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[IporpaMma 1o ¢u3MKe HAa YypOBHE OCHOBHOTO 0OIIero o00pa3oBaHUsA
COCTaBJieHa Ha OCHOBE TOJIOKEHWU W TpeOOBaHWI K pe3yabTaraM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTelbHOM MPOTrpaMMbl, MPEICTAaBIECHHBIX B
OI'OC 00O, a Takxke ¢ yu€toM (enepanbHOM paboueil MporpaMMbl BOCITUTAHUS U
Konuenuuu npenoaaBanust yueOHoro npeamera « OU3ukay.

Copepxanue mnporpamMmbel 1o (U3MKE HaANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYArOIIMXCS W OPraHM3alUI0 H3YUYCHUS
¢u3nKkn Ha ACSITETHLHOCTHOM OCHOBE. B mporpaMme mo (pu3MKe yYHUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanusanuu TpedoBanuit ®I'OC OO0
IUIAaHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM 00yUYEHHUs, a TAKXKe
MEXIPEIMETHBIE CBA3H E€CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl.

[Iporpamma o gu3Mke ycTaHaBIUBAET paclpesielieHne yueOHOro MaTepuaa
1o rojaam oOydeHus (M0 Kiaccam), mpeyiaracT IpUMEpPHYIO MOCIEA0BaTEIbHOCTD
U3y4YEeHUsS TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYatOIUXCsl.

[IporpaMma mo ¢usuke paszpaboTaHa C LEIbI0 OKa3aHUS METOJIUYECKOU
MIOMOIIIH YYUTENIO B CO3/IaHUN paboUeii MporpaMMbl 10 y4eOHOMY TIPEIMETY.

®du3zrkKa ABISIETCSI CUCTEMOOOPA3yIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHbIX
OpEeIMETOB, IMOCKOJBbKY (U3NYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUW, W3y4YaeMbIX XHUMHEH, OHONOTHEH, acTpOHOMUEH U  (U3UYECKOU
reorpaduell, BHOCUT BKJIAJ B €CTECTBEHHOHAyYyHYI0 KAapTUHY  MHDA,
NpeoCTaBIsieT Haubosee sCHbIe O00paslbl MPUMEHEHUS HAy4YHOTO METOjIa
MO3HAHUS, TO €CTh CII0C00a MONYyYEHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpnHa W3 TIaBHBIX 3a/ad (PU3NIECKOTO OOpa3oBaHUS B CTPYKType OOIIETO
o0pa3oBaHHUsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU H
MHTEpeca K HayKe y 00yJaroluxcs.

N3yuenne ¢uzuku Ha 0a30BOM ypOBHE TpeIoiaraeT OBJIaJIEHUE
CIIENYIOIUMHA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

* Hay4YHO OOBSCHSATH SIBICHMUS,

+ OIICHHWBATh U IOHUMATh OCOOCHHOCTH HAyYHOTO MCCIEAOBAHNUS,

e MHTEpPIPETHPOBATH  JIaHHBIE M HCIOJIb30BaTh  HAy4yHbIE
J0Ka3aTeNbCTBA AJIs [MOJyUYEHUs BHIBOJIOB.

[lenn wusyueHuss (PU3NKA HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenogaBaHusi ydyeOHoro mnpenmera «®dusmuka» B
oOpa3zoBarenbHbIX opraHuzauusx Poccuiickoin @Dexpepauuu, peaTu3yOMIUX
OCHOBHBIE  00I11€00pa3oBaTebHbIE MPOrPaMMbl, YTBEPXKIEHHOW peIIeHHEM



Komnernn MunucrepcrBa npocsemienust Poccuiickoit @eaepanuu (MpoToKoa OT 3
nexadbps 2019 r. N2 ITK4sH).
Hesun udyyenus: pu3uKu:

npuoOpeTeHne HWHTEepeca W CTpEeMJIEHUS OOyYarollUXcsi K HaydHOMY
U3YYEHHUIO TPUPOJIbL, PA3BUTHUE HX HHTEJUIEKTYAIbHBIX M TBOPUYECKHX
CITOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAyYHOM METO/JIe NMO3HaHUsA U (POPMUPOBAHUE
MCCIIEIOBATEIBCKOTO OTHOIIEHHSI K OKPY KAOIIKM SIBJICHUSM;
dbopMHUpoBaHHE HAYYHOTO MHPOBO33PEHHUSI KakK pe3yJibTara W3y4yeHUs
OCHOB CTPOEHHS MaTepuu U (PyHIaAMEHTAIbHBIX 3aKOHOB (PU3UKU;
(opMHpOBaHKE MPEJICTABICHUN O posiM (PU3MKK A Pa3sBUTHA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUI;

pa3BuUTME  MPEACTaBICHUH O  BO3MOXHBIX  chepax  Oyayuuei
npodeccuoHaIbHOM 1eATENbHOCTH, CBI3aHHOM C (U3UKOH, MOATOTOBKA K
JanbHEeHeMy 0Oy4eHHUIO B 3TOM HalpaBIICHHH.

JlocTmkeHne 3TUX IieNield MmporpaMMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO
00111eT0 00pa30BaHUs 00ECIIEUUBACTCS PEIICHUEM CIIEAYIONINX 3a/a4:

npuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOCHHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, DSIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

npuoOpeTeHne YMEHUM OMHMCHIBaTh U OOBACHATH (DU3UUECKUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTyICHHBIX 3HAHU;

OCBOCHHE METOJIOB pEIICHHS TMPOCTEUIINX pacuyE€THBIX 3amad ¢
MCIOJIb30BAaHUEM buznuecknx MoOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pPa3BUTHE YMEHHUI HAOIIONAATHh MPUPOJIHBIC SBJICHUS U BBITIOIHSTH OIBITHI,
nabopaTtopHple  pabOTBl M OKCIEPUMEHTAIbHBIC HWCCICIOBAHHUS C
MCIIOJIb30BAHUEM U3MEPHUTEIBHBIX PUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MH(poOpMarmeln GU3MIECKOTO COACPIKAHUS,
BKJTItOUasi ”H(GOPMAIIUIO O COBPEMEHHBIX JOCTHKCHHSIX (QU3WKH, aHAINA3 U
KPUTHYIECKOE OTICHHUBaHUE MH(OPMAITIH;

3HaKOMCTBO cO c(hepamu npodeccuoHaTbHON NeSTeTbHOCTH, CBSI3aHHBIMU
C GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTIDKEHUSIX (PU3UYECKO HAyKH.

Ha wuzydenue ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

o0pa3oBaHus 0TBOAUTCA 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HelleN0), B 8
kiacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 vaca B HEZEINIO).

[Ipenyaraemelii B mporpamMme 1o (u3uKe nepedeHb J1abopaTOPHBIX padoT U
OTIBITOB HOCHUT PEKOMEHIaTEIBbHBIA XapaKTep, YIUTEIb JIeJIacT BEIOOP MPOBEACHUS
7a00paTOPHBIX PabOT W OMNBITOB C YYETOM HWHIWBHIYaIbHBIX OCOOCHHOCTEH



O6y‘—IaIOHII/IXC$I, CIIMCKa JKCIICPUMCHTAJIbHBIX 3aHaHHﬁ, npcmparaCMbix B paMKax
OCHOBHOT'O IroCy AapCTBECHHOI'O 3K3aMCHa I10 (I)I/ISI/IKe.

COILEPKXAHUE OBYUEHUA
7 KIIACC

Pa3nen 1. ®u3uka u €€ poJib B IO3HAHUU OKPYKAKOIIEr0 MUPa.

®usuka — Hayka o mnpupopae. SsneHus npupoapl. OuU3NUECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeMUMYUHbL. M3mepeHune ¢u3nueckux BelIMYUMH. DuU3nyeckue
npubopsl. [TorpemHocts n3Mepennit. MexayHapoaHas cucTeMa eIMHULL.

Kak ¢usuka u JApyrue ecTecTBEHHblE HAyKH H3Y4YalOT MPUPOJY.
EcTecTBeHHOHAy4HBIA METOJ TMO3HAaHWA: HAOIIOJEHUE, NOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIJIBU)KEHUE TUIIOTE3, HKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, 0OBSICHEHUE
Habogaemoro sBineHus. Onucanue GU3NUECKUX SIBICHUM C TOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

o MexaHnueckue, TEIJIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIC

SBJICHHUS.

o @Ousnueckre MpuOOPHI U MPOLIETYpa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U

1M (pPOBBIM TPUOOPOM.
Jlabopamopuuvie pabomul u onvimel.
« Ompenenenue EHbI I€TEHUS ITKAJIbl U3MEPHUTEIBHOTO MPUOOpa.
« H3mepeHue pacCTOSHUM.
« H3mepenne 00bEMa )XUIKOCTH U TBEPAOTO TETA.
« Omnpenenenre pa3MepoB MajbIX TEI.
« H3MmepeHue Ttemmeparypbl NpU MOMOILIM JKUJIKOCTHOTO TEPMOMETpa U
JIATYNKA TEMIIEPATYPBL.

« IlpoBenenue wnccrnenoBaHUS MO MPOBEPKE THIIOTE3bI: JAIBHOCTH IMOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAIBHO, TeM OoJible, ueM OoJibIlie BhICOTa
IycKa.

Paznen 2. IlepBoHavajibHbIE CBeIeHUA 0 CTPOEHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMBl M MOJIEKYJIBI, HMX pa3mepbl. OnbITHI,
JIOKA3bIBAIOIIKE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBm>kenne wyactur BemectBa. CBsA3b CKOPOCTM JBMIKEHHMS YacTHL C
Temrneparypoil. bpoyHoBckoe nBmwxkenue, mauddys3us. BzanmopelicTBue dwacTHIl
BEILIECTBA: IPUTSIKEHUE U OTTATKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE T'a30B, KUAKOCTEH M TBEPIBIX
(KpucTaUIMYECKHX) Tel. B3auMOCBsI3b MEXKIYy CBOMCTBAMHU BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMAX WM MX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUW BO/IBI.



Hemoncmpayuu.

« HaOnronenue 6poyHOBCKOTO JBUKEHUS.

« HaGmogenue nuddyszuu.

« HaOmogenue  sBIEHUN,  OOBACHAIOIIMXCA  NPUTSHDKEHUEM WK

OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopuuvie pabomul u onvimel.

« OueHka JuamMerpa aroMa METOJOM PSAOB (C  HCIONB30BAaHUEM

dboTorpadmuii).
e OnbITHI IO HAOMIOICHUIO TEIIOBOTO PACILIUPEHUS Ta30B.
e OnbITHI 10 OOHAPYKEHUIO IEUCTBUSI CHII MOJICKYJISIPHOTO TIPUTSDKCHHUS.
Pasnen 3. /IBu:KeHHe U B3aUMO/1elicTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JBMKEHUU. Pacuér nmyTtu u
BPEMEHU JABUKCHHS.
SlBnennie wHepiMu. 3aKOH HHEpHUU. B3aumojelcTBHe Ten Kak MHpUYMHA
W3MEHEHUSI CKOPOCTH JBWXEHHsS Teln. Macca Kak Mepa HHEPTHOCTH Teda.
[InoTtHOCTE BemiecTBa. CBA3b IUIOTHOCTH C KOJIMUECTBOM MOJIEKYJ B €IMHUIIE
00bEMa BellecTBa.
Cuita Kak xapakTepuUCTHKa B3aumozencTBus Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. 3mepeHune cuibl ¢ NOMOLIBIO JUHAMOMETpA. SIBJIE€HUE TATOTEHUS U CUja
TshkecTu. Cuita TshkecTr Ha JIpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAIPABJIEHHBIX 0 OJHOW IpsMoM. PaBHOonencrByromas cwi. Cuiia TpeHus.
TpeHue CKOJIbKEHNS U TPEHUE TIOKOos. TpeHue B NpUpPOAE U TEXHUKE.
Hemoncmpauuu.
« HaGnrogenne MexaHMueCKOro IBUXKEHHS TeJa.
« M3mMmepeHne CKOPOCTH NPSIMOIUHEHHOTO IBHKEHHUS.
« HaGntonenue siBjeHUsI UHEPLIUH.
« HaGnroneHue n3MeHeHHs! CKOPOCTH NPU B3aUMOJCHCTBUU TEI.
« (CpaBHeHHE Macc 10 B3aMMOJIEHCTBUIO TEIL.
« (CroxeHue cuil, HanpaBJIEHHBIX 110 OAHOW HPSIMOiA.
Jlabopamopusie padbomul u onvimel.
« Ormpexenenre CKOPOCTH PAaBHOMEPHOTO JIBHKEHMS (IIapUKa B YKUJIKOCTH,
MOJIEH JEKTPUUECKOr0 aBTOMOOMIIS U TaK J1ajiee).

« OrmpexaeneHne CpenHEN CKOPOCTH CKOJIBKEHHsS OpycKa WM LIapHKa IO
HAKJIOHHOM IIOCKOCTH.

« Ormnpezenenue MWIOTHOCTU TBEPAOTO TENA.

« OnbITel, JEMOHCTPUPYIOIIME 3aBHUCUMOCTh pacTskeHHs (aedopMaiun)
NPy UHBI OT MPUII0KEHHOMN CHUIIBL.

e OnbIThl, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHUS OT
BECa TeJla M XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEN.

Paznea 4. /laBjieHue TBEPABIX TeJl, 5KUAKOCTEH U ra30B.



JaBnenue. CnocoObl yMEHBILIEHUS U YBEIWYEHUS J1aBieHusd. JlaBieHue rasa.

3aBUCHMMOCTh JaBlieHUs] raza oTr o0béma, Temmneparyphl. Ilepemada naBnenus
TBEPABIMU TeJlaMH, >KUJIKOCTIMU U Ta3amu. 3akoH Ilackans. [IneBMaTmueckue
MaIIfHbl. 3aBUCHUMOCTh JABICHHS KUAKOCTH OT TIyOMHBI. ['MAapocTaTHYeCKHii
napagokc. Coobmaromuecs cocybl. ['uapaBiuueckue MexXaHu3Mbl.

Atmocepa 3emnu u atMocdepHoe naBieHue. [IpuuuHbI CylecTBOBaHUS

BO3aylHONH o6onouku 3emiu. OnbiT Toppuuemnu. M3mepenuwe arMmocdepHOTO
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! a5t n3MepeHus atMoc(hepHOro 1aBJICHHUS.
JleWicTBHE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeEJIO. BrlTankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxormiaBanue.
Hemoncmpayuu.

3aBUCUMOCTbD JIABJICHUS ra3a OT TeMIepaTyphl.

[lepenaya naBiaeHUs )KUIKOCTHIO U Ta30M.

Cooluaroiuecs: CoCcy/ibl.

['mppaBmrueckui mpecc.

[IposiBnenue neicTBrsi aTMOCPEPHOTO JABICHUSI.

3aBUCUMOCTDh BBITAJKHBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTh
TE€JIa U TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CHUJIBI BECY BBITCCHEHHOW KHJIKOCTH.
YcinoBue miaBaHus TeN: IUIABAHUE WM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHONIEHHUSI TUIOTHOCTEN TeJla U )KUJKOCTH.

Jlabopamopuuvie pabomul u onvimeol.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOrpyKEHHOM B
YKMJIKOCTb YaCcTH TeJia.

OnpeneneHve  BBITAJKUBAIOUIEH  CHUJIbI, JICUCTBYIOIIEW Ha  TeJo,
MOTPY>KEHHOE B )KUJKOCT.

[IpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIIEH CUIIbI, JEUCTBYIOILIEH HA TEJIO
B KUJKOCTH, OT MacChl Tea.

OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJKUBAIOIIEH CHIIBI,
JCUCTBYIOIIEH Ha TEJNO B JKUIAKOCTH, OT OOBEMA MOTrpyKEHHOW B
YKMJKOCTDb YaCTH TeJla U OT MJIOTHOCTH KUIKOCTH.

KoncrpynpoBanue apeomerpa WIM KOHCTPYMPOBAHUE JIOJKH U
OIIPENCIIEHUE €€ TPYy30N0ABEMHOCTH.

Pazgea 5. PaGoTa u MOIIHOCTB. JHePrus.
Mexanuueckast pabota. MOIIHOCTb.
[IpocThie MexaHU3MBbI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio

paBHOBecusl pbluara. [IpumMeHeHMe mpaBWiia paBHOBECHsI pblyara K OJIOKY.
«3omotoe mpaBuio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.



Mexannueckass oHeprusa. KuHernueckas W IOTEHUMANbHAas DHEPTHS.
[IpeBpaiienre 0AHOTO BUAA MEXaHUYECKOM DHEPTUU B APYTOil. 3aKOH COXpaHEHUs
SHEPIHH B MEXAHHUKE.

Hemoncmpayuu.

« IIpumepsl MPOCTHIX MEXAHNU3MOB.

Jlabopamopuuvie pabomul u onvimol.

« Omnpenenenne pabOThl CUJIbI TPEHUS MPH PABHOMEPHOM JABUKEHHM TeJa

10 TOPU3OHTAIIBHOU MOBEPXHOCTH.
« Hccnenosanue ycioBUil paBHOBECHs pblyara.
« H3amepenue KIIJI HaKIIOHHOM TJIOCKOCTH.

« l3yuyeHue 3aKOHA COXPAHEHHSI MEXAHUYECKON YHEPTUU.
8 KUIIACC

Pa3nen 6. TensioBble siBJICHUA.

OCHOBHBIC TIOJIOKEHUSI MOJICKYJIIPHO-KUHETUUECKON TEOPUH CTPOCHUS
BelllecTBA. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAIOIINAEC
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOro, >KHUJIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannmuueckue u amopdubpie Tena. OO0bsICHEHHE CBONCTB T'a30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJEKYJSIPHO-KUHETUYECKOW TEOPHUHU.
CmauuBaHME ¥ KaWUISIpHbIC siBIEHUs. TenaoBoe pacuiupeHue U cxkaTue.

Temneparypa. CBsA3p TemIeparypbl CO CKOPOCTBbIO TEIUIOBOI'O JBHKEHUSA
yacTull. BHyTpeHHsisi 3Heprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH SHEpruu:
Terionepeaaya 151 COBEPIICHUE paboOTHI. Bu bt TeIUIonepeavu:
TEIUIONPOBOJHOCTh, KOHBEKIINS, U3ITyYCHHUE.

KonumuecTBo TemmoTel. YienbHas TEIIOEMKOCTh BEIIECTBA. TeImIooOMeH H
TEIJIOBO€ paBHOBECHE. YpaBHEHHME TersoBoro OanaHca. IlmaBneHue u
OTBEPJICBAHHE KPUCTAUIMYECKUX BELIECTB. Y AEIbHAS TEIUIOTA IUIABIICHUA.
[TapooOpazoBanue u kouaeHcarus. Mcnapenwe. Kunenume. YnaempHas TeruioTta
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTyphbl KHIIGHHS OT aTMoc(epHOro
JTaBJICHMUS.

BrnaxHocTh Bo3nyxa.

DHeprus TOIUIUBA. Y JeJbHAs TEIUIOTAa CTOPAHUS.

[Ipunnunel paboTel TemnoBbix asurareneid KIIJ temmoBoro aBurarens.
TerioBbIe ABUTATEINIM U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXPAHEHHUS U MPEBPAIIECHUS SHEPTUU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

« Habnroaenue 6poyHOBCKOTO JBUKEHUS.

« Habnwoaenue nuddyszun.

« Habnronenue siBeHN cMauyMBaHUS U KAITWLISIPHBIX SBJICHHM.

« HaOnroneHue TenaoBoro pacimpeHus Tei.



« l3MmeHeHHWe maBlieHMs Ta3a MPU U3MEHEHWU 00bEMa W HArpEeBaHWU WIIU
OXJIQXKICHUH.

« [lpaBuna uzmMepeHus: TEMIIEPATYPHI.

« Buasl Temnonepegaym.

o OxuyaxJeHue Ipyu COBEPIIICHUU padOTHI.

« Harpesanue npu coBepiiieHuu pabOThl BHEIIIHUMU CHUJIAMU.

« (CpaBHEHHE TEINIOEMKOCTEN PA3JINYHBIX BELIECTB.

« HaGnronenue xumneHus.

« HalnroaeHue nmocTosHCTBa TEMIIEpaTyphbl MPH TIJIABJICHUMU.

e« Mojaenu TEII0BBIX ABUTaTEIICH.

Jlabopamopuwvie pabomul u onvimol.

e OnpIThI 10 OOHAPYKEHUIO IEUCTBUSI CHII MOJIEKYJISIPHOTO MPUTSHKEHMUS.

« OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIIOB MMOBAPEHHOM COJIM WJIM caxapa.

e OnpITel MO HAOJIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH U

TBEPABIX TEIL.

« Ormpexenenne naBaeHUs BO3lyXa B OANIOHE ITIPUIIA.

e OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JAaBJICHUS BO3yXa OT €ro

00bEMa U HArpEeBaHUS WIW OXJIAXKICHHUS.

« IlpoBepka runoTe3bl JIMHEHHOM 3aBUCUMOCTHU JITTMHBI CTOJIOMKA KUKOCTU

B TEPMOMETPUUYECKOU TpyOKE OT TEMIIEPATYPHI.
« HaOnronenue wu3MeHeHUsT BHYTpPEHHEW OJHEpPruM Tella B pPe3yJbTare
TerIonepeayu U paboThl BHEIIHUX CHUJL.

o MHccnenoBanue siBieHHs TEIIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOW U

ropstuer BOJBIL

« OrmnpeneneHre KOJUYECTBA  TEIUIOTHI, TOJYYEHHOrO BOJOM  Mpu

TEMI000MEHE C HAarPEThIM METAITUIECKUM IUITUHIPOM.

« Omnpenenenne yaeabHON TEMIOEMKOCTH BEIIECTBA.

« MHccnenosanue npoiecca uCapeHus.

« Omnpenenenrie OTHOCUTENbHON BIAXKHOCTH BO3/yXa.

« OmnpeneneHue yIeIbHON TEIJIOTHI IUIaBJICHUS JIbA.

Pazgen 7. djekTpuuecKue 1 MATHUTHbIE SIBJICHUS.

OnekTpu3auus Tel. /[[Ba poaa dsieKTpuyYecKux 3apsaoB. BzammoneiicTBue
3apspKeHHbIX  Ten. 3akoH KylioHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJl OT BEJIUYUHBI 3aPsJI0B U PACCTOSHUS MEXIY TEJIaMM ).

Onekrpuueckoe nose. Hanpsok€HHOCTh 3nekTpudeckoro mosid. [IpuHumn
CYyNEepHO3ULINH JICKTPUUYECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu sneKTpuuecKux 3apsiioB. DJIEMEHTAPHBIA AJEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBOIHMKM W  JUPJEKTPUKU. 3aKOH  COXpPAHEHUS
3JIEKTPUYECKOTO 3apsjia.



ONEKTPUYECKUT TOK. YCIOBHS CYIIECTBOBAHUSI JIIEKTPUUYECKOTO TOKA.
HNcTtouHnKrM MOCTOSIHHOTO TOKA. JIEMCTBUS JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MArHUTHOE). DNEKTPUUECKUIN TOK B KHIIKOCTSX M Tra3ax.

Onekrpuueckas menb. Cwia Toka.  DJEKTPUYECKOE  HAIPSIKECHHE.
ConpoTuBiieHHE MPOBOJHUKA. Y JEIbHOE COMPOTHBIICHHE BemiecTBa. 3akoH OMa
o ydactka nenu. [locnenoBarenbHoe W HapauieNIbHOE  COCTUMHEHUE
MIPOBOIHUKOB.

PaGota w M™MomHOCTH »diekTpuueckoro Toka. 3akoH Jlxoyms—Jlenma.
DJIEKTPUYECKUE 1IETH U MOTPEOUTENH dIEKTpUUECKOl 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTrosiHHbIE ~ MarHuThbl.  B3auMOAEHCTBHME  TOCTOSIHHBIX ~ MarHUTOB.
MarnauTtHoe noje. MaroHuTHoe noJjie 3eMJIM U €r0 3HAaY€HUE JJI KU3HU Ha 3eMII€.
Oneir  Opcrena. MarHuTHoe 1ojie  3JEKTpPUYECKOro Toka. IIpumenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[eHiCTBME MArHUTHOTO TOJIS1 HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENh TOCTOSHHOTO TOKa. lcmonb3oBaHWE »IEKTpOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHue 3MeKTpoMarHuTHOM MHAyKIWU. [IpaBuno Jlenna.

DIIEKTPOTeHEPATOP. CriocoOb1 ITOJIyYEHHUS ANEKTPUYECKOU DHEPIUH.
DNeKTpOCTaHIIMU Ha BO30OHOBISIEMBIX HICTOUHUKAX SHEPT M.
Hemoncmpayuu.

e DJexTpu3aius Teil.

« JIBa poaa 3MEKTPUYECKUX 3apPsI0B U B3aUMOJICVCTBUE 3aPSIKEHHBIX TEIl.
e  YCTpOMCTBO U ACHUCTBUE AIEKTPOCKOMA.

e DJEKTpOCTaTUYECKasi MH]TyKIIUSI.

e 3aKOH COXPaHEHMS JICKTPUUYECKUX 3apPsIA0B.

o IIpOoBOIHUKY U TUAIIEKTPUKHU.

« MoaenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJIS.

« HMcTOYHMKH TOCTOSTHHOTO TOKA.

o JlelicTBUSA 3IEKTPUUECKOTO TOKA.

e  DJEKTPUUYECKUI TOK B JKUJIKOCTH.

« ['a30BbIU pazps.

« H3MepeHue cuiibl TOKa aMIEPMETPOM.

« H3MepeHue 371eKTPUUECKOTO HAMPSIHKEHUS BOJIBTMETPOM.

« Peocrar u marazuH CONpPOTUBIICHUN.

« B3anmoneiicTBrE MOCTOSHHBIX MarHUTOB.

« MopenupoBanre HEBO3MOKHOCTH Pa3/I€JICHUS MMOJKOCOB MarHuTa.
« MoaenupoBaHue MAarHUTHBIX MOJIEN MOCTOSHHBIX MArHUTOB.
« OmnbIT OpcTena.

« MarnurtHoe nosie Toka. JIEKTPOMarHur.

« JlelicTBHE MAarHUTHOIO MOJISI HA IIPOBOJHHUK C TOKOM.

e  DJIEKTPOABUTATENIb TOCTOSIHHOTO TOKA.



HccenenoBanue sBIEHUS JIEKTPOMAarHUTHOW UHIYKLHUU.

OmneiTel @apanes.

3aBUCUMOCTb HANpaBJICHUsS HMHAYKIMOHHOIO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHU.

DIIEeKTpOTreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuuvie pabomul u onvimel.

OnbITel MO HAOMIONCHUIO DIICKTPU3AIMK Tel WHAYKIUEH U 1pu
COITPUKOCHOBEHUHU.

HNccnemoBanne MAEUCTBUS DJIEKTPUUECKOTO TIOJII HA IPOBOJHUKH M
JTADJIEKTPUKH.

COopka u mpoBepka pabOoThI SIEKTPUIECKON LEMU TOCTOSHHOTO TOKA.
N3mepeHne u peryJIMpoBaHUE CUIIbI TOKA.

N3Mmepenue u peryampoBaHUE HAMPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYLIETO YEPE3 PE3UCTOP, OT
COITPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro [JIMHBI, IUIOMAAX MOIEPEUYHOrO
CEUYEHHS U MaTepuaa.

IIpoBepka mnpaBua CIOXKEHUS HAIPSXKEHUNW IIPpU  IIOCIEI0BATEIIbHOM
COEIMHECHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia sl CWJIbl TOKa MPU MapalIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI AJEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYILETO YEpE3 JIAMIIOYKY, OT
HaNPsDKEHUS HA HEW.

Onpenenenue KIIJ[ narpesarens.

HccnenoBanre MarHUTHOTO B3aMMOJICUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHMTHOTO TMOJsA TOCTOSHHBIX MAarHuTOB IIpU X
00BEIMHEHUH U Pa3/IEICHUN.

HccnenoBanne neCTBUA SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY .
OnbITel, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJIECHCTBUS
KaTyloIKM C TOKOM M MAarHuTa OT CHJIbl TOKa W HalpaBJICHUS TOKAa B
KaTylIKe.

N3yyeHnne neicTBUsi MArHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.
KoHcTpynpoBanue u nzydeHue paboThl AIEKTPOIBUTATENS.

N3smepenue KIIJI amexkTpoaBUrareibHOrM yCTaHOBKH.

OneIThl 1O MCCIEIOBAHUIO SIBJICHUSI DJICKTPOMATHUTHOW WHIYKIWU:
WCCIIEIOBAHUE W3MEHEHHWM 3HAYCHUS W HANpPaBICHUS WHIYKIMOHHOTO
TOKa.



9 KVIACC

Pasznen 8. Mexannyeckue siBJICHHS.

Mexannueckoe JnBHkKeHHE. MarepuanbHas Touka. (Cucrema OTCUéra.
OTHOCHUTENIBHOCTh MEXAHWYECKOTO JBHKEHHUSA. PaBHOMEpHOE MNpSIMOJUHEHHOE
nBrkeHue. HepaBHoMepHOE npsiMosiMHeElHOE ABHKeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpOCTb TeJjla IIPYU HEPABHOMEPHOM JIBUKCHUMU.

Yckopenne. PaBHOyckopeHHoe mpsMonuHendHoe nBukeHue. (CBoOOgHOE
nagenue. OnsiTsl ['anuies.

PaBHOMepHOE ABMKeHHME 1O OKpyx)HOcTU. Ilepuoa u yactora obOparieHus.
JlvuHerHas v yriioBas CKOpPOCTHU. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

IlepBbiii 3ak0H HprotoHa. Bropoii 3akoH Herotona. Tperuit 3akoH HeroToHa.
[IpuHIMI Cynepno3uny CHJL

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHS: crujla TPEHUS CKOJIBKEHUS, CUIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTHM M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHHE CBOOOTHOTO
naneHus. JIpmwxenue maHer BOokpyr Connpa. IlepBas kocMuyeckasi CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue marepuanbHOM TOUkH. AOCONIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpamieHusi. MomMeHT cuibl. LIeHTp TskecTHu.

Nmnynbc tena. M3menenne nmMnyinbca. UMnynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTHBHOE ABUKEHHE.

Mexanuyeckass paboTa W MOIIHOCTh. PaboTa cui TSAXKECTH, yNPYroOCTH,
Tpenust. CBsi3b dHEpruu U pabotel. [loTeHnmanbHas 3Heprust Tena, MOAHITOr0 HaJl
MOBEPXHOCTHIO 3eMJn. [loTeHIMabHas SHEPrus cxaTou npykuHbl. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS MEXaHUYECKOM
SHEPIUu.

Hemoncmpayuu.

« HaOnioneHne MexaHMUeCKOTo JABMKEHUS Tella OTHOCUTENBHO Pa3HbIX TEl

OTCYETA.

« CpaBHeHHME TyTEl W TPAEKTOPUN [BHXKEHHSI OJHOIO M TOTO XK€ Teia
OTHOCHUTEIIBHO Pa3HbIX TEJl OTCYETA.

« H3MmepeHne CKOPOCTH M YCKOPEHUS MPSIMOIMHEUHOTO IBUKEHUS.

« HccnenoBanue npu3HakOB paBHOYCKOPEHHOTO JABUKEHUS.

« HaOnronenue nBUKeHUs Tea M0 OKPYKHOCTH.

« HaOmroneHne MexaHM4eCKUX SBJICHHUM, TPOUCXOASIIMX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPaBHOMEPHOM M YCKOPEHHOM  JBUKEHUHU
OTHOCHUTENBHO KaOMHETa (PU3UKHU.

e 3aBUCHUMOCTb YCKOPEHHUS Tejia OT MAacChl Tela U JACHUCTBYIOIIEH Ha HEro
CHUJIBI.

« HabGnronenue paBeHCcTBa CUII IPU B3aUMOJICUCTBUM TEJ.



« N3MeHeHue Beca Tena Npu yCKOPEHHOM JIBUKCHUU.

« Ilepenaua ummyJsbca npu B3aUMOJICUCTBUU TEI.

« IIpeoOpazoBanus PYHEPIUHU IIPU B3aMMOJICHCTBUU TEI.

« CoxpaHeHHE UMITYJIbCA TIPU HEYIIPYTOM B3aUMOICUCTBUMU.

