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MOSICHUTEJIbBHAS 3AIINCKA

[Iporpamma 10 (¢uU3MKEe Ha YpPOBHE OCHOBHOIO OOLIEro 00pa3oBaHUs
COCTaBJI€eHa Ha OCHOBE MOJOXEHUW M TpeOOBaHUN K pe3yjibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTEIbHON MpPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Taxxke ¢ yuétoM (henepanbHON paboueit MporpaMMbl BOCTIUTAHUS U
Konnenuuu npenonasanusi yue6Horo npeamera « Ouznkay.

[Iporpamma 10 (u3NKke Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTaBJI€EHA Ha OCHOBE IMOJOXXEHUW U TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30oBaTelIbHOW MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHOU pabouei mporpaMMbl BOCIUTaHUS U
KOHIICTIIIUY MTPEnoiaBanus yueOHoro npeamera «duzukay.

Copepxkanue mporpaMMmbl 10 (QU3MKE HampaBieHO Ha (opmupoBaHHe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOUIMXCS W OpPraHU3aLMI0 H3yUECHHS
GbU3UKN Ha JEITEIbHOCTHON OcHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXHOCTH y4ueOHOro mpemMera B peanusamuu TtpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpPEIMETHBIM pPe3yJibTaTaM OOy4eHHs, a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo u3uke ycTaHaBIMBAET paclpeneieHue y9eOHOro MaTepuana
1o rojaMm o0ydeHus (10 Kjaccam), MpejyiaraeT IPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCp>KaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00yJarouxcs.

[Iporpamma 1o ¢usuke paszpaboTaHa C IEJIbIO OKa3aHUS METOJUYECKOU
MOMOIIY YYUTEITIO B CO3/IaHNU paboveil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®duszrka sABISAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
MPEAMETOB, MOCKOJbKY (U3MYECKUE 3aKOHBI JieKaT B OCHOBE IMPOIECCOB U
SBIICHUM, W3y4YaeMbIX XUMHCH, OHWOJIOTHEH, acTpOHOMHEH © (PU3NUECKOU
reorpadueli, BHOCUT BKJaJ B €CTECTBCHHOHAyYHYIO KApTUHY MHDA,
npefocTaBisieT Haubojee sCHbIe o00paslbl MPUMEHEHUS HAyYHOTO METojia
MO3HAHUS, TO €CTh CIIOCO0A MOTYy4YEeHUS! JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna w3 raaBHBIX 3a7ad (U3UUECKOTO OO0pa3oBaHHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4arommxcs.

N3yuenne ¢usukm Ha 06a30BOM ypOBHE TPEIAINOJIaracT OBJAJACHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSITDH SIBJICHUS,

e OIICHWBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHNUS,



HHTCPIIPCTUPOBATL JAaHHBIC M HCIIOJb30BATh HAYYHBIC OOKA3aTCIbLCTBA
I TIOJTYYUCHUS BBIBOOB).

[lenn wusyueHuss (U3MKK HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
ONpeJeNeHbl B KOHLENUWU IpenojaBaHus yuyeOHoro mnpeamera «Pusnka» B
oOpa3oBaTelbHBIX opraHusanusx Poccuiickoit ®enepaiuu, peamu3yrOMUX
OCHOBHBIE 00111e00pa30BaTeIbHbIE MPOTPAMMBI.

[enun nzydyeHust pu3nKu:

NpUOOpPETEHUE HWHTEpeca M CTpPEeMJICHUS OOydYalolUXci K Hay4YHOMY
W3YYECHUIO MPUPOJBI, PA3BUTUE UX HHTEIUIEKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE NPEICTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA B (hOPMHUPOBAHUE
HCCIIE0BATEIBCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUAM;
dbopMHpOBaHHE HAyYHOIO MHPOBO33PEHMSI KaK pe3yJibTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTaIbHbBIX 3aKOHOB (DM3UKH;
dbopMupoOBaHUE TPEACTABICHUA O pONM (DU3UKH U1 Pa3BUTHUS APYTHX
€CTECTBCHHBIX HAyK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  TMpEACTaBICHUH O  BO3MOXHBIX  cepax  Oyayuiei
npo¢eCCUOHATIBHON JIeITEIbHOCTH, CBA3aHHON ¢ (DU3UKOM, MOJATOTOBKA K
JajgbHeWIleMy 00y4eHHUIO B 3TOM HAMPABJICHUMU.

JlocTikeHne 3TUX IeNied MporpaMMbl 1Mo (U3UMKE Ha YPOBHE OCHOBHOTO
oOurero o0pazoBaHus 00ECIIEYMBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

NpUOOpPETCHUE 3HAHMA O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, 3JIEKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHUI OIMMCHIBATH M OOBSCHATh (DU3UUYCCKUC SIBJICHUS C
WCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHHM;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX paCUYEeTHBIX 3a1ad ¢
WCITIOJIb30BAaHUEM bu3IIecKux MOJIETIeH, TBOPYECKHUX u
MPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUN HAOTIOAaTh MPUPOTHBIE SIBJICHUS U BHITIOIHATH OTIBITHI,
JabopaTtopHble pabOTBI W OKCIEPUMEHTAJIbHBIC HCCICIOBAHHUS C
UCITIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPHUEMOB paboThl ¢ MH(pOpManuend (PU3HNUECKOTO COACPIKAHUS,
BKJTFOYAsi MH(POPMAITUIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHUYECKOE OlICHUBaHUE UH(OPMAITIH;

3HaKOMCTBO CO cdepamMu MPoPeCCHOHATILHOMN NeATEIBHOCTH, CBI3aHHBIMU
C (U3NKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSX (PU3UIECKON HAYKH.



OO611ee YrciIo YacoB, PEKOMEHJOBAaHHBIX JIJIsl U3ydeHUs GU3UKUA Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Heenwo), B 8 kiiacce — 68
yacoB (2 uwaca B Hemeno), B 9 kimacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemsiii B mporpaMmme mo (GuU3MKe MepedyeHb JabopaTopHBIX padoT H
OTBITOB SIBJISICTCSI PEKOMEHIATEIIbHBIM, YUUTENb JCNaeT BHIOOP MPH MPOBEICHUH
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBHUIYATbHBIX OCOOCHHOCTEH
00yJarommxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHWi, MpeajaraéMbiX B pamMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.



COAEPKAHUE OBYUEHUSA

7 KIIACC
Du3uKa 1 €€ poJb B IO3HAHUHU OKPYIKAKOLIEro MUpa.

®usuka — Hayka o npupoxe. SBieHus npupoapl. Ousznueckue SIBICHUS:
MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckne BenMuuuHbL. M3MmepeHue Qusnueckux BenuuuH. DuznuecKue
npubopsl. [lorpenHocTs u3MepeHnit MexayHapoiHas CucTeMa euHUII.

Kak ¢uzmka u Japyrue eCTeCTBEHHbIE HAyKH HM3y4aloT IPUPOIY.
EcrecTBeHHOHAYy4HBIM METOJ TO3HAHUS: HAOIIOJIEHHUE, IMMOCTAHOBKAa HAYYHOIO
BOIIPOCA, BBIIBUKEHUE THIOTE3, SKCIIEPUMEHT 110 MTPOBEPKE TUIOTE3, OOBICHEHUE
HaOmoaaemMoro siBieHus. Onucanue GuU3NUecKUX SIBJICHUN C TOMOIIBIO MOJIeIei

Jemoncmpayuu.

1. MexaHu4YecKkHue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIE
SIBJICHUSL.

2. Dusuyeckue MpUOOPHI U MPOLETypa MPAMBIX U3MEPEHUI aHAJIOTOBBIM H
1M ppoBBIM TPUOOPOM.

Jlabopamopnsie pabomel u onvimol.

1. OmnpeneneHue LEHbI IeTIEHUs IKaJIbl U3MEPUTEIBHOr0 Mpubdopa.

2. HM3mepeHue pacCTOSAHUMU.

3. H3mepenune o0bEMa XHAKOCTH U TBEPJOTO Tea.

4. OmnpeneneHue pa3MepoOB MaJlbIX TEN.

5. M3MepeHue Ttemmeparypbl MPU MNOMOIIM KUIAKOCTHOTO TEPMOMETpA U
JIaTYNKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH IMOJETA
IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJbllne, 4eM OOJbIlIe BhICOTA
ycKa.

IlepBoHavajibHbIE CBEJICHUA 0 CTPOCHUM BelllecTBA.

Crpoenue BemiecTBa: aTroMbl M MOJIEKYJbI, HMX pa3Mepbl. OTBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBwxenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUSI YaCTHUI[ C
Temrnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzaumoneiicTBue yactuil
BEIIECTBA: MIPUTSHKEHUE U OTTAJIKMBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBsI3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

1. HabGmrogenune OpoOyHOBCKOTO JIBHIKEHHSI.

2. HaGmonenue nuddyzum.



3. HaOmtonenue — siBneHuid,  OOBSACHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTaJIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomel u onvimol.

1. OueHka JuaMeTpa aroMa METOJAOM psloB (C  HMCHOJIb30BAaHUEM

dboTorpaduii).

2. OnBITHI 110 HAOIIOICHUIO TEIJIOBOT'O PACHTUPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSAKEHUS.

JBUKEeHMEe M B3aMMOJAEICTBHE TeJl.

Mexannyeckoe HIBUWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsisi CKOPOCTh IPU HEPABHOMEPHOM JBMKEHHUM. Pacuer myTu u
BPEMEHH JIBUKCHUSL.

SIBnenue wuHepIMU. 3aKOH MHEpUMH. B3aumonaeiicTBue Ten Kak MNpUYMHA
M3MEHEHHUSI CKOPOCTH JBWXKE€HMsI Tesl. Macca Kak Mepa HMHEpPTHOCTH Tela.
[ImoTtHOCTH BemiecTBa. CBSi3b IUNIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHUILIE
o0beMa BElIeCTBA.

Cuila KaK XapakTepucTUKa B3aumojaeicTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOIIBI0 AMHAMOMETpA. SIBJI€HUE TIATOTCHUSA W CUJIa
TskecTH. Chlla TSHKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAIIPaBJIEHHBIX MO OJHOM npsMoi. PaBHoxeicTByromas cwi. Cuia TpeHus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpEeHUE B PUPOJIE U TEXHUKE.

Hemoncmpayuu.

HaOmroieHrie MexaHu4ecKoro IBUKEHUS Tea.
N3Mepenune CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.
HaGmronenue siBjeHUST HHEPIIUH.

1

2

3

4. HaOmroieHre u3MeHEeHUs1 CKOPOCTHU MPHU B3aUMOJIEUCTBUH TEII.

5. CpaBHeHHE Macc 10 B3aUMOJECHCTBHUIO TEIl.

6. Cl0XeHue CuJl, HallpaBJIEHHBIX M0 OJJHOMN MPSAMOM.

Jlabopamopnwie pabomel u onvimol.

1. OmpeneneHue CKOPOCTU PAaBHOMEPHOTO JBUKEHUS (IIapuKa B KUIAKOCTH,
MOJIEJIH JIEKTPUUECKOTO0 aBTOMOOUIISI M TaK Jajiee).

2. OmpeneneHue cpeaHeil CKOPOCTH CKOJBXEHHUS Opycka WM LIapuKa IO
HAKJIOHHOM TJTIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPIOTO TeNa.

4. OmbITHI, JEMOHCTPUPYIOLIHE 3aBUCUMOCTh paCTsDKEHUSA (AeopMariim)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBIL.

5. OmbIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIbl TPEHUS CKOJIBKEHHS OT
Beca Tela U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

JlaBjieHne TBEPABIX TeJl, *KUAKOCTEH U ra3oB.



Hasnenue. CriocoObl yMEHBIICHHS U YBEIUUEHUs naBieHus. [laBneHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT oObema, Temmeparypsl. llepenaua naBiaeHuUs
TBEPJABIMU TEJIAMH, KUIAKOCTAMU KU raszaMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIMHbl. 3aBUCUMOCTb JABJIEHUS JKUJIKOCTH OT TiayOuHbl. ['mapocraTmueckuit
napajokc. Coobuaromuecs cocynbl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
BO3aAyHON oOonouku 3emiu. OmbeiT Toppuuennu. M3mepenue atrmocdepHOTo
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t M3MepeHus: aTMOCHEPHOTO TaBJICHHUS.

JelicTBue KUAKOCTU U raza Ha NOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoruiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbB JAABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coolmaromuecs: Cocyabl.

['mapaBauyueckuit mpecc.

[IposiBnenue nelcTBUs aTMOC(HEPHOTO JaBICHUSI.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOW YacCTU
TE€JIA ¥ IJIOTHOCTH KUJKOCTH.

I A

N

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcIioBHME IUIaBaHUS TEJ: IUIABAHWE WJIM TMOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOIIICHHUS TNIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HccrnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMaA MOTPYKEHHON B
KUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIOIIEH Ha  TEJO,
MOrPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITUIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B )KHJIKOCTH, OT MacCCHhI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJKHBAIOIICH  CHJIBI,
JEUCTBYIONEH HA TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
AKUJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHwe apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU U
OIpelielIEHUE €€ rPy30I0AbEMHOCTH.

PabGora u MoIHOCTB. JHeprus.

Mexanuueckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: phlUar, OJOK, HaKJIOHHas IUIOCKOCTh. IIpaBuio

paBHOBecusi pblyara. lIpuMmeHeHwe TmpaBWiia paBHOBECHUSI pbluara K OJIOKY.



«3omoToe mpaBmwiIo» MexaHuku. KoadduimeHTt mone3Horo AecTBUsA (nanee —
KIIMI) mpocThix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY M TEXHHKE.

Mexanuueckas »dHeprus. KuHeTmueckas W TOTCHIMAJIbHAs SHEPTrHUs.
[IpeBpaienne 0THOTO BHJ1a MEXaHUYECKOW YJHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. [Ipumepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimol.

1. Ompenenenve pabOTHI CUIIBI TPEHUS MPU PABHOMEPHOM JBMIKEHUU Tela

110 TOPU3OHTAJIBHON MTOBEPXHOCTH.
2. HccrenoBanue yclIOBUM PaBHOBECHS pblyara.
3. H3mepenue KII/] HaKIOHHOM IITIOCKOCTH.

4. H3ydyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUHU.
8 KUIACC

TenioBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUS
BemecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYJ. OINBIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUH.

Mogenu TBEPAOro, KHUIKOTO M Ta3000pa3HOrO COCTOSIHMM BEIIECTBA.
Kpucramiueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Tra30B, KUIAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUM MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.
CMaunBaHMe U KanWJUIAPHBIE siBIEHUS. TemioBoe paclumpeHue 1 CKaTue.

Temneparypa. CBs3p TemmepaTypel €O CKOPOCTBIO TEIUIOBOTO JBHKECHUS
yacTull. BHyTpeHHsisi 3Heprus. CrnocoObl H3MEHEHHsS BHYTPEHHEW HHEPruu:
Teronepeaaqa U COBEpLICHUE paboThI. Bunsl TEILIONEepEeaauHn:
TEILIONPOBOIHOCTh, KOHBEKIMS, U3JIyUEHHUE.

KomnuectBo TemoTel. YaenpHas TEIIOEMKOCTH BEIllECTBA. 1emIo00MeH U
TEIUIOBOE paBHOBEcHME. YpaBHEHUE TeruioBoro OanaHca. IlinaBieHue u
OTBEPACBAHUE KPUCTAUIMYECKMX BELIECTB. YJelbHasg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOro
JTABJICHMUSL.

BrnaxxHocTts BO31yXa.

OHeprus TOIUIMBA. Y A€JIbHAS TEIIOTa CTOPAHMUS.

[Tpuniunel pabotsl TersoBbix asurareneit KIIJ TtemnmoBoro nBurartens.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHMs U MPEBPALIECHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1. HabGmoaenune OpOyHOBCKOTO JIBHKEHHSI.
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Hab6monenne nuddysun.

HaOmronenne ssBeHUi cMauyMBaHUS U KaWUIAPHBIX SIBIICHUM.
HaOmroieHre TemioBoro pacimpeHus Tel.

N3meHeHne naBieHus rasa Mpu M3MEHEHHM 00bEMa W HarpeBaHUM WU
OXJIAXKCHUU.

[TpaBuita u3MepeHus TeMIepaTyphl.

Bubl Teronepenaum.

OxJtaXkieHue IpHU COBEPIIEHUH PabOTBhI.

HarpeBanue npu coBepIiieHIN padOThl BHEITHUMU CHJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

. HaOimroieaue KureHus.

. HabGmroneHre mocTostHCTBA TeMrepaTyphl IIPH TUTaBICHUU.
13.

Moenu TEeIIOBBIX JABUTATEIEH.

Jlabopamopnsie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITBl IO OOHAPYKEHUIO TEUCTBHS CHIT MOJIEKYJIIPHOTO IPUTSKEHHUS.
OnpITHI IO BBIPALIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl O HAOTIOJIEHUIO TEIJIOBOTO PACIIUPEHUs Ta30B, KUAKOCTEH W
TBEPABIX TEIL.

Omnpenenenue AaBieHus BO3Ayxa B OajsioHe IIPUIIA.

OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb JaBJIEHUS BO3JyXa OT €ro
00BbEMa U HArPEeBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmionenne wu3MeHeHUsT BHYTPEHHEH »HHEpruM Tejla B pe3yJsibTare
TeIIonepeaui U padoThl BHEITHUX CHUJI.

HccnenoBanue sBIEHHUS TEIUIOOOMEHA MpPU CMEIIMBAHUU XOJIOJHOW W
ropsiuer BOJIBI.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IpHU
TEIJI000MEHE C HArPEThIM METAIMYECKUM LUIUHAPOM.

Onpenenenue yIeapHON TEIIOEMKOCTH BEILECTBA.

HccenenoBanue nporecca UCriapeHus.

Ornpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaenbHOM TEMIOTHI IIJIABJICHHUS JIBJA.

DJIEKTPUYECKHEe 1 MATHUTHBIE SIBJICHUS.

Onektpu3auus Ten. /[[Ba poma siekTpuueckux 3apsiaoB. BzaumopeiicTBue
3apsoKeHHbIX Ten. 3akoH KynoHa (3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX T€J OT BETUYUHBI 3apSJI0B U PACCTOSHUS MEKY TEJIaMH).

Onextpuueckoe noisie. Hanpssk€HHOCTH 3nekTpuueckoro mnoss. [lpuHimn
CYIEPIO3UILIMU NEKTPUUYECKUX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpOBOOHHMKM W JOUANEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKAN TOK. YCIOBUS CYIIECTBOBAHUSA DSJICKTPUYECKOrO TOKA.
N CTOYHMKHM TIOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOro TOKa (TEeIioBoeE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckas uenb. Cuima  TOKa.  DJIEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBiIeHHE NPOBOJHUKA. YIEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
o ydactka nenu. [locnegoBarenbHOE W mapajuieNibHOE — COCIMHEHHUE
MIPOBOJAHUKOB.

PaGotra w MOmHOCTH J3JIeKTpUuecKoro Toka. 3akoH J[xoymns—JleHa.
DneKkTpudecKre ey U MOTPEeOUTENH IEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE ~ MarHuTHl.  B3auMoOAEHCTBHME  TMOCTOSAHHBIX ~ MAarHUTOB.
MarnuTtHoe nosie. MarHuTHoe nosie 3eMJId U €ro 3HA4YCHHE JIJIs *KU3HU Ha 3eMlle.
OneiT  Opcrena. MarHuTHoe 1oJe€  3JIEKTpU4Yeckoro Toka. IlpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MAarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSSHHOTO TOKa. M CMoyib30BaHUE 3JIEKTPOJABUTrATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SIBneHue 3aeKTpoMarHuTHOW MHAYKIUU. [IpaBuino JleHua.
DIIEKTPOreHepaTop. CrniocoObl NOJIyYEHUS ANEKTPUUYECKOU SHEPIUH.
DJIEKTPOCTAHIIUN HAa BO30OHOBIISIEMBIX HICTOUHUKAX YHEPTHH.

Hemoncmpauyuu.

DJeKTpu3alus Ted.
JIBa poaa 3JIEKTPUYECKUX 3apsII0OB U B3AUMOJACHCTBUE 3aPSAKEHHBIX TEI.
Y CTpOUCTBO U JIEUCTBUE HIIEKTPOCKOIIA.
DneKTpocTaTuuecKast UHIYKIHS.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPsJIOB.
IIpOBOIHUKH U AUBJIECKTPUKH.
MoaennpoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlencTBUS 3IEKTPUUECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KHUJIKOCTH.
. 'a3oBBI1 pa3psn.
. I3mepenune cuibl TOKa aMIepMETPOM.
. 3MepeHune 2IeKTpUIeCKOTO HAMPSKEHUS! BOJIbTMETPOM.
. PeocTtat 1 MmarazuH cOnpoTUBIICHUH.
. BzaumoericTBrEe MOCTOSSHHBIX MAarHUTOB.
. MozenupoBaHre HEBO3MOXKHOCTH PA3CICHUS ITOJI0COB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHre MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHoO€ 1oJje ToKa. DJIEKTPOMArHUT.

JlelicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

DJIEKTPOABUTATENH ITOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JIEKTPOMAarHUTHON MHIYKIIHH.

Omnbrter @apages.

3aBUCMMOCTh HAIIPaBJICHUS HWHAYKIHOHHOTO TOKA OT YCJIOBUUA €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o v kAW

10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAONIOACHHUIO DJEKTPU3AIMK TeJd WHIYKIMEHW U Mpu
CONPUKOCHOBEHUH.

HccnenoBanne NOEUCTBUS JIIEKTPUYECKOrO TMOJ HA MPOBOJHUKH H
JIADIICKTPUKHU.

COopka u mpoBepka paboThI IEKTPUIECKOM IIEMTH TOCTOSHHOTO TOKA.
N3mepeHne U peryJMpoBaHUE CUIIbI TOKA.

N3Mepenue u peryampoBaHue HAMPSIKEHUS.

HccenenoBanne 3aBUCMMOCTH CHIIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTb AIEKTPUUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUIOWAJA MONEPEYHOTO
CEUYECHUs U MaTepuaa.

IIpoBepka mpaBuia CHOXKEHUS HANPSIKEHUHM IIPU  IIOCIEI0BATEIBHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Jjsi CUJIbl TOKAa MPU TAPAIETbHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenre padOTHI IEKTPUUECKOT0 TOKA, UIYIIEr0 Yepe3 Pe3UCTOP.
Onpenenenue MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIAEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, MAYLIErO 4e€pe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KII/[ HarpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJEHUCTBUSI TOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHuTHOrO 1MOJiI NOCTOSHHBIX ~ MAarHUTOB IIPU  HX
OOBEAMHEHUU U Pa3/IeIICHUN.

HccnenoBanne AeHCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJEHCTBUS
KAaTyIIKd C TOKOM M MarHhTa OT CHJIbl TOKA W HANpaBJ€HUsS TOKa B
KaTyIIKe.

18. M3yueHue neicTBYSI MATHUTHOTO TMOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl AIEKTPOIBUTATEINS.

20. U3mepenne KIIJI anekTpoaBuraTreabHON yCTaHOBKH.

21. OnbITBl IO  WCCJEAOBAHUIO SBJICHUSI DJICKTPOMATrHUTHOM WHIYKIIWU:
WCCIIEIOBAHUE W3MEHEHHWM 3HAYCHHS W HANPAaBICHUS WHIYKIIMOHHOIO
TOKa.

9 KIIACC

Mexanuuyeckue siBJICHUS.

Mexannueckoe nBWkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKECHUA. PaBHOMEpHOE NPSAMOJIMHEWHOE
nBmxkeHue. HepaBHomepHoe npsiMmoninHelHOe JBHKeHue. CpelHsisi 1 MTHOBEHHAas
CKOpOCTH TeJia IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOoaHOe
najgenue. OnwiTel ['anuies.

PaBHOMEpHOE IBHKEHHE MO OKpyx)HOCTU. Ilepron u yacTtota oOpallleHHs.
JInnerHasa v yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHUE.

[Tepsblii 3akoH HbtoToHa. BTopoit 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMII CYyNIEPIIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUs CKOJIbKEHUs, CHUiia
TPEHMUS MTOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOIO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. J[Bmxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh U neperpysku.

PaBHoBecue matepuanbHOM TOUkU. AOCONIOTHO TBEpIOE Teino. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpaleHusl. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynsc tena. MI3MeHeHne umiynbca. MIyabC cuiibl. 3aKOH COXPAHEHMS
MMITyJibCa. PeakTUBHOE IBMKEHUE.

Mexanuueckass paboTta ¥ MOIIHOCTh. PaboTa cHJI TSXKECTH, YNPYTOCTH,
TpeHus. CBsi3b dHEpruu U padoThl. [loTeHIManbHas YHEPTUsl Tela, MOIHITOr0 Hajl
MMOBEPXHOCTHIO 3eMiIH. [loTeHIManbpHas SHeprust CxKaTou npykuHbl. Knnetnueckas
sHeprus. TeopeMa 0 KMHETUYECKOW AHEPIHH. 3aKOH COXPAHEHUS] MEXAHUYECKOMU
SHEPIUM.

Hemoncmpauuu.

1. HalOmroneHne MeXaHU4YeCKOTO JBUKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHuEe TyTed W TPAECKTOPUW IBUKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTENIBHO Pa3HbIX TEJ OTCUETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITUHENHOTO JIBUXKCHUS.
HccenenoBanne Npu3HaKOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGmronenue nBrmkeHus Tela 1Mo OKPYKHOCTH.

HabGmronenne MexaHMueCKUX SIBIICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenmexka» mpu €€ PaBHOMEPHOM M  YCKOPEHHOM JBWKCHUU
OTHOCUTENBHO KaOMHETA (PU3UKHU.

3aBUCHUMOCTh YCKOPEHUSI T€Jda OT MAacChl Tela M JCHCTBYIOIIEH HA HEro
CUJIBL.

HabGmronenune paBeHCTBaA CHIT TIPU B3aMMOICHCTBHH TEII.

W3meHeHue Beca Tena npyu yCKOPEHHOM JIBUKEHUH.

[lepenaya umItyabca Mpy B3auMOJEHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICHCTBUU TEll.

CoxpaHeHue UMIyJibca MPU HEYTIPYTOM B3aUMOICHCTBUM.

CoxpaHeHre UMITYJIbca TP a0COFOTHO YIIPYTOM B3aUMO/ICHCTBUU.
HaGmronenme peakTHBHOTO ABUKECHUS.

CoxpaHeHHe MEXaHUYECKON YHEPTUU TPU CBOOOAHOM IaJIEHUU.
CoxpaHeHre MEXaHUYECKOW SHEPruu MpH JIBH>KECHUU TeJa MoJ ACCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JAJbHEHUIIEr0 PaBHOMEPHOTO
JBYDKEHUS MTIAPUKA WA TEIICHKKH.

OnpenencHue CpeaHEH CKOPOCTH CKOJIBKECHHUS OpycKa WM JIBHKCHHS
IIapyKa 1o HaKJIOHHOM IIOCKOCTH.

OmnpeneneHne yCKOPEHHS Tela NMPU PABHOYCKOPCHHOM JIBHDKCHHH T10
HAKJIOHHOM TTIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU NPH PaBHOYCKOPEHHOM
JIBI>KEHUU 0€3 HaualbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HayaJbHOH CKOPOCTH ITYTH OTHOCATCS KakK pPsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMCHH OJTMHAKOBEI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAaJILHOTO JIaBJICHUSI.

