCHUMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYHH

1.5

XapaKTepu30BaTh CBOICTBA Tell, (PU3HUECKUE SIBICHUS U MPOIECCHI, UCIOIb3YS
M3YYCHHBIE 3aKOHBI, MIPH 3TOM JIaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U

3aIIMCBIBATh €0 MaTEMAaTUYCCKOEC BhIPAXKCHHUEC

1.6

OOBACHATH (PU3UYECKHE MTPOLIECCH]  CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyalluld MPAaKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO-
CIIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 2 — 3 JIOTHYECKHX MIaroB C
MOMOIIBI0 2 — 3 M3YYEHHBIX CBOMCTBAa (DM3NYECKUX SBICHHH, (PU3NUESCKUX

3daKOHa UJIKM 3aKOHOMCPHOCTHU

1.7

pemaTth pacu€THble 3a7a4yM (ONMUpAIOIIMecs Ha CUCTEMY U3 2 — 3 ypaBHEHHI),
UCIOJNIBb3YSl 3aKOHBI U (OpPMYIIbI, CBA3BIBAIOIINE (U3UYECKUE BEIUYUHBI: HA
OCHOBE aHaJIM3a YCJIIOBHS 3aJladyd 3alHChIBaTh KPATKOE YCJIOBHE, BBISBISTH
HEJOCTAIONINEe WU H30BITOYHBIC JaHHBIE, BBHIOMpATh 3aKOHBI M (POPMYIIHI,
HEOOXOMUMBIC  JUIS  PCIICHUS, TPOBOJUTH pacd€Thl H  OICHUBATH

PCATUCTUYIHOCTD IMOJIYYCHHOI'O 3HAYCHU A (I)HSHHGCKOﬁ BCINMYHMHBI

1.8

1.9

pacCiio3HaBaTb Hp06J'IeMBI, KOTOPBIC MOKHO PCHINTL IMPU IMOMOIIN (bI/I3I/I‘ICCKI/IX
MCTOAO0B, HCIHOJB3Yyd OIMCAHUC HCCICAOBAHNA, BBIACIATL TIPOBEPIACMOC
MPEAIIOJIOKCHUEC, OLICHUBATDH IIPABUJIBHOCTD IOPAAKA ITPOBECACHUS UCCICAOBAHUA,

ACJIaTb BBIBOABI, MHTCPIIPETUPOBATE PE3YJIbTAThI Ha6J'IIO}IeHI/II71 U OIIBITOB

MIPOBOAUTH OMNBITHI 1O HAOMIOACHUIO (U3NYECKUX SBJICHUN WIH (DU3HMUECKUX
CBOWCTB TeJI: CaMOCTOSITETIbHO COOMPATh YCTaHOBKY M3 M30BITOYHOIO Habopa
000py/I0BaHUs, OMUCHIBaTh XOJI OINbITA U €ro pe3ysbTaThbl, (HOPMYIUPOBATH

BBIBOBI

1.10

1.11

MPOBOJUTH IpPH HEOOXOJUMOCTH CEPHIO MPSIMBIX H3MEPEHUi, ompenemss
cpenHee 3HayeHHe Hu3MepsieMOod  Benu4MHbl  ((OKYCHOE  pPacCTOsIHHE
cobupatomeid  JMH3bI), OOOCHOBBIBaTH  BBIOOp  crmocoba  HU3MEpEeHHs

(m3mepuTensHOTO IPHOOPA)

MPOBOJNTh  WCCIICIOBAHHE  3aBUCUMOCTEH  (PU3WYECKUX  BEJIMYMH  C
WCTONIb30BaHMEM  MPSMBIX ~ W3MEPEHHI:  IUIAHUPOBAaTh  HCCIEIOBaHUE,
CaMOCTOSITEIILHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIBTATHI TTOJydEeHHOM
3aBUCUMOCTH (DU3WYECKUX BEIWYMH B BHUAE TaOiumum TpaduKoB, IeiaTh

BBIBOJIBI ITO pC3yJibTaTaM UCCIICAOBAHUSA

1.12

MPOBOANTh KOCBEHHBIE HW3MEpPEHHUS (PH3UYECKHX BEIMYUH: IUIAHUPOBATH
U3MEpeHusi, COoOMpaTh HKCIEPUMEHTaJIbHYI0 YCTAaHOBKY U  BBIIOJHATH
W3MEPEHHs, Clenysl TMPEUIOKEHHON HWHCTPYKIUU, BBIYUCIATh 3HAUYECHUE

BEJIMYMHBI M AHAJTU3UPOBATH MOJIyYEHHBIE PE3YJIbTAaThl ¢ Y4ETOM 3aJaHHOMN




MOTPENTHOCTH U3MEPEHUI

1.13

1.14

coOro1aTh MpaBWJIa TEXHUKH O€30MacHOCTH NMpH padoTe ¢ J1abopaTOPHBIM
ob0opymoBaHueM

pa3nuyatb OCHOBHBIE NPU3HAKA M3YYCHHBIX  (PU3MUYECKHX  MOJAETCH:
MaTepHalibHasl TOYKa, aOCOIIFOTHO TBEPIOE TENO, TOYCUHBIH MCTOYHHK CBETA,
Jy4, TOHKas JIMH3a, [UIaHeTapHasi MOAEIbh aTOMa, HYKJIOHHAs MOJIEIb aTOMHOTO

spa

1.15

1.16

XapaKTCPU30BaTh MPUHIIUIIBI l[GfICTBI/I?I HU3YUYCHHBIX HpH60pOB N TCXHUYCCKUX
YCTpOfICTB C OHOpOﬁ Ha HX OIIMCAaHUsA, HCIIOJIb3Yyd 3HAHHUA O CBOMCTBaX

(bU3NIECKUX SIBICHUH U HEOOXOIUMBIe (PU3HUECKIe 3aKOHOMEPHOCTH

HCIIOJIB30BATh CXCEMbl M CXCEMATHUYHBIC PUCYHKHW H3YYCHHBIX TCEXHHYCCKHUX
YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB H TCXHOJOIM4YCCKUX ITPOHCCCOB IIpH
peIICHUN yT-I€6HO-HpaKTI/I‘~IeCKI/IX 3a1a4, ONTUYCCKHUE CXEMBbI IJId ITOCTPOCHUA

M300paXKeHU B IJIOCKOM 3epKajie ¥ cOOMparouieil TuH3e

1.17

MPUBOJUTH MpPUMEPHI (HAXOAUTh MH(OPMALMIO O TIpUMEpax) MPAKTHUECKOTO
WCTOJB30BaHUS  (U3MYECKUX 3HAHUW B  TIOBCEJAHEBHOW IKU3HU  JUIS
obecrnieueHrs 0€30MacHOCTU MpU OOpAIlEHUH € MPUOOpPaMH U TEXHUYECKHUMHU
YCTpOICTBaMH, COXpaHEHHs 370POBbsI U COOIIOACHHUSI HOPM 3KOJIOIMUECKOTO

MOBEJICHUS B OKpYKaroUIeil cpejie

1.18

1.19

OCYLIECTBIIATh MOUCK HH(pOpMauK (PU3MUECKOrO COJEepkKaHUS B CETU
WNHuTepHer, camocToATeNbHO (HOPMYNIHNPYs NOUCKOBBIN 3aIIPOC, HAXOIUTh MYTH
OIpeNleNIeHUs]  JIOCTOBEPHOCTH  MOJY4YEHHOM uH(pOpMalMM Ha OCHOBE

HUMCIOIITUXCA 3HAHUH U JOITOJIHUTECIIBbHBIX NCTOYHUKOB

WCIOJIb30BaTh IPU BBHINOJHEHUM YYEOHbIX 3aJaHUM Hay4YHO-TIOMYJISIPHYIO
JIUTEpaTypy (PU3HYECKOTO COJAEp)KaHUs, CIpPaBOYHBIE MaTepuajbl, PECypChI
cetu  MHTepHer; Bnamerb  NpUEMaMM  KOHCIEKTHPOBAaHUS  TEKCTA,

npeoOpa3oBanus HHGOOPMAIIUY U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHbBIE NHCbMEHHbIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uHbOpMAllUM U3 HECKOJNbKUX MCTOYHHKOB (PU3MUECKOTO CONEpKaHMs,
NyOJIMYHO MPEJCTaBIATh PE3yJbTaThl MPOEKTHONW WIIM HCCIIEN0BATEIbCKON
JEATENBHOCTH, NPU 3TOM TPaMOTHO HCIOJb30BaTh W3YYEHHBIN MOHSATHHHBIN
anmapaT Hu3ydaeMoro paszena (QU3MKM U CONPOBOXAATH BBICTYIUICHHE

Ipe3eHTaIel ¢ y4€TOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB

1.21

MpPU  BBHIMOJHEHWHM YYEOHBIX TIPOCKTOB W HCCIECNOBAaHUN  (DU3MUECKUX
MPOLIECCOB  paclpeiesiTh OOS3aHHOCTH B TpPYIINEe B COOTBETCTBUU C
MOCTaBJICHHBIMHU 33Jja4aMU, CJIEIUTh 3a BBINOJIHEHUEM IUIaHA JEUCTBUM U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OICHUBaTh COOCTBEHHBIM BKJIaa B