« CoxpaHeHHE UMITYJIbCA TIPU A0COJIFOTHO YIIPYTOM B3aWMMOCHCTBHUH.

« HaOnroaeHue peakTUBHOTO JBUXKCHUSI.

« CoxpaHeHHe MEXaHUYECKOW SHEPTUHU MTPU CBOOOJHOM MaICHUU.

« CoxpaHeHHE MEXaHWYECKON SHEPTUU MPH ABMKCHUHU Tela Mo ACHCTBUEM
Py KUHBI.

Jlabopamopnusie pabomel u onvimel.

« KoHcTpyHnpoBaHue TpakTa il pa3rOHa U JaIbHEHIIEro paBHOMEPHOTO
JBMO>KEHUSI IIIapUKa WIIU TEIEKKHU.

o Ormpenenenne CpenHe CKOPOCTU CKOJNBKECHHS OpyCcKa WIN JBUKCHUS
[IapUKa MO HAKJIOHHOM TNTIOCKOCTH.

« OrmnpeneneHre yCKOpPEHUs Tella MPU PABHOYCKOPEHHOM JBMKEHHH IIO
HaKJIOHHOM IJIOCKOCTH.

o HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBU>KEHUH 0€3 HauyadbHON CKOPOCTH.

o IlpoBepka THMIOTE3bl: €CIM MPU PABHOYCKOPEHHOM JBW)KCHHH 0€3
HayaJbHOW CKOPOCTU IMYyTU OTHOCATCS KaK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJTMHAKOBBI.

o MHccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUSI CKOJBXKEHHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHUSI.

« Omnpenenenne K0dHPUITMEHTA TPEHUS CKOJIBKCHUS.

« Omnpenenenne )KXECTKOCTU MPYKUHBL

o Omnpenenenre pabOThl CHIIBI TPSHHUS IIPU PAaBHOMEPHOM JBHKEHUHU Teja
110 TOPU3OHTAIILHOM ITOBEPXHOCTH.

« Omnpenenenrie pabOThl CWIBI YIOPYTOCTH TIPU  TOABEME TIpy3a C
MCIIOJIb30BaHUEM HETOIBHKHOTO U MTOABMIYKHOTO OJIOKOB.

« H3yueHue 3aKkOHA COXpaHEHHUS IHEPTHUHU.

Pa3nen 9. Mexannveckue KoJ1e0aHUsI M BOJIHBI.

KonebarensHoe nBuxkenne. OCHOBHBIE XapaKTEPHUCTUKU KOJICOaHUM: MEpHOI,
4acToTa, aMIUIMTyAa. MateMaTu4ecKuil ¥ NPy KUHHBIN MasTHUKU. [IpeBparieHue
SHEPIruu MpH KojaeOaTeTbHOM JABUKECHHUMU.

3aryxaromue — koneOaHus.  BwIHy)neHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BOJHBI. (CBOMCTBA MEXaHWYECKMX BOJH. [IpononbHble U
MOMEpeUHble BOJHBIL. JITMHA BOJMHBI U CKOPOCTh €€ pacrnpOCTpaHCHUS.
MexaHn4uecKrue BOJIHBI B TBEPAOM Tell€, CEHCMUYECKUE BOJIHBI.

3Byk. I'pomMKoCTh 3ByKa M BbicoTa ToHa. OTpaxeHue 3Byka. MHDpa3Byk u
yJIBTPa3BYK.

Hemoncmpayuu.



« HaGOmonenue konebGaHW TeN TOM MEUCTBHEM CHIIBI TSDKECTH M CHIIBI
YIPYTOCTH.

« HaGnronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

« HaOnroneHue BbIHYKIEHHBIX KOJIEOAHUI U PE30HaHCA.

« PacnpocTtpanenue npoa0iabHBIX U TOMEPEYHBIX BOJIH (HA MOJIETIN).

« HaOnroaeHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

e AKYyCTHYECKHI PE30HAHC.

Jlabopamopuosie pabomel u onvinel.

« OrmnpeneneHre YacToThl W Tepuojia KojJeOaHUM MaTeMaTU4eCcKOoro

MasiITHUKA.

« Omnpexenenne 4acCTOThl U NIepUoAa KoJIeOaHUN PY>KUHHOTO MasiTHUKA.

« HccnenoBanue 3aBUCUMOCTH MepHOJa KOJIeOaHUN TOABEIIEHHOTO K HUTH

rpy3a OT JIJIMHBI HUTH.
« HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOaHUI MPY>XKMHHOTO MasiTHUKA
OT MaccChl rpy3a.

« IlpoBepka He3aBUCUMOCTU TE€pHOJIa KoJeOaHUl Tpy3a, MOJBEIIECHHOTO K
HUTH, OT MACCHI Ipy3a.

e OnbITh, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpUOJa  KojeOaHuM
MPYKUHHOTO MAasITHUKA OT MacChl Ipy3a U AKECTKOCTHU MPYKUHBI.

« U3MmepeHue yckopeHus: CBOOOHOTO TMaJICHHUSL.

Pazgen 10. DaekTpoMarHuTHoE 1mMoJie U 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJIHBL.  (CBOMCTBa
3JeKTpOMarHUTHBIX BOJH. Illkanma snexkrpoMarHuTHBIX BOdH. Hcmonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DJIeKTpOMarHuTHasi npupoja ceera. CkopocTh cBeTa. BoiaHOBBIE CBOWCTBA
CBeTa.

Hemoncmpayuu.

« (CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

« BoaHOBBIE CBOWCTBA CBETA.

Jlabopamopmuusie pabomul u onvimeol.

o N3ydeHue CBONCTB ANEKTPOMATHUTHBIX BOJIH C MOMOIIbIO MOOWIIBHOTO

tenedoHa.

Pazgen 11. CBeToBbIe ABJICHHSL.

Jlyueas MOJICTIb CBeTa. HUctounukn CBeTa. [IpsimonuuerHOE
pacnpoctpanenue cBera. 3atmenust Connna u Jlynsl. Otpaxkenue cBera. [1mockoe
3epKaJI0. 3aKOH OTPaKEHHS CBETA.

[Ipenominenue cBera. 3akoH mperomieHus cBera. [lomHoe BHYTpeHHee
OoTpakeHUe cBeTa. lMcrnoiap30BaHWE TIOJHOTO BHYTPEHHErO OTPaKEHUs B
ONTUYECKUX CBETOBOJAX.



Jlmaza. Xom mnywedr B nwmu3e. OnrTuyeckas cucreMa (oToammapara,
MHKpOCKOINa W Teneckomna. [a3 kak omntuueckass cuctema. Bin3opykocTh u
JTATbHO30PKOCTb.
Paznoxxenue Oenoro cBera B crnekrp. Omnbitel HbioToHa. CroxeHue
CHEKTPAIbHBIX LIBETOB. J(Micniepcusi cBera.
Hemoncmpayuu.
« IIpsamonnHEHOE pacnpoOCTpaHEHHUE CBETA.
o OTpaxeHue cBeTa.
« [lonydenue nzo0OpaxeHuil B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
« IIpenomnenue cBera.
« Onruyeckuii CBETOBOJ.
« XoJ yuei B coOuparonieit JTnH3e.
o XOJ JIy4el B pacCEeMBAIOLIEN JIMH3E.
« [lonyuyenue n300pa>keHuit ¢ TOMOIIBIO JTUH3.
« Ilpunnun geiictBus oToarnmapara, MUKPOCKOIIA U TEJIECKOTA.
« Mopgensb rinasa.
« Paznoxenue 6emoro cBera B CIEKTP.
« Ilonmydenue Genoro cBeTa Mpu CIOKEHUHU CBETA PA3HBIX 1IBETOB.
Jlabopamopuuvie pabomul u onvimel.
« MHccnenoBanue 3aBUCMMOCTH yIyia OTPaXEHHUs CBETOBOIrO Jiydya OT yrjia
MaJICHUs.

« N3ydeHue xapakTepUCTUK U300paKeHUs MPeMETa B INIOCKOM 3epKaje.

« MHccnenoBanue 3aBUCMMOCTH yTJIa NMPEJIOMIICHUSI CBETOBOIO Jyda OT yriia
MaJICHUs HA TPAHUIIE «BO3AYX—CTEKIIOM.

« [lonydenue nzo0OpaxeHuii ¢ MOMOIILIO COOUPAFOIICH JIMH3HI.

« Ormpenenenne POKYCHOTO PAaCCTOSIHUSI M ONTUYECKON CHIIBI coOMparomien
JIVH3BI.

e OnbITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

e OnbITEl MO BOCHPUATHIO IIBETA MPEIAMETOB MPU UX HAOIIOJECHUU 4Yepe3
[[BETOBbIC (PMIIHTPBHI.

Pa3ngen 12. KBanToBbI€C SIBJICHUS.

Onwitel Pe3epdopna u manerapHas mojenb atoma. Moaens atoma bopa.
Hcnyckanue u noriouieHue ceera aroMoM. KBaHuTel. JInHeuaThie CIEKTPBHI.

PanunoaktuBHOCTh. Anbda, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hyxinonnas Mogens aromHoro szapa. WM3otomsl. PannoakTuBHBIE
npeBpaieHus. [lepron nmonypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXpPAHEHHs 3apsiIOBOTO M MacCOBOIO YHCEI.
DOHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl M 3HEPruM. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku 3Heprun CosiHIla U 3BE31.

Snepnas sHepreruka. JleMCTBUS PAgUOAKTUBHBIX M3JIyYEHUW HA IKUBBIE
OpPTaHU3MBI.



Hemoncmpayuu.

o ChekTpbl U3TyYEHHUS U TOTJIOIICHUS.

o CrnexTpsl pa3IU4HBIX Ta30B.

« CnekTtp BoAopo/a.

« HaGnronenue Tpekos B kamepe Buibcona.

« Pabota cuérurnka MOHU3UPYIOIIUX HU3ITYUEHUM.

« Perucrpanus nznydeHus npupogHbIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopuosie pabomel u onvimel.

« HaOnroaeHue CrijiONIHBIX U TUHEWYATHIX CIEKTPOB U3JTyUYCHHS.

« MHccnenoBanue TpEeKOB: MU3MEPEHHE IHEPTHM YacCTUIBI MO TOPMO3HOMY

iyt (1o ¢otorpadusim).

« M3mepeHue paguoakTUBHOTO (hoHa.

IHoBTOpPUTEIBHO0-0000 1AM MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOIIMIA MOYJIb MPEAHA3HAYEH JJI CUCTEMAaTU3AINH
U 0000mmeHUsT TPEAMETHOTO  COJEpPKaHWsT W OMmbITa  JCATEIBHOCTH,
IpPUOOPETEHHOTO MPU U3YUYEHUH BCEro Kypca GU3MKH, a TaKKe NI TTOJITOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMEHy 10 (u3uke s 00yyaromuxcs,
BbIOpPABILIMX ATOT y4E€OHBII MPEIMET.

[Ipy n3ydeHUn JaHHOTO MOIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIIbI
NEATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeUNBACTCA JOCTHKEHHUE MPEIMETHBIX U
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJabTaToB  oOyueHus, GopMupyercs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOEHHUE HAyYHBIX METOJIOB HCCIIEIOBAHUS
SIBJICHUWA TPUPOJBI U TEXHUKHU, OBJAJCHUE YMEHHUSIMHU OOBACHATH (PU3MUECKHUE
SBJICHHS, TIPUMEHSA TIOJyYCHHBIC 3HAHUS, pemaTh 3a7adyd, B TOM YHCIE
KAue€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMNIMATBHO NIEITEIBHOCTHBIN XapakTep JHAaHHOTO paszjesa pealn3yercs
32 C4€T TOro, 4YTO OOYy4YarolIMecs BBIIOMHSAIOT 33JaHusl, B KOTOPBIX WM
npeaiaraeTcs:

HAa OCHOBE TIOJIyYEHHBIX 3HAHWUW pacro3HaBaTh W HAYYHO OOBICHSITH
dbusnueckue sIBICHUS B OKPY>KaIOIel MPUPO/IE U MOBCEIHEBHOM KU3HH;

MCIIOJIB30BaTh HAYYHBIC METOBI UCCIICIOBAHUS (DU3MUECKUX SBICHUH, B TOM
YuCIie ISl POBEPKH TMIIOTE3 U MOTYUYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAyuyHbIE OCHOBBI HanbOoJiee BaKHBIX JIOCTHXKCHHH COBPEMEHHBIX
TEXHOJIOTHUA, HAapUMEP, MPAKTUUECKOTO UCIOJIb30BaHUS PA3TUYHBIX UICTOUHUKOB
SHEPrUU Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHHS BCEX M3BECTHBIX BUOB
SHEPIUHu.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA IIPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA



Nzydenne Qpu3mky Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsS HAIPaBIECHO

Ha JIOCTI)KEHHUE JTUYHOCTHBIX, METANIPEMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yJIbTaToB.

B pesynbrare uzydenus Gpu3MKU Ha yPOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHUs

y oOyuarorierocst 6yayT copMupoBaHbl CISAYIOIINE TUIYHOCTHBIC PE3yJIbTaThl B
YacTH:

1) naTpMoTH4YeCKOro BOCIIMTAHUSA:

- MPOSIBJICHUE MHTEpECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
(bu3nuecKoil HayKH;

- IICHHOCTHOE OTHOIIECHUE K JOCTHKEHUSM POCCUNCKUX YUEHBIX -(DU3HKOB;

2) rpakaaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCY>KJIEHUM OOIl€CTBEHHO3HAYUMBIXH
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYCCKAM MPUMEHEHUEM JTOCTHKEHUI
bu3uKHY;

- OCO3HAaHHUE BAXHOCTU MOPAITBHO-ITUYECKUX MPUHIMIOB B JEATEIbHOCTH
YU4E€HOTO;

3) 3cTEeTHYeCKOTr0 BOCIIUTAHMS

- BOCIIPUSTHE ACTETUYECKUX KauecTB (PU3NUECKON HAyKH: €€ rapMOHHUYHOIO
MOCTPOEHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

- OCO3HaHUE IEHHOCTH (U3UYECKON HAyKW KaK MOIIHOTO HWHCTPYMEHTa
NIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTUM, BAKHEMIIEH COCTABIISIOLIECH
KYJBTYDBI,

- pa3BUTHE HAy4YHOW JIFOOO3HATENBHOCTH, WHTEpeca K HCCIEIOBATEIbCKOMN
NEeSITENbHOCTH;

5) <¢opmupoBaHusi  KyJAbTYPbl  3I0POBbSI W  3MOLHOHAJIbHOIO
0J1aromnoJryyus:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpaza XKU3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BAXKHOCTH TNpaBUi O€30MacHOro TIMOBEACHHUS Ha
TpaHCIIOpPTE, HAa JOPOrax, C AJIEKTPUYECKHUM W TEIJIOBBIM 000pYyJOBaHUEM B
JIOMAIITHUX YCIIOBHSIX;

- chOpMHUPOBAHHOCTh HaBbIKa pediieKkcuu, MpPU3HAHUE CBOEro IpaBa Ha
OIMOKY U TaKOTO ke MpaBa y JPYroro 4eioBeKa;

6) TPy10BOIr0 BOCIIMTAHMS:

- aKTUBHOE Yy4YacTH€ B PEUICHWU NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeNbHOW  OpraHW3allMk, TOpoJia, Kpas) TEXHOJIOTUYECKOU U
COIMAJIbHOW HAINpPaBICHHOCTH, TPEOYIOMIMX B TOM 4YHCIEe U (PUIUIECKUX
3HAHUU;

- HIHTEPEC K MPAKTUYECKOMY M3YUYEHUIO MTPodeccrid, CBI3aHHBIX ¢ (PU3UKOI;

7) 3K0JIOTMYECKOT0 BOCIIMTAHMSA:



e - OpUEHTalusl Ha MpUMEHEHHE (U3MUECKUX 3HAHUM JUIS pelIeHus 3aaad B
o0JlacTi  OKpy>Karouleil cpenbl, IUIAHUPOBAHMS MOCTYNKOB M OLEHKH HUX
BO3MOYKHBIX ITOCJIEICTBUN JUISl OKPYKAIOLIEN CPEIbI;

e - OCO3HaHUE rJI00aJTbHOTO XapakTepa 3KOJOTMYECKHX MNpoOJeM M MyTed uX

peLIeHNUs;

e 8) ajanTanMuM K M3MEHAKIIUMCH YCJIOBHSAM COUHAJILHOW U NPHPOAHOM
cpeabl:

e - NOTPEOHOCTH BO B3aUMOACHCTBUM MPU BBIIOJIHEHUH HCCIEIOBAaHUN U

IIPOCKTOB (DM3UYCCKON HAIPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHAM
IPYTUX;

e - TIOBBIIIEHHE VYPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEeSITETbHOCTB;

e - OTPeOHOCTH B (POPMUPOBAHUYU HOBBIX 3HAHUH, B TOM YHUCiIe (OPMYITHUPOBATH
UJeH, MOHATHS, TUTIOTE3bI O (PU3HUUECKUX 00BEKTaX U SBIICHUSIX;

e - OCO3HaHUE Ne(PHUIMTOB COOCTBEHHBIX 3HAHWNU U KOMIIETCHTHOCTEH B 00IacTH
bu3uKHY;

e - ITUIAHUPOBAHUE CBOErO PAa3BUTHS B MPUOOPETEHUH HOBBIX (PUINYECKUX
3HAHUM;

e - CTPEMIJICHHE aHAJIM3UPOBATH U BBISIBIISTH B3aUMOCBS3H MPUPOJIbI, 00IIIECTBA U
SKOHOMUKH, B TOM YHCII€ C UCTIOJIb30BaHUEM (DU3UUCCKUX 3HAHUM;

e - OIIGHKA CBOMX JCUCTBUI C y4€TOM BIUSHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOATBHBIX TIOCIEACTBUH.

METAIIPEAMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOCHHS TpOrpaMMmbl MO (U3HKE HA ypPOBHE OCHOBHOTO
ob1iero oOpazoBanus y oOy4daromierocsi oOyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONME TT03HABATEIbLHBIC YHUBEPCATbHBIC YICOHBIC JCHCTBUS,
KOMMYHHKATUBHBIC  YHUBEpPCAJIbHBIC  y4eOHBIE  JIEHCTBUSA,  PETYJISITUBHBIC
yHHUBEpCaIbHBIC yUeOHBIC ICHCTBUSI.

Ilo3naBaTeIbHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUS

ba3oBble JJornyeckue aeiMcTBUA:
e BBUBIATH U XapaKTEPU30BaTh CYIICCTBEHHbIC IMPU3HAKK OOBEKTOB
(sBNIEHUI);
e yCTaHAaBIIMBATh CYIIECTBCHHBIM MPU3HAK KIacCU(UKAIIUKM, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,
e BBIABIIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHUS B pacCMaTpHUBaeMbIX (haKTax,
JAHHBIX ¥ HAOJIFOJIEHUSX, OTHOCSIIUXCS K PU3MUECKUM SIBIICHUSIM;



BBISIBIISATh TIPUYMHHO-CIICACTBCHHBIC CBS3M TMPU H3YYCHUH (PUZUICCKUX
SIBIICHMA W TPOIIECCOB, JIeTaTh BBIBOJBI C MCIOJB30BAHUEM JICTYKTHBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHHH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX
(hU3UYECKUX BEITUYMH;

CaMOCTOSITEJIbHO BBIOMpaTh Croco0 pelieHus y4dyeOHoW (u3udeckomn
3aa4u (CpaBHEHHWE HECKOJIBKMX BApHWAHTOB PEIICHHS, BHIOOp Hamboee
MOAXOSAIICTO C YIETOM CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHUER).

Bba3oBble ucciienoBarejbcKkue 1eHCTBUA:

HCITOJIB30BaTh BOMPOCHI KaK HCCIEA0BATEIIBCKUI HHCTPYMEHT TTO3HAHUS;
MPOBOJIUTH TI0 CAMOCTOSITEITLHO COCTABIICHHOMY IJIaHY OIIBIT, HECIOKHBIN
GuU3NYECKU DKCIEPUMEHT, HEOONbIIOe HCCIeIOBaHHE (HU3MUECKOTO
SIBIICHUS;

OIICHMBAaTh Ha TMPUMEHUMOCTh H JOCTOBEPHOCTh HWH(OpMAIHIO,
MOJIy9CHHYIO B XOJI€ MCCIICIOBAaHUS MM SKCIICPUMEHTA,;

CaMOCTOSITEIIBHO (hOPMYTUPOBATH 0O0OIICHHS W BBIBOJBI IO PE3yIbTaTaM
MPOBEIEHHOTO HAOJFOICHUS, OTIBITA, NCCIICIOBAHMS,

MPOTHO3WPOBATh BO3MOXKHOE JNalbHEWIIee pa3BUTHE  (PHU3UIECKHUX
MIPOIIECCOB, a TAK)KE BBIJIBUTATH MPEATIONOKEHHS 00 UX pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

IIPUMEHATH Pa3JIMYHbIE METOJbI, MHCTPYMEHTBI U 3aIIPOCHl IIPU MOUCKE U
orOope MHGOPMALMK WIH JAHHBIX C Y4E€TOM MpPEMAJIOKEHHOW Yy4eOHOU
dbu3nyeckoit 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHGPOPMAIIIIO
Pa3IMYHBIX BUJOB U (OPM MIPEACTABIICHHUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAalbHYI0 (opMy mpeacTaBiIeHUsS
uHOpMallMl W WUIIOCTPUPOBATh peUIacMble 337aud  HECIOKHBIMU
CXE€MaMH, IMarpaMMaMHy, HTHOU rpauKoi U X KOMOMHALIUSMU.

KoMMyHHKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1elCTBUSA:

B X0J¢ OOCYXICHHsS y4eOHOro marepuaiia, pe3yjbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOIl TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC Ha pEIICHUE 3aJaud M TIOJUIep KaHHe
0J1aro>kenaTeIbHOCTU OOIIECHNUS,

COTIOCTABIIATh CBOM CYXXIEHUS C CYXICHUSIMU JPYTUX YYaCTHUKOB
Juanora, oOHapy>KUBATh PA3IMUUE U CXOJCTBO MO3UITUH;

BBIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
MyOJIUYHO TPEJICTABIISATh PE3YyIbTaThl BHIMOIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

MOHUMATh W HWCIONB30BaTh  MPEUMYIIeCTBA  KOMaHTHOM |
WHIUBUyATIbHOW pa0OThl TPH PEIICHUH KOHKPETHOW (Qu3udecKoi
npo0JIeMblI;



NPUHUMATh LIEJId COBMECTHOU JESATEIIbHOCTU, OPTaHU30BBIBATH JAEHCTBUS
no e€ JOCTHKEHHUIO: paclpeleisTh poiau, O0O0CyXIaTh NPOLECCH U
pe3yJIbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUS] HECKOJIBKUX JIFOJIEH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAY€CTBEHHOIO PE3yJibTara Mo
CBOEMY HANpaBICHUIO M KOOPAMHHUPYS CBOM JEWUCTBHUS C JPYTUMHU
YJIeHaMHW KOMAaHIbl;

OLICHMBATh KAa4YECTBO CBOEr0 BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIBHO C(hOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBUS.

PeryasituBHbIe YHMBepcaJbHbIe Y4eOHbIe NeliCTBUSA

Camoopranuzanms:

BBISIBJISITH IIPOOJIEMBI B )KM3HEHHBIX M Y4EOHBIX CUTYyalUsX, TPEOYIOLUIUX
JUIsl pelieHns (pU3nUecKuX 3HaHU;

OpPUEHTHPOBATbCS B  PA3IUYHBIX [OAXOJAX IPUHATHS  PEUICHUHN
(MHIMBUYyalbHOE, NPUHATUE PEIICHUS B IpyINIe, NPUHATUE PEHICHUN
rpymnIon);

CaMOCTOSITEJIBHO COCTaBJIATh AJITOPUTM PEIICHUs (PU3NUECKON 3a/1auul WK
IUIaHA UCCIIEJOBAHUS C YYETOM HMMEIOIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOYHOCTEH, apTyMEHTUPOBATh MPEAIaracMble BAPUAHTHI PELICHUN;
JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a pElICHUE.

CaMOKOHTPOJIb, S)MOUMOHAJIbHBIH NHTEJJIEKT:

J1aBaTh aJICKBATHYIO OLIEHKY CUTYyallMy U IIpeIararh IUIaH €€ U3MEHECHUS;
OOBSCHATh NPUYUHBI  JOCTWKEHUS  (HEJOCTHXKEHUS) Ppe3yJIbTaToOB
JeSTEIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YMCIE B XOJ BBIIOJHEHHUS
(U3NYECKOTO  HUCCIEIOBaHMSI WIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHUBILIUXCS CUTYyallMil, YCTAaHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJIN U yCIOBUSM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejaoBeKa B XOJ€ CIOopa WIH JUCKYCCUH
Ha HAy4HYIO TEMY, [IOHUMATh MOTHBbI, HAMEPEHMS U JIOTUKY PYroro;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MPHU pelIeHUH (PU3NUYECKUX 3a7a4 HIIH
B YTBEPIKICHMIX HA HAYYHbIC TEMBI U TAKOE K€ IIPABO APYIroro.

HPEIMETHBIE PE3YJIbTATbI

K xonIy 00ydeHus B 7 KJjacce IpeIMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

HCIIOJIB30BAaTh IIOHATHUA: (bI/ISI/IIIeCKI/IC )51 XUMHUYCCKUEC SABJICHU S,
Ha6J'HOI[eHI/Ie, OKCIICPUMCHT, MOACJIb, T'HMIIOTC3a, CIMHHUIIBI CI)I/ISI/I‘—ICCKI/IX



BEJIMYWH, aTOM, MOJICKYyJIa, arperaTHbIe COCTOSHUS BemecTBa (TBEpAOE,
JKUJIKOE, Ta3000pa3HOE), MEXaHMYECKOE JBHXKEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, TMPSMOJIIMHEMHOE), TPACKTOPHUS, PABHOJICUCTBYIOIIAS
cuna, gedopmanus  (ympyras, — IUIaCTHYECKas), HEBECOMOCTD,
COOOIIAIONTUECS COCY/IBI;

paznuuarh siBneHust (auddysus, TEIUIOBOE JBUKEHHE YacTHI] BEIIECTBa,
paBHOMEpPHOE  JBMKEHHE, HEPAaBHOMEPHOE  JBWDKEHUE, HWHEPIIUS,
B3aMIMOJICUCTBHE TEJ, PAaBHOBECHE TBEPIBIX TEN C 3aKPEIIEHHON OCHIO
BpallicHUs, Tiepenada JaBicHUS TBEPABIMH TeElaMH, J>KHAKOCTIMH H
razamu, arMochepHOe JaBlieHHWe, IUIaBaHWUE Tell, MPEBpAIICHUS
MEXaHUYECKON AHEPTrHU) MO ONMUCAHUIO MX XapPaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOUIUX JTAHHOE (PU3UUYECKOE SBIICHUE;
pacmo3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3MUECKUX SBICHUH B
OKpY’KalollleM MHpEe, B TOM uuciie (U3NYECKUEe SBJICHUS B MPUPOJIE:
MpUMEpPHI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B KUBOW M HEKHUBOU
npupojie, ACHCTBUE CHJIBI TPEHUS B TPHUPOJE U TEXHUKE, BIUSIHHE
aTMOC(EpHOTro JaBJICHHs Ha KUBOW OpraHU3M, IJIABaHUE PbIO, phluaru B
TeJIe YEIOBEKa, MPHU ATOM IMEPEBOIUTH MPAKTHUIECKYIO 337ady B YUEOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (PU3UUECKUX SIBICHU;
OTHCHIBATh M3yUYCHHBIC CBOWCTBA TElT M (PU3UUYECKHEC SBICHUS, HCIIOIB3YS
dbu3ndyeckre BEIUYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH, CHIA TSHKECTH, BEC
Tena, CWiIa TPEHUs, JaBieHue (TBEPAOTO Tenma, JKUAKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHU4YeCKas padoTa, MOIIHOCTh, TUIEYO CHIIBI,
MOMEHT CHJIBI, KOX()(PHUIIMEHT TOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KHHETHYECKass W TOTCHIIMAIbHAS SHEPTHs), MPU ONMHCAHUH TPABUIHHO
TpakTOBaThb  (U3MYECKUH  CMBICA  HCIOJIB3YEMBIX  BEJIMYMH, MX
o0o3HaueHUsd W €AUHUIIBI (U3MUECKUX BEJIWYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIONINE JAaHHYIO (PU3WUYECKYIO BEIMYHMHY C APYTHUMH BEIMYMHAMM,
CTPOUTD IpaPUKU U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYMH;
XapaKTEepPU30BaTh CBOWCTBA Tel, (U3MYECKUE SIBICHUS M TIPOIECCHI,
UCIOJIBb3YS MpaBUiia CIOKEHUs cuil (BIOJb OJHOM mpsiMoif), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, paBWiIO paBHOBECHUs pbiuara (0J0Ka),
«30JI0TOC TPABUJIO» MEXAHWKH, 3aKOH COXPaHCHHUS MEXaHHYEeCKOU
SHEPTUM, TPU HTOM JaBaTh CIOBECHYIO (OPMYITHUPOBKY 3aKOHA H
3alMCHIBATh €0 MaTEMaTHYECKOE BBIPAXKCHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, TTPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIC
M B KOHTEKCTE CHUTyallud MPaKTHKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISATH NPUIUHHO-CIIEACTBEHHBIC CBSI3U, CTPOUTHh OOBSICHCHHE M3 |2
JOTMYECKHUX IIaroB ¢ OMopoi Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3NUECKUX
SIBIICHUH, (PU3NICCKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;



pemiatb pacu€THble 3amadyd B 1—2 JEHCTBUA, HUCHOJIB3YysS 3aKOHBl U
dbopMyIIbl, CBA3bIBAIONINE (PU3MUECKHE BEIUYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 33jaud 3aIllMChIBATh KPATKOE yCIIOBUE, MOJICTABIATh (PU3HUECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJUTH PACUYETHI, HAXOAHUTH CIPABOYHBIE
JaHHbIE, HEOOXOUMBIE ISl PEIICHUs 3a/1ad, OLEHUBATh PEATUCTUYHOCTD
MOJTY4YeHHON (PU3NUECKON BEJTMYUHBIL;

pacno3HaBaTh MPOOJIEMBL, KOTOPbIE MOXXHO pEUIUTh NPU HOMOIIU
(bu3NYECKUX METOJIOB, B OMMCAHUH UCCIIEI0BAaHUS BBIACIATH IPOBEPSIEMOE
npeanojoxenue  (rumoresy),  pa3ivyaTh W MHTEPHPETUPOBATH
MOJIyYEHHBI pPe3yJbTaT, HAXOAWTh OIMMUOKM B XOJE OIbITA, JENaTh
BBIBO/IbI IO €70 PE3YJIbTATaM;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3MYECKUX SABJICHUNA WM
buznyeckux CBOICTB TEN: bopMynupoBaTh IIPOBEPSIEMbBIE
MPEANOIOKEHUSI, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOT0 000pY/10BaHMS,
3aIlMCBIBATh XOJ1 OMbITA U POPMYITHUPOBATH BHIBOIBL;

BBIIIOJIHATh NPSIMBIE W3MEPEHUS PACCTOSHUSA, BPEMEHU, MACChl Tela,
o0bEéMa, CHIbI W TEMIIepaTypbl C UCHOJb30BAHUEM aHAJOTOBBIX U
nM(pOBBIX MPUOOPOB, 3aMKUCHIBATH [OKAa3aHUs MPUOOPOB C YUETOM
3aJJaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUN;

MPOBOAUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEIMUYUHBI OT
JIpPYrol C HCIOJIB30BAHMEM MPSAMBIX W3MEPEHUN (3aBUCHUMOCTU ITYTH
PAaBHOMEPHO JABWXKYIIErocs Tella OT BPEMEHU [IBUJKEHUS Tea, CUIIbI
TPEHUsI CKOJIBXKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAN COPUKOCHOBEHHMS TEJI, CHIIbI
YIOPYTOCTH OT YJUIMHEHUS! TPYUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00bEMa
NOTpy>KEHHOW YacCTH TeJla U OT IUIOTHOCTU KHUAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT INIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUN
IJIaBaHUsl TeJl, YCJIOBUM paBHOBECHUsI pblyara v OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEAOBaHUA, COOUpaTh YCTAaHOBKY W
BBITIOJIHSTh HU3MEPEHUs], CeAys NpPeJIOKEHHOMY IUIaHy, (DUKCHUPOBATH
pe3yNbTaThl TOJIYYEHHOW 3aBHUCHUMOCTH (DU3MUECKUX BEIMYMH B BHJE
NpEAJIOKEHHBIX TaONMUIl U TpadUKOB, JeNaTh BBIBOJBI 1O pe3yjibTaTaM
UCCIIEI0BAHNSI;

MPOBOJIUTh KOCBEHHbIE HU3MEPEHUS (PU3UYECKUX BEJIMYUH (IUIOTHOCTD
BELIECTBA KUJKOCTH MW TBEPAOIO TeENa, CHUIA TPEHUS CKOJIBXKCHUS,
JaBJIEHUE  BO3/yXa, BbITAJIKMUBAIONIAs  CHJIa, JICWCTBYIOIIAs  Ha
HNOTPYKEHHOE B KUAKOCTb TeN0, KOI(PPUIMEHT TMONEe3HOro JeHCTBUS
IPOCTBIX MEXAHU3MOB), CIEIys NPEMIOKEHHOW HWHCTPYKLUUU: IpU
BBINIOJIHEHUM M3MEPEHH CcOOUpaTh SKCHEPUMEHTAbHYI0 YCTAHOBKY H
BBIYUCIISATh 3HAYEHUE NCKOMOM BEJTUYUHBI;



« coOmroAaTh MpaBuiia TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abOpaTOPHBIM
000py/I0BaHUEM;

e yKa3blBaTh MPUHLHUIBI JACUCTBUS NPUOOPOB M TEXHUUECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIUHAMOMETP, COOONIAIOIIMECS COCY.bl, OapoMeTp,
phIuar, MOJIBU>KHBIN M HETIOIBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

e XapaKTEpW30BaTh TNPHWHIUMBI JCHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
MOJIIUIHUKY, YCTPOMCTBO BOAONPOBOAA, THUAPABIWYECKUUA TIpECC,
MaHOMETp, BEICOTOMEp, MOPITHEBOM HACOC, ApEOMETP), UCTIONB3YS 3HAHUS
O CBOMCTBaxX (pM3UUECKHX SIBICHUN M HE0OXOIUMbIe (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e NPUBOAUTH MpUMEpPhl  (HAXOAUTh HH(MOpPMaANUMIO O  MpUMEpax)
MPAKTUYECKOTO WCTOJIB30BaHUS (DU3UUECKUX 3HAHWNA B TOBCEAHEBHOU
KU3HHU JUIsl oOecriedeHrss 0€30MacHOCTH MPU OOpaIlleHUH ¢ MpUdopamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/I0pPOBbS U COONIOACHUS
HOPM 3KOJIOTMYECKOTO MOBEACHUS B OKPY>KaIOIEH Cpejie;

e OCYIIECTBISATH OTOOp HCTOYHUKOB uHGPopMmanuu B MHTepHere B
COOTBETCTBHH C 33JIaHHBIM MOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIIUXCS
3HAHUM ¥ TYyTEM CpPAaBHEHMSI PA3UYHBIX HCTOYHUKOB BBIIEIATH
uH(opMaIio, KOTOpas SBISETCS MPOTUBOPCUYMBON WM MOXKET OBIThH
HEIOCTOBEPHOM;

e WCIOJIB30BaTh MPHU BBITOJHCHUH YUCOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYO
auTepatypy  (U3NYECKOTO  COJACpIKaHWs, CIOPABOYHBIE MaTepHabl,
pecypcbl cetu MHTepHeT, BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIE KpaTKHUE MUChbMEHHBIC W YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(MOpMAIUU (PU3UUECKOTO COAEPKaHUS, B TOM
yycie NMyOJu4HO JeNaTh KpaTKue COOOIEHHS O pe3yJibTaTaX IMPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, TPU OSTOM TPAMOTHO HCIOIb30BATh
W3YUYEHHBI TMOHATUWHBIN ammapaT Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYIUJICHUE NIPE3CHTALUEN;

e TpPU BBINOJHEHUU YUYEOHBIX NPOEKTOB M HCCIEAOBAHMM pacrpenesrh
00sI3aHHOCTH B TPYyNIE B COOTBETCTBUM C IOCTaBJICHHBIMHU 3a/lauyaMu,
CIIEIUTh 3a BBINIOJHEHUEM TIUJIaHA JCHCTBHA, aJeKBAaTHO OICHUBAThH
COOCTBEHHBIM  BKJIAJ B  JE€ATEIBHOCTh  TPYMIbl, BBICTPAUBATH
KOMMYHHKATHBHOE B3aWMO/ICHCTBHE, YUUTHIBAS MHCHHUE OKPY KAFOIIIHX.

