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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3MKe HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
COCTaBJICHAa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUW K pe3ysibTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTeNbHON MPOrpaMMbl, MPEICTABICHHBIX B
DI'OC 00O, a Takxe ¢ y4€ToM peaepanbHoil padoyeil mporpaMMbl BOCITUTAHUS U
Konnenmmu npenogaBanusi yueoHoro npeamera « Dusznkay.

Copepxanne mporpamMmbl 1Mo (U3MKe HampaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOM TPAMOTHOCTH OOYYalOIIUXCS M OPTaHM3alUI0 H3Y4YEHUs
(¢u3MKK Ha NEATEeIbHOCTHOM OcHOBEe. B mporpamme mo (u3uke y4MTHIBAIOTCS
BO3MOKHOCTH Yy4yeOHOro mpenmera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM OO0YUYEeHHS, a TAKKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00I1IeTO 00pa30BaHUSI.

[Iporpamma no ¢usmnke ycTraHaBIMBaeT paclpeesieHne yueOHoOro Mmatepuania
1o rojiaMm o0ydeHus (1o Kjaccam), npejaracT IpUMEpPHYIO MOCIeA0BaATEILHOCTh
M3YYCHHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJACP)KaHUS U
yu€Te BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUS METOJUYECKOU
MOMOIIIM YYUTEIIO B CO3/IaHUU paboueii MpOrpaMMBbI 10 y4eOHOMY TIPEIMETY.

®u3nKa ABISETCS CUCTEMOOOPA3YIOLIUM /JI1 €CTECTBEHHOHAYYHBIX YU4EOHBIX
MPEIMETOB, TIOCKOJIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SBJICHUH,
U3y4aeMbIX XUMUEH, ONMOJIOTHEN, aCTpOHOMHUEH 1 u3HUecKoii reorpadueii, BHOCUT
BKJIaJ, B €CTECTBEHHOHAyYHYIO0 KapTUHY MHpa, MPEIOCTaBIIeT Haubojee SICHbIE
o0Opa3ipl MPUMEHEHHUS] HAYYHOTO METOJia TO3HAHMs, TO €CTh CIoco0a MOMydeHUs
JOCTOBEPHBIX 3HAHUN O MUDE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOTO OOpa3oBaHUS B CTPYKType 0OOIIero
oOpa3oBaHMsI COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH I'PaMOTHOCTH M
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE MPEINOJaracT OBJIAJICHHUE
CIIEIYIOIUMHA KOMIIETCHTHOCTSIMH, XapaKTEPHU3YIOIMMU €CTeCTBEHHOHAYYHYIO
IrPaMOTHOCTb:

* HAy4YHO OOBSCHSATH SIBJICHMUS,
+ OIICHWBATh U TIOHUMAaTh OCOOCHHOCTH HAy4YHOTO MCCIIEIOBAHNUS;



e HHTEPNPETUPOBATH  JAaHHBIE W MCIOJB30BATH  HAYYHBIE
JIOKa3aTEIbCTBA IS ITOJyYEHUS BBIBOJIOB.

enmn wu3yueHus (U3MKM HA YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs

onpenenensl B Konmenmuu mnpenogaBaHusi ydeOHoro mnpeamera «Duszuka» B

oOpa3oBarenbHbIX opraHu3zanusax Poccuiickoii @eaepanuu, pead3yrOMIMX

OCHOBHBIE  00I11€00pa30BaTENbHBIE MPOrPAMMBI, YTBEPKIEHHOW  peIICHHEM

Komnerun MunucrepctBa npocsemienus Poccuiickoit @eneparuu (IpoTokos ot 3

nekaops 2019 r. Ne ITK4sH).

ey uzyyenus: pusuKu:

« TpuOOpeTeHHE HHTEpeca U CTPEeMJICHHS OOydYaloluXCs K HaydHOMY
M3YYCHUIO TIPUPOJBI, PA3BUTHE HMX HHTCIICKTYaIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC MO3HAHUS U (HOPMUPOBAHUE
HCCJIEI0OBATEIIHCKOTO OTHONICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

+ ¢dopMUpOBaHKE HAYIHOTO MUPOBO33PEHUS KaK Pe3yIbTaTa U3y4eHHUs] OCHOB
CTPOSHHUS MaTepu U QyHIaMCHTAIBHBIX 3aKOHOB (DH3UKU;

« (dopmupoBaHHE TPEJCTaBICHUN O poJid (DU3UKHU IJIST PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH;

e pa3BUTHE  MPEACTaBICHHMH O  BO3MOXHBIX  cdepax  Oyayuieit
podheCCUOHAIBHOM JIeSITEIbHOCTH, CBSI3aHHOU C (DU3MKOM, OATOTOBKA K
nanbHeeMy oOy4eHHIO B 3TOM HalpaBIICHUU.

JlocTikeHre 3TUX Lieliel mporpamMMbl 1o (U3MKE Ha YPOBHE OCHOBHOTO

o01ero 00pa3oBaHus 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIMINX 3a4aY:

« TpuoOpeTeHWe 3HAHMM O JUCKPETHOM CTPOSHHUU BEIIECTBA, O
MEXaHUYCCKUX, TEIIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

e TPUOOpPETECHUE YMEHUW OMHCHIBATH U OOBSCHATH (DU3UUYECKUE SIBJICHUS C
HCITOJTb30BAHNEM TTOTYYCHHBIX 3HAHHH;

e OCBOGHHE METOJIOB pEIIEHUs TMPOCTEHINX pacuy€THBIX 3aJad ¢
UCTIOJb30BaHUEM bU3IeCKUX MOJICIICH, TBOPYECKUX u
MPaKTUKOOPUEHTHPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUUN HAOIIOATh MPUPOHBIC SBJICHUS U BBITIOJHSITH OMBITHI,
nabopatopHble  pabOThl M AKCHEPUMEHTAJIbHBIC HCCJIEJAOBaHUSA C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TTPHOOPOB;



e OCBOCHHE MPUEMOB PabOTHI ¢ MHPpOpMaNHEH (HUIUIECKOTO COJNEPIKAHMS,
BKJTFOYasi MHGOPMAIIMIO O COBPEMEHHBIX JOCTIKECHUAX (DU3UKHU, aHATH3 U
KPUTHUYECKOE OlICHUBaHUE MHPOPMALINH;

e 3HAKOMCTBO €O cpepamMu MPoPecCHOHATBLHOMN N1eATeTbHOCTH, CBSI3aHHBIMU
C (GUBMKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKECHUSX (PU3UIECKON HAYKH.

Ha u3ydyenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO
obOpazoBaHus oTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B HEJIeNI0), B 8
Kiacce — 68 yacoB (2 4aca B Hejenmo), B 9 kinacce — 102 gaca (3 yaca B HEZEIHO).

[Ipennaraemelii B mporpamMme no ¢Gu3MKe MepeyeHb J1abopaTOPHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEIb JIeJIaeT BHIOOp MPOBEICHUS
7a00paTOpPHBIX pPabOT M OMBITOB C YYETOM HWHIMBUAYAJIbHBIX OCOOCHHOCTEH
00yyYaromMXxcsi, CIUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUi, TpeaJiaraéMblX B paMKax
OCHOBHOT'O T'OCYJJaPCTBEHHOTO 3K3aMeHa 1o (PU3MKe.

COILEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka u €€ poJib B IO3HAHUU OKPY KaOIIero Mupa.

®usuka — Hayka o mnpupoze. SABmeHus npuponbl. du3znyecKkue SBICHUA:
MEXaHUYECKUe, TEIUIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BeauuuHbl. W3mepenne ¢uznueckux BennuuH. Duzndeckue
npubopsl. [lorpemHocTs u3mMepeHuit. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKW M3y4alOT OPUPOAY.
EcTecTBeHHOHAyUHbI METOJ TMO3HAHMS: HAOJIOJEHHE, IMOCTAHOBKA HAy4YHOIO
BOMpPOCA, BbIIBUYKEHUE TUIIOTE3, SIKCIEPUMEHT I10 MPOBEPKE TMIOTE3, OOBSICHEHHE
HaOmomaemoro sieieHus. Onucanue GU3NIeCKUX SBICHUMA C TTIOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

« MexaHuueckue, TEIJIOBbIE, JJIEKTPUUYECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.

o  @Ousnueckue MPUOOPHI U TPOIEAYpa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1M POBBIM IPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

« Ormpenenenue UEHbI I€IEHUS NIKAJIbl U3MEPUTENBLHOTO Tprbdopa.



« H3mepenue paccTosTHUMN.

« H3Mepenne 00bEMA )KUIKOCTH U TBEPIOTO TENA.

« Omnpenenenne pa3sMepoB MAJIbIX TEIL.

« H3MmepeHne TtemriepaTypbl NMpPU MOMOIIU KUJIKOCTHOTO TEPMOMETpa U
JaTYuKa TeMIEpaTyphl.

« IlpoBenenue uccrnenoBaHusl MO MPOBEPKE TUIOTE3BI: JATBHOCTH MOJETA
HIapyKa, MyImeHHOI0 TOPU30HTAIBHO, TeM O0Jibllle, YeM OO0Jbllle BhICOTA
yCKa.

Pa3znen 2. IlepBoHavaibHbIe CBeIeHUS] 0 CTPOEHNH BelleCTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJb, HMX pa3Mmepbl. OIMbITHI,

JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTRA.

JIBi>keHre dacTul BemiecTBa. CBs3b CKOPOCTHM JABWMIKEHHSI YACTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxeHue, nuddys3us. BzaumonencTBue yacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, KUIAKOCTEH M TBEPIBIX
(kpuctamnuyeckux) Tesl. B3auMoCBsA3b MEXIy CBOMCTBAMHM BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M MX aTOMHOMOJEKYJSIPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

« Habmronenue 6poyHOBCKOTO JBUKECHUS.

« Hab6monenue nuddysun.

« HabGmronenue  siBaeHU#,  OOBSACHAIOIIUXCA  NPUTSKECHUEM  WIH

OTTAJIKUBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnsie pabomel u onvimol.

o OrieHka JauaMeTpa aroMa METOJOM psiioB  (C  HUCIOJb30BaHUEM
doTorpaduii).

«  OmnpIThI 110 HAOJIOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B.

o OnbITHI IO OOHAPYKEHUIO ACHUCTBUS CHJT MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHMe U B3aUMOJECTBHE TeJl.

Mexannueckoe JBH)XKeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsisi CKOPOCTh NPU HEPABHOMEPHOM IBWKEHHHM. Pacuér myTu u
BPEMEHHU JIBUKECHUS.

SBnenne wHepuMH. 3aKOH HMHEpUMHU. B3aumoaencTBHE TeNl Kak NPUYMHA
U3MEHEHUsI CKOPOCTH JIBMKEHHUs Tell. Macca Kak Mepa HHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHUIIC
o0BbEMa BelecTna.



Cuna Kak xapakTepUCTHKa B3auMojercTBHs Tena. Cuila ynpyroctd M 3aKOH
I'yka. 3mepenne cuibl ¢ MOMOUIBIO AMHAMOMETpA. SIBIIEHHE TATOTEHHUS U CHIIA
TskecTd. ChJla TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CUJI, HANPABJIEHHBIX O OJHOW IpsiMOM. PaBHOnelcTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
« HalGmogenne MexaHM4eCcKoOro IBUKEHUS TeTa.
« H3MepeHne CKOPOCTH NPSIMOJIMHENHOTO JBUKECHMUS.
« HaGmronenue siBjeHUS MHEPILIMH.
« HabGmionenune n3sMeHeHHsI CKOPOCTH TPU B3aMMOJICHCTBUH TEJ.
« (CpaBHEHHE Macc MO B3aUMOJICUCTBUIO TEIL.
« CnoxeHue CWI, HalIPaBJICHHBIX 110 OAHOW MPSAMOM.
Jlabopamopnsie pabomuel u onvimol.
« OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJEJIN 3IEKTPUUIECKOTr0 aBTOMOOWUJIS M TaK Jajiee).

« Ormpenenenue cpenHeld CKOPOCTU CKOJIBKEHHsI OpycKa WM LIapHKa IO
HAKJIOHHOM IIJIOCKOCTH.

« Ormpeaenenne MIOTHOCTH TBEPAOIO TENA.

e OnbIThl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb pacTskeHus (aedopmariuu)
MPY>KUHBI OT MPUIIOKEHHOUN CHIIBI.

o OnbITBI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT
BEcCa Teja M XapakTepa CONPUKACAIOIINXCS ITOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

Hanenue. CrnocoObl yMEHBIIEHUS U YBEIUYECHUS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT o0béma, Temmneparypsl. llepenaua naBieHus
TBEPJIBIMU TEJIAMH, KUIAKOCTAMU U razamu. 3akoH I[lackans. [lHeBMarnueckue
MalIuHBI. 3aBUCUMOCTh JaBJICHUS KUIKOCTA OT TiyOuHbl. ['mapocraTuyeckuii
napajgokc. CooOuaromuecs: cocyabl. [ uapaBinuecKue MEXaHU3MBbI.

AtMocdepa 3emnn u atmMocepHoe napieHue. [IpuyuHbl CyliecTBOBaHUS
Bo3aAyiHON oOonouku 3emuu. OnbiT Toppuuennu. M3mepenue atrmocdepHOro
JaBJIeHUS. 3aBUCUMOCTh aTMOC(EpHOTo AAaBJICHUS OT BBICOTHI HAJl YPOBHEM MODPSI.
[TpubGops! 17151 M3MepeHus aTMOC(hEepHOTO JTaBJICHUS.

JlelicTBHE KUIAKOCTH M ra3a Ha MOrPYyKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxorniaBanue.

Jemoncmpayuu.

» 3aBUCHUMOCTb JABJICHHS ra3a OT TEMIIEPATYPHI.



[lepenaua naBieHUs KUJKOCTHIO U TA30M.

Coobmraroiuecs: CoCy/bl.

['mnpasnuueckui npecc.

[IposiBieHue necTBUS aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOM YacTh Tena
Y TJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW JKUJIKOCTH.
VYcnoBue naaBaHus Te: INIABAaHUE WM MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILICHHUS TUIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTb YaCTH TeJa.

OnpeneneHrne  BBITAIKMBAIOIIEW  CHJIBI, JEHCTBYIOLIEH Ha  TEJo,
MOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEH CHJIBI, IEVCTBYIOLIEH HA TEJIO
B KUJKOCTH, OT MaccChl Tea.

OneITBl, JEMOHCTPHUPYIOLUIUME 3aBUCUMOCTH BBITAJKHUBAIOUICH  CHUJIBL,
JEeHCTBYIOLIEH Ha TEJIO B KHUIKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTD
YacTH TeJla U OT IJIOTHOCTHU KUJAKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHHWE JIOJKH U
OIpeAeIICHUE €€ TPY30HOABEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanuueckas pabota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTb. IIpaBuiio
paBHOBecus pbluara. [ [pumeHeHue npaBusiia paBHOBECHS pbluara K 0J10Ky. «30J10TO€
npasuwio» Mexanuku. KIIJI mpocTeix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprusa. KuHernueckas W TOTEHIMAIbHAs DJHEPIUS.
[IpeBpaiienre 0AHOTO BUIA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPrUU B MEXAHHUKE.

Jemoncmpayuu.

[Iprmepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

Onpenenenue pabOTHI CUIIbI TPEHUS PU PABHOMEPHOM JBHKCHHUH TEJIa 110
TOPU30HTAIBHOM ITOBEPXHOCTH.
UccnenoBanue ycnoBuid paBHOBECHUS pblyara.



« Hsmepenne KIIJ] HaK1OHHOM NIIIOCKOCTH.
« H3ydeHue 3aKk0Ha COXpaHEHUS MEXaHUYECKOU YHEPTHH.
8 KUIACC

Paszpneu 6. TerioBbie sAiBJICHUA.

OCHOBHBIE TIOJIOKEHHS MOJIEKYJIAPHO-KUHETUYECKON TEOpPUU CTPOCHHS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJI. ONBIThI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPAOIrO, >XKHUAKOTO M Ta3000pa3HOrO COCTOSHUW BEIIECTBA.
Kpucrannumueckue u amopdusie Tena. OObsCHEHHE CBOMCTB Ira3oB, KUAKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IMOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPHUHU.
CmaumnBaHK€e U KalWUISIPHBIE SIBJICHUS. TemIoBOe pacliupEHne U CKATHE.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsist sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruUu:
TeIUIonepeaaya u coBepiieHre padboTel. Buasl Terionepenayun: TemionpoBOIHOCTD,
KOHBEKLUS, U3yUEHUE.

KonnuecTBo Temnotel. YenbHas TEMIOEMKOCTh BELIECTBA. TemnooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oananca. IlmaBineHue u
OTBEPACBAHHE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAas TEIUIOTA IUIABJICHUS.
[TapooOpa3zoBanue u konaeHcauusa. Mcnapenue. Kunenuwe. YaenpHas Ttemnora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHUS OT aTMOC(HEPHOro
JABJICHHUSI.

BnaxuocTts Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Tpununel pabotel TermoBbix aurareneit KIIJ[ TemioBoro asurarens.
TeruioBble IBUTaTENN U 3alIUTa OKPYKAIOLIEN CPEJIBI.

3aKOH COXpAaHEHUS U MTPEBPAILECHUS JHEPTUH B TEIUIOBBIX MTPOLECCAX.

Jlemoncmpayuu.

« HaOmoneHnne OpOyHOBCKOTO JBUKEHHUSL.

« Hab6monenue nuddysun.

« Habmonenue sBIIeHHM CMauyMBaHUS U KaMILIIPHBIX SBJICHUM.

« HalGnrogeHue TemioBoro paciupeHus Tedi.

« H3meHeHue AaBieHUs ra3a NpU U3MEHEHHHM O0bEMA M HArpeBaHUM WU

OXJIQXKICHHH.
« IlIpaBuna uzmepeHus: TeMIEpPaTyphbl.
« Buael Temionepenayuu.



o  OxuytaxxaeHue Mpu COBEPIICHUH PaOOTHI.

« HarpeBanue npu coBepiieHr: padOTH BHEITHUMHU CHUIIAMH.

« (CpaBHEHHE TEMIOEMKOCTEN PA3INYHBIX BEUIECTB.

« HaGmogenue kumneHus.

« HalGnrogenue mocTosHCTBA TeMITepaTyphl MPHU TIaBJICHUH.

« Moaenu TErIoBbIX JBUTATENIEH.

Jlabopamopnwie pabomuel u onvimol.

e OnbITHI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO PUTSHKEHHUS.

« OnbITHI IO BBIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIM WJIM caxapa.

o OnbIThl MO HAOIIOJICHUIO TEIMJIOBOTO PACIIUPEHHS Ta30B, KUJIKOCTEH U

TBEPABIX TEII.

« Ormpenenenue JaBiaeHUS BO3yXa B Oa/IOHE MIMPHUIIA.

e OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABICHHS BO3AyXa OT €ro

00bEMa M HarpeBaHUs WIN OXJIAKICHHUS.

« IIpoBepka rumnoressl JMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJOMKA KUIKOCTU

B TEPMOMETPUUECKOM TPYOKE OT TEeMIIEPATYPHI.
« HalGmogenue wu3MeHEHUsT BHYTpPEHHEH OHEpPruM Tejla B pe3yJlibTaTe
TerIonepeaul U paboThl BHEITHUX CHUJI.

« MHccrnenoBanue siBlieHHs TEIJIOOOMEHA MPU CMEMIMBAHUM XOJOJHOW U

ropsiueu BOJBI.

« OmnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOrO BOJON  Ipu

TEMI000MEHE C HArPEThIM METATMYECKUM ITUITUHAPOM.

« Omnpenenenne yaeabHON TEMIOEMKOCTH BEIIECTBA.

» HccnenoBanue npoliiecca uCapeHusl.

« OmnpeneneHne OTHOCUTEIBHON BIIAKHOCTH BO3yXa.

« Omnpenenenne yaeabHON TEIIOTHI IUIABJICHUS JbJA.

Pa3znes 7. JinekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

Dnektpuzanms Ten. JBa poja sieKTpudecKux 3apsnoB. BzammopaercTBue
3apspkeHHBbIX  Ted. 3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aMMOJICHCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsAJI0OB U PACCTOSIHUS MEXKIY TEJIaMM ).

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3iiekTpudeckoro mosist. [lpuHuwmm
CYyHEPHO3ULINH JIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA JICKTPUUECKUM 3apsijl.
Ctpoenue aroma. IIpoBOAHMKM W  JMIJNIEKTPUKUA. 3aKOH  COXPaHECHUSA
3JIEKTPUYECKOTO 3apsiaa.



DNEKTPUYECKUIT TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKA.
NcTouHuKN MOCTOSSHHOTO TOKA. JIEMCTBUSA JJIEKTPUUYECKOrO TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX M ra3ax.

Onexktpuueckas  menb. Cuna  Toka.  DJEKTPUYECKOE  HAMPSKECHHUE.
ComnpoTuBlieHHE TPOBOJHMKA. YJIETbHOE CONPOTUBICHUE BemniecTBa. 3akoH Oma
IS ydacTka nenu. [locinenoBarenbHoe U mapajuieibHOE COEAUMHEHUE MPOBOJHUKOB.

Pabora ® MONIHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoymsa—Jlenna.
DJIEKTPUYECKUE LIETTH U TTOTPEOUTENH dJISKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

ITocTostHHBIE MarHuThl. B3anMoaeiicTBUe MOCTOSHHBIX MAarHUTOB. MarauTHoe
nojie. MarauTHOe moJie 3eMJIM M €ro 3HaueHue I KU3HHM Ha 3emiie. OIBIT
Opctena. MarHuTHOE MOJI€ IEKTPUYECKOro Toka. [IpuMeHeHre 21eKTpOMarHuToB
B TeXHUKE. JIeHCTBME MAarHUTHOTO MOJISI HA IIPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOSIHHOTO  TOKAa. VICIonp30BaHWE  AIEKTPOJABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 3J1EeKTpOMAarHUTHOM MHAYKUIuU. [IpaBuio Jlenna.

DIIEKTpPOreHepaTop. CnocoOb1 MOTy4YECHUS AIEKTPUYECKOU SHEPIHUH.
DIIEKTPOCTAHITMN Ha BO30OHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.
Jemoncmpayuu.

« DnekTpusauus Ted.

« JIBa poaa 3MEKTPUUECKHUX 3aPSAI0B U B3aUMOJICVCTBUE 3APSIKEHHBIX TEIL.
e  YCTpPOMCTBO U ACHUCTBUE IEKTPOCKOIIA.

« DJeKTpoCcTaTUYEeCKasi MHIYKIIHS.

e 3aKOH COXpaHEHUS BJIECKTPUUYECKUX 3aPsI0B.

o [IpoBOOHUKY U TUDIIEKTPUKHU.

« MopaenupoBaHHu€e CUIIOBBIX JTUHUN JIEKTPUUECKOTO TOJIS.

e VCTOYHHKM MOCTOSIHHOTO TOKA.

» JlelicTBUS DIEKTPUYECKOTO TOKA.

e DJIEKTPUYECKUM TOK B KUJIKOCTH.

« ['a30Bblii pazps.

« H3mepeHne cuibl TOKa aMIIEpMETPOM.

« H3mepeHne 3eKTpUUECKOro HaNpPSKEHUSI BOJIBTMETPOM.

« Peocrar 1 MarasuH CONPOTHUBIICHUN.

« B3auMoencTBrUe NOCTOSIHHBIX MAarHUTOB.

« MoaenupoBaHre HEBO3MOKHOCTH Pa3IEJI€HUs OJKOCOB MAarHUTA.
« MopaenupoBaHre MarHUTHBIX MOJIEW TOCTOSSHHBIX MAarHUTOB.



OmneiT Opcrena.

MarsuTHoE€ 1oje ToKa. DJIEKTPOMAarHurT.

JleificTBrEe MarHUTHOT'O TIOJIS1 HA MPOBOJHUK C TOKOM.

DNEeKTPOABUTATEh OCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIWU.

Oneitel @apanes.

3aBUCHMOCTh HANpPaBJIEHUS HWHAYKIHMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

DneKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnwie pabomel u onvimol.

OnpITel MO HAOJMIONECHUIO HJICKTPU3AIMU  Tel MHAYKIUMEH U TpHu
COIIPUKOCHOBEHUH.