Omnpenenenue kodphuireHTa TPEHUS CKOJIbKCHHS.

Omnpenenenne KECTKOCTH TPYKUHBI.

Omnpenenenue pabOTHI CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tella
10 TOPU30HTAITLHON TTOBEPXHOCTH.



10. Onpenenenue pabOTBHl  CHIIBI  YIPYTOCTH TIPpU  TMOABEME Tpy3a C
WCIIOJIb30BaHUEM HETOIBMYKHOTO U TTOJABUKHOTO OJIOKOB.
11. MI3yueHue 3aKOHAa COXpaHEHUS SHEPTUMU.
Mexannveckue Koj1e0aHusi M BOJHBI.

KonebarensHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTHKN KOJICOAHMIA: TIEPHOT,
4acToTa, aMIUIUTyaa. MateMaTu4ecKuil U NPy XKUHHBIM MasTHUKU. [IpeBparieHue
SHEPTHUH MPU KOJIEOATEIHHOM JIBUKEHUM.

3aryxawomue  KoseOaHus.  BbIHyk7JeHHble — KojieOaHusi.  Pe3onaHc.
Mexanudyeckue BoJIHBI. (CBoWCcTBa MeXaHMYECKUX BOJH. IIpomonbHble U
MOINepeYHble  BOJHBIL. JIMMHA BOJMHBI W CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHn4ecKre BOJIHBI B TBEPAOM TEJI€, CCHCMHUYECKHE BOJIHBI.

3Byk. ['pomMKkocTh 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. MHppa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue xosie0aHuM Tel IOJA JEWCTBHEM CHUJIBI TSHKECTH U CUIIBI
YIIPYTOCTH.

HabOmronenne konebanuii rpy3a Ha HUTU U HA MIPYKUHE.

HaOmroienrie BoIHYXI€HHBIX KOJIeOaHUM U pe30HaHca.

Pacnpoctpanenrie npo10JibHBIX U MONEPEYHbIX BOJIH (Ha MOJIETIN).

Haomro1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKUI PE30HAHC.

Jlabopamopnwvie padbomol u onvimol.

1. OmpeneneHre 4dYacTOTHI W TEpHoja KOJeOaHW MaTeMaTHUYECKOTO
MasITHUKA.

2. OmnpeneseHre 4acTOTHI U MIeproa KojaeOaHu MPy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJeOAHUM MOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccrnemoBaHue 3aBUCUMOCTH MEPUOIa KOJIeOaHUN TPYKUHHOTO MasSTHUKA
OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH TepHOaa KOJIeOaHWI Tpy3a, MOABEIICHHOTO K
HHUTH, OT MacChl rpy3a.

6. ONBITBI, JEMOHCTPUPYIOIIUME  3aBUCUMOCTh  TEpHoja  KojeOaHUi
MPYKUHHOTO MASITHUKA OT MACCHI TPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOJHOTO MaICHUS.

o vk~ w N

3JICKTp0MaFHI/ITH06 moJi€ U IJICKTPOMArHUTHbIEC BOJIHBI.
9H€KTpOM3FHHTHO€ IT0JIC. QHGKTPOMB.FHI/ITHI)IC BOJIHBI. CpoiicTBa
QJICKTPOMArduTHBIX BOJIH. Ixama QJICKTPOMAIrHUTHBIX BOJIH. Hcnone3oBanue
SJICKTPOMArHUTHBIX BOJIH AJIA COTOBOM CBSI3H.



OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BosiHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOHIBLHOTO

tenedoHa.
CgeToOBbBIE SIBJICHUS.

JlyueBass  moxmens  cBera.  Mcrounuku — cBera.  I[IpsMonmHeinHoe
pactipoctpaneHue cBera. 3atmenust Connina u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajo. 3aKOH OTPaKEHHSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBeTa. [lonHoe BHYTpeHHee
OoTpakeHHe cBeTa. Vcmonb3oBaHME TOJHOTO BHYTPEHHErO0 OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gaydert B JsmH3e. Onrmueckas cucrema ¢oToamnmapara,
MHUKpOCKONIa M Tejeckoma. [J1a3 kak onTuyeckas cucrteMa. binm3opykocTh U
JalIbHO30PKOCTb.

Paznoxkenne Oenoro cBera B crnekTp. Omnbitel Hbtorona. CroxeHue
CHEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssmMonHEHOE pacIpPOCTPAHEHHUE CBETA.

OTtpaxeHnue cBeTa.

[Tomyyenue n300pakeHni B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTtu4eckuii CBETOBO/I.

Xon mydeit B coOuparorieit JInase.

XO0J Iy4er B pacCeuBaIOIIEH JIMH3E.

[Tonydenne n300pakeHUM ¢ TOMOIIBIO JIUH3.

[Tpuaun aeicTBus doToammapara, MUKPOCKOTA U TEJIECKOIIA.

10. Mopnens ri1asa.

11. Paznoxenue 6e10ro cBera B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanne 3aBUCUMOCTH yIJIa OTPAKEHHUSI CBETOBOIO Jiyda OT yrjia
MaJICHUS.

2. H3yuenue xapakTepUCTUK M300paxKEHUs MpeIMeTa B IIJIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCUMOCTH yIJia MPEIOMIIEHUS CBETOBOIO Jiy4ya OT yTJia
MaJICHUs Ha TPAHUILIE «BO3IYX—CTEKIIO».

W O N OV hE W



4. TlomydeHue U300paKEHHM C TOMOIIBIO COOUPAIOIIEH JIMH3HBI.
Omnpenenenue (HOKyCHOTO PACCTOSHUSI M ONTUYECKOM CHIIbI coOMparoien
JIVH3BI.

6. ONBITHI 1O Pa3IOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmbBITH IO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIOJCHHUH 4Yepe3
[[BETOBbIC (DUIIBTPHI.

KBanToBbBIE sIBJICHUS.

Omneitel Peseppopna u mianerapHas mojenb atoma. Mognens atroma bopa.
Hcnyckanue u noraonieHue ceera aroMoM. KBaHTel. JInHeWyaTsie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. Hywxiionnas wmoxaens aromHoro sapa. HW3orombel. PaamoakTuBHBIE
npeBpauienus. [lepron noinypacnaaa aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHMs 3apsSA0BOIO M MAacCOBOTO YHCEIL.
DOHeprusi CBsI3M aTOMHBIX saep. CBsI3b MAacChl M SHEpruu. Peakuum cuHTE3a U
nenenus saep. Uctounuku sneprun CoHIla U 3BE3.

Snepnas sHeprervka. J[eMCTBUS pPagWOAKTUBHBIX M3JIYYEHUM HA KUBBIC
OpraHU3MBl.

Hemoncmpauuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOIICHHUS.

2. CrHexTpsl pa3IMuyHbIX Ta30B.

3. CmekTp BoaOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTtunka MOHU3UPYIOMINX U3ITYUCHHI.

6. Perucrtpanus n3inydeHus: IpUPOJHBIX MUHEPATIOB U MPOTYyKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaOmroneHue CrjlomHbIX U JIMHEHYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccrnenoBanne TPEKOB: U3MEPEHHE SHEPTUM YACTHUIBI [0 TOPMO3HOMY

nyTH (110 doTorpadusim).

3. H3mepenue paaroakTUBHOTO (OHA.

IToBTOPHUTEIHLHO-00001IAO U MOTYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINNA MOAYJb MIPEAHA3HAYECH I CUCTEMAaTHU3aIluu
u  0000IIeHHs]  TPEIMETHOrO  COACp>KaHWid U OMNbITa  JICSITENIbHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUU BCEro Kypca (DU3UKH, a TaKKe JJIsi OATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy 0 (u3uKe s 00ydaromuxcs,
BBIOPABIIIUX 3TOT yUYE€OHBIN MpeIMeT.

[Ipy “3ydeHUU JAHHOTIO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBACTCS JOCTHKEHUE MPEIMETHBIX U
METAMpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  OOydeHus, GopMupyercs
€CTECTBCHHOHAy4YHass I'PAaMOTHOCTb: OCBOCHHE HAYyYHBIX METOJOB HCCIIECIOBAHUS



SBIICHUM TIPUPOABl M TEXHUKU, OBJAJCHUE YMEHUAMH OOBACHSITH (pu3mdeckue
ABJICHUS, NPUMEHSAS T[OJy4YEHHbIE 3HAHWS, pelmaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpuHIMNIMANBHO AESATENBHOCTHBIN XapaKTep JAHHOTO pas3jeflia Peaau3yeTrcs
3a CY€T TOro, 4YTO OOYyYalOIIMECs BBIMONHSIIOT 3aaHus, B KOTOPHIX UM
npeaIaraeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHMM pacro3HaBaTh M HAy4yHO OOBSICHATH
(dbu3uYecKue SIBICHUS B OKPY KalOIEl MPUPO/I€ U MOBCEAHEBHON KU3HU;

WCIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHUS (PU3MUECKHUX SBJICHUHN, B TOM
YUCIIE IJIA POBEPKU TUIOTE3 U MOIYUYECHUS] TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HAaMOOJIEee BaXKHBIX TOCTIXKCHHN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCITOIB30BAHUS PA3JIMYHbIX UCTOYHHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHUS BCEX M3BECTHBIX BUJIOB
SHEPIUMU.

Kaxngas w3 TeM [JaHHOTO MOAYJIS BKJIIOYAET JIKCHEPUMEHTAIBHOE
uccienoBanne 0000IIarmero xapakrepa. Moayib 3aBepiiacTcsl MPOBEACHUEM
JMAarHOCTUYECKOM U OLIECHOYHOM paboThI 32 KypC OCHOBHOT'O 00I1IEro 00pa3oBaHMsl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA MNPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3ydenne (pu3nku Ha ypOBHE OCHOBHOTO OO0IIEro 0O0pa3oBaHUsSI HAMPaBICHO

Ha JOCTIKEHHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30oBaTEIbHBIX
pe3yabTaTOB.

B pesynbraTe n3ydeHus puU3NKA Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHUs

y obyyatomierocs OyayT cOpMUPOBaHBI CIIEAYIOUINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) mnaTpuOTHYECKOr0 BOCIMTAHUS:

- MPOSIBJICHUE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM
(bu3NYecKoi HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUNCKUX YUEHBIX-(DHU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YUYaCTHIO B 00CYK/IEHUN OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOIIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTUNKEHUN
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- OCO3HaHUE BaXHOCTHU MOPAIbHO-ITHUYECKUX MPHUHIMIIOB B JIEITEIHHOCTH
YUYEHOTIO;

3) 3cTeTU4eCKOr0o BOCIIUTAHMSI:

- BOCHPUATHE CTETUYECKHX KadyecTB (DPU3UYECKON HayKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'O MMO3HAHMS:

- OCO3HAaHME IIEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HWHCTPYyMEHTa
ITIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMH, BAKHEMIIEH COCTAaBISAIOLICH
KYJIbTYDBI;

- pa3BUTHE Hay4YHOU JII0OO3HATENHLHOCTH, WHTEpEca K HCCIE0BATEIbCKOM
JeSATEeIIbHOCTH,

5) d¢opmMupoBaHMs  KYJbTYPbl 30POBbS M  3MOUHUOHAIBHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBUi O€30MaCHOTO TMOBEJCHHUS Ha
TPAHCIOPTE, HAa JOpOrax, C 3JIEKTPUUECKUM M TEIUIOBBIM OOOPYJIOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

- chOpMHPOBAHHOCTh HaBbIKa peQIIEKCHMH, MPU3HAHME CBOErO IpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y JPyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

- aKTUBHOE Yy4YacTHE€ B PEUICHWU MPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COLIMAJIbHONW HANpPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIE U (PU3HUECKHUX
3HAHUM;

e - MHTEpPEC K MPAKTUYECKOMY M3YUEHHUIO NMPodeccuid, CBI3aHHBIX ¢ (PU3UKOM;

e 7) 3K0JI0IrM4€CKOro BOCIIMTAHUS:

e - OpHEHTallUA Ha TNpPUMEHEHUE (U3NYECKUX 3HAHMW JUId peIlleHus 3agad B
o0nacTu OKpy’Karolled cpenbl, [UIAHUPOBAHUS IIOCTYNIKOB M OLIEHKH HX
BO3MO>KHBIX MTOCJIEACTBUN JIJI1 OKPYKAIOLIEH CPEJIbI;

e - OCO3HAHME IIOOAIBHOIO XapaKTepa AKOJOTMYECKUX MPOOJIEM U IMyTed HX
peleHus;

e 8) ajmanTanuM K M3MEHAKIIMMCH YCJIOBMAM COLHHUAJIBHOM W NPHUPOIHOMH

cpeabl:

e - TOTPEOHOCTh BO B3aUMOJCHCTBHUU IIPU BBINOJIHCHUH HWCCIACAOBAHUN U
NPOEKTOB (U3MYECKOW HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHIM
IPYTHX;

e - TIOBBINICHUE YypPOBHSA CBOSH KOMIIETEHTHOCTH 4Yepe3 IPAKTHICCKYIO
JESITEILHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4YHciie (OPMYJIUPOBATH
UJIeU, TIOHSATHUSI, TUTIOTE3bI O (PU3NUECKUX OOBEKTaX U SIBJICHUSX;

e - OCO3HaHME JeHUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00JIacTh
busuKy;

e - IUIAHUPOBAHWE CBOETO PAa3BUTHA B IPUOOPETCHUH HOBBIX (HU3NUECKHUX
3HAHUU;

e - CTPEMJICHUE aHAJIU3UPOBAThH U BBISIBIATH B3aUMOCBSI3U IIPUPO/IbI, O0IIECTBA U
ASKOHOMHMKH, B TOM YHCJIE C UCITOIb30BaHUEM (PU3MUCCKUX 3HAHUM;

e - OILICHKA CBOMX JICMCTBUH C Y4€TOM BJIMSIHMSI Ha OKPYXAIOUIyI0 Cpeny,
BO3MOYKHBIX TJI00QTBHBIX TTOCICACTBHUH.

METANNPEIMETHBIE PE3YJIbTATbBI

B pesynbTaTe OcBOE€HHMsS mporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1rero oopazoBanus y oOydaromierocs OyayT chopMUpoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIE  Yy4eOHBIC JICUCTBHUS,  PETYJISATHBHBIC
YHUBEpCaAIbHbIC yUeOHBIE TCUCTBUS.

Ilo3naBaTeibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1elicTBUS

Bba3oBble Jjornueckue 1eicTBHA:
e BBISBIAThD M XapaKTEpHU30BaTh CYILIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUIA);



yCTaHABIUBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUUA, OCHOBAHHUS JIJIS
0000I1IeHNS U CpAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U MMPOTHBOPEYHS B pACCMAaTPUBACMBIX (haKTax,
JTAHHBIX ¥ HAOJFOICHHSIX, OTHOCAIINUXCS K (PH3NIECKUM SIBICHUSIM;
BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3M TMPU H3YYCHHH (DU3NIECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOJH30BAHUEM JISAYKTHBHBIX
Y MHIYKTHUBHBIX YMO3aKJIFOUCHHH, BBIJIBUTATh THIIOTE3Bl O B3aHMOCBS3IX
(hU3NYECKUX BEIUYHH;

CaMOCTOATENLHO BBIOMpATh CMOCO0 pemieHus ydeOHoW (u3udeckoi
3amaun (CpaBHEHUE HECKOJIBKUX BapHaHTOB pEICHHUs, BHIOOP Hamboiee
MOIXO/ISIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbcKkye A1eCTBUA.

UCII0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJIICHHOMY IUJIaHY OMBIT, HECTIOXKHBIM
(GU3UYEeCKUl IKCIIEPUMEHT, HEOOMBINOe HucciaeoBaHNEe (U3HUECKOTO
SABJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(OPMAIIUIO,
MOJTYUYCHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIMPOBATH 000OIIEHHUSI U BBIBOJBI 110 pe3yabTaTaM
MPOBEAEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHUS;

NPOrHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (U3UUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPENOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSAX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

INPUMEHATh Pa3jIMuHble METO/bl, MHCTPYMEHTbI U 3aIPOChl IIPU MOUCKE U
orOope MHPOPMALMK WIM JAHHBIX C Y4ETOM MPEUIOKEHHON yueOHOM
(bu3uYecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPHPETUPOBATH MH(POPMAIUIO
Pa3IUYHBIX BUIOB U (POPM MPEACTABICHHUS;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMAJIbHYIO (QOpMYy MpeICTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pellaeMble 3aJaud  HECIOXHBIMU
CXE€MaMH, IMarpaMMaMy, HHOU Ipa)uKoi U X KOMOMHALIUAMHU.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUS:

B XOJe OOCYXXIEHUs Yy4eOHOro MaTepHuaya, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT U MPOEKTORB 3a7aBaTh BOIPOCHI IO CYIIECTBY 0OCYK/IaeMOM TEMBI U
BBICKa3bIBaTh WJICH, HAIICJICHHBIC Ha pCEIICHUE 3aJladyd W IOJJICpPIKaHHE
01arokeIaTeIbHOCTH OOIICHNUS;

COTIOCTaBIISATh CBOHM CYXKICHUS C CYXACHUSIMH JPYTUX YYaCTHUKOB
nuajora, 0OHapyKUBaTh Pa3lInure U CXOACTBO MO3UIIHIA;



BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;
MyOIMYHO TPEJCTABIATh PE3YJIbTAThl BHIMOJTHEHHOTO (DU3MYECKOTO OMbITa
(3KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOCKTA);

MOHMMATh W HWCIONB30BAaTh  MPEUMYIIeCTBA  KOMaHTHOM |
WHIUBUIYyAIBHOW pabOThl MpPU PEIIEHWHW KOHKPETHOW (HU3UdIecKoi
poOJIeMBI;

MPUHUMATh IEJIM COBMECTHOM JCATEIHPHOCTH, OPTaHU30BBIBATh JICUCTBUS
no e€ MOCTIKEHHUIO: paclpelensiTh poiH, OOCYXIaTh TMPOLECCH U
pe3ynbTaThl COBMECTHOM pabO0ThI, 000011aTh MHEHHS HECKOJIBKUX JIFO/ICH;
BBITTOJTHSITh CBOIO YacTh PaOOTHI, TOCTUTAs KAaYeCTBEHHOTO pe3yibTara Io
CBOEMY HAMPABICHUIO W KOOPAWHHPYS CBOU JECUCTBUS C JPYyTUMH
YJIeHaM1 KOMAaHIbl;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSIM,
CaMOCTOATEILHO COPMYITUPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PeryasiTuBHbIC yHUBeEpPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyaIUsX, TPEOYIOMUX
IS pereHust GU3HMIECKUX 3HAHWM;

OPHUCHTHPOBAThCA B  PA3IMYHBIX  IMOAXOJaX TMPUHATHS  PCIICHHM
(vHIMBUAYaTbHOE, TPUHSATHE PEUICHUS B TPYIIE, NPUHITHE PEIICHHM
TPYIIION);

CaMOCTOSATEILHO COCTABIISTEH AJITOPUTM PEIICHHs (PU3UIECKON 3aa49H UITH
MJIaHa MCCIEJOBAaHUS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIpeIjiaraeMble BAPUAHTHI PEIICHU;
7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHNE.

CaMOKOHTpOJIL, 3MOHI/IOH3JII)H]>II7[ HHTCIJICKT.

JaBaTh aJICKBaTHYIO OLIEHKY CUTYAaIlMHU U IIpeJiarath IiaH €€ U3MEHEHUS;
OOBSCHATh TPUYMHBI  JOCTIKEHUS  (HEIOCTHIKEHHUS) PE3yIbTaTOB
NESTENbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JICATEIBHOCTh (B TOM YHCJE B XOJ BBITOJHEHUS
(bU3UYECKOr0  HCCIEIOBAHUS WJIM TMPOEKTa) HA OCHOBE HOBBIX
O00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyalllii, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKIIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIN U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO IPYroro 4ejiioBeKa B XOJ€ CIopa WIH JUCKYCCHH
Ha Hay4YHYIO TeMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTroro;
NpU3HABATh CBOE MPABO HA OMIMOKY MpHU pelieHUH GU3NUYECKUX 3a7a4 WK
B YTBEPKJICHUSIX HA HAYUYHbBIC TEMbI U TAKOE K€ MPABO JIPYTOro.



HPEAMETHBIE PE3YJIBTATDI

K xoniry o6yueHus B 7 Kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

UCIIOJIP30BaTh  TOHATHS:  (PU3WYECKHMEe W  XUMHYCCKUE  SIBJICHUS,
HaOJIOZICHUE, DKCIEPUMEHT, MOJENb, TUIIOTE3a, CAUHUIBI (HU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BelecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBI)KEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAECKTOpHUs, PaBHOACHCTBYIOLIAs
cuia, nedopmarus (ynpyras, IJIacTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

paznuuath siBiaeHus (auddysus, TEIOBOE JBUKEHUE YaCTHI] BELIECTBA,
PaBHOMEpPHOE  JBMXKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMO/ICHCTBUE TEJ, PABHOBECUE TBEPJBIX TEN C 3aKPEIUVIEHHON OCHIO
BpallleHUsI, Tepefadya JAaBJICHHUs TBEPABIMU TEIaMH, >KHUIKOCTIMH H
razamy, arMochepHoe JaBlicHHE, IUIaBaHHWE TeJ, MpeBpallcHus
MEXaHMYECKON SHEpPruu) MO OMHCAHUIO UX XapPaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;
pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3UUECKUX SIBIICHUU B
OKpY’XKalollleM MHUpE, B TOM 4Yucjie (U3NYECKHE SIBICHUS B TMPUPOJE:
MIPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXKUBOU
OpUpoje, NEUCTBUE CWJIbl TPEHUS B NPHUPOAEC M TEXHHUKE, BIIMSHUE
aTMOoc(EepHOro JaBJEHUS Ha XKUBOW OpraHU3M, IJIaBaHUE PBIO, phlYaru B
TeJle YeJIOBEKa, IPU 3TOM NMEPEBOJUTH MPAKTUUECKYIO 3a/1auy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (PU3UUECKUX SIBICHH;
OMKCHIBATh U3yUYECHHBIE CBOMCTBA Tel M (U3MUECKHUE SBJICHUS, UCIOJIb3YSI
¢uznyeckre BeIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpEM,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIa TSXKECTH, BEC
Tella, Ccuila TPEHUs, MAaBjaeHHEe (TBEPAOro Tena, >KUJAKOCTH, Tas3a),
BBITAJIKMBAIOIAs CHJIa, MEXaHWYeCcKas paboTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJbl, KOI(POUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KUHETUYEeCKass W TMOTEHIHalbHAs SHEPrusi), MPU OMUCAHUU MPABUIBHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HUCIOJIB3yeMbIX  BEJIHMYMH, HX
0003HaueHUsT U €IUHUIIBI (U3MUECKUX BEIUYMH, HAXOAUTh (HOPMYIIbI,
CBS3BIBAIOUIUE JAHHYIO (PU3UYECKYI0 BEJIUMYHMHY C JAPYTMMH BEJITUYHMHAMM,
CTPOUTH TpapUKU U3yUEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA T, (DU3UYECKUE SIBICHUS M IPOIIECCHI,
UCIIOJIb3YsI TIpaBuiia CJIOXKEHUs CHJI (BIOJb OJHOW MpsAMOi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesna, IpaBWIO paBHOBECHs phruara (0oka),



«30JI0TO€ IIPaBUJIO» MEXAHHMKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPruM, NpPU H3TOM [JaBaThb CJOBECHYIO (OPMYJIHPOBKY 3aKOHa U
3aMKMCHIBATH €70 MATEMATUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKUE SBJICHHMS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud NPaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJIATH [TPUUMHHO-CJICJACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1-2 M3y4YeHHBIX CBOMCTBA (PUIUUYECKHUX
ABJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemiarb pacu€THble 3anadyd B 1—2 JEHCTBUSA, HCNOJIb3YysS 3aKOHBI U
¢dopMyIibl, CBs3bIBaOLIME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIu3a
YCIJIOBUS 337au 3alUCBIBATh KPATKOE yCIIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OpPMYJbl U MPOBOAUTH PAacCUEThl, HAXOAUTH CIIPABOUYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PELICHUs 3a]a4, OLEHUBATh PEaIUCTUYHOCTD
MOJIyYEHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXHO pEHIMTh HIpPH MOMOLIU
(bu3NYECKUX METOOB, B OIMCAHUH MCCIIE0BAaHUS BBIACIATH IPOBEPSIEMOE
Opeanojio)keHue  (TUmoresy),  pasjinyaTb WM HMHTEPHPETUPOBATH
MOJIyYEHHBIM pe3yJibTaT, HAXOAWTh OIIMOKKM B XOAE OINbITa, JeJaTh
BBIBO/IBI IO €T0 pe3yJIbTaTaM;

IPOBOAMTH OMNBITHl MO HAOMIOJACHHIO (PU3MUECKUX SIBICHUH WIH
duznyeckux CBOMCTB TeN: (dopMynupoBaTh pOBEpsieMbIE
IIPEIII0JIOKEHNS, COOMPATh YCTAHOBKY U3 NPEAJIOKEHHOI0 000pY10BaHMs,
3aMMChIBaTh XOJ1 OTbBITa  (POPMYTHUPOBATH BHIBOJIBL;

BBIIIOJIHATh MPSAMBIE H3MEPEHUS PACCTOSHHUS, BPEMEHHM, MacChl Tela,
o0b€Ma, cHUIIBl U TEMIIEpPaTypbl C HCIOJIb30BAHUEM aAHAJIOIOBBIX U
uM(dpoBBIX MPUOOPOB, 3aMUCHIBATH IOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOAMTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
IpYro € HCHOJNb30BAHUEM IMPSAMBIX HM3MEPEHUH (3aBUCHUMOCTU IyTH
PAaBHOMEPHO JBWXKYILIEroCs Tela OT BPEMEHU [IBHIKECHHS TeNa, CHUIIbI
TPEHMsI CKOJIBKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHUJIBI TPEHUS OT IJIOLIAAN CONPUKOCHOBEHUS TEI, CUIIbI
YOPYTOCTH OT YJUIMHEHHS MPYXUHBI, BBHITAIKUBAIOIIEH CHUIIBI OT 00BbEMaA
NOTpy>KEHHON YacTH TeJla U OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT MIyOMHBI, Ha KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUN
IUTaBaHUS TE€J, YCIOBHUH paBHOBECHs pbluara W OJOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4E€OHOrO UCCIENOBaHMs, COOUpaTh YCTaHOBKY U
BBITMIOJHATh M3MEPEHUS, CIenysl MPEeAJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEJIUYMH B BUJE



NpPEUIOKEHHBIX Ta0nuIll U TpadUKOB, JelaTh BBIBOJBI MO pe3yjbTaTaM
UCCIICI0BAaHNS;

MPOBOJIUTh KOCBEHHbIE H3MEpPEHUA (PU3NYECKUX BEIMYHUH (IJIOTHOCTh
BEIIECTBA KUIAKOCTH M TBEPAOTO TeNa, CUla TPEHUSA CKOJbXKEHUS,
NABJICHWE  BO31yXa, BBITAIKMBAKOIIAS  CWIAa, JEUCTBYIOIIAsg  Ha
HOrpyKEHHOE B JKMJIKOCTh Te€NO, KO3((UIMEHT IO0JIE3HOro JEHCTBUS
MPOCTBIX MEXaHWU3MOB), ClleAysl NPEIJOKEHHOW WHCTPYKUUU: MPHU
BBIIIOJIHEHUH W3MEPEHHUI CcOOMpaTh 3KCHEPHUMEHTAIBHYIO YCTAaHOBKY U
BBIYUCJIIATH 3HAYEHNE HCKOMOM BEIINYUHBI;

coOJII01aTh MpaBUiIa TEXHUKU O€30MacCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MNPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChbl, TEPMOMETP, AMHAMOMETp, COOOILIAOLIUECS COCYAbl, OapoMerp,
phlyar, MOABUHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTB;
XapaKTepHU30BaTh MNPHUHIMIBI  JEHCTBHUA HW3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HMX ONUCaHHd (B TOM 4YHUCIE:
NOAIUMITHUKY, YCTPOMCTBO BOJONPOBOJA, T'MAPABINYECKHA IIpecc,
MaHOMETP, BBICOTOMEP, OPLUIHEBON HACOC, APEOMETP), UCIIOJIb3Ys 3HAHUS
O CBOMCTBax (pU3MYECKUX SIBICHUN U HEOOXOIUMBbIE (PU3UUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  HpUMEpPbl  (HAXOAUTh  HMHPOpPMALMIO O  IpUMEpax)
MPAKTUYECKOI0 MCMOJIb30BAHMS (DU3MYECKUX 3HAHUM B IOBCEIHEBHOMU
KU3HU A1 oOecriedeHnst 0€30MacHOCTH MU OOpallleHnH ¢ MpUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/I0pOBbS U COOIIOACHUS
HOPM 9KOJIOTMYECKOTO IIOBEACHUS B OKPYIKAIOILIEH CpEAE;

OCYLIECTBJISATH OTOOpP HCTOYHMKOB HH(opmauuu B HWHTepHeTe B
COOTBETCTBHHM C 3aJaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLIUXCS
3HAHUM W NyTEM CPAaBHEHMUSA pPa3JIMYHBIX HMCTOYHHUKOB BBIJCIATH
uH(pOpMaUIO, KOTOpas SBISETCS MNPOTUBOPEYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HAay4HO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOrO COAEpXNaHMs, CIPABOYHbIE MaTEepHUalbl,
pecypcsl cetd MIHTEepHET, BiIaieTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 UCTOYHMKOB MH(pOpMaluu (pU3NUECKOro COAEPKAHUS, B TOM
yyciie MyOJUYHO JeNaTh KpaTKue COOOLIEHUs O pe3yJibTaTax MPOEKTOB
WIM y4EeOHBIX MCCIENIOBaHUW, MpPHU 3TOM TIPAMOTHO HCIOJIb30BATh



M3YUYCHHBI TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh
BBICTYIUIEHUE MTPE3CHTAIUEN;

MPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCJIEAOBAHUU paclpenessiTh
00sI3aHHOCTU B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJadyaMu,
CIEOUTHh 3a BBINOJHEHUEM IUIaHA JEUCTBUM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJIaJ, B  JIEATENbHOCTh  TIPYMNIbl, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAI MHEHHUE OKPYKAIOIIUX.