K xonIty oOyuenus B 8 kjacce npeaIMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

+ HCMOJB30BaTh MOHATHS: Macca U pa3Mephbl MOJIEKYJ, TEIIIOBOE TBUKCHHE
aTOMOB M MOJIEKYJI, arpeTaTHbIE COCTOSHUS BEIIECTBA, KPUCTAINYECKUE U
aMop(QHBIC Tea, HACBHIICHHBIA ¥ HEHACHIICHHBIM Map, BIAXHOCTH



BO3/yXa, TEMIIEpATYpa, BHYTPEHHSS DSHEPIUs, TEIUIOBOW JIBUTATElb,
AJIEMEHTAPHBINA AJIEKTPUUECKUN 3apsl, JEKTPUUECKOE TOJIE, IPOBOJHUKHU
Y TUDJIEKTPUKHU, TOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
paznuuarh ABJICHUS (TEIUIOBOE pacUIMpEeHHE W CKaThe, TerJionepeaaya,
TETIJIOBOE paBHOBECHE, CMAaUYWBAaHUE, KAlWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIWs, IUIaBJIEHUE, KpUCTAIU3alus (OTBEpJCBaHUE), KHUIICHHUE,
TerIonepeaaya (TeTI0NPOBOTHOCT, KOHBEKIIHS, U3ITy4YeHue),
AJICKTPU3ALUS TEJ, B3aUMOJCUCTBUE 3apsi/IOB, JICMCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKAHUE, B3aUMOJECHUCTBUE MArHUTOB, JIEHUCTBUE
MAarHUTHOTO TMOJIs Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMArHUTHAsI UHAYKIIHS )
[0 ONHWCAaHUK HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3MUECKUX SBICHUH B
OKpYy’kKalollleM MHUpE, B TOM 4Yucjie (U3nUecKue SBJICHUS B MPHUPOJIC:
MMOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIC SIBIICHUA B HIPHUPOJE,
KpUCTAJUIBI B mpupoiae, uzinydeHue CoyHIA, 3aMep3aHue BOJIOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEes, CHeTa, dJIeKTPUUECKUE
ABJIEHUs B aTMocdepe, dIEKTPUUECTBO >KUBBIX OPraHW3MOB, MarHUTHOE
moje 3emiu, JApeid IOJICOB, POJb MArHUTHOTO TONS JJIsS JKU3HU Ha
3emiie, ONSPHOE CHUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATH CYIIECTBEHHBIC CBOMCTBA (MPH3HAKH) (HU3HMYCCKUX
SIBJICHUI;

OTUCHIBATh M3y4YEHHBIE CBOMCTBA TeN U (DPU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
busndeckre BeIUYUHBI (TeMIiepaTypa, BHYTPEHHST YHEPTHUS, KOJTUIECTBO
TEIUIOThI, YAEIbHAs TEIUIOEMKOCTh BEUIECTBA, YJIEJIbHAs TEIUIOTA
MJIaBJICHUS, yJAeNbHAs TeIUIoTa NapooOpa3oBaHMs, yHAedbHAs TEIIoTa
CrOpaHHsl TOIUIMBA, KOA(PPUIMEHT TOJEe3HOTO JEHCTBHUS TEIJIOBOU
MAallvMHbl, OTHOCUTEJIbHAS BJIAXKHOCTh BO3/yXa, AJICKTPUUECKUU 3apsl,
CUJla TOKa, JJIEKTPUYECKOE HAIPSIKEHHUE, CONMPOTHUBIICHHUE IPOBOJIHUKA,
yIeIbHOE  CONPOTUBIEHHWE  BEIeCTBa, paboTa W MOIIHOCTH
AJEKTPUYECKOTO TOKAa), TMpPU ONHCAaHUU TNPABUIBHO  TPAKTOBATh
(U3UYECKUIT CMBICT HMCIOJB3yEeMbIX BEIWYMH, 0003HAUYCHUS M CAUHUIIBI
(bU3UYECKUX BEIWYWH, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYI0 BEJIMYMHY C JPYTUMHM BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYNH;

XapakTepu30BaTh CBOWCTBA TeJ, (UBUYECKHE SBJICHUS W TPOIIECCHI,
HCTIOJIb3ysd OCHOBHBIE MOJIOKEHHUSI MOJIEKYISAPHO-KUHETUUYECKOU TEOPHUU
CTPOCHHS BEIIECTBA, NMPUHIIMI CYNEPHO3UIMH ToJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsaa, 3akoH OMa JijIsl ydacTKa IeMH, 3aKOH
Jlxoyns—JleHia, 3aKOH COXpaHEHMsI DHEPruM, MNpPU HTOM JaBaTh



CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA WM 3alHMCHIBATH €r0 MaTEMaTHYECKOE
BBIPAXKEHUE;

OOBACHATH (PM3MUYECKHE MPOIECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBA3U, CTPOUTH OOBICHEHHE U3 1—2 JTOTHYECKUX
iaroB ¢ omnopo Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MUECKUX SIBICHUMH,
(U3HYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemath pacu€THble 3a7auyd B 2—-3 JEWUCTBUS, MCIONb3ys 3aKOHBI U
dbopMyIIbl, CBSA3bIBAIONIME (PU3NUECKHME BEJIUYMHBI: HAa OCHOBE aHAIN3a
YCJIOBHUS 3a/1auM 3alUChIBATh KPATKOE YCJIOBHUE, BBISIBISTH HEIOCTATOK
JAHHBIX IS pelIeHHs] 3a7aud, BBIOMpATh 3aKOHBI U  (HOPMYIIbI,
HEeoOXoAuMBbIe JUIsi €€ pelleHus, MPOBOJUTh PACUEThl U CpPaBHUBATH
MOJTy4YE€HHOE 3HAYCHHNE (PU3NUECKON BETUIMHBI C U3BECTHBIMU JIAHHBIMHU;
pacmo3HaBaTh MPOOJIEMBbL, KOTOPbIE MOXXHO pEUIUTh MNpPU OMOIIU
(GU3HYECKUX METOJIOB, HCIOJB3ys ONHCAHUE WCCICIOBAHUSA, BBIICIATH
MIPOBEPSAEMOE  MPEIOIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSAKA
MIPOBEICHUS UCCIIEN0BAHUsA, J€1aTh BEIBOBI;

MPOBOAUTH OMNBITHl 1O HAOMIOACHUI0 (PU3NUYECKUX SBICHUW WU
(bu3HYEeCKUX CBOMCTB TeN (KamWUIIpHBIEC SBJICHUS, 3aBUCUMOCTD JaBICHUS
BO3/yXa OT ero 00bEéMa, TemMIepaTypbl, CKOPOCTH IpoIlecca OCTHIBAHUS U
HarpeBaHus TPU W3IYYCHUH OT IIBETa HU3IydYarolied (TMOIJIONIArOIIei)
MMOBEPXHOCTH, CKOPOCTh HCIIAPEHUSI BOJBI OT TEMIIEpPaTypbl KUIAKOCTU U
IJIOMIAIM €€ TMOBEPXHOCTH, OJJIEKTPpHU3alMsl TEel W B3aUMOJICHCTBUE
ANEKTPUYECKUX 3apAJIOB, B3aUMOJICHCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaIM3allMsl MArHUTHBIX TMOJIed TIOCTOSSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJISI HAa MPOBOJHHUK C TOKOM, CBOMCTBa 3JEKTPOMArHHTAa,
CBOMCTBA BJEKTPOABHUIATENsl TOCTOSHHOTO TOKa): (OpMyIMpOBAThH
MIPOBEPSIEMbIEC MPEIOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000pyI0BaHMs, OTIMCHIBATH X0/ ONBITA U (DOPMYJIMPOBATH BHIBO/IBI,
BBIIIOJIHATh ~ NPSIMBIE  W3MEPEHUS]  TEMIIEpaTypbl,  OTHOCUTEIbHOU
BJIAKHOCTA BO3/lyXa, CHIbl TOKA, HANPSKEHHUS C HCHOJb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATYMKOB (DM3MYECKUX BEIUYMH, CPaBHUBATH
pe3yabTaThl U3BMEPEHUM ¢ YUETOM 3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJAUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3HUECKON BEIMUYUHBI OT
Jpyrod C HCIOOJb30BAaHUEM  TMPSIMBIX H3MEPEHUM  (3aBUCHUMOCTH
COINPOTHUBIIEHUSI TPOBOJHUKA OT €ro JJIWHBI, IUIOIIAJH MOMEPEYHOTO
CEUYEHUS U YAECIbHOTO CONMPOTUBIICHUS BEILIECTBA TPOBOJHUKA, CUIIBI TOKA,
UIyUIEro 4epe3 MPOBOJHUK, OT HANPSHKEHUST HAa  IPOBOJHUKE,
WCCIICIOBAHUE TOCJIEAOBATEIBHOTO W  MApPAUIEILHOTO  COCIMHEHHI
MPOBOJIHUKOB): TJIAHUPOBATh HCCIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJTHATh M3MEPEHUsI, CIeAys MNPEIJIOKEHHOMY IUIaHy, (UKCUPOBATH



pe3yabTaThl TOJYYCHHOW 3aBHCHMOCTH B BHUIE TaOIUI] W TpaduKos,
JIeaTh BBIBOJIBI TI0 PE3yJIbTaTaM HCCICIOBAHUS;

MPOBOJIUTh KOCBEHHBbIC HW3MEpPEHUs] (UBMYECKUX BEIUYUH (yAeNIbHAs
TEIJIOEMKOCTh  BEIIECTBAa, COMPOTUBICHHWE TPOBOJHUKA, paboTa U
MOIITHOCTh JJIEKTPUUYECKOTO TOKA): TJIAHUPOBATh H3MEPEHHUs, COOUpaTh
IKCIIEPUMEHTAIBHYIO0 YCTAaHOBKY, CIEIys MPEIOKEHHON HWHCTPYKIIUH, H
BBIYHCIIATH 3HAYCHUE BEITMUUHEI;

coOmo1aTh MpaBuiia TEXHUKK 0€30MaCHOCTH TPH padoTe ¢ J1abopaTOpPHBIM
000py/I0BaHUEM;

XapaKTEepPU30BaTh MPHUHIUMBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHHYECKUX YCTPOMCTB C OMOpPOH Ha WX ONHCAaHUA (B TOM YHCIIE:
CHCTeMa OTOIUICHHUsS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, aMIiepMeTp,
BOJIBTMETp, CUETUYMK ODIIEKTPUUECKOM IHEPTUH, DJIEKTPOOCBETUTEIHHBIE
npuOOpHI, HArpeBaTEIbHBIC AIEKTPONPUOOPHI (IPUMEPHI), JTEKTPHUICCKHE
MPEAOXPAHUTEIIN, TEKTPOMATHUT, IEKTPOIBUTATENh MTOCTOSTHHOTO TOKA),
WCTIOJNIB3Ysl 3HAHMSI O CBOWCTBaX (DM3MUECKHUX SIBICHUH W HEO0OXOIUMBIC
busnyecKkre 3aKOHOMEPHOCTH;

pacmo3HaBaTh IPOCTBIC TEXHUUYECKHE YCTPOWCTBA M HW3MEPUTEIIHHBIC
npuboOphl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KUIKOCTHBIM
TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETP, JIBHUTaTEIh BHYTPEHHETO
CrOpaHusi, JJEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI JJICKTPHUUECKUX
Ierned ¢ mocae0BaTeIbHBIM M TapaICbHBIM COSTUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHBIC 0003HAYCHUS DJIEMEHTOB AICKTPUUCCKHUX IICTICH;
NPUBOAWTh  TpUMEpPhl  (HAXOIWUTh  HWH(DOpPMAIMIO O  TIpUMEPax)
MPAKTUYECKOTO HWCIIOIb30BaHMS (DU3MUECKUX 3HAHWK B TIOBCEIHCBHOM
JKU3HH JIUTS oOecrieueHusi 6€30MacHOCTH MPU OOpaIeHuu ¢ mpruoopamMu U
TEXHHYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3J0POBbS U COOIIOICHHUS
HOPM SKOJIOTHYECKOTO TIOBECHHSI B OKPY KaIOIIEH cpejie;

OCYIIECTBISATh TMOUCK WHGopMarmu (U3HYECKOTO COJACPKAHHS B
WuTepHeTe, Ha OCHOBE HWMEIOIIUXCS 3HAHUW W TYTEM CpaBHEHUS
JOTIOTHUTETBHBIX ~ MCTOYHWUKOB  BBIJACIATH  MH(POPMALHMIO, KOTOpas
SIBIISICTCS] IPOTUBOPEYMBOM HUITH MOYKET OBITh HEIOCTOBEPHOU;
MCIIOJIb30BATh MPHU BBHIMOJIHEHUH YUYE€OHBIX 3aJaHUI HAYYHO-TOMYJISIPHYIO
auTeparypy  (GU3HYECKOTO  CONEpKaHWs, CIPABOYHBIC MaTepHAaIbI,
pecypcbl cetu HTepHeT, BliaieTh NMpUEMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi HHGOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3laBaTh COOCTBEHHBIE MHCHbMEHHBIE U KPATKUE YCTHBIE COOOIICHMS,
0600mass wHPOpMANMI0 W3 HECKOJBKHX HCTOYHUKOB (DHU3NUECKOTO
CoJIepaHUs, B TOM UHCIE TNyOJUYHO TMPEACTABISATh PE3YIbTAThI
MPOEKTHON WJIM HMCCIIEIOBATEIILCKON JESITETbHOCTH, TIPU ATOM T'PAMOTHO



UCIIOJIB30BaTh M3YYEHHBIM NOHATUUHBIN anmapar Kypca (QU3UKH,
CONIPOBOK/IATh BBICTYIUICHUE NIPE3CHTALNEN;

IpU BBIOJIHEHUH YYEOHBIX IPOEKTOB U HCCIENOBAaHUM (PU3MUECKUX
IIPOLIECCOB pacHpenesATh OOA3aHHOCTH B TIPyINIE B COOTBETCTBHM C
IIOCTaBJICHHBIMU 3aJla4aMM, CJIIEIUTH 3a BBIIIOJIHEHUEM IUIAHA JECUCTBUHN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKJIaa B
JEATEIIbHOCTD TPYIIIbI, BEICTPAaUBATh KOMMYHHKAaTHUBHOE B3aMMOJIEMCTBHUE,
IPOSIBIISIS TOTOBHOCTH pa3perniarb KOH(MIUKTHI.

K xonIy 00ydeHus B 9 KJjacce IpeIMETHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYJAIOIINXCS YMEHUM:

UCIOJIb30BaTh IOHATHS: CHCTeMa OTcuéra, MaTepualibHas TOYKa,
TPAeKTOpUs,, OTHOCUTEIBHOCTh MEXaHWYECKOTO IBMXKEHMS, Aedopmanus
(ympyras, ninacTudeckas), TpPEHHE, LEHTPOCTPEMHTEIBHOE YCKOPEHUE,
HEBECOMOCTb U NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO,
HEHTP THKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUYECKUE KoNeOaHus U
BOJIHBI, 3BYK, MH(pa3ByK M YJIbTPa3ByK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaJIa JIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U JalbHO30PKOCTH,
CTEKTPHI UCITyCKAaHUS U TOTJIOIIEHUs, anbda, OeTa- U raMMa-u3IydeHus,
U30TOIIbI, sJIepHasi SHEPTE€TUKA;

pa3nuyarh SBICHUA (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOIUHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIIMHEHHOE JBHXKEHHE, CBOOOJTHOE
NaJieHue TeJ, paBHOMEPHOE JIBIKEHUE 0 OKPY>KHOCTH, B3aMMOJICHCTBHE
TE€J, PEaKTUBHOE [IBH)KEHHE, KOJIeOaTelIbHOE ABMKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKECHUE
3ByKa, NPSMOJIMHEIHOE pPacHpOCTpaHEHUE, OTPAXKEHHE U MPETOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPaXKEHUE CBETa, pa3jiokeHne 0eoro cBera B
CHEKTp M CIOXXEHUE CHEKTPaJbHBIX IIBETOB, JUCIEPCUSl CBETa,
€CTECTBEHHAsl PaJlMOAKTUBHOCTb, BOZHUKHOBEHHUE JIMHEHYATOIO CIEKTpa
U3TyYEHHs) TI0 ONTMCAHHIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSIBICHHE HM3YyYEHHBIX (U3MUECKUX  SABICHUI B
OKpyXaroleM Mupe (B TOM 4ucie (PU3NYECKUE SIBICHUS B IPHUPOJIE:
IPWIKBBI U OTJIUBBI, ABHKEHUE TU1aHeT COJIHEUHOHM CHUCTEMBI, PEaKTUBHOE
JBUKCHHE JKHUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSCEHUE, CEMCMHYECKHE BOJHBI, I[yHaMH, D3XO, I[BeTa Tell,
ONTUYECKUE SBJICHHS B MPHUPOJAE, OMOJIOTHUECKOEe NEUCTBUE BUIMMOTO,
ynbTpauOIETOBOTO M PEHTTEHOBCKOTO M3Iy4Y€HHH, eCTeCTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4yH, pPaAUOaKTHBHOE W3Iy4YEHHE
OPUPOJHBIX MHHEPAIOB, JCHCTBHE pPAJMOAKTUBHBIX W3Iy4YCHUH Ha
OpraHu3M 4YelOBeKa), MPU ATOM IMEPEBOAMTh NPAKTUUYECKYIO 3a1ady B



y4eOHYI0, BBIACIATH CYIIECTBEHHBbIC CBOMCTBa (MpU3HAKH) (U3UUECKUX
SIBIICHUI;

ONKCHIBaTh U3yYEHHBIE CBOMCTBA TE€N M (PU3NUYECKUE SIBICHUS, UCTIOJB3YS
dbusnyeckue BETWYHMHBI (CpEOHSE M MTHOBEHHAs CKOPOCTh Tela Mpu
HEPAaBHOMEPHOM JIBUKEHUH, YCKOpPEHHE, MepeMelleHHue, IMyThb, YIJOBas
CKOPOCTh, CHJAa TPEHHS, CHJIa YIPYTOCTH, CHJIa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TAJCHHsS, BEC Tella, HWMIYJIbC TeNa, WMITYyJIbC CHIIBI,
MexaHu4yeckas paboTa M MOIIHOCTb, NOTEHIMANbHAasg »HEpPrUs TeJa,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MIIM, MOTCHIIMAJIbHAS DHEPTHsS CXKATOU
NpY>KUHBI, KUHETUYECKash SHEpTus, IOJIHAsg MEXaHUYecKas DSHEprus,
NEPUOJ U YacToTa KojeOaHui, IIMHa BOJIHBI, TPOMKOCTb 3BYyKa U BBICOTA
TOHA, CKOPOCTb CBETA, [10KA3aTeIb MPETOMIICHUSI CPEAbl), IPU ONUCAHUU
NPaBHJIBHO TPAKTOBAaTh (PU3MUECKH CMBICT HCIOIb3YEMbIX BEJIUYHH,
0003HaYeHUs W EIUHUIBI (U3NYECKUX BEIUYMH, HAXOJIUTh (HOPMYJIBL,
CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIHUHUHY C APYTHMHU BEITUYHMHAMH,
CTPOUTH rpaKu U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBICHHUS U IPOLECCHI,
UCTIONIB3YSl 3aKOH COXpPaHEHUs DHEPTHH, 3aKOH BCEMHPHOTO TATOTCHMS,
OPUHIMI CYyHEepHO3ULUU CHI, NIPUHLUUI OTHOCUTEIbHOCTU ['amumies,
3akoHbl HbBIOTOHA, 3aKOH COXpaHEHWsI UMITYJbCa, 3aKOHBI OTPAXKEHUS U
IPEIOMIIEHHUS CBETAa, 3aKOHBI COXPAHEHUS 3apsAI0BOTO M MAaCCOBOIO YHCEI
P SJIEPHBIX PEaKIUsAX, MPHU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa U 3aITUCHIBATh €r0 MAaTEMAaTHYECKOE BHIPAKEHUE;

OOBSCHATH (PU3MYECKUE TPOLECCHl M CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyaIluii MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB € OMOpPOM Ha 2-3 W3y4YEHHBIX CBOMCTBA (DU3MUYECKUX SIBICHUI,
(U3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemiatb pacyéTHele 3ahaud  (ONMparIIMecss Ha CcHCTeMy U3 23
YPaBHEHHUI), UCIONB3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKUE
BEIMUMHBI: HAa OCHOBE aHAIM3a YCIOBUS 33Jaud 3alHUCBIBATh KpPaTKOE
YCIIOBUE, BBISABIATH HENOCTAIOIIME WM M30BITOUYHBIE JAHHBIEC, BHIOMPATH
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JJIsl PELICHMS], IPOBOJUTH PacuéThl U
OLICHUBATh PEATUCTUYHOCTh TIOJYYEHHOTO 3HA4YeHUs (pu3mueckoin
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEUIUTh MPU TOMOIIU
($u3NYECKUX METOAOB, HUCHOJb3Yysl OINUCAHUE HCCIEIOBAaHUS, BbIIEIATH
IpOBEPSEMOE MPEIIOJI0KEHNE, OICHUBATh IPABWJIBHOCTh IMOPSAIKA
NPOBEJCHUSI  WCCIICOBAHMs, JIeNaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAONIOICHUH U OIBITOB;



OPOBOAUTH OMBITBI TO HAOMIOAEHUIO (PU3MYECKUX SBICHUM WU
(¢u3nYecKuX CBOMCTB Ten (M3ydeHHE BTOpPOro 3akoHa HploTOHa, 3akoHa
COXpaHEHMsI SHEPruM, 3aBUCHUMOCTb NEpHUOAA KOJeOaHUN MpPy>KMHHOTO
MasiTHUKa OT MacChl Ipy3a M KECTKOCTH TMPYKUHBI U HE3aBUCUMOCTH OT
aMIUIUTY 16l MAJIbIX KOJIEOAHUM, MPSIMOIIMHEWHOE paclpOCTpaHEHUE CBETA,
pas3iokeHue Oelloro CBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300paKCHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300paXeHHWs TpeaMeTa B coOuparomiei
JUH3€, HAOMIO/IEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3ITYUYCHHS):
CaMOCTOSITEJIBHO ~ COOMpaTh YCTaHOBKY M3 M30BITOUHOTO Habopa
o0Opy/lOBaHUs, OMNHUCBIBATH XOJ OMNbITAa U  €ro  pe3yJbTaThl,
(dbopMyTHpPOBATh BHIBOJIBI;

POBOANTH NPU HEOOXOAUMOCTH CEPHIO MPSIMBIX M3MEPEHHH, ONpeaemsis
cpeqHee 3HAaYeHHE U3MepsieMOM BENMYMHBI ((POKYCHOE pacCTOSHHE
cobuparomeld JIMH3bI), OOOCHOBBIBaTH BBIOOP crHoco0a HW3MEpPEHHS
(m3MepuTeIHLHOTO PUO0PA);

NPOBOANTH HCCIEAOBaHWE 3aBHCUMOCTEH (U3NYECKUX BEJIUYHH C
UCIIOJIb30BaHUEM TPSMBIX H3MEPEHUH (3aBUCUMOCTh IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBH)KEHMHM 0€3 HaudaJbHOM CKOPOCTH, Mepuoaa
KOJIe0aHUl MaTeMaTHM4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBHCHUMOCTH
yrila OTpaKeHHUs CBETa OT yIjia MaJCHUS U yria MPEeNIOMJICHHS OT yIJia
NaJIeHNs): IUIAHUPOBaTh HCCIEIOBAaHUE, CAMOCTOSITEIHO COOUpAaTh
YCTaHOBKY, (UKCHUPOBATh pE3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
(¢u3uYeCcKUX BEJIMYUH B BUJIe TAOIUI] U TpaduKoB, IeIaTh BBIBOJBI IO
pe3yJibTaTtaM HCCIe0BaHNUS;

IPOBOANTh KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIUYHH (CpemHss
CKOpPOCTb M YCKOpPEHHE Tejla NpH PaBHOYCKOPEHHOM JBHKEHUHU,
YCKOpEHHE CBOOOTHOTO TAaJCHUS, >KECTKOCTH MPYXKHHBI, KOIPPHUIHMCHT
TPEHHsI CKOJILKCHHS, MEXaHW4eckas padoTa W MOIIHOCTh, YacToTa H
nepuoJ KojeOaHWW MaTeMaTHU4ecKoro M MPYKHUHHOTO MasTHUKOB,
ONTHYECKass CHJIa COOWparolield JWH3bI, paguoaKTUBHBIA  (oH):
IUTAHUPOBATh H3MEPEHUs], cOOUpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIeAys TMPEII0KEHHON WHCTPYKIMU, BBIYUCIIATH
3HAYEHHE BEJIMYMHBI U aHATU3UPOBATH MOJYUCHHBIC PE3YIbTaThl C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUN;

coOnroaaTh NpaBmiIa TEXHUKU 0€30IaCHOCTH MpU paboTe ¢ 1abopaTopHbIM
000pyIOBaHUEM,;

pa3nuyarth OCHOBHBbIE TPU3HAKUM M3YUYEHHBIX (QPU3UUYECKUX MOJICNIEH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYEUHBIM HCTOYHUK
CBEeTa, JIy4, TOHKas JIMH3a, TUIAaHETapHas MOJENIb aroma, HYKJIOHHas
MOJIelb aTOMHOTO f]1pa;



e XapakTepu3oBaTb MPHUHIMIBI JEHCTBUS M3YYEHHBIX MPHOOPOB H
TEXHHYECKUX YCTPOMCTB C OMOpPOM Ha HX ONHCAHUA (B TOM YHCIIE:
CHHMJIOMETp, JaTYUKH IIOJIOKEHHUS, PACCTOSHUS U YCKOPEHHMs, paKera,
9XOJOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHUYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HUCHOJB3ys 3HaHUA O
CBOMCTBaX (PU3MYECKUX SBIECHUA U  HEOOXOAUMbIE (PUINUYECKUE
3aKOHOMEPHOCTH;

* HCMOJb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH W3YUYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPHUOOPOB W TEXHOJIOTHYECKUX TPOIECCOB
OpU pelIeHUH Yy4eOHO-TIPAKTUYECKUX 3a/]ay, ONTHUYECKHE CXEMBl s
MOCTPOEHHUS U300paKeHU B MIIOCKOM 3epKajie U cOOMparolleH JIMH3E;

e NPUBOAUTH MpuUMEphl  (HAXOIUTh HUH(OpPMALMIO O TPUMEPAX)
MPAKTUYECKOTO HCIMOJb30BaHUA (PU3NUECKHX 3HAHUWA B TMOBCEIHEBHOU
KHU3HU JUIsl oOecriedeHrss 0€30MacHOCTH MPU OOpaIlleHUH ¢ MpUoopamMu U
TEXHUYECKUMU YCTPOMCTBAMHU, COXpPAHEHHsI 3I0POBbSI U COOIIOICHUS
HOPM 3KOJIOTMYECKOTO MOBEACHUS B OKPY>KaIOIEH Cpejie;

e OCYIIECTBIATH MOUCK UHGOpMaIMKU (U3HUUYECKOTO COJACpPKAHHUS B
HuTepHeTe, caMOCTOSITENHHO (HOPMYIHPYS TIOUCKOBBIN 3aIIpOC, HAXOAUTH
IyTH ONPEIEIICHNUs JOCTOBEPHOCTH MOJIyYEeHHON MH(POpPMAIMN Ha OCHOBE
UMEIONTUXCS 3HAHUH U JOTIOJTHUTENIBHBIX HCTOYHUKOB,;

+ HCIOJb30BaTh NPU BBINOJIHEHWH YUYE€OHBIX 3aJaHUI Hay4YHO-TOMYJISPHYIO
auTepatypy  (GU3NYECKOTO  COACpIKaHWs, CIOPAaBOYHBIE MaTepHabl,
pecypcel cetu MHTEepHET, BIageTh NpuéMaMu KOHCTIEKTHPOBAHUS TEKCTA,
npeoOpa3zoBanus HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;

e CoO3lIaBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(GOpMallMd W3 HECKOJbKHX HCTOYHUKOB (DHU3MUECKOTO COACp KAHUA,
MyOJUYHO NPEJICTABIATh PE3yIbTaThl MPOESKTHON WIIM HCCIEA0BATEIbCKOM
NEeATENbHOCTH, TMpU 3TOM TPaMOTHO  MCHOJb30BaTh  HM3YUYEHHbIN
NOHSATUMHBIN anmapaT H3ydaeMoro pasfena (U3MKH M COIMpPOBOXKIATH
BBICTYIUICHHE TIpe3eHTaluell ¢ Yy4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.