UccnenoBanne IEWCTBUS JIIEKTPUUYECKOrO TMOJS HA MPOBOAHUKH U
JTUAJICKTPUKH.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSTHHOTO TOKaA.
N3MmepeHue u peryimpoBaHue CUIIbI TOKA.

N3MepeHne U peryImpoBaHUE HATIPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT
CONIPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro [JWHBI, IUIOLIAAXA MONEPEYHOTO
CEUYEeHUs U MaTepHaa.

[IpoBepka mnpaBWiia CIOXKECHUS HAIPSHKEHUH TPU  TOCIEI0BATEIIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia aJis CUJIbl TOKa MPU TapauieIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIESKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OnpeneneHrue MOUTHOCTH  JJIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, WAYIIETO Yepe3 JIAMIIOYKY, OT
HANPsKECHHS HA HEM.

Onpenenenue KIIJ[ nHarpeBarens.

UccnenoBanre MarHUTHOTO B3aUMOICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydenne MarHuTHOTO TOJISI HOCTOSIHHBIX MAarHUTOB MPU UX 00bETUHECHUU
U pa3JIeJICHUH.

UccnenoBanue neCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.



o OnbITl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI  B3aUMOJICUCTBUS
KaTyIIKH C TOKOM M MAarHUTA OT CUJIbI TOKA M HAITPABJICHUS TOKA B KATYLIKE.

« H3ydeHue AEHCTBUS MArHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

« KoHcTpynpoBanue u nuzydeHue padoThl AIEKTPOIBUTATENS.

« HW3amepenne KIIJ] anexTpoaBuraTeabHON YCTAHOBKHU.

e« OneITBl MO UCCIACAOBAHUIO SIBICHUS JJICKTPOMArHUTHON WHIYKIIUU:
UCCIICNOBAHUE W3MEHEHUW 3HAYEHWS W HAIPaBJICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJICHHUS.

Mexannueckoe JBHKeHHE. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHHUS. PaBHOMEpHOE MNPSIMOIMHEUHOE
newxeHue. HepaBHoMepHOe npsiMonnHENHOE ABHKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTb TeJa P HEPABHOMEPHOM JBHKCHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMONMHEHHOe aBmkeHue. (CBoOoaHOE
nagenue. OnbiThl ["anues.

PaBHOMepHOE nBHKEHHE MO OKpYKHOCTH. Ilepmon u vactora oOpaieHus.
JIuHeiHas u yrioBast CKOpOCTH. L[eHTpoCTpeMUTENbHOE YCKOPEHHE.

ITepsoiit 3akoH HproToHa. Bropoi 3akoH Hetorona. Tperuii 3akoH HerotoHa.
[IpuHIMI CynEpNIO3UIIMN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujla TPEHUS CKOJIbKEHUS, CUIIa
TPEHHUS TTOKOSI, APYTHE BUJIBI TPEHHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Bumxenue mianer BOkpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HesecomocTs n meperpysku.

PaBHOBecue martepuanbHOM TOUKH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChI0 BpamleHusi. MoOMeHT cuibl. L{eHTp TshxecTu.

Nmnynec Tena. M3menenne umnyibca. UMIynbc CHIIbl. 3aKOH COXPaHEHHS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabota W MOIIHOCTh. PaboTa CWJI TSKECTH, YNPYTOCTH,
Tpenus. CBsi3b 3HEpruu U padoThl. [loTeHIIMaIbHAS PHEPTUS TeJa, MOHATOTO HaJl
MOBEPXHOCTHIO 3eMIH. [oTeHIIManbHast SJHeprust CxKaToM Npy)uHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIHUH.

Jemoncmpayuu.



Habmonenne MexaHn4ecKoro JBUKEHHS Tela OTHOCUTENIBHO Pa3HbIX Tell
oTCU€Ta.

CpaBHEHME IIyTe M TPAGKTOPUM JBHIKEHMsI OJHOTO M TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO B KEHUS.
HccnenoBanne npu3HaKoOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGitoieHne nBUKEHUs Tella 0 OKPYKHOCTH.

HabintoieHne MexaHn4ecKuX sIBJICHUH, IPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUN OTHOCUTEIBHO
KaOuHeTa PU3UKU.

3aBHUCUMOCTh YCKOPEHUS TeJa OT MACChI Tela U JECHCTBYIOIIEH HA HETO
CUJIBI.

HabGutoieHue paBeHcTBa CUIT IIPU B3aUMOIEHCTBUH TEIL.

N3meHenue Beca Tena npyu yCKOPEHHOM JIBHKCHUU.

Ilepemaua uMIrynbpca py B3anMOJIECUCTBUU TEN.

[IpeoOpazoBaHus SHEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBHUH.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habnronenue peakTUBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU TPU CBOOOAHOM IaJIEHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTHUHU NIPU ABMKEHUU Tela Mo ACHCTBUEM
OPYXXUHBI.

Jlabopamopnsie pabomul u onvimol.

KoHcTpynpoBanue TpakTa il pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JBYDKEHUS MTAPUKA WA TEIICHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS Opycka WM JABMIKCHHS
IIapyKa 1Mo HaKJIOHHOU IIOCKOCTH.

OmnpeneneHre yCKOpPEHHS Tela TPHU PABHOYCKOPCHHOM JIBYDKCHHH TIO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH TMYTH OT BPEMEHH IPH PaBHOYCKOPESHHOM
JIBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAaYaJIbHOW CKOPOCTH ITyTH OTHOCATCS KakK ps HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIIHE MPOMEKYTKH BPEMEHH OTMHAKOBEI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKCHHS OT  CHUIIBI
HOPMAaJIbLHOTO JIABJICHHS.



« Ompenenenne K03PGUIMEHTA TPEHUS CKOJIBKEHUS.

« Omnpenenenne KECTKOCTU IPYKUHBI.

« Ompenenenue pabOThI CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHHUU TeJIa 110

TOPU30HTAIBHON OBEPXHOCTH.
« Onpenenenve pabOTBl CUJIBI yOPYrOCTH TMpPU TOABEME Tpy3a C
MCIOJIb30BaHNEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

« H3ydeHue 3aKk0OHA COXpaHEHUS SHEPTUH.

Pa3nen 9. MexannuecKue KoJ1e0aHUA ¥ BOJIHEBI.

Koneb6arenbHoe nukeHre. OCHOBHbBIE XapaKTEPUCTHKU KOJICOAHUM: MTEPUO/I,
4acToTa, aMIUINTyAa. MareMaTnuecKui U NPYyKUHHBIM MasTHUKU. [IpeBpaienne
SHEPTUH MpH KOJIeOaTEeTbHOM IBHXKCHHH.

3aryxaromue — konebaHus.  BpiHyxkneHHble — KoneOaHus.  Pe3onaHc.
Mexanuueckue BosiHBL. (CBOHCTBa MexXaHUMYeCKuMX BOJH. [IpomonbHele U
MONEPEYHbIE BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ PpacnpOCTPaHCHMUS.
MexaHn4decKue BOJIHBI B TBEPIAOM TEJE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk u
YIbTPa3BYK.

Jlemoncmpayuu.

o HaOmronenue kojie0aHUM TEJI MO JAECUCTBUEM CHJIBI TSKECTH U CHIIBI

YIOPYTOCTH.

« HabGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

« Habmronenue BEIHYXICHHBIX KOJICOAHHM M pe30HAHCA.

« PacnpocTtpaHeHne MpoIoJIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

« HalGnrogeHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

* AKYCTHYECKHMN PE30OHAHC.

Jlabopamopnwie pabomul u onvimol.

« Onmnpenenenne YacToTbl W Mepuoja KoJiebaHMM MaTeMaTUYeCKOTo

MasTHHKA.

« Ormpezenenre 4acTOThI U NIepUoa KoieOaHUi MPYKUHHOTO MasITHHUKA.

« MHccrnenoBanue 3aBUCMMOCTHU NepUoja KojaeOaHUN MOABEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

« HccnenoBanue 3aBUCUMOCTH TepHOJIa KOJeOaHU MPY>KUHHOTO MasiTHUKA

OT Macchl Ipy3a.
« IlpoBepka He3aBUCHUMOCTU NEpHOJa KOieOaHUW Tpy3a, MOJABEIICHHOTO K
HUTH, OT MACCHI Ipy3a.



o OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTU MPYKUHBI.

« H3mepenue yckopeHus: CBOOOIHOTO TaJICHHUS.

Pa3zges 10. D1eKTpOMAarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMarHuTHOE  MoJIe.  DJIEKTpOMAarHuTHele  BOJHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. IllKkama >3aeKTpoOMarHUTHBIX BOJIH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DnekTpoMarauTHas npupoga cera. CKOpocTh cBeTa. BoHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

« (CBONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

« BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

« H3yyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHMIIBHOTO

tenedona.

Paszpges 11. CBeroBbIe ABJICHMS.

JlyueBass  mogmenb  cBera.  Mcrounuku — cBera.  [IpsamonuHeiHoe
pacnpoctpanenue cseta. 3atmenus: Connua u JIynel. Otpaxenue ceera. ITnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpesnomieHus cBeta. [lomHoe BHYTpeHHee
OTpa)KEHHE cBeTa. lCrnoiap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAX.

JIunza. Xop nydeit B munze. OnTudeckas cucrema GoToarrmapara, MUKpOCKOIa
U Teneckomna. ['na3 kak onrtrdeckas cucrema. bam3opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oenoro cBera B cnekTp. Onbitel Hbtorona. CrnoxkeHue
CIIEKTPAJIbHBIX LIBETOB. Jlucnepcus ceera.

Jlemoncmpayuu.

« [IpsMonuHENHOE pacnpOCTPAHEHHUE CBETA.

« OrpaxeHue cBera.

« [lomyyenue n300paxkeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

« IIpenomnenue cgera.

« OnTuyeckuii CBETOBO/.

« XoJ ayuel B coOuparoliei JInH3e.

« XoJ JIyyel B pacCEUBAIOLIECH JINH3E.

+ Tlonmyuenue n3o0pakeHU C MOMOIBIO JTUH3.

« [lpunnun aeiictBus oToanmapara, MUKPOCKOIA U TEJIECKOIIA.



« Mogens rnasa.
« Paznoxxenue 6enoro cBera B CIEKTP.
« [lomydyenue 6emoro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnsie pabomul u onvimol.
« MHccnenoBanue 3aBUCMMOCTH yIyla OTPaXKEHUs CBETOBOIO Jyda OT yIJia
MaJIcHus.

« M3yuyeHue xapakTepucTUK U300paKeHUs IPeIMETa B INIOCKOM 3epKalie.

« HccnenoBanue 3aBUCMMOCTH yTJIa MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yrIJia
NaJCHUS Ha TPAHUILIE «BO3LyX—CTEKIIO».

« [lomydyeHune n300pakeHN C TOMOIIBI0 COOMPAFOIIICH JTNH3HI.

« Omnpenenenne GOKYCHOTO PACCTOSHUSI U ONTUYECKOW CHIIBI cOOMparoien
JIVH3BI.

«  OMBITHI 1O PA3IOKEHUIO OEIOTO CBETA B CIEKTP.

o OnpITEl MO BOCHPUSATHUIO IIBETA MPEAMETOB MPU MX HAOIIOJCHUM Yepe3
LIBETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHas mojenb aroma. Moaens aroma bopa.
HcnyckaHue u norjioiieHre cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanunoaktuBHOCTh. Alnb(da, Oeta- U ramma-uziaydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wMogpens aromHoro sapa. HWM3oronsl. PaamoaxtrnBHBIE
npeBpauieHus. [leproa nonypacmnaia aTOMHBIX SIIEP.

SAnepHble peakuu. 3aKOHbI COXPAHEHHUs 3apsSJ0BOTO U MAacCOBOIO YHCEIL.
DOHeprusi CBs3M aTOMHBIX sjaep. CBA3b Macchl W SHepruu. Peakuuu cuHTe3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3I.

Anepnas sHeprernka. J[eMCTBHUS paaMOAKTUBHBIX W3JIyYECHHU HA YKUBBIC
OpraHU3MBI.

Jlemoncmpayuu.

o CrekTpbl U3JIYYEHUS U MOTJIOMICHHUS.

o ChekTpbl pa3IMyHbIX Ta30B.

« Cnekrtp Bogopoza.

« HabGnronenue TpekoB B kamepe Bunbcona.

« PaboTta cuéTumka HOHU3HUPYIONTUX U3ITYUCHUH.

« Peructpanus uzinydeHus npupogHLIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnuie pabomul u onvimol.

« HalGnroneHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUSI.



« MHccrnenoBanue TpPEeKOB: M3MEPEHHE IHEPTHU YaCTHUIBI [0 TOPMO3HOMY

nytu (o potorpadusim).

« H3MmepeHue pagroakTUBHOTO (poHA.

IToBTOpPHUTENHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpHTENTHEHO-0000MAOIINI MOy MIPEAHA3HAYEH IS CHCTeMaTH3allun
1 00001IEeHUS PEIMETHOTO COJIEPKAHUS U ONBITA ICSITEILHOCTH, MPUOOPETEHHOTO
Py W3YyYCHHH BCETrO Kypca (U3UKH, a TakXe IS TMOATOTOBKH K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY IO (PU3HMKEe I 00Yy4YaroIuXcs, BBIOPABIIMX ITOT
y4eOHBIN MpPEIMET.

[Ipu u3ydyeHUU JAHHOTO MOMAYJSl PEaTU3YIOTCAd U CUCTEMATU3UPYIOTCS BUJIBI
NEATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CHEeUNBACTCS JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OOydeHus, (HopMupyeTcs
€CTECTBEHHOHAYYHASITPAMOTHOCTb: OCBOCHHME HAYYHBIX METOJIOB HCCIICIOBaHUS
SBJICHUW TPUPOJLI U TEXHUKH, OBJIQJICHUE YMEHUSIMU OOBACHATH (HU3UUYECKUE
SBJICHUS, TPUMEHSISI TOJIydCHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM YHCIE
KaueCTBEHHBIC U SKCIIEPUMEHTAJILHBIC.

[TpuHIMNIMATBEHO €SI TEILHOCTHBIN XapaKTep JAHHOTO pa3jeia peaiu3yeTcs 3a
CYET TOTO, YTO OO0YUAIOIINECS BBITIOIHSIOT 3a/IaHKs, B KOTOPBIX UM IpeiaracTcs:

Ha OCHOBE IIOJYyYECHHBIX 3HAHUM pacrno3HaBaTb M HAYYHO OOBSICHATH
dbu3uYecKue SBJICHUS B OKPY>KAIOIIEH IPUPOJIEC U MOBCETHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIC METObI UCCISIOBAHUS (PU3HMUECKUX SIBJICHHUH, B TOM
YHUCIIe U1 MPOBEPKU TUIIOTE3 U MOJTYUCHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSICHSATh HAyYHBIC OCHOBBI HanOoJee BaXKHBIX JOCTIKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IUYHBIX UICTOYHUKOB
SHEPruu HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHEHUSI BCEX M3BECTHBHIX BHUOB
SHEPTUH.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA NPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenune (u3mku Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa30BaHUS HAMPABICHO
Ha JOCTHKCHHE JIMYHOCTHBIX, METAPEIMETHBIX U TIPEIMETHBIX 00pa30BaTeIIbHBIX
pE3yIbTaTOB.

B pesynbraTe uzydyeHus Gu3MKu Ha ypOBHE OCHOBHOI'O 00I111er0 00pa3oBaHuUs
y obyyatomerocst OyayT copMHUPOBAHBI CIECIYIONTUE JTUYHOCTHBIE PE3YJIbTATHI B
JaCTH:



1) mnaTpMOTHYECKOr0 BOCIIUTAHMSA:

- MPOSABJIICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUCKOMN
bu3nUecKoil HayKH;

- [ICHHOCTHOE OTHONICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamxaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTHUBHOMY YYacCTHIO B OOCY>KJIE€HUH OOIECTBEHHO3HAYUMbIXU
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
bu3uKy;

- OCO3HAaHHE BAXHOCTU MOPAJIbHO-ITUYECKHX IPUHIIMIOB B JEATEIBHOCTU
Y4EHOrO;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE 3CTETUYECKUX KAadyeCTB (PU3NYECKOM HAyKU: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMSL:

- OCO3HAHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPyMEHTa
ITIO3HAHUSA MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEH COCTaBISAIOLICH
KYJbTYpPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, HHTEpEca K HCCIEI0BATEIbCKON
NEeSATEIbHOCTH;

S5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe30MmacHoro oOpa3a JKH3HM B COBPEMEHHOM
TEXHOJIOTMUYECKOM MHpE, BaXKHOCTU TpaBuUil 0€30IaCHOrO TIOBEJEHUS Ha
TpaHCIOpPTE, Ha JI0pOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OpY/IOBaHHWEM B
JIOMAIIHUX YCIIOBUSIX;

- chopMUPOBAHHOCTH HABbIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha OLITHOKY
Y TAKOTO K€ MpaBa y APyroro 4ejiOBeKa;

6) Tpy10BOI0 BOCIIMTAHMSL:

- AKTMBHOE y4YaCTH€ B PELIEHUWU MPaKTUYECKUX 3a1ay (B paMKax CEMbH,
oOpa3oBaTeIbLHON  OpraHu3allid, TOpoja, Kpas) TEXHOJOTUYECKONW U
COIMAJIbHOM HAMPaBIEHHOCTH, TPEOYIOMIUX B TOM YHCIIEC U (DU3NISCKUX 3HAHUM;
- HHTEpEC K MPaKTUYECKOMY M3yUYeHUIO podeccuil, CBSI3aHHBIX C (PU3UKOIL;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUS:

- OpHEHTalUsl Ha NpUMEeHEHUEe (U3MYECKUX 3HAHUM JJi1 pelleHHs 3a1ady B
00JIaCTH OKPY’KAIOMICH Cpenpl, TJIAaHUPOBAHHUS TIOCTYIIKOB U OIICHKH HUX
BO3MOYKHBIX TOCIICICTBUU I OKPYKAIOILIEH CPEIbI;



- OCO3HAaHME TJI00ANTBHOIO XapakKTepa 3KOJOTHYECKUX MPOOJeM U MyTed HxX

pelieHus;
« 8) aganTauuu K M3MEHAKIIMMCS YCJIOBHSAM CONUAJIBHOM M NPUPOIHOM
cpeabl:
e - MOTPeOHOCTH BO B3aUMOJACHCTBUM TMPU BBINOJHEHUHU HCCICIOBAHUN U

MPOCKTOB (HU3UYECKOW HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
PYTHX;

e - TIOBBIIICHHE YPOBHS CBOCH KOMIICTCHTHOCTH 4Yepe3 MPAKTUYCCKYIO
JIeSITEIIBHOCT;

e - OTPEeOHOCTH B JOPMUPOBAHUYU HOBBIX 3HAHUU, B TOM YHCIe (POPMYyIUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX OOBCKTAX U SIBJICHUSIX;

e - OCO3HAHHUE JEPUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

e - IJJAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHNH HOBBIX (DU3UICCKUX 3HAHUIA;

e - CTPEMJICHHUC aHAJIM3UPOBATH M BHISBISATH B3aUMOCBSI3U IIPUPOIBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DHU3UUCCKUX 3HAHUMH;

e - OIICHKa CBOMX JEUCTBUI C YYETOM BIUSHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX IJI00QTBHBIX TTOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3ynbrare ocBoeHUs POrpaMMBbI 10 (PU3KKE HAa YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOywaromierocs OyayT cpopMUpOBaHb MeTamnpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIONIUE TT0O3HABATENbHBIC YHUBEPCATIbHbBIC YUECOHBIC IEHCTBUS,
KOMMYHUKATUBHBIC  yHHBEpPCAJIbHBbIC  Y4eOHBIC  JCHCTBUS,  PEryJSTUBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:
e BBUIBIIATH U XapaKT€pPU30BaTh CYIIECTBEHHBICE TMPHU3HAKK OOBEKTOB
(siBNICHMI);
e yCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK KIacCHU(PUKAIIMKU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,
e BBISIBIIATH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B paCCMaTpUBaEeMbIX (haKTax,
JAHHBIX ¥ HAOJIFOICHUSIX, OTHOCAIINUXCS K (DU3NIECKUM SIBICHUSIM;



BBISIBJIATH NIPUYMHHO-CIICJICTBEHHBIC CBSI3M TPU HM3YYCHUU (DH3MUECKUX
SIBIICHHIA ¥ TTPOIECCOB, JIEJIATh BHIBOJIBI C HCITOJIL30BAHUEM JICTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHH, BBIIBUTATh TUIOTE3bl O B3AHMMOCBS3SIX
(pU3MYECKUX BEITHUYMH;

CaMOCTOSITEIEHO BBIOMPATH CIIOCO0 pemieHnst yaeOHOH (PU3NIecKoi 3a1auu
(cpaBHEHHME HECKOJNBKHX BapUAaHTOB pEIICHHsA, BBIOOp Hambosee
TOAXOJISIIETO ¢ YIETOM CAMOCTOSITEIEHO BBIJICIICHHBIX KPUTEPHECB).

Ba3oBhle ucciieqoBareLCKue 1eiCTBUSA.

UCIIOJI30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUN MHCTPYMEHT MTO3HAHUS,
MIPOBOJIUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY OMBIT, HECIOKHBIN
(U3HYECKUIl SKCIEPUMEHT, HEOOIBIIOE HCCIEAOBAHUE (PUIUYECKOTO
SBJICHHSI,

OLICHMBAaTh HAa NPUMEHUMOCTb UM  JOCTOBEPHOCTh HH(pOpMalHio,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (hOPMYJIUPOBATH OOOOIIEHUS U BBIBOABI M0 pe3yJibTaTaM
MPOBEAEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 X PA3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

NPUMEHSTh Pa3IUYHbIC METObI, MHCTPYMEHTBI U 3alpOChl MPU TOUCKE U
orOope MHGOPMAIMKM WIH JAHHBIX C Y4ETOM MPEUIOKEHHON YyueOHOM
dbu3udYecKo 3a1a9H;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3TUYHBIX BUIOB M OPM TIPEICTABICHHUSI,

CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMANIbHYIO (OpMy  TpeACTaBICHUS
uHboOpMAIIMM W WUIIOCTPUPOBATH peIlaecMble 3aJadll  HECIOKHBIMHU
CXeMaMHu, TuarpaMmMmamMu, HTHOU rpaduKkoi U MX KOMOMHAIIMSIMHU.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

B XOJ€ OOCYXXIeHHUs Yy4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYHIECTBY 00CYXAaeMOM TEMBI U
BBICKA3bIBaTh WJIEU, HAllCJICHHbIE Ha pEIICHUE 33Jaud U MOJAepKaHHe
01aroxe1aTeIbHOCTH OOIICHUS;

COTIOCTABJIATh CBOW CYXICHHUS C CYXACHHSIMH JIPYTUX YYaCTHUKOB
auaora, OOHapyKUBaTh pa3INure U CXOACTBO MO3UIIMIA;

BBIPA)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;



myOJIMYHO MPECTABIATh PE3YbTAThl BHITOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIIeprUMEHTA, UCCIIEJOBAHUS, TPOEKTA);

MOHUMATh U UCIIOJIB30BaTh NPEUMYIIECTBA KOMAHAHOW U MHINBUAYAJIbHOU
pabOThI IPU PEIICHUH KOHKPETHOU (PU3NYECKON TPOOIeMb;

MPUHUMATh LIEJId COBMECTHOM JESATENBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ JOCTIXKEHHUIO: paclpefeNaTh poiH, OOCYXIaTh MPOIECCHl H
pe3yNnbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KaYECTBEHHOI'O pe3yJibTara Mo
CBOEMY HAIIPaBIICHUIO U KOOPIAUHUPYS CBOU JICUCTBUS C APYTUMU YWICHAMU
KOMaH/Ibl;

OLICHMBATh KAa4eCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIEHO C(POPMYITHPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBHUSL.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranuzamnus:

BBISIBIIATH MPOOJIEMBI B )KM3HEHHBIX U YUCOHBIX CHUTYyaIUAX, TPEOYIOMNX
TUTSI periieHust GU3NIECKUX 3HAHUM;

OPUEHTHUPOBAThCA B  PA3IUYHBIX TMOJXOJaX TMPUHATHS  pElIeHUMN
(MHAMBUAYATbHOE, TPUHSATUE PEUICHUS B TPYIE, NMPUHITHE PEIICHUM
rpynmnoi);

CaMOCTOSITENTFHO COCTaBJIATh AITOPUTM pelIeHus (pU3ndeckon 3a1auu win
MJIaHAa MCCIICJIOBAHMUS C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh IIPEIJIaraéMble BAPUAHTHI PEIICHUM;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJCKBAaTHYIO OLEHKY CUTYalluu U IIPEAJIaraTh IUIaH €€ N3MECHEHUS;
OOBSCHATH NPUYUHBI  JTOCTHXKEHUS  (HENOCTHIKEHHUs) pPEe3yJIbTaToOB
JesITeIbHOCTH, AaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JACSATENBHOCTH (B TOM YMCIIE B XOJ BBIITOJHEHUS
(¢u3MUecKOro UCCIENOBaHMS WM TPOEKTa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTATa LIEIU U YCIOBUIM;

CTaBUTh c€0s1 HA MECTO JPYTOro YEJOBEKA B XOJI€ CIIOpa MJIU IUCKYCCUH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYIoOro;



« TpU3HABaTh CBOE MPABO Ha OLIMOKY MPHU pPelIeHNnH (HU3HNUECKHUX 3a7a9 WU
B YTBEPJKJICHHIX HA HAYYHBIEC TEMBI M TAKOE K€ IPABO IPYroro.