K xoH1y o0yuenus B 8 kiaacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITNXCS YMEHUIN:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBIXKCHHE
aTOMOB U MOJIEKYJI, arpEraTHhIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U
amop(HBIC TeJa, HACBHIIICHHBIM ¥ HEHACBIIEHHBIM Map, BIAXHOCTb
BO3[yXa, TEMIeparypa, BHYTPEHHSSI HSHEPrus, TEIIOBOM JBUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE MOJIe, TPOBOIHUKU
U TUAIEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUUYECKHUI TOK, MATHUTHOE TI0JIE;
pasziuuath SBJICHUS (TEIUIOBOE PaCUIMPEHUE M CXKATHeE, TeIllonepeaaya,
TEIJIOBOE pPaBHOBECHE, CMAaUYMBaHUE, KANWJUISPHBIE SIBJICHUS, UCIApEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauiM3anus (OTBEpJeBaHUE), KHUIIEHUE,
Terionepeaaya (TerI0MpOBOHOCTD, KOHBEKIUS, W3JIYyUYEHUE),
ANEKTpU3alus TeJ, B3aUMOJICUCTBUE 3apsAJIOB, JACHCTBHS 3JIEKTPHUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJICHCTBME MArHUTOB, JCHCTBUE
MAarHUTHOTO TOJIsi HAa TPOBOJIHUK C TOKOM, SJIEKTPOMArHUTHAST UHAYKIIUS )
[0 OINHCAHUI0 MX XapaKTEPHbIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MUECKUX SIBICHUU B
OKpY>XalollleM MHUpe, B TOM 4Yucjie (U3NYECKUE SIBICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBbIE SIBJICHHUS B MPUPOJE,
KpUCTAJUIbI B mpupoje, uzinydeHue CoJiHIIA, 3aMep3aHhe BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHA, MHES, CHETa, AIEKTPUUECKUE
SBJICHUSI B atMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emid, Jpeiid MOJIOCOB, POJIb MAarHUTHOTO TOJS JUISl JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, ITPU 3TOM MEPEBOJUTH NMPAKTHUECKYIO 3a/1auy B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKHU) (U3UUYECKUX
SIBIICHUM;

OMKCHIBATh M3yUYECHHBIE CBOMCTBA Tel M (DM3HUECKHUE SIBJICHUS, UCIIOJIb3YS
¢bu3nYeckue BeTUYHMHBI (TEMIlepaTypa, BHYTPEHHSI SHEPTHUsl, KOJIMYECTBO
TEIUIOThI, yJEJIbHAas TEIJIOEMKOCTh BEIECTBA, YyJeibHAsg TEIUIOTa
IJIaBJICHUS, yAeNbHAs TEIUIOTa NapooOpa3oBaHUs, yAeNbHAs TEIIOTa
CropaHusi TOIUIMBA, KOA(DQPUIIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOM



MalluHbl, OTHOCHUTEJIbHAS BJIAXXHOCThb BO3AYyXa, JJIEKTPUUYECKHH 3apsf,
CUJa TOKa, 3JIEKTPUYECKOE HANPSKEHHUE, CONPOTHUBJIEHUE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), NpPH ONHCAHUM MPABUIBHO  TPAKTOBATh
(Gu3NYECKUi CMBICI HCIIOJIb3YEMbIX BEJIWYHH, 0003HAUEHUS U €IUHUIIBI
(bU3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TrpaduKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepU30BaTh CBOICTBa Tel, (PU3NUYECKHE SBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJOXKEHUS MOJIEKYISIPHO-KMHETHUYECKON TEOpUU
CTPOEHUS BEIIECTBA, MPUHLHUII CYNEPHO3ULUUHU MOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMS 3apsia, 3aKoH OMa 71 yJacTka LEenu, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHHMS DJHEPrUM, MpPU HOTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaT€MAaTHYECKOE
BBIPAKEHHE;

OOBSICHATh (PU3NYECKUE TPOLECChl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTyalHUl MPAKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYeCKUux
iaroB ¢ omnopoi Ha 1—2 W3y4yeHHBIX CBOWCTBA (PM3HYECKUX SIBICHUM,
(bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3aJayd B 2—3 JCHCTBHS, HCIOJb3Yys 3aKOHbl WU
dbopmyIibl, CBA3BIBAIOIIME (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaJln3a
YCJIOBHS 3a/lauyd 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISABIATH HEIOCTATOK
JAHHBIX JUISl pEIICHUS 3a7a4d, BBIOMpaTh 3aKOHBI U  (POPMYIIHI,
HeoOXonuMble MJig €€ pelIeHHs, MPOBOJAUTH pPacy€Thl W CPABHUBATH
MOJIyYEHHOE 3HaYeHHE (PU3NYECKON BETUUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMBI, KOTOpPbIE MOXHO pEHIUTh HIpPH OMOLIU
bu3NYECKUX METO/OB, HCIONb3Yysl OMHCAHHE HCCIEIOBaHUS, BBLACIATH
MPOBEPSIEMOE MPEANOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSJKa
IIPOBEICHUSI HCCIIEOBAHUS, 1€71aTh BBIBOJBL;

IPOBOAMTH OMNBITHl MO HAOMIOJACHHIO (PU3UYECKUX SIBICHUNH WIH
(bu3HYecKUX CBOMCTB Tel (KamWJLISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0bEMa, TEMIEPATYPhl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl MPU M3IYYCHUU OT LBETAa H3Iydaromiedl (MOrJIonaroiei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATYpbl KUIKOCTU U
omanu €€ IMOBEPXHOCTH, OJJEKTpU3alus TeJI M B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsi/ioB, B3aUMOJICUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MarHUTHBIX TIOJIEW IIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOIO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,



CBOMCTBA DBJEKTPOJABUTATENSl IOCTOSHHOTO TOKa): (OpMYJIMPOBATH
IpOBEPsIEMBbIE MIPENATIONIOKEHNS, COOMPATh YCTAHOBKY U3 IPEJIOKEHHOIO
000pyI0BaHUs, ONMKMCHIBATH XO/1 ONBITA U (POPMYJIMPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MPSAMbBIE  H3MEPEHHsS]  TEMIEpPaTypbl,  OTHOCHUTEIbHOMN
BJIQXHOCTH BO3/1yXa, CHJIbI TOKA, HAINpPSOKEHUS C MCIOJb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3UYECKUX BEIMYMH, CPABHUBATH
pe3ynbTaThl U3MEPEHUI ¢ YUETOM 3a/IaHHON a0COTIOTHON MOTPEIIHOCTH;
MIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJAHOU (PU3HYECKON BEJIMYUHBI OT
OpYrod C HUCHOJIb30BAaHUEM  IMPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAHM IIOIEPEYHOIO
CEYEHMSI U YACIIBHOI'O COIPOTHUBIICHHS BEIIECTBA POBOJAHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MPOBOAHMK, OT HANOpsDKEHWS Ha  [POBOJHHUKE,
UCCIICIOBAHUE TIOCIEOBATEIIBHOIO M IAPAJUIEIBHOTO  COCAVNHEHUHN
MIPOBOJIHUKOB): IJJAHUPOBAaTh MCCIIEOBAaHUE, COOMpaThb YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Clenys MPEeAOKEHHOMY IUIaHy, (UKCHPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUAE TaOdMIl U TpadUKOB,
JIeJIaTh BBIBOJBI 110 PE3YJITATaM UCCIIEIOBaHUS;

MPOBOJIUTh KOCBEHHbIE HW3MEPEHHsS] (PU3NYECKUX BEIWYUH (yIenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBICHUE MPOBOAHMKA, paboTra W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIaHUPOBaTh W3MEPEHUs, COOMpPATh
DKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CJIEysl MPEIJI0KEHHON MHCTPYKLHUHU, U
BBIYHCIIATH 3HAUEHUE BEIUYUHBI;

co0Jr01aTh NMpaBUila TEXHUKU 0€30IIaCHOCTH NMPH padboTe ¢ 1ab0opaTOpHBIM
o0opyTOBaHUEM;

XapaKkTepU30BaTb IMPUHIMIBI JEUCTBUS HM3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha MX OmucaHus (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETpP, MapoBas TypOMHA, amMIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPHUUYECKOW HHEPruH, 3JIEKTPOOCBETUTEIIBHBIE
MpUOOPBI, HArpeBaTENbHBIE FTEKTPONPUOOPHI (MIPUMEPHI), INEKTPUUECKUE
MIPETOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb OCTOSHHOTO TOKA),
UCIOJIB3YSl 3HAaHMSI O CBOMCTBaxX (M3MUYECKUX SIBICHUN M HEOOXOIUMBIE
¢uznyecKkue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTENIbHbIE
npuOOpel MO CXEMaM M CXEMaTUYHbIM PHUCYHKaM (3KHJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TMI'POMETP, IBUraTeib BHYTPEHHETO
CTOpaHHUsl, AJIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUYECKHUX
Hernen ¢ nocjaeAoBaTe/bHBIM U MapajuieIbHbIM COEIMHEHUEM 3JIEMEHTOB,
pasznuuasi ycIoBHbIe 0003HAUECHUS 3JIEMEHTOB AJIEKTPUUECKHX IETeH;



OPUBOIUTH  MpUMEpPHl  (HAXOAUTh  MH(POPMALMIO O  MpUMEpax)
IPAaKTUYECKOTO HCIOJIb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEIHEBHOU
KU3HU JIJ1s1 oOecrieueHrs 0e30MacHOCTU MpU oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHSI 30POBbSI M COOJIOACHUS
HOPM 3KOJIOTHYECKOTO ITOBEICHUS B OKPYKAIOLIEH Cpele;

OCYIIECTBIISATh TOUCK HMHPOpMALMK  (PU3NYECKOTO COAEpN aHUSI B
NurepHere, Ha OCHOBE MMEKOLIUXCS 3HAHUW U NYTEM CpPAaBHEHUS
JOTOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACIATH HMH(POPMALMIO, KOTOpas
SBJISIETCS. IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM;
UCIOJIb30BaTh IPU BBINOJIHEHUN Y4E€OHBIX 3aJlaHUN HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PHU3UUYECKOrO COACpXNAaHHs, CIPABOYHBIE MAaTEpHAIIbI,
pecypcsl cetd MHTEepHET, BiianeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusl UHPOPMALIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIIECHMS,
0006mas wHOOpPMANMI0 U3 HECKOJBKHX HCTOYHHUKOB (PU3HUECKOTO
COJEp)KaHusi, B TOM YHCIEe MYyOJUYHO NPEACTABIATH PE3yJIbTaThl
IIPOCKTHON WM UCCIEAOBATEIBCKOU NEATEIIBHOCTH, IPU ITOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHbI TOHATUHHBIM anmapat Kypca (QU3MKH,
COIPOBOKJIAaTh BBICTYIUICHUE MPE3CHTALNEMN;

IpU BBIIIOJIHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBAaHUN (PU3NUECKUX
IPOLIECCOB PACIPEAEIATh OO0S3aHHOCTH B TPYMNIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3aJja4yaMHU, CJIECAUTH 34 BBINOJHEHUEM IIJJaHA JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHHBaTh COOCTBEHHBIA BKJIaa B
JEATEIbHOCTD IPYIIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHE,
HPOSIBIISSt TOTOBHOCTh pa3peliaTb KOH(IUKTHI.

K konIy o0yueHus B 9 Kjacce npeMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y 00yUJaIOIIUXCSI YMEHUI:

WCIIOJb30BaTh MOHSTHUS: CUCTEMa OTcu€ra, MaTepualibHas TOYKa,
TpaeKTOpHUsi, OTHOCUTEIBLHOCTh MEXAaHWYECKOTO NBHXKEHUsA, Achopmalius
(ynpyrasi, miactuuyeckasi), TpPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TEPETPY3KH, LEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTP TSHKECTU TBEPJOTO Tella, paBHOBECHE, MEXAHMUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, WH(pPa3ByK U yJIbTPa3BYK, JJICKTPOMArHUTHBHIE BOJIHBI,
[IKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaIbHO30PKOCTb,
CHEKTPHI UCIYCKAHUS M TOTJIOIIEeHUs, anbda, OeTa- U raMMa-u3IIy4eHHs,
U30TOTIBI, SIZIEPHASI DHEPTETUKA;

paznuuath SBICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEHHOE
JIBIKCHUE, DPABHOYCKOPEHHOE TMPSMOJMHENHOE JABUXKEHHUE, CBOOOJIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPY’KHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JIBIDKEHUE, KOJIeOATEIbHOE NBIKCHHE (3aTyXarolue U
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBI)KCHHE, OTPaKEHHE
3ByKa, MPSIMOJIMHEHHOE pacnpoCTpaHEHUE, OTPAKEHHUE U TMPEIOMJICHUE
CBETa, NIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHUE OEJIoro cBeTa B
CHEKTp U CIOXEHUE CIEKTPAJIbHBIX I[BETOB, JIUCIEPCHS CBETA,
€CTECTBEHHAasl PaJUOaKTHBHOCTb, BOSHUKHOBEHUE JMHEWYATOIO CIIEKTpa
M3JIyYeHUs ) TIO OMHMCAHUIO0 UX XapaKTEPHBIX CBONCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacmo3HaBaTh TMPOSIBICHHE HW3YYEHHBIX (U3UYECKUX SBICHUU B
OKpy>KaromeM Mupe (B TOM 4Yucie (PU3WYECKHUe SBICHHS B MPUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUAKEHUE TIaHeT COJIHEUHOW CUCTEMBbI, PEAKTUBHOE
IBIKEHUE IKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB IKHUBOTHBIMH,
3eMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIyHAMHM, 3XO, IBETa TEll,
ONTUYECKUE SIBJICHUSI B TPUPOJIEC, OMOIOTHYECKOE NEUCTBHE BUAUMOTO,
yAbTpaUOJIETOBOTO U PEHTTEHOBCKOTO H3JIYYEHHH, €CTECTBEHHBIM
PaAMOAaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJIUOAKTHUBHOE H3ITyUCHUE
OPUPOJHBIX MHWHEPAJIOB, [JEWCTBUE PANMOAKTUBHBIX M3JIyYEHUN Ha
OpraHu3M 4YeJIOBEKa), MPU STOM NEPEBOAUTHL MPAKTHUUECKYIO 3a/Jady B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UICCKUX
SIBJICHUI;

OMKCHIBATh U3yUYECHHBIE CBOMCTBA Te M (PU3HUECKHUE SBJICHUS, UCIIOJIb3YSI
¢dbuznyeckre BENUYMHBI (CpPeAHsIE W MIHOBEHHAss CKOPOCTh Tejla IMpu
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, IEepeMEIleHHEe, MyTh, YTrIoBas
CKOpPOCTh, CHJIa TPEHMS, CUJIa YIPYrOCTH, CUJa TSKECTH, YCKOPEHUE
CBOOOJHOTO TMaJeHUs, BEC Tejla, HUMIYJbC Tejla, HMIYJIbC CHIIbI,
MEXaHuueckas paboTa M MOIIHOCTb, MOTEHIUAJIbHAS DJHEPrusi Teua,
MOAHSATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIHMAJIbHAS SHEPIrusl CXKaTou
NpY>XUHBbI, KUHETUYECKAas SHEpPrus, IOJIHAS MEXaHUYECKas SHEprus,
MepUOoJ U YacToTa KojieOaHU, JTMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPEJIOMJICHUSI CPEbl), MPU OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOIb3YEMbIX BEITUYHH,
0003HaYeHUssT W eIUHUIIbl (U3HUECKUX BEIUYMH, HAXOAUTHh (HOPMYJIbI,
CBSA3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIUYHMHAMM,
CTPOUTH Tpa(PUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,
XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOIECCHI,
UCIIONb3Ys 3aKOH COXPAaHEHHUs SHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS,
MPUHLUN CYNEPHO3ULUM CHUJI, NPUHIMUI OTHOCHUTEJIbHOCTH ['anuies,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCa, 3aKOHbl OTPAXKEHUS U
MIPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsiJOBOTO U MaCCOBOI'0 YKCEI



IpU SJACPHBIX PEAKIUAX, MPU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIIMCBIBATH €0 MaTEMAaTUUECKOE BBIPAXKEHHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOWMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB C ONOpod Ha 2-3 M3yYEHHBIX CBOICTBa (U3NYECKUX SIBICHUMH,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbE 3a4ayd  (OMHUparoIIuMecs Ha CcuUcTeMy u3 2-3
YpaBHEHHUI), UCTIONIb3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEJIMUMHBI: HAa OCHOBE aHaJIM3a YCIIOBUS 3a/Jayd 3alMChIBaTh KpPaTKOE
yCIIOBUE, BBISBISATH HEIOCTAIOIINE WM M30BITOYHBIE JTaHHBIC, BHIOWPAThH
3aKOHBI U (pOpMYJIbI, HEOOXOAUMBIE JIJISl PELICHMUs], IPOBOAUTH PACUEThI U
OLICHHWBATh PEAJIUCTUYHOCTh IIOJYYEHHOrO 3HA4YeHHUA (PU3NUECKOU
BEJIMYMHBI,

pacrmo3HaBaTh MpoOJEeMBbl, KOTOpPbIE MOXKHO PEUIUTh MPU MOMOIIH
(Gu3NYECKUX METO/OB, HCIOJNb3Yysl ONMUCAHHE HCCIEIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE  MPEANOIOKEHUE, OLIEHUBATh MPABWIBHOCTH MOpSIKA
NPOBEJCHUSI  MCCIICJIOBaHMS, JeNaTh  BBIBOJABI, HHTEPIPETHPOBATH
pe3yNIbTaThl HAOIIOICHUH U OIIBITOB;

IPOBOAMTH OMNBITHl MO HAOMIOJACHHIO (PU3MUECKUX SIBICHUH WIH
(¢u3nyecKux CBOWCTB Ted (M3yuyeHHE BTOporo 3akoHa HbroTOHA, 3aKoHa
COXPaHEHHUs DHEPTUH, 3aBUCHUMOCTh MEpHOAa KOJIeOAaHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATY bl MAJIbIX KOJIEOaHUH, MPSIMOIMHENHOE PACIPOCTPAaHEHHUE CBETA,
pa3jioxeHue Oeoro CBeTa B CIIEKTP, U3YUYEHHE CBOMICTB HM300pa)KC€HUs B
IUIOCKOM 3€pKajie W CBOMCTB HM300paKeHHs NpeAMeTa B coOHparomien
JUH3Ee, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0Opy/MOBaHUs, ONUCHIBATH XOJ  OMBITA W  €ro  Pe3yJbTaThl,
(dbopMyIHpOBaTh BHIBOJIBI;

IPOBOAMUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpelHee 3HAaYeHHE M3MEpPSIeMON BeIMYMHbBI ((POKYCHOE paccTOsHUE
coOuparomeil JMH3bl), OOOCHOBBIBATH BBIOOp cHocoba HU3MEpPEHHUs
(M3MepUTeNbHOTO TPUOOpa);

IPOBOAMTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIOJIb30BAaHUEM MPSAMBIX HW3MEPEHUH (3aBUCUMOCTb IIyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JBIDKEHHWH 0€3 HadallbHOW CKOPOCTH, Tepuoja
KoJIeO0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yrja OTpakeHHUs CBeTa OT yTIja MaJeHus U yria MpeloMJIeHUs OT yria



NajJieHus): IUIAHUPOBAaTh HCCJENOBAaHUE, CaMOCTOSTENIBHO COOUpPATh
YCTaHOBKY, (DUKCHpOBaTh pE3yJIbTaThl IMOJIYYEHHOW 3aBUCUMOCTHU
(¢bu3nyecKuX BEIWYMH B BUJE TaOMUIl U TrpadUKOB, J€JaTh BBIBOJbI IO
pe3yabTaTam UCCIIEIOBaHUS;

IPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CpenHss
CKOpPOCTb M YCKOpPEHHE Tejla IpHU PpPaBHOYCKOPEHHOM JBUKECHMH,
YCKOpPEHHE CBOOOJHOIO MaJeHUs], KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBXKEHUS, MEXaHW4eckas padoTa M MOIIHOCTb, 4YacTOTa M
nepuos KojeOaHWW MaTeMaTUYeCcKOro U MPYKUHHOTO MAasiTHUKOB,
ONTUYECKass Cuja CcoOuparolleld JIMH3blI, PaJUOAaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY HU
BBIIIOJIHATh U3MEPEHHUSI, CIENys MPEUIOKEHHON MHCTPYKLMUH, BBIYUCIISTH
3HAYEHHE BEJIMYMHBI U aHAJIU3UPOBATh MIOJIyYEHHBIE PE3yJIbTAThI C YUETOM
3aJlaHHOM NOTPEIIHOCTU U3MEPEHHI;

cOOJTIOAATh MpaBUiIa TEXHUKU O€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
o0opyTOBaHUEM;

pa3inuyaTh OCHOBHBIE IPU3HAKM M3YUYEHHBIX (QU3NYECKUX MOJIEIEH:
MarepuaibHas TOYKa, a0CONIOTHO TBEPJOE TENO, TOYEUHBIH HCTOUYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb AaToMa, HYKJIOHHas
MOJIEJIb aTOMHOT0 S/Pa;

XapaKkTepU30BaTh IMPUHLIMIBI JEUCTBUS HM3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX OnucaHus (B TOM 4YHUCIE:
COUAOMETp, JATYMKU IOJOKEHMS, PACCTOSAHHMS U YCKOPEHHUs, PpaKeTa,
9XOJIOT, OYKH, Mepuckor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HUCHOIB3ys 3HAHUA O
CBOMCTBaX (U3MYECKHX SBJIEHUW U  HEOOXOIUMbIE  (PU3HUECKUE
3aKOHOMEPHOCTH;

HCITIOJI30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH W3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOIMYECKUX MPOLECCOB
IIpU pEUIeHUH Y4YEOHO-IPAKTUYECKHUX 3a7ad, ONTHYECKHE CXEMBbl IS
MOCTPOCHHUS N300paXKEHU B IMJIOCKOM 3€pKajie U COOMparoIei INH3E;
OPUBOAUTH  HpUMEpPbl  (HAXOAWTh  HMHPOpPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCIMOJIb30BaHUS (U3MYECKUX 3HAHUNA B MOBCEIHEBHOMN
KU3HU 111 oOecriedeHnst 0€30MacHOCTU MU OOpallleHnH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/I0pOBbS U COOIIOACHMS
HOPM 3KOJIOTUYECKOTO MTOBEACHUS B OKPYIKaIOLIEH Cpeie;

OCYLIECTBJIATh MOUCK HMHPOpMALHUU (PU3HUECKOTO COJEpKAHUS B
HNHTepHeTe, caMOoCTOATENBHO (POPMYIIHPYSI MOUCKOBBIM 3ampoc, HAXOAUTh



MyTH OINPECIICHNs IOCTOBEPHOCTH TMOJIYyYEHHOW MHPOpPMAIUU Ha OCHOBE
UMEIOIIUXCS 3HAHUH U JONOJHUTEIbHBIX UCTOYHUKOB;

WCIIOJIB30BaTh MPU BHIMOJHEHUU YUYEOHBIX 3aJJaHUi HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PUBMUECKOrO0  COJEpKaHUs, CIPABOYHbIE MaTepUabl,
pecypcebl cetu UHTEpHET, BiIageTh NpUEMAMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HH(YOpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
MH(pOpMaMU W3 HECKOJbKMX HMCTOYHUKOB (PU3MUYECKOTO COJEpKaHU,
MyOJIWYHO TIPEJICTABIIATh PE3yJIbTaThl TPOSKTHON HIIA MCCIIEIOBATEIHCKON
NEATEIbHOCTA, TPU 3TOM T[PAaMOTHO HCHOJIb30BAaThb  W3YUYEHHBIN
MOHSATUUHBIN anmapar u3ydaeMoro paszena (U3UKA U COMPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTaluel ¢ ydyé€ToM O0cOOEHHOCTEH ayAuTOpUu
CBEPCTHHKOB.
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NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThbI
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Pa3zgen 5. KBaHTOBLIE IBJICHUSA

Hcnyckanue u MorjionieHue cBeTa

5.1 4 1 https://m.edsoo.ru/BK5E4AQQ8
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5.2 CrpoeHue aToOMHOrO szipa 6 1 https://m.edso0.ru/U3WX2R61B
5.3 SnepHbie peakiuu 7 1 1 https://m.edsoo.ru/TMMVY9VSF
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o0pa3oBaTe/ibHbIE pecypchl
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Ddusnueckne BeINYUHBI U UX
HU3MCPCHHUC

Ypok-uccienoBaHue
"N3mepenue temnepaTypsl Ipu
MOMOIUIH KUAKOCTHOTO
TEPMOMETPA U AaTUMKA
TeMnepaTrypbl"”

Kak ¢usuka u npyrue
€CTECTBEHHbBIC HAYKU U3Yy4aloT
npuponay. EctecTBeHHOHay4HbIN
MeTo nmo3HaHus. Onucanue
(bU3UYECKUX SBICHUH C
MTOMOUIBIO MOJENIEH
VYpok-uccnenosanue "[Ipoepka
TUIIOTE3bI: JAILHOCTD MOJIETA
mapuKa, MymeHHOTro

https://m.edsoo.ru/6ZYFTFPA7Y
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10

11

TOPH30HTAILHO, TEM OOJIBIIIE,
4yeM OOJIbIIe BHICOTA ITycKa"

Crtpoenue BemectBa. OMBITHI,
JIOKa3bIBAIOIINE JIUCKPETHOE
CTPOCHUE BEIIECTBA

JIBM>KEHME YacTHUIl BELIECTBA

Ypoxk-uccnenoanue «OMbITHI 110
HAOJIFOIEHUIO TEIUIOBOIO
pacIIupeHHsI Ta30B»

ArperaTHbl€ COCTOSIHUS
BEIIECTBA

B3anmocBs3b Mexy
CBOMCTBAMHM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX M UX
aTOMHOMOJIEKYIISIPHBIM
ctpoeHreM. OcoOEHHOCTH
aIpeFaTHBIX COCTOSIHI/II\/'I BOIObI

https://m.edsoo.ru/F5PU40LYR

https://m.edso0.ru/HQ31SN1F3

https://m.edsoo.ru/FT87UNTLS

https://m.edso0.ru/STRDWACXM

https://m.edsoo.ru/AWM1DBI148

12

13

MexaHHUYEeCKOe JBHIKEHHE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBUDKCHUE

Cxkopoctb. Ennnuiiel ckopoctu

https://m.edsoo.ru/3SW6CCIHB1

https://m.edso0.ru/29GPTJAKL

14

15

16

Pacyer mytu u BpemeHH
JBIKEHUS

Wnepuus. 3aK0H HHEPLHH.
B3auMmoneiicTBue TEI Kak
MIPUYHHA U3MEHEHUSI CKOPOCTH

JBHOXKXCHUA TCII

[InotHOCTE BemiecTBa. Pacuer

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo0.ru/KX55101BX

https://m.eds00.ru/0S71X3DPS



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS

17

18

19

20

21

Macchbl 1 00beMa Tejia o ero
IJIOTHOCTH

JlaGopaTtopHnast pabota
«Omnpenenenue MIOTHOCTH
TBEPAOIO TEJa»

Pemrenue 3agad mo reme
"[TnoTHOCTH BemecTBa"

Cuna Kak XxapakTepucTHKa
B3aumozeiicTBus ten. Cuna
ynpyroctu. 3akoH ['yka

JlaGopaTtopHnas pabota
«3y4yeHue 3aBUCUMOCTH
pacTsuxeHus (aegopmMarin)
MPYKUHBI OT TIPHIIOKEHHOM
CHUJIBI»

SBnenwne Tarorenus. Cuia
TSXKCCTH

https://m.edsoo.ru/OH22PX7CX

https://m.eds00.ru/50DYVYG49

https://m.edsoo.ru/NV56FY1G2

https://m.edso0.ru/PXXW6DHXE

https://m.edso0.ru/OCWJIXFNQE

22

23

24
25

26

CBs13b MEX1y CUIION TSAXKECTH U

Mmaccol Tena. Bec tena.