Ony0naukoBaHO
BK 3aByu /lupexrop Cosetnuk https HYPERLINK "https://vk.com/deputy director"://
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HYPERLINK "https://vk.com/deputy_director'"/ HYPERLINK
"https://vk.com/deputy_director"deputy HYPERLINK "https://vk.com/deputy_director"
HYPERLINK "https://vk.com/deputy director'director
Tenerpam https HYPERLINK "https://t.me/zam dir":;// HYPERLINK "https://t.me/zam dir"t
HYPERLINK "https://t.me/zam dir". HYPERLINK "https://t.me/zam dir"me HYPERLINK
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosauyecTBo yacon DJIeKTPO e
N2 HaumeHoBaHnue POHHET
(uugposBbIe)
n/ | pa3saejioB M TeM Bcer| Konrtpoabsn | IIpakTnuec
oOpa3oBaTe/ibHbIE
n | NporpamMmmsl 0 ble padoTbl | Kue padoThI
pecypcbl
Paszpnen 1.®Pu3uka u e€ poJib B NO3HAHUU OKPYIKAIOLIET0 MUPA
bubnuorexa LHOK https
HYPERLINK
"https://m.edsoo.r/7f416194":/
[ HYPERLINK
"https://m.edsoo.ru/7f416194"
m HYPERLINK
"https://m.edsoo.1u/7f416194".
HYPERLINK
"https://m.edsoo.1u/7f416194"e
11 dusnka - HayKa o ) dsoo HYPERLINK
' IIpUPOJIE "https://m.edsoo.1u/7f416194".
HYPERLINK
"https://m.edsoo.ru/7f416194"r
u HYPERLINK
"https://m.edsoo.1u/7f416194"/
7 HYPERLINK
"https://m.edsoo.ru/7f416194"f
HYPERLINK
"https://m.edsoo.r/7f416194"4
16194
12 dusnueckue ) | bubnnotexa IIOK
' BEJINYHUHBI https://m.edsoo.ru/7f416194
EcrecTBeHHOHAYY
N bu6nunorexa [IOK
1.3 | HBIH MeTOO 2 1
https://m.edsoo.ru/7f416194
MO3HAHUSA
Hroro no pazueny 6

Pasnen 2.1lepBoHadanbHbIe CBeJCHHS 0 CTPOCHHUH BeLeCTBA

21 Crpoenue | bubnuorexa [JOK
' BEIIeCTBa https://m.edsoo.ru/7f416194
JBrxeHue u
. bubmanotexa IJOK
2.2 | B3auMOJCHUCTBHE 2 1
https://m.edsoo.ru/7f416194
YaCTHI] BEIIESCTBA
)3 ArperaTHble ) bubnmnoreka [IOK
' COCTOSIHUS https://m.edsoo.ru/7f416194
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‘ BCIICCTBA

Hroro no pazgeny

5

Pa3nen 3./IBu:keHHe U B3auMO/IeliCTBHE TeJ

31 MexaHH4eCcKoe 3 bubnuorexa [JOK
) JBHKCHHUE https://m.edsoo.ru/7f416194
39 WNuepmus, macca, 4 | Bbu6nunorexa [IOK
' IUIOTHOCTH https://m.edsoo.ru/7f416194
3.3 | Cuna. Bunger cun 14 1 2 bubnmorexa TIOK
https://m.edsoo.ru/7f416194
Hroro no pasneiy 21

Pasnen 4./laBiieHune TBEPABIX TeJl, :KUAKOCTEH M ra3oB

JlaBnenue.
Ilepenaua
JTaBJICHUS
N bu6mmoTexa [IOK
4.1 | TBépABIMU 3
https://m.edsoo.ru/7f416194
TeJIaMH,
KUJKOCTSMU U
razamu
49 JlaBnenue 5 bu6mmoTexa [IOK
JKUJIKOCTH https://m.edsoo.ru/7f416194
43 AtMochepHoe 6 bubnuorexa [JOK
JaBJICHUEC https://m.edsoo.ru/7f416194
JleiicTBue
44 SKUIKOCTH U raza 7 ) 3 bu6nunorexa [IOK
Ha NIOTpyKEHHOE B https://m.edsoo.ru/7f416194
HUX TeJIO0
Hroro no pazneny 21
Pa3znen 5.Pa6oTa u MOIIHOCTH. DHEPrus
51 Pabora u 3 | bubnuorexa [JOK
MOIIHOCTh https://m.edsoo.ru/7f416194
59 [Ipocteie 5 | bubnmnoreka [IOK
MEXaHU3MBI https://m.edsoo.ru/7f416194
53 MexaHnn4deckas 4 | | bubnuorexa [JOK
JHEPIrUs https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHoe Bpems 3
OBIIEE
KOJIMYECTBO
YACOB I1O0 08 4 12
I[TPO'PAMME

8 KUIIACC
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Koan4yecTBO 4acoB

DJIeKTPOHHbIE

N2 | HaumeHoBaHue
(uudposbie)
n/ | pa3aesioB U TeM Beer | Kontpoabnsl | IlpakTHnuecku
oOpa3oBaTe/ibHbIE
n NMPorpaMMbI 0 e paboThbI e paboThbl
pecypchl
Pasznea 1.TensioBble siBJIeHUs
Crtpoenue u bubnmoreka [JOK
1.1 CBOICTBa 7 https://m.edsoo.ru/7f4181
BEIIIECTBA ce
bubaunotexa IJOK
TennoBeie
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOTIECCHI
ce
Hroro no pazgeny 28

Pasznen 2.95ekTpryecKkre H MATHUTHBIE SIBJEHUS

JIIBHOKCHHUE U

DJIeKTpUYECKHue
3apsbl. bubnuorexa [HOK
2.1 3apsKeHHbIE Tela 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aUMO/JICHICTBUE
IlocTosiHHBII bu6nunorexa [IOK
2.2 | DIEKTpUYECKUU 20 2 7 https://m.edsoo.ru/7f4181
TOK ce
bu6nunorexa [IOK
MaruauTHbie
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
bubaunotexa IJOK
OnexTpoMarHuTHa
2.4 4 https://m.edsoo.ru/7f4181
ST MHIYKITAS
ce
Hroro no pazgemny 37
PesepBHOE Bpems 3
OBLIEE
KOJIMYECTBO
68 4 14.5
YACOB I1O0
I[MTPOT'PAMME
9 KIIACC
N2 | Hammenopanme KosauuyecTBo yacoB DJIeKTPOHHBbIE
(uudposbie)
n/ | Ppa3aeaoB H TeM Bcer | KonrpoubHsbl | IIpakTH4yecku
oOpa3oBaTe/ibHbIE
n NPOrpaMMbl o e padoThl e padoThI
pecypchbl
Paznean 1.Mexannyeckue siBJeHUs
11 MexaHnuueckoe 10 | but6morexa [IOK

https://m.edsoo.ru/7f41a4
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CHOCOOBI €T0 a6
OITMCAHMS
. bubnuorexa [JOK
B3aumonaeiictBue
1.2 20 1 https://m.edsoo.ru/7f41a4
Tel
a6
but6morexa [IOK
3aKOHBI
1.3 10 https://m.edsoo.ru/7f41a4
COXpaHEHUS
a6
Hroro no pazgeny 40

Paznen 2.MexaHH4YecKHe K0J1€0

AHUA U BOJIHBI

MexaHu4decKkue bubmmorexa HOK
2.1 7 https://m.edsoo.ru/7f41a4
KoeOaHus
a6
but6mmorexa [JOK
Mexanunueckue
2.2 8 1 https://m.edsoo.ru/7f41a4
BOJIHBL. 3BYK
a6
Hroro no pazgemny 15

Pa3nes 3.971eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMarHuTHO
but6mmotexa [IOK
€ moJe u
3.1 6 https://m.edsoo.ru/7f41a4
AIEKTPOMATHUTHBI a6
€ BOJIHBI =
Hroro no pazueny 6

Pa3gea 4.CBeToBbI€ ABJICHUSA

3aKOHEBI bubnnotexa [IOK

4.1 pacupocTpaHeHus 6 https://m.edsoo.ru/7f41a4
CBETa a6
JIvH3BI 1 but6morexa [IOK

4.2 ONITUYECKHUE 6 https://m.edsoo.ru/7f41a4
IpubOpHI a6
Paznoxenue bubnuorexa [JOK

4.3 0eJIoro cBeTa B 3 https://m.edsoo.ru/7f41a4
CHEKTP a6

Hroro no pazaemny 15

Pa3gea 5. KBantoBble ABJIeHUSA

Hcnyckanue u

but6motexa [IOK

5.1 MOTJIOIICHHUE 4 https://m.edsoo.ru/7f41a4
CBETa aTOMOM ab
Crpoenne bubnuortexa [JOK
52 6 https://m.edsoo.ru/7f41a4
aTOMHOTO si7ipa a6
bubnnotexa [IOK
5.3 | SlnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4

a6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny

17

Paznen 6.IloBTOpUTEILHO-0000

AU MOYJIb

6.1

IToBTOpEHUE U
00001IEHNE
coJiep KaHus
Kypca (Gu3HuKu 3a
7-9 kiacc

bub6nuorexa [IOK
https://m.edsoo.ru/7f41a4

a6

Hroro no pasneiy

OBLLEE
KOJINYECTBO
YACOB IT1IO
[IPOTPAMME

102

27

IHHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/
n

Tema ypoka

KoaunuecTBo yacos

Bce
ro

Konrtpoas
HbIE
padoThbI

IIpakTHyec
KHe padoThbl

JlaTa
H3yuyeH
us

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®dusnka — HayKa
0 TIpUpOJIE.
SIBnenus
MIPUPOJIBI.
dusnueckue
SIBIICHUS

Mexanunueckue,
TETIOBEIC,
3IEKTPUYECKHUE,
MarauTHBIE,
CBETOBEIC,
3BYKOBBIE
SIBJICHHUSA

dusnueckue
BEJIMYUHBI U X
HU3MEpEeHHe

Ypok-
HCCIIeI0OBaHUE
"U3mepenue
TEMIIEPATYPEI IIPH
IIOMOIIIN
YKUJIKOCTHOTO



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

TEpMOMETpa U
JaT4uKa
TeMrnepaTypsl"

Kak ¢usuka n
IpyTHe
€CTCCTBCHHBIC
HayKH U3y4aroT
MPpUPOIY.
EcrecTtBeHHOHay4
HBIII METO.
IMO3HAHUS.
Onucanue
(usznueckux
SIBIICHUM C
ITOMOIIBIO
Moaenen

bubnnotexa IIOK
https://m.edsoo.ru/ff0
9f72a

Ypok-
HCCIIeIOBaHUC
"[IpoBepka
THUIIOTE3bI:
NaJIbHOCTD MOJIETA
apukKa,
MyHIIEHHOT O
TOPU30HTAIBHO,
TeM OOJIbIIE, UeEM
00JIbIIIE BHICOTA
mycka"

Crpoenue
BEIIIECTBA.
OnEBITHI,
JIOKa3bIBAIOIINE
JTUCKPETHOE
CTPOCHHE
BeIlleCTBA

bubnnotexa IIOK
https://m.edsoo.ru/ff0
9fela

JIBM>KEeHVE YacTHIL
BeIIeCcTBa

bub6nunorexa [IOK
https://m.edsoo.ru/ffO
a0l3e

Ypok-
HCCIIEIOBaHHE
«OTIBITHI TIO
HaOJII0 IEHUIO
TEIJIOBOTO
pacuIMpeHUs
rasoB»

10

ArperaTHble
COCTOSIHMS



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

BCIICCTBA

Bzaumocss3s
MEXTY
CBOICTBAMU
BEIIIECTB B Pa3HBIX

arperaTHbIX bubnmoreka [JOK
11 COCTOSIHUSIX U UX https://m.edsoo.ru/ff0

ATOMHOMOJIEKYJISIP a0378

HBIM CTPOSHUEM.

OcobOeHHOCTH

arperaTHbIxX

COCTOSIHUM BOJIBI

MexaHnuueckoe

JIIBUKEHUE. bubnnotexa IIOK
12 | PaBHOMEpHOE U https://m.edsoo.ru/ff0

HEpaBHOMEPHOE a05¢c6

JBUYKCHUE

CKOpOCTb. bubnmnoreka [JOK
13 | Eguaunns https://m.edsoo.ru/ff0

CKOpOCTH a079c¢

Pacuer nytu n bubnmnoreka [JOK
14 | BpemeHHu https://m.edsoo.ru/ff0

JBUKEHUS a0ae4

WNuepuus. 3akon

WHEPIIHH.

BzaumoneiictBue bubnnotexa IIOK
15 | Ten kak mpuYMHA https://m.edsoo.ru/ff0

U3MEHECHUS a0cl0

CKOPOCTH

JIBUOKCHUS TEIT

IInoTHOCTB

BellecTBa. Pacuer bubnuorexa [JOK
16 | maccel 1 0ObeMa https://m.edsoo.ru/ff0

TEJia 10 €ro alfee

IIJIOTHOCTH

JlabopaTopHas

paboTa
17 «Omnpenenenue

IJIOTHOCTH

TBEPAOIO TEIa»

Pemenwe 3agau mo bubnunorexa [IOK
18 teme "[I1oTHOCTE https://m.edsoo.ru/ff0

BemecTna" al23c
19 Cuna kak

XApaKTCpUCTHUKA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

B3aUMO/JCICTBUSA
ten. Cuna
yOpYrocTH. 3aKOH
I'yka

20

JlaGopatopHas
pabota
«3y4yenue
3aBUCUMOCTHU
pacTsKeHUs
(mepopmannn)
MPY>KUHBI OT
MIPUIIOKEHHON
CUJIBI»

21

SIBienne
Tsarorenusd. Cuia
TSDKECTH

22

CBsI3b MEXKITY
CUJION TSKECTH U
Maccoi tena. Bec
Tena. Pemenue
3aJ1a4 110 TeEMeE
"Cuna TsbrecTu"

bu6nunorexa [IOK
https://m.edsoo.ru/ffO
al778

23

Cuia TSKECTH Ha
JIpYTHUX TJIaHEeTax.
duznueckue
XapaKTePUCTUKU
IUIAHET

bu6nunorexa [IOK
https://m.edsoo.ru/ff0
al502

24

Nsmepenue cui.
Jdunnamometp

bubmaunotexa IJOK
https://m.edsoo.ru/ff0
al8cc

25

Bec tena.
HeBecomocTts

bubnnotexa IIOK
https://m.edsoo.ru/ff0
al778

26

CrnoxeHnue 1Byx
cHI,
HaIpaBJIEHHbIX 110
OJTHOU MPSIMOA.
PaBHOAEHCTBYIOIIT
asi CHII

bubnnotexa IIOK
https://m.edsoo.ru/ff0
ala70

27

Pemenne 3agay o
TeMe
"PaBHOnEHICTBYIO
mas cui"

28

Tpenue
CKOJIBXKEHUS U
TPEHUE TOKOSI.

bubnnotexa IIOK
https://m.edsoo.ru/ff0
alb9c



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c

Tpenue B mpupoe
U TEXHUKE

29

JlaGopaTopHas
paboTa
«H3yuenue
3aBUCUMOCTHU
CHUJIBI TPEHUS
CKOJIbXKEHUS OT
CHUJIBI JaBJICHUS U
xapakrepa
CONPHUKACAIOIINXC
sI IOBEPXHOCTEN»

bu6nunorexa [IOK
https://m.edsoo.ru/ff0
alcc8

30

Pemenue 3amau Ha
omnpeJeneHue
PaBHOJECHCTBYIOI]
el CuJIbI

31

Pewmenue 3anay no
TemaMm: «Bec
Tenay,
«I'pacuueckoe
n300pakeHue
crny, « CUITBD»,
«PaBHOAENCTBYIO
ast Cuin»

bubnuorexa [JOK
https://m.edsoo.ru/ffO
alde0

32

KonTtposbHas
paboTa 1mo TemMam:
«MexaHnYeCcKOoe
JIBUKCHHEY,
«Macca,
IUIOTHOCTBY, «Bec
Tenay,
«I'pacuueckoe
n300pakeHue
cu», « CHITbD»

33

JlaBieHue.
CnocoObl
YMEHBIIICHUS U
YBEJIIMUCHUS
JIaBJICHUS

bu6nmunorexa [IOK
https://m.edsoo.ru/ff0
a20a6

34

JaBnenue rasa.
3aBHUCHUMOCTh
JIaBJICHHS ra3a OT
00BéMa,
TEMITEpaTyPhl

bubnunorexa [IOK
https://m.edsoo.ru/ff0
a2376

35

Ilepenaua

Bbubmaunotexa IJOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376

JIaBJICHHS
TBEPABIMU
TeJaMH,
JKUJKOCTSIMM U
ra3amMu. 3aKOH
ITackans

https://m.edsoo.ru/ffO
a25b0

JaBnenue B
KMJIKOCTH U Tase,

bu6nunorexa [IOK

36 BBI3BAHHOE https://m.edsoo.ru/ff0
JIEMCTBUEM CHIIBI a2718
TSDKECTH
Pemenue 3amau 1mo
bubnnotexa IIOK
teme «JlaBieHue B
37 https://m.edsoo.ru/ff0
JKUJIKOCTH U rase. 10826
3axon ITackansa»
bu6nunorexa [IOK
CooOmaroruecs
38 coc H:I Hl https://m.edsoo.ru/ff0
ya 22970
r . bubnnotexa IIOK
UPABINICCKUN
39 Hbece https://m.edsoo.ru/ff0
P 23136
MaHoMeTpBHlI.
40 HOleHeBOP'IU
JKMIKOCTHEII
Hacoc
Atmocdepa
3emuu. [Ipnannsl
CyIIECTBOBaHUS
BO3YLIHOU
bubnnotexa IIOK
000JIOYKH 3EMIIH.
41 https://m.edsoo.ru/ff0
3aBHUCUMOCTh
a2b5a
aTMoc(hepHOro
IaBJIECHUA OT
BBICOTEI Ha
YPOBHEM MOPS
Bec Bo3ayxa. bubnuorexa HOK
42 | AtmocdepHoe https://m.edsoo.ru/ff0
JaBJIcHUE a2bsa
H3mepenue
bubnuorexa [JOK
aTMoc(epHOro
43 https://m.edsoo.ru/ff0
naBieHus1. ObIT
a2da8
Toppuuennu
3aBHCHUMOCTh
bubnnotexa IJOK
aTMOC(epHOTo
44 https://m.edsoo.ru/ff0

JaBJICHUSA OT
BBICOTHI HaJ

a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

YpOBHEM MOpsi

45

BbapomeTp-
aHEPOUSI.
AtMochepHoe
JaBJICHHE Ha
pa3INYHBIX
BBICOTaX

bubmnnotexa IJOK
https://m.edsoo.ru/ff0
a2fc4

46

Pemenue 3amau 1mo
TEMe
"ATtmocdepHoe
nasienue"

47

HeiictBue
JKHUJIKOCTH | Ta3a
Ha TIOTPYKEHHOE B
HUX TEJIO.
ApxumeoBa cuiia

bubnnotexa IIOK
https://m.edsoo.ru/ff0
a3276

48

JlabopaTopHas
paboTa
«Omnpenenenue
BBITAJIKUBAIOILIEN
CHUIBI,
JIECTBYIOIIIEH Ha
TeJIO,
MOTPYKEHHOE B
KHIKOCTHY

bubnuorexa [JOK
https://m.edsoo.ru/ff0
a33fc

49

JlaGoparopHas
paboTa 1mo Teme
«HccnemoBanue
3aBUCUMOCTH Beca
Tesna B BOAE OT
00BEma
MOTPYKEHHOM B
XKHUJKOCTh YaCTH
Tena

bubnnotexa IJOK
https://m.edsoo.ru/ff0
a3514

50

IlnaBaunue Texa

bub6nunorexa [IOK
https://m.edsoo.ru/ffO
a3a96

51

JlaGopartopHas
paboTta
"KoHnctpyupoBanu
€ apeoMeTpa uin
KOHCTPYUPOBaHUE
JOJIKH U
olpeneseHue eé
Tpy30IOABEMHOCT

n

n



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

52

Pemrenue 3aga4 mno
TeMaM:
«IlnaBanue cynos.
BoznyxomnaBanue
», «laBneHue
TBEPJIBIX T,
JKUOKOCTEN U
ra3oB»

bubmnnotexa IJOK
https://m.edsoo.ru/ff0
a3654

53

Mexannueckas
paboTta

bubnnotexa IIOK
https://m.edsoo.ru/ff0
a3{82

54

MommHoCTb.
Ennaniel
MOIITHOCTH

bubmaunotexa IJOK
https://m.edsoo.ru/ff0
a3f82

55

Ypok-
HCCIeI0OBaHNUE
"Pacuér
MOIITHOCTH,
pa3BUBAEMOU IIpU
noabEMeE Mo
jecTHHUIe"

56

IIpocTsie
MEXaHHU3MBI.
Ppryar.
PaBHOBecue cun
Ha pbryare

57

KontponbHas
paboTa 1mo Teme
«/laBnenue
TBEP/BIX TEJl,
JKHUAKOCTEU U
razoBy /
Bcepoccuiickas
MIpOBEpPOYHAs
paboTta

58

Pe3epBHbIii ypoK.
PaGoTa ¢
TEKCTaMH I10 TEME
«JlaBneHnue
TBEPIBIX TE,
JKHOKOCTEN U
rasos» /
Bceepoccuiickas
MPOBEPOYHAs
paboTa

bubmnnotexa IJOK
https://m.edsoo.ru/ff0
adffe

59

Prruaru B

0.5

bubnnotexa IIOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

TEXHUKE, OBITY U
MIPUPOJIE.
JlaGopaTopHas
paboTa
«HccnenoBanue
YCIIOBUU
paBHOBECHS
pBIdara»

https://m.edsoo.ru/ffO
a478e

60

Pemenue 3amau 1mo
TeMe «Y CIIOBUSI
paBHOBECHS
phIyara

bubnnotexa IIOK
https://m.edsoo.ru/ff0
a48a6

61

Koadppunuent
MI0JIE3HOTO
NEeHCTBUSA
MEXaHH3Ma.
JlabopaTopHas
paboTa
«3mepenue KI1/]
HAKJIOHHOM
MJIOCKOCTH

0.5

62

Pemenne 3agay no
teme "Pabora,
MoIHoCTb, KIT/"

bubnuorexa [JOK
https://m.edsoo.ru/ff0
adc48

63

MexaHnueckas
SHEPrusl.
Kunetnueckas u
MOTEHIIHAIbHAS
SHEprust

bubnnotexa IIOK
https://m.edsoo.ru/ff0
a4252

64

3akoH
COXpaHEeHHUst
MEXaHUYECKOU
SHEpPruu

bu6nmunorexa [IOK
https://m.edsoo.ru/ff0
a4360

65

Ypok-
3KCIIEPUMEHT IO
TEME
"DKcIepuMeHTalb
HOE OTpeJielICHUE
H3MEHEHUS
KHHETHYECKON U
MOTEHIINATbHON
SHEPTUH MPU
CKaTBhIBAHUM TeJIa
110 HaKJIOHHOM
IIOCKOCTH"



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

66

KontposnbHas
paboTa 1o Teme
«Pabota n
MOIIIHOCTb.
DHeprus»

67

Pe3epBHbIii ypoOK.
Pabora c
TEKCTaMU I10 TEME
"MexaHn4eCcKoe
nBmxenue"

bu6nunorexa [IOK
https://m.edsoo.ru/ff0
adeeb

68

Pe3epBHbIii ypoK.
Pa6Gora ¢
TEKCTaMH II0 TEME
"Pabora.
MOIIHOCTb.
Oneprus"

OBILEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68

12

8 KVIACC

Ne

n/
n

KoanuecTBo yacoB

Tema ypoka

Bcer
0

KonTpoabn
ble paboThI

IIpakTnuec
KHe padoThl

JlaTa
HU3y4YeH
us

JIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHEIC
MOJI0KEHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHUU U UX
OITBITHEIE
MOJTBEPKICHUS

bubnnotexa IIOK
https://m.edsoo.ru/ff0a
5256

Macca u pazmep
aTOMOB U
MOJIEKYJI

Monenu
TBEPJIOTO,
YKUKOTO U
ra3zo00pa3Horo
COCTOSIHUM
BeIlleCTBA

bubnunorexa [IOK
https://m.edsoo.ru/ff0a
540e

OO0BsCHEHHE
CBOMCTB



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e

TBEPJIOTO,
XKUJKOTO U
ra3zoo0pa3Horo
COCTOSIHHUI
BEILIECTBA Ha

OCHOBE
MMOJI0KEHUH
MOJIEKYJISIPHO-
KUHETHYIECKOM
TEOPUHU
Kpucrannnueck bubnunoreka [IOK
5 ue u aMopQHbIe https://m.edsoo.ru/ff0a
Tela 5800
CMmaunBaHue 1
bubnunotexa IIOK
KaIJLISIPHOCTD.
6 I https://m.edsoo.ru/ff0a
OBEPXHOCTHOE 5530
HATSDKCHHUE
Tennosoe bu6nunorexa [IOK
7 pacuimpenue u https://m.edsoo.ru/ff0a
cokaTue 5a26
Temneparypa.
CBs13b
TEMIIEpaTyphl CO
8 CKOPOCTbBIO
TEMJI0BOTO
JIBUYKCHHUS
YaCTHII
BryTtpenHss
SHEPTHSL.
bubnnotexa IIOK
CnocoObl
9 https://m.edsoo.ru/ff0a
U3MEHCHUS
. 5¢60
BHYTpEHHEH
SHEPTUHU
Buter bu6nmunorexa [IOK
10 S https://m.edsoo.ru/ff0a
HIOTICpeA 6412
Ypok-
KOH(pepeHIHs
"[IpakTHueckoe
HCIIOJIb30BaHNUE
bubmnnotexa IJOK
TEMIOBBIX
11 . https://m.edsoo.ru/ff0a
CBOICTB
65¢0
BCIICCTB U

MaTepHuasoB B
HeJsx
sHeprocOepexe



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0

HUA

12

Konuuectso
TEIJIOTHI.

VY aensHas
TEIJI0EMKOCTh

bubmnnotexa IIOK
https://m.edsoo.ru/ff0a
6976

13

YpaBHeHUe
TEIJI0BOTO
GaaHca.
TemnooOMeH u
TEILIOBOE
paBHOBecHE

bub6nunorexa [IOK
https://m.edsoo.ru/ff0a
7088

14

JlaGoparopHas
pabora
"UccaenoBaHue
SIBJICHUS
TEeII000MEHa
npu
CMEIIMBAaHUU
XOJIOJTHOH U
ropsiueit BoanI"

bubnnotexa IIOK
https://m.edsoo.ru/ff0a
6a98

15

Pacuer
KOJINYECTBA
TEIIOTHI,
HEOOXOIMMOI0
JUTSI HarPEeBaHHMsI
Tena u
BBLIEIAEMOTO
UM TIPH
OXJIAKICHUU

16

JlabopaTtopHas
paboTa
"Onpenenenue
yIeJIbHOU
TEIIOEMKOCTH
BenrecTna"

bu6nmunorexa [IOK
https://m.edsoo.ru/ff0a
6bb0

17

DHeprus
TOILIIUBA.
VYaenbHas
TEIJI0Ta
CrOpaHus

bubnuorexa [JOK
https://m.edsoo.ru/ff0a
7b5a

18

IImaBnenue u
OTBEpJICBaHUE
KPUCTAITUYECKHU
X Tell. Y aenbHas
TEIJI0Ta

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a
71d2



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2

IIJI1aBJICHUA

19

JlaGopaTtopHas
paboTa
"Onpenenenue
yIeJIbHOU
TEILIOTHI
ILIaBIICHUS
npma"

bubnnotexa IJOK
https://m.edsoo.ru/ff0a
12fe

20

[Tapoo6pazoBan
ue u
KOHJICHCAIUsl.
Hcnapenue

bubnnotexa IJOK
https://m.edsoo.ru/ff0a
740c¢

21

Kunenue.
YnenbHas
TEmIoTa
napooOpa3oBaH
us ¥
KOHJEHCAIIHH.
3aBHCHUMOCTh
TEMITePaTypPbl
KHIIEHHS OT
aTMoc(epHOro
JIaBJICHUS

bubnunotexa IIOK
https://m.edsoo.ru/ff0a
786¢

22

BrnaxnocTh
BO3JlyXa.
JlaGopartopHas
paboTta
"Onpenenenue
OTHOCUTEIBHOUN
BJIAYKHOCTH
BO3ayXxa"

bubnnotexa IJOK
https://m.edsoo.ru/ff0a
7628

23

Pemenne 3agau
Ha OIpeJielieHUe
BJIAYKHOCTH
BO3yXa

24

ITpuHIUIIBL
paboThI
TEIJIOBbIX
JIBUTATEJIEH.
[TapoBas
TypOuHa.
JBurarenn
BHYTPEHHETO
CropaHus

25

KII/{ TeoBoro

Bbubmaunotexa IJOK



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

JBUTATEJS.
TemnoBbie
JBUTATEIU U
3aluTa
OKpYy>Xaromien
cpelnbl

https://m.edsoo.ru/ff0a
7cic

26

3akoH
COXpaHEHHUS U
MpEeBpAICHUS
SHEpPTUU B
TEIUIOBBIX
mporeccax

27

ITonroroBka K
KOHTPOJBHOM
paboTe 1mo Teme
"TermnoBsie
SIBJICHMSA.
N3menenue
arperaTHbIX
COCTOSTHHUM
BenrecTna"

bubmnotexa IIOK
https://m.edsoo.ru/ff0a
8312

28

KounTtponbnas
paboTa o Teme
"TermnoBeie
SIBJICHMS.
H3menenue
arperaTHbIX
COCTOSIHUM
BemecTna"

bubnunorexa [IOK
https://m.edsoo.ru/ff0a
86ae

29

DIeKTpu3anus
tei. /IBa poaa
3IEKTPUUECKUX
3aps0B

30

Ypok-
UCCJe0BaHUE
"DnekTpuzanus
TeJl UHAYKIUEen
U Ipu
CONIPUKOCHOBEH

n

nn

31

BzaumoneiictBn
€ 3apsHKEHHBIX
TeNn. 3aKOH
Kynona

bubnunorexa [IOK
https://m.edsoo.ru/ff0a
87e4

32

DIIEKTpUYECKOE

Bbubmaunotexa IJOK



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4

ToJIE.
HanpsixkeHHOCTB
3JIEKTPUUECKOTO
noJist. [Tpuniun
CYIEPIIO3UITUU
BIEKTPUUECKUX
nmojaeu

https://m.edsoo.ru/ff0a
8ala

33

Hocurenn
JIIEKTPHUECKUX
3apszioB.
DneMeHTapHbIN
3apsi.