HPEAMETHBIE PE3YJIBTATBI

K xon1y oOydenust B 7 Kjiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

e WCIIOJNIB30BaTh TOHATHSA: (U3MUECKHE W  XUMHYECKHE  SIBJICHUS,
HaOIIOZICHUE, SKCIEPUMEHT, MOJCNb, THIOTE3a, CIUHHUIIEI (PU3UUECKHUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOIMHEHHOE), TPACKTOPHSI, PABHOICHCTBYIOIIAS CHIIA,
nedopmanus (ynpyras, IJIacTUYECKasi), HEBECOMOCTh, COOOIIArONIUECS
COCYIbL;

e paznuyarh siBiaeHUS (Auddys3us, TEMIOBOE IBUKEHUE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPABHOMEPHOE JBWIKEHUE, HHEpLUs,
B3aMMOJCHCTBUE TEJI, PABHOBECUE TBEPHABIX TEJ C 3AKPEIUIEHHOW OCHIO
BpalleHus, epeaada TaBICHUs TBEPIBIMY TEJIaMU, )KHIKOCTSIMH U Ta3aMH,
aTMoc(epHOE JaBJICHHE, IUIABAaHUE TEJ, MPEBPAIlCHHUs MEXaHWYECKON
SHEPTUU) MO OINHCAHUIO WX XaPAKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHUC;

e pacmo3HaBaTh TPOSBICHUEC W3YYCHHBIX (PU3WYECKHX  SBJICHUUA B
OKpYXXAIoleM MHpEe, B TOM 4YHCIIe (DU3UYCCKHE SBICHHUS B TIPHPOJE:
IPUMEPHI BIXKCHHUS C Pa3IUYHBIMU CKOPOCTSIMH B JKUBOW W HEXHBOU
npUpoje, NEUCTBUE CHUJIBI TPEHUS B TPHUPOAEC U TEXHUKE, BIIUSHHE
aTMOC(EPHOTO JTaBJICHHUS Ha KMBOW OpraHW3M, IUIABaHHWE PHIO, phlUyaru B
TeJie YeJIOBEKa, IIPU 3TOM IMEPEBOJUTh MPAKTUYECKYIO 3a7a4y B yU4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUUECKUX SBICHHM;

e ONHCHIBATh U3YYCHHBIE CBOMCTBA TeN M (DPU3HUECKHUE SBICHUS, UCIIOJIb3YS
dbu3uYecKkre BeIUIMHBI (Macca, 00bEM, TIOTHOCTH BEIIECTBA, BpEMsI, Ty Th,
CKOPOCTh, CPEIIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Tela,
cuJia TpeHusl, AaBjieHue (TBEPAOTO Tesa, )KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
CujIa, MEXaHW4deckass paboTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIBI,
KOO(DPUITMEHT TONE3HOTO JEeHCTBUS MEXaHWU3MOB, KWHETHYECKas U
NOTCHIMAIBHAS] JHEPTHsi), NpPH ONHCAaHWU TPABWIBHO TPAKTOBAThH
(U3UYECKUI CMBICIT UCTIOJIB3YEMBIX BEJTUYHMH, UX 0003HAYCHUS U SIUHUIIBI
(GU3MYECKUX BEIMYMH, HAXOAHWTHh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO



(Gu3NYeCKyI0 BEIWYMHY C JAPYTMMH BEIWYUHAMHU, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIIMYUUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SBIECHUS U MPOIECCHI,
UCIIOJIb3Ysl TIpaBujia CJIOXKEHUs CHII (BAOJb OAHOW mpsAMoi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, IpaBUiIO paBHOBecHs phidara (6710ka),
«30JI0TOE TPAaBUJIO» MEXAHUKH, 3aKOH COXPAaHCHUS MEXAHUYECKOU
SHEPruM, NpHU OTOM JaBaTh CJIOBECHYIO (POPMYIHUPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBJICHUS, MMPOIIECCHl U CBOMCTBA TEJ, B TOM UHUCIIE
U B KOHTEKCTE CHUTyallUd NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATH NPUIMHHO-CIICACTBEHHBIC CBSI3H, CTPOUTHh OOBsICHEHHE U3 1—2
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX
SABJICHUM, (PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

peuare pacuy€THhlE 3amadd B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: HA OCHOBE aHaJIM3a
YCJIOBUS 3a/1a4M 3allMChIBATh KPAaTKOE YCIIOBHE, MOJCTABISITh (PU3UUECKUEC
BEJTUYUHBI B (OPMYJIBI M TPOBOJUTH PACUYEThI, HAXOAUTHh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE /I PEIICHUs 3a/lay, OIICHUBATh PEATUCTUUYHOCTh
MOJIY4YeHHOU (PU3NYECKON BETUUNHBL;

pacro3HaBath MNPOOJEMBbI, KOTOPHIE MOXHO pPEUIUTh MPU TOMOIIH
(bu3HUEeCKNX METOJIOB, B OMIMCAHUH UCCIIEIOBAHUS BBIJICISAThH TPOBEPSIEMOE
IPEANOJIOKEHNE (TUIOTE3Y ), pa3IuyaTh U UHTEPIIPETUPOBATH MTOTYYECHHBIN
pe3ynbTaT, HaXOAWTh OIIMOKA B XOJE OIbITa, JIeJaTh BBIBOJABI IO €ro
pe3yJibTaram;

MPOBOAUTL ONBITHI 1O HAOMIOJCHUI0 (DU3NYECKUX SBJICHUM WK
(bu3HUecKuX CBOMCTB TeN: (HOPMYTUPOBATH TPOBEPSIEMbIE MPEATION0KECHHS,
coOupaTh YCTAaHOBKY U3 MIPEIJIOKEHHOTO0 000PYI0BaHNs, 3alUChIBATH X0
ombITa U OPMYJIUPOBATH BHIBOJIBI;

BBIMOJIHATh TPSIMBIE M3MEPEHUS] PACCTOSIHMS, BPEMEHHM, MAacChl TeIa,
00bEMa, CHUJIBI W TEeMIepaTypbl C UCIOJIb30BAaHUEM AaHAJIOTOBBIX U
1M(pOBLIX TMPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C Y4ETOM
3aJIaHHON a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (PU3NUECKON BEIMUUHBI OT
JIPYroll ¢ HCIOJb30BAaHUEM TIPSIMBIX HU3MEPEHUN (3aBUCUMOCTH TYTH
PaBHOMEPHO ABHUIKYILETOCS T€JIa OT BPEMEHHU JIBUKEHHUS TeJa, CUIIBI TPEHUS
CKOJIBLKEHHUSI OT Beca Tella, KadecTBa OOpabOTKH TOBEPXHOCTEH Tel M



HE3aBUCUMOCTHU CUJIBI TPEHHS OT IUIONIAIA CONMPUKOCHOBEHUSI TEN, CHIIBI
YOPYTOCTH OT YUTMHEHUS TPYXKUHBI, BBITAJTKABAIONIEH CHIIBI OT 00BbEMa
NOrpy>KEHHON YacTH TeJla M OT IJIOTHOCTH >KUJIKOCTH, €€ HEe3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIIYOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUMA
MJIaBaHUS TEJ, YCIOBUM PaBHOBECHS pblyara u OJIOKOB), y4acTBOBAaTh B
IJJAHUPOBAHMKM Yy4E€OHOTO WCCJIEAOBaHMs, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeAys NPEHJIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIUYMH B BHJIE
NPENJIOKEHHBIX TaOMuI U TpaduKoB, AelaTh BBIBOJBI MO PE3yJibTaTaMm
WCCJIETOBaHMS;

MIPOBOJIUTh KOCBEHHBIE HW3MEPCHUS (PH3NYCCKUX BEIMYHUH (TUIOTHOCTH
BEIIECTBA KUJIKOCTU U TBEPAOTO TEa, CHJIA TPEHUSI CKOJIbKEHUS, TaBJICHUE
BO3/lyXa, BBITAJIKUBAIONIAS CHJIA, JICHCTBYIOIIAs Ha TMOrpYyXEHHOE B
KUAKOCTh  TeNo, KOADPUIIMEHT TMONEe3HOTO  JIEUCTBHS  MPOCTHIX
MEXaHU3MOB), CIeAys NPEIJI0KCHHOW WHCTPYKIWW: TIPU BBIMOJTHEHUU
U3MEPCHUH COOMpaTh JKCIIEPUMEHTATBHYI0 YCTAHOBKY M BBIYHCIISATH
3HAUYE€HHUE UCKOMOMW BEITUYMHBL;

coOJI0/1aTh MpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

YKa3bIBaTh MPHUHIIMAIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMUCTR:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phIuar, MOJBMKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHAS IJTIOCKOCTH;
XapaKTepu30BaTh NPHUHIMIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYCCKUX YCTPOHCTB C OMOpPOM HAa WX ONMUCcaHusd (B TOM 4YHCIE:
MOAIIAITHAKK, YCTPOWCTBO BOAOIMPOBOJA, THIPABIMYCCKUN TIpecc,
MaHOMETP, BRICOTOMED, MOPIITHEBOIN HACOC, APEOMETP), UCTIONIb3YsI 3HAHUS
0 CBOMCTBaX (PU3NYECKUX SBICHUN U HEOOXO0AUMbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANTh  MpUMEpPhl  (HaxoaWTh  WHPOpPMAIMIO O  TPUMEPAX)
MPAKTUYECKOTO HKCIOIb30BaHNUS (U3UYECKUX 3HAHWA B ITOBCETHEBHOMN
KU3HM NIl obecrieueHust 0€30MacHOCTH TIpU oOpaIieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHECHHSI 3JI0POBBS M COOTIOICHUSI HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB uHpopMauuu B HWHTepHere B
COOTBETCTBHUH C 33JIaHHBIM MTOMCKOBBIM 3apOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUM © TyTEM CPaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJEIATH



MH(POPMALINIO, KOTOpasi SIBISIETCS MNPOTUBOPEUMBOW WM MOMKET OBITh
HEJIOCTOBEPHOM;

+ HCHOJb30BaTh IIPU BBIIIOJHEHUU YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JIUTEpaTypy (PU3NUECKOTr0 COAEpKaHUs, CIIPAaBOYHbIE MaTEPHUAIIBbL, PECYPCHI
cetu UMHtepHer, BiaaeTp NPUEMAMM  KOHCIIEKTUPOBAaHMS  TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

* CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOILECHUS HA
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaLUU (PU3NUECKOTO COAEpKAHMS, B TOM
quclie MyOJINYHO JIeJaTh KpaTKUe COOOLIEHUS O pe3ybTaTaxX IPOEKTOB UIIH
y4eOHBIX HMCCIENOBAaHUM, MPU 3TOM T'PAMOTHO HCIIOJIb30BAaTh M3yUEHHBIH
MOHATUMHBIN amnmapaT Kypca (U3MKH, COINPOBOXKIATh BBICTYILJICHUE
IIPE3CHTALUEN;

e TpU BBINOJHEHUH Y4YEOHBIX INPOEKTOB U HCCIEJOBAHUN pACIpPEAEIATh
003aHHOCTH B TPYyNIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJayamH,
CIEAUTh 34 BBINOJHECHHEM IUIAHA JCUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIA  BKJAJ B  JEATEIBHOCTh  TPYNIbl,  BBICTPAUBATh
KOMMYHUKAaTHUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koniy oOyueHust B 8 kj1acce mpeIMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTpaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

e HCHOJIB30BATh MOHATHS: MAacca U pa3Mephl MOJIEKYJI, TEIJIOBOE JABUKECHHE
aTOMOB U MOJIEKYJI, arPETraTHBIE COCTOSHUS BELIECTBA, KPUCTAJUIMYECKUE U
amop(Hble TeJa, HACBHIILIEHHBIH W HEHACHIIICHHBIM Map, BIIAXXHOCTb
BO3/lyXa, TEeMIeEpaTypa, BHYTPEHHsAS DHEpPrus, TEIUIOBOM [BUIATEllb,
AJIEMEHTAPHBIN AIEKTPUUECKUI 3apsl, IIEKTPUUECKOE MOJIE, TPOBOIHUKH
Y TUDIEKTPUKH, TOCTOSIHHBIN DJIEKTPUYECKUM TOK, MATHUTHOE T10JIE;

e pa3nuyaTh SBJICHUS (TEIJIOBOE PACUIMPEHUE U CKaTue, TeIulonepenaya,
TEIJIOBOE PABHOBECHUE, CMAYMBAHUE, KANIWJULIPHBIE SBJICHUSA, UCIIAPEHMUE,
KOHJIEHCAllMsl, IUIaBJIEHUWEe, KpHUCTAJIM3auus (OTBEpJEBaHUE), KHUIIECHUE,
Terionepeaaya (TEeTIONpPOBOJHOCTb, KOHBEKIUS, U3IIy4YEHHE),
ANEKTPU3ALUS TEJl, B3aUMOJECUCTBUE 3apsAI0OB, AEHUCTBUS DIJIEKTPUUYECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBUE MArHUTOB, JIEUCTBHE
MarHuTHOTO MOJISl Ha MMPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKLMS)
0 ONWCAHMKD MX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

e pacro3HaBaThb IMPOSBICHHWE H3YYCHHBIX (DU3MYECKUX SBICHUI B
OKpY)XKalollleM MHpe, B TOM uucie (PU3NYECKHe SBICHUS B MPHUPOJE:



MOBEPXHOCTHOE HATSHKEHWE W KaNWUISIPHBIE SIBIIGHUS B MPHUPOJIE,
KpUcCTaulbl B Mpupoje, wuznydeHue CoJiHLA, 3aMep3aHHe BOAOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JJIEKTPUUECKUE
ABJICHHUSI B aTMoc(epe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apeid moJIF0COB, pOJIb MATHUTHOTO TOJIS 7S ’KU3HH Ha 3eMIIe,
MOJISIPHOE CHUSHHME, TPH HSTOM IE€PEBOJAUTH NPAKTUYECKYIO 3a1ady B
yueOHYI0, BBIACNATh CYUIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (PU3NYECKUX
SIBJICHUU

OMKCHIBATh U3YUYECHHBIE CBOMCTBA T€JI M (PU3MUECKUE SIBJICHUS, UCIIOIb3YS
¢usnyeckue BEIUUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIJIOTHI, yJeJbHasg TEIUIOEMKOCTh BEIECTBa, YJAElbHAs TEIIOTa
IUTABJICHMS, yJleJbHAsl TeIUIoTa NapooOpa3oBaHMs, yJeidbHas TeIoTa
CTOpaHHs TOIUIMBA, KOI(PPUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU
MalllMHbI, OTHOCUTEIbHAS BIA)KHOCTh BO3/1yXa, JJIEKTPHUUECKUH 3apsil, Chiia
TOKAa, 3JIEKTPUUYECKOE HANIPSHKEHUE, COMPOTUBIECHUE TPOBOHUKA, YIAEIHHOE
CONPOTHUBJICHUE BEIIECTBa, pad0Ta W MOLIHOCTb AJIEKTPUUYECKOTO TOKA),
IIPY ONKMCAHUU MTPABUIILHO TPAKTOBATh (PU3MUECKHUI CMBICT UCIIOJIb3yEeMbIX
BEJIUYMH, O0O3HAUEHUS W E€IUHUIBI (PU3NYECKUX BEJIUYWH, HAXOJUTH
(GopMybl, CBS3BIBAIONIME JAHHYIO (U3MYECKYIO0 BEJIMYMHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH TpaUKN M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3NYECKHE SBJICHUS W TPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETHUECKOW TEOpUHU
CTPOEHHUS BEIIECTBA, MPUHLIMII CYNEPHO3ULMU TMOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa JJid ydacTKa LU, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHHUsI SHEPTUU, IIPU 3TOM J1aBaTh CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aMMCHIBATH €0 MAaTEMaTUYECKOE BHIPAKECHUE;
OOBACHATH (PU3HUECKHE NPOLECCHl U CBOWCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISBISATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JTOrHYecKHuX
IIaroB ¢ omopoil Ha 1—2 W3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBIICHUIA,
($u3NYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJadyd B 2—3 JEHCTBHS, MCIOJb3YysSd 3aKOHbl U
dbopmyIibl, CBs3BIBAIONIME (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHSI 3a/1aud 3allMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX JUIS  pEIIeHHUs 3a7a4yd, BBIOMpATh 3aKOHBI U (POPMYIIHI,



HEOOXOaUMBIE Il €€ pelIeHUs, MPOBOJIUTH PACUEThl M CpPaBHUBATH
MOJTYYeHHOE 3HAUYCHHE (PU3NUECKON BETUIHHBI C U3BECTHBIMH JTAHHBIMHU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO pEUIUTh MpPU MOMOIIU
(Gu3NUEeCKMX METOIO0B, HCIOJb3Yys OMHCAHUE HCCIEIOBAHUSA, BbIIACIAThH
MIPOBEPSIEMOE  MPEANOJIOKEHNE, OLCHUBAaTh NPAaBUIBHOCTh MOPSIKA
IIPOBE/ICHMSI HCCIIEIOBAHUS, JAEJIaTh BHIBOBI,

OPOBOJUTH OMbBITHI MO HAOMIONCHUIO (PUBMYECKUX SIBICHUWA WM
(bu3HUecKX CBOMCTB Tell (KaMMLISIpHBIC SIBICHHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMrnepaTypbl, CKOPOCTH Ipoliecca OCTHIBAHUS U
HarpeBaHusl MpPU M3IYYCHUM OT LBETa H3Iydaromieil (MOrJIonaroiei)
MMOBEPXHOCTHU, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATyphl KUIKOCTU U
IO €€ IIOBEPXHOCTH, DJJEKTpHU3alUsl TEI W B3aWMOJECHCTBUE
ANEKTPUYECKUX 3apAJIOB, B3aMMOJICMCTBHE TOCTOSHHBIX MArHHUTOB,
BU3yaJM3allMsl MArHUTHBIX TIOJIEd TMOCTOSIHHBIX MArHUTOB, JIEHUCTBUS
MAarHuTHOTO TOJII Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBa DJIEKTPOABUTATENII IOCTOSHHOIO TOKa): (opMyInpoBaTh
IpOBEpsEMbIE MPEIOIOKEHHSI, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUsl, ONMMUCHIBATH XOJ1 OTIBITA U (DOPMYIUPOBATH BHIBOIBI;
BBITIOJTHATH MPSIMbIC U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIHHOMN BIIAXKHOCTH
BO3/lyXa, CHJIbI TOKa, HANPSKEHUS C MCIOJIb30BAHMEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3NYECKUX BEIWYUH, CPABHUBATH PE3YyJIbTAThI
U3MEPEHUH ¢ y9€TOM 3aJJaHHON a0COFOTHOM MOTPEITHOCTH;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PU3NUYECKON BEIMYUHBI OT
IpYroi C UCHOJIb30BAaHUEM MPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
COMNPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOAAM TOMEPEYHOro
CEUYEHUS U YAEIBHOTO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UOYIIET0 4epe3 MPOBOAHUK, OT HANPSIKEHUs] HAa  POBOJHUKE,
UCCJIEIOBAHUE TOCJIEAOBATENIbHOTO W  MapajuIebHOTO  COEAMHEHUH
MIPOBOJIHUKOB): IJIAHUPOBATh MCCIIEOBAaHUE, COOMpaTh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHMs], CIeAyd MNPeNJIOKEHHOMY IUIaHy, (PUKCHpOBATh
PE3yNbTAaThl TOJYYCHHOM 3aBUCUMOCTH B BUIE TaOJIMI] U TPaPUKOB, Ae/IaTh
BBIBO/IbI 110 PE3YyJIbTaTaM UCCIEIOBAHNUS;

IPOBOJUTh KOCBEHHBIE HU3MEpEeHUs (PuU3NuecKux BelWuyuH (yAesbHas
TEMJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUE TMPOBOJHMKA, paboTa U
MOIIIHOCTh JJICKTPUUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHs, COOUpaTh



AKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIENysl NPEIOKEHHOW MHCTPYKLHMH, U
BBIYMCIIATh 3HAUCHUE BEJIMYNHBI;

coOJI0/1aTh MpaBUiia TEXHUKHA 0€30MaCHOCTH MpU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh MNPHUHIMIBI  JEHCTBUA H3YyYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONHUCAaHUA (B TOM YHCIIE: CHCTEMA
OTOIUJICHUS! TOMOB, TUTPOMETP, TapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUUECKOW DHEPrUH, JIIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
MPEAOXPAHUTEIH, FITEKTPOMATHUT, AIEKTPOIBUIaTEIb MOCTOSIHHOTO TOKA),
UCIIONIb3Yysl 3HAHUS O CBOWMCTBaX (PUM3MYECKUX SIBJICHUH U HEOOXOJHMMBIE
(puznyecKkue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIIbHbBIC
MPUOOPHI IO CXEMAM M CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBII TEPMOMETP,
TEPMOC, TCUXPOMETP, TUIPOMETP, JBHUraTeldb BHYTPEHHErO CrOpaHUs,
ANEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUYECKUX ILened ¢
[IOCJIEOBATENBHBIM M APAJIJIEBHBIM COCUHEHUEM JIEMEHTOB, Pa3Inyast
yCIIOBHbIE 0003HAYEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LEMeil;

NPUBOAUTH  MpPUMEPHl  (HAaXOAWTh  HHPOPMALMIO O  MpUMEpax)
MPAKTUYECKOI0 HMCIOJIb30BAHUS (U3MYECKUX 3HAHUW B MOBCEIHEBHOMN
KU3HU JIJIs1 oOecrieueHust 0€30MacHOCTH TpU oOparieHruu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
DKOJIOTMYECKOTI'0 ITOBEICHUS B OKPYXKAIOLLEH Cpele;

OCYHIECTBJIATh MOUCK HWHpoOpMauu (HU3UYECKOTO COAEpKaHUA B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM M IYTEM CpaBHEHUSA
JOTIOJIHUTEbHBIX HCTOYHUKOB BBIIEIATh HH(DOPMALINIO, KOTOpAs SIBISETCS
IPOTUBOPEYUBOUN MK MOXKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BaTh MPHU BBIOJIHEHUHM YYEOHBIX 3aJJaHUM HAay4YHO-TIONYJSPHYIO
TuTEPaTypy (PU3NYECKOTO COJIEP)KaHMs, CIIPABOYHBIE MaTepUabl, PECYPChI
cetu UHTepHer, BnaaeTh NpuUEMAMH KOHCIIEKTUPOBAHMUS  TEKCTa,
npeobpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaThb COOCTBEHHBIE MHCbMEHHbIE M KpaTKUE YCTHBIE COOOIIEHUS,
0000mass uHPOpMAIMI0O U3 HECKOJIBKMX HCTOYHUKOB (PU3HMUECKOTO
coJiepKaHusl, B TOM YU Cie MyOJTUYHO MPEACTABISATh PE3YIbTaThl IPOEKTHON
WJIM UCCIIEA0BATENIbCKOM AEATENBHOCTH, IPA 3TOM T'PAMOTHO UCIIOJIB30BATh



W3YYCHHBI TOHATHMHBIA anmapat Kypca (U3MKH, COINPOBOXKIAThH
BBICTYIUJICHUE MPE3EHTALUEN;

IOPU BBINOJHEHUM YYEOHBIX IPOEKTOB W HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpYNIE B COOTBETCTBUU C
IIOCTABJICHHBIMM 33Ja4aMH, CJICIUTDH 3a BBIITOJIHEHUEM IUIAHA JIEUCTBUU U
KOPPEKTUPOBAaTh €ro, aJeKBATHO OLIEHMBAaTh COOCTBEHHBI BKJIAJ B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOJICICTBUE,
IPOSIBIISiS TOTOBHOCTh pa3peliarbh KOH(INKTHL.