Penrenne 3amau mo teme "Cuia

TSKeCTH"

Cuna TsKeCcTH Ha IpYyrux
mranerax. Ouznyeckue
XapaKTEPUCTUKH TIIIaHET

Hsmepenue cuit. lunamomerp

Bec Tena. HeBecoMocTh

CrnoxeHue IByX Cul,
HaNPaBIEHHBIX 10 OJTHOMI

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI

https://m.edsoo0.ru/IT1IZGKCKH

https://m.edsoo.ru/UA01SQ8RE

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

27

28

29

30

31

32

33

34

npsimoid. PaBHOIeHiCTBYIO1IIAS
cui

Pemenue 3agad mo reme
"PaBHOelicTBYIOIIAS CHIT"

TpeHue CKOJIbKEHUS U TPEHUE
1okos. TpeHnue B mpupojae u
TEXHUKE

JlaGopaTopnas pabota
«/3yuenune 3aBUCUMOCTHU CHIIbI
TPEHUS CKOJIBKEHHUS OT CUJIBI
JABJICHUS U XapakTepa
COTIPUKACAIOLITUXCSA
MTOBEPXHOCTEID)

Pemenue 3agau Ha onpeneneHne
PaBHOJICMCTBYIONICH CHJIIBI

Pemenue 3amau mo temam: «Bec
Tenay, «I'papuueckoe
n3o0pakeHune cuin, « CHIIb,
«PaBHOAEHCTBYIOIIAST CHIDY

KonTponbhas paboTa mo remam:
«MexaHn4YecKoe IBHKCHHUEY,
«Macca, II0THOCTBY, «Bec
Tenay, «['papudeckoe
n3o0paxenue cuim, «CHIIbD)

HaBnenune. CriocoObl
YMEHBIIEHUS U YBEITUYCHUS
JIaBJICHUS

JlaBenue ra3za. 3aBUCUMOCTh

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1IEOSMMH

https://m.edsoo.ru/TAQP4B30A

https://m.eds00.ru/5YY23XXSD

https://m.eds00.ru/T9V639RZF

https://m.edsoo.ru/P4AROSWE4D

https://m.edsoo.ru/25TVM1FDL

https://m.edsoo.ru/544Y MX9WR



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

35

36

37

38
39

40

41

JIaBJIEHM Ta3a OT 00bEMa,
TEMIIepaTypbl

ITepenaya naBiieHUs: TBEPIBIMU

TCJI1aMH, )KUAKOCTIMMU U Ira3aMUu.

3akoH [lackansg

JlaBiieHuE B )KUJIKOCTH U Tase,
BBI3BAHHOE JIEVICTBUEM CHUJIBI
TSHKECTH

Pemenue 3anay no teme
«/laBneHue B )KUAKOCTHU U Ta3e.
3akoHn [lackans»
Coobmarommecs: Cocy/sl
I'mapaBnnyeckuil mpecc
Manomertpsl. [lopuineBoi
JKHIKOCTHBIN HACOC
Atmocdepa 3emmn. [TpuanHs
CYILIECTBOBaHMS BO3IyILIHON
0007109KH 3eMJIU. 3aBUCUMOCTD
aTMOC(EpHOro AaBICHHS OT
BBICOTHI HaJl YDPOBHEM MOPSI

https://m.edsoo.ru/CG5P08NWO

https://m.edso0.ru/K7T71219UC

https://m.edsoo.ru/UHHC5RB6W

https://m.edsoo.ru/7THDBMDHR?2

https://m.edsoo.ru/67X2LF396

https://m.edso00.ru/5G846G718

https://m.edsoo.ru/DRQ6ZPW1M

42

Bec Bo3ayxa. ATmocdepHoe
JIaBJICHUE

https://m.edsoo.ru/PYRNEDISY

43

44

45

H3mepenune aTMochepHOTO
nasienust. OneiT Toppuuerin
3aBUCUMOCTB aTMOC(EpHOTO
JIaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOPsI

bapomeTtp-anepon.

https://m.edsoo0.ru/2183TIPD4

https://m.edsoo.ru/YWIFWMZ1J

https://m.edsoo.ru/WBNXTP7GR



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

46

47

48

49

50

ATMocdepHOoe 1aBIeHUE Ha
pa3IMYHBIX BBICOTaX

Pemenue 3agau no reme
n n
ATMochepHoe 1aBiIeHHE

JlericTBHE JKMAKOCTH U ra3a Ha
MOTPYKEHHOE B HUX TEJNO.
ApxumenoBa cuiia

JlaGopaTopnas pabota
«OmpeneneHue BHITATKUBAIONIEH
CHUJIBI, ICHCTBYIOINICH Ha TEJO,
MOTPYKEHHOE B AKHUIKOCThY

JlaboparopHast paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Teja B BOJIE OT 00hEMA
MOTPY>KEHHOH B JKUIAKOCTh YaCTH
TeIa»

IInaBanue Ten

https://m.edsoo.ru/YWVWL5TA1

https://m.edso0.ru/SMG9FR466

https://m.edsoo.ru/7U401DLK2

https://m.edsoo.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

51

52

53

JlaGopaTopHas pabota
"KonctpyupoBanue apeoMeTpa
WM KOHCTPYHUPOBAHUE JIOJKU U
ofpeJieNicHue €€
Ipy30H0AbEMHOCTH"

Pemenne 3amaq mo Temam:
«ITnaBanue cynos.
BosnyxormnaBanuey, «/laBnenue
TBEPABIX TEJ, )KUAKOCTEU U
ra3oBy

Mexannueckas pabota

https://m.edsoo.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLAGB0Q

https://m.edsoo.ru/1YIR6J7L5



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

54

55
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61

MormtHocTts. EquHune!
MOIIHOCTH

VYpoxk-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM TIPU
MOABEME 10 JIecTHHIIE"

IIpocteie MexaHU3MBI. Phryar.
PaBHOBecue cuit Ha peryare

KoHnTtponbHas pabota 1mo teme
«JlaBneHue TBEpABIX TEN,
KUAKOCTEH U ra3oBy» /
Bcepoccuiickas npoBepoyHas
pabora

PesepHbIii ypok. Pabora ¢
TeKCTaMHU 1o TeMe «JlaBieHue
TBEPABIX TEJ, KUAKOCTEH U
razoBy» / Becepoccuiickast
poBepoyHas pabora

Poruaru B TexHuke, ObITY U
npupose. JlabopatopHas pabora
«HccnenoBanue ycioBUl
paBHOBeCI/IFI quara»

Pemienune 3amad mo teme
«YcnoBus paBHOBECHUS pblyara»

KoaddumumenT nonesnoro
NENCTBHS MEXaHU3MA.
JlaGopaTopHnas pabota
«M3mepenne KI1/] HaknoHHOM
TUTOCKOCTI

0.5

0.5

https://m.edsoo.ru/4UUXIHR1X

https://m.edsoo.ru/GDB065558

https://m.edsoo.ru/8YRUOUGS?2

https://m.edso0.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/6AXDHFS8N

https://m.edsoo.ru/4AYEYZDMW



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

62

63

64

65

66

67

68

Pemienue 3ama4 mo Teme
"Pabora, momnocts, KIT/T"

MexaHnyeckas SHEpIHsl.
Kunetnyeckas v NoTeHIMAIbHAS
SHEPrus

3aKOH COXpaHEHHUS
MEXaHUYECKOM sHeprun

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCcepUMEHTAIBHOE
onpeAeIeHuE N3MEHEHUS
KHHETUYECKOMN U IMTOTESHIIMAILHOM
SHEPIryU MPHU CKATHIBAHUU Teja
10 HAKJIOHHOM IIJIOCKOCTH"

KonTponbhas pabota no teme
«PaboTta 1 MOIITHOCTh. DHEPTHUS»

PezepsHblii ypok. Pabora c
TEKCTaMHU 110 TEME
"Mexa"Hndeckoe aBrKeHne"

PesepHbIii ypok. Pabora ¢

TekcTamu o teme "Pabora.
MomuHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12

https://m.edsoo.ru/VEF5XBQLVS

https://m.edso0.ru/SHOE7HOYK

https://m.edsoo.ru/46Y22ZPME

https://m.edsoo.ru/SM7E7YTZC

https://m.edso0.ru/AECZ9T7EC

https://m.edsoo.ru/MJIPGGSA3

https://m.edso0.ru/XT2SMNZYM



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KUIACC

Tema ypoka

OCHOBHBIE TIOJIOKCHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH U UX OTIBITHHIE
MIOATBEPKICHUS

Macca u pa3mep aTOMOB U
MOJIEKYJI

KoaudecTBO 9acoB

Bcero

KonTtpoJbHbIe
padoThI

IIpakTHyeckne
padoThI

JlaTa
U3ydeHus

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

https://m.edsoo.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEPAOTO, KUAKOTO U
ra3000pa3HOro COCTOSHUMN
BelllecTBa

OOBbsicHeHHE CBOUCTB TBEPOTO,
YKUIKOTO U Ta3000pa3HOTO
COCTOSIHHMI BEILlECTBA HA OCHOBE
MOJI0)KEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU

https://m.edsoo.ru/HVW3WMRAS

https://m.edsoo0.ru/DJYTZQHS83

Kpucrannnaeckue u amopHbie
Tena

https://m.edso00.ru/8G73PVM40

CMauuBaHue u KanmnuJIIAPHOCTD.
HOBerHOCTHOC HaTsKCHUC

TemnoBoe pacmmpeHue u
coKaTue

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

https://m.edsoo0.ru/ISN3OKS8L

Temneparypa. CBA3b
TEMIIEpaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBMYKEHUS YaCTHI]

https://m.edsoo0.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

10

Buytpennss sueprusi. CriocoObt
W3MEHEHUSI BHYTPEHHEHN SHEPruun

Bunae! Terionepenaun

https://m.edsoo.ru/BBVCIOMH6

https://m.edsoo.ru/WF4J3070P

11

12

13

VYpoxk-koHpepeHuus
"[IpakTHUECKOE UCIIOIB30BAHUE
TETJIOBBIX CBOMCTB BEIIECTB U
MaTepHaIOB B LEJAX
sHeprocoepexkeHus "
KonuyectBo TemioTsl. Y aenbHast
TEII0OEMKOCTb

YpaBHeHUE TEIJIOBOTO OaaHca.
TennooOmeH u TernoBoe
paBHOBecHE

https://m.edsoo0.ru/UU910QFZW

https://m.edso0.ru/88291DDI1Z

https://m.edsoo.ru/P52QUVQJE

14

JlaGopaTopHas pabota
"HccnenoBaHue ABJIEHUS
TErI000MeHa MpY CMEIIUBAHUN
XOJIOAHOU U ropsiueit Boabl"

https://m.edsoo.ru/FR2N6N5GV

15

16

17

18

Pacuet konuuecTBa TEIUIOTHI,
HE0OXO0UMOTO JJIsl HATPEBAHUS
TeNa U BBIIEISEMOTO UM MIPH
OXJIKICHUH

JlabopaTopHas pabota
"Onpenenenue yaeiabHOU
TEIJIOEMKOCTH BeniecTna'
DHeprus TorvMBa. Y ieJabHas

TCIUIOTAa CropaHusd

IInaBnenue u OTBCPACBAHUC
KpUCTANIMYCCKUX TECII.

https://m.edsoo.ru/JSMRA1LAPW

https://m.edso0.ru/401T1ZJAH

https://m.edso0.ru/683AIXYWS8

https://m.edsoo.ru/JHES5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

19

20

21

22

23

yI[eJ'IBHaH TCIJIOTA IJIaBJICHUA

JlabopaTopHas pabota
"Onpenaenenue yaenabHOU
TEIUIOTEI IIJIaBIE€HU Jbpaa"

[TapoobpazoBanue u
KoHaeHcauus. Mcnapenue

Kunenne. Y aenpHas Temiora
mapooOpa3oBaHus U
KOHJIeHCAIlnH. 3aBUCUMOCTh
TeMrepaTypbl KUTICHUS OT
aTMoc(hepHOro JaBICHUS

BnaxnocTs BO31yXa.
JlabopaTopHas pabota
"OnpeneneHre OTHOCUTEIHHOU
BJIA)KHOCTH BO31yXxa"

Pemenue 3anay Ha onpeeneHme
BIIQYKHOCTH BO3/1yXa

https://m.edsoo.ru/LCOQXVHGHD

https://m.eds00.ru/CQG4DQKML

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37W0J1

https://m.edsoo.ru/N4XJEXGAL

24

25

26

[TpuHIUIB paOOTHI TETIIOBBIX
nsurateneii. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO
CTOpaHHUSI

KIIJI TermoBoro aBurares.
TernoBble ABUTATENIN U 3aIIUTA
OKpY>Karollei cpeapl

3aKOH COXpaHEHHUS U
MpEeBpAaICHUs JHEPTUU B
TEIJIOBBIX MPOLIeccax

https://m.edsoo.ru/6BKWSWYG6

https://m.edsoo.ru/UJA3SDRDOH

https://m.edso0.ru/B1KX6RPQ9

27

IToaroToBka Kk KOHTPOJIBLHOU

https://m.edsoo.ru/9AQ53CC7C



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

28
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30

31

32

33

34

35

pabore 1o Teme "TernmoBsie
siBieHust. MI3menenne
arperaTHbIX COCTOSIHUI
BenecTna”

KonTponbhas pabota no teme
"TerioBble IBICHMS.
H3MeHeHue arperaTHbIX
COCTOSIHUH BerecTBa"

Dnektpuzarus Teun. [[Ba pona
INEKTPUICCKUX 3aPSIOB

Ypoxk-uccienoBanue
"OnexTpusanus TeJl UHAYKIUeH
U IIPU CONIPUKOCHOBEHUH"

BzanmopeiicTBre 3apsyKeHHBIX
ten. 3akoH Kynona

DNEKTPUUECKOE TOJIE.
Hanpsi>xeHHOCTB
3JIEKTpUYECcKOro nos. [IpuHiun
CYNEPIIO3ULINU dIIEKTPUYECKUX
roseun

Hocwurenu snexrpuueckux
3aps/10B. DIIEMEHTAPHBIN 3apsi.
Crpoenue atoma

[IpoBOIHUKY U TUAIIEKTPUKH.
3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa
Pemenue 3aga4 Ha npuMEHEHNE
CBOMCTB 3JIEKTPUYECKHUX 3aPsI0B

https://m.edso0.ru/0X03133KU

https://m.edsoo.ru/9ESSKDQMD

https://m.edsoo.ru/JALQFK67J

https://m.edsoo.ru/L1JCQZZS9

https://m.edso0.ru/N79CZGZ1J]

https://m.edsoo.ru/AFOIKADMV

https://m.edsoo.ru/U8JR991PB

https://m.edsoo.ru/SXWWOSWJ5



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

37
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40

41

42

DIEKTPUYECKHM TOK, YCIOBHS
€ro cyuecTBoBanus. MictouHuku
3JIEKTPUYECKOTO TOKA

JlelicTBUS AIIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiictsue
3JIEKTPUYECKOTO TOJIs Ha
MPOBOJHUKYU U TUAJIEKTPUKH"

DIIEKTPUYECKUI TOK B MeTasuIax,
KHUJKOCTSAX U ra3zax

DnexTpuueckas Lemb U e€
COCTaBHbIE YaCTH

njia TOKa. TOpHas
Cuna toka. JlabopaTopHa
pabota "M3mepenue u
pEryIupOBaHHUE CUIIbI TOKA"

DNEeKTpUUECKOe HAMIPSKEHHE.
Boast™merp. JIaboparopHas
pabora "H3mepenue u
pEryIupOBaHUE HANPSHKEHUS "

0.5

0.5

https://m.edsoo.ru/ISIMP3J3M

https://m.eds00.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

https://m.edsoo.ru/E4COOOQOYPF

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/Q9LHH7UNJI

https://m.edso0.ru/X7P0JOFGH

43

ConpoTHuBieHHE TPOBOAHMKA.
VY nenpHO€E CONPOTHUBIICHHE
BEIIIECTBA

https://m.edsoo.ru/ESBUO5PC4G

44

JlaGopaTopHas pabora
"3aBUCUMOCTD SJIEKTPUIECKOTO
COTPOTHUBIIEHUS MPOBOJIHUKA OT
€ro JUIMHBI, TUIOMIAIN
MONEPEYHOI0 CEYEHUs U
Martepuana"

https://m.edso0.ru/4JDA8GZNX

45

3aBUCHUMOCTH CHIIBI TOKa OT

https://m.edsoo.ru/VEZPE7Q8Q



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q

46

47

HanpspkeHus. 3akoH Oma st
y4dacTka [enu

JlabopaTopHas pabota
"HccneqoBanue 3aBUCUMOCTH
CHJIBI TOKA, UAYIIEro Yyepe3
PE3HUCTOP, OT COMPOTUBIICHHUS
pe3ucTopa 1 HapsOKCHUS Ha
pe3uctope"
IlocnenoBaTenpHOE B
napajieIbHOEe COSUHEHUS
MIPOBOTHUKOB

https://m.edsoo.ru/X5THIN3RM

https://m.edsoo.ru/HJ990Q3493

48

49

50

o1

JlaGopaTopHas pabora
"IIpoBepka npaBuiIa CI0KEHUS
HaIPSHKEHUN IIPU
NOCJIEA0BATEILHOM COETMHEHUH
JBYX pe3UCTOPOB"
JlabGopaTopHas pabora
"ITpoBepka npaBuiIa AJIs CHIIbI
TOKa IIPU NapajieIbHOM
COEIMHEHUH PE3UCTOPOB"
Pemenue 3agau Ha npuMEHEHNE

3akoHa Oma 1Sl pa3anyHOTO
COCIUHCHU ITPOBOAHUKOB

PaGota u MomrHOCTh
AJIEKTPUIECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

https://m.edso00.ru/VQ3VYPOTS8

https://m.edsoo.ru/DPAXG8PZJ

https://m.edso0.ru/19ZEFKZZ4

https://m.edsoo0.ru/40AIXYN3H

52

JlaGopatopHas paboTa
"Onpenenenne padoThl U
MOILHOCTH JIEKTPUYECKOTO

https://m.edsoo.ru/VR92V8JHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

53

54

55

56

57

58

TOKa"

DIIEKTPUYECKUE LETH U
MOTPEOUTENH IIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

IlocTossHHBIEC Mar HUTBI, UX
BBaHMOHCﬁCTBHC

VYpok-uccienoanue "M3yuenue
MOJIEH MTOCTOSHHBIX MAarHUTOB"

MaruutHoe nmosie. MarautHoe
noJie 3eMJIM U €ro 3HaYeHne s
SKU3HU Ha 3eMiie

[ToaroroBka Kk KOHTPOJIBHOU
pabore 1Mo Teme
"DnexTpuueckue 3apsabl.
3apspKEeHHbIE TeNa U UX
B3auMoAeucTBUs. I1oCTOSHHBIN
IEKTPUYECKUH TOK"

KontponbHas paboTa mo teme
"DnexkTpuueckue 3apsasl.
3apsKCHHBIE TeJla U UX
B3aumonencTeus. lloctosaHHbIN
JIEKTpUYECKU TOK" /
Bcepocculickas npoBepodHas
paborta

https://m.edso0.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

https://m.edsoo.ru/1GL7RIJQOR

https://m.eds00.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSW4Z7W

59

PesepBHbIii ypok. Pabora ¢
TekcTamu no teMe "llocTosHHbIN
AJIEKTPUYECKUI TOK" /
Bcepocculickas npoBepo4Has

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

60

61

62

pabora

OmneiT Opcrena. MarautHoe
T10JIE€ DJIEKTPUYECKOTO TOKA
MarauTHo€ 1oJie KaTyIIKH C
TOKOM

[IpuMeHeHne 3EKTPOMarHuToB
B TexHuke. JlabopaTopHas
pabora "U3yuyenue necTBus
MardvMTHOI'O I10JIA Ha ITPOBOJHUK
¢ TOKOM"

ONEeKTpOABUTaTENb IOCTOSTHHOTO
ToKa. Mcnonb3oBanue
3JIEKTPOJABUraTese B
TEXHUYECKUX YCTPONCTBAaX U Ha
Tpancnopre. JlabopaTtopHas
pabota "KonctpyupoBanue u
U3y4eHHE PabOThI
3JIEKTPOABUTATEINS "

0.5

https://m.edsoo.ru/PC1DMV4ID

https://m.edso0.ru/KG8XDIUWD

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

63

OnbiThl Papajes. 3aKoH
3JIEKTPOMArHUTHON UHAYKIUU.
[IpaBuno Jlenna

https://m.edsoo.ru/YSDW34FV0

64

65

Onektporereparop. CrocoOs
MTOJIYYEHUS DIIEKTPUIECKON
SHEPIruH. DIIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPIUH

[ToaroToBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DNeKTpuYeCcKrue U MarHUTHBIE

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

sABJIeHUS"

KonTponbhas pabota no teme

66 "DJIeKTpUUECKNEe U MAarHUTHBIE 1 1 https://m.edso00.ru/APBXXTADS
SBJICHUS"

PesepBHylit ypok. PaGota ¢

67 TekcTaMu 110 TeMe " TermmoBeie 1 https://m.edso0.ru/4B8GKYQ1X
sABJIeHUS"

PeseprubIit ypok. Pabora ¢
68 TEKCTaMU 10 TeMe "MarauTHeie 1 https://m.edsoo.ru/ISHXLLTXX
sBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68 4 145



https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KUIIACC

KoanuecTBo yacon
Ne Hara JJIeKTPOHHBbIE HU(POBbIE

Tema ypoka Koutpoabnubie IIpakTnyeckue
n/n Bcero u3ydyeHusi oOpa3zoBaTe/ibHbIE pecypchl

padoThI padoThbI

M .
CXAHMACCKOC JIBIDKCHHC 1 https://m.edsoo.ru/UP3188VVCD

MarepuanbHas TOUKa

CucremMa orcyera.
OTHOCUTENHLHOCTE 1 https://m.edsoo.ru/UWFLOQ33T
MEXAHUUYECKOTO IBUKECHUS

PaBHOMepHOE NIpsIMOJIMHEITHOE
JIBUKCHHE

1 https://m.edsoo.ru/E65RWOZKO0

HepaBHoMepHOE npsAMOIMHENHOE
nekenue. CpeaHsis u 1 https://m.edsoo.ru/L043PYTGB
MIHOBEHHAsl CKOPOCTh

IIpssmMonunenHoe
PaBHOYCKOPEHHOE IBUKEHUE. 1 https://m.edsoo.ru/8KUYWCHBO0
Yckopenue

CkopocTb IpSIMOITMHEWHOTO
PaBHOYCKOPEHHOTO JIBH)KCHUS. 1 https://m.edsoo.ru/HXCDF3ZC8
I'paduk ckopoctu

JlaGoparopHas pabota

"OnpeneneHne yCKOpeHus Tea

IIPY PAaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/1IKKINJFO8
JBYDKEHUH 10 HAKJIOHHOW

mIockocTu"

CBO60)IHOC naaCHuc TCII. OnbIThI

1 https://m.edsoo.ru/NMQA4GGEQ
Tanmunes



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

10

11

12

13

14

15

16

17

18

19

20

21

PaBHOMEpHOE IBUKEHHUE TIO
okpyxkHocTH. [Iepuon u yacrora
oOparienus. JIunelnas u yrioas
CKOPOCTH

[{enTpocTpemurensHOe
YCKOpEHHe

Ilepsbiit 3akoH HproTona. Bektop
CHUJTBI

Bropoii 3akon HerotoHa.
PaBHOelicTByIOIIAs crta
Tpernii 3akoH HproTOHA.
Cynepno3unus cui

Pewrenue 3anau Ha npuMeHeHUE
3akoHOB HproToHa

Cuna ynpyroctu. 3akoH ['yka
Pewmenne 3anau no reme «Cuiia
yOPYroCcTu»

JlaGopaTtopHnast pabota
«OmnpeneneHue )KECTKOCTH
MPYKUHBD)

Cuna tpeHus

Pemrenue 3anad mo teme «Cuina
TPEHUSD»

JlaGopaTtopHnast pabota
"Onpenenenne ko3 duimeHTa
TPEHUS CKOJIbXKEHUS"

Pemenue 3amau mo teme "3aKOHEBI
Herorona. Cuia ynpyroctu. Cuna

https://m.edsoo.ru/PVRBIDTTH

https://m.edsoo.ru/O5LFGWFZY

https://m.edso00.ru/T4ADTURL3K

https://m.edsoo.ru/5A28NGVEV

https://m.edsoo.ru/XPFY G64RM

https://m.edso0.ru/GEM2S4HK9

https://m.edsoo.ru/BHBXXRIJQ

https://m.edsoo.ru/HML1AMN12

https://m.edsoo.ru/T4PAJAFV1

https://m.edsoo.ru/B4AWPRASI7

https://m.edsoo.ru/PIDH2DCIT

https://m.edsoo.ru/C56RD8KX8

https://m.edsoo.ru/VT3T38KBU



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

22

23

24

25

TpeHus"

Cuna TSHKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHHUSI.
YckopeHnue cBOOOTHOTO TaeHUS
VYpoxk-koHpepenuus "JBrxeHue
TEJ BOKPYT IPaBUTAI[MOHHOTO
nenTpa (ComHevHas cucTema).
lamaxkTuku"

Pemenue 3amau mo teme "Cuna
TSKECTH U 3aKOH BCEMUPHOTO
TArOTeHUs"

IIepBas kocMu4ecKkas CKOpOCTb.
HeBecoMocTh 1 neperpysku

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

https://m.edsoo0.ru/V02GV8YAT

https://m.edso0.ru/563XRG6ED

26

27

28

29

PaBHOBecue MaTCpI/IaJ'IBHOI‘/IN

TOYKH. AOGCOTIOTHO TBEPAOE TEIO.