Crtpoenue atoma

34

IIpoBOoHUKH 1
JIARJIEKTPUKH.
3akoH
COXpaHEeHHUst
3JIEKTPUUECKOTO
3apsiaa

bubnnotexa IIOK
https://m.edsoo.ru/ff0a
8efb

35

Pemenue 3agau
Ha MPUMEHEHUE
CBOICTB
BIEKTPUUECKUX
3apsJI0B

bubnuorexa [JOK
https://m.edsoo.ru/ff0a
90cc

36

DIeKTpUYECKui
TOK, YCIOBHUS
ero
CYIIECTBOBAHUSI.
HcTtounuku
3IEKTPUUECKOTO
TOKa

bubnnotexa IIOK
https://m.edsoo.ru/ff0a
95a4

37

JlenicTBus
3JIEKTPUUECKOTO
TOKa

bu6nmunorexa [IOK
https://m.edsoo.ru/ff0a
96b2

38

Ypok-
HCCIIeIOBaHUE
"JleiicTBue
3JIEKTPUUECKOTO
OJISt Ha
MPOBOJIHUKHU U
JAAIEKTPUKH"

39

DIIEeKTPUYECKUI
TOK B METajljIax,
KUIOKOCTAX U
rasax

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a
9838



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838

40

DIIeKTpuyecKas
LEeIb U eé
COCTaBHbIE
YacTH

41

Cuia TOKa.
JlabopaTopHas
pabota
"Usmepenue u
peryjaupoBaHue
CHUJIBI TOKA"

0.5

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a
8bd6

42

DnexkTpuuecKkoe
HaIpspKEHUE.
BoubsT™meTp.
JlabopaTopHas
paboTta
"Usmepenue u
peryiupoBaHue
HanpspKeHus "

0.5

bubnnotexa IIOK
https://m.edsoo.ru/ff0a
9el4

43

ConpoTtuBieHue
MIPOBOTHUKA.
YaensHOE
COTIPOTHBIICHUE
BEILIECTBA

bubnuorexa [JOK
https://m.edsoo.ru/ff0a
a738

44

JlabopaTopHas
pabota
"3aBUCUMOCTD
ANEKTPUIECKOTO
COTIPOTUBIICHUS
MPOBOJHHKA OT
€ro JJIVHBI,
o u
MOTIEPEYHOTO
CCUCHHUS U
Marepuaia"

bubnnotexa IJOK
https://m.edsoo.ru/ff0a
a738

45

3aBHCHUMOCTh
CHJIBI TOKA OT
HaIPsDKEHUS.
3axon Oma mis
y4acTKa Ienu

bu6nmunorexa [IOK
https://m.edsoo.ru/ff0a
ad4a

46

JlaGopartopHas
paboTta
"UccnenoBanue
3aBUCHUMOCTH
CHIJIBI TOKA,
WAYIIETro Yepe3

bubnunorexa [IOK
https://m.edsoo.ru/ff0a
a04de



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

pesucrop, ot
COTPOTHUBIICHUS
pesucropa u
HaMpsDKeHUS Ha
pesucrtope"

47

ITocnenoBaTens
HOE U
napajiebHOe
COEMHEHMS
MPOBOJHUKOB

48

JlaGoparopHas
paboTa
"[IpoBepka
npaBuia
CJI0KEHUS
HaNPsSKEHU N
npu
NOCJIeI0BATEIbH
OM COEJIMHEHUU
JBYX
pe3uctopoB”

bubnnotexa IIOK
https://m.edsoo.ru/ff0a
aasS8

49

JlaGopaTopHas
pabota
"[IpoBepka
MpaBuiIa AJis
CHUJIBI TOKA TIPU
napajieIbHOM
COCIMHEHUHT
pe3uctopoB”

bubnunorexa [IOK
https://m.edsoo.ru/ff0a
adle

50

Pemenne 3agau
Ha MPUMEHEHUE
3axoHa Oma uisa
pa3IuYHOTO
COECUHCHHUS
MIPOBOJTHUKOB

bu6nmunorexa [IOK
https://m.edsoo.ru/ff0a
af8a

51

Pab6ora u
MOIIHOCTD
ANEKTPUUCCKOTO
TOKa. 3aKOH
Hxoyns-Jlenua

bubnuorexa [JOK
https://m.edsoo.ru/ff0a
bl124

52

JlaGopartopHas
paboTta
"Onpenenenue
paboTHI 1
MOIITHOCTH

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a
b3e0



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0

ANEKTPUIECCKOTO
TOoKa"

53

DNeKTpuYecKue
LEenu U
notpeouTenu
AIEKTPUUECKOMN

SHEPTUU B OBITY.

Kopotkoe
3aMbIKaHUE

bubmnotexa IJOK
https://m.edsoo.ru/ff0a
b660

54

IlocTostHHEIE
MAarHHTEL, UX

B3aUMOJEHCTBUE

55

Ypok-
HCCIIeJOBaHNE
"U3yueHue
nojei
ITOCTOSIHHBIX
MarHuToB"

bubnunotexa IIOK
https://m.edsoo.ru/ff0a
¢3d0

56

MarunuTtHOe
rnoJe.
MaruauTtHoe
nose 3eMiau 1
ero 3HaUYCHHUE
JUTS 5KU3HM Ha
3emire

bubnuorexa [JOK
https://m.edsoo.ru/ff0a
cOba

57

[TonroroBka k
KOHTPOJBHOMN
paboTe 1mo Teme
"DnekTpuuecKku
€ 3apsbl.
3apsKEeHHbIC
Tena v UX
B3alMOJICHICTBU
s1. [TocTossHHBII
BIEKTPUUECKUHN

TOK

bubnnotexa IIOK
https://m.edsoo.ru/ff0a
bd2¢

58

KounTtponbnas
paboTa 1o Teme
"DnekTpuuecku
€ 3apsiibl.
3apsKEHHbIC
TeJa U uxX
B3aMMOJICCTBU
s1. [TocTosTHHBIN
AIEKTPUUECKUHN

bubnunorexa [IOK
https://m.edsoo.ru/ff0a
bea8



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8

ToK" /
Bceepoccuiickas
MIpOBEpPOYHAas
paboTa

59

PezepBHbIii
ypok. Pabora ¢
TEKCTaMH I10
TeMe
"[TocTostHHBIIM
AIEKTPUYECKHUI
TOK" /
Bcepoccuiickas
MIPOBEPOYHAS
paboTta

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a
cdc6

60

OnbIT Dpcrena.
MaruauTtHOe
oJie
3JIEKTPUUECKOTO
TOKa
MaruauTtHoe
oJie KaTyIIKH C
TOKOM

bubnunotexa IIOK
https://m.edsoo.ru/ff0a
cld2

61

[Ipumenenue
3JIEKTPOMATrHUTO
B B TEXHUKE.
JlaGopartopHas
paboTta
"N3yueHue
JIENCTBUSA
MarHUTHOTO
10JISI Ha
IPOBOJIHUK C
TOKOM"

0.5

bubnnotexa IIOK
https://m.edsoo.ru/ff0a
c74a

62

DNeKTpoaBUraTe
Jb TIOCTOSIHHOTO
TOKa.
Hcnonb3zoBanue
3JIEKTPOJIBUTATE
el B
TEXHUYECKUX
yCTpOMCTBaX U
Ha TpaHCIOpTeE.
JlaGopatopHas
paboTta
"Konctpyuposa

bubnuorexa [JOK
https://m.edsoo.ru/ff0a
c86¢



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

HUE U U3yUYCHHE
paboThI
AJIEKTPOIBUTATE

n

JIsL

63

OnBITHI
®dapanes. 3akoH
3JEKTPOMATrHUT
HOW MHIYKUUH.
[IpaBuno Jlenua

64

OnexTporeHepar
op. Crioco6sl
MOTyUYeHUs
3IEKTPUYECKOU
SHEPTUH.
DIIEKTPOCTaHIIH
U Ha
BO300HOBJISIEMBI
X UCTOYHHKAX
SHEpPTUu

65

IloaroroBka k
KOHTPOJIbHOM
paboTe 1o Teme
"DNIeKTpUUECKH
€ ¥ MarHUTHbBIE
siBJIeHUS"

66

KontponsHas
paboTa 1mo Teme
"DnekTpuuecKku
€ ¥ MarHUTHBIC
SABJICHUS"

bubnnotexa IIOK
https://m.edsoo.ru/ff0a
cbl4

67

PezepBHbIit
ypok. Pabota ¢
TEKCTaMHU I10
teme "TermioBeie
sBJICHUA"

bu6nmunorexa [IOK
https://m.edsoo.ru/ff0a
ccde

68

PezepBHbIit
ypok. Pabota ¢
TEKCTaMH I10
TeMe
"MarsuTHbIC
sIBIICHUS"

OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68

14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e

9 KIIACC

N2

n/
n

Tema ypoka

KoanuecTrBo yacos

Bce
ro

Kounrtpoas
HblIe
padoThbI

IIpakTHyec
KHe padoThl

JlaTa
U3yuyeH
nus

DJIeKTPOHHBbIE
muppoBbIE
oOpa3oBaTte/ibHbIE

pecypchl

Mexannueckoe
JIBUKCHUE.
MarepuanbHas
TOYKA

Cucrema oTcueTa.
OTHOCHUTENILHOCTD
MEXaHHUYICCKOT'O
JABUIXXCHUA

but6morexa [IOK
https://m.edsoo.ru/ff0
ad474

PaBHOMEepHOE
MIPSIMOJIMHENHOE
JIBHKCHUE

butmmoreka [IOK
https://m.edsoo.ru/ffQ
adl9a

HepasnomepHoe
MIPSIMOJIMHENHOE
JIBUKECHUE.
Cpennsisi u
MI'HOBEHHAs
CKOPOCTh

[IpssMmonuHeiiHoe
PaBHOYCKOPEHHOE
JBHWKCHHE.
Yckopenue

but6morexa [IOK
https://m.edsoo.ru/ffQ
ad8d4

CxopocTb
MIPSIMOJIMHEHHOTO
PaBHOYCKOpPEHHOT
O IBUYKEHUS.
I'pacduk ckopoctu

JlaGopartopHas
paboTta
"Onpenenenue
YCKOpEHHUS Tela
pu
PaBHOYCKOPEHHOM
JBUKEHUU 110
HAKJIOHHOM
miaockoctu"

but6motexa [IOK
https://m.edsoo.ru/ff0
adbl8

CBoOopgHoe
HajgeHue Tell.
Omnplite! [annnes

PaBHOMEpHOE

bubnnotexa [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18

JIBIDKEHHE 110
OKPY>KHOCTH.
Ilepuon u yactoTa
oOpareHusl.
JInneiinas u
yIJI0Basi CKOPOCTH

https://m.edsoo.ru/ffQ
ael76

10 IlentpocTpemuren
bHOE YCKOpPEHHE
[IepBslii 3axoH bubnunoreka [JOK
11 | Hsiorona. Bekrop https://m.edsoo.ru/ff0
CHJIBI ae612
Bropoii 3akoH
bubnnotexa [IOK
Hrrotona.
12 . https://m.edsoo.ru/ff0
PaBHOAEHCTBYIOIT
ae72a
ast cuJia
Tpetnii 3aKoH
bub6mmorexa [IOK
HrrotoHa.
13 C https://m.edsoo.ru/ff0
YIEPIO3ULIUs 20082
CHII
Pemenne 3amau Ha bub6nuorexa [JOK
14 | nmpumeHeHwue https://m.edsoo.ru/ff0
3ak0oHOB HproTOHA aebb6c
bu6nuorexa [JOK
Cuna ynpyrocrtu.
15 https://m.edsoo.ru/ff0
3akoH ['yka
aeca?
Pemenwne 3agau mo
16 | Teme «Cuna
YIPYTOCTH
JlaGoparopHast
paboTa bu6nuoreka [JOK
17 | «Omnpenenenue https://m.edsoo.ru/ff0
JKECTKOCTH aee28
MIPY>KUHBD)
bubmmorexa [IOK
18 | Cwuna tpeHus https://m.edsoo.ru/ff0
af738
Pemenwne 3agau o but6motexa [IOK
19 | teme «Cuia https://m.edsoo.ru/ff0
TPEHUSD) afa26
JlaGopatopHas
pabota
" bubnuortexa [JOK
Onpenenenue
20 b https://m.edsoo.ru/ff0
ko3 puLIHCHTa fSbe
TpeHUs
CKOJIbKeHUS"
21 Pemrenue 3agad mo bubnnotexa [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be

Teme "3aKOHBI
Hrrorona. Cuita
ynpyroctu. Cuina
TpeHus"

https://m.edsoo.ru/ffQ
afb8e

22

Cuia TSHKeCTH U
3aKOH BCEMHPHOTO
TATOTCHUS.
Yckopenue
cBOOOIHOTO
MmageHus

bub6nuorexa [JOK
https://m.edsoo.ru/ffQ
af044

23

Ypok-
KOH(epeHIus
"JIBUKEHHE TEIl
BOKPYT
IPaBUTALIMOHHOTO
HEHTpa
(Conneunas
cuctema).
lanaktuxun"

24

Pemenne 3agay o
teme "Cuita
TSDKECTU M 3aKOH
BCEMHUPHOTO
TATOTCHUA"

bubnuorexa [JOK
https://m.edsoo.ru/ffQ
af518

25

[TepBas
KOCMHYECKas
CKOpOCTb.
HesecomocTs n

Heperpy3ku

bubnnotexa [IOK
https://m.edsoo.ru/ffQ
af33c

26

PaBHoBecue
MaTePUATBHOU
TOYKH.
AOCOIIOTHO
TBEPJIO€ TEIIO.
PaBHOBecue
TBEPJIOTO TEJA C
3aKpEIIEHHOW
OCBIO BpaIlCHUS.
MOoOMEHT CHIIBI.
LenTp TsxecTH

but6mmorexa [IOK
https://m.edsoo.ru/ffQ
afe36

27

PaBHOBecue
MaTepuaIbHON
TOYKH.
AOGCOIOTHO
TBEPIOE TEIIO.



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

PaBHoBecue
TBEPJIOTO TEJA C
3aKpEIIEHHOW
OCBIO BpallCHUS.
MOMEHT CHIIBI.
LenTp TsxECTH

Pemenne 3agay o

" bubnuortexa [JOK
Teme "MoMeHT
28 crer, Len https://m.edsoo.ru/ffO
- CHIP b02bd
TSOKCCTH
IloaroroBka k
KOHTPOJIBHOU
pabore o Teme bubnunoreka [JOK
29 "MexaHndecKkoe https://m.edsoo.ru/ff0
JBH)KCHHE. b0408
B3aumoneiictBue
Ten"
KontposnbHas
paboTa 1o Teme
" bubnuorexa [JOK
MexaHu4ueckoe
30 https://m.edsoo.ru/ff0
IBIKEHUE.
. b06ec
B3aumonaeiictBue
Ten"
Nmmnynsc Tena.
NMiynsc cuisl.
3aKkoH
bubnnotexa [IOK
COXpaHEHUS
31 MITVITE https://m.edsoo.ru/ff0
ypea. b07fa
Yupyroe u
HEyIpyroe
B3aMMO/ICHCTBHE
Pemenue 3agay mo
" but6mmorexa [JOK
Teme "3aKkoH
32 COXDAHCHIS https://m.edsoo.ru/ff0
b " b09%6c¢
UMITyJIbCa
Ypok-
KOH(epeHIUs
1 "PeakTuBHOE
JIBUKEHUE B
npupoje u
TexHuke"
MexaHnuueckas bubnuorexa [IOK
34 | paGotawu https://m.edsoo.ru/ff0
MOIIIHOCTh b0a84
35 | Pa6ora cuibl bubnuotexa [JOK
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TSYKECTH, CUJIBI
YIPYTOCTH U CUJIBI
TPEHUS

https://m.edsoo.ru/ffQ
b0db8

36

JlaGopatopHas
paboTta
«Omnpenenenue
paboOTHI CHITBI
TpEeHUs pU
PaBHOMEPHOM
JBIKEHHUH Teja
o
TOPU30HTAIIBHOMN
MMOBEPXHOCTH»

37

CBs3b DHEPTUU U
paboTHI.
IToTeHuManbpHas
SHEprus

38

Kunernueckas
sHeprus. Teopema
0 KHHETUYECKOM
SHEpPrUu

but6mmorexa [IOK
https://m.edsoo.ru/ffQ
b0c32

39

3akoH
COXpaHEHHUS
SHEPTHH B
MEXaHHKe

40

JlaGoparopHas
paboTta
«H3yuenne
3aKOHa
COXpaHEHHUS
SHEPTUN

bubnnotexa [IOK
https://m.edsoo.ru/ffQ
bl2fe

41

KonebarenpHoe
JIIBUKEHUE U €r0
XapaKTePUCTUKU

but6mmorexa [IOK
https://m.edsoo.ru/ffQ
b1858

42

3aTtyxaroiue
KOJIEOAHMUSL.
Beinyxaennbie
KoIe0aHus.
Pe3onanc

but6mmorexa [IOK
https://m.edsoo.ru/ffQ
b20f0

43

MatemaTudeckuii
U NIPYKUHHBINA
MasTHUKH

44

Ypok-
HCClIeNOBaHUE
«3aBUCUMOCTDH

but6mmotexa [IOK
https://m.edsoo.ru/ff0
bl197a
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nepuoja
KoJIe0aHul OT
KECTKOCTH
MPYKUHBI 1
MAacChl IPy3a»

45

[IpeBpamenue
SHEPTUU MPHU
MEXaHUYECKUX
KoJIe0aHusIX

46

JlaGoparopHas
paboTa
«Onpenenenune
94acTOTHI U
nepuoza
KoJIeOaHUH
HpPY>KMHHOT'O
MasiITHUKa»

bubnnotexa [IOK
https://m.edsoo.ru/ffQ
blaec

47

JlabopaTopHas
paboTa
«IIpoBepka
HE3aBHUCUMOCTH
nepuoaa
KosiebaHuii rpysa,
MOJIBELIEHHOTO K
HUTH, OT MacChI
rpy3a»

bubnuorexa [JOK
https://m.edsoo.ru/ffQ
bl97a

48

Mexanuueckue
BOJHEL. CBOMCTBA
MeXaHUYECKHX
BOJIH.
IIpononsHbIE U
MOTIEPEYHbIE
BOJIHBI

bubnnotexa [IOK
https://m.edsoo.ru/ffQ
b2l1fe

49

Ypok-
KoH(pepeHus
"MexaHn4ecKHne
BOJIHBI B TBEPAOM
TeJe.
CelicMudecKkue
BOJIHBI"

50

3BYK.
Pacnpoctpanenue
U OTpa)keHHe
3ByKa

51

Ypok-
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HCCIeI0BaHNE
"HabGaronenue
3aBHCHMOCTH
BBICOTHI 3ByKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa
U BbICOTA TOHA.
AxycTuueckuit
pE30HaHC

53

Ypok-
KOH(epeHIus
"VpTpa3Byk u
nH(ppa3ByK B
npupoje u
TeXHUKe"

bubnnotexa [IOK
https://m.edsoo.ru/ffQ
b23ca

54

IloaroroBka k
KOHTPOJBHOM
paboTe 1o Teme
"3aKOHBI
COXpaHEeHHsI.
MexaHu4uecKkue
Koe0aHus U
BOJIHBI"

but6mmorexa [IOK
https://m.edsoo.ru/ffQ
b2510

55

KonTposbHas
paboTa o Teme
"3aKOHBI
COXpaHEHHS.
Mexanuueckue
KoJeOaHus U
BOJIHBI"

56

:‘)J'ICKTPOMaFHI/ITHO
€ II0JIC.
:‘)J'ICKTPOMaFHI/ITH
bIC BOJIHBI

but6mmorexa [IOK
https://m.edsoo.ru/ffQ
b2abe

57

CBoiicTBa
ANIEKTPOMATrHUTHBI
X BOJIH

58

Ypok-
KOH(epeHITUs
"[Ikama
AIIEKTPOMATHUTHBI
X BOJIH.
Wcnonp3oBanue
ANIEKTPOMATHUTHBI
X BOJIH It

bubnmuorexa [JOK
https://m.edsoo.ru/ffQ
b2fe6
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COTOBOH CBs3H"

59

Ypok-
WCCIIeIOBAaHUE
"U3yueHue
CBOMCTB
3IEKTPOMArHUTHBI
X BOJIH C
MTOMOIIbIO
MOOHIIEHOTO
tenedona"

but6motexa [IOK
https://m.edsoo.ru/ffQ
b2c6¢c

60

Pemenue 3amau Ha
OonpeaeeHue
YacCTOTHI U JJTUHBI
3JIEKTPOMArHUTHO
U BOJIHBI

61

DJIeKTpOMarHuTHa
sl MPUPOJIa CBETA.
CkopocTh CBeTa.
Bonnossie
CBOIiCTBa CBETA

bu6mmorexa [IOK
https://m.edsoo.ru/ffQ
b31d0

62

Hcrounuku cBera.
IIpsimonuHeitHOE
pacnpocTpaHeHue
cBeTa. 3aTMEHUS
Connua u Jlynst

bubnuorexa [JOK
https://m.edsoo.ru/ffQ
b3658

63

3aKOH OTpaXEHUS
CBeTa. 3epkaja.
Pemenne 3agay Ha
MPUMCHCHHE
3aKOHa
OTpa)KE€HHUsI CBETA

bubnnotexa [IOK
https://m.edsoo.ru/ffQ
b38c4

64

IIpenomiienue
cBeTa. 3aKoH

PEIOMIICHHUS
cBeTa

but6mmorexa [JOK
https://m.edsoo.ru/ffQ
b3aea

65

ITonnoe
BHYTPECHHEE
OTpakeHUE CBETA.
Wcnonp3oBanue
IOJIHOT'O
BHYTPEHHETO
OTpa)KEHUS B
OINTHYECKHUX
CBETOBOJAX

bubnuorexa [JOK
https://m.edsoo.ru/ffQ
b3c5c

66

JlaGoparopHas
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paboTa
"UccaenoBanue
3aBUCHMOCTH yTJja
MPEIOMICHHUS
CBETOBOTIO JIy4a OT
yTiia TmaieHus Ha
rpaHuue "Bo3nyx-

nn

CTCKJIO

67

Ypok-
KOH(epeHIus
"Ucnonp30BaHue
IIOJTHOT'O
BHYTPEHHETO
OTpa)KEHHUSI:
CBETOBOJbI,
OIITHKOBOJIOKOHHA
s CBA3B"

68

JIMH3bIL.
OnrTrueckasa cuia
JINH3EI

bub6mmorexa [IOK
https://m.edsoo.ru/ffQ
b3f2c¢

69

ITocTpoenue
n300pakeHuH B
JUH3aX

bubnuorexa [JOK
https://m.edsoo.ru/ffQ
b444a

70

JlabopaTopHas
pabota
"Onpenenenue
(hokycHOTO
PACCTOSIHUS U
ONTUYECKOMN CHIIBI
cobuparomiei
JUH3BI"

bubnnotexa [IOK
https://m.edsoo.ru/ffQ
b4206

71

Ypok-
KoH(pepeHus
"Onrtuyeckue
JUH30BBIC
npuooph!"

but6mmorexa [IOK
https://m.edsoo.ru/ffQ
cOa7e

72

I'na3 kak
ONTUYECKAs
cucreMa. 3peHue

bubnuorexa [JOK
https://m.edsoo.ru/ffQ
b4684

73

Ypok-
KOH(EepeHITUs
"JleeKThl 3peHusl.
Kaxk coxpanuts
3peHue"

74

Pasznoxenue

but6mmorexa [IOK
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Oejioro ceeTa B
crektp. OnbIThI
HreroTona.
Cnoxenue
CIIEKTPaJIbHBIX
IIBETOB.
Hucnepcus ceera

https://m.edsoo.ru/ffQ
c0fdc

JlabopaTopHas
pabota "OnbITHI
10 Pa3JI0KEHUIO
Oernoro cBeTa B

CHEKTp U bubnmnoreka [JOK
75 | BOCHPUSTHIO https://m.edsoo.ru/ff0
[BETA MPEIMETOB c0e2a
pU UX
HaOJIFOJEHUNA
yepes [IBETOBBIC
¢bunabTpH"
YPpOK-TIpaKTUKYM
"BoJIHOBEIE
76 CBOIiCTBa CBETA:
JUCTIePCHs,
uHTepepeHus u
mudpakmms”
OnBITHI Eu6 OK
Pesepdopaa u nonuoteka I
77 MAHCTADHAS https://m.edsoo.ru/ffO
P c12a8
MOJeNb aToMa
IToctynats! bopa.
78 Mopens aToMma
bopa
Hcnyckanue u
MOTJIONICHHUE
but6mmorexa [IOK
CBETa aTOMOM.
79 https://m.edsoo.ru/ff0
KBaHTHI.
N cld4c
JInnenyaTeie
CIIEKTPBI
YpOoK-IIPaKTHKYM
" P P Y bubnuoreka [JOK
HaGmonenne
80 CHEKTDOB https://m.edsoo.ru/ff0
OB c1550
WCITYCKaHUS
P but6mmotexa [IOK
aIMOaKTHBHOCTh
81 o 8 BYIEL https://m.edsoo.ru/ff0
A cl672
22 Crtpoenue bubnuotexa [JOK
aTOMHOTO sipa. https://m.edsoo.ru/ff0
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Hyxnonnas
MOJIENb

cl8ac

83

PannoakTuBHEIE
MpEeBpAIICHUS.
M3oTonsl

but6motexa [IOK
https://m.edsoo.ru/ff0
clal4

84

Pemenue 3amau 1mo
TEeME:
"PagnoaKkTHBHbBIE
npeBpameHus”

bub6nuorexa [JOK
https://m.edsoo.ru/ffQ
clbda

85

[Tepuon
rnojypacnaja

86

Ypok-
KOH(epeHIus
"PamnoaKTUBHEIE
U3ITy4YCHUS B
IPUPOJIE,
MeQuLHE,
TeXHuke"

bubnnotexa [IOK
https://m.edsoo.ru/ffQ
c2126

87

Snepnbie
peakuuu. 3aKOHbI
COXpaHEeHUst
3apsA0BOTO U
MacCOBOTI'0 YHCEI

bubnuorexa [JOK
https://m.edsoo.ru/ffQ
clc58

88

DHeprus CBsI3U
ATOMHBIX S7CP.
CBSI3b MacChl U
SHEPTUU

bub6nuorexa [JOK
https://m.edsoo.ru/ffQ
cld7a

89

Pemenne 3agau o
teme "SAnepHbie
peakuun"

90

Peaknum cuHTE3a
U JICJICHUS sIep.
HcTounuku
sHepruu CostHIla
U 3BE3N

but6mmorexa [IOK
https://m.edsoo.ru/ffQ
cle88

91

Ypok-
KOH(epeHIUs
"SAnepHas
SHEpreTUKa.
HeitctBus
paIrOaKTUBHBIX
M3JIy4YeHUH Ha
KUBBIE
OpraHu3mMbI"

92

IloaroTtoBka x

but6mmorexa [IOK
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KOHTPOJBHOM
paboTe 1o Teme
"DJIeKTpOMAarHuTH
o€ 1oiJe.
DNeKTpOMarHuTH
bI€ BOJIHBI.
KBanToBbie
siBJIeHUS"

https://m.edsoo.ru/ffQ
c223e

93

KontponsHas
paboTa 1o Teme
"DneKTpOMarHuTH
o€ IoJie.
DNeKTpOMarHuTH
b€ BOJIHBI.
KBaHToBBIE
siBieHus"

94

IToBTOpEHUE,
00o01EeH E.
JlabopaTopHbie
paboThI IO KypCy
"BzaumoneiicTaue

TCII

but6mmorexa [IOK
https://m.edsoo.ru/ffQ
c245a

95

IToBTOpEHUE,
00o01mIeHHE.
Perenue
pacUYEeTHBIX U
KayeCTBEHHBIX
3aJ1a4 [0 TeMeE
"TenmnoBbIe
npouecch”

bub6nuorexa [JOK
https://m.edsoo.ru/ffQ
€2572

96

IToBTOpEHwUE,
00o01IeHHE.
Pemenue
pacYeTHBIX U
KayeCTBECHHBIX
3aJ1a4 110 TeMe
"KIIJI TermoBbIX
nBurarejien"”

but6mmorexa [IOK
https://m.edsoo.ru/ffQ
c2a22

97

[ToBTOpEHue,
000011ICHME.
Pemrenne
pacyeTHBIX U
KauyeCTBEHHBIX
3aJ1a4 I10 TeMeE
"KIT,

bubnuorexa [JOK
https://m.edsoo.ru/ffQ
c2b30
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QJICKTPOYCTAHOBO

n

K

98

IToBTOpEHUE,
00o01EeH eE.
JlaGopaTopHblie
paboTHI IO KypCy
"CBeToBbIC
siBJIeHUS"

but6mmotexa [IOK
https://m.edsoo.ru/ffQ
c2c52

99

[ToBTOpEHME,
000011ICHHE.
Pa6Gora ¢
TEKCTaMU II0 TeME
"3aKOHBI
COXpaHEeHUs B
MexaHuke"

bubnnotexa [IOK
https://m.edsoo.ru/ffQ
c2d6a

100

IToBTOpEHwUE,
00o01EeH E.
PaboTa ¢
TEKCTaMU I10 TEME
"Konebanus u
BOJIHBI"

bubnnotexa [JOK
https://m.edsoo.ru/ffQ
c2e82

101

IToBTOpEHUE,
00001IeHHE.
Pabora c
TEKCTaMU 10 TEME
"CBeTOBEIE
SIBJIECHUS"

bu6nuorexa [JOK
https://m.edsoo.ru/ffQ
c3044

102

IToBTOpEHME,
000011ICcHME.
PaboTa ¢
TEKCTaMU I10 TEME
"KBaHTOBas 1
saepHas puszuka'

OBILEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102
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IMPOBEPSIEMBIE ITPEJMETHBIE PE3YJIBTATHI OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMN ITPOT'PAMMbBI OCHOBHOI'O

OBHIEI'O OBPA3OBAHUA
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7 KJIACC

Kon
NMPoBeEPsSIEMOT0
pe3yJjbTarta

IIpoBepsieMble peAMeTHbIE Pe3YJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT0 00111€r0 00pa3oBaHus

1.1

HCII0JIb30BAaTh NU3YUYCHHBIC ITOHATUA

1.2

pas3iindaTtb SBJCHUSA MO OMNHUCAHHUIO UX XapPAKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘ICCKOG SIBJICHUC

1.3

pacno3HaBaTb IIPOSBIECHUE HW3YYEHHBIX (PU3UYECKUX SBJICHUH B
OKpY’KalollleM MHpe, B TOM uuciie (pu3ndeckue sBICHUS B IPUPOJE,
IIPU 3TOM NEPEBOJUTH MPAKTHUECKYIO 3a1ady B y4eOHYIO, BBLIENSTh

CYILLIECTBEHHBIE CBOICTBA (MpU3HAKH) (PU3HUECKHX SBICHUI

1.4

ONMCHIBATh W3YYCHHBIC CBOHCTBA TeN W (DU3HUECKHE SBJICHHS,
UCTIONIB3YS  (pU3WUYecKHWe BEIMYWHBI, TPH ONUCAHWH IPABUIBHO
TPAKTOBAaTh (PU3UYCCKUI CMBICI HCIOJIB3YeMBIX BEIHYUH, WX
0003HAYCHUS U CIMHMIIBI PU3NYECKUX BEIUYMH, HAXOIUTh POPMYIIBI,
CBA3BIBAIOIINE JaHHYIO (U3UYECKYI0 BEJIMYUHY C JIPYTUMH
BeIMYMHAMHU, CTPOUTHh TpaduKH  HW3YYCHHBIX  3aBUCUMOCTEH

(bU3HYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOWCTBA Tel, (U3MUYECKUE SBJICHUS W TMPOIECCHI,
UCIIOJIB3Yysl HW3YUYCHHBIE 3aKOHBI, TPH O3TOM JIaBaTh CJIOBECHYIO
GopMyNIHpOBKY 3aKOHa M 3alHCHIBAaTH €ro  MaTeMaTHYeCKOe

BBIPaKCHUE

1.6

OOBACHATh (PU3UYECKHE SIBJICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM
9yyclie M B KOHTEKCTE CHUTyallMil MpPaKTHUKO-OPHUEHTHPOBAHHOTO
XapakTepa: BBIBIATH NPUUYUHHO-CIEJCTBEHHBIE CBS3U, CTPOUTH
oObsicHeHHEe W3 1 — 2 JJOrMYeCKMX IIaroB ¢ omopoil Ha 1 — 2
M3YUYCHHBIX CBOMCTBA (PM3MUECKUX SBJICHUH, (PM3MUECKUX 3aKOHA HIIH

3aKOHOMEPHOCTHU

1.7

pemate pacu€THble 3aauu B 1 — 2 OeHCTBHS, MCHOIB3YS 3aKOHBI U
(dbopMyIibl, cBSA3bIBaIONIME (GU3NUECKUE BETUYHHBI: HA OCHOBE aHAN3a
YCIIOBHUSI 3aJayd 3alUCbIBaTh KPAaTKOE YCJIOBHUE, IOJACTABIIATh
¢buznyeckre BeIMYUHBI B (OPMYIIBI U IPOBOIUTH PacU€Thl, HAXOTUTh
CIIpaBOYHbBIC JTAHHBIC, HEOOXOIUMBIC JJISI PEIICHUS 3a]a4, OlICHUBATh