K xon1y oOydenus B 9 kjiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

UCIIONIb30BaTh MOHATHS: CUCTEMa OTCY€Ta, MaTepuajibHasg TOYKa,
TPAEKTOPHsI, OTHOCUTEILHOCTh MEXAHWYECKOTO IBMXKEHMS, Aedopmarius
(ynpyrasi, miuacTHYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb U MEPErpy3KH, LEHTP TSKECTH, a0COIIOTHO TBEPAOE TEIIO,
LEHTpP TSHKECTH TBEPIIOTO Tejla, pABHOBECHE, MEXaHUYECKUE KOJeOaHUsI U
BOJIHBI, 3BYK, HH()PA3BYK U yJIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JaIbHO30PKOCTD,
CHEKTpPbl UCITyCKaHUs U IOTJIOIIEHUs, anb(a, Oeta- U raMMa-u3IydeHus,
M30TOIBI, IIEpHAs YIHEPTeTUKA;

paznuyaTh SIBJI€HUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJMHEWHOE
JIBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JBHXKEHHE, CBOOOJHOE
NaJicHUE TEJI, PABHOMEPHOE JIBHJKEHHE 10 OKPYKHOCTH, B3aUMOJICUCTBUE
TEJI, PEaKTUBHOE JBIKEHUE, KojeOaTelbHOE ABM)KEHHE (3aTyXarouue M
BBIHYKJICHHbIE KOJE€OaHMsI), PE30HAHC, BOJHOBOE JBUKEHHUE, OTPAXKEHUE
3BYKa, NPSMOJIMHEHHOE PpAacHpOCTPAHEHUE, OTPaKEHHE U IPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHUE OEJI0ro CBeTa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIIEPCUSl CBETA,
€CTECTBEHHAsA PaJHMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CHEKTpa
M3JIy4YEHHMsI) TIO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh TMPOSIBJICHHE HM3YUYEHHBIX (PU3UUECKUX SIBJIEHUH B
OKpyXarolieMm Mupe (B TOM uwucie (U3MYeCKUe SIBICHHUS B IMPHUPOE:
OPWIKUBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHOU CUCTEMbI, pEaKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMIIETPSICEHHE, CEHCMUYECKHE BOJHBI, LyHaMH, 3XO0, LBETa Tell,
ONTUYECKUE SIBJICHHUS B MPUPOJAE, OMOJOrMYECKOoe IEHCTBHE BHIMMOTO,



yIbTPapUOIETOBOTO M PEHTTEHOBCKOTO M3JIY4YEHHH, €CTECTBEHHBI
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4Yd, PaJHOaKTHUBHOE HU3IyYCHHUE
OPUPOAHBIX MHHEpAJoB, JEHCTBUE PAJUOAKTUBHBIX H3JIYyYECHUH Ha
OpraHu3M 4eJIOBeKa), MPH STOM IMEPEBOAUTH MPAKTHUUECKYIO 3aJady B
yueOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBa (MPU3HAKU) (U3HUYECKUX
SIBJICHUM;

OMKCHIBATh U3YUYECHHBIE CBOMCTBA TEJI M (PU3MUYECKUE SIBJICHUS, UCIIOIb3YS
¢u3nuecknue BENWYUHBI (CpElHSAS W MIHOBEHHAs CKOPOCTb Tejla MpH
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepeMellleHue, MyTbh, YIJIoBas
CKOpPOCTb, CHJIa TPEHUS, CHJIa YHPYIOCTH, CHJIA TSKECTU, YCKOPEHHE
CBOOOJHOTO TMAJIEHUsA, BEC Tela, HUMIIYJbC Tela, HMMIYJbC CHIIbI,
MexaHu4eckass padoTa M MOIIHOCTb, TOTEHIMAJIbHAs JHEpPrus TeJa,
NOJHATOTO HAJ MOBEPXHOCTHIO 3€MJIM, MOTECHUHUAIbHAS SHEPIUsl CIKATOU
MPY>KWHBI, KHHETUYECKAasi SHEPTHUs, TOTHAS MEXaHUYECKask SHEPIHsl, IEPHOL
M 4acToTa KOJeOaHW, JIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTelb MPEIOMIIEHUSI Cpelbl), NPU OMHCAHUU
NPaBUWIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOIb3YEMBIX BEIUYHH,
0003HaueHUA W EAUHMIIBI (U3UYECKUX BEIWYUH, HAXOAHUTH (DOPMYIIBI,
CBA3BIBAIOIIUE JAHHYIO0 (PU3WYECKYIO0 BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH TpaUKH U3yYEHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PHU3WYECKUE SBIECHUS U MPOIIECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOrO TATOTEHUS,
OPUHIMI  CYMEPIO3UIIMA CHJI, TPUHIUI OTHOCUTENBHOCTH [ amuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3AKOHBI COXPAHEHUS 3apsiIOBOIO U MacCOBOTO YMCEN
IpU SIIEPHBIX PEaKIUAX, MPU ITOM J1aBaTh CIIOBECHYIO (HOPMYIHUPOBKY
3aKOHA ¥ 3aITUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHNUE;

OOBACHATH (PU3MUECKHE NPOLECChl M CBOMCTBAa TEJ, B TOM YHCIE U B
KOHTEKCTE CHTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKUX
[IIaroB C OMopoil Ha 2—3 W3Y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBIICHUIA,
(u3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

penaTh pacu€THbIE 33/1a4 (ONMPAIOLIUECs HA CUCTEMY U3 2—3 ypaBHEHUM),
UCIIOJIb3YSl 3aKOHBI ¥ (POPMYIIbI, CBSA3BIBAIOIINE (PU3NUECKHUE BEIUYMHBI: HA
OCHOBE aHaJIM3a YCJIOBHSI 33J1a4H 3aMKCHhIBATh KPATKOE YCIIOBHE, BBISIBISTh
HEJIOCTAIOIINE WM U30BITOYHBIC TAHHBIE, BBIOUPATh 3aKOHBI M (POPMYIIHI,



HEOOXOIMMBbIE JJisi pEIICHUs, TMPOBOAUTh pPAcu€Thl M  OLICHUBATH
PEATUCTUIHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BEJTMYMHBI,
pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU
(Gu3NUEeCKMX METOIO0B, HCIOJb3Yys OMHCAHUE HCCIEIOBAHUSA, BbIIACIAThH
MPOBEPSEMOE  TPEIINONOKEHNE, OICHUBATh MPABWIBHOCTh IOPAIKA
NPOBEJCHUS  UCCIIEJOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OMBITOB;

OPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3UYECKUX SBJICHUM WU
bu3nuecKkux CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HploTOHA, 3akoHa
COXPAaHEHHUsI HSHEPTUH, 3aBUCHUMOCTh MEpHOAa KOJEOAHUU MPYNKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIUTYIbI MaJIbIX KOJIeOaHUH, IPSAMOJIMHENHOE pacpoCTpaHEHUE CBETa,
pa3ioxeHue Oeloro cBeTa B CIIEKTP, U3YyUYEHHE CBOMCTB M300paKEHUS B
MJIOCKOM 3€pKalie M CBOMCTB HM300paX€HHUsS MpeaMeTa B coOMparomieit
JUH3Ee, HAOIIOJEHNE CIUIOMIHBIX W JIMHEHYAThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOSTENIbHO  COOMpaTh YCTAaHOBKY M3 HM30BITOYHOro Habopa
000py10BaHus, OMUCHIBATh XOJI OTbITA U €r0 Pe3yJIbTaThl, (POPMYIUPOBATH
BBIBO/IbI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, Ompeaernss
CpelHee 3HayeHue usMepseMoll BenuuuHbl ((POKYCHOE paccTosiHuE
coOuparoiieii JMH3bI), OOOCHOBBIBATH BBIOOP crHoco0a H3MEpEeHUs
(u3MepuTeapHOTO MPUdopa);

IPOBOAUTh MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYMH C
MCIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTH ITyTH OT BPEMEHH TIPH
PAaBHOYCKOPEHHOM JIBJKEHMHM 0€3 HadaJlbHOW CKOpPOCTH, NEpHoja
KOJIe0aHUII MaTeMaTH4YEeCKOro MasiTHUKA OT JJUHBI HUTH, 3aBUCHUMOCTH
yria OTpa)K€HUsl CBeTa OT yrja MaJeHus W yria MpeJoMJIeHUs OT yria
NafieHusi): TUIAHUPOBATh HCCIENOBAaHUE, CaMOCTOSITENIbHO CcoOWpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
bu3uYecKnX BEIWYUH B BUAE TAaOMUIl U rpaduKoOB, J1€JIaTh BBIBOJBI 1O
pe3yJibTaTaM HCCIeOBAHNUS;

NPOBOANTH KOCBEHHbIE H3MEpEHUsl (U3MUECKUX BEJIUYUH (CpEeaHss
CKOPOCTh U YCKOPEHHE TeJIa IPU PABHOYCKOPEHHOM JBM)KCHUHU, YCKOPEHHE
CBOOOMHOTO TaJeHUs, J>KECTKOCTh TMPYKUHBI, KOIPPUIMEHT TpPEHUS
CKOJIb)KEHUS, MEXaHu4eckass padoTa M MOUIHOCTb, YacTOTa W MEPUOA
Koje0aHUN MaTeMaTHYecKoro M NPYKMHHOTO MAasiTHUKOB, ONTHYECKas



cuia coOuparomeld JUH3bI, pPaJWOaKTUBHBIM (OH): IUIAHUPOBATH
U3MEPEHHsI, COOMpaTh 3KCHEPUMEHTANIbHYIO YCTAaHOBKY M BBINOJIHATH
U3MEPEHHUs, CleAys NPEIIOKEHHON WHCTPYKLMH, BBIYMCIATH 3HAYCHUE
BEJIMYMHBI U aHAJIM3UPOBATH ITOIYYEHHBIE PE3YJIbTaThl C YYETOM 3aJaHHOM
IIOIPEIIHOCTA H3MEPEHNN;

cOOJIOAATh MpaBuiIa TEXHUKU 0€30MacHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

pa3ianyaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (QU3NYECKUX MOJIEIEH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOUYCHHBI HCTOUYHUK
CBETa, JIy4, TOHKasl JIMH3a, IIJIJaHETapHasi MOJEIIb aTOMa, HyKJIOHHAs MOJEJIb
aTOMHOTO $/1pa;

XapaKTepU30BaTh MPUHIMMBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHUA (B TOM YHCIHE:
CIOUIOMETp, JAaTYMKUA TOJIOKEHHS, PACCTOSIHUS U YCKOPEHHS, PAKETa,
9X0JIOT, OYKH, Mepuckon, Qoroannapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHONB3YysS 3HAaHHUS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HEOOXoauMble  (hU3MUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTHUYECKUX IPOLIECCOB MPHU
pelleHnn  y4eOHO-TIPaKTUYECKUX 3ajad, OINTHYECKHE CXEMbl  JUIs
MOCTPOEHUSI U300paKEHH B MJIOCKOM 3epKajie U coOuparouiei JuH3e;
OPUBOAUTH  MpUMEpbl  (HAXOAUTH  MHPOPMALMIO O  [pUMEpax)
MPAKTUYECKOI0 MCMOJIb30BAHUS (DU3MYECKUX 3HAHUW B MOBCEIHEBHOMN
AKU3HU JI71s1 oOecrniedeHusi 0€30MacHOCTU MpU oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUSI 310POBbs U COOJIIOJICHUSI HOPM
HKOJIOTMYECKOTO NTOBEACHUS B OKPYXKAIOLLEH CpeEE;

OCYHIECTBJIATh MOUCK HHGpoOpMauu (HU3UYECKOTO COAEpKaHUA B
HNuTtepHeTe, caMoCTOSATENBHO (POPMYIHPYsI MOUCKOBBINA 3alpoC, HAXOAUTh
MyTH ONpPEAENICHHs TOCTOBEPHOCTU MOJIYYEHHOM MH(POpPMalUA Ha OCHOBE
MMEIOIIMXCS 3HAHUI U TONOJHATEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 33JaHUN HAay4YHO-TIOMYJISPHYIO
TUTEPaTypy (PU3NYECKOTO COJIEp KaHUs, CIIPABOYHBIE MaTepUaIbl, PECYPChI
cetu UuHTepHer, BnaaeTh NpuUEMAMH KOHCIIEKTUPOBAHHUS  TEKCTa,
npeobpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;



+ CO3/1aBaThb COOCTBEHHBIE NMUCHbMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
MH(POpMALlMM W3 HECKOJbKHX HCTOYHUKOB (PU3UUECKOTO COACpNKaHMUS,
MyOIMYHO MPEICTABIATH PE3YIbTaThl IPOEKTHOM WM UCCIIEN0BATENIbCKON
NEATENbHOCTH, TMPU O3TOM TIPAMOTHO  HCIIOJIb30BaTh  HM3yYCHHBIN
MOHSATUMHBIN ammapaT H3y4yaeMoro pasfena (PU3UKH U COMPOBOXKIATH
BBICTYIUICHHE TpE3eHTauedl ¢ YYETOM OCOOEHHOCTEH ayJauTOpUHU
CBEPCTHHUKOB.

TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoandecTBo uacoB
HaumMeHnoBaHuUe pa3/iesioB U TEM

Ne n/n KonTpoabubie IIpakTuueckue
MPOrpaMMbl Bceero
padoThI padoThI
Pa3nes 1.0Pu3uka u e€ poJib B NO3HAHMHU OKPY:Kal0Iero Mupa
11 ®usznka - HayKa 0 IpUpoae 2
1.2 dusndecKue BeTNIHHBI 2 1

1.3 EcTecTBeHHOHAy4HBIN METO/ MMO3HAHUS 2 1
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Uroro no pazneny

Pasznes 2.I1lepBoHavasibHbIE CBEIEeHUS 0 CTPOCHUH BellleCTBA

2.1 CrpoeHue BeniecTBa

99 JIBMyKeHHEe 1 B3aMOJICHCTBHE YaCTHII
' BElECTBA

2.3 ArperaTHble COCTOSIHMSI BELLIECTBA

Uroro no pazneny

Paznen 3./IBu:xeHHe U B3auUMo/JieilicTBHE TeJl

3.1 MexaHu4ecKoe JBMKCHHE
3.2 WHueprus, macca, TNIOTHOCTh
3.3 Cuna. Buas! cun

Hroro no pasneny

Pa3znen 4./laByienne TBEPABIX TeJl, )KUAKOCTEN U ra3oB
Hasnenue. llepenaua naBnenus TBEPAbIMU

4.1
TeJIaMHU, KHUJKOCTIMHU U Ta3aMU
4.2 JlaBIIeHHE KUIKOCTH
4.3 AtmocdepHoe naBieHne
44 JleficTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE

B HUX TEJO
Hroro o pasaeny

Pa3nes S.PaGoTa 1 MOIIHOCTh. JHEpPrus

5.1 Pabora u mourHOCTH
5.2 [TpocThie MexaHU3MBI
5.3 MexaHuueckast SHEprus

Hroro no pazneny
PesepBHOE Bpemst

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

21

21

12

68

12
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8 KUIACC

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

Ne i/

Pasznen 1.TennoBble ABJIEHUS

1.1 CtpoeHue u CBOIMCTBA BEIECTBA

1.2 TenoBbie porecchl

Hroro no pasneny

Pazjnen 2.2/iekTpuyeckne U MATHUTHBIE SIBJICHUSI
DneKTpuUecKue 3apsapl. 3apsHKCHHBIC Tela |

2.1
HX B3aMMO/ICHCTBHE
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHIA TOK
2.3 MarsuTHsbIC SIBICHUS
2.4 DneKTpOMarHuTHast MHIYKIIUS

Hroro no pasneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

Ne n/n

Paznen 1.Mexauunueckue iBJICHUA
MexaHU4eCKO€e OIBUKEHUE U CIIOCOOBI €ro
ONUCAHUS

11

1.2 Bsaumoneiicteue Ten

13 3aKOHBI COXPAHEHHUS

KoanuyecTBo 4acos

Beero KoHnTpoJbHbIe
padoThI

7

21 1

28
7

20 2
6 1
4

37
3

68 4

KoanyecTBo 4acoB

Beero KoHnTtpoJbHbie
padoThbI
10
20 1
10

IIpakTHyeckue
padoThI

1.5

14.5

IIpakTHyeckue
padoThI


https://m.edsoo.ru/7f4181ce
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Uroro no pazneny

Paznen 2.Mexannueckue KoJ1e0aHUSA U BOJTHBI

2.1 MexaHuueckue KoJjiebanus

2.2 MexaHn4YecKHe BOJTHBI. 3BYK

Hroro no pasneny

40
7 3
8 1 3
15

Pasznen 3.3ﬂeKTp0MaFHHTH06 moJi€ U 3JICKTPOMATrHUTHBIC BOJIHBI

31 DNIEeKTPOMArHuTHOE IMOJe U
' AJIEKTPOMArHUTHBIE BOJIHBI

Hroro no pasneny

Pa3nen 4.CBeToBbIe AIBJICHUSA

4.1 3aKOHBI pacIpoOCTPAHEHUS CBETA
4.2 JIMH3BI ¥ ONITUYECKHE PUOOPHI
4.3 Paznosxenune 6eoro cBera B CIIEKTP

Hroro no pasneny

Paznen 5. KBanroBbie AIBJICHUSA

5.1 Hcnyckanve u MOrionieHue cBeTa aToMOM
5.2 CrtpoeHue aTOMHOTO sijipa
5.3 SnepHble peakuu

Hroro no pazneny

Pa3nea 6.IloBTopuTe/bHO-00001IAI0IINI MOIYIb
[ToBTOpEeHME U 00001IEHUE COAEPHKAHUS

6.1
Kypca Gusuku 3a 7-9 xnacc

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

6 2
6
6 2
6 3
3 2
15
4 1
6 1
7 1 1
17
9 2
9
102 3 27


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

Ne

n/n

10

11

Tema ypoka

®du3uka — Hayka o npupoze. AsBneHus
npuponbl. PuznyecKue sBICHUS
MexaHnnueckue, TEIIOBbIE,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHHS

®uznyecKue BEINYMHbI U UX
U3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIEPATYPbI IPU TOMOILU
KUAKOCTHOTO TEPMOMETpA U JaTYHUKa
TeMIepaTypsl"”

Kak (u3uka u npyrue ecrecTBeHHbIE
HayKH U3y4yaroT IIPUPOLY.
EcrecTBeHHOHAYUYHBIN METO
no3HaHus. Onucanue GU3nYecKux
SBJICHUM C IIOMOLIBIO MOJEIIEH
Ypoxk-uccnenosanue "[Ipoepka
TUIOTE3bl: JAIHOCTD MOJIETA IIApHKa,
MYIEHHOTO TOPU30HTAJIBHO, TEM
6osble, yeM OoJblie BbICOTA ITycKa"
Crpoenue Beniecta. OnbITHI,
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE
BEIIECTBA

I[BI/I)KCHI/IG qacTull BEIICCTBa

VYpoxk-uccnenoanue «OnbITHI 110
HaOJIIOJICHUIO TETIJIOBOTO PACIITUPEHUS
rasoB»

ArperaTHbie COCTOSIHHSI BEIIECTBA
B3anMocBs3p MeX 1y CBOWCTBAaMHU
BEILECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U X
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3Y4YeH


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

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Oco0EHHOCTH arperaTHBIX COCTOSTHUN
BOJIbI

MexaHudeckoe IBUKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
JOBUKCHUE

Cxopoctb. Equnuiibl ckopoctu

Pacuer IMyTH 1 BpCMCHU NBUKCHUA

Nuepuusi. 3akoH UHEPIUH.
B3aumoneiicTBre Ten Kak mpuIrHa
M3MEHEHUSI CKOPOCTH JIBUXKEHUS TeJl
ILtorHOCTE BemmecTBa. Pacuer Maccel u
o0beMa Teja o ero INIOTHOCTHU
JlaGopaTtopHas pabora «OrnpeneneHue
IJIOTHOCTH TBEPAOTO TEJIa»

Pentenue 3amau mo treme "IlimoTHOCTH
BelecTna"”

Cwita KaK XapakTepHUCTHKA
B3anMoeiicTBus Ten. Cuiia ynpyrocTu.
3axoH ['yka

JlaGopaTtopHast pabora «3yuenue
3aBUCUMOCTH PACTSIKCHHS
(tedopmaniun) Npy>KUHBI OT
MPUIIOKEHHON CUIIBI»

SBaenne TaroreHus. Cuia TSKECTH
CBsI3b MEX1y CHIION TSAXKECTU U MacCOu
Tena. Bec Tena. Pemenue 3agay no
teme "Cuna tsoxectu"

Cwta TSKECTH Ha JPYTHX IJIaHeTax.
dusnvecKue XapakKTePUCTUKH TUTAHET

I/I3MepeHI/IC CHII. I[I/IHaMOMeTp

Bec Tena. HeBecoMocTh

CrnoxxeHue AByX CHJI, HallpaBJIE€HHBIX
10 OJIHOM mpsiMOM. PaBHOAEHCTBYIOMIAS
CHII

Penrenue 3amad mo reMe
"PaBHOn€elcTBYIOIIAsA CHIT"


https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
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28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

TpeHue cKOJIbKEHUS U TPEHHE MOKOSI.
TpeHue B mpupojie U TEXHUKE
JlaGopaTtopHnas pabora «M3yueHue
3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbXKEHUS OT CHJIBI JABJICHUS U
XapaxkTepa CONMPUKACAIOIINXCS
ITOBEPXHOCTEMN

Pemenue 3aau Ha onpezeneHue
PaBHOJICHCTBYIOIICH CUIIBI

Pemenue 3anay no temam: «Bec Tenay,
«I"padrueckoe n300pakeHUE CHIIY,
«Cunbly, «PaBHOACHCTBYIOIIAS CUIT»
KonTponbHas paboTa 1o remam:
«Mexannueckoe IBIKEeHUE», «Macca,
IJIOTHOCTBY, «Bec Tenay,
«I'paduueckoe nzo0paxkeHue cui,
«Cuibb»

Jasnenue. CriocoObl yMEHbBILICHUS U
YBEJIMYEHUS TaBICHUS

JlaBrienue ra3za. 3aBUCUMOCTD JIaBJICHUS
ra3a ot o0béma, TeMInepaTypbl
Ilepenaya naBiieHus: TBEPABIMU
TeJIaMU, )KHIKOCTSIMU U Ta3aMu. 3aKOH
[Tackans

JlaBiieHue B KHUAKOCTH U rase,
BBI3BAHHOE JICHCTBUEM CHIIBI TSXKECTH
Pewmenue 3anay no teme «JlaBnenue B
KUAKOCTHU U Taze. 3akoH [lackams»

CooOuraromnuecs cocysl

I'mppaBnnyeckuii mpecc

Maunowmetpsl. [lopinesoi
SKUJKOCTHBIN HAcoC

Atmocdepa 3emnu. [Ipuunnel
CYIIIECTBOBaHMS BO3/YIIHON 000I0UKH
3emiiu. 3aBUCHMOCTh aTMOC(EPHOTO
JABJICHUS OT BBICOTHI HaJl YPOBHEM
Mopst

Bec Bo3nyxa. ATmMochepHOe 1aBieHne


https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
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44

45

46

47

48

49

50
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52

53

54

55

56

57

H3mepenne aTMoCcepHOTo AaBIICHUS.
OnbiT Toppuuennu

3aBUCUMOCTh aTMOC(HEPHOTO JaBICHHUS
OT BBICOTHI HaJl YDOBHEM MODSI
Bapomertp-anepouns. Atmocheproe
JIaBJICHUE Ha PAa3JIMYHBIX BBICOTAX
Pemenue 3agau no reme
"AtMmochepHoe naBieHue"

JlelicTBUE )KUJIKOCTH U Ta3a HA
NOTPYXEHHOE B HUX TeJN0. ApXuMe10Ba
cuia

JlabGopaTtopHast pabora «OrnpeaeneHue
BBITAJIKUBAIOLIEH CHJIbI, ICCTBYIOIIECH
Ha TEJIO, OTPY>KEHHOE B KUJIKOCTHY
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanne 3aBUCHMOCTH Beca
Tena B BOZIe OT 00bEMa MOTPY>KEHHOM B
KUAKOCTb YaCTH Tea

[InaBanue Ten

JlaGopaTopHnas pabota
"KoHcTpynpoBaHue apeomMeTpa uiu
KOHCTPYHPOBAHUE JIOJKH U
omnpeeneHue e€ rpy3ono bEMHOCTH"
Pemenne 3amau mo remam: «IlmaBanue
cynoB. Bo3nyxonnaBanuey, «/laBienue
TBEPJIBIX TEJ, )KUJIKOCTEU U Ta30B»

Mexanuyeckasi pabota

MorHocTts. EauHuIbl MOIITHOCTH

Ypok-uccnenosanue "Pacyér
MOIIIHOCTH, Pa3BUBAEMOM NPH MOABEME
1o jectHure"

IIpocteie MexaHn3MBI. Ppruar.
PaBHOBecue cui Ha pbiyare
KonrtponbHas padora no reme
«/laBneHue TBEPABIX TN, KUAKOCTEN U
ra3o» / Bcepoccuiickast mpoBepodHas
pabora


https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

PesepBHbIii ypok. PaboTa ¢ Tekctamu

58 1o Teme «JlaBneHue TBEPABIX TEI,
JKUJKOCTEH U ra3oB» / Beepoccuiickas
IIpOBEpOYHas paborta
Pervaru B TexHuke, OBITY U IPUPOJIE.