PaBHOBecue TBEpIOTO TEIIA C
3aKPEIUIEHHON OCBIO BPAILCHUSI.
MowmeHnT cuisbl. L{eHnTp TsKECTH

PaBHOBeCcuEe MatepuaibHOI

TOUYKH. AOGCOTIOTHO TBEPAOE TEIO.

PaBHOBecue TBEp0TO TENA C
3aKpEIUIEHHONW OChIO BPALLICHUS.
MowmenT cuibl. LlenTp Tspkectu
Pemrenue 3amad mo reMe
"MomeHT cuibl. LenTp TsxecT"
IToaroroBka K KOHTPOJIBHON
pabote mo Teme "MexaHn4ecKoe
JIBHKeHHUE. B3auMoneiictBue ten"

https://m.edsoo.ru/AONEMB459

https://m.eds00.ru/GAMQWA4SLS

https://m.edsoo.ru/0QJSN205C

https://m.edso00.ru/8D7SUVX5J



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

31

32

33

34

KoHnTtponbHas paboTta mo teme
"MexaHM4eCKOE ABMKCHHC.
BzaumoneiictBue ten"
Nmnynbce Tena. UMiynbe cubl.
3aKOH COXpaHEeHMsI UMITYJIbCA.
VYrpyroe u Heynpyroe
B3aHUMOJICHICTBHE

Pemenue 3anaq no reme "3akoH
COXpaHEHUs UMIyJbca'
Ypok-koHbepenius "PeakTuBHOE
IBUKEHHE B IPUPOJIE U TEXHUKE"
Mexannueckas paboTa u
MOIIIHOCTb

https://m.edsoo.ru/J1BOUJ2Y G

https://m.edsoo.ru/7P15BWQD?2

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/SUH32H4RL

https://m.edsoo0.ru/FCOHVOY XP

35

36

37

38

PaboTa cuibl TsKecTH, CUIIbI
YIPYTOCTH U CHJIbI TPEHUS

JlaGopartopnast pabota
«Ompenenenrie pabOTHI CHITBI
TPEHUS TIPU PAaBHOMEPHOM
JBYDKEHUH TEJIa TI0
TOPU30HTAIBLHOM MOBEPXHOCTH

CBs3b SHEprUU U pabOTHI.
[ToTrenumanbHas sHEPTUA
Kunernueckas sneprus. Teopema
0 KMHETUYECKOW SHEPTUU

https://m.edsoo.ru/Y4H20MDHI

https://m.edsoo.ru/609HFE1P8

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/WKXL7NXVR

39

40

3aKOH COXpaHEHUS SHEPTUH B
MCXaHUKE

Jlaboparopnas pabota

« 3ydeHue 3aK0HA COXpaHCHUS

https://m.edsoo.ru/FMM2S69EB

https://m.edso00.ru/0TVK8KJXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

41

OQHCPIun»

KonebarensHOE IBMKEHUE U €T0
XapaKTepI/ICTI/IKI/I

https://m.edsoo.ru/3EQ3BHBZ3

42

43

44

45

46

3aryxaromue KoieoaHus.
BriHyX1eHHBIE KOJICOaHMSI.
Pe3onanc

MareMaTnyeckuil ¥ NpyKUHHBIN
MasTHUKA

Ypoxk-uccienopanue
«3aBUCUMOCTH Iepuoja
KOJIeOaHUH OT KECTKOCTH
MPY>XHUHBI ¥ MACCHIL IPy3a»
[IpeBpaiieHre SHEPTUU TpU
MEXaHUYECKUX KOJIEeOaHUIX
JlaGopaTtopHnast pabota
«OmnpeneneHue 4acTOThl U
nepuojaa KojaebaHui npy>KMHHOTO
MasiTHUKa»

https://m.edsoo.ru/13ZKD2M12

https://m.edsoo0.ru/O71PZDM11

https://m.edsoo.ru/BACAG6R4KS

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC

47

48

JlaGoparopHas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoja kojaebanuii rpysa,
MOJIBEIICHHOTO K HUTH, OT MacChl
rpy3a»

Mexanndeckue BoJHEI. CBOMCTBA
MEXaHWYeCKHUX BOJIH.
[IponosibHBIE M IONIEPEUHBIE
BOJTHEI

https://m.edsoo0.ru/6YGEHWS8DT

https://m.edso00.ru/QHBQ3U5SXV

49

Ypok-koHpepeHus

https://m.edsoo.ru/6PNOHXSJA



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

50

51

52

53

"MexaHH4YeCKHE BOJHEI B
TBEpAOM Teine. CelicMuueckue
BOJHBI"

3BykK. PacnipocTpanenue u
OTpaK€HUE 3ByKa
Ypoxk-uccienopanue
"HaOnroaeHre 3aBHCUMOCTH
BBICOTHI 3ByKa OT 4aCTOThI"

rpOMKOCTL 3BYKa U BbICOTAa TOHA.

AKYCTUYECKUH PE30HAHC

VYpok-koHbepenius "YIbpTpa3Byk

1 HH(pa3BYyK B IPUPOJIE U
TEeXHHKE"

https://m.edsoo.ru/NTZLRXDB5

https://m.edsoo.ru/5SRPRGGZVS8

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka K KOHTPOJIBHOM
pabote mo Teme "3aKOHbI
COXpaHEeHUs. MexaHU4YeCKHe
Koyie0aHus U BOJHEL"

https://m.edsoo.ru/7YAJAV57M

55

56

57

58

KonTponbhas pabota no teme
"3aKOHBI COXpaHEHHS.
Mexanuyeckue KonebaHus u
BOJIHBI"

DNeKTPOMarHuTHOE TOJIE.
SHGKTpOMaFHI/ITHBIe BOJIHBI
CBoiicTBa 3JI€KTPOMArHUTHBIX
BOJIH

VYpok-konpepenuus "lkana
ANEKTPOMArHUTHBIX BOJIH.
Hcnons3zoBanue

https://m.edsoo.ru/ZVD7Z44VH

https://m.edsoo0.ru/KAKC7HSCG

https://m.edsoo.ru/7E1J2VY03



https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

59

60

61

62

63

64

65

66

AJIEKTPOMArHUTHBIX BOJIH IS
COTOBOIi cBA3N"

VYpok-uccnenoanue "N3yuenue
CBOWCTB 3JICKTPOMAarHUTHBIX BOJH
C TIOMOIIEI0 MOOMIIBHOTO
tenedona"

Pemenue 3amau Ha onpenenexHue
YaCTOTHI U JJTUHBI
3JIEKTPOMATHUTHOM BOJIHBI

DneKTpoOMarHuTHas IpUpoaa
cBera. CKOpOCTh CBETA.
BomnHoBEIE CBOIICTBA CBETA

Hcrounuku ceera.
[IpssMonuHenHOe
pacrpocTpaHEHHE CBETA.
3armenus Connua u JIyHsl

3aKOH OTpa)XE€HUsI CBETA. 3epKaja.
Pemenue 3amad Ha npruMeHeHE
3aKOHa OTPa’KEHUS CBETa

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH
IMpCJIIOMJICHUA CBCTA

[TonHOE BHYTpEHHEE OTpaKEeHUE
ceeta. Mcroap30BaHre MOJHOTO
BHYTPEHHETO OTPa)KCHUS B
ONTHYCCKUX CBETOBOJIAX

JlaGoparopHas pabota
"UccenenoBanue 3aBUCUMOCTH
yriia mpeJoMIIeHHUs] CBETOBOTO

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

https://m.eds00.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

https://m.eds00.ru/R800I1T10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

67

68

69

70

Jqyd4a OT yIJia NajieHus Ha
rpanuie "Bo3ayx-creksno""
VYpok-koHpepeHus
"Mcnonp30BaHue MOJHOTO
BHYTPEHHET0 OTPa)KEeHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAs

CBA3B"

JIun3el. OnTHyeckas cuiia JIMH3bI
[TocTpoenue nzobpaxeHuii B
JTUH3aX

JlaGopaTtopHnast pabota
"Onpenenerne HOKyCHOTO

PacCTOSTHUS ¥ ONITUYCCKON CHITBI
coOuparoiet TuH3b1"

https://m.edsoo.ru/0OL9F63ZRU

https://m.edso0.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN

https://m.edso00.ru/3XTVNZNJJ

71

VYpoxk-koH(pepeHus
"OnTUyecKue JINH30BBIE
npubopsr”

https://m.edsoo.ru/KKVRKOP3D

72

73

I'ma3 kak onTuyeckas cucremMa.
3penue

Ypok-koupepermus "JlepexTs
3penus. Kak coxpanurts 3penue"

https://m.edsoo.ru/KP1ACI9PW

https://m.edso0.ru/ZKWLQ3CHI

74

75

Pasnosxxenue 6enoro csera B
criektp. OnbiTel Hpl0TOHA.
CrnoxxeHue cneKkTpaibHbIX
uBeToB. Jlucniepcus ceera
JlabopaTtopnast pa6ota "ONBITHI

I10 Pa3JI0KCHUTIO Oenoro ceera B
CIICKTP W BOCIIPHUATUIO IBETA

https://m.edsoo.ru/ZPRFN4D5V

https://m.edsoo.ru/E518L6TCH



https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
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77

78

79

80

81

82

83

84

85

86

87

MIPEeIMETOB MPHU UX HAOIIOICHUN
yepe3 [BETOBbIC (PUIBTPHI"
VYpok-nipaktukym "BoiHoBbIE
CBOWCTBA CBETA: AUCIIEPCHUS,
unTepdepenus u quppaxuus'
OmnbiTel Pesepdopna u
IUTaHETapHasi MOAEIb aTOMa
[Toctynatel bopa. Monenb atoma
bopa

Hcnyckanue U NMOIIIOLIEHUE CBETa
atomoM. KBaHTel. JInHeluaTeie
CIIEKTPbI

VYpoxk-npaktuky™m "Habmonenue
CHEKTPOB UCITyCKaHUS"
PanuoakTuBHOCTE M €€ BUJIBI
CrtpoeHnue aTOMHOTO sj1pa.
Hyxnonnas moaens
PannoaktuBHBIE IpEBpaLICHUS.
N3otomnsr

Pewmenue 3amau o reme:
"PannoaktuBHBIE peBpaleHus"
[Tepuon monypacmnana
VYpoxk-koH(pepeHus
"PannoakTUBHBIC U3TYyUYEHUS B
MIPUPOJE, MEAUIIMHE, TEXHUKE"
SnepHblie peakiyu. 3aKOHbI
COXPaHEHUs 3apsA0BOTO U
MacCOBOT'O YHCEI

https://m.edsoo.ru/A1F3HB8Y9

https://m.edso00.ru/P9220VFIV

https://m.edsoo.ru/OBJPHE0G2

https://m.edso0.ru/MILRTHPCO

https://m.edsoo.ru/7NCLNW?296

https://m.edsoo.ru/22H32JWLM

https://m.edsoo.ru/IRVFSKOFK

https://m.edso0.ru/RA796 TPSP

https://m.edsoo.ru/WX2HQP2S6

https://m.edsoo.ru/WZDJCOES87

https://m.edso0.ru/X1J4002C4

https://m.edsoo.ru/YOQ2XMKO0



https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
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89

90

91

92

93

94

95

96

DHeprusi cBS3M aTOMHBIX SJ€ep.
CBs13p Macchl U SHEPTUU

Pemrenue 3amad mo reMe
"SAnepubie peakyun"

Peakuuu cunTe3a U ENCHUS
anep. UctouHuku sHepruu
ConHua u 3B€31
VYpok-koudepenmus "AnepHas
sHepreTuka. JlencTeus
paAMOaKTUBHBIX U3IIy4YE€HUHN HA
KUBBIE OpraHU3Mbl"

IToaroroBka K KOHTPOJIBHON
pabote 1o Teme
"DIeKTpOMarHuTHOE TOJIE.
DeKTpOMarHuTHbIE BOJHBI.
KsanToBsie siBieHUS"

KonTponbHas paboTa no teme
"DIeKTpOMarHuTHOE TIOJIE.
DIEKTPOMarHUTHHIC BOJTHBI.
KBanToBbic siBieHHS"

[ToBTOpEHME, 0000IICHNE.
JlaGopatopHbie paboThI IO Kypcy
"B3zanMmonencTBue Tea"
[ToBTOpeHmE, 0600IICHNE.
Pemenne pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 10 TEME
"TemnnoBsle nporecch”

IToBTOpenue, o6o0IIEHHE.

https://m.edsoo.ru/NSTEUFIO3

https://m.eds00.ru/OD4KHLQ4T

https://m.edsoo.ru/RMBFQBND7

https://m.edsoo.ru/QTNWFW90Q

https://m.edsoo.ru/TBOXB9TUO

https://m.edsoo.ru/5SUTJAFD6U

https://m.edsoo.ru/2GFCLJOJJ

https://m.edsoo.ru/MMJINLZOSQ

https://m.edsoo.ru/H7THKU30G3



https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3
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98

99

100

101

102

Pemenue pacueTHBIX U
Ka4eCTBEHHBIX 3aJ1a4 10 TEME
"KIIJI TerIoBbIX ABurareieii’

[ToBTOpeHmE, 0600ITICHNE.
Pemenne pacueTHbIx 1
KaueCTBEHHBIX 3a/1a4 10 TEME
"KII/I snekTpoycTaHOBOK"

[ToBTOpenue, obo0IIEHHE.
JlaGopaTopHnbie paboThI 1O KypCy
"CBeTroBbIe siBICHUSA"

IToBTOopenue, o6o0mmenue. Pabora
C TEKCTaMH I10 TeMe "3aKOHBI
COXPAHEHUS B MEXaHHKe"

[ToBTOpenue, o6ob6menue. Pabora
¢ Texkctamu 1o Teme "Konebanus
¥ BOJIHBI"

[ToBTOpenue, o600mmenue. Pabora
¢ Tekctamu 1o TeMe "CBeToBbIE
SIBIICHUS"

IToBTOpenue, o6o0mmenHue. Pabora
¢ TekctaMu 1o Teme "KBaHToBas
u siiepHas ¢pusuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX

https://m.eds00.ru/91XS3CXDT

https://m.eds00.ru/L3YKVIINT

https://m.edso00.ru/LG3271SQ6

https://m.edsoo.ru/W71E16NU8



https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHON MIPOI'PAMMBI OCHOBHOI'O
OBILEIO OBPA3OBAHUS

7 KUIIACC

Kon
MpoBepPsAEeMOro
pe3yJabTara

1.1

1.2

1.3

1.4

1.5

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'O 00111er0 00pa3oBaHus

HCIOJIb30BaTh U3YUYCHHBIC ITIOHATUSA

pasinyaTth SABJICHHA IO OINHMCAHHWIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC q)HSH‘IeCKOG SABJICHUC

pacro3HaBaTh TPOSBICHHE M3YYCHHBIX (U3MUYECKUX SBICHHHA B
OKpY’KalollleM MHUpE, B TOM yucie (U3NYECKUE SBICHUS B MPUPOJE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 337ady B y4eOHYIO, BBIJCIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBICHUM

ONMCHIBATh HW3yUEHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBICHUS,
UCNONb3ysd (PU3MYECKHE BEIMYUHBI, I[PU OINUCAHUU NPABUIBHO
TPaKTOBaTh (PU3UUECKUH CMBICI HCIOJIB3YEMbIX BEIMYUH, HX
0003Ha4Y€HUS U €AUHUIIBI (PU3NUECKUX BEJIMYMH, HAXOAUTh (POPMYJIbL,
CBSI3bIBAIOIME JIAHHYIO  (DU3MYECKYI0O BEIUYHMHY C JpYyTUMH
BEIMYMHAMHU,  CTPOUTH  TpapuKHd  M3YYEHHBIX  3aBHCHMOCTEH

(MBUYECKUX BEIIMUNH

XapaKkTepu30BaTh CBOICTBa Tel, (U3MUECKUE SBIICHUS U TMPOIIECCHI,
WCIIONIb3Ysl U3YYEHHBIE 3aKOHBI, IpPH 3TOM JaBaTh CIOBECHYIO
GOpMyIHMpPOBKY 3aKOHa W 3alUChIBaTh €r0 MaTeMaTHYeCcKoe

BBIPA)KCHHE

1.6

OOBSICHATh (PU3MUECKUE SBICHHS, MPOLECCHl U CBOMCTBA Tell, B TOM
qyucie W B KOHTEKCTE CUTyallud MpPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa: BBIABJIATh IPUYUHHO-CIEACTBEHHBIE CBS3M, CTPOMTH
oObsicHeHHe W3 | — 2 JOTMYECKWX MmaroB ¢ omopoil ma 1 — 2
U3yYEHHBIX CBOMCTBA (PU3NYECKUX ABICHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemath pacy€THbie 3a7aud B 1 — 2 nelCTBUSA, UCMONIBb3Ysl 3aKOHBI U



1.8

1.9

(dbopMyIIbI, CBSI3BIBAIONNE (DU3MUECKUE BEIMYMHBI: HA OCHOBE aHAN3a
YCIIOBHS  3aJla4ll  3allUChIBATh KPAaTKOE YCIOBHE, IOJICTABIIATH
¢du3nueckre BeITUUUHBI B (POPMYIIBI M TPOBOIUTH PACUETHI, HAXOIUTh
CIpaBOYHbBIE JTaHHBIC, HEOOXOAMMEBIE JUIS PEIICHHS 33]a4, OLICHUBATh

PCAIUCTUIHOCTD HOJ'Iy‘-IGHHOfI (bH?»H“ICCKOfI BCIIMYMHBI

pacro3HaBaTh TpPOOJIEMBI, KOTOPbIE MOXXHO PEHIUTh MpPU TOMOIIU
(1)I/I3I/I‘-I€CKI/IX METOOOB, B OIIMCaHUMU HCCIICAOBaAHUA  BBIACIATH
MpoBEpsieMOe  TPEANnojokeHne  (TUMmoTe3’y),  pasauyaTh |
MHTEPIPETHPOBATh TOJIyUYCHHBIH pPe3yibTaT, HaXOIUTh OLIMOKUA B

XO0J¢€ OIbITa, A€J1aTb BBIBOJBI I10 €T'0 pE3yJibTaTaM

MPOBOJIUTH OIBITHI TI0 HAOMIOJCHUIO (U3MUECKUX SIBICHUH WU
buznyeckux  CBOMCTB  Ten:  (opMmynHpoBaTh  MPOBEpsSiEMBbIC
NpPEANONIOKEeHUs,, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyIOBaHUs, 3aIIUCHIBATH X0/ OMBITA U (POPMYJIUPOBATH BHIBOJIBI

1.10

1.11

1.12

BBIIIOJIHATh NPSMbIE U3MEPEHHsI C HCIIOJIb30BAHMEM AaHAJOTOBBIX M
IUQPOBBIX MPUOOPOB, 3aMMCHIBaTh MOKa3aHUS MPUOOPOB € YUETOM

3aJIaHHON a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

MPOBOJIUTh  WCCJICJAOBAHHE  3aBUCHMOCTH  OJIHOM  (pU3HUECKOU
BEJIMYUHBI OT JIPYroil C HCIOJb30BAHUEM MPSIMBIX H3MEPEHHI,
y4acTBOBaTh B ITUIAHHUPOBAHUM YYE€OHOTO HCCIIEIOBAaHHS, COOMPATH
YCTaHOBKY U BBIMOJHITh U3MEPEHHUSI, ClIeqys MPeUI0KEHHOMY IUIaHy,
(bUKCHpOBaTh peE3yNbTaThl MOJYYCHHOM 3aBUCHMOCTH (PH3UYECKUX
BEJIMYUH B BUJIE MTPEIJIOKEHHBIX TAOIHI] U TPAPUKOB, J1eJIaTh BHIBOJIBI

10 pe3yJjibTaTaM HUCCICAOBAHUA

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MYECKUX BEIMYUH, CIERys
MPEJI0KEHHOW MHCTPYKIUU: NPU BBINOJIHEHUN U3MEpPEHHU coOupaTh
JKCIICPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHUCIATH 3HAYEHHE HMCKOMOWU

BCIINYHHBI

1.13

coOmogaTh TpaBWiIa TEXHUKHM OE€30MacHOCTH TIpu pabore ¢

1ab0paTOPHBIM 000pYyI0BaHUEM

1.14

VKa3pIBaTh MPHUHIMIBI  JCHCTBUS TPHOOPOB W TEXHHUYCCKUX
YCTPOWCTB, XapaKTepHU30BaTh NPUHLMIBI JEUCTBUS H3YUYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OIHMCaHUS,
UCIIONIB3YSl 3HAHUS O CBOMCTBaX  (U3MYECKUX  SBJICHUH H

HeoO0XouMbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH



1.15

1.16

1.17

1.18

MPUBOIUTH TPUMEPHl  (HAXOAUTh WHPOPMAIUIO O MPUMEPAX)
MPaKTUYECKOTO UCTOIh30BaHUS (PM3NICCKUX 3HAHUH B MTOBCETHEBHOM
JKU3HU i obOecriedeHHss O€30MacHOCTH Tpu  oOpamieHuu  C
npuOOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

CO6J'IIOI[€HI/I}I HOPM 5KOJIOTHYCECKOI'O IOBCACHUS B 0pr>1<aromel71 cpeae

OCYILLIECTBIATh OTOOpP MCTOYHMKOB MH(OpMauuu B ceTu VHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM M IyTEM CPAaBHEHUS Pa3JIMYHBIX HCTOYHUKOB
BBIICNIATh MH(OPMAIUIO, KOTOpasi SBISETCS NPOTHBOPEUYMBON HIIU

MOXET OBITh HETOCTOBEPHOM

HCII0JIb30BaTh npu BBIIIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIONMYJSPHYIO  JIUTEpaTypy  (U3UYECKOTO  COACpIKaHMS,
CIpaBOYHbIE MaTepualbl, pecypchl cetd HHTepHeT, BlaaeTh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UH(POpMAIH

U3 OJJHOU 3HAKOBOU CUCTEMBI B APYT'YIO

co3/1aBaTh COOCTBEHHBIE KpaTKUe MUChbMEHHBIE U YCTHBIE COOOIICHUS
Ha OcHOBe 2 — 3 HCTOYHHUKOB HHPOpMalUU (PUIUIECKOTO
COJIEp>KaHusl, B TOM 4YHCJIe MyOJUYHO JeNaTh KpaTKue COOOIICHHUsS O
pe3ynbTaTax MpPOEKTOB WM Y4eOHBIX HCCIEIOBaHUM, MpU 3TOM
IPaMOTHO UCHOJB30BaTh HW3YYCHHBIN MOHATUHHBIA ammapar Kypca

(GU3HKH, CONMPOBOKIATh BBICTYIJIEHUE NMPE3EHTaLlUEN

1.19

8 KUIACC

Kox
NpoBepPsieMOro
pe3yJibTara

IIPY BBINOJHEHUM Y4EOHBIX IIPOEKTOB M UCCIIEIOBAHUI paclpeaeiaTh
00513aHHOCTH B TPYyIIE€ B COOTBETCTBUU C MOCTABICHHBIMU 33Jla4aMH,
CIIEOUTHh 32 BBINOJIHEHMEM IIJJaHa JEHCTBUM, aJ€KBaTHO OLICHHUBATH
COOCTBEHHBIH BKJAJ B JCITEIbHOCTh TIPYMIbI, BBICTPAUBATh
KOMMYHHMKaTHUBHOE B3aUMO/JIEIICTBHE, YUUTBIBast MHEHHUE

OKPYKAOIIIHNX

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI

o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1
1.2

HCIIOJBb30BaTh MMOHATHUA

pasinyaTth SABJICHHA M0 OINHMCAHHWIO HMX XapaKTCPHBIX CBOMCTB U Ha




1.3

1.4

1.5

1.6

1.7

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘IGCKOC SIBJICHUC

pacro3HaBaTh TpOSIBICHHE H3yYEHHBIX (U3MUYECKUX SBICHHHA B
OKpY’KarollleM MHUpe, B TOM yucie (U3NYECKUe SBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 3a7ladyy B y4yeOHYI0, BBIICIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBICHUM

ONMCHIBaTh HW3yYCHHBIC CBOWCTBA TeNl W (DU3UYECKHE SIBIICHUS,
UCTONb3ysd (PU3MYECKHE BEIMYUHBI, INPU ONUCAHUU HPABUIBHO
TpakTOBaThb  (DU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003Ha4YEHUS U eAUHULIBI (PU3MUECKUX BEJIMYHH, HAXOAUTh (POPMYJIbL,
CBSI3BIBAIOIIME JIAaHHYIO  (DU3MYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCHMOCTEH

(bI/I3I/ILIeCKI/IX BCIINYNH

XapaKkTepu30BaTh CBOICTBa Tel, (U3MUYECKUE SBIICHUS U IMPOILECCHI,
UCIIONIb3Ysl W3YYEHHBbIE 3aKOHbI, IpPH H3TOM [aBaTh CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa ¥  3alUCHIBATh €r0 MaTeMaTU4YeCKOe