ACATCIIBHOCTD TI'PYIIIbI, BBICTpAUBATL KOMMYHUKATHUBHOC B321PIMOI[€I>1CTBH€,




MIPOSBIISAS TOTOBHOCTD pa3peniaTb KOH(PIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon
paszena Kox siementa IIpoBepsiemble 3JIeMEHTHI COIEPKAHUS
®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA
®dusnka — Hayka o mpupone. SBneHust npupoasl. Puzndeckue
1.1 SIBJICHUS: MeXaHWYeCKHue, TEIUIOBBIC, ANEKTPUYECKHUE,
MarHuTHbBIE, CBETOBbIE, 3BYKOBBIE
@dusnueckue BeaMuuHBL. M3MepeHHe (QU3NYECKUX BEIMYUH.
1.2 duznueckue puOOpHI. [Torpemnocts U3MEPECHUM.
MexayHapoiHasi cucTemMa eMHHULL
EcrecTBeHHOHay4HbI ~ MeTOJ]  IO3HaHMS:  HaOJIrO/EHUE,
1 13 [IOCTAHOBKA HAy4yHOTO BOIIPOCA, BBIIBWKEHHUE THUIIOTES,
9KCHEpPUMEHT [0  MpPOBEpKE  THIOTe3,  OObIACHEHHE
Ha0J110/1aeMOT0 SIBJICHUS
1.4 Onucanue GpU3MUECKUX SBICHUH C TOMOILBIO MOJIeNIeH
[IpakTuyeckue paboTHI:
###Par###113mepenne paccTosTHUI.
##HPar##H13mepenne 00bEMa KHUJIKOCTU U TBEPOTO TeA.
1> #H##Par##H##0OnpeneneHue pa3MepoB MaJIbIX Tell.
##HPar###113mepenne TEMIIEpaTypbl pu IIOMOILH
KHUJKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIIEPATypbl
INEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHUUN BELIECTBA
###Par#H#CTpoene BellecTBa: aTOMbl M MOJEKYJbI, HX
2.1 pazMepsl. ONBITHI, JTOKa3bIBAIOIIUE AMCKPETHOE CTPOEHHUE
BelIecTBa
#H##Par### ] pikenne vactury BemecTBa. CBsA3b  CKOPOCTH
2.2 JBUKEHMSI YacTHI] C TeMIlepaTypoil. bpoyHOBckoe IBHKEHUE,
2 b dysus
B3anMozeincTBre 4acTUL] BELIECTBA: IPUTSKCHUE U
23 OTTaJIKUBAHUE
#H##Par####ArperaTtHple COCTOSIHHSI BEIIECTBA: CTPOCHHUE Ta3oB,
2.4 KHUAKOCTEH M TBEPABIX (KpUCTANIMYECKUX) Tell. B3anMocBs3b

MEXAYy CBOMCTBAaMM  BEIIECTB B  pa3HbIX arperaTrHbIX




COCTOSIHUAX N UX aTOMHO-MOJICKYJISIPHBIM CTPOCHHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTryeckre pabOTHI:
#H#Par###0uenka pauaMmerpa aroMa METOJIOM psIoB  (C
HCIIOIb30BaHUEM (oTorpaduii).

2.6 #H#H#Par#H#0OnbITEl 10 HAOJIIOJIEHUIO TEIUIOBOTO PaCIIUPEHUS

ra3oB.
#H#HPar#H#0OnbITEl 110 OOHApY)KEHMIO  JEWCTBHUS  CHJI

MOJIEKYJIIPHOI'O ITPUTAXKCHUA

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexanuyeckoe IBH)KEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE

3.1
JBUKCHHE
3.9 #H##Par#H#Cxopocts. CpeaHsisi CKOPOCTh NP HEPABHOMEPHOM
' JNBIKEHUU. PacuéTt myT 1 BpeMEHH JIBHXKCHHS
SIBnenue uHepuuu. 3aKoH UHepUuU. B3aumopeiicTBue Ten Kak
3.3 MIPUYMHA U3MEHEHHUs CKOPOCTHU JBMKEHMs Tell. Macca Kak mepa
MHEPTHOCTH Teja
34 #H#Par### Inotnocts  BemiectBa. CBA3L  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuita Kak XapakTepUCTHKA B3aUMOJIEUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. 3mepeHue CHiibl ¢ TOMOIIBIO
' JUHaMOMETpa
3.7 ###Par##Isnenne TaroTeHus u cuia TsbkecTu. Cuia TSHKeCTH
' Ha Jpyrux miaHerax. Bec tema. HeBecomocTs
38 Cwuita Tpenus. TpeHne CKOIbXKEHUS U TpPEeHHE MOKos. TpeHue B
' MPUPOJIE U TEXHUKE
3.9 ##H#Par##H#Crnoxenue cui, HalpaBJICHHBIX MO OJHOM MPSMOM.
' PaBHOElCcTBYIOIIASA CHIT
[IpakTudeckue padbOTHI:
Omnpenenenne CKOPOCTH PaBHOMEPHOTO ABMXKEHHS (IIapuKa B
KHUJKOCTH, MOJENHU 3JIEKTPUYECKOT0 aBTOMOOWMIISI U TaK Jajiee).
Omnpenenenue cpeaHell CKOPOCTU CKOJIBXKEHUS Opycka WiIH
3.10 IapuKa 1Mo HAKJIOHHOW IUIOCKOCTH. OmpeneneHue MIOTHOCTH

TBEporo Ttena. OMNbITE, IEMOHCTPUPYIOLIME 3aBUCUMOCTD
pactsbkeHus (nedopmariuu) IpyKUHBI OT MPUIIO0KEHHON CHJIBI.
OnbITE, JEMOHCTPHPYIOIIUE 3aBUCUMOCTh CHJIBI  TPCHHS

CKOJIB2KCHHUA OT BCCa TCJIa M XapaKTCpa COINPUKACAIOIIUXCA




MOBEPXHOCTEMN

Ousnueckre SBICHUS B MPHUPOJE: MPUMEpPHI JABIKEHHUS C

3.11 pPa3sIMYHBIMM CKOPOCTSMU B JKMBOM M HEKUBOW INPUPOLE,
NIeMCTBUE CUIIBI TPEHUS B IPUPOAE U TEXHUKE
3.12 TexHU4ecKue yCTporCcTBa: JUHAMOMET], MOAIIUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEM 1 TA30B

4.1

Hasnenne TBEpHoro Ttena. CnocoObl  yMEHBIICHUS H

YBCIUMYCHUA OaBJICHUA

4.2

4.3

JlaBneHnue rasa. 3aBUCHMOCTb [JaBJIEHUS Ta3a OT 00bEMa,
TEeMIIepaTypbl
Ilepenayva naBiieHHs TBEPABIMU TENAMM, )KUJIKOCTSIMH U Ta3aMHU.

3akoH Ilackansa. ITHeBMaTHUeCKHEe MaIIMHBI

4.4

3aBUCHUMOCTh JaBJICHUS KUAKOCTU oT TITyOUHBI.
I'mapocratuueckuit  mapagokc. CooOmaromuecs — COCY/bI.

FI/II[paBJ'II/I‘ICCKI/Ie MCXaHHU3MBbI

4.5

4.6

4.7

Atmochepa 3emimn u armochepHoe naBieHue. IIpuduHBI
CYIIECTBOBaHUS  BO3AYIIHOW  oOosouku  3emiu.  OmbIT
Toppuuennu. 3aBucuMoOcTh aTMOC(hEpHOro JaBJICHUS OT

BBICOTHI HaJl YPOBHEM MOPS

N3smepenue  armocdepHoro  nmasneHus.  [lpubopsr s
M3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

JlelicTBUE XUIKOCTHM M ra3a Ha NOTPYKEHHOE B HHX TEJO.

BrrtankuBatorias (apxuMeioBa) cuia. 3aKoH Apxumena

4.8

[linaBanue ten. Bo3ayxoraBanue

4.9

[IpakTudeckue pabOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Tela B BOAE OT 00BEMaA
NOrpY>)KEHHOM B  KUAKOCTh yacTu Tena. OnpeneneHue
BBITAJIKUBAIOIIECH CHUJIbI, JEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE
B OKMAKOCTb. [IpoBepka HE3aBUCHMOCTH BBITAJKHUBAIOLIEH
CUJIbI, JEMCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT MAacChl Tela.
OnbIThl, [EMOHCTPUPYIOIIHE 3aBUCUMOCTH BbITAJIKHUBAIOUIEH
CWJIBI, JICUCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00BEMa
MOTPYKEHHOW B JKMAKOCTb YacTU Tejda M OT IIOTHOCTH
KHUIKOCTH. Koncrpyuposanue apeomerpa WA
KOHCTPYMPOBAHUE JIOIKH u onpeacIcHue eé

TPy30MOBEMHOCTH

4.10

dusnueckue SBICHUS B MNPUPOJE: BIUSHHE aTMOC(EpPHOTrO




JaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

411

TexHnuueckue YCTPOMCTBA: coo0mIaronuecs COCY/Ib,
YCTPOMCTBO BOJOMNPOBOA, THAPABINYECKUN MPECC, MAHOMETP,

O6apoMeTp, BBICOTOMED, MOPUTHEBOW HACOC, APEOMETP

PABOTA, MOIIHOCTD, OHEPT'UA

5.1 Mexanunyeckas pabora
5.2 Mexanuyeckast MOITHOCTb
£ 3 [IpocTbie MeXaHW3MBL: pblYar, OJOK, HAKJIOHHAS TUIOCKOCTb.
' [IpaBuiio paBHOBecus pbryara
5.4 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe TmpaBwiIO» MexaHuku. Koadduiment monesHoro
9.5 neiictBust MexaHu3MmoB. IIpocTble MexaHu3Mbl B OBITY H
TEXHHUKE
5.6 [ToTenuuanpHas SHEPTUU TeJa, TOTHATOTO HaJ 3eMIEH
5.7 Kunernueckas sneprus
S 58 [lonnass wmexaHuveckas DdHEprus. 3aKOH HW3MEHEHUS U
' COXPAaHEHHs MEXaHUYECKON YHEPTUH
[IpakTuyeckue paboTHI:
###Par#H#Onpenenenue  paboTbl  CHJIBI  TPEHUS  TIPU
59 PaBHOMEpPHOM  JBJKEHMM  Tela 1O  TOPU30HTAIBHOU
' noBepxHocTU. MccnenoBaHue yciaoBHIl paBHOBECHS phluara.
N3mepenne KIIJ[ HaknoHHOM miockoctu. M3yueHue 3akoHa
COXpaHEHUS MEXaHUYECKON SHEPIUU
5.10 @u3nyYecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIEC YEIIOBEKA
TexHnuueckue YCTPOMCTBA: pbIyar, MOJIBH>KHBIN H
5.11 HEMOJBIKHBIM  ONIOKM, HAKIOHHAs IJIOCKOCTh, IPOCTHIE
MEXaHHU3MBbI B OBITY
8 KUIACC
Kon
Kox ssementa IIpoBepsiemble 3JIeMEHTHI COIEeP:KAHUS
pasaena
TETUIOBBIE ABJIEHU A
6 OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOpUun

6.1

CTpoeHMs BemiecTBa. Macca u pa3Mepbl MoOjeKyd. OIBITHI,

MOATBCPIKAAIOIIUC OCHOBHBIC ITOJIOXKCHUA




MOJIEKYJISIPHOKHHETUYECKON TEOPUU

Mopenu TBEPAOTO, KUIKOTO W Ta3000pa3HOTO COCTOSHUM

o2 BemiecTBa. Kpucrammyeckue u amopdHbie Tena
6.3 OOBsicHEHHE CBOMCTB Ta30B, XUIKOCTEH M TBEPIBIX TN Ha
- OCHOBE II0JI0’KEHUI MOJIEKYJIIPHOKMHETUUECKOM Teopun
6.4 CMaunBaHUE U KaNWUISIPHbIC SBICHUS
6.5 TenoBoe pacuIpeHne u cxaTHe
6.6 Temnepatypa. CBsi3p TeMIIepaTypbl CO CKOPOCTbIO TEILIOBOTO
' JBUKEHUSI YACTHL]
67 Buytpennsas osHeprusi. CrnocoObl H3MEHEHHS BHYTPEHHEH
. SHEPruu: TeIIoNnepeaaya U COBEpILIEHUE pabOThI
6.8 Bunel Termuonepenauu: — TEIUIOMPOBOJHOCTb,  KOHBEKIHSA,
' U3Jly4yeHue
6.9 KonunuecTBo TemioTel. Y aenbHas TEMIOEMKOCTh BELIECTBA
TemsiooOMeH U TEMIIOBOE paBHOBECHE. Y paBHEHUE TEIIOBOTO
6.10
Oanmanca
511 [InaBneHve W OTBeplE€BaHHE KPUCTAUIMYECKUX BEIIECTB.
' VY nenpHas TEIIOTAa MJIaBJICHUS
[TapooGpazoBanue u konneHcanus. Mcnapenuwe. Kumenwue.
6.12 YaeneHas ~ TeIIOTa ~ MapooOpa3oBaHUSA.  3aBUCHMOCTH
TeMIIepaTypbl KUIIEHUS OT aTMOC()EPHOTo 1aBICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIIMBA. Y IelbHAs TEII0TA CrOPAHUs
IMpunuunsl pabotsl TemnoBbix asurareneid KIIJ TemmoBoro
6.15 nBurarens. TemioBele ABUraTeld M 3allUTa OKPYKaKOLIEH
Cpenbl
3aKkOH COXpAaHEHUs M MPEBpAIllEHUs SHEPTUU B TEIUIOBBIX
6.16
rpoleccax
[IpakTuyeckue paboOTHI:
H#HHHPar###0nbITel 10 OOHAPY)KEHHIO  NEUCTBUS  CHJI
5.17 MOJIEKYJISIPHOTO MPUTSKEHHUS.

#H##Par###OnbITHI IO BRIPAIIMBAHUIO KPUCTAIIOB MTOBAPEHHOM
COJIA WJIY caxapa.

#HPar##H#OnbITel 0 HAOIIOACHUIO TEIUIOBOTO PACIIUPEHUS




6.18

ra3oB, )KMJKOCTEU U TBEPIBIX TEI.

#H##Par###OnpeneneHue JaBiIeHUS BO3AyxXa B  OallJloHE
HIIpuULa.

HHRPar##H##OnbITHI, JEMOHCTPUPYIOLLIHE 3aBUCUMOCTb
JMABJICHHUS BO3JyXa OT €ro o0béMa M HarpeBaHHUS WIH
OXJIQKICHHUSI.

###Par###lIpoBepka THIOTE3bl JHMHEHHOW  3aBUCHUMOCTH
JUIMHBI CTOJIOMKA >KUIKOCTH B TEPMOMETPUUYECKON TpyOKe OT
TEeMIIepaTyphl.

#H##Par###Habmonenue n3MeHeHUs BHYTPEHHEHN YHEPTUuu Teja
B pe3yJIbTaTe TeIJIonepeaayu U paboThl BHELITHUX CHUIIL.
###Par###lccnenoBanue  SABJICHUSA — TEIUIOOOMEHA TP
CMEIIMBAHUH XOJOJIHOU U rOpsYEr BOJIBI.
###Par#H#Onpenenenue KOJIM4eCTBA TEIUIOTHI, MOIYYEHHOIO
BOJAOW TMpU TEIIOOOMEHE C HarpeTbiM METaJUIMYECKUM
LUUJIHHIPOM.

#HH#Par###OnpeneneHue yaeabHON TEIIOEMKOCTH BEIIIECTBA.
#H##Par###lccnenoBanue mpoiecca UCIapeHus.
##HPar###Onpenenenne OTHOCUTEIbHOM BIQXKHOCTH BO3/yXa.

##HPar###Onpenenenue yieabHON TEIUIOTH TUIABIEHUS JIbJA.

®usnyueckue SBIEHUS B NMPUPOJIE: MOBEPXHOCTHOE HATSKEHUE
U KanWUISpHBIE SBIICHUS B MPUPOAE, KPUCTAIUIBI B MPHUPOJE,
mnydenne CouHIla, 3amMep3aHue BOJAOEMOB, MOPCKHUE OpPHU3HI,

o0Opa3oBaHHe pOCHI, TyMaHa, HHEs, CHeTa.

6.19

TexHnueckue yCTpOWCTBA: KaIuJuIsiphl, pUMEPBI
WCIIOJIb30BAHUS  KPHUCTAJUIOB, JKUAKOCTHBIH  TEPMOMETD,
JaTYUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOIUIEHUS JIOMOB,
TUTPOMETPHI, TICUXPOMETp, NapoBas TypOWHa, IBUTATENb

BHYTPCHHCTO CrOpaHu.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzaiys Ten. [[Ba posa dIeKTpUIECKUX 3apsiaoB
B3aumopneiictBue  3apshkeHHbIX — Ten.  3akoH — KynoHa

1.2 (3aBUCUMOCTh CHJIBI B3aMMOJICHCTBHS 3apsHKEHHBIX TET OT
BEJIMYMHBI 3aPSAA0B U PACCTOSHUS MEXTy TeJIaMH)

7.3 Onekrpuyeckoe moje. HanpsskEHHOCT 3JEKTPUUYECKOTO TOJIS.




[IpyHiMn  cyneprno3uuuy — 3NEKTPUYECKUX  Mojed  (Ha

Ka4eCTBEHHOM YPOBHE)

Hocurenun  asnexTpuyeckux — 3apsiios. DneMeHTapHBIN
7.4 anekTpuueckui 3apsa. Crpoenue artoma. lIpoBomHukM H
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
25 DNeKTpUUECKU TOK. Yenosus CYILIIECTBOBAHUSA
. 3JEKTPUUYECKOTO TOKA. MICTOUHHUKYU MOCTOSIHHOTO TOKA
29 JIecTBUSL 3IEKTPUYECKOr0 ToKa (TEIIOBOE, XHUMHUYECKOE,
' MarHuTHOE). DIIEKTPUUECKHUI TOK B )KHIKOCTSIX U ra3ax
- Onektpuyeckas  uenb. Cujna  Toka.  DJIEKTPUUYECKOE
- HaIpsDKEHUE
29 ConpoTuBieHHE TMPOBOJHUKA. YIEIBHOE COMPOTHUBIICHUE
' BelIeCTBa
7.10 3akoH Oma a1 ydyacTka uenu
[TocnenoBarensHOE " napajjiebHOe COCTMHEHHUE
7.11
MIPOBOJIHUKOB
PabGoTta 1 MOILTHOCTH AIEKTPUUECKOTO TOKA. 3akoH Jlkoyns —
7.12
Jlenna
213 DNEeKTpUYECKHE IIENH U TTOTPEOUTETN AMEKTPUIECKON IHEPTUN
' B ObITy. KOpoTkoe 3ambIkaHue
[locTostHHBIE ~ MarHuTHL.  B3aumoneicTBHE  MOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe none. MaruuTHoe moJjie 3eMiiMd M €ro 3HauyeHHe
7.15
JUIS J)KU3HU Ha 3eMIiie
216 OnbiT Opcrena. MarHuTHOe TMOJ€ 3IEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >IEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHUTHOTO TMOJs Ha TMPOBOAHUK C TOKOM.
717 DNEeKTpoABUTaTENlb  MOCTOSTHHOTO  Toka. lcnonb3oBaHue
' AJIEKTPOJIBUTATENIE B TEXHUYECKHX YCTPOMCTBAX H Ha
TpaHCIIOpTe
218 OnbiTel @apanes. SIBleHHE 3JIEKTPOMArHUTHOM WHIYKIIHH.
' [IpaBuio Jlenna
7.19 Onekrporerepatop. CrmocoObl TONyYEHUS SICKTPHUECKOM




OHCPIHUH. 3.HGKTpOCTaHI_II/II/I Ha BO300HOBIISIEMBIX MCTOYHUKAX

SHEPTUu

7.20

[IpakTuyeckue pabOTHI:

OmnbITH 10 HAOIOJCHUIO JIEKTPU3AIMH TEJI UHAYKLIUEH U IpH
COIIPUKOCHOBEHHH.

HccnenoBanne  OEUCTBUS  DJIEKTPUYECKOrO IO HA
IIPOBOJHUKY U TUAIEKTPUKH.

COopka u mpoBepka pabOTHl  INEKTPUUYECKOW 1N
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryinpoBaHue CUJIbI TOKA.

W3mepenue u peryinupoBaHue HaPsKEHUS.

HccnenoBanue 3aBUCHUMOCTH CWIIBI TOKA, MIYIIETO 4Yepes
pPE3UCTOp, OT CONPOTHBIIECHUS DPE3UCTOpPA M HAIPSHKEHHS Ha
pe3ucrope.

OnpIThI, JIEMOHCTPUPYIOLUIUE 3aBUCUMOCTb 3JIEKTPUUECKOTO
CONPOTUBJIIEHUSI NPOBOJHMKA OT €ro JJIUHbI, IUIOIIAIU
MIONIEPEYHOr0 CEUYEHNUsS U MaTepHuaa.