59 JlabopaTtopHast pabora «Hccienoanue
YCIIOBHI paBHOBECHSI pbIyara

60 Pemrenne 3ama4d mo teme «Y ciaoBus

paBHOBECHUS pbIUara

Koaddumuent nonesHoro nercTBus

61 Mexanu3ma. Jlaboparopnas pabora

«M3mepenne KIIJI HaknoHHOU

INIOCKOCTH

Pemenne 3amau no teme "Pabora,

62
MortHocTh, KIT/"

MexaHudecKkas SHEPTHsl.

63 Kunertnyeckas v noTeHAaIbpHas

SHEPrus

64 3aK0H COXpaHEHUsT MEXaHUYECKON
SHEPTUu
YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMEHTAIbHOE OIPEIEIICHNE

65 M3MECHCHUS KUHETHYECKOM U

MOTEHIIUATBLHON SHEPTUH MPU

CKaThIBAHHUHM TEJIa M0 HAKJIOHHOMH

IIOCKOCTH"

66 KonTponbhas pabota mo Teme «Pabota

¥ MOIITHOCTb. DHEPTHUs»

67 PesepsHblit ypok. Pabora ¢ Tekctamu
1o Teme "MexaHudeckoe JBIKeHue"
Peseprubriit ypok. PabGorta ¢ Tekctamu

68 o TeMe "Pabora. MOIHOCTS.
Oneprus”

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME

8 KJIACC
Ne Tema ypoka
n/n

68 4

Koan4yecTBO 4acoB
Bcero KonTpoJibHbIE
padoThI

0.5

0.5

12

IIpakTH4eckue
padoThl

Jara
U3Y4YeH


https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
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11

12

13

14

15

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KHMHETUYECKON TEOPUU U UX ONBITHHIC
MOATBEPKICHUS

Macca u pa3Mep aTOMOB U MOJIEKYJT
Mopenu TBEPIOTO, )KUJIKOTO U
ra3z000pa3HOro COCTOSTHUHN BEIIECTBA
OOBsicHeHHE CBOWCTB TBEPIOTO,
JKHUJIKOTO U Ta3000pa3HOr0 COCTOSTHUI
BEIIIECTBA HA OCHOBE IOJI0KCHUI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH

Kpucrannuueckue u amopgHble Tena

CmauuBaHue ¥ KanWUISIPHOCTD.
IToBEepXHOCTHOE HATSKEHUE

TemnoBoe PaCIuPCHUC U CIKATHUC

Temneparypa. CBsi3b TEMIIEPATYPBI CO
CKOPOCTBIO TETIOBOTO IBUKCHUS
4acTHI]

Buyrpennss sueprusi. Crioco0bt
WU3MEHEHHS BHYTPEHHEH SHEPTHH

Bunsl Terionepenaun

Vpoxk-koupepennus "Ilpaktuueckoe
HCITOJIb30BAaHUE TEIJIOBBIX CBOMCTB
BEIIIECTB U MaTEPHUAJIOB B LIETAX
sHeprocOepexeHus"

KonnuecTBo TeminoTel. Y aenpHas
TEIIOEMKOCTh

YpaBHeHHE TEIUIOBOTO OalaHca.
TermooOMeH U TEMI0BOE paBHOBECHE
JlabopaTtophast paborta "HcciaenoBanue
SBJIEHUS TEIJIOOOMEHA MPU
CMELIMBAHUH XOJIOJHOUN U ropsyen
BOJIBI"

Pacuer konu4ecTBa TEIIOTHI,
HEO0OXOIUMOTO JJIsl HATPEBAHUS TeNa U
BBIJICTISIEMOTO UM TIPH OXJIXKICHUU


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
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JlaGopaTtopHnast pabota "Onpenenenne
yAEIbHOM TEIIOEMKOCTH BelecTBa"
DHeprus TOMBa. Y IeabHas TerioTa
CropaHus

[InaBiieHne u OTBEpAEBAHUE
KPUCTAJUTMYECKUX Tel. Y IeNbHas
TEIJIOTA IJIABJICHUS

JlaGopaTtopHnas pabora "Onpeznenenue
YAEIbHOM TEIJIOTHI TUIaBICHUS Jibaa"
[TapooOpa3oBaHue U KOHICHCALIUS.
Ucnapenue

Kunienune. Y nenbHas temiora
napooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCHUMOCTH TEMIIEPATypPhl KUTICHUS
OT aTMOC(EPHOTO JABIECHUS
Bnaxnocts Bo3nyxa. JlaboparopHhas
pabota "OnpeneneHue OTHOCUTEIBHOM
BJIQXKHOCTH BO3ayxa"

Pemmenue 3ama4 Ha onpeaeneHue
BIIQYKHOCTH BO3/yXa

[IpunUIBl pabOTHI TEIIIOBBIX
nsurateneif. [lapoBas TypOuna.
JlBuraTenb BHYTPEHHETO CTOPAHMS
KII[ TenmoBoro nsurarens. TennoBeie
JIBUTATENH U 3aIIUTa OKpYKaroIel
cpenbl

3aKOH COXpaHEHUs U IPEBPAILICHUS
SHEPTUHU B TEIUIOBBIX MpoIleccax
[TonroroBka Kk KOHTPOJIBHOU paboTe MO
teme "TeruoBeie siBnenus. 3menenue
arperaTHBIX COCTOSIHUH BemiecTa"
KonTponbhas padbota no teme
"TenoBsle ABneHUs. MI3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTa'
Onektpuzanus ten. [IBa pona
AIEKTPUUECKUX 3apsI0B
Ypok-uccnenopanue "IneKkTpusanus
TeJl UHAYKIUEN U TTPU
CONPUKOCHOBEHUH"


https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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45

B3anmoneiicTBre 3apsyKEHHBIX TEIT.
3akon Kynona

DiekTpuyeckoe nojie. HanpsokeHHOCTh
NEKTpUYECKOro noi. IIpunnun
CYNEPIIO3UIUH JIEKTPUUECKUX MOJIeH
Hocurenu snekTpuueckux 3apsiioB.
OnemeHTapHbIi 3apsag. CTpoeHue
aToma

[IpoBOHUKYN U TUAIEKTPUKHU. 3aKOH
COXpaHEHHUs FJEKTPUUYECKOTO 3apsijia
Pemenue 3aa4 Ha mpyUMeHEHUE
CBOMCTB 3JICKTPUYECKUX 3aPsI0B
DIIEKTPUUECKHI TOK, YCIOBHS €r0
cyuiectBoBanus. ICTOUHMKH
AIEKTPUUYECKOTO TOKA

I[eﬁCTBHH QJICKTPHUUYCCKOI'O TOKaA

VYpoxk-uccnenosanue "JleiictBue
AIIEKTPUUYECKOTO OISl Ha TIPOBOAHHUKH
U TUDJICKTPUKH"

DJIEKTPUUYECKHI TOK B METAJLJIaX,
HKUAKOCTAX M razax

DneKTpuyecKas 1enb U e€ COCTaBHbIE
4acTH

Cwuiia Toka. JlabopaTtopHas pabora
"N3MepeHune U peryinpoBaHUEe CUIIbI
ToKa"

DNeKTpUUECcKOoe HaMpsKEHHE.
Bonbermerp. JlaGopaTtopHas pabota
"M3MepeHue U peryJInpoBaHue
HanpspkeHus"

ConpoTuBieHHEe IPOBOJHHKA.

VY enbHOE CONPOTUBIIEHUE BELIECTBA
JlaGopaTtopHas paboTta "3aBUCUMOCTh
IIEKTPUYECKOTO COMTPOTUBIICHHUS
MPOBOHHUKA OT €0 JUTHHBI, TUTOMIA M
MONEPEYHOr0 CeYeHus U maTepuaa”
3aBUCUMOCTb CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma Juid yyacTka
Lenu

0.5

0.5


https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
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JlaGopaTtophast pabota "HcciaenoBanue
3aBHCHUMOCTH CHUJIbI TOKA, UYLIETO
yepes pe3nucTop, OT COMPOTUBICHUS
pe3ucTopa M HaINPsHKCHUS Ha
pesucrope"

[TocnenoBarenbHOE U NapalieIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
MIpaBUJIa CJIOKEHUSI HAIIPSDKEHUN TTpU
MOCJIe0BATEILHOM COEIMHEHUU JIBYX
pe3uctopon”

JlabopaTtopHast pabora "IIpoBepka
MIpaBUJIA JJIsL CHITBI TOKA TIPH
napajuleJIbHOM COEIMHEHUN
pe3uctopos"

Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA
Oma 17151 pa3nuyHOro COeIMHEHUS
MIPOBOJHHUKOB

PaboTta 1 MOITHOCTB AJIEKTPUYECKOTO
Toka. 3akoH Jlxoynsa-Jlenna
JlabopaTtopnast pabora "Onpeznenenue
pabOThI ¥ MOIITHOCTH AJIEKTPUIECKOTO
ToKa"

DNEKTPUYECKHE MU U TOTPEONTEIN
AIIEKTPUYECKOM SHEPTUH B OBITY.
KopoTkoe 3ambikaHue

[TocTossHHBIE MATHUTHI, UX
B3aMMOJICHCTBHE

VYpoxk-uccnenosanue "M3yuenue nonei
MTOCTOSTHHBIX MarHUTOB"

MaruauTHoe nosie. MarHuTHOE 1oJie
3eMui ¥ €ro 3HAYCHUE I )KU3HU Ha
3emie

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo
TeMe "DIEeKTPUUECKHE 3aps/bl.
3apsKeHHBIE Tella U UX
B3auMoencTBUs. I10CTOSHHBII
ANIEKTPUYECKUM TOK"

KonTponbhas pabota no teme
"DnexTpuueckue 3apsaabl. 3apsHKeHHbIE


https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
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63

64

65

66

67

68

TeJa U UX B3aUMOJICHCTBUS.
[TocTOSIHHBIN EKTPUIECKUNA TOK" /
Bcepoccuiickas mpoBepouHas pabota
PesepBHeIit ypok. Pabora ¢ TekcTamu
110 TeMe "[1oCTOSHHBIH 21eKTpUYeCKuit
Tok" / Bcepoccuiickas mpoBepoyHas
pabora

OnbIT OpcTeaa. MarautHoe nose
ANEKTPUYECKOr0 Toka MaruutHoe moie
KaTYILIKH C TOKOM

[IprMeHeHue 3JIeKTPOMAarHUTOB B
texHuke. JlaboparopHas padora
"N3yuenune neiCcTBUS MATHUTHOTO
10JIs1 HA IIPOBOJIHUK C TOKOM"
DNeKTpOABUTaTEIb OCTOSIHHOTO TOKA.
Hcnonp3oBaHue 35eKTpoaBUrareneii B
TEXHUYECKUX YCTPONUCTBAX U Ha
Tpancnopre. JlabopaTopHas pabora
"KoHcTpynpoBaHue U U3yueHue
paboThI NIEKTpOABUTATENS "

Onpitel @apanes. 3akoH
AJIEKTPOMArHUTHON MHIYKIUH.
IIpaBuno Jlenna

Dnektporereparop. CrocoOs
MOJIYYEHUS JIEKTPUUECKON SHEPTUH.
DNEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX
MCTOYHMKAX SHEPTUHU

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo
TeMe "DIEeKTPUYECKUE U MarHUTHBIE
SBJICHUS"

KonTponbhas padbota no teme
"DIeKTpUUECKUEe U MarHUTHBIE
ABJICHUS"

PesepBHrlit ypok. Pabora ¢ Tekctamu
o teme "TensoBbie sABICHUS"
PesepBHrlit ypok. Pabora ¢ Tekctamu
1o TeMe "MarHutHsbie sIBICHUS"

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

0.5

145


https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KIIACC

Ne

n/n

10
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13

14
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Tema ypoka

MexaHn4eckoe JIBUKEHUE.
MarepuanbHas TOUKa

Cucrema orcuera. OTHOCUTENIBHOCTh
MEXaHUYECKOTO JBUKEHUS
PaBHOMepHOE NpAMOJIUHEITHOE
JIBUKEHUE

HepaBHoMepHOE NpAMOIMHENHOE
nBikeHue. CpeqHsst © MTHOBEHHas
CKOPOCTH

[IpssMonnHetHOE paBHOYCKOPEHHOE
JIBUKEHUE. Y CKOpEHUE

CKopocCTh MPSAMOIMHENHOTO
PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk
CKOPOCTH

JlabopaTtopnast pabora "Ornpeznenenue
YCKOPEHUS TeJa MPU PaBHOYCKOPEHHOM
IBIOKEHHUHU 110 HAKJIOHHOM IUI0CKOCTH"
CBobonHoe najenue tei. OnbIThl
lNanunes

PaBHOMeEpHOE ABMXKEHUE TIO
okpyxkHocTH. [leproa u yacrora
oOpamienus. JIuneiHas u yriaosas
CKOPOCTH

LlenTpocTpeMUTENTEHOE YCKOPEHHE

Ilepssrii 3akoH HbroToHa. Bextop cuiib

Bropoii 3akon HeroToHa.
PaBHOelicTBYIOIIAA cCHITa
Tpernii 3akoH HproTOHA.
Cynepnio3nnust Cui

Pemenue 3anau Ha IpUMEHEHNE
3akoHOB HproTOHA

Cwita ynpyroctu. 3akoH ['yka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTH4eckue
padoTsbI

Jlara
H3Y4eH!


https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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Penrenue 3amad mo teme «Cuiia
YIPYTOCTHY

JlaGopaTtopHas pabora «OnpeneneHue
YKECTKOCTHU MIPYKUHBI»

Cuna TpeHus

Pemenue 3amau no reme «Cuna
TPEHUS»

JlabopaTtopHast pabora "Ornpeznenenue
KOd(UITMEHTA TPEHUS CKOIbKCHHS "
Pemenue 3amgau o teme "3akoHbI
Hprorona. Cuna ynpyroctu. Cuia
TpeHus"

Cuiia TSKeCTU U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
najeHus

Ypoxk-kordepenuus "/[BmkeHue ten
BOKPYT I'PaBUTAIMOHHOTO IIEHTPa
(Conneunas cucrema). ["amaktuku"
Pemenue 3amau o teme "Cuiia TSHKECTH
Y 3aKOH BCEMUPHOIO TATOTCHUS"
[lepBas kocMHUecKasi CKOPOCTb.
HesecoMocTs u neperpysku
PaBHOBecHE MaTepuanbHOW TOUKH.
AoOcomoTHO TBEpIOE Tenno. PaBHOBecHe
TBEPJOTO TeJIA € 3aKPETUIEHHOW OCBIO
BpaieHusi. MomeHt cuibl. LleHTp
TSOKECTU

PaBHOBecHE MaTepuanbHOW TOUKH.
AbcomoTHO TBEpOE Teno. PaBHOBecue
TBEPOTIO TeJIA C 3aKPETUIEHHOI OCBIO
BpauieHuss. MomeHnt cuibl. LieHTp
TSOKECTU

Pemenue 3amau mo reme "MoMeHT
cuibl. LlenTp TsxecTn"

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "MexaHn4ecKoe JIBUKEHHE.
B3aumopeiictBue Ten"


https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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KoHnTtponbHas pabota 1o teme
"MexaHn4YeCcKoe ABUKECHUE.
BzaumoneiictBue ten"

Nmnynec Tena. mnynse cuiiel. 3aKoH
COXpaHEHHUs UMITYyJIbCa. YIIPYroe u
HEYyIpYroe B3auMOJACHCTBUE

Pemenue 3amgau o teme "3akoH
COXpaHeHUs ummyJbca"
Ypok-koHpepenius "PeakTuBHOE
JIBUKEHUE B PUPOJIC U TEXHUKE"

Mexanuueckasi paboTa U MOUTHOCTb

PaboTa cuibl TsKecTu, CUiIbl YOPYTrocTu
U CUJIBI TPEHUS

JlaGopatopHas pabota «OnpezneneHue
paboThI CUJIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHUU TeJIa 110
TOPU30HTAIEHON ITOBEPXHOCTU»
CBs13b SHEPruu U padoThI.
[TorennuanbHas sHEPIUs
Kunernueckas sneprus. Teopema o
KUHETHYECKOW SHEPTUU

3aKOH COXpaHEHUs SHEPTUU B MEXAHUKE
JlaGopatopHas pabora «3yueHue
3aKOHA COXPAHEHMSI SHEPTUN
KonebarenbHoe IBHKEHUE U €TO
XapaKTepUCTUKU

3aryxaroiye KojaeOaHusl.
Beinyxnennslie konebanus. Pezonanc
MareMaTu4ecKuii U Npy>KUHHBIN
MasiTHUKH

Ypok-uccienoBanue «3aBUCUMOCTb
nepuo/ia KojebaHui OT KECTKOCTH
NPYKUHBI U MAacChl TPy3a»
IIpeBpalienue 3HEpruu npu
MEXaHUYECKUX KOJEOAHUIX
JlaGopatopHas pabota «Onpeznenenue
YacTOTHI U MepHoJia KoieOaHuH
NPYKUHHOTO MasiTHUKa»


https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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60

JlaGopaTtophast pabota «I[IpoBepka
HE3aBHCHMOCTH IE€PHO/Ia KoJIeOaHui
rpy3a, MOJBEHICHHOTO K HUTH, OT MacChl
rpy3a»

Mexanunueckue BojiHbl. CBOMCTBA
MexaHu4yecKux BOJH. [IponosiabHbIe 1
MOTIEPEYHBIE BOJIHBI
Ypok-koHpepenius "MexaHndecKue
BOJIHBI B TBEpPIOM Teue. CelicMuyeckue
BOJIHBI"

3Byk. PactipocTpaneHnue u oTpaskeHue
3ByKa

Ypok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

['poMKOCTB 3BYKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
Ypok-koHpepenius "YabTpazByk u
uH(pa3ByK B IpUPOJIE U TeXHUKE"
[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "3aKOHbI COXPAHEHHUS.
Mexannyeckue Kose0aHusi ¥ BOJTHBI"
Kontposnbnas paborta o teme "3akoHbI
coxpaHeHUs. MexaHnyeckue KoyeoaHus
Y BOJIHBI"

DIIEKTPOMarHuTHOE TOJIE.
DNIEKTPOMarHUTHBIE BOJHBI

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koHpepenmus "llxana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonbp3oBaHMe 3JIEKTPOMArHUTHBIX
BOJIH JIJIs COTOBOM CBsI3U"
Ypok-uccnenosanue "Mzydenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"
Pemienue 3a1au Ha onpeneneHne
YaCTOTHI U JJIUHBI DJIIEKTPOMArHUTHOMN
BOJTHBI


https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
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71

72

73

74

75

DNeKTpOMarHuTHast MPUPO/ia CBETA.
CxopocTh cBeTa. BoiiHOBBIE CBOMCTBA
cBeTa

Hcrounvku ceera. [IpsamonuneitHoe
pacnpocTpaHeHue cBeTa. 3aTMEHUSs
Connua u Jlynst

3aKOH OTpa)XCHUsI CBETa. 3epKaJa.
Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA
OTpakKeHHsI CBETa

[Ipenomnenue cpeta. 3aKoH
MPEIOMJICHUS CBETa

ITonHOE BHYTpEHHEE OTpaKEHUE CBETA.
Hcnonbp3oBanue MoaHOTO BHYTPEHHETO
OTpa)KEHHUS B ONITUYECKUX CBETOBOAX
JlaGopaTtophast paborta "HccnenoBanue
3aBHCUMOCTH YTJIa MPEIOMIICHHS
CBETOBOI'O JIy4a OT yIJia MaJeHus Ha
rpasuie "Bo3ayx-crekiao""
VYpok-koHpepennus "Vcronp3oBanue
MOJIHOTO BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

JInnzel. OnTnyeckast cuja JIMH3EI

[TocTpoenue n3o0pakeHni B JIMH3AX

JlaGopatopHas pabota "OnpezneneHue
(OKYCHOTO pacCTOSHUS U OTITUYECKOM
CHJIBI coOMparomiei TMH3bI"
VYpok-koHpepennus "OnTuueckue
JMH30BBIE TPUOOPHI"

I'ma3 kak onrtuyeckas cucreMa. 3peHHe

Ypoxk-koupepennus "JlepekTol 3peHus.
Kak coxpanuts 3penue”

Paznoxenne 6e10ro cBera B CIIEKTP.
Omnertel HetoToHa. Cnoxxenne
CHEeKTpaNbHBIX IIBeTOB. [lucnepcus
CBeTa

JlaGopatopHas pabota "OnbITh IO
pasioKeHUIo 0e10ro cBeTa B CIIEKTpP U
BOCIIPHSATHIO [[BETA MTPEIMETOB MPHU HX


https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

76

7

78

79

80

81

82

83

84
85

86

87

88

89

90

91

92

HaOJII0/IEHUU Yepe3 I[BETOBbIE
buabTpH"

VYpoxk-npaktukym "BosiHOBBIE CBOMCTBA
CBETa: IUCIIepCHsl, UHTEpPEPEHIUS U
mudpakius'

OmneiTel Pe3epdopaa v uranerapHas
MoOJieIb aToMa

[Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue u NOTJIoNIeHHe CBeTa
atomoM. KBanTebl. JInneluaTeie
CIEKTPBI

Ypoxk-npaktukym "HaGmonenue
CIEKTPOB UCITyCKaHUs"

PannoakTHBHOCTE U €€ BHUbBI

Crtpoenue aToMHOr0 siapa. Hykinonnas
MOJIETh

PanuoaxkTuBHBIE IPEBpAILICHHUS.
N3oTtonbl

Pemenue 3anau o teme:
"PaanoakTuBHBIE TTpeBpaleHus "
[Tepuon nomypacnana
Ypok-koHpepenuus "PagroakTuBHbIE
U3ITy4EHUS B IPUPOJE, MEJULIMHE,
TeXHHUKeE"

S nepuble peakiuu. 3aKOHBI
COXpaHEHHUs 3apsAJ0BOI0 U MacCOBOTO
yucel

OHeprus cBA3M aTOMHBIX sizep. CBA3b
MAaccChl U DHEPTUH

Pewmenue 3anau no reme "SAnepHeie
peakuun"

Peakuuu cunTe3a u neneHus saep.
Wctounuku sHeprun ConHIa U 3BE3]
VYpoxk-koHpepennus "AnepHas
JHepreTuka. J[elcTBus palnoOaKTUBHBIX
W3ITy4YEHUI Ha )KUBbIE OPraHU3MBbI"
[ToaroToBka K KOHTPOJIBHOM paboTe Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.


https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DJIEKTpOMarHuTHbHIEC BOJHBI. KBaHTOBBIE

SIBJICHHS"

KonTponbHas padoTa 1o Teme

93 "DeKTpOMarHuTHOE TOJIE.
DNeKTpOMarHUTHBIE BOJHBL. KBaHTOBBIC
siBJIeHHS"
[ToBTOpenue, obo0IIEeHHE.