PEaTUCTUIHOCTD MOTYUYEHHON (PU3NUECKON BETUIUHBI

1.8

paciio3HaBaThb HpO6J’IeMI)I, KOTOPBIC MOKHO pPCHIUTHL IIPpH IMOMOIIU




(U3HYECKUX METOJI0OB, B OINHWCAHUHM WCCICIOBAHUS BBIACIATH
MpoBepsieMoe  TPEOJI0OKESHUE (runortezy),  paziu4yaTth M
MHTEPIPETUPOBATh MOJNYYCHHBIH pE3yNbTaT, HaXOJUTh OIIMOKH B

XO0J€ OIIbITa, A€JaTh BBIBOABI IO €0 pe3yjbTaTaM

1.9

MPOBOJUTH OMBITHI IO HAOMIOMCHUIO (PU3NYECKUX SBICHUN WIH
¢u3nUecKkux  CBOWCTB  Tel:  (OpMYyJIHpOBATH  TPOBEpPSIEMbIC
MPEANONIOKEeHHS, COOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyZJ0BaHus, 3aIIMCBHIBATH X0/ OIbITa U (POPMYJIMPOBATH BBHIBOJIbI

1.10

BBIIIOJIHATh IPSIMBIE M3MEPEHUs C MCIOJb30BAaHUEM AHAIOTOBBIX H
u(ppOoBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB € YUETOM

3aJIaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI

1.11

MPOBOJUTH  HCCIIEOBAHME  3aBUCUMOCTH  OJIHOW  (pU3UUECKOU
BEJIMYMHBI OT JPYIroOd C HCIOJIB30BAHUEM INPSIMBIX HW3MEPEHHH,
y4acTBOBaTh B IIJIAHUPOBAHUU Y4YEOHOTO HCCIIENOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMUS, CIEAYs IPEII0KECHHOMY ILIaHy,
¢bukcupoBaTh pe3yJbTaThl MOJYYCHHOW 3aBUCHUMOCTH (PU3HUECKHX
BEIIMYHH B BUJC MPEUI0KCHHBIX TaOJIUIl U TPaPHUKOB, 1eJIaTh BHIBOIBI

I10 pE3yJibTaTaM UCCICIOBaHUs

1.12

MPOBOJUTH KOCBEHHBIE HM3MEPEHHs (PU3NUECKUX BEJIMYHUH, CIEIys
MPEI0KEHHON MHCTPYKUUU: TIPU BBINOJIHEHUH U3MEPEHUN coOupaTh
SKCIIEPUMEHTAJIBHYIO YCTAaHOBKY W BBIUHUCIATH 3HAYEHHE HCKOMOMU

BCIINMYHUHBI

1.13

coOnroaTh IpaBWJIa TEXHUKM 0€30IaCHOCTM Ipu  padbore ¢

1a00paTOPHBIM 000pYyAOBAHUEM

1.14

yKa3blBaTh MPUHLHUIBI  JEUCTBUA MNPUOOPOB M  TEXHUYECKUX
YCTPOMCTB, XapakTepu30BaTh MPHUHIMUIBI JACHCTBHS HM3yUYEHHBIX
npuOOPOB U TEXHUYECKUX YCTPOINCTB C TOMOIIbIO WX OMHMCAHHS,
UCIOJNB3ysSd 3HAHUS O CBOWCTBAX (PU3WYECKHX  SABJICHUA U

HEOOXO0IMMBbIC (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOJUTL TPUMEPHl (HAXOAUTH HHPOPMAIMIO O MPHUMEPax)
MPAKTHYECKOrO UCITOIb30BaHMS (PU3NUECKUX 3HAHUHI B MMOBCEAHEBHOM
KU3HM I8 oOecrieueHuss OC30IacCHOCTH MpH  OOpallleHHH ¢
npudopaMu ¥ TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBBS U

cOOJI0ICHHSI HOPM HKOJIOTMYECKOr0 MOBEICHUS B OKpY XKaloLIeH cpene

1.16

OCYUIECTBIIAT OTOOP MCTOYHUKOB MHpOpManuu B cety MHTepHET B
COOTBETCTBHUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE

UMCIOIIIUXCA 3HAaHUM | HYTéM CpaBHCHUSA PA3ZJIUYHBIX HCTOYHUKOB




BBIACIATH I/IH(l)OpMaL[I/IIO, KOTOpasa SABJIACTCA HpOTI/IBOpe‘II/IBOfI HIIN

MOYKET OBITh HEJJOCTOBEPHOM

1.17

UCII0JIb30BaTh pu BBIIIOJIHCHU U yueOHbIX 3alaHui
HAayYHONOMYJIAPHYIO  JIUTEpaTypy  (QU3UYECKOrOo  COJep KaHUs,
CIpaBOYHBIE MaTepHaybl, pecypcbl cetTh VIHTepHeT, BlaneTh
npuéMamMH KOHCIIEKTUPOBaHUS TEKCTa, IpeoOpa3oBaHus HHopMaUK

W3 OJTHOW 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOIICHHUS
Ha OCHOBE 2 — 3 HWCTOYHHKOB HH(pOpManuu (U3NIECKOTO
COJIep)KaHUs, B TOM YHWCIIC MyOJIMYHO AENaTh KPAaTKUE COOOIIEHHS O
pesyibTaTax IPOEKTOB WINM Y4YeOHBIX HCCIENOBAHUH, NpPU 3TOM
IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHATHHHBIN ammapar Kypca

(U3MKH, CONPOBOXKIATh BHICTYIIJIEHUE MPE3eHTaLUe

1.19

MIPU BBIMOJHEHUN YUEOHBIX MPOEKTOB U MCCIIEIOBAHHI pacIpeaesaTh
00s13aHHOCTH B TPYTMIE B COOTBETCTBUHU C MOCTABICHHBIMU 3a/1auaMu,
CIICIUTh 3a BBINOJHECHHUEM IIIaHa JEHUCTBUM, aJeKBAaTHO OILICHUBATH
COOCTBEHHBIM BKJIaJA B JICATEIBHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aMMOJCHUCTBHE, YUUTHIBAsI MHEHHE

OKPY’KaFOIINX

8 KUIIACC

Kon
NMpoBepPsIeMOro
pe3yabTarTa

IIpoBepsieMble mpeAMeTHBIE Pe3YJbTAThl 0CBOCHUsSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT0 00111er0 00pa3oBaHus

1.1

HUCIIOJIB30BaTh MOHATHUA

1.2

pas3iniaTb ABJICHUA IO OIIMCAHUIO HX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPHUPYIOIMIUX JaHHOC (bPISI/I‘leCKOC SBJICHUC

1.3

pacrno3HaBaTh MpPOSIBIIEHUE M3YUYCHHBIX (DU3MUYECKUX SIBICHUH B
OKpYXaloleM MHUpe, B TOM uucie (pu3nueckue SBICHUS B MPUPOJE,
IIpU ATOM IE€PEBOAUTH MPAKTUYECKYIO 3a/1a4dy B y4eOHYIO, BbIIEIATDH

CYILLIECTBEHHbIE CBOICTBA (IpU3HAKHU) (PU3HUECKUX SBICHUI

1.4

ONHCHIBATh HW3YYCHHBIE CBOHCTBA Teln U (DU3HUECKHE SBICHHS,
UCTIONB3YS  (pU3MUecKre BENWYUHBI, TPHU OMUCAHWH TPABUIBHO
TPaKTOBaThb  (PU3UYECKUH  CMBICT  HMCIONB3YEMBIX  BEJIHYUH,
0003HaYCHHS U €IUHMIIBI PU3NUECKUX BEITUYNH, HAXOIUTh (POPMYIIBI,

CBA3BIBAIOIINC JaHHYIO (I)I/ISI/I‘IGCKYI-O BCIINYURHY C ApyrumMu




BEJIMYMHAMU, CTPOUTHh  TpaduKM  HU3YYEHHBIX  3aBUCUMOCTEH

(U3HYECKUX BEITUYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (U3WYECKUE SBICHUS U IPOIECCHI,
WCMOJIb3Yysl H3YyYEHHbIC 3aKOHBL, MPHU 3TOM [IaBaTh CIIOBECHYIO
(GOpMYIMpPOBKY 3aKkOHa MW 3alHChIBATh €r0  MaTEeMaTHYECKOe

BBIpaKCHUE

1.6

OOBSICHATH (PU3UUECKUE MPOIECCHl U CBOICTBA Tell, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISBJISTh IPUUMHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1
— 2 JIOTMYECKHX IIaroB ¢ MOMOIIbI0 1 — 2 M3yYEeHHBIX CBOWCTBa

q)HSI/I‘IeCKI/IX HBHGHHﬁ, q)HBI/I‘lCCKI/IX 3dKOHa WJIM 3aKOHOMEPHOCTH

1.7

pemats pacy€THble 3a7aud B 2 — 3 NeHCTBUS, UCIOJIb3YS 3aKOHBI U
(dhopMyIibl, CBS3BIBAIONINE (PU3UUECKME BEIMUYMHBI: HA OCHOBE aHAIN3a
YCJIOBHA 3aga4U 3alIMChIBAThL KPATKOC YCIIOBUE, BBIABJIATE HCJOCTATOK
JaHHBIX JJIs pEIIeHUs 3a/Jayd, BBIOMpPATh 3aKOHBI U  (POPMYJIBL,
HEOOXOaMMBbIE ISl €€ pelIeHus, NMPOBOJIUTh pacuy€Thl U CpPaBHHUBATH
INOJTYYCHHOC 3HA4YCHHUC (I)HSH‘ICCKOP’I BCIWYHNHBI C H3BCCTHBIMU

JaHHBIMH

1.8

pacno3HaBaTh MPOOJEMBbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU
(GU3NYECKUX METO/I0B, UCIIOJB3YS OMMCAHUE UCCIIEIOBAHMS, BBIIETAT
MIPOBEPSIEMOE TMPEAINOJIOKEHNE, OLICHUBATh MPABUIBHOCTH IMOPSAAKA

MPOBCACHUS UCCIICAOBAHMS, NCIATh BHIBOIbI

1.9

IPOBOJUTH OMNBITHI MO HAOMIOACHUIO (PU3MYECKUX SIBICHHH WU
¢u3Mueckux  CBOMCTB  Tes:  (OPMYJIUpPOBATH  MPOBEpSIEMBbIC
NpPEANONIOKEeHNs, COOMpPaTh  yCTAaHOBKY M3  IPEUIOKEHHOTO

060py,I[OBaHI/I${, OIIMCBIBATH XO/J OIIbITa 1 (bOpMyJ'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATh IPSMBIE HM3MEPEHUS C HCIOJIb30BAHMEM aHAIOTOBBIX
pUOOPOB U JATYUKOB (PU3MUECKUX BEJIUUUH, CDABHUBATh PE3YJIbTATh

M3MEpPEeHUH C Y4ETOM 3aJaHHOU a0COIIOTHOM MOTPEITHOCTH

1.11

IIPOBOJUTh  MCCIIEJOBAHME  3aBUCUMOCTH  OJHOW  (pU3MUECKOU
BEJIMYMHBl OT JPYrodl C HCIOJIB30BAHUEM MPSAMBIX H3MEPEHUIL:
IUIAHUPOBATh HCCIEOBaHWE, COOMpaTh YCTAHOBKY U BBIIOJIHATH
U3MEPEHHUs, cieays  INpeUIoKEHHOMY  IUIaHy,  (DUKCHUPOBAThH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJAE TaOMUIl M rpaduKoB,

ACJIaTh BBIBOJKI ITO PE3YJIbTaTaM UCCICAOBaHUA

1.12

MNpOBOJUTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCIIMYHH:

IUIAaHUPOBATh U3MEPEHHUS, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,




ciaenys HpCI[JIO)I(CHHOfI HHCTPYKIIMU, W BbIYHUCIATL 3HAYCHUC

BCIIMYHUHBI

1.13

coONMoaTh TMpaBWia TEXHUKH Oe30mMacHOCTH Tmpu  pabore ¢

71a60paTOPHBIM 000pPYAOBaHUEM

1.14

XapaKTepu30BaTh MPUHIUIBl JACHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKHX YCTPOMCTB C ONOPOM HAa HUX OINUCAHHS, HCIOIB3Ys
3HAHUS O CBOWCTBaX (U3MYECKHX SIBICHHM U HEOOXOIUMbIe

(1)I/I3I/I‘{CCKI/I€ 3aKOHOMCPHOCTH

1.15

pacnno3HaBaTb NPOCTBIC TEXHUYCCKHUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI Mo CXeMaM MU CXCMATUYHbIM PpUCYHKAM, COCTABJIATH CXCMbI
QJICKTPHUYCCKUX nenem c MOoCJICA0BATCIIbHBIM W IIAPpAJJICIIbHBIM
COCIMHCHHUCM 9JICMCHTOB, pas3ianvdasn YCJIOBHBIC 0003HaYEeHU

JIEMEHTOB JIEKTPUYECKUX LIeTIeH

1.16

NPUBOJNUTL TPUMEPHl (HAXOAUTH HHPOPMAIIMIO O MPUMEPax)
MPAKTHYECKOTO UCITOJIH30BaHMS (PH3NICCKUX 3HAHUI B TOBCEAHCBHOM
KU3HM I8 oOecrieueHusi OC30IacHOCTH MpH  OOpalleHHH ¢
nprUOOpPaMU ¥ TEXHUYECKUMHU YCTPOMCTBAMHM, COXPAHEHHS 30POBbS U

COOJIFOICHUSI HOPM 3KOJIOTHYECKOTO TTOBEJICHUS B OKPY KaIOIICH cpese

1.17

OCYUIECTBIIATh MOUCK UHPOpMAINK (PU3NUECKOTO COACPKAHUS B CETU
WNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIyTEM CpaBHEHUS
JIOTIOTHUTENIBHBIX HMCTOYHUKOB BBLICHATh HMH(OpMAIHIO, KOoTopas

SBIISICTCSA TPOTUBOPEUYUBON MIIM MOXKET OBITh HETOCTOBEPHOM

1.18

UCIIOJIB30BaTh IPU  BBINOJIHEHMM Y4YeOHBIX 3aJaHUil Hay4HO-
MOMYJISIPHYIO JIUTEPATypy (PU3NYECKOro CoJepKaHUs, CIPABOYHBIC
Marepuaibl, pecypcbl ceth VHTepHer; BiaaeTb nOpuUEMaMu
KOHCIIEKTUPOBAHUA TEKCTa, MpeoOpa3oBaHus WH(GOPMAIIUU U3 OJHOU

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

co371aBaTh COOCTBEHHBIC MMCHbMEHHBIE M KPATKHE YCTHBIE COOOIICHMUS,
0006mast mHPOpMALIUIO W3 HECKOJBKUX HCTOYHUKOB (DU3UUECKOTO
COJIpKaHUsl, B TOM YHCII€ MyOJMYHO TMPEJICTABIATH PE3yJIbTATHI
MPOEKTHON WM UCCIEAOBATEILCKON JEATEIBHOCTH, MPU 3TOM
rpaMOTHO HCIOJb30BaTh H3YYCHHBIM MOHSATUWHBINA ammapaTr Kypca

(GU3MKH, COMPOBOXK/IATH BBICTYIIIICHUE TIPE3CHTAIIUEH

1.20

IIPU BBINOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3UUECKUX
MIPOLIECCOB pacIpesensITh 003aHHOCTH B TpYMIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 3a BBIIOJIHEHUEM IUIaHA

JNENUCTBUM U KOPPEKTUPOBATH €T0, a/IEKBATHO OI[EHUBATH COOCTBEHHBIM




BKJIa4 B JACATCILHOCTb TPYIIIbI, BBICTPAMBATH KOMMYHUKATUBHOC

B3aMMO/ICHCTBUE, IPOSBIISASL TOTOBHOCTh pa3pemiaTh KOH(IMKTHI

9 KJIACC

Kon
NMpoBepPsIEMOTro
pe3yabTarta

IIpoBepsieMble mpeAMeTHBIE Pe3YJbTAThl 0CBOCHUSI OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BATh U3YUCHHBIC ITOHATHA

1.2

pas3iindaTtb SABJCHUSA MO OMNHUCAHHUIO UX XapPaKTCPHBIX CBOWCTB M Ha

OCHOBE OIIBITOB, ACMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKOG SABJICHUC

1.3

pacno3HaBaTb IIPOSBICHUE W3YYEHHBIX (PU3UYECKUX SBJICHUH B
OKpY’KalollleM MUpE, B TOM uucie (u3ndeckue SBICHUS B IPUPOJE,
IIPU 3TOM NEPEBOJUTH MPAKTUUYECKYIO 337auyy B yueOHYIO, BBIIACIATH

CYILLIECTBEHHBIE CBOICTBA (MpU3HAKH) (PU3HUECKHX SBICHUI

1.4

ONHMCHIBATh HW3YYCHHBIC CBOHCTBA Tel W (PHU3UYECKHE SBICHHS,
UCTIOJIB3YS (pM3WYECKHWe BEIMYUHBI, TPH ONUCAHWHM IPABUIBHO
TPAKTOBAaTh  (PU3UYCCKUH  CMBICI  HCIOJB3YEMBIX  BEJIHMYHH,
0003HaYeHHS ¥ eAMHUIIB (PU3HUECKUX BENTUYNH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIONINE JIAHHYIO (PU3MYECKYI0 BEIMYMHY C JAPYyTHUMH
BEIMYMHAMHU, CTPOUTh TpaduKH  HM3YYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘IGCKI/IX BCIIMYHNH

1.5

XapaKTepU30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHHUS W IPOIECCHI,
WCNOJIb3ysl H3YyYEHHBIE 3aKOHBI, IIPU OSTOM JaBaThb CIIOBECHYIO
(GOpMyIHpPOBKY 3aKOHa M 3alHMCBhIBATh €r0 MaTEeMaTHYECKOe

BBIPaKCHUE

1.6

O0BSICHATh (PM3UYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YMCIIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUYMHHO-CIICZICTBEHHBIE CBSA3U, CTPOUTh OOBsCHEHHE U3 2
— 3 JOTrMYeCKMX IIAroB € IMOMOIIBIO 2 — 3 W3YYEHHBIX CBOMCTBA

¢bu3nYecKux SIBICHUN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHble 3ajJadyd (omuparomuyecs Ha cucrtemy u3 2 — 3
YpaBHEHHI), UCHOIB3yS 3aKOHBI H  (QOpPMYNBI, CBS3BIBAIOIIHE
cbmnqecxne BCJIMYMHBI: Ha OCHOBC aHa/IM3a YCJIOBUA 3adayu
3alMUCbIBAThL KPATKOC YCIIOBHUC, BBIIBJIATL HCAOCTANOIMIUC WU
HA30BITOYHEIE JAaHHBIC, BI)I6I/IpaTI) 3aKOHBI " (bOpMyJ'II)I, HeO6XOI[I/IMI)Ie

IJis1 pClICHUsA, MPOBOAUTH paC‘IéTI)I U OLOCHHBATh PCAJIUCTUYIHOCTDH




[I0JIYYEHHOr' 0 3Ha4eHUs (PU3NYECKOIN BEIMUMHBI

1.8

pacro3HaBaTh TPOOIEMBbI, KOTOPHIE MOXHO PELINTh NpPU MOMOIIU
(bU3NIECKUX METO/OB, MCIONbB3Yys ONMHUCAHUE HCCIICAOBAHMS, BBIICTATH
MPOBEPSIEMOE MPEANOTI0KEHUE, OIECHUBATH MPABUIBHOCTh MOPSAKA
MPOBEACHUSI HWCCIEAOBAHMS, JEJaTh BBIBOJBI, HWHTEPIPETUPOBATH

pe3yJIbTaThl HAOIIOICHUI U OTIBITOB

1.9

IPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MYECKUX SIBICHHH WU
(GU3MUECKUX CBOMCTB TeNl: CAMOCTOSITEIIbHO COOMpATh YCTAaHOBKY M3
n30BITOYHOTO Habopa 000PYJOBAHMSI, ONMHUCHIBATH XOJ OMbITA M €ro

pe3ynbTathl, GOPMYJIHPOBATH BHIBOJIBI

1.10

NPOBOJUTh TMpPH HEOOXOJUMOCTH CEPHI0 MPSIMBIX H3MEPEHHIA,
ompeneNss CpelHee 3HaueHUEe H3MepseMON BeJWYMHBI ((POKYCHOE
paccrosiHue coOuparomeld JUH3bI), 000CHOBBIBATH BBHIOOp CIIOC0OOa

U3MepeHus (M3MEPUTEIHLHOTO Mpudopa)

1.11

MPOBOAUTH HCCJIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH C
HCIOJIb30BAHUEM NPSMBIX W3MEPEHUH: IUIAHUPOBATH HCCIEIAOBAHUE,
CaMOCTOSITENILHO COOMpaTh YCTAHOBKY, (UKCHPOBATh pPE3YyJIbTaThl
MOJIYYCHHON 3aBHCHMOCTH (DM3MUYECKMX BEIUYMH B BHJAE TaOIHIH

Fpa(i)I/IKOB, ACJIaTb BBIBOAKGI IO PE3YyJIbTaTaM MCCICA0BaHUA

1.12

MPOBOJUTh  KOCBEHHBbIE  U3MEpPEHHMs  (U3UYECKUX  BEJIUYMH:
IUIaHUPOBATh U3MEPEHUs, COOUpaTh SKCIEPUMEHTANIbHYIO YCTAaHOBKY
U BBINOJHATh HU3MEPEHMs, CIEeAys NPEIIOKEHHOM HWHCTPYKIUH,
BBIYUCIIATh 3HAYCHUE BEIMYMHBI M AHAJIM3UPOBATh IOJy4YCHHBIC

pe3yJIbTaThl ¢ YYETOM 3aIaHHOM NOTPEIIHOCTH H3MEPEHU I

1.13

CO6J'IIOI[aTI) npaBujia TCXHHUKH 0e301acHOCTH Ipu pa60Te C

1a00paTopHBIM 000PYTOBaHUEM

1.14

pa3nuuyaTh OCHOBHBIC NPHU3HAKM W3YYEHHBIX (DU3MUYECKUX MOJelIe:
MaTepuajbHas TouKa, aDCOMIOTHO TBEPAOE TEJIO, TOUEUHBIH UCTOUHUK
cBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJElb aToMa, HYKIOHHas

MOJCJIb aTOMHOTI'O dApa

1.15

XapaKTepu30BaTh MPUHIUIBI JACHCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HUX ONHMCAHHUS, HCIOIb3Ys
3HaHHS O CBOWCTBaxX (pU3HUECKHX SBJICHUA H HEOOXOJUMEIE

¢u3nyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJB30BAaTh CXEMbl M CXEMaTHYHBIE PHUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIbHBIX npubopoB u

TEXHOJIOTMYECKUX IPOLIECCOB IMPHU PELICHUH Y4YeOHO-NPAKTUYECKUX




3a/1a4, ONTUYECKUE CXEMBI JUIS OCTPOEHUS U300paKeHUH B MJIOCKOM

3epKalie ¥ coOMparoiieit TuH3e

1.17

NPUBOJIUTh TpPUMEPHl (HAXOAUTh HH(POPMALMIO O MPHUMEpPax)
MPaKTUYECKOrO UCIIOIb30BaHMsI PU3NUECKUX 3HAHUI B MOBCEAHEBHOM
KU3HH I8 oOecriedeHus: O€30MacHOCTH TMpH  OOpalieHuH ¢
npudoOpaMy ¥ TEXHUYECKUMHU yCTPOMCTBAMU, COXpAHEHHS 3I0POBbS U

COOTIOICHHSI HOPM DKOJIOTHYECKOTO IMMOBEJICHUS B OKPY KAOIIEH cpefie

OCYUIECTBJIATh TOUCK UH(POpPMALNK (PU3NUECKOTO COAECPKAHUSI B CETU
WuTepHeT, caMOCTOSATENbHO (OPMYIHPYsS TOMCKOBBIA  3arpoc,
HaxoJWTh IYTH  ONPEACNICHHS  JOCTOBEPHOCTH  MOJYy4YEHHOU
MHGOpPMALlMM HAa OCHOBE HMEIOLIMXCS 3HAHUN M JIONOIHHUTENIBHBIX

HMCTOYHHKOB

1.19

UCIIOJIb30BaTh IpPHU  BBIMOJIHEHUH Y4YeOHBIX 3aJaHUM Hay4HO-
MOMYJISIPHYIO JIUTEPaTypy (QU3MUECKOro COJEpKaHHs, CIIPaBOYHBIE
Marepuaibl, pecypcsl cetn HTepHer; BiaaeTh npuéMaMu
KOHCIIEKTUPOBAHUA TEKCTa, peoOpa3zoBaHus WH(GOPMAIIUU U3 OJHOU

3HAKOBOM CUCTEMBI B JIPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIC IHMCHMEHHBIE U YCTHBIE COOOLICHHS Ha
OCHOBE HHGpOpPMAIlUM M3 HECKOJbKUX HMCTOYHHMKOB (PHU3HUECKOro
coJlep)KaHusl, MyOJUYHO MPEACTABIATh PE3yJbTaThl MPOCKTHOW WU
HCCIIEIOBATENIbCKOM ~ JIEATENBHOCTH,  NPH  3TOM  T'PAMOTHO
UCIIOJIb30BaTh U3yYCHHBIN MOHATUNHBIN allllapaT U3y4aeMoro pasziena
(GU3UKH W CONMPOBOXAATh BBICTYIUICHHWE IpE3CHTallMed ¢ y4ETOM

0COOEHHOCTEHN ayJUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3UUECKUX
MPOLIECCOB pacIpenensTh 00S3aHHOCTH B TPYMIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  3a/lauaMM, CJEAUTh 3a BBIIOJIHEHHEM IUIaHA
NEHUCTBUM U KOPPEKTUPOBATH €T0, a/IEKBATHO OLICHUBATH COOCTBEHHBIN
BKJIAJ B JESATEJBHOCTh TPYNIIbI, BBICTPAUBATH KOMMYHHUKATHBHOE

B3aMMO/JICHCTBUE, TPOSABIISASL TOTOBHOCTb pa3peliaTb KOH(IMKTHI

IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC




Kon
pa3nena

Koxa »yemenTta

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

®U3UKA U EE POJIb B TIO3HAHWM OKPYXKAIOIIEIO MUPA

1.1

®uzrka — Hayka O M0Opupoje. SBICHUS MNPUPOJIBL.
@u3MYEeCKUE  SBICHHUS: MEXAHUYECKHE, TEIUIOBBIE,

QJICKTPHUYCCKUC, MAIHUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

Ousnueckue BeaMUMHBL.  M3MepeHue  (u3NUECKUX
BenuuynH.  ®usnueckue  npubopsl.  I[lorpemrHocTs

HSMCpeHHﬁ. MC)KJIYHaPOJIHaﬂ CucTeMa € IMHHUI]

1.3

EcTecTBeHHOHAyuUHbII MeTOJI NO3HAHUS: HAOIIOJCHHE,
IIOCTAaHOBKA HAy4YHOI'O0 BOINPOCA, BBIABUKCHUE TUIIOTE3,
SKCIEPUMEHT 110 NPOBEPKE TUNOTE3, OOBSICHEHHUE

Ha6moz[aeMoro ABJICHUA

1.4

Onucanre GU3NYECKUX SBJICHUH C TIOMOIIBIO MOIeTIeiH

1.5

[IpakTueckue paboOTHI:

H#H##Par###3mepenue pacCTOSHUM.
###Par#Ht#3mepenne o0béMa KUJIKOCTH M TBEPAOIO
Tela.

###Par###Onpenenenue pa3MepoB MalbIX Tell.
###Par###lI3mepenue  TemmepaTypbl IpH  TOMOILIU

KUJIKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEPATYPBI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEHIECTBA

2.1

###Par###CTpoeHre BelecTBa: aTOMbl M MOJIEKYJIBI, UX
pasmepsl.  OmnbITBI,  JOKa3bIBAIOIIME  JTUCKPETHOE

CTPOCHHE BEIECTBA

2.2

###Par### ][ Bukenne yactull Bemectsa. CBs3b CKOPOCTU
JBW)KEHUSI YacTHL C TemIieparypoid. bpoyHoBckoe

NBIKEeHHE, TUh y3us

2.3

BzaumoeiicTBrue yacTHll BEIIECTBA: MMPUTAIKCHUC U

OTTAJIKMBAaHHUC

2.4

###Par### ArperaTHple COCTOSIHUS BEIECTBA: CTPOCHHE
ra3oB, XUJIKOCTEH U TBEPABIX (KPUCTAIUIMUECKUX) Tell.
B3anmoCBsI3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHO-MOJEKYJISIPHBIM

CTPOECHHEM

2.5

OcCo0OCHHOCTH arperaTHbIX COCTOSTHUN BOJIBI

2.6

[IpakTueckue paboOTHI:

###Par###OneHka nuaMeTpa atomMa METOJOM psIOB (c




WCIIONB30BaHueM GoTorpaduii).

#H#HPar###OnbITE o HAOJIIOAECHUIO TEIJIOBOT'O
paclmpeHus ra3os.

###Par##H#ONbITHL 10 0OOHAPY)KEHUIO JCHCTBUS CHII

MOJIEKYJISIPHOTO TPUTSKEHUS

JIBVDKEHUE 1 B3AUMOJIEMCTBUE TEJI

3.1

MexaHuueckoe JIBUJKEHHUE. PaBHomepHoOe u

HEpPaBHOMEPHOE JIBMKCHUE

3.2

###Par####CKopOCTb. Cpennsis CKOpOCTb pu
HEPABHOMEPHOM JBMXKEHUU. Pacuér myty u BpeMeHH

JABUXXCHUA

33

SIBnenue wmHepuuu. 3aKoH uHepuuu. B3aumoneiicTBue
TeJ KaK NPUYMHA U3MEHEHMS CKOPOCTH JIBUXKCHHS Tell.

Macca kak MCpa HHEPTHOCTHU TCJIa

34

###Partt## [motHocTe BemiectBa. CBS3b IUIOTHOCTH C

KOJIMYCCTBOM MOJICKYJI B €AUHHUILIC 00BéMa BCIICCTBA

3.5

Cuita KaK XapakTepHUCTUKA B3aMMOICHCTBHSI TEJ

3.6

Cuna ynpyroctd u 3akoH ['yka. M3mepenue cuibl ¢

INOMOIIIBIO ITMHAMOMETpPA

3.7

#H#Par#t## SIBnenne TiaroreHud U cuiia Tsokectu. Cuiia

TSDKECTH Ha IpyTHX ItaHeTax. Bec tena. HeBecomocTs

3.8

Cuna tpenus. TpeHUe CKONBKEHHS M TPEHUE IOKOS.

Tpenue B Ipupoae ¥ TEXHUKE

39

#H##HPar###(CnoxxeHue Ccwi, HaMpaBJCHHBIX IO OJHOMU

npsimoi. PaBHOIEHCTBYIOIIIAs CHIT

3.10

ITpakTnyeckue pabOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHXKEHHUS
(wapuka B JKHUJKOCTH, MOJEIHM  3JIEKTPUUYECKOTO
aBToMOOWIsI M Tak jainee). OmnpezneneHue cpeaHei
CKOPOCTU CKOJBXEHHs Opycka WM IIapuka IO
HAaKJIOHHOM  Iuiockoctu. OmpeneneHue  MIOTHOCTH
TBEPAOIO Tena. OnbIThI, JEMOHCTPUPYIOLIUE
3aBUCUMOCTb pacTsDKeHUs (IedopMalivu) MPY>KUHBI OT
NPUWIOKEHHOW  CWibl. ONBITB, JEMOHCTPUPYIOIINE
3aBUCHUMOCTb CHJIBI TPEHHUS CKOJBXKEHHS OT Beca Tena U

XapakTepa CONPHUKACAIOLIMXCS TOBEPXHOCTEN




dusnyueckue IBICHUS B npupoaec: NpuMepbl ABUKCHHA C

3.11 pPa3IMYHBIMU CKOPOCTSMU B YKUBON M HEKHBOU MPUPOJIE,
JIeiCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHuueckne ycTpoiucTBa: JUHAMOMETD, MOAIINITHUKA

JIABJIEHME TBEPJIBIX TEJI, )KUJIKOCTEN U T'A30OB

4.1

Hanenue TBEpmoro tena. CrmocoObl yMEHBIICHHUS U

YBCIUWYCHHUA OaBJICHUS

4.2

JlaBmenue raza. 3aBUCHMOCTE JaBJICHHS ra3za oT o0béMma,

TEMIIEpaTypbl

4.3

Hepe)laqa JaBJICHH S TBép)II)IMI/I TCJIaMHU, XKHUIKOCTAMHU U

raszamu. 3akoH [lackans. [TneBMaTHYeCcKHe MallTMHE

4.4

3aBUCUMOCTD JaBJICHUA KUOAKOCTH oT FJIy6I/IHBI.
IMappocratnaeckuii napagokc. CooOmArOIMeEcs: COCYIbL.