BBIPAKCHUC

OOBSCHATH (PU3MUYECKUE MPOIECCHl U CBOWCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBS3H, CTPOUTHh 00BsCHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 W3y4EeHHBIX CBOWCTBA

(bPISI/I‘leCKI/IX HBHCHHﬁ, (1)H31/I‘IeCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

pemarb pacu€THble 3aJa4ud B 2 — 3 JEUCTBUSI, UCTOJIb3YSl 3aKOHBI U
(bopmybl, CBs3bIBaONINE (PU3UUECKUE BETMYMHBI: HA OCHOBE aHAIM3a
YCIJIOBHS 33/1a4¥ 3aIIMChIBATh KPATKOE YCIIOBHE, BBISBIIATh HEJOCTATOK
JaHHBIX Ui pelIeHHs 3aladyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacu€Tbl U CPAaBHUBATH
MOJlyYeHHOE 3HAaueHUEe (PU3UYECKOW BEIMUYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

1.9

pacrio3HaBaTh NpPOOJIEMBbI, KOTOPHIE MOXXHO PELIUTh MpPU MOMOIIU
(bu3NYECKUX METO/0B, UCIIOJIB3YS ONMHUCAHNE UCCIIEJOBAHMUSI, BBIICIATh
[IPOBEPSIEMOE IIPEIIIOJIOKEHUE, OLICHUBATh IIPAaBUIBHOCTb IOPsAJIKA
IIPOBECHUS UCCIIEIOBAHHUS, 1E1ATh BBIBOIBI

NPOBOJIUTH OIBITHI 10 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU

(¢U3MYeCKUX  CBOMCTB  Tel:  (opMyIMpoBaTh  MPOBEpSEMbIC

NPEANONIoKEeHUs,, coOuparh  yCTAaHOBKY M3  IPEAJIOKEHHOTO



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

000pyI0BaHUs, OMMCHIBATH XOJ OTBITa U (POPMYIUPOBATH BHIBOJIBI

BBIIIOJIHATB IPSMBIE WM3MEPEHUS C HCIIOIb30BAHUEM aHAJIOTOBBIX
puOOpPOB U AATUYUKOB (HPU3HUECKUX BEIMYNH, CPABHUBATH PE3YJIbTATHI

MU3MEpEHUi ¢ y4€TOM 3a/1aHHOM a0COMOTHOM MOTPEITHOCTH

IPOBOJIUTh  MCCJIEIOBAHHWE  3aBUCUMOCTH  OJHOM  (U3NYECKOH
BEJIMYMHBI OT JpPYroil € HCIOJB30BAHUEM MPSIMBIX H3MEPEHMM:
IUIAHUPOBAaTh MCCIIEOBaHKUE, COOMpaTh YCTAaHOBKY U BBIMOJIHATH
U3MEpeHusi, Ccileaysd  MNpeUIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BUJAE TaOIUI[ M Ipa(UKOB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaAM UCCICAOBAHUA

IPOBOJIUTh  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIUYUH:
TUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cleqys NpPeUIOKECHHOW MHCTPYKLMHM, U BBIYHMCIATH 3HAYCHHE

BCJINYHHBI

CO6J'IIOI[aTI> IpaBujia TCXHUKHU 0e30IMacHOCTH npu pa60Te C

n1abopaTOpHBIM 000pyIOBaHHEM

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS HM3yYEHHBIX HPUOOpPOB U
TEXHUUYECKHUX YCTPOMICTB C ONOpPOM Ha HX OMNMCAHMS, HCIOJIb3Ys
3HaHHUS O CBOMCTBaX (PU3MUYECKUX SBICHMH U HEOOXOJIUMBIE

(bPISI/I‘lCCKI/Ie 3aKOHOMCPHOCTHU

pacno3HaBaTh MNPOCTHIE TEXHUYECKHE YCTPOMCTBA UM U3MEPUTEIbHBIE
npuOOpHl IO CXeMaM U CXEMaTHYHBIM PHCYHKaM, COCTaBISTh CXEMBbI
JNEKTPUYECKUX LENeld C MOCIEAOBATENbHBIM M IapaJuICIbHBIM
COEJMHEHHEM DJIEMEHTOB, pa3iinyas yCJIOBHble 00O3HAYCHMS
AJIEMEHTOB JIEKTPUYECKUX LIETIEeH

NPUBOJUTH TPHUMEPHl (HAXOAWTh HMH(POpPMAIMIO O TpUMepax)
MPAKTHUYECKOTO UCIOIb30BaHUsI (PU3NYECKUX 3HAHUHN B MIOBCETHEBHOM
JKU3HU g obOecriedeHusi 0€30macHOCTH Tpu  OoOpalieHuud ¢
npuOopaMu U TEXHUYECKUMH YCTPOMCTBAMHM, COXPAHEHUS 310POBbS U
COOJTIIOJICHHUSI HOPM 3KOJIOTHYECKOT0 MOBEACHUS B OKpYXKarollel cpee
OCYIIECTBIAThH MOUCK MH(pOpMaIK GU3NYECKOTO CONEPIKaHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOIUXCS 3HAHUM U INYTEM CpaBHEHUs
JOTIOTHUTEBHBIX HMCTOYHUKOB BBIJENATh HHGOpPMaIMIO, KOTOpas

SABIIACTCA HpOTHBOpC‘-IHBOﬁ WA MOJKET OBITh HGI[OCTOBepHOﬁ

HCIIOJIb30BaTh IIPpU  BBIIIOJHCHUU yqe6HBIX 3aJIaHUMN HAay4YHO-




1.19

1.20

9 KJIACC

HOMYJISIPHYIO JINTEPaTypy (U3NYECKOTO COJCpIKaHUs, CIPaBOYHBIC
MaTepuainbl, pecypchl cetu MHTepHeTr; Bnamers IpuEMaMH
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBanusi WHPOPMAIUU U3 OTHOMN

3HAKOBOU CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBCHHBIC MICEMEHHBIC M KPATKHE YCTHBIE COOOIICHHUS,
00001m1ass nHGOpPMALMIO M3 HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO
COJIEp’KaHusl, B TOM 4YHCIIC MYOJIMYHO TPEICTABISTh PE3yIbTAThI
MPOCKTHOW WJIM HMCCJIEIOBATEILCKOM JIEATEILHOCTH, TPH ITOM
IPaMOTHO HCIIOJI30BaTh M3YYEHHBIM IIOHATUMHBIM amnmapar Kypca

(GU3HKH, CONMPOBOKIATH BHICTYIJIEHUE MPE3CHTALUEe

IIPU BBINIOJIHEHUM YYEOHBIX IMPOEKTOB M HMCCIEAOBAHUN (PU3MUECKUX
MIPOIIECCOB paCIPEACISITh O0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTAaBJICHHBIMHU 3aJadyaMu, CJIICOUTDH 3a BBIIIOJIHCHUCM I1IJIaHa
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJIeKBaTHO  OIICHUBATh
CO6CTBCHHLII71 BKJIaJ] B ACATCIIbHOCTD I pynnbl, BLICTpaI/IBaTb
KOMMYHI/IKaTI/IBHOC BSaI/IMO)ICI\/’ICTBI/IG, HpO?IBJ'IfIfI TOTOBHOCTH

pa3pemaTth KOHQIHKTHI

Kon
MPOBEPAEMOro
pe3yJabrara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusi

1.1

1.2

1.3

1.4

HCIOJIb30BATh U3YYCHHBIC TOHATUA

pas3inyaTth ABJICHUA IO ONMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBJICHHUE

pacrno3HaBaTh MPOSBIECHUE W3YYEHHbIX (U3MUECKUX SIBJICHUN B
OKpY’KaloIlleM MHpe, B TOM 4YuciIe (U3NUECKUE SBICHUS B MPHUPOJE,
IIPU 3TOM IE€PEBOJUTH NMPAKTUYECKYIO 3a/lauy B yuyeOHYIO, BBIJIEISTH

CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3HUECKUX SIBJICHHUMA

OIMUChIBATh H3YUYCHHBLIC CBOWMCTBA TEI H cbmnqecm/le SABJICHUS,
HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCJIMYHHBI, IIpU OIIMCAHUU IIPABHUIIEHO
TPAKTOBAThH (1)1/13PI‘-I€CKHI>1 CMBICJI HCIOJIb3YCMBbIX BCJIINYHH,
0003HaYEHHS U CANHUIIBI (bl/ISI/I‘leCKI/IX BCIINYNH, HAXOJUTH (bOpMYJ'IBI,

CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMU




1.5

1.6

1.7

BEIMYMHAMHU, CTPOUTH  TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH

(MBUYECKUX BEIIMUUH

XapakTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBJICHHUS U TPOIECCHI,
WCIIOJIb3ysl HW3YYEHHBIE 3aKOHBI, IPU O3TOM JaBaTh CJIOBECHYIO
(GOpMyTUPOBKY 3aKOHa M  3alUCHIBaTh €r0 MaTeMaTU4YeCKoe

BBIPAXXCHHC

OOBSCHATH (U3NYECKUE MPOLECChl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CUTyallud TMPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBIIATh IPUYMHHO-CJICJCTBEHHBIC CBSI3U, CTPOUThH OOBSICHEHUE U3 2
— 3 JIOrMYecKHX IIaroB C TMOMOIIbIO 2 — 3 W3YYEHHBIX CBOWCTBA

¢bu3nUecKux SABICHUM, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemath pacuéTHblE 3a7aydl (OmHMparomMecs Ha cucremMy w3 2 — 3
YpaBHEHUI), HCMONb3Ys] 3aKOHbI W (OPMYINbI, CBSI3bIBAIOIINE
¢u3nueckue BEIMYMHBI: Ha OCHOBE aHAlIW3a YCIOBHS 3a/1a4yd
3alUChIBaTh KPAaTKOE YCIOBHE, BBISABIATH HENOCTAIOIINE WIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMbIE
JUISL pelieHusi, MPOBOJUTH PAacu€Thl M OICHUBATh PEATUCTHUYHOCTD

MOJIYYCHHOI'O 3HAUCHU A d)H?)PI‘ICCKOﬁ BCINYHHBI

1.8

pacno3HaBaTb Hp06J'IeMBI, KOTOPBIC MOKHO pPCIIUThL IIPHU [OMOIIU
(1)I/ISI/IT-I€CKI/IX MCTOAOB, MCIIOJIB3Yys OMHUCAHWEC HCCICOOBAHUS, BBIACIIATH
IMPOBCPACMOC IIPCAIIOJIOKCHHUEC, OLCHUBATH IIPABUJIBHOCTL IIOPAIAKaA
MpOBCACHUA HCCIICAOBAHHA, [OCJIaTb BBIBOABI, HWHTCPIPETHPOBATH

pe3yibTaThl HAOIIOIEHHUI U OTIBITOB

1.9

1.10

1.11

MPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (PU3MUYECKUX SIBICHUHA HITH
(bu3MUecKUX CBOMCTB TeNl: CAMOCTOSITEILHO COOMpAaTh YCTAaHOBKY W3
M30BITOYHOTO Habopa 00OpyAOBaHUS, OMHCHIBATH XOJ OMNbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOBI

NPOBOJIUTh TPH HEOOXOJUMOCTH CEPHI0 TMPSAMBIX HM3MEPCHHUH,
Ompesensisi CpelHee 3HAueHUE H3MepsieMo BenmuuuHbl ((hOKycHOE
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBaTH BBIOOP crocoba

u3MepeHus (M3MEpPUTEIBHOTO pudopa)

MPOBOANTH HCCIIEAOBAHUE 3aBUCUMOCTEH (UBNYECKUX BEIHYUH C
WCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUU: IUIAaHUPOBATH HUCCIIEJIOBAHHE,
CaMOCTOSITENIbHO CcOOUpaTh YCTAHOBKY, (DUKCHpPOBATh pPE3yJIbTaThl

HO.Hy‘-IGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘ICCKI/IX BCINYHUH B BHAC Ta6JII/II_II/I



1.12

1.13

1.14

Fpa(i)I/IKOB, ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBAHUA

NPOBOJIUTh  KOCBEHHbIE  H3MEpPEeHUs  (U3NYECKUX  BEJIHYUH:
IUTAHUPOBATh U3MEPEHHsI, COOUPATh SKCIEPUMEHTANbHYIO YCTaHOBKY
U BBINOJHATH W3MEPEHHUs, CIENys MPEIIOKEHHOM HMHCTPYKLNH,
BBIYMCIIITH 3HAYEHUE BEJIMYMHBI M AHAJIU3UPOBATh ITOJyYCHHBIC

PE3YJIbTATHI C y‘léTOM 3aJaHHOM IOTpCIIHOCTHU I/ISMepeHI/Iﬁ

coOmoaTh TMpaBWia TEXHUKH O€30MacHOCTH TIpu  pabore ¢

1a00paTOpHBIM 000pyI0BaHUEM

pa3inyaTth OCHOBHbIE NMPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepuaabHas TOUKa, a0COIIOTHO TBEPIOE TEJO, TOUECUHBIN HCTOUHUK
CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJENIb aTOMa, HYKJIOHHAas

MOZCJIb aTOMHOTIO Apa

1.15

1.16

1.17

1.18

1.19

XapaKTepu30BaTh NPUHIMIbBI JEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MUX ONMUCAHUSA, HCIOJIB3Ys
3HAHUS O CBOMCTBaX (PU3MYECKUX SBJICHHMH U HEOOXOaUMbIe

¢du3nveckre 3aKOHOMEPHOCTH

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB NPHU PEUICHUH Y4YeOHO-TPaKTHUYECKUX
3ajjay, ONTUYECKHE CXEMBI JJIsl TOCTPOEHHs N300pakeHHUH B IJIOCKOM
3epkajie u coOuparoleil 1MH3e

NPUBOAUTH TNPUMEPHl (HAXOAWTh HMH(POpPMALUMIO O THpuUMepax)
MPAKTUYECKOTO UCIIOIb30BaHMsI (U3NYECKUX 3HAHUHN B MIOBCETHEBHOM
KM3HM s obecriedeHus 0€30MacHOCTH MpH  OOpaleHuH ¢
npuOopaMu U TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHUS 3/10pOBbs U

CO6J'IIOI[CHI/IH HOPM 5KOJIOTHYCECKOI'O ITOBCACHUS B Oprxcanmeﬁ cpeae

OCYILLIECTBIIATh NOUCK MH(POpMauK GU3NIECKOTO COAEPKAHUS B CETH
WuTepHer, caMoCTOSTENbHO (OpPMYIHpPYs IOMCKOBBIM  3arpoc,
HaxOJIWTh MYTH  OMNPEACIICHHUs  JOCTOBEPHOCTH  IOJY4EHHOU
MHPOPMALIMM Ha OCHOBE MMEIOLIMXCS 3HAHUM M JIOTOJIHUTENBHBIX

HCTOYHHUKOB

UCTOJBb30BaTh TPU  BBHIMOJHEHUH YYEOHBIX 3aJaHUil  HAy4YHO-
HOMYJISIPHYIO JINTEpaTypy (U3NYECKOTO COIEpIKAHUS, CIIPaBOYHBIC
MaTepuaisl, pecypchl ceTh VHTepHeT; BnaxeTe IpUEMaMHU

KOHCIIEKTUPOBaHUs TEKCTa, npeoOpa3oBaHusi HHGOPMAILIMU U3 OJHOU



1.20

1.21

3HAKOBOM CUCTEMBI B IpYTyIO

co3JaBaTh COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE HH(pOpPMAMU M3 HECKOJbKUX HCTOYHHUKOB (PU3UUECKOIrO
coJZiepKaHusl, MyOJIMYHO TMPENCTaBIATh PE3yIbTaThl MPOSKTHOM WM
UCCIIEIOBATENIbCKOM  AESITENbHOCTH,  IpU  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYCHHBIHN MOHATUHHBIN anmnapaT U3y4aeMoro pasziesna
(GU3MKKM U CONMPOBOXKIATh BBICTYIUICHHWE IMPE3CHTAlE C Y4ETOM

0COOEHHOCTEH ayTUTOPUN CBEPCTHHKOB

IIPU BBIMIOJIHEHUHM YYEOHBIX IMPOEKTOB M MCCIENOBAHUN (U3NUYECKUX
MPOILIECCOB paclpeessaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CIEIUTh 3a BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBAaTHO  OLICHUBATb
COOCTBEHHBIH BKJIaJ] B JIEATENBHOCTh TPYMIBL, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBHE,  IPOSABIAS  TOTOBHOCTH

pa3pemaTts KOHQIHKTHI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA
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Kon Kon

pa3aelia JEMCECHTA

HpOBepﬂeMble 3JIEMEHTDBI COACPKaAHUSA

®U3UKA U EE POJIb B TIOZBHAHUM OKPYXAIOIIEI'O MHPA
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1.2

duszuka — HaykKa O MOpupozc. SIBneHus Ipupoabl.
dusnueckue SIBJICHUS . MEXaHUYCCKHUC, TCIITIOBBIC,

JJICKTPUYCCKUC, MAT'HUTHBIC, CBETOBBIC, 3BYKOBBIC

Odusnueckre BeaWYWHBL  M3MepeHue  (QU3MUYECKUX
BenuunH.  Ousnmyeckue  mpubopel.  IlorpemrHocts

u3MepeHnil. MexxayHapo/iHasi CUCTeMa €IMHUIL

EctecTBeHHOHay4yHBI METOJ| MO3HAaHUA: HaOIIOJCHHE,
IIOCTAaHOBKA HAay4YHOI'O BOIPOCA, BBIABM)KCHHE THIIOTE3,
HKCHEPUMEHT 10 TMPOBEPKE THIOTE3, OOBICHEHHE

Ha0JIFOaeMOT0 SBJIEHUS

1.4

1.5

Onucanue GU3NIECKUX SBJICHUN C TIOMOIIBIO MOIeTIeH

[IpakTuueckue padbOTHI:
N3MepeHne paccTosTHUM.
N3mepenne 00bEMa KUAKOCTU U TBEPJOTO TENA.
Omnpenenenne pa3sMepoB MajbIX TEJ.
W3mepenune temnepatypbl IpU MOMOIIN KUJIKOCTHOTO

TCPMOMCTpPa U AaTYHMKa TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

2.1

2.2

2.3

CtpoeHne BemecTBa: aTroMbl W MOJICKYJBI, HX
pa3mepsl. ONBITHI, JOKa3bIBAIOLINE JUCKPETHOE CTPOCHHE
BEIIIECTBA

JIBmwkeHnne vactul] BemiectBa. CBSI3b  CKOPOCTH
ABWKEHUS YacTHLl C  TeMmmeparypod. bpoyHoBckoe
nBkeHue, muddysus

B3aumMopeiicTBre 4acTul] BeLECTBA: IPUTSIKEHUE U

OTTAJIKMBAHHUC



ArperatHble COCTOSIHUSI BEILIECTBA: CTPOCHHE Ta30B,
KUIAKOCTEH W TBEPABIX  (KPUCTAUIMUECKHX) T
2.4 B3anmocBA3p MeEXIy CBOMCTBAaMU BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX U HUX AaTOMHO-MOJIEKYJISIPHBIM

CTPOCHHEM
2.5 Oco0CHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTrueckue pabOTHI:
OneHka JuameTpa aTromMa METOJOM psAoB  (C
HCronb30BaHueM pororpaduit).
2.6 OnbITel 1O HAOJIOJEHHUIO TEIUIOBOTO PaCIIUPEHUS
ra3oB.
OmpiTel 1m0 OOHApYKEHUIO  JICHCTBUSL  CHII

MOJICKYJISIDHOT'O IMPUTAKCHHUA

JIBIDKEHME U B3AUMOJIEUCTBUE TEJI

31 Mexannueckoe JBUKECHHUE. PaBHOMEpHOE "
' HEpPaBHOMEPHOE JIBH)KEHUE
3.9 Cxopoctb. CpenHsisi CKOPOCTb IMPU HEPABHOMEPHOM
' IBYOKEHUU. Pacu€r myT u BpeMEeHM JBUKECHUS
SBnenue mHepuuu. 3akoH uMHepuuu. B3aummopeiicTBue
3.3 TEJl KaK MPUYMHA U3MEHEHUS CKOPOCTH IBM)KEHMS TEll.
Macca kak Mepa HTHEPTHOCTH TeJa
34 [InotHocts  BemiectBa.  CBSI3pb  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B elMHHIIe 00BbEMa BellecTBa
3.5 Cuila KaK XapakTepUCTHKA B3aUMOICUCTBUS TEI
36 Cuna ymnpyroctu u 3akoH ['yka. M3mepeHue cuibl C
' MIOMOUIBIO AUHAMOMETPA
37 SBnenue TAroTeHus U cuia TskecTH. Cuia TAKECTH
' Ha JApyrux maHerax. Bec Tema. HeBecomocTs
38 Cuna tpeHus. TpeHHE CKOJIBXKEHHSI U TPEHHUE IOKOS.
' Tpenue B npupoje U TEXHUKE
3.9 CnosxeHue Cuil, HalpaBJICHHBIX 10 OJHON MPSIMOM.
' PaBHOelicTByIOIIIAsA CUIT
310 [IpakTrueckue pabOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOI'O  JIBHYKEHUS



(mapuka B JKHJIKOCTH, MOJEIU  DIIEKTPUUECKOTO
aBToMoOMIIT W Tak pganee). OmpenencHue cpeaHei
CKOPOCTH CKONBXEHHS Opycka WIM IIapuka 10
HAaKJIOHHOM  IIOCKOCTH. OrmpenesieHre  IIOTHOCTH
TBEPIOTO Tena. OIBITHI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTh pacTsbKeHUs (Aegopmaiuu) NpyKUHBI OT
MPWIOKEHHON  cuibl.  ONBITBI, JAEMOHCTPUPYIOIINE
3aBUCUMOCTD CWJIbI TPEHUSI CKOJIbKEHHUS OT Beca Tela U

XapakTepa CONMpPUKACAIOIINXCS TOBEPXHOCTEH

3.11

3.12

dusndeckue SBICHUSI B npupoaec: MpuMEpsbl ABUKCHUA C
Pa3JIMIHBIMH CKOPOCTAMH B JKMBOM M HEXKHMBOU npupozae,

I[ef/'ICTBI/Ie CUJIbI TPCHUA B ITPUPOAEC U TCXHUKE

TexHuueckue ycTpoucTBa: JUHaAMOMETD, MOAIIUITHUKA

JIABJIEHUE TBEP/BIX TEJI, KUJIKOCTEN 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8
4.9

Hasnenue TBEpAOro tena. CrnocoObl yMEHbLICHHS H

YBCIIMYCHUA JABJIICHUS

JlaBiieHue raza. 3aBHCUMOCTD JaBJICHHS ra3a OT 00bEMa,

TeMIIepaTyphbl

Hepenaqa JaBJICHUA TBépI[BIMI/I TCJI1aMHU, XUAKOCTAMHU U

razamu. 3akoH Ilackans. [ITHeBMaTHUeCKUE MAIITUHEI

3aBUCUMOCTh  JABJICHHUS OJKUIAKOCTH OT TIyOWHBI.
IMaapoctataeckuit mapagokc. CooOMIAONTHECS COCY/IBI.
I'mppaBnuyeckne MeXaHU3MBbI

ATtMmocdepa 3emnu u atmocepHoe naBneHue. [IpuanHb
CYIIECTBOBAHMS BO3AYIIHONH 00050uku 3emiau. OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JIaBIEHUS OT
BBICOTHI HaJl ypPOBHEM MOPsI

N3mepenue atmocdepnoro npaeneHus. [lpubopsr s
M3MEPEHHS aTMOC(PEPHOTO JIaBIICHUS

JleficTBUe KMAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
Teno. BelTankuBaromas (apxuMenoBa) CuiIa. 3aKoH
Apxumena

[LimaBanue ten. Bo3ayxonnasanue

[IpakTrueckue pabOTHI:



4.10

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
00béMa TMOTrpYKEHHOM B IKHAKOCTH YacTH Teja.
OrnpezenieHne BBITAIKUBAIONICH CUIIBI, IEUCTBYIONIEH Ha
TENO,  MNOrpyXkEHHOe B KUAKOCTh.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CHUJIbI, JACHCTBYIOLIEH
Ha TeJIO B OKUAKOCTH, OT Macchl Tena. OTMBITHI,
JEMOHCTPUPYIOLIME  3aBUCMMOCTh  BBITAJKHUBAIOLIEH
CHJIBI, JICUCTBYIOUICH Ha TEJNO B JKUAKOCTH, OT 00bEMa
MOTPY>KEHHOW B JKHUJKOCTh YAaCTHU TeJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBanue — apeoMmerpa WU
KOHCTPYMpPOBAaHHME  JIONKM W  OIpeaelieHne  eé
Ipy30I0AbEMHOCTH

®uznueckre  SABICHUS B INPUPOJE:  BIIHSIHHE
aTMOC(epHOTo AaBJICHHS HA )KUBOHW OpraHU3M, TJIaBaHHUE

pBIO

411

Texnuueckue ycTpoiicTBa: cooOIIaoImMecs COCYAbl,
YCTPOMCTBO BOJOMPOBOJA, THUAPABIMUYECKUI Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIIHOCTb, DHEPT' A

51 Mexanudeckas padborta
5.2 MexaHndeckasi MOIIIHOCTb
53 [IpocThie MexaHW3MBI: pblYar, OJOK, HaKIOHHAS
' iockocTh. [IpaBuiio paBHOBeCHs pplyara
5.4 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JIoKy
«3omoroe  mpaBuno»  MexaHuku.  Kosdduuuent
9.5 II0JIE3HOTO JeNCTBUS MEXaHU3MOB. ITpocTsie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenmanpHas SHEPTUU TeNa, MOTHATOTO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
5 g [lonmHast mMexaHWuecKass HHEprus. 3aKOH H3MEHEHHS H
' COXpaHEHHS MEXaHUYECKON SYHEPTHU
- [IpakTuueckue padbOTHI:

Onpenenenve  paboTbl  CHUJIBI  TPEHUS  TMpU



pPaBHOMEPHOM  JBMKEHMM Te€jla 110 T'OPU30HTAJIbHOU
noBepxHocTu. MccienoBanue ycioBUM PaBHOBECHS pblyara.
N3mepenune KIIJI HakmoHHOH 1uiockocT. M3ydueHne 3akoHa

COXPAaHEHUsI MEXaHUYECKOM dHepTrun

dusnyeckue SBICHUS B npupoaec: pblHaru B TCJIC

5.10
YelioBeKa
TexHuyeckue yCTpOMCTBA: pbluar, TMOJABWKHBIA U
5.11 HEMOJIBIKHBINM OJIOKH, HAKJIOHHAS TUIOCKOCTb, TIPOCTHIS
MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 371eMEHTHI COAePKAHUA
pasaena 3JeMeHTa
TEIUJIOBBIE SAABJIEHUA
OCHOBHBIE  TOJIOKEHHSI  MOJEKYJISIPHO-KMHETHYECKON
61 TEOPHUHM CTPOCHHUS BemecTBa. Macca U pa3Mmepsl
' MoJieKys.  OmBITBL,  TOATBEP)KIAIOIINE  OCHOBHBIC
MOJIO’KEHHUSI MOJIEKYJISIPHOKUHETHUECKON TEOPHH
Mogenu  TBEpAOro, OKUAKOIO M razoo0pa3HOro
6.2 cocTosiHuil BemiecTBa. Kpucramnuueckue u aMmopgHbIe
Tena
OOBbsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPABIX TEJ
6 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKWHETHYECKON
Teopuun
6.4 CMmaurBaHue U KallWUISIPHBIC SBJICHUS
6.5 TemnnoBoe pacHIMpeHne U CKaTHE
6.6 Temmeparypa. CBsi3b TeMmmepaTypbl €O CKOpPOCTBIO
' TETUTOBOTO JIBIKEHHSI YaCTHUI]
6.7 Buytpennss sneprus. CnocoObl N3MEHEHUS] BHYTPEHHEN
' SHEPIUu: Terionepeaaya U CoBepIeHre padoThl
6.8 Bunel teruionepenayu: TEMIONPOBOJHOCTh, KOHBEKIIUS,

H3JIYUYCHUC



KomnuectBo TCIJIIOTHI. Y,Z[CJ'ILHaH TEILIOEMKOCTD

6.9
BELIECTBA
TeriooOMeH # TEMJIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
511 [InaBneHne U OTBEp/IEBaHNE KPUCTAIINYECKUX BEILIECTB.
' VY aenpHas TEIIOTA MJIaBICHUS
[TapoobOpa3zoBanne u  KoHAeHcamwms. VcmapeHue.
6.12 Kunenne. VYnenbHas  Ttemiota mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEpaTypbl KUMIEHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BraxxnocTs Bo3yxa
6.14 OHeprus TOIIMBa. Y IEbHAs TEIUIOTa CTOPaHUs
[Tpuntuner  paboTel  TermoBbiX — aBuratenet  KIT/]
6.15 TEIJIOBOro ABUratess. TerioBble ABUTATeNIM M 3alIuTa
OKpY>Karollen cpeibl
3aKOH COXpaHEHMs U MPEBPAIlEHUs] YHEPTUH B TETIOBBIX
6.16
mporeccax
[TpakTnyeckune paboOTHI:
OnpITel MO OOHAPYKEHUIO  JICUCTBUS  CHII
MOJICKYJISIPHOTO TPUTSKCHHS.
OnbITHl IO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOU
COJIM WJIU caxapa.
OnpIThl 10 HAOJIIOJEHUIO TEIMJIOBOIO PACHIMPEHUs
ra3oB, JKUJKOCTEH U TBEPBIX Tell.
517 Omnpenenenue JaBleHUs BO3yXa B OAaJUIOHE IIIIPHIIA.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTD JABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIAXKICHUSI.