94 JlaGopaTopHbie pabOTHI 11O KypCy 1
"Bzaumonencrtaue tea"
IToBTOpenue, o6o0IeHNE. Permenue

95 pPacYeTHBIX U KaYECTBEHHBIX 3a7a4 110 1
teMme "TeroBble npouecchl”
[ToBTOpenue, obo0mmenue. Pemenne

96 pacYeTHBIX U Ka4eCTBCHHBIX 3a/1a4 110 1
teme "KIIJ] TeruioBeIX qBurarenei"
IToBTOpenue, 0600IeHNE. Permenue

97 PacYeTHBIX M KaYECTBEHHBIX 3aja4 110 1
teme "KIIJ] anexTpoyctaHOBOK"
[ToBTOpEHHE, 000OIICHHE.

98 JlaboparopHbie pabOTHI 110 KypCy 1
"CBeToBbIC sABJICHUS"
[ToBTOpenue, o6o0mmenue. Padora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI 1
COXpaHEHHUs B MeXaHHKe"
[ToBTrOopenue, o6o0mmenue. Padora ¢

100 tekctamu 1o Teme "Konebanus u 1
BOJIHBI"

101 [ToBTOpenue, 0606meHue. Padora ¢ 1
TekcTaMHu 110 TeMe "CBeTOBBIC SBJICHUS "
[ToBTOpenue, o0o06menue. Padora ¢

102 TekcTaMHu 110 TeMe "KBaHToBas u 1
anepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME


https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OEPA30OBAHUS

7 KIIACC

Kon
NMpoBepPsieMOro

pe3yJbTara
1.1

1.2

1.3

14

1.5

1.6

IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
UCIOJIb30BATh U3yYCHHbIE TOHATUS

pa3nauyath SBJICHUS 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB 1 HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBIEHUE
pacro3HaBaTh TPOSIBIIEHHUE M3YYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KaloIlleM MUpPE, B TOM YHuciie pU3HMUECKUE SABJICHUS B IPUPOJIE, IPU
9TOM MEPEeBOJUTh MPAKTUYECKYIO 3a7adyy B Y4eOHYI0, BBIICIATH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUN

ONMCHIBATh H3YYEHHbIE CBOMCTBA Te€l U (PU3MYECKUE SBJICHMUS,
UCHONb3ysd (U3MYECKHE BEIMYUHBI, IPU ONUCAHWU IPABUIIBHO
TPaKTOBaTh (U3NYECKUH CMBICI HCIOJIB3YEMBIX BEJIWYUH, UX
0003HaYeHNs U €UHULBI (PU3UUECKUX BEJIWYMH, HAXOIUTh (OPMYIIbI,
CBA3BIBAIOLME JAaHHYIO  (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTH I'pa KU N3YUYEHHBIX 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH

XapaKkTepu3oBaTh CBOMCTBa Tel, (U3UYECKUE SIBICHUS M IPOLECCHI,
WCIIONIb3YS M3YYEHHBIE 3aKOHbI, IpPH OTOM JaBaThb CIIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHYECKOE BhIpaKEHHE
OOBSACHATH (PU3MUECKHE SIBJICHMSI, MPOIIECCHl U CBOWCTBA TeJ, B TOM
4yycllie MU B KOHTEKCTE€ CUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH MPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOMUTH
o0bsicHeHUe U3 1 — 2 TOruYecKux 1aros ¢ onopoit Ha 1 — 2 u3ydeHHbIX
cBOMcTBa  (M3MYECKUX  SABJIEHUHM, (U3MUECKUX  3aKOHA  WIH

3aKOHOMCPHOCTHU



1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

pemate pacuéTHble 3aiaud B 1 — 2 neHCTBUSA, UCHOJB3YS 3aKOHBI U
(bopMyIIbl, CBSI3bIBAIOLINE (PU3MUECKUE BEIMYMHBL: HA OCHOBE aHAINU3a
yCIOBUSL 33Jaud  3alMCBIBaTh KpaTKO€ YCJIOBHE, IOJCTAaBIIATH
¢usnyeckue BeIUYUHBI B (POPMYIIBI U MPOBOAUTH PACUYETHI, HAXOAUTH
CIpaBOYHBIC JTAaHHBIE, HEOOXOAUMBIC JJISI PEIICHUs 3a/1a4, OLECHUBATh
PEATMCTUYHOCTD MOJIyYCHHON (PU3MUECKON BEITMUMHbI

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXHO PpEIIUTh IPH MOMOIIU
(Gu3n4YecKkux METOJOB, B ONHCAHUU MCCIEIOBAaHUS  BBLAEIATH
MIPOBEPAEMOE MPEAIIOI0KEHUE (rumoresy), pas3nuyarb u
MHTEPIPETHUPOBATh MOJYUYEHHBIN Pe3y/IbTaT, HAaXOAUTh OIIUOKH B XOJ€
OIIbITA, JIEJIaTh BBIBOJIBI [10 €70 pe3ysbTaTaM

IPOBOJUTH OIBITBI 10 HAOMIOAEHUIO (U3NYECKUX SIBJICHUN WU
¢u3nyeckux  CBOMCTB  Tel:  (OpMYJIHpOBAaTH  MPOBEPSEMBIC
NPENoIOKEeHNs, coOMpaThb  YCTAaHOBKY M3  IPEIAJIOKEHHOI'O
000py10BaHus, 3alIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOBI
BBIIIOJHATh TPSAMBIE HM3MEPEHUS C MCIOIb30BAaHUEM AaHAJIOIOBBIX H
U(POBBIX MPUOOPOB, 3aMKMCHIBATh IMOKA3aHUS MPHOOPOB C y4ETOM
3aJJaHHOH a0COIIOTHOM MOTPEIHOCTH U3MEPEHUI

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PM3MYECKON BEITMYMHBI
OT JIpYrod € HCIIOJNIb30BAHMEM IPSMBIX HM3MEPEHUM, ydyacTBOBAaTh B
IUIAaHUPOBAaHUM y4eOHOIO HCCIIEeIOBaHUs, COOMpaTh YCTaHOBKY H
BBINOJIHATh U3MEPEHHUS, CIeays MPeUI0KEHHOMY IJ1aHy, (UKCUPOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKHX BEIMYMH B BUJE
MPEUIOKEHHBIX TAaOMUI] U TpadUKOB, JeaTh BHIBOJBI IO pe3yiIbTaTaM
HCCIIEIOBaHUS

MIPOBOJIUTh KOCBEHHBIE H3MEPEHHs (PU3MUECKUX BEIUYUH, CIEeays
MPEJI0KEHHOW MHCTPYKLUU: MPU BBIMOJIHEHUH M3MEpPEHH coOuparhb
OKCIIEPUMEHTAJIBHYIO YCTAHOBKY M BBIYMCIATH 3HAYEHHE HCKOMOMU
BEJTMYHUHBI

coOmogaTh TpaBWiIa TEXHUKH Oe30macHOCTH Tpu  pabore ¢
71a60paTOpPHBIM 000PYIOBAaHUEM

yKa3bIBaTh MPUHILHUIIBI IEHCTBHUS MPUOOPOB U TEXHUYECKHX YCTPOUCTB,

XapaKTepu30BaTh MPUHLUIBl JEHCTBUS HM3y4YEHHBIX HPUOOPOB U



1.15

1.16

1.17

1.18

1.19

8 KUIACC

TEXHUYECKUX YCTPOMCTB C IOMOIIBIO UX OMUCAHMS, UCTIONb3Ys 3HAHUS
0 cBOHCTBaXx (U3NYECKUX SIBICHUH W HeoOXoauMmble (usmueckue
3aKOHBI U 3aKOHOMEPHOCTH

MPUBOJIUTh HpUMepbl (HaxoAuTh UHPOPMALUIO O MpPUMEpPaX)
MPAKTUYECKOTO MCIOIB30BaHUS (PU3UYECKUX 3HAHUI B MOBCEIHEBHOMN
YKU3HM ISl 0O0ecTieueHrs] 0€301TacCHOCTH MPH OOpaIlleHUH ¢ MpUOopaMu
U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHHS 37J0POBbSl U COOITIOICHUS
HOPM PKOJIOTMYECKOTO MOBEJCHHUS B OKpYKalollel cpee
OCYIIECTBISATH OTOOP MCTOYHMKOB MH(popManuu B cetd MHTEepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHUH M MYTEM CPaBHEHUS PAa3IUYHBIX HCTOYHUKOB
BBICTISITE MHGPOPMAIMIO, KOTOpasi SBISETCS NPOTUBOPEUYHBON WIIH
MOXET OBITh HEZOCTOBEPHOI

WCIOJIb30BAaTh MPU BHIMOIHEHUH YY€OHBIX 3a/IaHUi HAYYHOTIOMYIISPHYIO
aMTEpaTypy (UIUYECKOTO COJCpPKAHWS, CIPABOYHBIE MaTEpUAIbI,
pecypcel cetu MHTepHeT, BiaaeTh NpuéMaMu KOHCIEKTHPOBAHHS
TeKCcTa, nmpeodpa3oBaHus HHOOPMAIIMKA U3 OJTHOW 3HAKOBOW CHCTEMEI B
APYTYXO

cO3/1aBaTh COOCTBEHHBIEC KPATKHE MMCbMEHHBIE M YCTHBIC COOOIICHHSI Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(OpMAIMK (PU3MUECKOTO COJEPKaHUs, B
TOM 4HCJI€ MyONMYHO AenaTh KpaTKUe COOOIIEHHS O pe3yibTaTrax
MPOEKTOB MM YYEOHBIX MCCIEJOBAaHUM, MpPH 3TOM TI'PAMOTHO
WCIIOJIb30BaTh M3YYEHHBIM MOHATHMHBIA ammapaT Kypca (HU3HKH,
COIIPOBO’KAATh BBICTYIIJICHUE MPe3eHTaleil

MIpH BBIITOJHEHUN YYEOHBIX NMPOEKTOB M HCCIICAOBAHUI PaCHpeersiTh
0053aHHOCTH B IPYIIE B COOTBETCTBUM C MOCTaBJIECHHBIMHU 3aJadyamH,
CIIEINTh 32 BBINOJHEHHWEM IIJIaHA JCUCTBHUI, aJeKBaTHO OIICHUBAThH
COOCTBEHHBIH BKJIAJ B  JIEATENBHOCTh TIPYIIBl, BBICTpaUBaTh

KOMMYHHKAaTHBHOC B33PIMOJIGI71CTBHC, YUUTBIBAsA MHCHHUEC OKPYXXAIOMUX



Kon
NMpoBepPsieMOro

pe3yjabTara
1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
WCIOJIb30BaTh MOHATHUS

pa3auyath SABJICHUS 10 ONMCAHUIO UX XapAaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHUX JAHHOE (PU3NYECKOE SBIICHUE
pacrio3HaBaTh TPOSIBIICHHUE M3YYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KarollleM MUpE, B TOM 4ucie pU3ndecKue IBICHUs B IPUPOJE, IPU
9TOM IMEpPEBOAUTH MPAKTUUYECKYIO 3a7adyy B Y4EOHYIO, BBIICISATH
CYLIECTBEHHbIE CBOMCTBA (PU3HAKHN) (PU3NUECKUX SIBICHUI

ONMCHIBATh HW3YYEHHbIE CBOMCTBA Te€l U (PU3MYECKUE SBJICHMUS,
UCONb3ysl (U3MYECKHE BEIWYHHBI, IPH OMNUCAHUU MPABHIBHO
TPAKTOBATh (PU3MUECKUN CMBICI HCIIOIb3YEMbIX BEIMUMH, 0003HAUECHHUS
U eIUHUIBI PU3NYECKUX BEIIMYUH, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOIIHE
JNaHHYI (U3HYECKYIO0 BEJIMUYMHY C JPYrUMH BEJIWYMHAMM, CTPOMTH
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BETUYHH
XapaKTepu30BaTh CBOMCTBA Tel, (PM3UYECKUE SIBICHUS M IPOLECCHI,
UCIIONIb3YSl M3YUYEHHBIE 3aKOHBI, IPH OSTOM JaBaThb CIOBECHYIO
(OopMyYIHPOBKY 3aKOHA 1 3aIIMCHIBATH €0 MATEMAaTHYECKOE BBIPAKEHHE
OOBSACHATh (PU3UYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE  CUTyallud  MPAKTHKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE U3 1 —
2 JIOTMYECKMX IIAroB € MOMOLIpI0 | — 2 M3yYEeHHBIX CBOICTBa
(u3NYecKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH
pemare pacu€THble 3alaud B 2 — 3 NEHCTBUSA, UCIOJB3YS 3aKOHBI U
(dhopmynel, CBs3BIBaIONINE (PU3UYECKUE BEIIMUYMHBI: HA OCHOBE aHaIU3a
YCIIOBHSI 33J1a4Ml 3aMKCBIBATh KPATKOE YCIOBHE, BBISIBISATH HEJOCTATOK
JaHHBIX JJIs pEeLIeHWs 3aJadyd, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HeoO0XoAUMBIEe sl €€ peIIeHus, NMPOBOAUTH PAcuéThl U CPaBHHUBATH
MOJIy4eHHOE 3HaueHNe (PU3NUEeCKON BEIMYUHBI C U3BECTHBIMU JIAHHBIMU
pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOYHO PpEIIUTh IPH HOMOIIU
(u3MUYECKUX METOOB, UCIOJB3YS ONMHMCAHUE UCCIEIOBAHMS, BBIIACIATh
IIPOBEPSIEMOE TPEANOIOKEHUE, OLEHUBATh IPABMIBHOCTH IOpPSIIKA

IMPOBCACHUA NCCICA0OBaHMs, 1€J1aTh BbIBOJbI



1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

MPOBOJUTH OIBITHI 10 HAOMIONEHHIO (UIUYECKUX SIBICHUH WIIH
¢usnyeckux  CBOMCTB  Teln:  (OpMYJIMpOBaTh  IIPOBEpsiEMbIE
NPEONoI0KEeHUsI, COOMpaTh  YCTAaHOBKY M3  HPEAJIOKEHHOTO
000pyI0BaHUs, OIMCHIBATh X0 OIbITa U (POPMYIMPOBATH BBIBOAbI
BBINMOJIHATE TPSIMbIE HM3MEPEHHsI C HCIOJIb30BAaHHEM aHAJIOTOBBIX
puOOPOB U aTYUKOB (PU3UYECKUX BEIMUYUH, CPABHUBATH PE3YJIbTATHI
M3MepeHu ¢ yuéToM 3a/1aHHOH a0COIFOTHOH MOTPEITHOCTH

IIPOBOJIUTH MCCIIEI0OBAaHUE 3aBUCUMOCTH OJJHON (PU3UYECKON BEIUUYMHbI
OT JpYroil ¢ HCHOJB30BAaHMEM MPSAMBIX H3MEPEHUI: IUIAHUPOBAThH
UcclleIoBaHKle, COOUpaTh YCTAaHOBKY M BBINOJIHATh U3MEPEHHUS, CIEaYsI
MPEUIOKEHHOMY  TUTaHy, (UKCHUPOBATh pPE3yJbTAaThl MOIYyYCHHOM
3aBUCUMOCTM B BHJAE Tabmul u rpadukoB, JenaTb BBIBOABI 10
pe3yabTaTaM HCCIIeJOBAHUS

IIPOBOJIUTH KOCBEHHbBIE U3MEPEHUS (PU3NUYECKUX BEJIMUYMH: IJIAHUPOBATh
WU3MEpeHHusi, CcoOMpaTh OSKCIEPHUMEHTAIBHYIO YCTAaHOBKY, CIEIys
MPEUI0KEHHONW MHCTPYKLUU, U BBIYUCIISATH 3HAUCHNUE BEIMYHUHBI
coOnrofarh MpaBWila TEXHUKU O€30MacHOCTH Ipu  padbore ¢
1abopaTopHBIM 000PYTOBAHUEM

XapaKTepu30BaTh MPUHIUIBI JEHCTBHS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OMOPOIl Ha UX ONMUCAHUS, UCTIONb3YS 3HAHUS
O CBOHCTBaX (U3NYECKUX SIBICHUH W HeoOXoauMble (usmueckue
3aKOHOMEPHOCTH

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOICTBA M HM3MEPHUTEIHHBIE
npuOOpBl IO CXE€MaM U CXEMaTUYHBIM PUCYHKaM, COCTaBISATH CXEMBI
QNIEKTPUUECKUX IEeMed C TOCIIeAOBaTeIbHBIM U TapauIeIbHBIM
COEIMHEHHUEM 3JIEMEHTOB, pa3JInyasi yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB
BJIEKTPUYECKUX LIeNen

OPUBOAMTH TNpHUMEpHl (HAXOAMTh HMH(OpMaIMIO O TpUMepax)
MPAKTHYECKOTO MCIOIh30BaHUS (DU3MUYECKUX 3HAHUI B MOBCEIHEBHOM
KHU3HH JJ1s1 oOecrieueHust 6e30MacHOCTH NP OOpaIeHnH ¢ pHOopamu
Y TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHHUSI 37I0POBbSI U COOITFOICHUS

HOPM 3KOJIOTHUYCCKOI'0 IOBEACHUS B Opr)KaIOH_ICﬁ cpeae



1.17

1.18

1.19

1.20

9 KUIIACC

Kon
NpoBepsieMoro

pe3yJbTara
1.1

1.2

1.3

OCYIIECTBISTh MOUCK MH(POpMaK (PU3NYECKOTO COJCPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HUMEIOIIMXCA 3HAHUW M MYTEM CpPaBHEHHS
JIOTIOTHUTEIBHBIX HCTOYHHKOB BBIACIATh HH(DOpPMAIHIO, KOTOpAs
SIBJIAETCS IPOTUBOPEUMBOM MIIH MOXKET OBITH HEZOCTOBEPHOI
WCIONBb30BaTh IPU  BBINOJHEHHM  Y4E€OHBIX  3aJlaHUid  HAy4dHO-
MOMYJISIPHYIO JIUTEpaTypy (U3MYECKOTO COJEp)KaHUs, CIPaBOYHBIC
Marepuaibl, pecypcbl cethu  HHTEpHeT; BiaAeTh  OpPUEMaAMH
KOHCIIEKTUPOBAHUA TEKCTa, mpeolOpa3zoBaHus MHGOPMALMU U3 OJIHOM
3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHbIEC MUCHMEHHBIE U KPATKHE YCTHBIE COOOIICHMS,
0000mas wHQOpPMAIMIO W3 HECKOJIBKUX HWCTOYHHKOB (PH3UIECKOTO
COJIep’KaHusi, B TOM 4YHCJIE MYOIMYHO MPEICTaBIATh PE3yIbTaThl
MIPOEKTHOM MJTU UCCIIE0BATEIIHCKOM NEATETbHOCTH, TPH STOM I'PaMOTHO
WCIIONIb30BaTh M3YYCHHBIH MOHATHHHBIA ammapaT Kypca (U3HKH,
COMPOBOXKIATh BRICTYIJICHUE TIPE3EHTallMEH

MIPU BBINOJHEHUH Y4EOHBIX MPOEKTOB U HCCIEAOBAHUN (PUINUECKUX
IIPOLIECCOB paclpeeiaTh 00A3aHHOCTH B TIPYMIE B COOTBETCTBUU C
MIOCTaBJICHHBIMH 3a/1a4aMU, CJIEAUTH 32 BBIIOJHEHUEM ILJIaHA IEUCTBUI
U KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIAJ B
JeATEIbHOCTh TPYIIIIbI, BBICTPAaUBaTh KOMMYHUKATUBHOE

B3aUMO/ICIICTBHE, TPOSIBIISAS TOTOBHOCTD pa3periaTh KOHQIUKTHI

IIpoBepsiemble mpeAMETHBIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI

06pa30BaTeJ’leOI7I nporpaMmmMbl OCHOBHOI'O 001ero 06pa30BaHHﬂ

HCIIO/Ib30BaTh U3yYEHHBIC IIOHATHS

pa3InyaTh SABJICHMS 110 ONMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE
pacrmo3HaBaTh MpPOSBIEHUE W3YYEHHBIX (DU3MUYECKUX SBJIEHUN B

OKpYyKaromemM MUpe, B TOM YUCJIC (I)I/I3I/I‘-ICCKI/IG SABJICHUS B IPUPOACL, IIPU



1.4

1.5

1.6

1.7

1.8

1.9

TOM TMEPEeBOAMTH NPAKTUYECKYIO 3aJady B YueOHYIO, BBLACTATDH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUN

ONMCHIBATh HW3yYCHHBIE CBOMCTBA Tel M (PU3MUECKUE SIBJICHUS,
UCHONb3ysd (U3MYECKHE BEIMYUHBI, I[PU ONUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3UUYECKHI CMBICI UCTIONB3YEMBIX BETUUNH, 0003HAUYCHUS
U €IMHULBI (PU3HMUECKUX BEJIUYUH, HAXOIUTh (POPMYIIbI, CBS3bIBAIOLIIE
JaHHYIO (U3UYECKYI0 BEIWYMHY C IPYTMMH BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEH (PU3NYECKUX BETMUYUH
XapaKTepu30BaTh CBOMCTBA Tel, (PM3UYECKUE SIBICHUS M IPOLECCHI,
UCHOJb3ysd M3Y4YEHHbIE 3aKOHBbl, IpPU H3TOM JaBaTh CJIOBECHYIO
(OopMyYIHPOBKY 3aKOHA 1 3aIIUCHIBATH €0 MATEMAaTHYECKOE BBIPAKEHHE
OOBSICHATh (PU3MUECKUE MPOLIECChl U CBOMCTBA T€Jd, B TOM YUCIE U B
KOHTEKCTE€  CHUTyalud IpPaKTUKO-OPUEHTHPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUYMHHO-CJIE/ICTBEHHBIE CBSA3U, CTPOUThH O0bSCHEHHE U3 2 —
3 JOrM4yeckux IIAroB ¢ HOMOIIbIO 2 — 3 M3y4YEHHBIX CBOMCTBA
(bu3nYecKuX sIBICHUH, GU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH
pemiate pacu€THble 3agaud (OHMHUparoIuecs Ha CUCTeMy H3 2 — 3
YpaBHEHMI), HCHOJIB3ysd 3aKOHbl M  (OPMyJbl, CBS3BIBAIOLIME
¢usnueckue BEMUMUMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJadu
3allUChIBaTh  KPAaTKOE YCIOBHME, BBIABIATH HEIOCTAOIINE WM
M30bITOYHBIE JaHHbBIE, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE
JUI pELIEHMs, NPOBOAWUTH pacdy€Tbl M OLEHMBATh PEATUCTHYHOCTH
MOJIyYEHHOT'0 3HAUeHUS (PU3HMUECKON BEITMUUHBI

pacrio3HaBaTh MHpPOOJEMbI, KOTOPbIE MOYKHO PpEIIUTh IPH HOMOIIU
(U3MYECKUX METOJOB, UCIOJIb3YSl ONMMCAHUE HCCIEI0BAaHUS, BBIICISTh
IIPOBEPSIEMOE TPEATNOIOKEHUE, OLEHUBATh IPABMIBHOCTH IOpPsIKa
MIPOBEJICHUS] MCCIIE0BaHUs, JIeNaTh BBIBOJbI, HHTEPIPETUPOBATDH
pe3yabTaThl HAOMIOACHUN U OIIBITOB