FI/II[paBJ'II/I‘-IeCKI/Ie MEXaHU3MBbI

4.5

AtMmocdepa 3emnu u atmochepHoe AaBieHue. [IpuanHbI
CyIIECTBOBaHUs BO3AYIIHON 000m04ku 3emiu. OmbIT
Toppuyennu. 3aBUCUMOCTb aTMOC(EPHOTO JTaBJICHUS OT

BBICOTEI HAZl YPOBHEM MOpPA

4.6

N3mepenue atmocdepnoro namieHus. [lpuboper ams

M3MEPEHUST aTMOC(HEPHOTO JTABIICHUS

4.7

JlelicTBUE XKUIOKOCTHM M Ta3a Ha IOTPYyXKEHHOE B HUX
Teno. BrelTankuBaromasi (apxumenoBa) CHIIa. 3aKOH

Apxumena

4.8

IInaBanue ten. Bo3znyxomnnaBanue

4.9

[IpakTiueckue paboOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJE OT
00béMa TOTpYKEHHOM B JKMJIKOCTb YacTH Tea.
OnpeneneHne BHITAIKUBAOLICH CHJIbI, IEUCTBYIOLIECH Ha
TENO,  NOrpyk€HHOE€ B  JKHIAKOCTb.  IIpoBepka
HE3aBUCHUMOCTH BBITAIIKWUBAIOLIEH CHUIIbI, JAEHCTBYIOLIEH
Ha Telo0 B JKMJAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKMBAIOLIEH
CUJIBI, IEUCTBYIOUIEH Ha TEJIO B JKUAKOCTHU, OT 00BEMa
MOrpyKEHHOW B KMJAKOCTh 4acCTH Te€Ja U OT IUIOTHOCTH
KUIKOCTH. Konctpyuposanue apeoMeTpa  WIH
KOHCTPYUPOBAHME  JIOOKM M  ompeacneHue  eé

rpy30I04bEMHOCTH




dusznueckue SABJICHUA B IIpUpoAacC: BJIIUSHHUC

4.10 aTMOC(EpPHOTO JaBJICHHUS HA XKUBOW OPraHU3M, TUIABAaHUE
pBIO
TexHunueckue ycTpoiicTBa: COOOIIAIOIIMECS COCY/IBL,
111 YCTPOICTBO BOJONPOBOJA, THUIPABIWYECKHI TMpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTD, DOHEPI'UA

5.1 Mexanunueckas pabora
5.2 Mexanndeckasi MOIIIHOCTh
53 [Ipocteie MeXxaHHU3MBI: pblyar, OJOK, HaKJIOHHAs
. 10ckocTh. [IpaBuiio paBHOBecus ppluara
54 [IpumeHnenue npaBuiia paBHOBECHS pbldara K 0J10Ky
«3omnotoe  mpaBuio»  MexaHukd.  Koadduuument
55 I10JIE3HOTO JIeHCTBUS MeXaHU3MOB. IIpocThie MexaHU3MBbI
B OBITY ¥ TCXHHKE
5.6 [ToreHmmanbHas SHEPTUM TeJIa, TOJHATOTO HaJ 3eMIIEH
5.7 Kunernueckas sneprus
s 53 [TonHast mMexaHuyeckasi SHeprus. 3aKOH H3MEHEHMS U
. COXpaHEHMsI MEXaHNYECKOM SHepruu
[IpakTueckue paboTHI:
###HPar###Onpenenenue pabOTBl CHIIBI TPEHUS TpPHU
- pPaBHOMEPHOM [JBMKEHMM Tela IO TOPU30HTAJIBHOU
' noBepxHOCTH. MccenenoBaHue yCIOBUH  PaBHOBECHUS
pbruara. Msmepenune KIIJI HakIOHHOW IJIOCKOCTH.
N3yueHne 3akoHa COXpaHEHUsI MEXaHUYECKOM IHEPrUun
510 ®duznueckue sBICHUS B MPUPOJE: pblYarM B Teje
' yesIoBeKa
TexHudeckne yCTpOWCTBAa: pblyar, MOJBHKHBIA U
5.11 HETIOJIBIDKHBIN OJIOKHM, HAKJIOHHASI TUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIIACC
Kon
Kon snemenTa IIpoBepsieMble 371eMeHTBI COAEPKAHUS
pasnena

6

TEIIJIOBBIE ABJIEHUA




OCHOBHBIC  IOJIOKCHHS MOHGKynﬂpHO-KHHGTH‘ICCKOfI

TEOPUH CTPOCHUS BeliecTBa. Macca i pa3Mepbl MOJICKYJI.

ol OnpITel, MOATBEPXKAAIOIINE OCHOBHBIE  IIOJOYKEHUS
MOJIEKYJIIPHOKMHETUYECKON TEOPUU
Mopnenn  TBEpHOro, KHJAKOIO M Ta3000pa3HOro
6.2 coctosiHuil BemniecTBa. Kpucramnudyeckue u amopHble
Tea
OOBsicHEHHE CBOWCTB T'a30B, )KUIKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE TIOJIOXKEHUH MOJEKYISIPHOKUHETHYECKOMN
TEOpUn
6.4 CMauuBaHueE U KaWUISIPHBIE SIBICHUS
6.5 TennoBoe pacimpeHue u cxatue
66 Temneparypa. CBsA3b TeMmMmepaTypsl CO CKOPOCTBIO
' TEIUIOBOTO IBM)KEHHUS YaCTHULL
67 Buytpennsis sneprus. CnocoObl H3MEHEHUS! BHYTPEHHEN
. SHEPruu: Terjonepeaaya U COBEepIICHUE padoThl
Bunel temonepenaydn: TEIUIONPOBOAHOCTb, KOHBEKIUS,
6.8
U3Jly4yeHue
KonnuectBo  TemnoTel.  YaenbHas — TEIIOEMKOCTh
6.9
BEILIECTBA
TensmooOMeH U TemiIoBO€ paBHOBECHE. YPaBHEHHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBieHne U OTBEpAEBaHUE KPUCTAITINYECKUX BEILECTB.
‘ VY nenpHas TEMI0Ta IUIABJICHUS
[TapooOpazoBanue u  koHzaencauus. Vcnapenue.
612 Kunenue. VYaenpHas  Temimora  mapooOpa3oBaHwUs.
. 3aBHCHMOCTb TEMIIEpaTypbl KMIIEHUS OT aTMOC(HEpPHOTo
JaBJICHUS
6.13 Bnaxxnocts Bo3myxa
6.14 OHeprus TOILUIMBA. Y IeJbHas TEIUI0TAa CrOPAHHUS
[Mpunnumel  paboThl  TemioBbIX  jaBurarenei  KITJ
6.15 TEIUIOBOTO ABuUrarens. TenaoBble NBUTATENW W 3allUTa
OKpYXaroIIeil cpeasbl
616 3aKOH COXpPAaHEHHUs U MPEBPAIICHHS YHEPTUU B TEILIOBBIX

npoieccax




[IpakTueckue pabOTHI:

###Par###0OnbITEL 10 OOHApYXKEHHIO JIEHCTBUS CHJI
MOJIEKYJISIPHOTO TPUTSHKCHHUSL.

###Par###OnbITbl 1O  BBIPAIIMBAHUIO  KPUCTAJUIOB
ITIOBAPEHHOM COJIM WJIM caxapa.

###Par###0nbITHl MO0 HAOMIOJEHUIO  TEIUIOBOTO
pacUIMpPEeHUs Ta30B, )KUJIKOCTEH U TBEPABIX TEIl.
###Par##Onpenenenue 1aBieHUs BO3lyXxa B OallJloOHE
HITpHILa.

H#H#HPar###OnbITbl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH
JaBJICHUsI BO3AyXa OT ero o0bémMa M HarpeBaHUs WU
OXJIQXKICHHUSI.

###Par###1IpoBepka TUnoTe3bl JUHEHHON 3aBUCUMOCTU
JUIMHBI CTOJOMKAa JKUIKOCTH B TEPMOMETPUYECKOU

TpyOKe OT TeMIIepaTyphbl.

ol ###Par#Ht#Halnonenue U3MEHEHUs BHYTpEHHEN
SHEPIruM Teja B pe3yjbTaTe TeIUIonepeaayn U padoTbl
BHEIIHUX CHUJI.
###Par#t#llccnenoBanue sBIeHUS TemsiooOMeHa Mpu
CMEIIMBAHUM XOJOJHOU U TOPSYEH BOIBI.
###Par###Onpenenenne KOJINYECTBA TEILIOTHI,
MOJYYEHHOTO BOJON NpH TEIIOOOMEHE C HarpeThbiM
METaJNIMYE€CKUM HMWIHHAPOM.
#H##HPar###OnpeneneHue  yACIbHOM  TEMJIOEMKOCTH
BEILIECTBA.
#H##Par###ccnienoBanue mpoliecca UCrapeHusl.
#H##HPar###OnpeneieHue  OTHOCUTEIbHONW  BIIAXKHOCTH
BO3JlyXa.
###Par####Onpenenenue yaelIbHON TEIUIOTHI IUIABJICHUS
abAa.
dusznueckue SBICHUS B NPHUPOJAE: MOBEPXHOCTHOE
HaTsHKEHWE W KaNWUISIPHbIE SBJICHUS B MPHUPOJE,
6.18 KpHUCTaUIbl B npupoje, uznydenue CoiHIa, 3aMep3aHue

BOJI0OEMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

WHes, CHera.




TexHuyeckue yCTpOHCTBA:  KaNWIISAPBI, MPUMEPHI

HCII0JIb30BaHUA KpHUCTAJJIOB, )KHI[KOCTHBIﬁ TCPMOMCETD,

6.19 JATYUK TEMIEPATypbl, TEPMOC, CHUCTEMA OTOIJIECHHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBas TypOHHA,
JIBUTATENb BHYTPEHHETO CrOpaHusl.
DJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA
7.1 Onexrtpusanus Tei. J{Ba poaa dNEKTPUUECKUX 3apsiIOB
B3aumopnelictBue 3apsokeHHBIX Ten.  3akoH  Kyiona
7.2 (3aBUCHMOCTD CHIIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEN OT
BEJIMYMHBI 3apSI0B U PACCTOSHUS MEKIY TEIaMH )
Onexrpuueckoe nose. Hanpsx€HHOCTh 3JIEKTPUUECKOTO
7.3 nons. IIpyHoun cynepnosuuuy SJIEKTPUYECKHUX IOJeH
(Ha KaueCTBEHHOM YPOBHE)
Hocurenn »snekTpuueckux 3apsiioB. OJIEMEHTApPHBII
7.4 anexrTpudeckui 3apan. Ctpoenue aroma. IIpoBonHUKN 1
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHHUsI IICKTPUIECKOTO 3apsiia
oy OnexTpuueckuii  TOK.  YCIOBUSA  CYyIIECTBOBAHUS
. ANIEKTPUYECKOTO TOKA. ICTOUHMKH MOCTOSIHHOTO TOKa
HeiictBus 3IIEKTPUYECKOTO TOKa (TeroBoe,
7.7 XUMHYECKOE, MAarHUTHOE). OJIEKTPUUECKMH TOK B
KHUAKOCTAX U ra3ax
. Onektpuueckas nenb. Cuna TOKa. DIEKTpUUYECKOE
‘ HalpsKEHUe
ConpoTuBieHHEe IPOBOAHUKA. Y AEIBHOE CONIPOTUBIICHHUE
7.9
BEILECTBA
7.10 3akon Oma 15 ydyacTKa Lenu
[locnenoBatenbHOE W MapalieIbHOE  COEAMHEHHE
7.11
IIPOBOJTHUKOB
PaGota W MOIIHOCTH DJIEKTPUUECKOTO TOKA. 3aKOH
7.12
Jxoyns — Jlenna
13 DJNeKTpUYecKue IHEeNu W TOTPEOMUTENH 3IIEKTPHUUYECKON
. sHepruu B ObITy. KopoTKoe 3aMbIkaHue
14 [TocTosinHble MarHuThl. B3ammonelcTBHE MOCTOSHHBIX

Mar"dmToB




MarautHoe 10ojie. MarHuTHoe IIoJie 3eMJIM U €ro

7 3HAYEHHUE JJI KU3HU Ha 3emiie
716 OnbIT Opcrena. MarHUTHOE MOJIE AJIEKTPUYECKOTO TOKA.
' [IpuMeHeHue 31eKTPOMAarHUTOB B TEXHUKE
JlelicTBME MAarHMTHOTO TMOJg Ha MNPOBOJHUK C TOKOM.
17 DJIEKTpOABUTATENb MOCTOSTHHOTO ToKa. Mcmonb3oBaHue
. JJIEKTPOJBUTaTENIe B TEXHUYECKUX YCTPOWCTBAX U Ha
TpaHCHOPTE
OnbITHI @Qapanes.  fIBneHME  3IEKTPOMArHUTHOU
7.18
naaykuuu. [Ipasuno JleHna
DNeKTpOoreHepaTop. Cnoco0bt MOy YEHUS
7.19 NEKTPUIECKON SHEPIUH. DneKTpoCcTaHIUU Ha
BO300HOBJISIEMBIX HCTOUHHUKAX YHEPIUH
[IpakTiueckue paboOTHI:
OnbITE IO HAOIIOJCHUIO JICKTPU3AIMH TeJI WHIYKIHEH
U NIPU CONMPUKOCHOBEHHH.
HccnenoBanue JeUCTBUS JJIEKTPUYECKOTO MOJIST  Ha
MPOBOJAHUKYU U IUDJIEKTPUKH.
COopka u mpoBepka pPabOTHI AICKTPUUECKON I
MOCTOSIHHOTO TOKA.
N3mepenne u peryanpoBaHue CUIIbI TOKA.
N3Mepenne u peryJmpoBaHUe HANPSKECHHUS.
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYLIETO Yepe3
710 pPE3UCTOp, OT CONPOTUBJIEHUS PE3UCTOPA U HANPSIKEHUS

Ha PE3UCTODPE.

OnblITHI, JEMOHCTPUPYIOIIHE 3aBUCHMOCTb
ANIEKTPUYECKOIO CONPOTUBIEHUSI IMPOBOJAHMKA OT €ro
JUITMHBL, TUIOLIAAH MONEPEYHOTO CEYEHUs U MaTepuaa.
IIpoBepka mpaBuia CIOXKEHUS HANPSDKEHUM  IIpU
IIOCJIEA0BATEIBHOM COEIMHEHHH JIByX PE3UCTOPOB.
[IpoBepka mpaBwiia A CHIBI TOKa MPU MapaIeIbHOM
coenvHeHUH  pe3uctopoB.  Ompenenenne  pabOTHI
JNEKTPUYECKOIO TOKAa, MAYIIEro 4Yepe3 Ppe3UucTop.
OmnpeneneHne  MOLIHOCTH  3JEKTPUYECKOTO  TOKa,

BBIIEIAEMON Ha pe3ucrope. MccenenoBanne 3aBUCUMOCTH




CHJIBI TOKa, WAYIIEr0 Yepe3 JIAMIIOUKY, OT HAIlPsKEHUS
Ha Hell. Onpenenenue KIIJI narpesarens. MccnenoBanue
MarHmuTHOI'O BSaHMOI[efICTBI/IH IIOCTOSSHHBIX MAarHuTOB.
HSy‘-ICHI/IC MAarouMTHOTO IIOJIA ITOCTOAHHBIX MArHMTOB IIpU
ux oObeauHEeHWH W  pazaencHun. VcciaegoBaHue
JeHCTBHS AIIEKTPUUECKOTO TOKA HA MarHUTHYIO CTPEJIKY.
OHBITBI, ACMOHCTPUPYIOIINEC 3aBUCHUMOCTH CHJIBI
B3aI/IMO,[I€I\/JICTBI/I$I KaTylIKl ¢ TOKOM U MarHuTa OT CHJIbI
TOKa W HaAIIpaBJICHUA TOKa B KaTylIKE. I/IBY‘ICHI/IG

JEUCTBUS MarHUTHOTO MOJS Ha IMpOBOJHUK C TOKOM.

Konctpyuposanue u U3y4eHUe paboThl
3IEKTPOABUIATEIIS. N3mepenue KILI
UIEKTPOJBUTATEIbHON  YCTAHOBKH. OneiTel 1O

HCCJIICAOBAHHUIO SABJICHUA SHCKTpOMaFHHTHOﬁ HUHAYKOUU:
HCCIICIOBAaHNEC H3MCHCHHUI 3HAUCHHUSI U HampaBJICHUA

WHIYKIHAOHHOIO TOKA

7.21

Ousnveckue SBICHUS B MNPHUPOAC: DIEKTPUUECCKUE
SBIIGHUS B  atMocdepe, DIEKTPUYECTBO  IKUBBIX
OpTraHM3MOB, MarHUTHOE TOJIE 3eMJIH, Ipei( MOJIOCOB,
POJIb MarHuTHOI'O MmoJId JJIA )KU3HHU Ha 3eMne, MOJIAPHOEC

CHUAHUC

7.22

TexHuueckne yCTpOMCTBA: JIIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, CUETUYUK SJIEKTPUUECKOW SHEpIruu,
AJIEKTPOOCBETUTEIbHBIE ~ MPUOOPHI,  HarpeBaTeJIbHbIC
ANEKTPOTPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPEIOXPAHUTENN, AJIEKTPOMATHUT, JJIEKTPOJABHUTATENb

INOCTOSAHHOT'O TOKA, '€HCPATOP IMOCTOAHHOI'O TOKA

9 KNIACC
Kon
Kon anementa [IpoBepsieMble AIEMEHTBI COAEPKAHUS
paszena
MEXAHWYECKUE SABJIEHUA
8 Mexanndyeckoe JBH)KEHHE. MarepuanbHas  TOYKA.

8.1

Cucrema orcuéra




8.2

OTHOCHUTEILHOCTh MEXaHHICCKOT'O JABUXCHUSA

8.3 PaBHOMEpHOE MPAMOJIMHEITHOE JBUKEHUE
#H##Par##HepaBHoMepHOE TPSIMOJIMHEHHOE JBUYKCHHE.
8.4 CpenHsdAss M MIHOBEHHAas CKOpPOCTb Tela  IIpHU
HEPaBHOMEPHOM JBUKEHHUH
g5 VYckopenue. PaBHOYyCKOpEHHOE NpSIMOJINHEHHOE
' JBUKECHHE
8.6 ###Par###CBo6oqHoe nanenue. OnbITel [anuies
#iHtPar#H###PaBHOMEpHOE JIBI)KEHHE TI0 OKPYXXHOCTH.
8.7 [leprion u uvactora oOpameHus. JIlunelHas u yriaoBas
ckopocTH. LleHTpocTpeMHuTeNIbHOE YCKOPEHHE
8.8 [TepBriii 3akoH HeroTOHA
8.9 Bropoii 3axkoH HeroTOHa
8.10 Tperuii 3axkon HeroToHa
8.11 #HiHtPar#H## I puHIMI CynIepro3ULIUM CUIT
8.12 Cuia ynpyroctu. 3akoH ['yka
%13 ###Par###Cuna TpeHus: cwia TPEHHUS CKOJbXKCHUS,
' CUJIa TPEHUS TOKOs, APYTUE BUJIbI TPEHUS
S 14 ##APar###Cta  TSDKECTM M 3aKOH ~ BCEMHUPHOTO
. TATOTEHUS. Y CKOpeHHe CBOOOIHOTO MaJJeHUS
g 15 JBwxenne  mnaHer  Bokpyr  Comnuma.  Ilepas
. KocMu4eckasi ckopocTb. HeBecoMoCTh 1 neperpys3ku
216 PaBHOBecue MaTtepuanbHOM TOUKH. AOCOJIIOTHO TBEPIOE
' Teno
317 ###Par##HPaBHoBecrue TBEPIOro Tella C 3aKPEIUIEHHOU
. OChI0 BpamieHus. MoMmeHT cuibl. LleHTp TsxecTn
8.18 Nmnynse Tena. I3MeHenue umnynbca. MMiynbe cuiibl
8.19 3aKOH COXpaHEHUs UMITyJIbCa
8.20 #HiHtPar#HH#PeakTBHOE ABUKEHME
8.21 Mexannueckas paboTa U MOIIHOCTb
822 PaGora cun TtsxectH, ympyroctu, TpeHus. CBs3b
' SHEPTHH U PAOOTHI
823 [ToreHunanpHass dHEprus Teia, MOAHATOIO  HaJ
' MIOBEPXHOCTHIO 3€MIIH
8.24 IToTeHumanpHass SHEPTHS CKATON MPYKUHBI
g 25 ###Par###KuneTnueckass  SHeprus. Teopema o

KMHETUYECKON SHEPTUU




8.26

#HiHtPar#H#H#3aKoH cCOXpaHEHHUS] MEXaHUUECKON SHEPTUU

8.27

[TpakTrueckue paboThI:

Onpenenenne cpenHeld CKOPOCTH CKOJIbKEHUs Opycka
WIM JIBWJKEHUS ULIapUKa 110 HAKJIOHHOW IJIOCKOCTH.
OmnpeneneHre yCKOpeHHs Tella MPU PaBHOYCKOPEHHOM
NBYDKEHUH IO HAKIIOHHOU IJIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH NYTH OT BpPEMEHH IpHU
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HayaJlbHON CKOPOCTH.
ITpoBepka TruIOTE3bl: €CAM IPU PABHOYCKOPEHHOM
JIBIKEHUH 0€3 HadaldbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psa HEYETHBIX YHCENl, TO COOTBETCTBYIOIINE
MPOMEXYTKH BPEMEHHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHIIBI TPEHUS CKOJIBKEHUS
OT CWIbl HOpMajpHOro JaBieHus. OmnpeneneHue
Kod(ppuIMeHTa TpeHus ckoiapxeHus. OnpenencHue
KECTKOCTH mpyXuHbl. OmpeneneHne pabdOThI CHIIBI
TpeHHsI TIPU PABHOMEPHOM [JBIIKECHHH Tela IO
TOPU3OHTAIBHOW ToBepxHOCTH. OmnpeneneHue padOTHI
CWJIBI YIIPYTOCTH IIPU MOABEME TPy3a C UCIIOIb30BaHUEM

HCITOABUKHOI'O U ITOJABUXKHOTI'O OJI0KOB

8.28

dusznueckue SIBICHUS B npupoac: MpUINBbBI U OTJIUBBEI,
JBHKXCHHUEC ILIAHCT ConHeyHOM CUCTCMbI, PCAKTUBHOC

ABWIKCHHUC ) XUBBIX OPTaHU3MOB

8.29

TexHuuecknue  yCTpOMCTBA:  CHHUJIOMETP, JATYUKHU

IMOJIOKCHU A, PACCTOAHNA U YCKOPCHUA, PAKCTBI

MEXAHWYECKHE KOJIEBAHNM A 1 BOJIHBI

KonebarensHoe JABUXKCHUC. OCHOBHEBIE XApaKTCPHUCTUKHU

o1 KoJIe0aHU: Iepuo, 4acToTa, aMILUIUTY1a
0 MatemaTuueckui u py>KUHHBIA MAasiITHUKH.
' [TpeBpaiieHue 3Heprun npu KoseOaTeIbHOM JIBUKEHUU
93 3aryxaromue koneOaHus. BwIHYXIeHHBIE KOJIeOaHUSI.
' Pe3onanc
Mexannueckrue BoHbI. CBOIICTBA MEXaHUUYECKUX BOJIH.
94 [IpononbHbIe W MOIEpeyYHble BOJIHBL J{MHA BOJHBI U
. CKOpPOCTb €€ pacnpocTpaHeHUsl. MexaHn4eCKre BOJIHBI B
TBEPAOM Telle, CeCMUYECKHUE BOJIHBI
9.5 3ByK. ['poMKOCTb 1 BbIcOTa 3ByKa. OTpa)xKeHHE 3ByKa




9.6

Wnudpa3Byk u yapTpa3Byk

9.7

[TpakTrueckue paboThI:

Omnpenenenue 4YacTOTBl M INepuoja  KosebaHui
MaTEMaTUYECKOr0 MASITHUKA.

OnpeneneHre 4acTOThl M Iepuojaa  KosebOaHUil
IPY>KUHHOT'O MasiTHUKA

UccnenoBanrne 3aBUCHUMOCTH TepHOJa  KoJieOaHMM
MOJIBEIIEHHOI0 K HUTU TIpy3a OT JJIUHBl HUTH.
HccnenoBanue 3aBUCUMOCTH IepHoja  KoseOaHUi
NpY>KMHHOI'O MasiTHMKa OT Macchl TIpy3a. [IpoBepka
HE3aBHCHUMOCTH nepuoja Kosie0aHui rpysa,
MOJIBEIIEHHOI0 K HUTH, OT MAacChl Ipy3a M JKECTKOCTH

NpY>KUHBL VI3MepeHue yckopeHus CBOOOAHOrO Na eHus

9.8

@u3NYeCKUe SIBJICHUS B MPUPOJE: BOCHPHUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPACEHUE, CEMCMUYECKHUE BOJIHBI,

YHaMH, 3XO0

9.9

TexHuueckne yCTpOMCTBA: 53XOJOT, MCIOJb30BAaHUE

yIbTpPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE 1 QJIEKTPOMAT'HUTHBIE BOJIHbI

DONeKTpOMarHUTHOE MoJje. DIEKTPOMArHUTHbBIE BOJIHBI.

1ol CBoiICTBa AJIEKTPOMAarHUTHBHIX BOJH
10.2 [Ikaya 371€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHasi mpupojaa csera. CKOpocTb CBeTa.
. BostHOBBIE CBOMICTBA CBETA
10 [TpakTryeckue paboOTHI:
10.4 N3ydyenne CBOWCTB  3JEKTPOMATHUTHBIX BOJH C
MOMOIIbI0 MOOMIIBHOTO Tese(oHa
dusnueckue sBIEHUS B MpHpoje: OHUOIOrMYECKOe
10.5 JIEHCTBHE BHUJIUMOTO, yIbTpauoIE€TOBOIO u
PEHTI€HOBCKOT'O U3Ty4YEHUM
10.6 Texnuueckue YCTpOUCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas monens cBeta. UcTOUHUKM cBETa
11 11.2 [IpsamonnHeliHOE pacpOCTpaHEHUE CBETA
113 Otpaxenue cpera. [Imockoe 3epkano. 3aKOH OTpa>KeHHUs

CB€Ta




IIpenomsienne cBera. 3aKOH IIPEJIIOMIICHHMS CBETa.

H4 [TosiHOE BHYTpEHHEE OTpaKEHUE CBETa
11.5 Jlunza. Xoxa nyyei B TUH3E
116 OnTuueckast cucrema QoToanmnapata, MUKpPOCKONA U
' TeJecKona
117 I'maz xak onrtudeckas cuctema. biauzopykoctes u
' JaIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B crektp. OnbiTel HploTOHA.
. CrnosxeHre CeKTpaabHBIX LIBETOB. J(ucnepcus cBeTa
[TpakTrueckue paboOTHI:
###Par##H#ticcrnenoBanne 3aBUCUMOCTH YTJIa OTPaKEHUS
CBETOBOTIO JIy4a OT yIJIa NaJCHHUS.
#iHtPar#HH#I3yuenue  XapakTepUCTUK  H300pa’KeHUs
pesMeTa B INIOCKOM 3epKajle.
#iHtPar#HH#ccnenoBanue 3aBUCUMOCTHU yriaa
IIPEJIOMIIEHUS CBETOBOrO Jiyya OT yrIja INAJcHUs Ha
119 I'PAaHULIE «BO3JyX — CTEKIION.
' ###Par###lonyueHne W300paKEHUH C  MOMOIIBIO
COOMpArOIIEH JTNH3HI.
###Par###Onpeneneane  (HOKYCHOTO pPACCTOSHHS U
ONTUYECKOM CUJIbI COOMpAIOIIEH JTHH3BL.
HH#Par###ONbITl 110 pa3liokKEHUI0 Oeoro cBera B
CHEKTP.
###Par###OnbITbl 10 BOCHPUSTUIO LBETA IPEAMETOB
IIpU UX HaOJIOJAEHUY Yepes3 1IBETOBbIE (QHIIBTPHI
dusnueckue sBiaeHus B npupoze: 3atmenus ConHua u
11.10 JlyHbl, mBeTa TeJ, ONTHYECKHE SIBJICHHS B atMocdepe
(uBet HEeba, pedpakums, pagyra, MUPax)
L1l Texnuueckue YCTpOMCTBA: OYKH, [IEPUCKOIL,
' doToamnmapar, ONTUYECKHE CBETOBOIBI
KBAHTOBbBIE ABJIEHUA
121 OmnbiTel Pezepdopna u mniaHerapHas MOJENb aTOMA.
' Monens atoma bopa
12 122 Hcnyckanue M NOTJIOIIEHHE CBEeTa aTOMOM. KBaHTHI.
. JInneiyaTeie CIIEKTPHI
12.3 PagnoaktuBHOCTE. Anb(a, OeTa- U raMmMa-u3IydeHUs
124 Crpoenue artoMmHoro sapa. HykimoHHas Moxenb




aTOMHOTO sApa. M30Tons!
125 PaguoaxktuBHble mnpeBpanieHus. Ilepuoa mnomypacnana
' ATOMHBIX SIep
126 SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsIOBOIO U
' MacCOBOI'0 YUCE
12.7 OHeprus cBs31 aTOMHBIX saep. CBsA3b MacChl U JHEPTUH
12.8 Peaknuu cunTe3a u aeneHus sijaep. UCTOUHUKY 3HEPTUU
' ConHua u 3B€31
12.0 SnepHas oHepreruka. JlelWicTBHE  paauMOaKTHUBHBIX
' M3JIy4EHUI Ha )KUBBIE OPTAHU3MBI
[TpakTrueckue paboOTHhI:
HaGnroneHne CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB
U3IIy4YECHUS.
12.10
HccenenoBanue TpeKOB: U3MEPEHHUE SHEPTUH YaCTULBI 110
TOPMO3HOMY ITyTH (110 (poTOrpadusam).
H3mepeHue paguoakTuBHOTO GoHa
du3nUecKUue SBIEHUS B IIPUPOJIC: €CTECTBEHHBIN
paauoaKTUBHBIN ¢on, KOCMHUYECKHUE JTy4H,
12.11 PAaAMOAKTUBHOE W3IYyYEHHE TNPUPOJHBIX MHUHEPAIOB,
JECTBHE PAJUOAKTUBHBIX M3JIy4EHUII Ha OpPraHu3M
YyeJI0BEKa
1212 Texnuueckue yYCTpOWCTBA: CIIEKTPOCKOII,
’ WHIUBUyaJIbHBIN JO3UMETpP, Kamepa Bubcona

ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHON
ITPOT'PAMMBbBI OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

Kon
NMPOBEPSIEMOT0
TpedoBaHMs

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yibTaTaM
0a30BOI0 YPOBHSI OCBO€HHsI OCHOBHOM 00pa3oBaTeIbHOM
NporpaMMbl 0CHOBHOT0 001ero oopasosanust Ha ocHoBe ®I'OC

[Tonumanue ponu  (QU3MKK B HAYYHOM  KapTUHE  MHpa;
c(hOopMUPOBAHHOCTH 0A30BBIX MPEJICTABICHUN O 3aKOHOMEPHOU CBSI3U
U I03HABAaEMOCTH SIBJICHMM MPUPOABI, O pOJU OKCIEPUMEHTA B

¢usuke, o cucreMooOpasylomeil ponu (GU3MKM B pPA3BUTHH




€CTECTBEHHbIX HAayK, TEXHHUKHM M TEXHOJOrui, 00 3BOIIOLUU
(U3HYECKUX 3HAHWH W WX POJU B IIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTHHE MHpa, O BKJIAJE POCCHUHUCKMX M 3apyOCIKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOLIECCOB OKPY KAIOIIETO