IIpoBepka  mpaBuia  CIOXKEHUS  HANpsDKEHUW — TIpU
IIOCJIEIOBATEIILHOM COEMHEHUH JBYX pe3ucTopoB. [IpoBepka
IpaBUjia JUI CHJIBI TOKA IPU NapaJICIbHOM COECIWHEHUH
pesuctopoB. OmpeneneHue padOThl 3JIEKTPUYECKOTO TOKa,
uayniero  depes  pesucrop.  OmnpezneneHue  MOILIHOCTHU
JJIEKTPUYECKOTO  TOKA,  BBIACISIEMOM  HA  PE3UCTODPE.
HccnenoBanne 3aBUCHUMOCTH CWJIBI TOKA, HIYIIETO 4Yepe3
JaMIOuKy, OT HamnpsbkeHuss Ha Hel. Omnpepenenue KIT
HarpeBatens. lccienoBaHne MarHMTHOTO B3aUMOJIEHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. VI3yuyeHume MarHuTHOrO  MOJSA
MOCTOSIHHBIX MAarHUTOB MpPH WX OOBEIUHEHHH U pa3JIeIeHUU.
HccnenoBanue neicTBUS MEKTPUUECKOTO TOKA HA MarHUTHYIO
cTpenky. ONbITBI, AEMOHCTPUPYIOIIHUE 3aBUCUMOCTb CHJIBI
B3aMMOJEICTBHUS KaTyIIKU C TOKOM M MarHuTa oT CUJIbl TOKa U
HampaBJI€HUs TOKa B Karymke. M3ydeHue aeicTBus
MarHMTHOIO IIOJIS1 Ha MPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue
u wuzydeHue pabotel snekrpoasuratens. Mimepenue KII/]
ANEKTPOABUTaTENbHON YCTAaHOBKH. OMNBITHI 10 UCCIIEI0OBAHUIO

SABJICHU SHCKTpOMaFHHTHOfI WHIAYKIOHHA: HUCCICOOBAaHUC




M3MEHEHUN 3HAYCHUS U HaImpaBJICHHUA HHAYKIITUOHHOT'O TOKa

dusndeckue SBICHHUSI B IprUpoAc: SJICKTPUUCCKUEC SBJICHHUSA B

aTMocepe, PIEKTPUIECTBO JKUBBIX OPTraHM3MOB, MAarHMUTHOE

e noje 3emiu, Apeid MoNOCOB, poiab MArHUTHOTO IOJS JUIs
KHU3HU Ha 3emie, OJIIpHOE CUSHUE
TexHudeckue  yCTpOMCTBA:  DJIEKTPOCKOI,  aMIEPMETP,
BOJIETMETP, PpEOCTaT, CYETYMK 3JIEKTPUUECKOW SHEpPrHH,
79 JIEKTPOOCBETUTEINIbHBIE npudopBl, HarpeBaTeibHbIe
' ANEKTPONPUOOpPHI (npumepsl), IIEKTPUYECKUE
IIpeI0XpaHUTENH, AJIEKTPOMAarHur, AJIEKTPOJIBUTaTElb

IIOCTOAHHOI'O TOKA, rCHCPATOpP NOCTOAHHOI'O TOKA

9 KUIIACC
Kon
Kox snemenra [IpoBepsieMbie 3I€MEHTHI COACPKAHUS
paszznena
MEXAHWYECKUE SABJIEHUA

Mexanuueckoe aBwKeHHe. MatepuanbHas Touka. Cucrema

8.1 orcyéra

8.2 OTHOCHUTETHPHOCTh MEXaHUYIECKOTO JIBHIKCHUS

8.3 PaBHOMEpHOE NMPAMOTMHEHHOE IBHKCHHE
##HPar##HepaBHOMepHOE IPSAMOJIMHEMHOE  JIBHXKCHHE.

8.4 CpenHsisi 1 MTHOBEHHasi CKOPOCTb Tejla IPHU HEPaBHOMEPHOM
JIBUKCHUH

8.5 Yckopenue. PaBHOyCKOpeHHOE IPSIMOJIMHEHHOE TBUKEHUE

8 8.6 #H#Par###Croooanoe magenue. OnblTol [Naauies

###Par###PaBHoMepHOE BIDKEHUE TIO OKPYKHOCTH. [lepuon u

8.7 yacTora oOpamenus. JIuHeliHas ©  yIJioBasl CKOPOCTH.
LlenTpocTpeMuTenbHOE YCKOPEHUE

8.8 Ilepssiii 3akoH HetoToHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpertwnii 3akon HeroToHa

8.11 #HH#APar###] [puHIUTT CYTIEPITO3UITUN CHUT

8.12 Cwuita ynpyroctu. 3akoH ['yka

8.13 #H##Par###Cuna TpeHus: CcWiia TPEHUS CKOJBXKEHUS, CHia




TPEHHUSI TIOKOSI, IPYTHe BUJIbI TPEHUS

#H##Par###Cuna TSHKECTM W 3aKOH BCEMHPHOTO TATOTCHHS.

514 YckopeHue cBOOOAHOTO MaACHHUS
8.15 JBuxenne miuaHer Bokpyr Cosnna. IlepBas kocMuueckas
' ckopocTh. HeBecoMocTh 1 neperpy3ku
8.16 PaBHOBecue mMaTepuabHON TOYKU. AOCOTIOTHO TBEPIOE TEIO
8.17 #HH##Par####PaBHoBecrue TBEPAOrO Tella C 3aKPEIUIEHHON OChIO
' BpaieHusi. MoMeHT cuibl. LleHTp TsbkecTu
8.18 Nmmynse Tenma. U3menenne nmiynbca. IMIyabe CHTbI
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 H#HHHPar###PeakTUBHOE NBUKECHUE
8.21 Mexannyeckas paboTa U MOIITHOCTb
8.9 Pabora cun TspkectH, ynpyroctd, TpeHus. CBs3b dHEPruu U
' paboThl
8.93 [ToTenuuanpHas HEpPrus Teja, MOAHITOrO HaJ MOBEPXHOCTHIO
. 3emin
8.24 [ToTenumanbHas 3HEPTUs CKATON NPYKUHbI
8.95 #H##Par#H#Kunetnueckas sHeprus. TeopemMa O KHUHETUYECKOU
. SHEeprun
8.26 ##H#Par####3aKoH coXpaHeHHs] MEXaHUYECKOH SHEPTHH
[IpakTuyeckue paboTHI:
OmnpeneneHue cpegHel CKOPOCTH CKOJBKEHHUS Opycka WM
JBYDKEHUS IIapHKa MO HAKIOHHOW TwiockocTH. OmpeneneHue
YCKOpPEHHUsI Tela TpU PaBHOYCKOPEHHOM JBIKEHHM IO
HAaKJIOHHOM TUIOCKOCTH.
HccnenoBanue  3aBUCMMOCTH TYTH OT BPEMEHU  IIPH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 Ha4aJlbHON CKOPOCTH.
[IpoBepka runoTessl: €ciav MpU PaBHOYCKOPEHHOM JBHXKEHUH
8.27 0e3 HavaIbHOW CKOPOCTH ITYTH OTHOCSTCS KakK psJ HEYETHBIX

4ucel, TO  COOTBETCTBYIOUIME  IPOMEXYTKHM  BpPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBXXEHHS OT
CWJIBI HOpMaJibHOTO JnaBieHus. OmnpeneneHue koddpduureHTa
TPEHUsI CKOJbXEHMs. OnpeneneHue KECTKOCTU MPYKHUHBI.
Omnpenenenue paboOThl CHJIBI TPEHUS TPU PAaBHOMEPHOM
JNBUKEHMM  Te€la 10  TOPU3OHTAJIBHOW  MOBEPXHOCTH.

Omnpenenenue padboOThl CUIIBI YIPYTOCTH MPH MOAbEME Ipy3a C




HUCITIOJIB30BAHHUEM HEIIOABHXHOI'O U IMOJABUKHOTO 010KOB

duszndyeckue SBICHUS B nopupoac: IMPUIMBbBI W OTJIMBBI,

8.28 nBukeHre  1uiaHeT  COJHEYHOM  CHUCTEMBI, PpPEaKTUBHOE
JBMKEHUE JKUBBIX OPTaHU3MOB
899 Texnndeckue yCTpOWCTBA: CIUAOMETP, JATYUKU ITOJIOKECHUS,

paccTOsSIHUS U YCKOPEHMSI, paKEThI

MEXAHNYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

9.2

KonebarenbHoe  nBuxkeHue. OCHOBHbIE — XapaKTEPUCTHKH
KOJIeOaHUM: IEpPHO/I, YaCTOTa, aMIUIUTY/a
Maremarnueckuii M INpYKUHHBIA MasTHHKU. [IpeBpameHue

OHCPI'UH IIpU KoJIeOaTEIbHOM JBHXXCHHUH

9.3

9.4

3aryxaomue — KoseOaHus. Boinyxaennble  KoneOaHHs.

Pe3onanc

Mexaunueckie BOJHBI. CBOIiCTBA MEXaHWYECKUX BOJIH.
[IpononbHBIE U ONIEpEYHBIE BOJIHBI. [[JTMHA BOJIHBI U CKOPOCTh
€€ pacnpocTpaHeHuss. MexaHHn4eCKHUe BOJHBI B TBEPIIOM TEIE,

celicMUYeCcKUEe BOJTHBI

9.5

3Byk. I'pomMKoCTb 1 BbICOTa 3ByKa. OTpa)keHue 3ByKa

9.6

9.7

9.8

Nudpas3Byk u ynpTpa3Byk

[IpakTuueckue padbOTHI:

Onpenenenne YacTOTHI u nepuojaa Kosie0aHuit
MaTeMaTUYeCKOro MasiTHUKA.

Omnpenenenre 4acTOThl W MepHoJa KojeOaHUW MPYKUHHOTO
MasTHHKA

UccnenoBanue 3aBUCUMOCTH nepuojaa Kosie0aHuit
MOABEIICHHOTO K HUTHU TPy3a OT IIUHBI HUTU. MccrmenoBanue
3aBUCHMOCTH TIepHOo/ia KOJeOaHU MPY>KUHHOTO MAasTHHKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH Mepuoa KoJieOaHUun
rpy3a, MOABEUIEHHOTO K HUTHU, OT MacChl Ipy3a U >KECTKOCTH
npy>kuHbl. I3MepeHnne yckopeHusi CBOOOTHOTO TaACHUS
dusnyeckue SBICHUS B TPUPOJAC: BOCIPUATHE 3BYKOB

JKUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMUYECKUE BOJIHBI, IIYHAMH,

9XO0

9.9

TexHnuueckue YCTpOMCTBA: 3XO0JIOT, HCTIOJIb30BaHKE

yABTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

9J'ICKTpOMaFHI/ITHO€ IIoJIE. On CKTPOMAarHuTHBIC BOJIHBI.




CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH
10.2 [IIxana >7E€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHutHas —npupoaa cBera. CKOpocTh — CBeTa.
' BonHoBBIE cBOlCTBA CBETA
[IpakTuyeckue pabOTHI:
10.4 W3yueHnne CBONCTB 3JEKTPOMArHUTHBIX BOJH C IIOMOIIbIO
MOOUITEHOTO TeIe(oHa
105 dusnueckue sBICHUS B NpPUpPOAE: OMOIOrMYecKoe AEHCTBHUE
' BUJIMIMOTO, YIBTPa(UOIECTOBOTO U PEHTT€HOBCKOTO M3ITy4eHH
" TexHMUecKue yCcTpoiCTBa: UCIOIB30BAHNUE YJIEKTPOMArHUTHBIX
' BOJIH JIJIs1 COTOBOM CBA3H
CBETOBBIE SABJIEHU A
11.1 JlygyeBast monensb cBeta. McTtounuku cBeTa
11.2 [IpsiMonuHEHOE pacIpOCTpaHEHHUE CBETA
11.3 Otpaxenue ceta. [lnockoe 3epkano. 3aK0H OTpaKEHHS CBETa
114 [Ipenomiienne cBera. 3akoH mnpenomieHust cBeta. llomaHoe
' BHYTpPEHHEE OTpaXEHHUE CBETa
115 JInnza. Xop mydel B JINH3E
11.6 Ontuyeckas cucreMa ¢oroarnmapara, MUKpOCKOIa U TeJIecKoma
117 I'maz kak  onTuyeckas  cucreMa.  baM30pykocTh |
' JaJIbHO30PKOCTh
118 Paznoxenue Oenoro cera B cnektp. OnbiTel HproToHa.
' CrnoxeHne CrieKTpalibHBIX IBETOB. Jluicriepcus cBeTa
11 I[TpakTHuecKue paboTHL:
##HPar##H#lccnenoBanne  3aBUCUMOCTH  yIJIa  OTPaKEHUS
CBETOBOI'O JIy4a OT yIJia MaJeHHUs.
##HPar##H#113yyeHne XxapakTepUCTUK U300paKeHUs IpeMeTa B
IJIOCKOM 3€pKajie.
##HPar##H#lccnenoBanne 3aBUCUMOCTH  yIila MPEJIOMIICHUS
119 CBETOBOTO Jyya OT yrja MaJeHus Ha TpaHUIE «BO3AYyX —

CTEKJION.
#H##Par### lonyuenue M300pakeHUI c MTOMOIIIBIO
coOuparoIe JTMH3HI.

#H##Par###OnpenencHue (dhokycHOTO paccTostHus u
OINITUYECKOM CHIIBI COOMPAIOIIEH JTMH3BI.

H#HHPar###OnbBITHI TIO Pa3IOKEHUIO OEJIOT0 CBETA B CIICKTP.

#H#H#Par###OnbITEl 10 BOCIPUATHIO 1[BE€Ta NMPEAMETOB IIPU HX




12

HaOII0JICHUN Yepe3 IIBETOBbIC (PUITBTPHI

®dusunyeckue gBieHusd B npupoje: 3arMenus Conxua u JIyHsl,

11.10 I[BeTa TeJ, ONTHYECKHE SBJIICHUsS B arMmocdepe (mBer Heda,
pedpakmus, pagyra, MUpax)
1111 TexHuueckue ycTpoiicTBa: OYKM, IEpPUCKOM, ¢oToanmnapar,
' ONTUYECKUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
191 OmneiTel Pezepdopna u mimanerapHas Mozenb atoma. Mojenb
' aroma bopa
122 Ucnyckanne u morjomieHue cBeta aroMoM. KBaHTHIL
' JluneiuaTpie CIEKTPHI
12.3 PanuoakTuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
oy Ctpoenue aToMHOrO sigpa. HykiioHHas MoJienb aTOMHOTO sijipa.
- N3oTomns
195 PanuoaktuBHpie  mpeBpamenus.  [lepwonm  mosmypacmana
' aTOMHBIX SI7IEp
126 SAnepuple peakuuu. 3aKOHBI COXPAHEHHUs 3apsIOBOTO U
' MacCOBOI'0 YUCEN
12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b MacChl U SHEPTUU
128 Peakuuu cunTe3a u geneHus sgep. VICTOUHMKM SHEpPruu
' CosHma u 3BE311
12.9 SAnepHas sHepreTuka. [[eficTBHE paguOaKTUBHBIX H3JIy4EHUI
' Ha >)KMBBIE OPTaHU3MBI
[IpakTudeckue pabOTHI:
Hal6mronenre CrilomHbIX U TUHEHYATHIX CIIEKTPOB U3TyUEHHUS.
12.10 UccnegoBanue TpEeKOB: HM3MEPEHUE SHEPrUM YACTHUIIBI IO
TOPMO3HOMY yTH (110 (hoTOrpadusim).
N3mepenue paanoakTuBHOTO (hOHA
duznueckue SABJICHUSA B NIPUPOE: €CTECTBEHHBIN
111 paaMoaKTUBHBIN (DOH, KOCMHUYECKHE JIYy4YH, pPaTdOaKTHBHOE
' W3JIy4eHHE MPUPOTHBIX MUHEPAJIOB, JEHCTBUE PATMOAKTHBHBIX
M3ITy4eHUN Ha OpPraHU3M YeJIOBEeKa
12.12 TexHudeckue yCTpOMCTBA: CIEKTPOCKOI, WHIUBUIYAJIbHBIN

JIO3UMETP, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHSI OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMOBI
OCHOBHOT O OBHIEI'O OBPA3OBAHUS

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTaMm 02a30B0r0 YPOBHS
NMPOBEPAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOI'0 00111€T0
TpeOoBaHus o0pa3oBanusi Ha ocHoBe PI'OC

[lonumanue ponu (U3MKM B HAYYHOH KapTUHE MHUPa; CHOPMUPOBAHHOCTH
0a30BbIX MPEACTaBIECHUI O 3aKOHOMEPHOM CBSI3U M IIO3HABAEMOCTH SIBJICHHH
IPUPOABI, O POJIU IKCIEPUMEHTA B (PU3HMKE, O CHCTEMOOOpa3yrolled poiau
¢u3uKn B pa3BUTHM ECTECTBEHHBIX HayK, TEXHUKM M TEXHOJIOTuil, 00
9BOJIIOLIMU (PU3UYECKUX 3HAHUN U UX POJIM B IIEJIOCTHON €CTECTBEHHOHAYYHOMI
KapTMHE MHpa, O BKJIAJE€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3sBUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYXKAIOIIErO0 MHUPA, Pa3BUTHUE

TEXHHUKHU U TEXHOJIOTHI

3HaHMs O BMJAX MaTepuu (BEIIECTBO M IIOJIE), O JBMKEHMM KakK cCIoco0e
CYIIECTBOBaHMS MaTepuH, OO0 AaTOMHO-MOJIEKYJIIPHOH TEOpUU CTPOCHMS
BELIECTBA, O (UINYECKON CYIIHOCTH SBICHUW MNPHUPOABI (MEXaHHMYECKHX,
TETJIOBBIX, SJIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE Pa3InyaTh SIBICHUS 110
OMMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX
JaHHOE (PU3MUECKOoe SIBJICHHE; YMEHHE paclo3HaBaTh MPOSABICHUE U3YUYEHHBIX
(u3MYECKUX SIBICEHUN B OKPYKAIOLEM MHpE, BBIACNSAS WX CYIIECTBEHHBIE

CBOICTBa (IPU3HAKHU)

BJ'Ia,I[eHI/IC OCHOBaMH IIOHATHHHOI'O afnrapara M CHUMBOJHAYCCKOI'O sA3bIKa
(1)I/ISI/IKI/I N HCIIOJIB30BAHHUE WX A PEHICHUA y‘Ie6HI)IX 3aaa4;, YMCHHUC
XapaKTCPU30BaATh CBOMCTBa TCI, (bI/ISI/IquKI/IC SABJICHHUA U TPOLECChI, UCITOJIL3Y

(yH1laMeHTaJIbHbIE U SMIUPUUECKHE 3aKOHBI

VYMeHnne OIMCHIBATh HU3YYCHHBIC CBOMCTBA Te€a H q)HSPI‘IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA q)HSI/II-ICCKI/IC BCIIMYHHBI

Brnanenne ocHOBaMH METO/OB HAyYHOTO IO3HAHHS C Y4ETOM COOJIIOJCHHS
MpaBWJI 0€30MacHOro TpyAa: HabmoneHne GU3NYECKUX SIBICHUM:

YMEHHE CaMOCTOSTEIbHO COOMpaTh HKCHEPUMEHTANbHYIO YCTAaHOBKY U3
JTaHHOTO Habopa 00OpYyJOBaHMSA IO HMHCTPYKIMH, OMHMCHIBATH XOJ| OINBITA U

5 3aIMUCBIBATh €TO PE3YIbTaThl, POPMYIUPOBATH BHIBOJIBI,

MPOBECHNE NPSAMBIX ¥ KOCBCHHBIX NU3MEPEHNUH (DU3NUECKUX BEIMUYHMH: YMEHHUE
IJIaHUPOBATh HU3MCPCHHA, CAMOCTOSATCIBHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIO
YCTaHOBKY IT0 MHCTPYKIIMH, BEIYUCIATH 3HAYCHUE BEJIMYMHbBI 1 aHATU3UPOBATH

[IOJIyYEHHBIE DPE3YJIBTATBl C YYETOM 33JaHHOM IIOIPEHIHOCTH PE3YJILTATOB




U3MEPEHHUI;

MMPOBCACHUC HECIIOXXHbBIX OKCIICPUMCHTAJIbHBIX I/ICC.HGI[OBaHI/If/'I;
CaMOCTOSITENIbHO COOMpaTh SKCHEPUMEHTAIbHYI0 YCTAaHOBKY U IPOBOIMTH
HUCCIICAOBAHUEC 110 HMHCTPYKIHHU, HOPCACTABIIATH IIOJYUYCHHBIC 3aBHCHMOCTU
(u3MYeCKUX BEIMYMH B BUJE TAaOMUI U TpadUKOB, YUUTHIBATh IMOTPEIIHOCTH,

ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM HCCICIOBaHHUA

[lonnMaHue XapakTepHBIX CBOMCTB (u3MYECKHX MoOAeNe (MarepuaabHas
TOYKa, a0OCOJIFOTHO TBEPIOE TENO, MOJENIU CTPOSHHs TIa30B, JKUAKOCTEH U
TBEPABIX TEJ, IJIaHETapHasi MOJEIb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTI'O Spa)

1 YMCHUC IIPUMCEHATD UX IJIA 00BIACHEHHS q)I/IBI/I‘ICCKI/IX IpoueccoB

YMmeHue oObICHATh (U3NUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YMCIE U B
KOHTEKCTE CUTYyallM NMPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEpPa, B YACTHOCTH,
BBISIBJIATh IPUYUHHO-CIIEJICTBEHHBIE CBSI3U U CTPOUTH OOBACHEHHE C OIIOPOM Ha
M3y4eHHBbIE  CBOMCTBa  (PU3WUYECKUX  SBICHHU, (U3MUECKHE  3aKOHBI,

3aKOHOMCPHOCTH U MOJICIIN

YMmenue pemars pacu€THble 3a1a4n (Ha 0ase 2 — 3 ypaBHEHMIA), UCIOIB3YA
3aKOHBl U (HOpMyJbl, CBsA3bIBarOIIME (PM3NYECKHE BEIMYUHBI, B YAaCTHOCTH,
3aMMCchIBaTh KPaTKOE YCIOBUE 3a/ayd, BBIABIATH HEAOCTAIOUINE aHHbIE,
BBIOMPATH 3aKOHBI ¥ ()OPMYIIbI, HEOOXOIUMBIE ISl €€ PeleHHsl, UCIIOIb30BaTh
CIpPaBOYHbIE [aHHBIC, MPOBOJUTH PAcu€Thl M OIEHMBATh PEATUCTHUYHOCTD
MOJyYEHHOTO 3Ha4eHUs (PU3MUECKOW BEJIMYMHBI, YMEHHUE ONpeAessTh

pa3MepHOCTh (U3UYECKOMN BETMYMHBI, TOJIYYEHHON IPU PELIEHUH 3a1a4U

YMeHHe XapakTepu30BaTh IMPUHIMIIBI JIEUCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM dYHClIe OBITOBBIX MNPHUOOPOB, U TPOMBILIUIEHHBIX TEXHOJOTHUYECKUX
MIPOLIECCOB 10 HUX OMHMCAHMIO, MCIOJb3Ys 3HAHUS O CBOMCTBaX (HU3MUECKUX

SIBIICHUI U HCO6XOI{I/IMBIG (I)I/ISI/I‘-IGCKI/IC 3aKOHOMCPHOCTHU

10

11

YMeHue HCNoNIb30BaTh 3HAHUS O (PU3MUECKUX SBJICHUSAX B TOBCEIHEBHOM
XKU3HU A7 o0ecrieueHuss O€30MacCHOCTH MpH OOpamieHuu ¢ ObITOBBIMHU
npubopaMM W TEXHUYECKHMMM YCTPOHCTBAMHU, COXpPAHEHHUS 370pPOBbS H
COOJIFOJICHUSI HOPM 3KOJIOTMYECKOTO TIOBEICHUS B OKpYXKaloIIeH Cpene;
MOHMMaHHE HEOOXOJUMOCTH NMPUMEHEHUS JOCTHKEHUH (QU3UKU U TEXHOJIOTH

JJId palfuOHAJIBHOTO IMMPUPOA0IIOJIb30BAHUSA

OnbIT Moucka, mpeodpa3oBaHus U MpeacTaBieHnus nHPpopManuu GpU3NIECKOro
COACPpIKaHUA C HUCITIOJIB30BaHUEM I/IH(I)OpMaLII/IOHHO-KOMMYHI/IKaTI/IBHBIX
TEXHOJIOTHI; YMEHHE OIICHUBATh JOCTOBEPHOCTD MOJyYCHHON WH(pOpMAIIUU Ha
OCHOBE MHMCIOIIUXCA 3HAaHUU U AOMOJHHUTCIBHBIX HCTOYHUKOB;, YMCHHUC
WCIIOJIh30BAaTh TPH BBIMIOJTHEHUN YYCOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO

JTUTEpaTypy (PU3NYECKOTO COJAEp)KaHUs, CIHPAaBOYHBIE MAaTepHUajbl, PECYpCHI




cetu MHrepHer; BiageHue 0a30BbIMM  HaBBIKAMH  NpeoOpa3oBaHUs
uHbOpMallMM U3 OJHOM 3HAKOBOH CHCTEMBI B JpPYryl0; YMEHHE CO37aBaTb
COOCTBEHHbBIC MTMCHMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE MH(OpPMALIUU U3

HCCKOJBKHUX UCTOYHUKOB




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D I1O

OU3UKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanunueckoe aBmxeHue. MartepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIHHOCTD
' JIBUKCHHUS
PaBHOMepHOE U HepaBHOMepHOe nBkeHHe. CpemHsss ckopocth. Dopmyna s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MpAMONIMHENHOE ABIKEHUE. 3aBUCUMOCTh KOOPAUHATHI Te€Jla OT BPEMEHH B
CJIy4ae paBHOMEPHOTO MPSMOJMHEHHOTO JIBUKCHHSI:
13 () =xy,+ut
['paduku 3aBUCMMOCTH OT BPEMEHH ISl MPOEKIIUU CKOPOCTH, MPOEKIIMU MepeMeIeHus,
MyTH, KOOPJAMHATHI P PABHOMEPHOM TIPSIMOJIMHCHHOM JBHKCHUN
3aBUCHMOCTh KOOpDAWHATHI Tela OT BPEMEHH B cllydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO ABUYKECHUS:
2
() =V, #1+ay* ;
2
Dopmynbl ISl TPOESKIIUN TEPEMENICHUs, MTPOSKIIMH CKOPOCTH M TMPOEKIUU YCKOPEHHUS
IIPH PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBHKCHHH
2
14 s, (D=0, t+a, EX
U_\'(f) =Up, 4, £,
a,(f) =canst,
UI.‘c: - Ul:r: =2a.‘r‘5'x
I'padukm 3aBUCUMOCTH OT BpeMEHH ISl MPOCKIUU YCKOPEHHUS, MPOEKIUU CKOPOCTH,
MPOCKIIMKA  TePEMEIECHUs, KOOPAWHATHI TIPU PABHOYCKOPEHHOM TIPSIMOJIMHEHHOM
JBUKEHUHT
CBobOonHoe manenue. @opmysibl, OMUCHIBAIOIINE CBOOOAHOE MAJCHHE Tea M0 BEPTUKAIU
15 (IBW>KEHHME Tela BHU3 WJIM BBEPX OTHOCUTENHHO TMOBEpXHOCTH 3emuH). ['paduku
' 3aBUCHUMOCTH OT BPEMEHHU IS MPOCKIINH YCKOPEHHSI, MPOCKIIUH CKOPOCTH U KOOPIUHATHI
IpU CBOOOTHOM MAaJCHUH TeJNa MO BEPTUKATIN
16 CKopocTh paBHOMEPHOTO JBUKEHHUSI TeJia 110 OKPY>KHOCTH. HarpaBieHnue ckopocTH.

dopmyia A7 BBIYUCICHUS CKOPOCTHU Yepe3 paJnyc OKPY>KHOCTH U NEPHOA 00palleHHs:




HenTpocTpemurenbHoe yckopenue. HamnpapieHue LEHTPOCTPEMHUTENBHOTO YCKOPEHHUSI.

dopmyna ajsl BBIYUCICHUS YCKOPEHUS:

Macca. IInoTHOCTE BeliecTBa. d)opMlea JJIAA BBIYUCJICHUSA ITINIOTHOCTH .

_om

1.7 V
1.8 Cwita — BekTopHas ¢uzndeckas BennuuHa. CI0KeHHe CHIT
1.9 SIBnenune unepuuu. Ilepsoiit 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-d
CoHanpaBIeHHOCTh BEKTOPA YCKOPEHHUS Tejla M BEKTOpa CHUJIbI, IEUCTBYIOIIEH HA TEJIO
Bzaumopencteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy y=-Fi,
Tpenue Mokost U TpeHHe CKoJbxkeHus. PopMyna sl BBIYMCIACHUSI MOJYJISI CUIIbI TPEHUS
CKOJIL)KEHUS
1.12 F_=u-N
=l
Hedopmarus tena. Yopyrue u Heynpyrue nedopmanuu. 3aKoH yOpyroi aedopmanuu
(3akoH ['yka):
1.13 F=k-Al
1.14 BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TATOTEHUS:




My -1
F=G. 1 _2
R
Cuna TsxecTH. Y CKOpeHHe CBOOOIHOTO MaJeHusI.
dopmyiia s BBIYUCIECHUS CHIIBI TSKECTH BOJIM3M IoBepxHOCcTH 3emiu: F = mg.
JBmxenue mianet Bokpyr Connua. [lepBas kocmuueckast ckopocts. HeBecomocTs 1

Heperpy3Ku

1.15

1.16

Hmnynbe Tena — BeKTopHast pu3nyeckast BeJIMUnHa.
D=mi
Nmnynsc cucremsl tein. M3menenue umnyibca. MMnyibsce cumsl
3aKOH COXpaHEHMsI UMITYJIbCA Ul 3aMKHYTOM CUCTEMBI TE:
p=myU +m, U, =const

PeakTuBHOE ABM)KCHUE

1.17

1.18

Mexanuueckas pa60Ta. cDO}’)MYJ'IB. JJIAA BBIYHMCIICHH A pa6OTBI CHIJIBI:

A=Fsooso

Mexanunueckas MOITHOCTD:

N=4
f

Kunernueckas u NMOTCHIUAJIbHAs SHCPIUsl. CDOpMyJ'Ia JUISL BEIYMCIICHHUSI KUHETHYECKOM

SHEpPruu:

HIUE
BTy

Teopema o knHeTHUeCcKOU SHeprun. Popmyra I BBIYUCICHHUS TOTEHIIMAIBHOW SHEPTUH

Tesa, OJHATOrO

HaI 3eMIIEN:

E,=mgh

1.19

Mexanunueckas SHEPTUA:
E=E;+E,

3aKOH COXpaHEHMSI MEXaHUYECKOHN sHeprun. Gopmyiia Jj1sl 3aKOHA COXPaHEHUS
MEXAHUYECKOM HEPIruu B OTCYTCTBUE vl TpeHus:: E = const.