MPOBOAUTH OMBITHl IO HAOMIOAEHUIO (PU3MYECKUX SABJICHUN WIH
(U3MYECKUX CBOMCTB TEN: CaMOCTOSTENbHO COOMpATh YCTaHOBKY W3
n30bITOYHOrO0 Habopa 00OpyIOBaHMS, OMUCHIBATH XOJI OMbITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

MIPOBOJIUTH MPU HEOOXOIUMOCTH CEPHIO IPSIMBIX U3MEPEHU, Onpeaessis
cpeAHee 3HayeHHE H3MepsIeMO BenU4MHBl ((POKYCHOE paccTOsIHHUE
cobuparomield JHH3BI), OOOCHOBBIBATH BBIOOP CIOCOOA HM3MEpPEHHS
(u3MepuTeILHOTO IPHOOPA)

MPOBOJIUTH HCCIIEIOBAaHUE 3aBHCUMOCTEH (DU3WYECKUX BEIHYUH C
UCIOJIb30BAHUEM MPSAMBIX HM3MEPEHMM: IUIAHUPOBATH MCCIIEOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh yCTaHOBKY, (DUKCHPOBAaTh pe3yIbTATHI
MIOJy4YEHHON 3aBUCHUMOCTH (DU3MUECKUX BEIMYMH B BHUJE TaOJIMIHU
rpaduKoOB, JeNaTh BHIBOJIBI IO PE3Y/IbTaTaM UCCIICIOBAHUS

IIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMUUH: IJIAHUPOBATh
M3MEpEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIOJIHSATH
U3MEpEHUs, ClIeAys NPEJI0KEHHOW HHCTPYKIIMHU, BBIYUCIIATh 3HAaUEHUE
BEIMYMHBl W AHAJIM3UPOBATh TIOJTYYEHHBIE PE3YyIbTaThl C YYETOM
3aJJaHHOH NMOTrPeLIHOCTH U3MEPEHU I

coOnrofarh IpaBWila TEXHUKU O€30MacHOCTH Ipu padbore ¢
1abopaTopHBIM 000PYIOBAHUEM

pa3nuyaTtb OCHOBHBIE TNPH3HAKU M3YYEHHBIX (PU3MUECKUX MOJeNeit:
MaTepHuajibHas TOYKa, aOCOIIOTHO TBEPAOE TEJIO, TOYCUHBIH MCTOYHUK
CBeTa, JIy4, TOHKAas JIMH3A, IJIAHETapHas MOJEIbh aTOMa, HYKIIOHHAs
MOJIeJIb AaTOMHOTO siipa

XapaKTepu30BaTh MPHUHIUIBI JEHCTBHS W3YUEHHBIX MPUOOPOB U
TEXHUYECKHUX YCTPOMCTB € OMOPOIl Ha UX OMUCAHMUS, UCTIONb3YS 3HAHUS
O CBOHCTBaX (U3NYECKUX SIBICHUH W HeoOXoauMble (usnueckue
3aKOHOMEPHOCTH

WCTOJB30BaTh CXEMBl M CXEMAaTHYHbIE PHCYHKH  H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX npubopoB U
TEXHOJIOTHYECKUX TIPOIIECCOB TPU pPEIICHHH YYeOHO-TIPAaKTUIECKUX
3aja4, ONTUYECKUE CXeMbI JJIS MOCTPOEHUsI M300paKeHUN B IJIOCKOM
3epKkajie 1 coduparonieit TuH3e

OPUBOAUTH TNpHUMEPHl  (HAXOAMTh HMH(OpMAIMIO O TpHUMEpax)
MPAKTUYECKOTO MCIOIh30BaHUS (DU3MUYECKUX 3HAHUI B MOBCEIHEBHOM

KHU3HH 1151 oOecrieueHust 6e30MacHOCTH MpH 00paleHny ¢ MpudopamMu



1.18

1.19

1.20

1.21

U TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHS 30POBbS U COOIIOICHUS
HOPM DKOJIOTHYECKOTO IMIOBEJCHHS B OKPYKAIOLIEH Cpelie
OCYIIECTBIIATh MOUCK MH(pOpMAMK (PU3HUUECKOTO COJEPKAHHUS B CETH
WHuTepHeT, caMOCTOATENBbHO  (OpPMYJIUpYs IOMCKOBBIM  3ampoc,
HaxOJWUTh  IIyTM  ONpPENENEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nHpOpMallUd Ha OCHOBE HMEIOIIMXCS 3HAHUH M JIOMOJHUTENIBHBIX
HCTOYHUKOB

UCIOJb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHUH  Hay4HO-
MOMYJISIPHYIO JIUTEPATypy (PHU3UUECKOTO COAEpIKaHUs, CIIPaBOYHBIC
MaTepuaibl, pecypcsl cetd  MHTepHer; BiaxeTs  NpUEMAMHU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus WH(GOPMAIMHA W3 OJHOH
3HAKOBOW CHUCTEMBI B APYTYIO

co3/1aBaTh COOCTBEHHBIC TMCHMEHHBIC U YCTHBIE COOOIICHUSI HA OCHOBE
nHpOpMaLUU U3 HECKOJIBKMX HCTOYHMKOB (PU3MUECKOTO COAEPIKaHUS,
yOJIM4HO IIPEACTABIATh pe3ynbTaThl IIPOEKTHOMN WIN
HCCIIEIOBATEIbCKON 1E€ATEIbHOCTH, P 3TOM I'PaMOTHO HMCIIOIb30BaTh
M3Y4YCHHBI NOHATUHHBIM ammapar H3y4yaeMoro pasjena (QU3UKU U
COIIPOBO’KAATh BBICTYIJICHHE IPE3eHTaleld ¢ yuyéToM 0COOCHHOCTEH
ayJIUTOPUU CBEPCTHUKOB

IPU BBIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUM (PU3NUECKUX
IIPOLIECCOB paclpesieNaATh O0S3aHHOCTH B TPYIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMU 3a/1a4aMU, CICAUTH 3a BBIIOJHEHUEM IUIaHA IEUCTBUI
U KOPpPEKTUPOBATH €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B
NEeATEIbHOCTD TPYIIIIBL, BBICTPAUBaTh KOMMYHUKaTUBHOE

B3aUMO/ICIICTBHE, TPOSIBIISAS FTOTOBHOCTD pa3peiiaTh KOHQIUKTHI

MHNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC



Kon
pa3jiena

Koxa »inemenTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHMPA

11

1.2

1.3

14

1.5

®duszuka — Hayka O TMpupoje. SBIeHUs NPUPOABIL.
@usuyeckue  ABJICHUSA:  MEXAHUYECKHE,  TEIUIOBBIE,
3JIEKTPUUYECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBbIC
@dusnueckue  BeNWYHMHBL.  V3MepeHwe — (QHU3MUECKUX
BenuunH.  @Dusnueckne  npubopsl.  [lorpemHocTs
U3MepeHuil. MexxayHapoHast CUCTEMA €IMHULL
EcrecTBeHHOHay4HbI MeTOJl MO3HAHUA: HAOIIOICHUE,
IIOCTAaHOBKAa HAY4YHOI'O BOIIPOCA, BBIIBH)KEHUE THIIOTE3,
HKCHEPUMEHT 110 IPOBEpKE THUIOTE3, OObSICHEHUE
Ha0JII0/1a€MOT0 SBJICHUS

Onucanue GpU3NUECKUX ABICHUN C TOMOIIBIO MOIeNen
[TpakTuyeckune paboOTHI:

HH##Par##H3MepeHne pacCTOsTHUMN.
#Hi#Par#t#lI3mMepenne  00bEMa KUAKOCTH M TBEPAOTO
Tena.

#HHHPar###Onpeenenre pa3MepoB MajbIX TEJ.
#i#Parf##l3Mepenne  Temmneparypbl IpU  IOMOULIM

JKAJIKOCTHOTO TEPMOMETPA U AATUYHUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNUY BEHIECTBA

2.1

2.2

2.3

2.4

H#HPar###CTpoeHre BellecTBa: aTOMbl M MOJIEKYJIbI, UX
pasmepsl. OIBITHI, 10Ka3bIBAIOLINE JUCKPETHOE CTPOCHUE
BEIIEeCTBA

Hi#H#Par###]|BrokeHne yacTull BemecTBa. CBA3b CKOPOCTH
JIBWKEHUSI 4YacTUIl C Temmeparypoil. bpoyHoBckoe
JBIDKeHUE, T Py3us

B3anmoeiicTBre 4acTHII BeleCcTBa: PUTSHKEHUE U
OTTAJIKMBAHUE

HiHParf## ArperaTHple COCTOSIHUS BEIIECTBA: CTPOCHHE
ra3oB, XHJIKOCTeH W TBEPABIX (KPUCTAUIMYECKUX) TEIl.

B3anmocBA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX



2.5

2.6

arperaTHhIX COCTOSIHUSX M HMX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

Oco0eHHOCTH arperaTHbIX COCTOSTHUNA BOIBI
[TpakTuyeckue paboOTHI:

#H#HPar###OLenka auamMeTpa aroMa METOJO0M PsiioB (C
ucronb3oBanueM pororpadmii).

#HHHPar###OnbITBL M0 HAONMIONEHUIO  TEIJIOBOTO
pacuIpeHwst ra3oB.

HH#HPar#H##ONBITEL IO  OOHApY)KEHUIO JCHCTBUS  CHII

MOJICKYJISIPHOTI'O ITPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Mexanunueckoe JIBUKECHUE. PaBHOMepHOE u
HEpPaBHOMEPHOE JIBHIKCHHE

HiHPar##H#CKOpOCTb. Cpennsis CKOpOCTb pu
HEPaBHOMEPHOM JBWKEHUU. Pacy€r myTu M BpeMeHU
JBIOKEHUSA

SBnenue nHepuuu. 3aKoH nHepUMU. B3aumoeiicteue ten
KaK NMpUYMHA U3MEHEHHsI CKOPOCTH JIBIKEHHUS Tell. Macca
KaK Mepa HHEPTHOCTH Teja

#H#HParf## InotHOCT,  BemecTBa. CBSA3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BhEMA BeIecTBa
Cuita Kak XapakTepUCTHKA B3aUMOJICUCTBUS TEN

Cuna ympyroctd u 3akoH ['yka. M3Mepenue cuibl ¢
MTOMOIIBIO JUHAMOMETPA

#H#HPar##Benue TAroTeHMsA M cuia TsokectH. Cua
TSKECTU Ha JApyrux miaHerax. Bec tena. HeecomocTh
Cuna tpenus. TpeHHe CKOJNBXKEHHUS U TPEHUE TMOKOSI.
Tpenue B IpUpoae U TEXHUKE

H#i#HHPar###CrioxkeHue CUJI, HAaMpaBlI€HHBIX 1O OJHOMU
npsMoid. PaBHOIEHCTBYIOIIAS CHIT

[TpakTiueckue paboThI:



3.11

3.12

OnpeneneHue CKOPOCTH  PAaBHOMEPHOIO  JBHXKCHHS
(wrapuka B KHMIKOCTH, MOJEIH  3JIEKTPHUECKOTrO
aBToMoOMIs u Tak jganee). OmnpeneneHue cpegHen
CKOPOCTH CKOJIbKEHMsI OpYyCKa UM IIapHKa 0 HAKJIIOHHOM
wiockoctd. OmpeneneHne IUIOTHOCTH TBEPAOro Tea.
OneITHI, IEMOHCTPUPYIOIIUE 3aBUCHMOCTb PACTSHKCHHUS
(medopmanun) NPy UHBI OT MPUITOKEHHON CHITBI. OTBITHI,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI  TPEHHSA
CKOJIbJKEHUS OT BECa TeJla U XapaKTepa CONPUKACAIOLIUXCSI
MOBEPXHOCTEH

dusnyeckue SABICHUS B IPUPOJE: IPUMEPHI IBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B JKMUBOW M HEXUBOW IIPUPOJE,
JIEHCTBUE CUJIBI TPEHUS B IPUPOJE U TEXHUKE

TexHuueckue YCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHME TBEPIBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

Jasnenue TtBEpAoro tena. CrnocoObl YMEHbILEHHS U
YBCIWUYCHUA NABJICHUA

JlaBnenue raza. 3aBUCMMOCTb JIaBJICHHUS ra3a OoT 00bEMa,
TEMIIEPATYPBI

Hepez[aqa JaBJICHU S TBépI[I)IMI/I TCJIaMH, XUJIKOCTAMU U
razamu. 3akoH [lackans. [THeBMaTHUECKHE MaIIMHBI
3aBUCUMOCTH JaBJICHU S KUIKOCTHU oT I‘J'Iy6I/IHBI.
I'mapocratnueckuit mapanokc. CooOmiaronmecs COCy/abl.
FI/II[paBJ'II/I'-Ie()KI/Ie MEXaHU3MbI

Atmocdepa 3emnu u atmocdepHoe aasneHue. [IpuunHbl
CyIIIECTBOBaHUSl BO3AYIIHONW 000y04ku 3emin. OTmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTrO AABICHUS OT
BBICOTHI HaZl YPOBHEM MOPA

N3mepenue armochepHoro naasieHus. llpubopsr s
HU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

JleiicTBHE )KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
BrrTankuBaromiast (apxumMenoBa) cuiia. 3akoH Apxumesa

IImaBanue Ten. Bo3ayxonnaBanue



4.9

4.10

411

[TpakTuyeckue paboOTHI:

HccnenoBaHue 3aBUCUMOCTH Beca Tesla B BOJE OT 00bEMa
NOTpYKEHHOW B JKUIAKOCTb 4YacTu Tena. OrnpeneneHue
BBITAJIKUBAIONIECH  CHJIbI, JICMUCTBYIOIIEWM Ha  Teo,
IOTPY’KEHHOE B JKHMIKOCTb. IIpoBepka He3aBUCHMOCTH
BBITAJIKUBAIOLIECH CHWJIbI, JICHCTBYIOIIEH Ha TEIO0 B
KUAKOCTH, OT Macchl Tena. OIbIThI, 1EMOHCTPUPYIOLIUE
3aBHCHUMOCTb BBITAJIKMBAIOUICH CHIIBI, JCHCTBYIOIIEH Ha
TEJIO B JKUIKOCTH, OT 00b&Ma MOTPYKEHHOH B JKUAKOCThH
YaCTHU TeJIa ¥ OT INIOTHOCTH KUAKOCTH. KOHCTpynpoBaHue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U ONpPENCIICHHE
€€ ITpy30I0AbEMHOCTH

®dusnyeckue sABJICHUS B IPUPOJIE: BIUSIHUE aTMOC(HEPHOTO
JIaBJICHUS Ha )KMBOM OpraHusM, IJIaBaHuE pbIo
TexHuueckue yCTpoicTBa: COOOIIAIOIIMECS COCYIIbI,
YCTPOMCTBO  BOAOIIPOBOJA, TUAPABINYECKHI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HAacoc,

apeoMmeTp

PABOTA, MOIIIHOCTbB, DHEPT' A

5.1
5.2

5.3

5.4

5.5

5.6
5.7
5.8

5.9

Mexanuueckasi pabota

Mexaandeckass MOIIIHOCTh

[IpocTeie  MeXaHWU3MBI:  pbluar, OJOK, HaKIOHHAS
IJIOCKOCTh. [IpaBuiio paBHOBeCHS pbluara

[TpumeHeHue paBuia PaBHOBECHUS pbldara K OJI0Ky
«3010TO€ NpaBUiIO» MexaHuku. KoappuimeHr mnone3Horo
neicTBUs MexaHu3MoB. [IpocTeie MexaHM3MBbI B OBITY H
TEXHUKE

[ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
Kunernueckas sneprus

[lonnass mexaHuueckas SHeprus. 3aKOH HM3MEHEHHUs U
COXpaHEHUs] MEXaHUYECKON YSHEPTHH

[TpakTuyeckue paboOTHI:



5.10

5.11

8 KJIACC

Kon
pa3jiena

Koxa hinemenTa

#H#Par#H#Onpenenenre pabOThl  CUJIBI  TPEHUS TIPH
PaBHOMEPHOM JIBIDKEGHMM Tella 110 TOPU30HTAIbHOU
noBepxHoctu. MccienoBaHue — ycloBUM — paBHOBECHS
peruara. M3mepenue KIIJI HakJIOHHOW IIJIOCKOCTH.
N3ydeHne 3aK0Ha COXpaHEHMsI MEXaHUYECKON YHEPIUH

duznueckue BJICHUsS B IPUPOJE: PhIUAry B TEJIE YEIOBEKA
TexHuuecKkne yCTpOMCTBA: pblYar, IOJBH)XHBIA U
HEMOJIBWKHBIA OJIOKHM, HAaKJIOHHASI IUIOCKOCTb, IMPOCTHIC

MEXaHU3MBI B OBITY

IIpoBepsieMble 31eMEHTHI COAePKAHUSA

TEIIVIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

6.6

6.7

6.8

6.9

OcCHOBHbIE  TIOJIOKEHHUS ~ MOJIEKYJISIPHO-KUHETHUECKON
TEOpPUM CTPOEHUS BellecTBa. Macca U pa3Mepbl MOJIEKYIL.
OneITbl, TOATBEPKJAIOUIME OCHOBHBIE  IOJOXKEHUS
MOJIEKYJISIPHOKHHETUYECKOW TEOPUU

Mogenu TBEPAOTO, KUAKOTO U Ta3000pa3HOTO COCTOSTHUN
BemiecTBa. Kpucrammyeckue u amopHele Tena
OOBsicHeHHE CBOICTB Ia30B, XKUAKOCTEH U TBEP/BIX TEI HA
OCHOBE TOJIO’KEHUI MOJIEKYJIIPHOKMHETUYECKOM Teopun
CmaunBaHue U KalWUISIPHbIE SIBICHUS

TemoBoe paciimpeHue u cxxaTue

Temneparypa. CBA3b TeMmepaTypsl €O CKOPOCTBIO
TEIUIOBOTO JIBH)KEHUS YaCTHUIL

Buytpennss sneprusi. Crioco6bl U3MEHEHUS! BHYTPEHHEN
SHEpruu: Tersionepeaya 1 copepiieHue padoThl

Bunel Teruonepenaun: TEMIONPOBOJHOCTb, KOHBEKLIHUSA,
U3Iy4yeHue

KomnuectBo TemnoTel. Y aennHas TEIIIOEMKOCTE BENIECTBA



6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

TenmooOMeH U TEMJIOBOE€ paBHOBECHE. Y PaBHCHHE
TEIJIOBOro OanaHca

[InaBneHue u OTBEpJEBAaHUE KPUCTAIUIMYECKUX BEILECTB.
VY nenbHas TEoTa IIaBIeHUS

[TapooGpa3oBanue u koHneHcanus. Mcnapenne. Kunenue.
VYaenpHas Temiora napooOpa3oBaHusA. 3aBUCHUMOCTb
TEMIIEPaTypbl KUIIEHUS OT aTMOC(EPHOTO aBICHUS
BitasxkxHOCTB BO31yXa

OHeprust TOIINBA. Y 1ebHAs TEIUIOTA CTOPaAHUS
[Ipunnuner  pabotbl  TernoBblx — aBuratene  KITJ]
TEIUIOBOTO JABUTrarens. TersioBble ABUraTeNd M 3alluTa
OKpY>KaroIleu cpeibl

3aKOH COXpaHEHUs M MPEBpAILEHHs] SHEPIHU B TEIJIOBBIX
nporeccax

[IpakTuueckue padbOTHI:

HHHPar###ONBITEL IO  OOHAPYKEHUIO JICHCTBHSL  CHII
MOJIEKYJISIPHOTO MIPUTSKEHHUS.

H#H#H#Parf##ONBITBL 110 BBIPALIMBAHUIO  KPHUCTAJUIOB
ITIOBAPEHHOM COJIM WM caxapa.

HHHPar#t##OnbITE o HaO0II0ICHUTO TEIIOBOIO
pacIIMpeHus ra30B, )KUJIKOCTEN U TBEPABIX TEIl.
#H#HPar###Onpenenenre naBleHUs BO3Jyxa B OaioHe
HIIpHULa.

H#HPar#H##0ONbITEl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTH
JaBlIieHUs] BO3AyXa OT ero o0bEMa M HarpeBaHUs WIH
OXJIAKCHUSL.

###Par##] IpoBepka TUIOTE3bl JIMHEHHOW 3aBUCUMOCTHU
JUIMHBI CTOJIOUKA KHUJIKOCTH B TEPMOMETPHUECKON TpyOKe

OT TEMIIEPATYPHI.



6.18

6.19

###Par###Habmonenne n3MEHEHUsT BHYTPEHHEH dHEPTrUu
Tela B pe3ysbTare TEeIJIonepenayd U padoThl BHEUIHHX
CHIL.

#H#HPar##llccienoBanue  SIBICHHUS TEIUIOOOMEHA IpH
CMEIIMBAHUU XOJIOTHOM U TOpsiueld BOABI.
#HH##Par##H#Onpenenenre KOJINYECTBA TEIUIOTHI,
MOJYYEHHOTO BOJOW TMpHU TEIJI00OMEHE C HarpeTbiM
METAJUTMYECKUM IIUIUHAPOM.

#HH##Par##H#Onpenenenre yACIbHON TEIIIOEMKOCTHU
BEIIECTBA.

Hi##Par#H#lccnenoBanue npouecca UCHapeHusl.
###Par#H##OnpeneneHue  OTHOCUTENBHOM  BJIAXXHOCTHU
BO3/TyXa.

H##HHPar###0npenenenre yneabHON TEIIOThl IIJIaBICHUS
JbJa.

dusnueckue SABJICHHS B TMPUPOJAC: IOBEPXHOCTHOE
HaTSOKEHHE W KalWULIpHbIE SBICHUS B HPHUPOJE,
KpUCTAJUIBI B npupoje, uzinydenre CoJHIla, 3amMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,
WHEsl, CHeTa.

TexHuyeckue  ycTpOWCTBA:  KAMWULSIPBI,  MPUMEPHI
WCIONIb30BaHUS KPHUCTAIOB, XHUAKOCTHBIM TEpMOMETD,
JTaTYMK TEMIEpaTyphl, TEPMOC, CHUCTEMa OTOIUJICHUS
JIOMOB, THUTPOMETPHI, ICHUXPOMETpP, TMapoBas TypOWHA,

ABUT'ATCJIb BHYTPCHHCTO CTrOPAHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1

7.2

DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3anmopeiictBue 3apsokeHHBIX  Teln.  3akoH  Kyrnona
(3aBUCHUMOCTD CHITBI B3aUMOJICUCTBUS 3apSKEHHBIX TENT OT

BCJIMYHHBI 3apA10B U PACCTOAHUA MCIKIAY TCJ'IaMI/I)



7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

OnekTpuueckoe noJie. HanmpsxE€HHOCTh 3JIEKTPUUYECKOrO
nosis. [TpuHIMI cynepno3uuy 3JeKTPUYECKUX Mojen (Ha
KaueCTBEHHOM YPOBHE)

Hocurenu osnexktpuyeckux 3apsioB. JIEMEHTApPHBIN
anekTpudeckuil 3apsa. Crpoenue aroma. [IpoBogHuKK U
TUDIIEKTPUKU

3aKOH COXpaHEHMs PJIEKTPUUECKOTO 3apsiia
ONEeKTPUYECKUH  TOK. Yenosus CYyLLIECTBOBAHUSA
ANEKTPUYECKOT0 TOKA. MICTOYHMKN MOCTOSTHHOTO TOKA
JIeicTBHSI SIEKTPUUYECKOr0 TOKa (TEIJIOBOE, XUMHYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U razax
Onexktpuueckas uenb. Cuna Toka. DJIEKTPUUYECKOE
HarnpsHKeHHe

ConpoTuBieHHE MPOBOJHUKA. YEIIEHOE CONMPOTHUBICHUE
BelIeCTBa

3axon Oma 11 yyacTKa Lenu

[TocnenoBarenbHOE M MapauieIbHOE  COSAMHEHHE
IIPOBOJHUKOB

PaboTa 1 MOIIIHOCTH JIEKTPUUYECKOTO TOKA. 3aKOH J[>Koyrst
— Jlenna

DJeKTpUYecKue ILenu M TMOTPEeOUTENH 3IIEKTPUUYECKON
sHepruu B ObITy. KopoTkoe 3ambikaHue

[TocrossuHble MarHuThl. B3anMoneicTBHE MMOCTOSHHBIX
MarHuTOB

MaruauTtHoe nosie. MarauTHoe 1osie 3eMJIM U €ro 3Ha4eHHe
IUTSL S)KU3HU Ha 3eMile

OneiT Opcrena. MarHUTHOE MOJE 3IEKTPUYECKOTO TOKA.
[IpumeHeHue MeKTPOMarHuTOB B TEXHUKE

JleificTBE€ MarHUTHOIO IOJII Ha IMPOBOJHHK C TOKOM.