MHpa, pasBUTHC TEXHUKU U TEXHOJOTHI

3HaHUS O BHUJAX MaTepuu (BELIECTBO M TI0Jie), O JABIKEHHM Kak
croco0e CyliecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOU TEOpUHU
CTPOCHHUSI BEUIECTBA, O (PU3MUYECKOW CYIIHOCTU SBICHUH MPHUPOJIBI
(MEXaHNYECKUX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX M KBaHTOBBIX);
yMEHHUE pa3inyaTh SBICHUS 110 OMMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHHUE;
yMEHHE paclo3HaBaTh MPOSBIECHHE U3YUYCHHBIX (PU3MUECKHUX SBICHHM
B OKpYXXalIlleM MHUpPE, BbAEHAS UX CYLIECTBEHHbIE CBOMCTBA

(mpu3HaKH)

Brnagenue ocHoBaMM MOHSATUHHOIO armapara U CUMBOJIMYECKOIO
s3bIKa (PM3MKHA M KMCIIOJIB30BAaHME MX JUISl PCIICHUs Y4YCOHBIX 3aj]iady;
yMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UYECKHUE SBICHHS U

MPOLIECCHI, UCTIONB3YS (PYyHIAMEHTAIbHBIE U IMIIUPUIECKUE 3aKOHBI

YMeHre OnnuChBaTh N3YYCHHBIC CBOIICTBA TEN U (1)I/ISI/I‘IGCKI/IC SIBJICHUS,

UCIIOB3YS (PU3UYECKUE BETUIMHBI

BrnaneHne oOcHOBaMM METOJOB HAY4YHOTO IIO3HAHMS C Y4ETOM
coOirofieHHsl ITpaBuJl OE€30MAaCHOTO TpyJa: HabOIroIeHHe (PU3NMUECKUX
SIBJICHHI:

YMEHHE CaMOCTOSTENIFHO COOMpaTh AKCIEPUMEHTAIBHYIO YCTAHOBKY
U3 J1aHHOTrO Habopa 00OpyIOBaHUS MO MHCTPYKLHHU, OMUCHIBATH XOJ
OTIBITA U 3aMIUCHIBATh €r0 Pe3yJbTaThl, POPMYIUPOBATH BHIBOIBI;
MPOBE/IEHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUH (PU3NUECKUX BETUYHH:
yMEHHE IUIAHUPOBAaTh W3MEPEHHs, CaMOCTOATEIbHO COOMpaTh
OKCHEPUMEHTAJIbHYI0 YCTAaHOBKY 10 HHCTPYKLMH, BBIYUCISTH
3HAYECHUE BEIWYMHBI U AHAIM3UPOBATH IIOJIYYEHHBIE PE3YyJbTaThl C
YU4€TOM 3aJIaHHOW MOTPEIIHOCTH PE3YJIbTATOB U3BMEPECHUN;
MPOBEJCHUE  HECJIOXKHBIX  SKCIEPUMEHTAJIbHBIX  MCCIIEIOBAHUN;
CaMOCTOSITEJIBHO cOOMpaTh OSKCIEPUMEHTAIBHYIO YCTAHOBKY U
MIPOBOANUTH  MCCIIENOBAHME IO  WHCTPYKLUHH,  IPEICTaBIAThH
MOJIyYeHHbIE 3aBHCHUMOCTH (U3WYECKUX BEIMYMH B BUJE TaOIULl U
rpadUKoOB, yUUTHIBATh NOTPEIIHOCTH, AETATh BHIBOJBI 110 pe3yJIbTaTaM

HUCCIICOOBaHUA




[TonumaHue  XapakTepHbIX  CBOHCTB  (U3MYECKUX  MOJelel
(MaTepuanbHas TOYKa, aOCOJMIOTHO TBEPIOE TEIO, MOAETH CTPOCHHUS
ra3oB, JXKHJAKOCTeH M TBEPABIX TeJl, IUIAHETapHas MOJelb aToMma,
HYKJIOHHAasi MOJEJIb aTOMHOTO f]pa) U YMEHHE NPUMEHSATb HUX IS

00BsICHEHUS (PU3NUECKUX MTPOLIECCOB

YMmeHune oOBACHATH (PU3HUYECKHE MPOIECCHl U CBOICTBa Tel, B TOM
YuClI€ M B KOHTEKCTE CHUTyallUd IPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIIATH IIPUYUHHO-CIICCTBEHHBIE CBS3H U
CTPOUTHb OOBACHEHHUE C ONOPOM Ha M3yUYEHHBIE CBOWCTBA (PM3UUYECKUX

HBJ’ICHI/Iﬁ, (bI/ISI/I‘IeCKI/Ie 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

YMmenue pemaTth pacuéTHele 3amaud (Ha 0Oaze 2 — 3 ypaBHEHWUI),
UCTIONIb3YS 3aKOHBI U (GOpPMyJbI, CBS3bIBalOLIME (hU3UYECKUE
BEJIMYMHBI, B 4YaCTHOCTH, 3alMCHIBATh KpPAaTKOE YCIOBHE 3aJayH,
BBISBJISTh HEJOCTAIOIIME JaHHbIE, BbIOMpAThb 3aKOHBI U (QOPMYJIBL,
HeoOXoauMBbIe JUIsl €€ pelIeHMs], UCII0JIb30BaTh CIIPABOYHBIE JAaHHBIE,
MPOBOAUTH PAcyYE€Tbl M OLIEHUBATh PEAIUCTUYHOCTb IOJYUYEHHOI'O
3HaueHusl (PU3NYECKON BEIUYHMHBI; YMEHHUE OMPEIeNsITh pa3MEepHOCTh

¢bu3nYecKoil BEIMYNHBI, TOTYYESHHON MPH PEIICHUN 3aa4H

YMeHne XapakTepu3oBaTb NPUHUUIIBI JEHCTBUS TEXHHUYECKHUX
YCTPOMNCTB, B TOM 4YHCIJI€ OBITOBBIX MPUOOPOB, M IMPOMBINUICHHBIX
TEXHOJIOTMYECKHX MPOLECCOB M0 UX ONMUCAHUIO, UCIIOJIb3Ys 3HAHUSA O
cBOMcTBaX (M3MYECKUX SBICHUH M HeoOXonumble (usnyeckue

3aKOHOMEPHOCTH

10

YMeHHe HCMONb30BaTh 3HAaHUSA O (U3UUECKUX SBICHUSIX B
MOBCEIHEBHOM JKM3HM JUid oOecredyeHHus Oe30MacHOCTH MpH
oOpamieHun ¢ OBITOBBIMH ~ IpuOOpaMH M TEXHUYECKUMHU
yCTpOICTBaMH, COXpaHEHUS 3J0POBbS M  COOJIONEHUS HOPM
9KOJIOTMYECKOI0 TIOBEJEHUS B OKpY)KAIOLIEH cpeje; MOHUMaHHE
HEO0OXO/MMOCTH NPUMEHEHHUS JOCTUKEHUH (U3UKM U TEXHOJOIHMM

AJIg palfMOHAJIBHOTO NPUPOAOIIOJIB30BaAHUA

11

OnpIT moucka, NpeoOpa3oBaHUs W MPEACTaBICHUS HH(GOpMALIUU
(U3HYECKOTO COJIEP)KaHMS C HCIOJIb30BaHHEM WHOOPMAIMOHHO -
KOMMYHHUKATUBHBIX TE€XHOJIOTHI; YMEHHE OLEHHUBATHh JOCTOBEPHOCTh
MOJydYeHHOW WH(OpPMAIlMM HAa OCHOBE UMEIOIIUXCSA 3HAHUU W
JOTIOJIHUTEIPHBIX ~ MCTOYHWKOB, YMEHHME  HWCIOJB30BaTh  MpHU
BBITIOJTHEHUN YYEOHBIX 3aJlaHWi HAyYHO-TONMYJISIPHYIO JIMTEPATypy

(U3MUECKOTO CONEepKaHMs, CIPABOYHBIE MaTepUANbI, PECYPCHl CETH




Wnrtepuer; BrnameHnue 0a30BBIMH  HABBIKAMHU  NPEOOpa3OBaHUS
nHpopManuu W3 OJHOW 3HAKOBOH CHCTEMBI B JIPYTyl; YMCHHE
co3laBaTh COOCTBEHHBbIE NUCHMEHHBIE W YCTHBIE COOOINEHUS Ha

OCHOBC PIHCI)OpMaIII/H/I U3 HECKOJIBKUX NCTOYHUKOB

HEPEYEHDB 3JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblil 3JIEMEHT CO/ICPKAHUA
1 MEXAHUWYECKHUE SABJIEHUA
1 Mexanunueckoe aBmwkeHue. MatepuanbHas Touka. Cuctema  orcuéra.
OTHOCUTENBHOCTD JBUKEHUS
PaBHOMepHOE U HepaBHOMepHOE JBHXKeHHe. Cpennsis ckopocTb. Dopmyina s
1.2 BBIYHMCIICHUS CpeHEN CKOpocTh: v = S/t
PaBHOMepHOE MPSIMOJIMHEWHOE JBMXEHHE. 3aBUCUMOCTh KOOPJIMHATHI T€JIa OT
BPEMEHH B CJIy4ae PaBHOMEPHOIr'O MPSMOJIMHEUHOTO ABUKEHHUS:
13 x(1)=x,+vt
I'paduku 3aBUCUMOCTHM OT BpEMEHH JUIsl TMPOEKIMU CKOPOCTH, MPOEKIINH
NepeMENICHUs, NyTH, KOOPAUHATHI TMPHU PABHOMEPHOM MPSAMOJIMHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOpDJMHATHI Tejla OT BPEMEHHU B Clly4a€ pPaBHOYCKOPEHHOIO
OPSIMOJIMHEHHOTO IBUKEHMUSL:
i
!lu.
Sx{f:l =1-'.|:|__ *f_ax * By
&
@opmynbl I TPOCKUHUH IMEPEMEIICHUS, MPOEKUUU CKOPOCTH U MPOEKIUU
1.4 YCKOPEHUS TPU PAaBHOYCKOPEHHOM MPSIMOJIMHEUHOM JIBUKEHUU:

?,2
5. )=y, -1+a,- 3
v ()=uv,, +a,-t,
a,(f)=canst,

5l 5l
Fa

— £ =7
Uy Uy 5y




I'paduku 3aBUCHUMOCTH OT BPEMEHM MAJI MPOEKLUUU YCKOPEHHUS, NPOEKIHU
CKOPOCTH, IPOEKLUUU IEPEMEILEHUS, KOOPAUHATBI IPU PaBHOYCKOPEHHOM

HpﬂMOJ’IHHCfIHOM JABHMXXCHHUU

CBobonHoe manenue. @opMyiibl, OMKUCHIBaIOIIME CBOOOAHOE MajeHUE Teja 1o

BEpPTUKAIHU (I[BI/I)KCHI/IG TCJIa BHU3 HIJIIM BBEPX OTHOCHUTCIBHO IOBCPXHOCTHU

1.5 3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHHM [UIsl MPOEKIUH YCKOPEHHS,
NPOEKUHUHA CKOPOCTH M KOOPAMHATHI MpU CBOOOJHOM TMaJCHUHM Tejla IO
BEpPTUKAIU
CKopoCcTh paBHOMEPHOI'O JBIKEHUS Tella MO OKpyxHocTH. HampaBnenue
CKOPOCTH.

@opmyna Uil BBIUMCIECHUS CKOPOCTH YE€pe3 paguyC OKPYKHOCTH U HEpPHOJ
oOpareHus:
ImR
b= T
LenTpocTtpemutenpbHoe yckopeHue. HampaBieHune IEHTPOCTPEMHUTEIBHOTO
16 yckopenus. @opmyria J1sl BBIYMCIEHUS YCKOPEHUS:
2
a — U
" R
®dopmyiia, CBA3bIBAIOLIAS IEPUOJT M YACTOTY OOpaleHHUS:
Vo= ?
Macca. [TnotHocTs BemecTBa. @opmysia i BBIYUCIEHUS INIOTHOCTH:
_m

1.7 V

1.8 Cuia — BekTopHas ¢puszndeckas BeanunHa. CII0)KeHHE CHIT

1.9 SIBnenue nnepunu. [lepsoiii 3akoH HeroToHa
Bropoii 3akon HproToHa:

F=m-a

1.10

CoHanpaBleHHOCTh BEKTOPa YCKOPEHHUS TeJla M BEKTOPA CHIIBI, IEHCTBYIONICH Ha

TCII0

B3anmoneiicteue ten. Tpetuit 3akoH HeroToHa:




Fz—ﬂ =—F1—>z

TpeHHe IMOKOA U TPEHUEC CKOJILKCHUA. q)OpMYJ'Ia JJIs1 BBIYUCIICHUS MOJAYJIA CUJIBL

TPCHUA CKOJbXKCHHA:

1.12 F_=u-N
= H
Hedopmanus Tena. Ymopyrue u Heynpyrue nedopManuu. 3akoH YHOpPyrou
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOI'O TATOTEHUS:
My -1~
F=G 132
R
1.14 Cuna TsoxecTd. Y CKOpeHHe CBOOOTHOTO MMaICHHUS.
dopmyra A8 BBIYUCICHHS CUIIBI TSDKECTU BOJIU3H MoBepXHOCTH 3eMiu: F = mg.
JBmwxenue manet BOkpyr Comnnua. [lepBas kocMuyeckast CKOpOCTb.
HesecomocTs u neperpysku
Nmrybsc Tena — BeKTopHas (pu3ndecKkas BeJIUIrHa.
1.15 P=mo
Nmnynsc cuctemsl Ten. U3menenne umnyibca. IMIynbc cuiibsl
3aKOH COXpaHEHUsl UMITyJIbCa JJIsl 3aMKHYTOW CUCTEMBI TEJI:
L16|  p=myly +ii,l, =const
PeaktuBHOE nBUKEHUE
Mexanunueckas padota. @opmyna ajisi BBIYUCICHUS paOOThI CHIIBL:
A=Fsoosc
Mexanunyeckast MOITHOCTb:
1.17




1.18

Kunernueckas u MNOoTCHIHAJIbHAA SHCPIH. (DOpMy.TIa JJIA BBIYHUCIICHUA

KUHETUYECKOW SHEPTHUU:

2
E. = nmy
Sy
Teopema o kuHeTH4YecKkoil 3Heprur. opMyra JJIst BEBIUUCIEHUS IOTEHIIMATBbHON
SHEPTrUHU TeJa, OJHATOIO

Haxg 3eMIéit:

E,=mgh

1.19

MexaHuyeckasi SHEprus:
E=E;+E,

3aKOH COXpaHEHUsl MexaHn4ecKou 3Heprun. GopmyJia Ui 3aKOHA COXPAHEHUS
MEXaHNYECKOM IHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.

[IpeBpaieHrne MeXxaHU4ECKON SHEPTUU IIPU HAJIMYUU CUIIBI TPEHUS.

1.20

[IpocTthie MexaHU3MBI. «30JI0TOE TPABUIIO» MEXAHUKH.
Pprauar. Moment cunsr:M - Fl.

YcioBue paBHOBECHS phluara;
M, +M, +..=0
[ToaBmxHBIN 1 HeoABKHBIN 0710KK. KIT/[ mpocThiX MexaHU3MOB,

n= Anonesaaz
Aﬂrpaqemaﬁ

1.21

[aBnenue TBEpOTO TENA.

dDOpMyna JJIA BBIYHMCIICHUA JaBJICHU A TBép,I[OFO TCJa:

_£
P_S'

JaBnenue raza. ATMocdepHOe 1aBlICHHUE.

TI'unpocraTuueckoe 1aBiIeHUE BHYTPH KUJKOCTH.

dopmyna a1 BBIYUCICHMS 1aBJICHUsI BHYTPH KUAKOCTH:

p=pgh+p_,

1.22

3akoH Ilackans. 'mnpaBnuyeckuii npecc




3akoH Apxumena. Dopmyna I ONPEOETACHUS BBITAJKUBAKOLIEH CHIIBL,

JIECTBYIOIIIEH Ha TEJIO, MOTPYKEHHOE B )KUJKOCTh WU ras3:

1.23
Fag =pgV
VYcnosue nnaBanus Tena. [InaBanue cy10B U BO3AyXOIIaBaHUE
Mexanuueckue KosiebaHus. AMIUIMTYJa, MNEpPUOJ U YacToTa KojieOaHUIl.
®dopmyiia, CBA3bIBAIOLIAs YACTOTY U MEPHUO]] KOJIeOaHMIA:
1.24
-t
195 MaremaTuyeckuii W TMpYXXUHHBIM MasATHUKU. [IpeBpamienue sHepruum Impu
' K0Jie0aTeIbHOM JIBUKEHUHU
1.26 3aryxaromue kojgebanus. BeiHykeHHbIe Koyiebanus. Pe3onanc
Mexannyeckue BOJIHBL. [IponosibHBIE M mONEepedyHble BOJHBIL. J{JIMHA BOJHBI U
CKOPOCTb paclpOCTPAHEHHUSI BOJIHBI:
1.27
rL=v-T
108 3Byk. I'poMKOCTh M BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOW BOJIHBI Ha TPaHULE
' nByX cpea. H}pa3ByK U yIbTpa3ByK
IIpakxmuueckue pabomol
W3mepenue cpeaHedl IUIOTHOCTH BELIECTBA; apXHWMEIOBOM CHIIbI;, XKECTKOCTH
OpYXUHBL, KO03(dUIlMeHTa TPEHUS CKOJIbKEHUS; pabOThl CHJIbI TPEHUS, CHUJIIBI
YIOPYTOCTH; CpPEIHEH CKOPOCTH IBMYKEHMsI OpyCKa IO HAKJIOHHOH IJIOCKOCTH;
YCKOpEHusi Opycka INpu ABMKEHMM [0 HAKJIOHHOW IJIOCKOCTH; 4YaCTOThl M
nepuoja KoseOaHWi MaTeMaTHYeCKOro MasTHHKA, YacTOThl U Iepuoja
KoJIeOaHUH NMPY>KMHHOTO MasiTHUKA; MOMEHTA CHJIbI, IEHCTBYIOLIETO Ha pblyar;
paboThl CUJIBI YHPYTOCTH MNpPHU MOABEME TIpy3a C MOMOIIBIO HEMOIABHKHOIO
6J10Ka; pabOTHI CUIIBI YIPYTOCTH IPU MOJbEME Ipy3a C MOMOIIBIO MOABHKHOTO
1.29 O10Ka.

HccnenoBanue 3aBUCHUMOCTH apXMMEIOBOM CHIbl OT 00bEMa MOrpyKEHHOU
qacTHu T€JIa U OT INNIOTHOCTH KUJIKOCTH, HE3aBUCUMOCTHU BI)ITaJ'IKI/IBaIOIHeI?I CHIJIBI
OT MAacCChI T€Jia; CUJIbl TPCHUA CKOJIBKCHUS OT CUJIbl HOPMAJIbHOI'O AABJICHUA U OT
poJla MOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MPYXKUHE, OT CTCIICHU
nedopMaluu MpyKUHBI;, YCKOPEHUs: Opycka OT yriia HakJIOHa HampaBIISIONICH;
nepuoaa (’»I&CTOTI:I) Kone0aHuii HUTIHOIO MAasSTHHKA OT AJIWHBI HUTH,; IEPUOIa
Kosie0aHU{ MPY>KUHHOTO MasiTHUKa OT MacChl I'py3a M KECTKOCTH MPYKUHBI;
HCCJIICAOBAHHUC HE3aBHCHUMOCTH IICpUO/Ia Koine0aHUii HUTIHOrO MAaATHHUKA OT

Mmacchl rpy3a. [IpoBepka ycia0BHsI paBHOBECHS phluara




Qusuueckue sae6nenHuUs 6 npupoode: TPUMEPBbl [BUKEHUS C PA3NIUYHBIMU
CKOPOCTSAMHU B )KUBOW U HEKUBOU MPUPOJE, IEUCTBUE CUIIBI TPEHUS B IPUPOJE U

TCXHUKC, IMPUIHMBbBI W OTIMUBBI, ABHXXCHHUC IIJIAHCT ConHeyHOM CHCTCMBI,

130 pPEaKTHBHOE JBUKECHHE JKUBBIX OPTaHU3MOB, PhIYard B TEJIC YEJIOBEKA, BIMSIHUE
aTMOC(EpPHOTO MaBJICHHWs HAa XWUBOM OpTraHW3M, IJIaBaHUE pPBIO, BOCTIPUATHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 3XO
Texnuueckue ycmpoticmeéa: CIUAIOMETpP, NAaTYUKU TOJOXKEHUS, PAaCCTOSHUSA U
YCKOpPEHUs, AUHAMOMETp, NOJAIIMIHUKH, PpaKeThbl, pblYyar, MOABUXKHBIM H

131 HETIOJIBYDKHBIM OJIOKHM, HAKJIOHHAs TUIOCKOCTh, NMPOCTBIE MEXaHH3MBI B OBITY,

' COOOIIAONINECS] COCYbl, YCTPOWCTBO BOAONPOBOJAA, T'MAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE SABJIEHUA
OCHOBHBIE  TOJIO)KEHUSI ~ MOJIEKYJISIPHO-KUHETUYECKOM  TEOPUU  CTPOEHHUS

2.1 BemecTBa. Moaenu TBEPIOTO, KUIKOTO U Ta3000pa3HOr0 COCTOSIHHM BEIIECTBA.
Kpucrannuyeckue u amopdHbie Tena

59 JBuwxenne wyactul BemectBa. CBs3b CKOPOCTH JBHKEHUS YacTUI] C

' TeMIiepatypoii. bpoyHoBckoe nBmwkenue, nuddysus

2.3 CMmaunBaHueE U KallWUISIPHBIE SIBJICHHUS

2.4 TemnoBoe pacuMpeHue U cxaTHe

2.5 TennoBoe paBHOBECHE

Y Buytpennsiss sHeprus. Pabora um Temonepenada Kak CHOCOOBI H3MEHEHHS

' BHYTPEHHEH DHEPTUU

2.7 Buasl Temionepenayn: TemIONpOBOIHOCTh, KOHBEKIIMS, U3ITyYEHUE
HarpeBanue wu oxnaxnenue Ten. KoaudyecTBO  TEemIoOThl. Y JeibpHas
TEIIOEMKOCTb:

2.8
O=cm(t,—t,)
3aKOH COXpaHEHHUsI PHEPrUU B TEIUIOBBIX IpoIleccax. YpPaBHEHHE TEIIOBOTIO
OanaHca:

2.9
O +0, +..=0
HUcnapenne u kKoHaeHcauus. V3MeHeHME BHYTPEHHEH SHEpPruuM B IIpOLECCe

510 UClapeHusi U KOHJeHcauuu. KumeHue IKUAKOCTU. YenbHas TemioTa

napoo6pazoBanus: L = Q/m

2.11

BnaxHocTh BO31yXa




[InaBienne wu Kpuctamnusanus. [I3MeHeHHe BHYTpPEHHEW DSHEpPruu IpH

IJIABJICHUH U KpUCTAJJIM3allUN. yI[CJ'ILHaH TCILIOTA IIJIaBJICHUHA:

2.12 . Q
m
BuyTpeHHsIst sHEpTHs CTOpaHus TOIUIMBA. Y IebHAs TETUIOTA CTOPAaHUSI TOTUTHBA:
2.13 q=0/m
2.14 [Tpuntume! padoTs! TetuioBbix apurateneid. KI1/] TemioBoro qeurarens
IIpakmuueckue pabomul
N3mepenue yneiapHON TEIIOEMKOCTH METAJNIMYECKOTO IWJIWHIPA; KOJIMYECTBA
TEIUIOTHI, IOJYYEHHOTO BOJOM KOMHATHOM TeMmmepaTypbl (PUKCHPOBAHHOM
Macchl, B KOTOPYIO OIYyLIEH HAarpeTbli LMJIUHAP; KOJIMYECTBA TEIIOTHI,
2.15 OTIaHHOT'O HAarpeThbiM LUJIMHIPOM, IOCIE OINYCKAaHUsI €ro B BOJY KOMHAaTHOM
TEMIIEpATypbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3[yXa; YJAEJIbHOW TEIUIOTHI
raBieHus Jipaa. VccinepoBanwe WM3MEHEHMsI TeMIIEpaTypbl BOJBI  NPHU
pPa3JIMYHBIX YCIIOBUSX; SIBJCHUS TETUIOOOMEHa MPU CMENIMBAHUM XOJOIHOW WU
ropsiueil BOJbI; MPOIECCa UCTTAPCHUS
Qu3uyeckue sA61eHUs 6 npupooe. TOBEPXHOCTHOE HATSHKEHHE U KaWIUJISPHbBIC
2.16 SBJICHUSI B MPUPOJE, KPUCTAJUIBI B mpupone, usnydenue CoiHua, 3aMep3aHue
BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHeTa
Texuuueckue ycmpoticmsa: KaluUISIPbl, TPUMEPbI UCIIOJIb30BAHUS KPUCTAIIIIOB,
517 JKUJKOCTHBI TEPMOMETp, JATYUK TEMIIEPATyphl, TEPMOC, CHCTEMa OTOIJICHUS
. JIOMOB, TUTPOMETPHI, ICUXPOMETp, MapoBasi TypOWHA, JBUTATEIh BHYTPEHHETO
CropaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnexTpusanus Tell. J[Ba BU1a 2JIEKTPUUIECKUX 3apsI0B
3.2 B3aumoperictBue 3apspkeHHbIX Tedl. 3akoH Kynona
3.3 3aKOH COXpaHEHHUS JICKTPUUYECKOT0 3apsiia
24 Onexktpuyeckoe moje. Hanpspk€HHOCTh dyekTpuyeckoro mnojs. [Ipuniun
' CYyNEPIO3UIUH IEKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn osnexkrpuyeckux 3apsaoB. JIeHCTBHE SJIEKTPUYECKOrO MO Ha
' ANeKTpUIeCcKue 3apsbl. [[pOBOAHUKN U AUDITCKTPUKH
[TocTostHHBIN nekTpudeckuil Tok. JleHcTBuUs annekTpuyeckoro Toka. Cuiia Toka.
Hanpsoxenue.
3.6

I=q/t,U=A/N




DJEeKTPUYECKOE COMPOTUBIICHUE. Y ACTBHOE IEKTPUIECKOE COTPOTHBIICHHUE:

3.7 R = pl/S
1.8 3akon Oma aiist yyacTka anektpuueckoit uenu: [ = U/R
ITocnenoBaTtenbHOE COEJUHEHUE POBOJHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapamienbHOE COETMHEHUE TPOBOAHUKOB PABHOTO COMTPOTUBIICHHUS:
U =U;I=I+1;R=21.
o ol .1
CmeniaHHbIE COEIMHEHUS TPOBOJHUKOB
PaboTa 1 MontHOCTB 3nekTpUyeckoro Toka. A = Ult, P = Ul
3.10
3akoH J>xoyns — Jlenna:
3.11 2
O=I"-R-t
310 OnpIT DOpcrega. MarHuTHoe MoJie TPSMOro MPOBOJHWKA € TOKOM. JIMHUUK
MarHUTHOW MHIYKIIUH
313 MarauTHoe moJie MOCTOSHHOTO MAaruHuta. B3anMoIeNWCTBHE ITOCTOSHHBIX
MarduToB
3.14 JlelicTBrE MArHUTHOTO I0OJIS1 HA MPOBOJHUK C TOKOM
3.15 OnpiTel @apanes. SABiaeHue anexkTpoMarHuTHol uHAyKuun. [Ipasuno Jlenna
Ilpakmuueckue pabomul
N3Mepenue  3IE€KTPUYECKOTO  CONPOTHBICHHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; PAOOTHI AJIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa, BO3HHMKAIOUIETO B IPOBOJHHUKE
316 (pe3ucTopsl, TaMIIOYKa), OT HAMIPSKEHUS Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH
COIPOTHUBIICHHS OT JIJIMHBI TPOBOJIHHUKA, TJIOIIAJN €T0 MOMEPEYHOIO CEUCHHS U
YIEIBbHOI'0 COMPOTUBIICHUS.
IIpoBepka npaBuiia sl NEKTPUUESCKOTO HAMPSHXKEHUS MPU MOCIEI0BATEIbHOM
COCJIMHEHUW TIPOBOJHUKOB; TMpaBUiia I CHJIBI BJIEKTPUUECKOrO TOKa TMpH
napayieJIbHOM COETMHEHUH TTPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)
317 Qusuyeckue sA6NeHUs 6 npupode: ODICKTPUUECKUE SIBICHUS B arMocdepe,

ANEKTPUYECTBO KMBBIX OPTaHU3MOB, MArHUTHOE IMOJIe 3eMJIH, Ipeid MOJIIOCOB,




POJIb MAaruuTHOTO ITOJIA AJId )KU3HU Ha BGMHG, MMOJIAPHOC CHUAHHNC

Texnuueckue ycmpouicmea: 3IEKTPOCKOI, aMIIEpMETp, BOJBTMETP, PEOCTarT,

CUETYMK  DIIEKTPUYECKOM  DHEPruu,  OJIEKTPOOCBETHTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTelIbHbIE AIIEKTPONPUOOPHI (npumepsl), AIEKTPUYECKUE
IpeoXpaHUTENH, 3JICKTPOMArHuT, OJJIEKTPOABUTATEIb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 OnekTpoMarHuTHble BoJIHbI. [1Ikana 3meKTpoMarHuTHRIX BOJTH

3.20 JlyueBas mozens cBeta. lIpsamonnHeitHOE pacipocTpaHEHUE CBeTa

3.21 3akoH oTpaxeHus cBeTa. [nockoe 3epkaio

3.22 [Ipenominenue cBeTa. 3aKOH MPETOMIICHUS CBETA

3.23 Hucnepcus cBeTa

304 JInnza. Xon nydeit B nuH3e. DOKyCHOE paccTosiHME JUH3bL. OnThueckas cuia

' nun3el: D = 1/F

3.25 I'na3 kak ontuueckas cucrema. OnTudeckue npudopsl
Ilpakmuueckue pabomuwl
###Par###lI3mMepeHre ONTUYECKONM CHIBI COOMparoIeld JIMH3BL, (OKYCHOTO
paccTosiHus coOMparoIieil JTHH3BI (TI0 CBOMCTBY paBeHCTBA pa3MEpOB MpeIMeTa U
U300pakKeHUs, KOTla MpeJAMET PACIOJIOKEH B TBOMHOM (OKyce), ImoKazaTens

3.26 IpeIOMIICHHUS CTEKIIA.

###Par#t#llccnenoBanue cBoicTBa M300pa)K€HUS, MOJYUYEHHOTO C MOMOUIbIO
coOuparonieil JUH3bI;, M3MEHEHUsT (OKYCHOTO pPACCTOSIHHMSI JBYX CIOXEHHBIX
JMH3; 3aBUCUMOCTH yTja NPEJOMJIEHUS CBETOBOIO Jyya OT yIJla MaJeHHs Ha
IPAHUILIE «BO3AYX — CTEKIIO»
397 Quzuueckue saenrenusi 6 npupoode: 3atMeHus Connua u JlyHsl, 1Bera Tel,
. onTUYECKUE SBJICHUS B aTMOcdepe (1iBeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmeéa: O4YKH, TEpHUCKOMN, QoToanmapar, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
i1 PannoaktuBHOCTh. Anb(da-, 6eTa-, ramma-usnydenus. Peaknuu ansda-u Oera-
. pacnazna

4.2 Omneitel Pezepdopaa o paccesnuro anbda-gactuil. [manerapHas Mojelnb aToma

4.3 CocTtaB aTroMHOTr0 sifipa. M30Tomnsl

4.4 [Iepuon nmonypacnaja aTOMHBIX SAEP

4.5 SnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsA0BOTO U MACCOBOTO YHCEI
Qusuueckue A6NeHUs 6 npupode. €CTECTBEHHBIM paJMOaKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4M, pPaJUOaKTUBHOE W3JIyY€HHE MPUPOJIHBIX MHUHEPAJIOB,

HCﬁCTBHG PaarOaKTHUBHBIX I/ISJIy‘-ICHI/Iﬁ Ha OpraHus3M 4YCJIOBCKa




47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, UHIUBULYAJIbHBIA TO3UMETpP, KaMepa
BunbcoHa, siepHasi 3JHEpreTuKa
Ony0nukoBaHO
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPONECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANYECKHUE MATEPUAJIBI IJVIS1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET
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