[IpeBparenre MexaHMUECKON SHEPTUU MTPU HAJTMUNUU CHIIBI TPEHUSI.

1.20

HpOCTBIe MEXaHU3MBI. «30JI0TOe IMpaBUJI0» MCXAaHHKHU.

Poruar. Momenrt cuiist; M - Fl.




1.21

1.22

1.23

VYcioBue paBHOBECHS phluara:
M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O0510KK. KITJ] mpocThIx MEXaHH3MOB,

n= Anonesnas
Aﬂrpaqfx

JlaBiienue TBEpIOTO TENA.

d)opMyna JJIs1 BBIYMCIICHUS JaBJICHUA TBépI[Ol"O Teia:

_F
p_S'

JlaBienue raza. ATMoc(epHOe TaBlIcHHE.

FI/I,I[pOCTaTI/I‘ICCKOG JAaBJICHUC BHYTPH KUAKOCTH.

dopmyna s BBIYMCIICHMS TABJICHUS BHYTPU KUIKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBauueckuii npecc

3akoH Apxumena. @opmysia ajs OnpeesieHUs BHITAIKUBAIOLIEH CUITbI, JeHCTBYIONIEH Ha

TECIIO0, HOFPY)KéHHOC B XXUJAKOCTB MJIM ras:

Fap =PV

Ycnopue miapaHus Tena. [lnaBanue CYAO0B 1 BO3AYXOIIAaBAHUC

1.24

1.25

Mexanuueckue KosiebaHus. AMIUIUTYAA, NEpUo] W dYacTtora Kosnebanuil. Dopmyna,

CBSI3BIBAIOIIAS YACTOTY U MEPUOJI KOJIeOaHUH:

MaremaTnueckuil U IpyXKUHHBIA MasTHUKU. [IpeBparienre sHepruu npu KojedareaIbHOM

JBHXXCHHUHN

1.26

1.27

3aryxatomue konaebanus. BerHyxaennbie konedanus. Pezonanc

MexaHn4ecKne BOJHBI. HpO)IOJ'II)HI)Ie " TIOINICPEUYHBIC BOJIHBEI. HJ'II/IHa BOJIHBI U CKOPOCTH

pacnpoCTpaHCHUs BOJIHBI:

L=v-T

1.28

3ByK. I'/poMKoCTh M BbIcOTa 3ByKa. OTpa)keHHE 3BYKOBOI BOJIHBI Ha I'PAHULIE JIBYX CpE.

NHuppa3Byk u yabpTpasByk

1.29

IIpakmuueckue pabomoi
H3mepenue cpeaHeil MIOTHOCTH BELIECTBA; apXUMEIOBOM CHUIIBL, KECTKOCTU INPYKHUHBL;

Kod(uIMeHTa TPEHUS CKOJBXKEHHs; pabOThl CUJIbl TPEHUS, CUJIbl YIPYTOCTH; CpelHel




CKOPOCTH JBW)KEHHSI Opycka 10 HAKJIOHHOW IIJIOCKOCTH; YCKOPCHHs OpycKa IpH
JOBUXKXCHUU 110 HaKHOHHOfI IINIOCKOCTH,; 4aCTOTHI U HepI/IO,Z[a KOHe6aHHﬁ MATEMATHUYCCKOTI'O
MasiTHHKA, 4acTOTHl M TEpPHOAa KoJeOaHHi MPYKMHHOTO MasTHHKA; MOMCHTA CHIIBI,
JEHCTBYIONIETO Ha pblYyar; paboThl CHUJIBI YIPYTOCTH TPH MOABEME Tpy3a C MOMOIIBIO
HETOABIKHOTO OJIOKa; pabOThl CHIIBI YIPYTOCTH INPH IMOABEME Ipy3a C ITOMOIIBIO
IIOBIKHOTO OJIOKA.

HccnenoBanre 3aBUCHMOCTH apXUMEIOBOM CHIIBI OT 00BbEMA MOTPYKEHHOM YacTH Teja U
OT IIJIOTHOCTH KHUAKOCTHU; HC3aBUCHUMOCTH BBITaJIKI/IBaIOH_[eﬁ CHJIBI OT MACChI T€JIa, CHJIBI
TPEHHUS CKOJBKEHHUS OT CHJIbl HOPMAJIbHOIO JaBJACHHS W OT POJa MOBEPXHOCTH; CHJIBI
YIPYTOCTH, BO3HUKAIOLIECH B MPYXXHUHE, OT CTENEHU JAe()OpMaIiy MPYKUHBI, YCKOPEHHS
Opycka OT yrja HaKJIOHa HampaBJSIONICH; mepuoaa (Y4acToThl) KOJCOAHHH HHTSIHOTO
MasTHHUKaA OT JJIMHbI HUTH, HCpI/IOIIa KOJIG63.HI/II71 HPY)KI/IHHOFO MasiTHUKA OT MACChI pr33
U KECTKOCTH TPYXKHUHBI; MCCIICAOBAHNE HE3aBUCUMOCTH TEPHOA KOJICOAHHI HUTSIHOTO
MasTHHKA OT Macchl Ipy3a. [IpoBepka yciioBus paBHOBECHSI pbl4ara

Qusuueckue seieHuss 6 npupooe: TPUMEPHl JBUKCHUS C PAa3IUYHBIMH CKOPOCTSIMH B

JKUBOH M HEXHUBOU [Ipupoae, HeﬁCTBHe CHUJIbI TPCHUS B IIPUPOAC U TCXHUKE, IIPUIIHMBLI U

OTJIMBBI, ABHMXXCHHC IIJIAHCT ConHe4yHon CUCTCMbI, PCAKTUBHOC ABMXXCHUC IKHBBIX

130 OpPraHU3MOB, pblUard B TeJle YeloBeKa, BIUSHUE aTMOC(PEPHOro JaBiCHHs Ha >KUBOMH
OpraHu3M, IUIaBaHME pbIO, BOCHPHUATHE 3BYKOB JKUBOTHBIMH, 3E€MJIETPSACEHUE,
CEICMHMYECKHE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoucmea. CIUAOMETpP, JATYUKU MOJIOXKEHUS, PACCTOSHUS U YCKOPEHMS,
JUHAMOMETp, TMOAIIUIHUKH, paKeThl, pblYar, IMOJABWXHBIH M HEMOJBIKHBIA OJIOKH,

1.31 HAKJIOHHAs IUIOCKOCTb, IPOCThIE MEXaHU3MbI B OBITY, COOOIIAIOMIMECS COCYAbI,
YCTPOMCTBO BOJOMNPOBOJA, TMJIPABINYECKUN Mpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPUIHEBOW HACOC, ApEOMETP, 3XO0JIOT, UCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE TOJOXEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOEHHUs BEIIECTBA.

2.1 Mopenu TBEPAOTO, KUIAKOTO U Ta3000pa3HOro COCTOsSHUM BemecTBa. Kpucrannnueckue
U aMopdHBIE Tena

59 JBmxenue wactuil BemiecTBa. CBsS3b CKOPOCTH JIBMIKEHHUSI YAaCTHI[ C TEMIEpPaTypOu.

- BpoynoBckoe nBuxenue, mudpdys3us

2.3 CMaunBaHue U KalWUISPHBIE SIBICHUS

2.4 TennoBoe pacIMpEeHNUE U CKATHE

2.5 TennoBoe paBHOBECHE

26 Bryrtpennsis sneprus. Pabora u temionepenaya Kak crmocoObl M3MEHEHHUS BHYTPEHHEH

' SHEPrUuu
2.7 Bunel Tennonepenayun: TeMI0NPOBOIHOCTD, KOHBEKLINS, U3TyUEHHUE




Harpepanue u oxnaxaenue ten. KoamyecTBo TemnoThl. Y AenbHasg TEMIOEMKOCTD:

2.8 Q:ﬂn[fz—fl]
3aKOH COXpaHEHUs YHEPTUH B TEIUIOBBIX IIpOLIeCcax. Y paBHEHUE TEIIOBOTO OaaHca:
2.9 Ql +Q2 +..=0
Hcnapenne u koHaeHcAMs. MI3MeHeHne BHYTpEHHEH SHEPrUu B MPOLECCe HCIApeHUs U
2.10 KoHaeHcanuu. Kunenue sxuakoctu. Y aenbHas Teriora mapooodpasosanus: L = Q/m
2.11 BrnaxHocTs Bo3ayxa
[InaBnenne m kpucrammu3anus. V3MeHeHHe BHYTPEHHEW SHEPTUU NpU IUIABJICHUU U
KPHUCTAJUIN3AIMY. Y JIeTIbHAs TEIUIOTa IIaBICHHUS:
2.12 ) 0
m
BHyTpeHHsIsT SHeprusi cropaHusi TOIUIMBA. Y eJbHAsl TEIUIOTA CTOpPAaHUs TOILIMBA: (| =
2.13 Q/m
2.14 [Tpuniuns! paboTs! TemnoBbix Apuratenei. KI1/l teruioBoro apuratens
Ilpaxmuueckue pabomul
N3mepenne ynenpbHOH TEMTOEMKOCTH METAUNTMIECKOTO MIMHAPA; KOJTHMYECTBA TEIUIOTHI,
MOJYYEHHOT0 BOJOM KOMHAaTHOH Temmeparypbl (PUKCHPOBaHHOW MaccChl, B KOTOPYIO
215 OIyIIIEH HATrpPeThIi IWIMHAP; KOJMYECTBA TEIIOTHI, OTAAHHOTO HArpeThIM IFIIMHAPOM,
' 1oCJ€ ONMYCKaHWA €ro B BOJy KOMHATHOW TEeMIIEPaTyphl; OTHOCHUTENIBHOW BIIAXXHOCTH
BO3/yXa; yIeNbHOW TEIUIOTHI TUTaBJICHHS JibJa. VcciieqoBaHe N3MEHEHHS TeMITePaTyphI
BOJIBI TIPH PA3JIMYHBIX YCIIOBHSAX; SIBICHUS TEIJIOOOMEHA MPH CMEIIUBAHUH XOJOTHON H
ropsiueit Bozpl; mpoliecca UCrapeHust
Qusuueckue a61eHUs 8 npupooe: TIOBEPXHOCTHOE HATSDKEHUE M KallWJIISIPHBIC SIBIICHUS B
2.16 NpUpOJIe, KPUCTAIUTBI B MpHpoe, u3inydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 00pa3zoBaHUE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoticméa: KanWUIIPbl, TPUMEPbl HCIOJIB30BAaHHUS  KPHCTAIJIOB,
2.17 KUIKOCTHBIA TEPMOMETp, IAaTYMK TEMIEpaTyphl, TEPMOC, CHCTEMa OTOIUICHUS JIOMOB,
THUTPOMETPBI, IICUXPOMETP, TapoBast TypOUHa, TBUTATENIb BHYTPEHHETO CTOPAHHS
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 Onexrpuzanus Tei. J[Ba BUa 3JIEKTPUUECKUX 3aps0B
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona




3.3

3aKOH COXpaHEHUs IEKTPUIECKOTO 3apsiaa

OnekTpuyeckoe nojie. Hanpspk€HHOCTD AnekTpudeckoro nodis. [IpuHiun cynepno3uiuu

3.4
IIEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE)
35 Hocurenu anexrpruueckux 3apaaoB. J[efCTBHE 3JIEKTPUUYECKOrO IO HA JIEKTPUUYECKHUE
3apsanbl. [IpoBOAHUKY U AUAIIEKTPUKU
[TocrossHHBIN BneKkTpudeckuid TOK. JleHcTBus anekTpuueckoro Toka. Cuiia ToOKa.
Hanpsxenue.
3.6 I=q/t,U=A/
DNEKTPUUECKOE COIIPOTUBIIEHHE. Y ACIbHOE 3JIEKTPUUECKOE COIIPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma 15 yuactka snektpudeckoi menu: | = U/R
[locnenoBarenbHOE COEIMHEHNE TIPOBOIHUKOB:
I,=1,; U=U,+U,; R=R +R,
3.9 [TapannenbHoe coeAMHEHNE TPOBOAHUKOB PAaBHOTO CONPOTUBIICHMUS:
U=U:1=1+1,; Rzi.
2 2 P
CMelaHHbIE COEJUHEHNS IPOBOIHUKOB
Pabota u momHOCTS A5ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenna:
3.11 O=I"-R-t
3.1 OnbiT Opcrena. MarHuTHOE MoOJie OPSIMOTO MPOBOJHMKA C TOKOM. JIMHMM MarHMTHOM
WHIYKIUU
3.13 MarnuTtHoO€e nojie TOCTOSHHOTO MarHuTa. BzauMoneiicTBiue NOCTOSIHHBIX MAarHUTOB
3.14 JleiicTBrE MarHUTHOI'O NOJISl HA POBOJIHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
IIpaxmuueckue pabomoi
3.16 W3mepenue 31€KTPUYECKOrO CONPOTUBIIEHHUS PE3UCTOPA; MOILIHOCTU 3IIEKTPUYECKOIO

TOKa; pabOThI JIEKTPUIECKOTO TOKA.

I/ICCJIGI[OBaHI/Ie 3aBUCUMOCTHU CHUJIbI TOKA, BO3HHUKAIOLICTO B IIPOBOJHUKC (pGSI/ICTopr,




naMnqua), OT HaANPsXKCHUSA Ha KOHLAX IMPOBOAHHKA, 3aBUCHUMOCTHU COIIPOTHUBIICHUSA OT
JJIMHBI TPOBOAHUKA, IJIOMAAN €0 HONICPCHHOI'0 CCUHCHUA U YACIIBHOTO COITPOTUBIICHUA.

HpOBepKa mpaBujia OJId OJCKTPUUYCCKOI'O HANPSIKCHUA IIPU  IIOCIEA0BATECIIBHOM
COCAMHCHUH ITPOBOJHUKOB; IIpaBuJIia AJId CUJIbI SJICKTPUYCCKOTO TOKA IIPHU MMapalJICIIbHOM

COEITMHEHUH MPOBOIHUKOB (PE3UCTOPHI U JTAMIIOYKa)

Dusuveckue s61eHUs 8 npupode: OJICKTPHUYCCKUEC SABJICHUSA B aTMOC(bepe, SJICKTPHUICCTBO

3.17 JKUBBIX OPraHU3MOB, MATHUTHOE TOJIe 3eMIH, Apel( MOITFOCOB, PO MATHUTHOTO TOJIS
JUTSL )KU3HU Ha 3emiie, MOJIIPHOE CUSHUE
Texnuyeckue ycmpoticmea: 3JACKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUUK
3.18 AIIEKTPUUYECKOW  JHEPIHH,  DIIEKTPOOCBETHTEIbHBIE  MPUOOpPHI,  HarpeBaTeIbHBIC
' ANEKTPONpUOOpHl  (MPUMEPBI), DIEKTPUYECKHE MPEJOXPAHUTEIH, DIEKTPOMArHHT,
AIIEKTPOABHUTATEIb IIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA
3.19 DneKkTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpoMarHUTHBIX BOJH
3.20 JlyueBas mojnenb cBeta. [IpsiMonuHeiiHOe pacipoCcTpaHeHUe CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucniepcust cBera
324 JIunza. Xox nydeit B muH3e. DokycHoe paccTosiHUe JIMH3bL. OnTHyeckas cuiia JuH3bL D
' = 1F
3.25 ['na3 xak ontuyeckas cucrema. Onruyeckue npuodopsl
Ipaxmuuyeckue pabomul
#HH##Par###13mepeHne OoNTUYECKON CHIIBI COOMparoIieil JTUH3BI, (POKYCHOTO PAaCCTOSTHUS
cobuparonieid JUH3bl (IO CBOMCTBY paBEHCTBA pa3MepoB MNpeaMeTa U H300pakeHus,
396 KOTJIa TIPEIMET PACIIONIOKEH B TIBOMHOM (hoKyce), moKa3aTels IMPEIOMIICHHSI CTEKIIA.

' #HH#Par###llccnenoBanue  CBOMCTBa  M300pa)KeHHs, TIOJYYEHHOIO C  TOMOIIbIO
coOuparomiel JIMH3bI, HW3MEHEHHs] (POKYCHOTO pacCTOSHUS JABYX CIOXKEHHBIX JIMH3;
3aBHCHUMOCTH yIJIa MPEJIOMIIEHHUS] CBETOBOTO Jy4a OT yIjla MaJieHUs] Ha TPAHUIE «BO3JYX
— CTEKJIO»

3.97 Qusuueckue senenuss 6 npupooe: 3arMmenns ConHua u JIyHBI, 1BeTa Tel, ONTHYECKHE

' SBJICHUA B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.28 Texnuueckue ycmpoiicmea. 04KH, IEPUCKOTI, (OTOAIAPAT, ONTUYECKHE CBETOBO/IBI
4 KBAHTOBGBGIE ABJIEHUA
4.1 PamnoaktuBHOCTH. Anb(a-, OeTa-, ramma-usnydeHus. Peakiuu anbda-u 6era-pacnama
4.2 Omneiter Pe3epdopna o paccesauto anbda-dactuil. [nanerapuas Mozaenb aroma
4.3 CocraB aroMHOTO sigpa. M30TOMB!
4.4 [Tepuon momypacmnaza aTOMHBIX SiAEp
4.5 SlnepHble peakiiy. 3aKOHBI COXPaHEHUS 3apsS0BOTO U MaCCOBOTO YHUCEI




Qusuueckue A6N1eHUs 8 Npupooe: €CTECTBEHHbIH pPaJMOAKTUBHBIA (POH, KOCMHYECKHE

4.6 Jy4yH, paJMOaKTUBHOE W3JIy4EHHE IPHUPOJHBIX MHUHEPAJIOB, ICHCTBHE paJlOaKTUBHBIX
M3JIy4€HUI Ha OPraHu3M 4eJIOBEeKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKON, WHAWUBUIAYAIbHBIA JO3UMETp, Kamepa

Bunbcona, snepHas 3HEpreTuKa




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

1. ®wusuka, 7 knacc/Ilepeimkun A.B., OO0 «IPODAy, 2021 1;
2. ®usuka 8 knacc/Ilepreimkua A.B., OO0 «/IPODA», 2021 T;
3. @uswmka. 9 kimacc/A. B. Ilepeimikun, E. M. I'ytHuk OO0 «/Ipoda» 2021 r

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. JImmaktudeckue matepuaibl. 7 kiacce (aBTopel:A. E. Mapown, E. A. Mapon). — M.: JIpoda, 2015.

2. ®wuswuka. /luaraoctudeckue padboTsl. 7 kiacc (aBropel:B. B. [llaxmarosa, O. P. lledep). — M.
Hpoda, 2017

3. ®wusuka. COOpHHK BONPOCOB U 3a1a4. 7 kiacc (aBropsl: A. E. Mapow, E. A. Mapos, C. B.
[Tozotickun) . —M.: [Ipoda, 2017

4. H.B. ®unonosud Meroanyeckoe mocodoue 2015 M. Ipoda

5. A.E. Mapomn, E.A. Mapon CamocTosTenbHbIe 1 KOHTPOJbHBIE PaboThI-8 kitacc 2017 M. poda
B.B. lllaxmaToBa ,O.P. lledep

6. Jlmarnoctuyeckue padbothl -8 kiacc 2016 M. ipoda

7. A.E. Mapon, E.A. Mapown, C.B. ITo3oiickuii Coopark Bomnpocos u 3amaq 2015 M. [Ipoda

8. ®usmuka. Tectsl mo Gusuke k yueObuuky A.B. [lepoimkuna. 9 knace aBrop A.B. UeboTtapesa
YMK OI'OC «9Ox3amen» M. 2013).

9. ®uswmka. JIunaktudeckue matepuaisl. 9 kiace (aBTopsl A. E. Mapon, E. A. Mapon).

10. ®usuka. COOpHHK BOMPOCOB U 3a1a4. 7-9 kitaccel (aBTopsl A. E. Mapown, C. B. Tlo3otickwii, E. A.
Mapon).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

https://resh.edu.ru/subject/28/7/
http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
9. http://nano-edu.ulsu.ru

10. http://www.all-fizika.com/

11. http://interneturok.ru/ru

12. http://elkin52.narod.ru/
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