IIpoBepka rumoresbl JMHEWHOW 3aBUCUMOCTH JJIUHBI
CTOJOMKA JKUAKOCTU B TEPMOMETPUYECKOW TpPyOKEe OT
TEMIIEpaTypBhl.

Habmoienne n3MeHeHus BHYTPEHHEH dHEPTUM Tena B
pe3ynbTaTe TemIonepeaayu U padoThl BHEITHUX CHUIIL.

HccnegoBanue SABJIICHUSA TeII000MEeHa npu



CMEITUBAHUH XOJIOTHOW U TOpsSTYeH BOIBI.

OrmpezneneHne KOJNMMYECTBA TEIUIOTHI, MOJY4EHHOTO
BOJIOM TMpU TEII0OOMEHE C HarpeTbiM METaJUTMUYEeCKUM
HAJTUHAPOM.

Ornpenenenne yaenbHOU TEIIIOEMKOCTH BEIIECTRA.

HccnenoBanue mporiecca uCrapeHusl.

OrnpeneneHne OTHOCUTEIBHON BIAXKHOCTH BO3/yXa.

OnpeneneHue yaelbHON TEILIOTHI IIABJICHHS JIbJA.

®dusnueckue SBICHUS B TPUPOJAE: MOBEPXHOCTHOE
HaTsDKEHHE M KanWwULIpHbIE SBICHHS B IPUPOJE,
6.18 KpHUCTaJIbl B Tipupoae, usnydenue ColHia, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa,
UHes], CHera.
TexHuueckue  yCTpOMCTBA:  KalWUIAPBL, IPUMEPHI
WCTIOJIb30BaHUSl KPUCTAJUIOB, JKUIKOCTHBIH TEPMOMETD,
6.19 JaTYUK TeMIlepaTypbl, TEPMOC, CUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETpPHBI, ICUXPOMETp, MapoBas TypOuHa,

JIBUTATENb BHYTPEHHETO CrOPaHUsl.
DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA
7.1 Dnektpusainus Ten. [[Ba pojia aIeKTpUUeCKUX 3apsiioB

B3aumoneiictBue 3apspkeHHbIX  Ten. 3akoH  Kynona
7.2 (3aBUCHMOCTB CHJIBI B3aUMOJICHCTBHS 3apsSHKCHHBIX TEJ OT

BCJIMYMHBI 3apaa0B U paCCTOSAHUA MCKAY TeJ'IaMI/I)

Onexrpuueckoe nosie. Hanpspk€HHOCTh 3JIEKTPUYECKOTO
7.3 nosisd. ITpuHIMI cynepno3unuu 3JIEKTPUYECKUX IOJIeH

(Ha KAaYECTBEHHOM YpPOBHE)

Hocurenn »snexkTpuyeckux 3apsioB. DJeMEHTapHbII

7.4 anekTpuaeckuit 3apsaa. Ctpoenue atoma. [IpoBogHUKH 1
TUDIICKTPUKU
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

ONeKTpUYeckuid  TOK.  YCIOBHA  CYIIECTBOBaHUS
7.6
JJIEKTPUYECKOr0 TOKA. MICTOUHMKHN OCTOSHHOIO TOKA



I[eﬁCTBHH QJICKTPHUICCKOI'O TOKa (TCHJ'IOBoe,

1.7 XUMUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B

JKUIKOCTSIX U ra3ax

Onektpudeckas 1enb. Cuiia Toka. OJEKTPUYECKOE
7.8

HaIpsKeHUE

ComnpoTuBiieHre MPOBOJHHUKA. VeabpHOE
7.9

CONPOTHUBJICHUE BEIIECTBA
7.10 3akon Oma 11 yJacTka 1enu

[locnenoBarenbHOE UM MHapajUIeIbHOE  COEAMHEHUE
7.11

MIPOBOJIHUKOB

PaGota W MOIIHOCTH SJEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyins — Jlenna

3 DNEeKTPUYECKUE IEeNMH U TOTPEOUTETH DICKTPHUECKOU

7.1

sHepruu B ObITy. KopoTkoe 3aMbIkaHue

ITocTosHHBIe MarHuTHl. B3anmMoaeHcTBHE ITOCTOSHHBIX
7.14

MarduToB

MarguTtHoe 1mone. MaruuTtHoe Imone 3eMIId U €ro
7.15

3Ha4YeHHE I )KU3HU Ha 3eMiie

OmneiT Dpcrena. MarHuTHOE MOJ€ IIEKTPUUECKOTO TOKA.
7.16

[IpuMeHeHue 371eKTPOMarHuTOB B TEXHUKE

JlelicTBME MArHUTHOrO TOJISI Ha MPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENh MOCTOSHHOTO TOKa. Mcnonab3oBaHue
1.17

JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHCIIOpTe

OmBITEI ®Dapanes. SIBnenune 3JIEKTPOMArHUTHOMN
7.18

nHaykuuu. Ipasumno Jlenna

DneKTporeHepaTop. Crioco6s1 TTOTYyYEHUS
7.19 AIEKTPUICCKOM SHEPTHH. DIEeKTPOCTAHITUN Ha

BO300OHOBJISIEMBIX HCTOYHUKAX YHEPTHH

[TpakTrueckue pabOTHI:
7.20 OnbITHl 0 HAOTIOACHUIO STEKTPU3AIMH TET UHIYKIHEH

" IIpH COIIPUKOCHOBCHUU.



HccnenoBanne nAeWCTBUS SJIEKTPUYECKOTO TONS Ha
MIPOBOJIHUKH U TUAJIEKTPUKH.

COopka u mpoBepka pabOTHl AJIEKTPUUYECKON IIETH
IIOCTOSTHHOTO TOKa.

W3mepenue u peryiupoBaHHUe CUIIbI TOKA.

W3mepenue u peryiupoBaHue HAPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3
pPE3UCTOpP, OT COMPOTHUBIIEHUSI PE3UCTOPA U HAIPSIKEHUS
Ha pe3ucTope.

OnbITHI, JEMOHCTPUPYIOILHE 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTHUBIIEHUSI MPOBOJHUKA OT €ro
JUTMHBI, TTOIIAAH MONEPEYHOro CEYeHHs U MaTepuaa.
IIpoBepka TmpaBuiia CIOXKEHMS  HANPSOKCHUU  IIPU
MOCJIEZIOBATEIbHOM  COEIMHEHUU JIBYX PpE3HCTOpOB.
[IpoBepka mpaBuia A CUIBI TOKa MPHU MapaylieIbHOM
COeMMHEHHH  pe3ucTtopoB.  Ompexnenenue  pabOTHI
AIEKTPUYECKOTO TOKa, UAYHIETO Yepe3 Pe3UcCTop.
OnpeneneHne  MOIIHOCTH — DJEKTPUYECKOIO  TOKa,
BBIIIEISIEMOM Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIbI TOKa, UAYUIETO Yepe3 JAMIIOUKYy, OT HampsKeHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJECIHCTBHSI MOCTOSHHBIX MAarHHUTOB.
W3ydyeHre MarHUTHOTO MOJIS MOCTOSIHHBIX MarHUTOB MPU
ux o0benMHEHMM U pazgeneHuu. HMccnegoBanue
JIEHCTBUS AJIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTH  CHJIBI
B3aMMOJICHCTBHS KaTyIIKA C TOKOM M MarHUTa OT CHJIbI
TOKA W HalpaBlIeHUs TOKa B Karymike. V3yudenue

JEHUCTBUS MarHUTHOTO MOJS Ha IMPOBOAHUK C TOKOM.

Konctpynposanue u A3y4eHUe paboTsl
BIIEKTPOJABUTATESA. Nsmepenne KIIJ
AJIEKTPOJBHUIATEIILHOMN YCTaHOBKHU. O1BITEI o

HUCCICIOBAaHUIO SBJICHUA BJICKTpOMaFHHTHOI)’I WHAYKIWHA:

HCCIIeNOBaHUE M3MEHCHHN 3HA4Y€HHUSA U HallpaBJICHUA



HHAYKOUOHHOI'O TOKa

dusnveckre SABICHUS B TNPUPOJL: IICKTPUUCCKUE
sBICHUS B  atMocdepe, DICKTPUYECTBO  IKUBBIX
7.21 OpraHU3MOB, MarHUTHOE T0JIe 3eMJIH, JAper( MOFOCOB,
POJIb MAarHUTHOTO TOJISL AJIS KU3HH Ha 3emJie, MOJspHOe

CHUAHUC

TexHu4yeckue yCcTpOMCTBa: 3IIEKTPOCKOI, aMIIEPMETP,
BOJITMETP, PEOCTAT, CYETUUK IIEKTPUUYECKOM SHEPIuu,

AJIEKTPOOCBETUTENbHBIE ~ NPUOOPBI,  HArpeBaTelbHbIE

r.22 ANEKTPONPUOOPHI (mpumepsr), JIIEKTPUUECKHUE
[IPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOJBUTATEIh
MOCTOSIHHOT'O TOKa, TEHEePaTOp MOCTOSHHOI'O TOKa
9 KIIACC
Kon
Kon snementa [IpoBepsieMble 31EMEHTBI COAEP)KaHUS
pazzneina
MEXAHUWYECKMUE ABJIEHUA
8.1 Mexannyeckoe JBMWKCHHME. MarepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKCHMUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKECHHE
HepaBHomepHoe pSMOJIMHEHHOE JIBMDKEHUE.
8.4 Cpennsis U MIHOBEHHas  CKOpPOCTb  Tejla  IpuU
o HEPABHOMEPHOM JBUKEHUU
8.5 Yckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHEMHOE
' JIBMKEHHE
8.6 CBoOogHoe magenne. OneITe [ annnes
PaBHOMepHOE nBMKEHHE MO OKpY:KHOCTH. [lepuon u
8.7 yactoTa oOpamieHus. JluHeiHas M yrimoBass CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 ITepBrriii 3akoH HproToHa

8.9 Bropoii 3akoH HeroTona



8.10

Tperuii 3akoH HeroToHa

8.11 [TpyHIMI Cyneprno3uLUH CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
513 Cuna TpeHMs: CWia TPEHUS CKOJBXEHUsS, CHIIa
' TPEHUS TIOKOSI, IPYTUE BUJIBI TPEHUS
8.14 Cuna TSOKECTM W 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHnre cBOOOTHOTO MaIeHUS
815 IBuwxenne  miaHer  Bokpyr  Connma.  IlepBas
' KOCMHYecKast CKopocTb. HeBecoMocTh U neperpys3ku
PaBHoBecue  MarepuanbHOM  TOYKH.  AOCOIIOTHO
8.16 )
TBEPAOE TEIO
8.17 PaBHOBecue TBEPAOro Teia € 3aKPEIJIEHHOW OChIO
' BpaieHusi. MomeHt cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. M3menenue ummynsca. IMnyibsce cumsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE BUKEHNE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
8.9 PaGota cun TsDKecTH, ympyroctd, TpeHus. CBA3b
' SHEpPruu 1 paboThl
823 [loTreHunanbHass dSHeprus Tejna, MOAHIATOIO  HaJ
' MOBEPXHOCThIO 3eMJTU
8.24 [ToTeHunanbHast SHEPrUs CXKaTON MPY>KUHBI
Kunetnueckass sHeprus. Teopema O KMHETHYECKOU
8.25
SHEpPIrun
8.26 3aK0H COXpaHEHUsI MEXaHUYECKON YHEPTUU
[IpakTuueckue padbOThI:
Omnpenenenue cpegHeil CKOPOCTH CKOJbKEHHUs Opycka
WIM JBWKEHUS IIApUKa IO HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue yCKOpeHUs Tejaa MPH PaBHOYCKOPEHHOM
8.27 NBMDKEHHUHU IO HAKJIOHHOM IUTOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH TYTH OT BPEMEHH NpHU
PaBHOYCKOPEHHOM JBM)KEHUH 0e3 HadaJlbHOW CKOPOCTH.
[IpoBepka TruUIOTE3Bl: €CIM MPU PABHOYCKOPEHHOM

JABU>KCHHUHN 0e3 HavaILHOU CKOPOCTHU TIYTH OTHOCATCA



8.28

8.29

KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOILUE
IIPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS
OT CWIbl HOpMalbHOro JaBiieHus. OnpeneneHue
KodpduureHTa TpeHus CckojJbxeHus. OrmnpeneneHue
KECTKOCTU TMpyxkuHbL. OnpeneneHne padOThl CUIIBI
TPEHUs TpU PABHOMEPHOM JIBWXKEHMHU Tejla IO
TOPU30HTAJIBHON MOBepXHOCTU. OnpeneneHue padoOThI
CWJIBl  YOpyrocTh  Ipu  moabéMe  TIpy3a C
UCTOJIb30BAaHUEM  HEMOJBWXKHOTO W MOJBM)KHOTO

0JIOKOB

@u3NYECKHUe ABJIECHUSA B MPUPOJEC: NPUWIUBBI U OTJIMBBI,
nBrkeHne IiaHeT CONHEYHOM CHCTEMBbI, PEaKTUBHOE
JBU>)KEHUE KUBBIX OPTaHU3MOB

TexHrnueckue  yCTpOWCTBA:  CHUAOMETP,  JATYUKHU

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

Koneb6arenbnoe nBmxkenre. OCHOBHBIE XapaKTEPUCTUKH

>4 KoJIeOaHUI: IepHOJ], YacTOTa, aMILIUTY 1A
9 Maremaruueckuit u IIPYKUHHBIN MasITHUKU.
' [IpeBpalenure sHepruu npu KonedaTeIbHOM ABHMXKEHUN
93 3aryxatomue KoneOanus. BbuiHyXIeHHBIE KoJeOaHUs.
' Pe3onanc
Mexannyeckue BoJiHbl. CBOHCTBA MEXaHUYECKUX BOJIH.
94 IIpononpHele M nonepedHble BOJIHBL. J[JIMHA BOJIHBI U
' CKOpPOCTbh €€ pacrpoCTpaHEHHsl. MexaHUYeCKUe BOIHBI
B TBEPZIOM TeJl€, CCHCMUYECKUE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BBICOTA 3BYKa. OTpa)keHue 3ByKa
9.6 Wudpa3Byk u ynbpTpa3sByk
[TpakTuyeckue paboOTHI:
OmpeneneHne YacTOTBl W TepuUoaa  KoJjeOaHHi
97 MaTEMaTHYECKOTO MasiTHUKA.

OmnpexneneHue 4acToTbl M NepHoAa  KojeOaHM
NPY>KUHHOT'O MasiTHUKA

HccnenoBanre 3aBHCUMOCTH  IepHofa  KoJjeOaHHH



10

11

IIOABCUHICHHOTO K HUTHU T py3a OT MOJHWHBI HHUTHU.
UccnenoBanne 3aBHCUMOCTH —T€pUOjaa  KoJieOaHUH
MPY>KUHHOTO MAasTHUKAa OT Macchl rpy3a. IIpoBepka
HE3aBUCUMOCTH nepuosa KoJIeOaHM rpy3a,
MOABEIIEHHOTO K HUTH, OT MAaccChl Ipy3a U KECTKOCTHU

npyxuHbl. M3Mepenne yckopeHusi cBOOOIHOTO Ma/ieHus

9.8

9.9

du3znyeckue SBJICHUS B nmpupoac: BOCIPUATHEC 3BYKOB
KNUBOTHBIMH, 3CMJIICTPSACCHUC, celicMHU4YecKue BOJIHBI,

LIYHaMH, 3XO0

Texunueckue YCTPOﬁCTBaZ 9XO0JIOT, MCIIOJb30BaHUC

yIBTPa3ByKa B OBITY U TEXHHUKE

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

101 DNEKTPOMarHuTHOE MOJE. DIEKTPOMAarHUTHBIE BOJIHBI.
' CBoiicTBa 3J1I€KTPOMarHUTHBIX BOJH
10.2 [Ikana 371eKTPOMarHUTHBIX BOJIH
103 DJieKTpoMarHuTHas mnpupoaa ceta. CKOpOCThb CBeTa.
' BonHoBBIE CBOlICTBA CBETa
[TpakTryeckue paboTHI:
10.4 N3yueHue CBOHCTB  DJJIEKTPOMATHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBLHOTO TeedoHa
@dusuueckre SBICHUS B MPUPOJE: OHOIOrHYEcKOoe
10.5 JeiicTBHe BUJUMOTO, yIbTPauOIETOBOTO U
PEHTI€HOBCKOTO U3JIy4EHUI
106 Texnuueckue YCTPOMCTBA: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJISI COTOBOU CBSA3H
CBETOBBIE ABJIEHUA
111 JIyueBas monens cBera. MIcTOUHMKY CBETa
11.2 [IpsamosMHENHOE PacIPOCTPAHEHNE CBETA
Otpaxenue ceta. [Inockoe 3epkano. 3aKOH OTpaKEHUS
11.3
cBeTa
114 [Ipenomnienne cBeta. 3akOH MPEIOMIICHUS CBETA.
' ITosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop nyyen B IMH3E
11.6 OnTtuyeckas cuctemMa Qortoarnmnapara, MHUKPOCKONA |
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TCIICCKOIIa

I'maz kak onTuueckas CHCTEMa. BJ'II/I30py1(OCTL u

11.7
JaIbHO30PKOCTh
118 Pasnoxxenune Oenoro ceeta B cekTp. OnbITel HploTOHA.
' CrnoskeHue crieKTpaibHbIX LIBETOB. Jlucnepcus ceeta
[TpakTrueckue pabOTHI:
HccnenoBanue  3aBUCUMOCTM — yIJIa  OTpPaKE€HUs
CBETOBOI'O Jy4a OT yIJia MaJeHHUs.
N3yueHne xapakTepUCTUK M300pa’keHHs MpeaMeTa B
IUIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH  yIVIa  IIPEJIOMIICHUS
CBETOBOIO Jiyya OT yIja IaJEeHUsA Ha I'PAHULE «BO3AYyX —
11.9 CTEKJIO».
[Tony4yenue n300paXkeHU ¢ MOMOLIBIO cOOUparoIeit
JIUH3BI.
Onpenenenue GOKYCHOTO PACCTOSHUS M ONTUYECKOMN
CHJIBI COOMpArOLIeH JTUH3bI.
OnBITH IO PA3JIOKEHHUIO OEJIOT0 CBETA B CIIEKTP.
OneITBl 0 BOCHPHUATHIO LIBETA IPEIMETOB IIPU HX
HaOJII0IEHUH Yepe3 [IBETOBbIE (DUIBTPHI
dusnueckue sABICHUS B npupoze: 3atMeHus ConHua U
11.10 JlyHBI, TIBE€TA TEJ, ONTHYECKHE SBJICHHS B arMocdepe
(uBeT HeOa, pedpakmus, paayra, MUPax)
1111 TexHuueckune YCTPOMCTBA: OYKHU, TIEPUCKOII,
' ¢doroanmapar, ONTHYECKHE CBETOBO/IbI
KBAHTOBBIE SBJIEHU A
121 OmnbiTel Pesepdopna v minaHerapHas MoOZEdb aToma.
' Mogens aroma bopa
12 Hcnyckanve M DOIJIOLIEHHE CBETa aToMoM. KBaHTHI.
' JInnenyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmma-u3mydeHus
194 Crpoenne aromHoro szapa. HyxionHas Moxenb
' aTOMHOTO spa. M3oTonsl
125 PannoaxktuBHble npeBpamenus. Ilepuon mnomypacnana

ATOMHBIX SAOCP



SnepHble peakuuu. 3aKOHBI COXPAaHEHMsI 3apsAA0BOrO U

12.6
MaccOBOI0 YHCE
12.7 DHeprus CBS3M aTOMHBIX sijiep. CBsA3b MAacChl M SHEPTHU
128 Peaknmu cuHTe3a M AeneHus snaep. VIcTouHuKH SHEpTUn
' Connua u 3B€31
129 Snepnas oHepretuka. [lelicTBME  paJMOAKTUBHBIX
' W3ITyYEHUN Ha KUBBIE OPraHU3MBbI
[TpakTudeckue paboThI:
HaOmroieHne CIDIONIHBIX W JIMHEHYATBIX CIIEKTPOB
12.10 U3ITyYEHUS.
HccnenoBanue TPEKOB: M3MEpPEHUE DHEPTHHM YACTHIIHI
10 TOPMO3HOMY IyTH (110 PoTorpadusim).
W3mepenue paanoakTuBHOTO (hoHA
dwusuveckre SBICHUS B MPUPOAE: ECTECTBEHHBII
paJMOaKTUBHBII ¢on, KOCMHUYECKHE Jy4H,
12.11 PaIMOAKTUBHOE U3IYYCHHE TMPUPOJHBIX MHUHEPAIIOB,
JNEWCTBUE PATUOAKTUBHBIX M3JIYyYCHUH Ha OPraHUu3M
YeloBeKa
e TexHuyeckue yCTpOiicTBA: CHEKTPOCKOTI,

WHIUBUYaJIbHBIN JO3UMETP, KaMepa Bunbcona



IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMoOro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbLHOM
NpOrpaMMbl OCHOBHOI0 0011ero odpa3oBaHust Ha ocHoBe PI'OC

[lonnmanne pomu  QU3MKKM B  HAYYHOH  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTh 0A30BBIX MPECTABICHUN O 3aKOHOMEPHOI CBSI3U
U II03HABA€MOCTU SIBICHUH MPUPOABI, O POJM DIKCIEPUMEHTa B
¢uszmke, o0 cucTeMooOpasywomield poau (U3MKA B Pa3BUTHHU
€CTeCTBEHHbIX HAayK, TEXHHUKH M TEXHOJIOTHil, 00 3BOJIIOLUH
(U3UYEeCKUX 3HAHUM M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYUYHOMU
KapTHHE MHpa, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOIECCOB OKPY)KAIOIIETO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOTHI

3HaHUs O BUJAX Marepuu (BEIIECTBO U II0JIE), O JIBUKEHUU KaK
croco0e CyIIeCTBOBAHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOI Teopun
CTpPOEHMsI BelIeCTBa, O (U3NYECKOM CYIIHOCTU SIBICHUN TNPUPOIBI
(MEXaHWYEeCKHMX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U KBaHTOBBIX);
YMEHHUE pa3audaTh sBJICHUS 110 ONMCAHUIO UX XaPAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBICHNUE U3YYECHHBIX (PU3MUYECKUX SBICHUMN
B OKpYXarollleM MHpEe, BBIIEHAS HX CYLIECTBEHHBIE CBOWCTBA

(mpu3HaAKH)

BJ'Ia,Z[CHI/Ie OCHOBaMH ITOHATHIHOIO arrImapara U CHUMBOJHYCCKOI'O
sA3bIKa (1)I/I3I/IKI/I N HCIIOJIB30BAHUC HX IJId PCIICHUA y‘~I66HHX 3a1a4,
YMCHHUC XapaKTCPU30BATH CBOMCTBaA TECII, (bl/ISI/I‘ICCKI/Ie SABJICHUSA U

MPOIIECCHI, UCTIONIB3YS QYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHnue onucrBaTh HU3Y4YCHHBIC CBOMCTBA T€I U (1)I/IBI/I‘IGCKI/I€ SIBJICHUA,

HUCIIOJIb3YA (I)I/ISI/I‘ICCKI/IG BCIINYHNHBI

Bnanenue ocHOBaMHM METOJOB HAy4YHOTO TMO3HAaHHUS C YYETOM
COOTIOICHNS TIPaBHJI OE30MAaCHOTO Tpyja: HabmoaeHue (PpU3NUIecKux
SIBJICHUU:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY




W3 JJAaHHOTO Habopa o0OpYyIOBaHMS MO WHCTPYKIWHU, OMHCHIBATH XOJI
OTIbITA U 3aMUCHIBATh €T0 PE3yNbTaThl, (HOPMYIUPOBATH BHIBOIbL;
MPOBEJICHUE MPSIMBIX H KOCBEHHBIX U3MEPEHUN (PH3NUIECKIX BEITUUHH:
yMEHHE IUIAHUPOBAaTh U3MEPEHHs, CaMOCTOATEIbHO COOUpaTh
AKCIIEPUMEHTAIIbHYI0O YCTAaHOBKY MO MHCTPYKLHMH, BBIUYUCIATH
3HAUCHHUE BEJIMUMHBI U AHAIM3UPOBATH TMOJYUYEHHBIE PE3YNIbTAThl C
y4€TOM 33JaHHOM MOTPEUTHOCTH Pe3yIbTaTOB U3MEPEHHUIA;
MPOBEACHUE  HECJIIOXKHBIX  SKCHEPUMEHTAIBHBIX  HCCIIEI0BAHMUIA;
CaMOCTOSITENIFHO ~ COOMpPATh OKCIEPUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJIUTh  HUCCJIEJIOBAHME IO  HUHCTPYKUUH,  MPEICTABIATH
MOJTYYEHHBIE 3aBUCUMOCTH (DU3WYECKHX BEIMYMH B BUIE TAOIUI[ U
rpadUKOB, YUUTHIBATh MOTPEIIHOCTH, JIEaTh BEIBOJBI IO Pe3yIbTaTaM

HUCCICI0BaHUA

[ToHnmanue  XapakTepHBIX  CBOHCTB  (pu3mueckux  Mojenei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPJOE TEJIO, MOAEIU CTPOCHHS
ra3oB, JKHJIKOCTEH U TBEPIBIX TeJ, IUIAHETApHAas MOJECIb aToMa,
HYKJIOHHAasi MOJIeJIb aTOMHOIO si/ipa) U yMEHUE NPUMEHATh UX I

00BsICHEHHS (PU3MUECKUX TPOIIECCOB

YMmenue oOBSCHATH (PU3MUECKHE TPOLECCHl U CBOMCTBA Ted, B TOM
quciae M B KOHTEKCTE CHUTyallMd IPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBJIATh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSCHEHUE C OMOPON HA M3yYEHHBIE CBOICTBA (PU3UUECKUX

HBHGHHﬁ, Q)HSHHGCKI/IG 3aKOHbI, 3dKOHOMCPHOCTHU U MOACIIN

YMeHue pemath pacuéTHble 3amaud (Ha Oa3ze 2 — 3 ypaBHEHUH),
UCTIONB3ys 3aKOHBI W (OpPMYJBI, CBS3bIBAIOIIUE  (PU3UUECKUE
BEJIMYMHBI, B YACTHOCTH, 3allMCHIBAaTh KpPAaTKOE YCIOBHE 3aJauH,
BBISIBJISITH HEJOCTAIONINE JaHHbIE, BBHIOMPATh 3aKOHBI U (OPMYIIHI,
HEoOXOoUMBIC TS €€ PelICHMsI, HCIIOJIb30BaTh CIIPABOYHBIC JTaHHEIC,
MPOBOJUTh PACYETHl W OICHHUBATH PEATUCTHYHOCTH MOJYYCHHOTO
3HaYeHUS (PU3MUECKON BEIMYMHBI, YMEHHUE ONPEICISITh Pa3MEPHOCTh

(bu3nYeCcKOil BETUYHHBI, TOTYYCHHON MPU PELICHUH 3a1a4U

Vmenue XapaKTCpPU30BaTb IMPHUHIUIIBI )ICP'ICTBPISI TEXHHUYCCKHUX
yCTpOP’ICTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TCXHOJIOTHYCCKUX MPOLECCOB IO MX OMUCAHUIO, UCIIOJb3Yyd 3HAHUA O

CBOMCTBaxX (1)I/ISI/I‘I€CKI/IX SIBIICHUH | H€O6XOI[I/IMBIC (1)I/ISI/I‘ICCKI/Ie



10

11

3aKOHOMEPHOCTH

YMeHue UCMONb30BaTh 3HAHUS O (U3WYECKHX SBJICHUAX B
MOBCEIHEBHOM JKM3HM i o0ecredeHuss O€30MacHOCTH MpH
oOpamieHud ¢ OBITOBBIMH ~ IpUOOpaMH M TEXHHUUYECKUMHU
YCTpOMCTBAMM, COXpaHEHUS 3JI0POBbS M  COOJIIOJIEHUS HOPM
9KOJIOTUYECKOI'O IMOBEIEHUS B OKpY)Kalollehd cpene; MOHUMAaHUE
HEOOXOIMMOCTH TPHUMEHEHHS JOCTIKCHHHA (PHU3MKH W TEXHOJIOTUH

JJI1 paqiuOHAJIBHOT'O IPUPOA0IIOJIB30BaAHUA

OnbIT moucka, mnpeoOpa3oBaHUS M MpPEICTaBICHHUsS HHGOpMaLUU
(GU3MUECKOro CoAep)KaHUS C HCIOJB30BaHHMEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUI; YMEHHUE OLIEHUBATh JIOCTOBEPHOCTH
MOJYy4eHHOM MH(pOpManMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHMKOB,  YMEHHE  MCIIOJIb30BaTb  IpU
BBINOJIHEHUH Y4EOHBIX 33/JaHUIl HAy4YHO-TIOMYJISPHYIO JIUTEpaTypy
(bU3MUECKOro cojJepxaHus, COPaBOYHBIE MAaTEPUANIbI, PECYpChl CETH
WuTtepHer; BnageHue 0a30BbIMM  HaBBIKAMU  [IPEOOpPa30OBaHUS
uHpOpMAIlMM W3 OJHON 3HAKOBOM CHCTEMBI B JPYryi0; yMCHHE
co3/aBaTh COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBE MH(POPMAITUHU 13 HECKOIBKUX UCTOYHHKOB



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITIPOBEPAEMbBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexanuyeckoe aABuwxkeHue. MarepuanbHas Touka. (CucremMa  OTCY€Ta.
' OTHOCHUTENBHOCTD JBUKEHHUS
PaBHOMepHOE U HepaBHOMepHOe JBHXkeHUe. CpenHss ckopocTb. Dopmyna s
1.2 BBIYKMCIICHUS CpeIHel ckopocTH: V = S/t
PaBHOMEpHOE mpsAMONMHENHOE JBU)KEHHE. 3aBUCUMOCTh KOOpPAMHATHI Tela OT
BPEMEHH B CIIy4ae PpaBHOMEPHOTO IPSIMOJIMHEWHOIO IBUKECHHUS:
13 x(1)=x,+vt
I'padykn 3aBUCHMOCTH OT BpPEMEHH [JIsi MPOEKIHMH CKOPOCTH, TPOEKIUU
nepeMenieHus, IyTH, KOOPAUHATHI NP PABHOMEPHOM MPSMOJIMHEHHOM
JIBHKEHUHN
3aBUCUMOCTh KOOpPJMHATBl TeJda OT BPEMEHU B CiIyda€ pPABHOYCKOPEHHOTO
MPSMOJIMHEMHOTO IBUKECHHUS:
1
Sl =v,, #1+a,* ;
2
@opmyIibl Ul NPOCKLUUHU NEPEMELIECHUS, NPOECKUUU CKOPOCTH U MPOEKLHUU
YCKOPEHHUS ITPU PAaBHOYCKOPEHHOM MPSIMOJIMHEUHOM JIBUKEHUM:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2{I_TS_T
I'paduku 3aBUCHUMOCTH OT BpPEMEHH i NPOEKUUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, TPOEKIMH IEePEMELICHUs, KOOpPAUHATBI IIPM PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBHXKEHUU
CBobonHoe masnenue. PopMyIbl, OMMCHIBAIOIINE CBOOOHOE MaJeHHUE Tena I0
1.5 BEPTUKANIM (JIBW)KEHUE TeJa BHM3 WM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emnun). I'paduxu 3aBUCHUMOCTH OT BpPEMEHH I MPOEKIHUU YCKOPEHUS,




MPOCKIIMM CKOPOCTH M KOOPAMHATHI NPU CBOOOJHOM TAACHHM Teja 110

BEPTUKAIIU
CKOpOCTh paBHOMEPHOI'O JBWKEHHUS Tena I0 OKpYyxXHOCTH. HampasieHue

CKOpPOCTH.

@opmysia sl BBIYMCICHHUS CKOPOCTH 4Ye€pe3 pajuyC OKPYKHOCTH U MEPHO]

oOparnieHus:
2nR
L=
T

HeHTpOCTpeMI/ITeJILHOC YCKOPCHHUC. HanpaBneHI/Ie HCHTPOCTPEMUTCIILHOT'O

1.6 yckopenus. @opmyra 17151 BBIYUCIIEHUS YCKOPEHUS:
p
qa. = v
“ R
®dopmyiia, CBSI3bIBAIOIIAS IEPUOJT U YACTOTY OOpaIICHUS:
V= 1
T
Macca. ITnotHocts Bemectsa. @opmyria i BBIYUCICHUS TNIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusmueckas BenuunHa. CloskeHHe CHIT
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HeroTona
Bropoii 3akoH HeroTOHa:
F=m-d
1.10
CoHanpaBiaeHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpA CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
B3aumoneiictue ten. Tperuii 3akoH HeroToHa:
1.11 F p I _Fl—s»E
112 TpeHue nokost U TpeHue ckoibxkeHus. opmyra A BHIYMCICHUS MOAYISI CHIIbI

TPCHUS CKOJIbKCHUS:



F_=u-N

1.13

1.14

Hedpopmanus Tena. Yopyrue W Heynpyrue aedopManuu. 3aKOH yIpyroi

nedpopmaruu (3akon ['yka):

F=k-Al

BCGMI/IpHOG TATOTCHUE. 3aKOH BCCMHUPHOTO TATOTCHUA:

My -1t~
F=Gg -1 _2
R
Cuiia TshKeCTH. Y CKOpEHHE CBOOOTHOTO MaCHUSL.
®opmyna 17151 BEIYUCICHUS CHIIBI TSDKECTH BOJIM3H MoBepXxHOCTH 3emun: F = mg.
JIBmkenne miaHet Bokpyr Conrna. ITepBast KocMu4ecKast CKOPOCTb.

HesecomocTs u neperpysku

1.15

1.16

HMHyJ’ILC TCJIa — BCKTOPHAA ¢)H3quc1<aﬂ BCJIMYHHA.
D=mi
I/IMHy.]'IBC cucteMnl Ten. MI3MeHenue HUMITYyJIbCA. I/IMHy.]'ILC CHUJIbI
3akoH COXpaHCHHUA UMITYJIbCA IOJIA BaMKHYTOﬁ CUCTCMBI TCII.
p=myUy +m, U, =const

PeakTnBHOC ABMKEHNE

1.17

Mexanndeckasi pabora. @opmyna sl BEBIYUCICHUS PaOOTHI CHIIBL:

A=Fsoosc

MexaHu4uecKas MOIIHOCTb:

N=2
I

1.18

Kunernueckas u MNOTCHIMAJIbHAs SHCPIUs. CDOpMyJIa JUIA BBIYUCIICHUA

KUHETUYECKON YHEPIUU:

J'HUE
Ey ="

Teopema o kuHeTHUecKOU d3Heprun. Popmyna A1 BBIYUCIEHUS TOTEHIIMAIBHON



OHCPIHUU TCJa, MOAHATOIO

Hang 3eMIIEi:

E,=mgh

Mexannueckas OHEpIrusi:

E=E;.+E »

1.19 3aKOH COXpaHEHUs1 MEXaHU4YeCKOM 3Heprun. @opMyia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEpruu B OTCYTCTBHE cui TpeHus: E = const.
[IpeBpanieHne MEXaHMYECKOM SHEPTUH MPU HAJTUYUH CHIIBI TPEHHUSL.
[IpocThie MexaHU3MBI. «30J0TOE TIPABUIIO» MEXAHUKHU.

Peryar. Moment cuet: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHBIN 1 HenoABHXKHBINA 0110ku. KT/ mpocThIX MeXaHU3MOB,
n= Aﬂmm.ﬂ:aa
A‘S&I‘I:E‘IEEE&H
JlaBiieHue TBEPAOTO TEA.
@opMyia 11l BBIYMCIICHHS 1aBJICHUs TBEPIOTO Tena:
F
p= h

191 Hanenue raza. ATmocdepHoe JaBieHuUE.

' I'uppocTraTyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopMya 7151 BBIYUCICHUS TaBJICHUS BHYTPH KUIKOCTH:
P=pgh+ D,

1.22 3akoHn [lackans. ['mnpaBnuyeckuii mpecc
3akon Apxumena. Dopmyna isi  ONPENETCHUS BBITAJKUBAIOIMICH CHIIBI,
JNEUCTBYIOLIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ras:

1.23

F_jlm_ =pgV

YcaoBue nnaBaHus teia. IlnaBanue CYZAO0B 1 BO3AYXOIUIaBAHUC



1.24

1.25

1.26

1.27

Mexannueckue KosiebaHus. AMIUIMTYJa, TEPHOJ W YacToTa KoJIeOaHHIA.

dopMya, CBSI3bIBAIOIIAS YaCTOTY U MEPUOJI KOJICOaHUH:

MaremMarnueckuii W TNpYyXUHHBIA MasATHUKW. [IpeBpamienue sHepruu npu

KoJie0aTeIbHOM JABHKCHUUN
3aTyxa}0H1He KOJIEOaHHS. BBIHY)KI[GHHBIG koyiebanus. Pe3onanc

MexaHndecKne BOJIHEI. HpO,Z[OJ'II;HBIe N IIOIICPCUYHLIC BOJIHEI. I[J'II/IHa BOJIHBI U

CKOPOCTb pacCIipOCTPAHCHUA BOJIHBI:

L=v-T

1.28

3Byk. I'poMKocTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHUIE

nByx cpel. UH}pa3Byk u ynpTpa3ByK

1.29

1.30

IIpakmuyeckue pabomul

W3mepenune cpenHell INIOTHOCTH BELIECTBA; apXUMEAOBOM CHIIBI; JKECTKOCTH
MNPYXUHBL; KO3(PPUIMEHTa TPEHUS CKOIBXKEHHUS; paOOThl CHUIIBI TPEHMSI, CHJIBI
YIPYTOCTH; CPEJHEH CKOPOCTH JBMXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs OpycKa TpW JBM)KEHHHM T0 HAKJIOHHOW IUIOCKOCTH; YacTOTHI H
nepuojia KoseOaHMH MaTeMAaTH4YeCKOro MasTHMKA; YacTOThl U IepHoja
KoJIeOaHU TPYKUHHOTO MasiTHUKA; MOMEHTA CHJIBL, JICMCTBYIOILErO Ha phlyar;
paboThl CWJIBI YIPYrOoCTH NpU HOIBEME TIpy3a € TOMOIIbIO HEMOABHKHOIO
610Ka; pabOThI CUJIBI YIPYTrOCTU MPHU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
O10Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOH CHJBl OT 00BEMA MOTpYXKEHHOU
4acTH TeJla U OT MJIOTHOCTH KHUJKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHJIBI
OT MaccChl TeNa; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOT'O IaBJICHUS U OT
poJla IOBEPXHOCTHU; CWJIbI YIPYIOCTH, BO3HHUKAIOLIEH B NPYXXHUHE, OT CTEHNEHU
nedopmarui Mpy>XKUHBI, YCKOPEHUsT OpycKa OT yrila HaKJIOHAa HaINpaBIISIOINICH;
nepuojia (4acToThl) KoeOaHUH HUTSHOIO MasTHHKA OT JUIMHBI HUTHU; MEPHOJA
Koje0aHU MPYXUHHOTO MasiTHUKA OT MacChl Ipy3a M KECTKOCTU MPYKUHBL;
UCCIIeIOBAaHNE HE3aBUCHUMOCTH IepHoja KoyieOaHWH HUTAHOTO MasTHHKA OT

Macchl rpy3a. IIpoBepka ycioBus paBHOBECHs pbl4ara
Dusuueckue sAGNeHUs 6 npupode: TPUMEPHl JBWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMM B KMBOW U HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TIIPUJIMBLBI W OTIHUBBLI, JAIBHXCHHC IIJIAHCT CoHeyHOM CHUCTCMBI,




PEaKTUBHOE JIBUJKEHUE KUBBIX OPTaHU3MOB, PblYarv B TEJ€ YEJIOBEKA, BIUSHHE
aTMoc(epHOro JaBlIeHHsI HAa >KMBOW OpraHW3M, IUIaBaHUE pbIO, BOCIPHUITHE

3BYKOB JKUBOTHBIMHU, 3CMJICTPSAACCHUC, celiCMHUUECKHE BOJIHBI, HYHaMH, 5X0
Texuuueckue yCWlpOlZCWl@d.’ CIIMAOMETP, AATYUKU IIOJIOKCHUSA, PACCTOSAHUSA U
YCKOpPC€HHA, OWHAMOMCTpP, IMOAIIWIIHWUKH, PAKEThI, pbIyar, HO]IBI/I)KHBII\/'I n

HEIMOABMKHBIM 6J'IOKI/I, HAKJIOHHAaA ILIOCKOCTb, ITPOCTBHIC MCXAHU3MLI B 6LITy,

L3l coOOmIaoNMecs COCy/bl, YCTPOWCTBO BOJIOINPOBOJA, THAPABIMYECKHNA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACcOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OcCHOBHbIE  TIOJIOKEHUS  MOJEKYJISIPHO-KMHETUYECKOW TEOpUU  CTPOCHHUS

2.1 BelecTBa. Mojenu TBEPIOTo, KUAKOTO U ra3000pa3HOro COCTOSHUM BEILECTBA.
Kpucrannnueckue u amopdHble Tena

29 JIBrokeHre dacTui BemecTBa. CBs3b CKOPOCTH JBW)KEHHS YacTHI] C

. temnepatypoil. bBpoyHoBckoe nBuxenue, tudpdysus

2.3 CMaumnBaHUe U KaWUISIPHBIE SIBICHUS

2.4 TemioBoe pacIlIUpeHNE U CKATHE

2.5 TennoBoe paBHOBecHe

26 Buytpennsas sneprus. PabGora u Teruonepenauya Kak CHocoObl H3MEHEHHS

' BHYTPEHHEH SHEPrun

2.7 Bunsl Termonepeaayn: TeIUIONPOBOIHOCTb, KOHBEKIIHS, U3TYy4EHUE
Harpesanne wu oxnaxnenwe ten. KomumdectBo  TemynoTsl.  YjaenbHas
TEMJI0EMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPrMH B TEIUIOBBIX Ipolleccax. YpaBHEHUE TEIUIOBOTO
OanaHca:

2.9
O +0, +..=0
Ucnapenne u kxoHueHcauusa. V3mMeHeHHe BHYTPEHHEH SHEpPruyM B IPOLECCE

210 ucnapeHus W KoHaeHcauuu. KumeHue IKUIKOCTH. YJelbHas TeIuioTa

' napooOpazoBanusi: L = Q/m

211 BnaxxnocTs Bo3myxa



2.12

2.13

2.14

2.15

2.16

2.17

IInaBnenne wu Kpucraiumsauus. [I3MeHeHHMEe BHYTPEHHEW DOHEpPruM IIpH

IJIABJICHUU U KpHUCTAaJIJIM3allN. yHeHBHaH TCIJIOTA IIJIaBJICHUA:

, 9

A==
m

BHyTpeHHss sHEprusi cropanys TOIUIMBA. Y AeNibHAs TEIJIOTa CropaHus TOIUIMBA:

q=Q/m

[Tpuniuns! paboTs! TeroBbix apurateneit. KI1/l terioBoro apuraresns

IIpakmuyeckue pabomul

W3mepenune yaenbHON TEIUIOEMKOCTH METaUIMYECKOro LMIMHAPA; KOJIWYeCcTBa
TEIUIOTHI, MOJYYEHHOTO BOJOM KOMHATHOW TeMIepaTtypbl (UKCHUPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HarpeTblil IWIMHIP; KOJWYECTBA TEIJIOTHI,
OTJAHHOI'O HArpeThIM LMIMHIPOM, IOCJIE ONYCKaHWs €ro B BOAY KOMHATHOM
TEMIIEPATypbl; OTHOCHUTEIbHOM BIIAXXHOCTH BO3/AYyXa; YAEIbHOW TEIJIOTHI
IaBieHus Jpga. MccienoBaHue HW3MEHEHHs TEMIEpaTypel BOABI  IIpU
Pa3IMuYHBIX YCJIOBUAX; SIBICHUS TEMJIOOOMEHA MpPU CMEIIUBAHUU XOJOIHOM M

FOpH‘IGﬁ BOJIbI; IIpoHecCa NCIIapCHUs

Dusuueckue AeneHus 6 npupode. TIOBEPXHOCTHOE HATSHKEHUE M KalWUIPHbIE
SBJICHUS B IIPUPOJE, KPUCTAILIBI B Npupoie, nsinydeHue ConHua, 3aMep3aHue

BOJ0EMOB, MOpCKHUE OpHU3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsI, CHera

Texnuueckue ycmpoiicmea. KallWUIAPbI, IPUMEPBI HCIIOJIb30BaHHs KPUCTAJIIOB,
KUJKOCTHBIM TEPMOMETp, NAaTYMK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILJICHUS
JIOMOB, THUTPOMETPBI, NICUXPOMETP, MapoBasi TypOMHA, BUTATENb BHYTPEHHETO

CropaHusa

DJIEKTPOMATHUTHBIE ABJIEHUA

3.1
3.2
3.3

3.4

Onextpuszanys Tei. J[Ba BUAa 3IEKTPUUECKUX 3apsi/I0B
B3aumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsia

3J'ICKTpI/I‘IeCKOC IIOJIC. HaprDI(éHHOCTL QJICKTPHUYCCKOTO  IIOJIA. HpI/IHI_[I/IH

CYTEPIIO3UIINH dTIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

3.6

Hocurenu »snexrtpudeckux 3apsaoB. JISHCTBHE JIIEKTPUYECKOrO IIOJISL HA

OJICKTPHUYCCKUEC 3apAIbl. HpOBOJIHI/IKI/I " JUDJICKTPHUKHU

[TocTostHHBIN AHeKTpUUECKUi TOK. [lericTBus anekTpudeckoro Toka. Cuma Toka.



Hanpsioxenue.

I=qg/t,U=Alq

DJIEKTPUYECKOE CONPOTUBIICHHE. Y JICTTbHOE AIEKTPUIECKOE CONPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma mis yyactka snekrpuyeckoi menu: | = U/R
[TocnenoBarenbHOE COETMHEHUE POBOTHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapamiensHOe COeTMHEHNE TIPOBOJTHUKOB PABHOTO COMPOTHBIICHHUS
U=U;I=1+I;R=2.
2 2 7
CwMmeltiaHHbIe COCTUHEHHMSI TIPOBOIHUKOB
PaboTa u MmoutHOCTH 251ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH /[>xoyns — Jlenna:
3.11 O=I"R-t
312 OneiT Dpcrena. MarHuUTHOE TMOJIEe MPSMOTO TPOBOJHHKA C TOKOM. JImHWM
MarHUTHOW MHIYKIIMH
313 MarautHoe I0JIE TOCTOSHHOIO Marfura. BsanMoaelcTBHE HOCTOSHHBIX
MarHuTOB
3.14 JlelicTBre MarHUTHOT'O NOJIS1 HA POBOJHUK C TOKOM
3.15 OnbiTel Papazes. SABaeHue dIEKTPOMarHuTHON HAYKIMK. [TpaBuiio Jlenna
Ilpakmuueckue pabomol
W3mepenne  SIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUICCKOTO TOKA; PAOOTHI JIEKTPUIESCKOTO TOKA.
3.16 HccnenoBanne 3aBHCHMMOCTH CHJIbI  TOKA, BO3HHKAIOIIETO B IPOBOJHUKE

(pGSI/ICTOpH, naMnqua), OT HaIIPsKCHUS Ha KOHLAaX MPOBOAHHKA; 3aBUCHUMOCTHU
COIMPOTUBJICHUA OT IJIMHBI IIPOBOJHHUKA, IUIOMIAANW €0 IOIICPEUYHOro CCUHCHUSA U

YACJIBHOTO COIIPOTUBJICHHA.



IIpoBepka mpaBuia JUisl JEKTPUUECKOT0 HANPSDKEHUS IPU MOCIEI0BATEIIBHOM
COEJMHEHUM TPOBOJAHMKOB; IpaBWia JI CHIBI 3JIEKTPUYECKOIO TOKa IpHU

[apajuIeIbHOM COEAMHEHNHU IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Dusuueckue ANeHUs 6 npupooe: SIEKTPUUYECKUE SBICHUS B arMocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPTaHW3MOB, MarHUTHOE T0JI€ 3eMJIH, JAPEi] MOJIIOCOB,
POJIb MAarHUTHOTO TIOJIS JISI )KU3HU Ha 3eMJie, MOJIAPHOE CUSHUE
Texunuueckue ycmpouicmea: HIEKTPOCKOI, aMIIepMETpP, BOJBTMETP, peocTar,
CU€TUYMK  DJIEKTPUYECKOH  DHEPruH,  DJIEKTPOOCBETHUTEIbHBIE  MPHUOOPHI,
3.18 HarpeBaTeybHbIE 3JIEKTPOTIPUOOPHI (mpumepsr), AJIEKTPUYECKHUE
NPEJOXPAHUTEIH, DJIEKTPOMArHUT, 3JEKTPOJBUTATENb IOCTOSHHOTO TOKa,
TeHEPaTOp MOCTOSHHOTO TOKA
3.19 DnekTpoMarHuTHbIE BOJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas mojnenb cBeTa. [IpsMonuHeiiHOe pacipocTpaHeHHE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano
3.22 [Tpenomiienre cBeta. 3aKOH PEIOMIICHUS CBETA
3.23 Jucnepcus cBera
3o Jlunza. Xox mydeit B nunze. DokycHoe paccTosiHue JUH3bI. OnTuyeckas cuia
' mun3el: D = 1/F
3.25 I'na3 xak ontuueckas cucrema. OnTuyeckue npuoopsl
IIpaxmuueckue pabomul
H3mepeHune ONTHYECKOW CHIIBI COOMpAIOIIel JHH3BI; (POKYCHOTO PAcCTOSTHHUS
coOuparolieii JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpPOB MPEAMETa U N300paxKeHMUs,
3.96 KOTJIa IIPEIMET PACIIONIOKEH B IBOMHOM (poKyce), moKa3aTess MPeIOMIICHHS CTEKIIA.
' HccnenoBanue cBoOicTBa M300pakeHHs, TMOIYYEHHOTO C  TOMOIIBIO
coOuparomield JIMH3bl, U3MEHEHUsI (POKYCHOTO PACCTOSHHS ABYX CIOKEHHBIX JIMH3;
3aBUCUMOCTH yTJIa TIPEJIOMIICHHSI CBETOBOTO JIy4a OT yrja MaJeHUs Ha TpaHUIle
«BO3JIyX — CTEKIIO»
397 Qusuueckue senrenuss 6 npupooe: 3armenus Comnna u JlyHbI, mBeTa Ted,
' ONITUYECKUE SBJICHUS B aTMocdepe (IBeT HeOa, pedpakius, paayra, MUPax)
398 Texuuueckue ycmpoiicmeéa: OUYKH, TIEPUCKON, (oToammapar, ONTUYECKUE
' CBETOBO/JIBI
4 KBAHTOBGBGIE ABJIEHUA
41 PagnoaktuBHOCTh. Anb(da-, Oeta-, ramma-uznydenus. Peakiuu anbda-u Oeta-

pacmajna



4.2
4.3
4.4
4.5

4.6

4.7

OmnpiTel Pesepdopaa mo paccesnuto anbga-yactuul. [Inanerapaas Mojens aroma
CoctaB aromHoro saapa. M3oromnsl

Ilepuon nomypacnajga aTOMHBIX SA€p

SnepHble peaky. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOTO YUCEI

Qusuueckue AeleHUs 6 npupode. €CTECTBEHHBIH paJUOaKTUBHBIA (OH,
KOCMHMYECKHE JIyYd, paJHMOAKTUBHOE U3JIyYEHHE NPUPOAHBIX MHHEPAJIOB,

HeﬁCTBHC paarnOaKTUBHBIX H3HW€HI/II71 Ha OpraHuiM 4C€JIOBCKa

Texnuueckue ycmpoticmea: CUEKTPOCKOI, WHAUBUYaJIbHBIM 103UMETp, Kamepa

BI/IJ'IBCOHa, sAACpHasd OHCPIreTUKa



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