QHCKTpOIlBI/IF aTelb MOCTOSHHOIO ToOKa. lcmomb3oBaHHeE



7.18

7.19

7.20

3JIEKTPOJIBUTATENIC B TEXHUYECKUX YCTPOWCTBAX W Ha
TPaHCIIOPTE

OnpITbI @apanes. SBneHue  BIEKTPOMarHUTHOU
naaykuuu. [Ipasuno Jlenna

OnexrporeHeparop. CrocoObl MOIy4YeHHs IEKTPUUECKON
SHEPruu.  OJEKTPOCTaHIMM  Ha  BO30OHOBISEMBIX
HCTOYHUKAX 3HEPIruu

[IpakTuueckue padbOTHI:

OmnbIThl 10 HAOIIOACHUIO IEKTPU3ALMU TNl HHAYKIUEH 1
IIPU COIIPUKOCHOBEHUH.

HccnenoBanue [eWCTBUS  DJIEKTPUYECKOrO IO  Ha
MIPOBOJHUKY U TUAIEKTPUKU.

Cbopka u mpoBepka pabOThl 3JIEKTPUUYECKOH Ienu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryyinpoBaHue CUIbl TOKA.

W3mepenue u peryinupoBaHue HaPsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILErO 4epe3
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA M HAIIPSDKEHUS HA
pesucrope.

OnsIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
NEKTPUYECKOTO CONPOTUBJIECHUSI IPOBOJHUKA OT €ro
JUIMHBI, TIJIOLAAH MTOIIEPEYHOr0 CEYEHHs U MaTepHasa.
[IpoBepka mpaBuia CIOXKEHHUS  HaNpsHKEHUH — 1pu
MOCJIEZIOBATEIbHOM ~ COE€IUHEHUM JBYX  PpPE3HCTOPOB.
IIpoBepka mpaBuna [uisi CHiIbl TOKa MPU MapajuieIbHOM
coeMHEHUN  pe3uctopoB.  OmnpeneneHue  pabOTHI
ANEKTPUYECKOTO  TOKAa, WAYIIET0 Yepe3  Pe3ucTop.
OnpeneneHre  MOIIHOCTH  AJIEKTPUYECKOTO  TOKa,
BBIIEIIEMON Ha pe3uctope. MccnenoBanne 3aBUCMMOCTU
CHJIBI TOKA, HIYLIETO Yepe3 JaMIIOUKY, OT HAIPSKEHUS Ha

weri. Ompenenenne KIIJI warpeBatems. HccnenoBanue



9 KJIACC

Kon

pasznerna

7.21

7.22

Kox anementa

MarHMTHOTO B3aMMOJCHUCTBHS IIOCTOSHHBIX MarHUTOB.
W3y4eHre MarHuTHOTO IOJISI IOCTOSIHHBIX MarHUTOB IIPU
UX 00beIMHEHUU U pa3aenenun. VccnenoBanue necTpust
ANEKTPUYECKOTO TOKAa HA MAarHUTHYIO CTpeENKY. OIBITHI,
JEMOHCTPHUPYIOIIHAE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUSA
KATYILKHU ¢ TOKOM M MarHnuTa OT CHJIbI TOKA U HAIIPABJICHUS
TOKa B KaTylke. M3yueHne neicTBUs MarHUTHOTO ITOJISI Ha
IIPOBOAHUK € TOKOM. KoOHCTpynpoBaHMe M H3y4eHUE
paboThl 3JIEKTPOJIBUTATEIS. N3mepenne KITA
JIEKTPOABUTaTEIbHON YCTaHOBKH. OnbIThI 10
UCCIIEIOBAaHUIO SIBJICHUS AJIEKTPOMArHUTHOM MHIYKLUU:
UCCIIEIOBaHUE M3MEHEHUI 3HAa4YeHUs] U HalpaBJICHUS
MHIYKIIMOHHOT'O TOKa

@u3nyecKue ABICHUS B IPUPOJE: IIEKTPUUECKUE SBICHUS
B arMmocgepe, DJIEKTPUYECTBO JKUBBIX OPIaHU3MOB,
MarHuTHOE 1moyie 3eMiH, Jpeid TMoIrocoB, poJb
MarHMTHOIO TOJIS JJIs )KU3HU Ha 3eMJle, ITOJISIPHOE CUSHUE
TexHnueckue yCTpPOMCTBA: AJIEKTPOCKOI, AaMIIEPMETP,
BOJITMETP, PEOCTaT, CUETYMK BJIEKTPUUECKON SHEpruu,
AJIEKTPOOCBETUTEIbHBIE  NMPUOOPBI,  HarpeBaTeIbHbIE
JIEKTPONIPUOOPHI (mpuMepsl), JIIEKTPUYECKUE
MPENOXPAHUTENN, DJIEKTPOMArHuT, 3JIEKTPOJBUTaTEIb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

HpOBCp}ICMBIC 9JICMCHTHI COACPKaHUA

MEXAHWYECKUE ABJIEHUA

8.1

Mexanndeckoe  JBHKeHHWE. MarepuanbHas — TOYKa.

Cucrema orcuéra



8.2
8.3

8.4

8.5

8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

OTHOCHUTEIBHOCTh MEXAHUYECKOTO IBUKEHUS
PaBHOMEpHOE NPSAMOIMHENHOE TBUKEHHE
##Par###HepaBHOMepHOE TIPSAMOJIIMHEHHOE JBUKEHUE.
Cpeansis ©U  MTHOBEHHass CKOpPOCTh  Tela  IpHU
HEPABHOMEPHOM JBUKEHUU

Yckopenue. PaBHOyCKOpEeHHOE NPSAMOJIMHEHHOE
JBUKECHHE

#H##Par###CBoOogHOEe magenue. OneITel [ anunes
#HiHPar###PaBHOMEpHOE JBUKEHHE 10 OKPYKHOCTH.
[Tepuon m wactora obOpamenus. JIuHEWHas W yriioBas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHHE

[Tepsbriii 3akoH HproTOHA

Bropoii 3akoH HeroToHa

Tpertuii 3akon HproToHa

HH#Par### [puHuun cyneprno3uiuu Cul

Cuna ynpyroctu. 3akoH ['yka

Hi#HParf##Cuna TpeHUs: CUila TPEHUS CKOJIbKEHUS, CUJIa
TPEHHUs IOKOS, IPYTHe BUABI TPEHUS

Hi#HParf##Cuia TSKECTH U 3aKOH BCEMUPHOI'O TATOTEHUS.
YckopeHnre cBOOOTHOTO NaICHUS

JBuxenue nianer Bokpyr Connua. [lepBas kocMuueckas
ckopocTh. HeBecoMocCTh 1 neperpysku

PaBHOBecue maTtepuaibHOW TOUYKU. AOCONIOTHO TBEpAOE
TEJ0

#HiHPar###PaBHoBecue TBEPIOro Tena C 3aKpEIUIEHHON
ocblo BpaleHus. MomeHT cunsl. LleHTp Tsokectn
Nmmynsc Tena. 3menenue ummyisca. IMmysnsc cuitsl
3aKOH COXpaHEHMsI UMITYJIbCa

Hi#HPar##PeakTHBHOE IBI)KEHHUE

Mexanunueckasi paboTa U MOIIHOCTb

Pabora cun TsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPTrUU

U paboThI



8.23

8.24

8.25

8.26

8.27

8.28

8.29

IToreHunanbHas 3HEprus  Tena, MOAHATOrO  HaJ
IIOBEPXHOCTBIO 3eMIIN

IToTreHumanbHas YHEPrUs CKATOU NPYKUHBI
#H##Par#HHKuneruueckas SHEprus. Teopema 0
KMHETUYECKON SHEPrUU

HH#Par##H#3aKoH COXpaHEHUS] MEXaHUUYECKOM SHEPTUH
[TpakTuyeckue pabOTHI:

OnpeneneHue cpeiHell CKOPOCTH CKOJIBXKEHHs Opycka
WIM JIBWJKEHHUS NIapuKa I10 HaKJIOHHOM IUIOCKOCTH.
OnpeneneHue yCKOpPEHHs Tella IIPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTM IIyTH OT BpPEMEHU IIpU
PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayaJIbHON CKOPOCTH.
IIpoBepka ruUMOTE3Bl: €CIM IPU PaBHOYCKOPEHHOM
JBUKEHUH 0€3 HauaabHOW CKOPOCTHU IYTH OTHOCSTCS Kak
Pl HEYETHBIX YUCEIl, TO COOTBETCTBYIOLUE MIPOMEKYTKU
BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHUS CKOJIBKCHUS
OT CWIbl HOpMajbHOro jaBiieHus. OmnpexneneHue
KodpduureHTa TpeHus ckonbxkeHus. OmnpexaeneHue
KECTKOCTU TpYKUHBL. OmpeneneHre padOThl  CHIIBI
TPEHMs] TIpU PABHOMEPHOM JIBWJKEHUM Tena 10
TOPU30HTAIBHOM MoBepXHOCTH. OmpeneneHue padOThI
CWJIBI YIIPYTOCTH IIpU NMOABEME TPy3a € UCIOIb30BAHUEM
HENOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB

dusnyeckue SBICHUS B NPUPOJE: NPUIUBBI U OTJINBBI,
nBrkeHue MuaHeT COJHEYHOM CHUCTEMBbl, PEaKTHUBHOE
JBUKEHHE KUBBIX OPTraHU3MOB

TexHuueckne  yCTpOMCTBA:  COMAOMETP,  JATYUKHU

MMOJIOKCHUA, paACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

KonebarenbHoe JABHKCHUC. OcHoBHbBIC XapaKTCPUCTUKU

KOJIeOaHM: IEPHO/T, YaCTOTa, aMIUTUTY/a
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9.2

9.3

9.4

9.5
9.6

9.7

9.8

9.9

Maremarnueckuit u IIPY>KAHHBIN MasITHUKHU.
[TpeBpalieHre sHEprUn Npu KojaeOaTeIbHOM ABHKEHUH
3aryxatomue kojeOaHus. BbIHYXIeHHbIE KOneOaHMS.
Pe3onanc

Mexannueckue BosHbI. CBONCTBA MEXAHWYECKUX BOJIH.
IIpononpHele M TONEpeYHbIE BOJIHBL. J[IMHA BOJIHBI U
CKOPOCTh €€ pacnpocTpaHEeHUsl. MexaHM4eCKHE BOJIHbBI B
TBEPAOM TeJIe, CEHCMUYECKHE BOJIHBI

3Byk. [')pomKkoCTb 1 BbICcOTa 3ByKa. OTpakeHUe 3ByKa
WNHdpa3Byk U ynbTpa3Byk

[TpakTuyeckune paboOTHI:

OnpeneneHue  4acTOThl M Hepuoja  KosnebGaHui
MaTEeMaTUYECKOI0 MasiTHUKA.

OnpeneneHue  4acTOThl M Hepuoja  KosneOaHui
HPYXKUHHOI'O MasiTHUKA

HccnenoBanue  3aBUCHUMOCTH  Ilepuoja  KoseOaHuiH
MOJIBEIIEHHOT0 K HUTH TIpy3a OT JJIMHBI HUTH.
HccnenoBanue  3aBUCHUMOCTH  IlepUoja  KoseOaHuiH
IPYXKUHHOIO MasiTHUKAa OT Macchl rpy3a. IIpoBepka
HE3aBHUCUMOCTH nepuosa Kose0aHui rpysa,
MOJIBEILIEHHOTO0 K HUTH, OT Macchl Ipy3a U >KECTKOCTH
npyXuHsbl. MI3mepenne yckopeHus cBOOOIHOTO MaieHUs
@dusnyeckue SBICHUS B IPUPOJIE: BOCHPUITHE 3BYKOB
JKUBOTHBIMH, 3EMIIETPSCEHUE, CEHCMUYECKUE BOJIHBL,
IlyHaMH, 3XO0

TexHuueckne yCTpoMCTBa: DXOJIOT, HCIOJIb30BAaHUE

VIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

10.2

10.3

ONEeKTPOMarHUTHOE TMoJie. DJIEKTPOMAarHUTHBIE BOJHBI.
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH

[[kana 31eKTPOMarHUTHBIX BOJH

OnexkTpoMarHuTHas mpuponaa cseTa. CKOpOCTb CBeTa.

BosHOBBIE CBOMCTBA CBETA



11

[TpakTuyeckue paboOTHI:
10.4 N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOILBIO
MOOUITBHOTO TenedoHa
dusnueckue SABIEHUS B IpHpoje: OHOJIOrMYEecKoe
10.5 JeificTBue BUJUMOTO, yIBTPaduOIECTOBOTO u
PEHTI€HOBCKOI'O U3ITy4eHUN
106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
11.1 JlyueBast moniens cBera. MIcTOUHMKHM cBETa
11.2 [IpsamosinHENHOE PaCIPOCTPAHEHUE CBETA
Otpaxenue cera. Ilnockoe 3epkano. 3aKOH OTpa)kKeHUs
11.3
CBETa
114 [Tpenomnenue cBera. 3akoH npenomieHus ceera. [lonHoe
' BHYTPECHHEE OTPaXCHUE CBETa
11.5 Jlunza. Xop nyueit B TMH3E
118 Ontuueckast cucrema (QoToanmapaTa, MHKPOCKONA U
' TEJIECKOIa
117 I'ma3 kak onrtudeckas cucrema. binM3opykocTs H
' JTaIbHO30PKOCTh
118 Pasnoxxenue Oenoro csera B crnekTp. OnbiTel HproTOHA.
' CrnoxeHue CeKTpaJIbHBIX 1IBETOB. Jlucnepcus cBeta
[TpakTrueckue paboThI:
#i#HParf##lccnenoBanie 3aBUCUMOCTH YIJIa OTPaXXKEHUS
CBETOBOTO JIy4a OT yIJIa MaJIeHusl.
#i#Par#Ht#l3ydenue  XapakTepUCTUK  M300pa)KeHUs
119 npeaMeTa B INIOCKOM 3epKalle.

#i#HParf##lccnenoBanue 3aBUCHUMOCTH yria
NPEJOMIJICHUSI CBETOBOI'O JIyd4a OT yIJia TaJeHUs Ha
IPaHUIIE «BO3JIyX — CTEKIIO.

###Par### lonydyenue  m300pakeHHU C  TTOMOIIBIO

coOuparoIIeii JTMH3BL.
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#i#Par#Ht#Onpenenenre  (QOKYCHOTO  pPacCTOSHHUS U
OIITHYECKOHN CUIIBI COOMPAFOIIEH JINH3BI.
HHHPar###ONBITEL IO pa3oOKEHWIO OeIoro cBera B
CIIEKTD.

HH##H#Parf##ONBITHI 10 BOCIPUATHIO LIBETA IPEIMETOB IIPU
UX HaOJIIOJICHUH Yepe3 IBETOBbIC (PUIBTPHI

du3nueckue SBICHUSI B npupoac: 3aTMCHUA COHHHa u

11.10 JlyHpl, 1BeTa TEJ, ONTHYECKUE SBJICHHS B aTtMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
1111 Texnuueckue yCTpoOiicTBA: OUKH, MIEPUCKOIL,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBUGIE SABJIEHUA
121 Onbitel  Pesepdopna u miiaHerapHas MoJenb aTroMma.
' Mogaens atoma bopa
192 Hcnyckanue © TIOTJIONICHHE CBeTa aToMOM. KBaHTHI
' JluneituaTeie CIEKTPHI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- u raMmMa-u3ITydeHHs
oy Crtpoenue aTroMHOrO apa. HykinoHnHas Moziens aTOMHOTO
' sanapa. N3oTomsl
125 PannoaktuBHble mpeBpamienus. llepuon momypacmana
' ATOMHBIX sITIEP
126 Snepubie peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO U
' MacCOBOTO YHCEI
12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b MAacChl U YHEPTUU
128 Peakinmu cuHTe3a M neneHus saep. VICTOYHWKN dHEpruu
' Connua u 3B€31
12.9 Snepnas  sHepretuka. JlelicTBHE  paJMOAKTHUBHBIX
' U3ITy4YeHUN Ha )KUBbIE OPTaHU3MbI
[TpakTiueckue paboThI:
HaGmoieHne CIUIOMIHBIX W JIMHEWYaTBIX  CIIEKTPOB
12.10 W3ITy9CHHS.

HccnenoBanue TPCKOB: UBMCPCHUC SHCPTHUU YaCTUILIBI 11O

TOpPMO3HOMY IIyTH (110 hoTOrpadusm).



W3mepenue painoakTUBHOTO (poHa

@dusuyeckue SBICHUS B IPUPOJIE: ECTECTBEHHBII

paIMOaKTUBHBIN ¢om, KOCMHYECKHE Ty4H,
12.11 PaIMOAaKTUBHOE U3JIYYCHHE TMPUPOJHBIX MHHEPAJIOB,

JICHCTBUE PAJAMOAKTUBHBIX H3JIy4YCHUHM HAa OpPraHu3M

YenoBeKa

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

12.12
VMHIVBUAYAJIbHBIN 103UMETp, KaMepa Buiibcona

HNPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OEPA3OBATEJBHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3SOBAHMUSA

Kona IIpoBepsiemble TPeOOBaAHMSA K IPEAMETHBIM pe3yJbTaTaM 0a30BOro
NpoBePsAIEMOro YPOBHSI OCBOEHHsI OCHOBHOIi 00pa3oBaTe/bHOIi MporpaMmbl
TpeOoBaHus OCHOBHOTO0 0011ero oopasosanus Ha ocHope PI'OC

[lonumanue ponun  pu3MKM B HAYYHOH  KapTHHE  MUDA;
c(hOopMUPOBAHHOCTH 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3H U
MO3HABAEMOCTH SIBJICHHUI MPUPOJIBI, O POJIU SKCIIEPUMEHTa B (pusmke, o
cucteMooOpa3syromieid poid (pU3MKK B pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTUM, 00 SBOTIONUH (PU3NUECKUX 3HAHUI U UX POJIH B
LIETTIOCTHON €CTECTBEHHOHAYYHOW KapTHHE MHPA, O BKJIAJ€ POCCUUCKUX
U 3apyOeKHBIX YUEHBIX-(DM3MKOB B pa3BUTHE HAYKHU, OOBSICHEHHE
MPOIIECCOB OKPYKAIOIIEr0 MUPA, Pa3BUTHE TEXHUKH U TEXHOJIOTHI

3HaHUA 0 BHJIaX MaTepuH (BEIIECTBO U MOJIE), O IBIKEHUHU KaK Crocooe
CYIIIECTBOBAHUS MaTepuH, 00 aTOMHO-MOJICKYJISIPHON TEOPHUU CTPOCHHS
BEIIECTBA, O PU3NYECKOI CYIIHOCTH SBJICHHM MPUPOIbl (MEXaHHUECKHUX,
TEIJIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX); yYMEHHE pa3Invarh
SIBJICHUS 110 OITUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,

JEMOHCTPUPYIONTUX  JaHHOE€  (U3MYECKOe  SIBICHWE,  yMEHHE



pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKUX SIBICHUN B
OKpY’KaroIlleM MUPE, BBIIETSS UX CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHU)
Bnanenune ocHOBaMH MOHATUHHOTO anmnapaTa U CHMBOJIMYECKOTO SI3bIKa
(U3MKM U UCHOJB30BaHUE MX JJISl pelleHHs] y4eOHBIX 3ajjayd; yMEHHeE
XapaKTepu30BaTh CBOMCTBA Tel, (PM3UYECKUE SIBICHUS M IPOLECCHI,
UCroJib3ys GyHIaMeHTaIbHbIE U SMIIMPUYECKHUE 3aKOHBI

YMeHue onuchBaTh U3yUYeHHBIE CBOMCTBA Tel U (pU3HUYECKHUe SBICHHUS,
UCIOJIB3YS PU3UYECKUE BETUUNHBI

Bnanenne ocHOBaMH METOJOB HAyYHOTO TMO3HAaHHS C Y4ETOM
coOJro/IeHHs MpaBWJI OE30MacHOTO TpyAa: HaOMIOACHHE (PU3HMUECKHX
SIBJICHUI:

YMEHHE CaMOCTOATEIHHO COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U3
JaHHOTO Habopa 00OpyHAOBaHUS 10 HHCTPYKIIUHU, OMTUCHIBATH XOJI OIbITa
Y 3aIlMCBIBATh €r0 Pe3yabTaThl, GOPMYIUPOBATH BHIBOJIBI;

MIPOBE/ICHUE TPSIMBIX M KOCBEHHBIX W3MEPEHUH (PU3MUECKUX BEITHYUH:
YMEHHE IUIAHUPOBAaTh U3MEpPEHHUs, CaMOCTOSTENIbHO coOuparth
HKCHEPUMEHTAIBHYIO YCTAHOBKY 110 HHCTPYKIMH, BEIYUCIISATH 3HAUCHUE
BEJIMYMHBI W aHAJU3UPOBaTh IOJYYCHHbIE PE3yIbTaThl C Y4ETOM
3aJJaHHOH MOTPEITHOCTH PE3yIbTATOB U3MEPECHU;

MPOBEICHUE  HECIOXKHBIX  OKCIIEPUMEHTAJbHBIX  HCCIIEOBaHUl;
CaMOCTOSITENIFHO ~ cOOMpaTh  AKCIEPUMEHTAIBHYI0  YCTaHOBKY W
MPOBOAMUTH MCCIEAOBAHUE 110 HHCTPYKIIMH, MTPEICTABIATE MOJTY4YCHHBIE
3aBUCHUMOCTH (PHU3MYECKMX BEJIMYMH B BHJE TaONMIl U TpaduKOB,
YUUTHIBATh  TOTPEIIHOCTH, [elaTh BBIBOJBI IO  pe3yjbTaTaMm
WCCIIE/IOBAHHS

[loHnMaHue  XapakTepHbIX  CBOWCTB  (U3MYECKUX  Mojeneil
(MaTepuanbHasi TOYKa, aOCOMIOTHO TBEPAOE TENO, MOJEIU CTPOCHHUS
ra3oB, JKUJIKOCTeH © TBEPIBIX Tel, IUTAHETapHas MOJENb aroma,
HYKJIOHHAsi MOJIEIb aTOMHOTO S/ipa) W YMEHHE TPUMEHSTh WX IS
00BsICHEHUS (PU3MUECKUX TPOILIECCOB

YMeHne o0bSCHITh PU3NUECKUE TPOIIECCHI M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYAIlMi MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, B

YaCTHOCTHU, BBIABJIATH MPUYUHHO-CIICACTBCHHBIC CBA3HW W CTPOUTH
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11

00BSICHEHHE C OMOPON Ha M3YyUYEHHBIE CBOMCTBA (PU3MUECKUX SIBICHUM,
(bu3nyeckre 3aK0Hbl, 3AKOHOMEPHOCTH U MOJEIN

YMenue pemark pacuérHble 3amaun (Ha 0a3ze 2 — 3 ypaBHEHHN),
UCIOJIb3Ys 3aKOHBI M (POPMYJIBI, CBSI3bIBAIONINE (PU3MUECKUE BETUUUHBI,
B YaCTHOCTHM, 3allUCBIBATh KpaTKOE YCIOBHUE 3aJadd, BbIABIITH
HE/IOCTAaIOIe JaHHbIe, BEIOUPATh 3aKOHBI U (hOPMYJIbl, HEOOXOIUMBIE
JUIsl €€ PEILICHMs], HCIOJIb30BaTh CIPaBOYHbBIC JAaHHBIC, IPOBOIAUTH
pacu€Tel M OLEHUBAThb PEATMCTHYHOCTH IIOJIY4YEHHOIO 3HAYCHUS
(bu3nvecKoil BeIMYUHBI; YMEHHUE ONPEIEIIATh pa3MEPHOCTh (PH3UUECKOM
BEJIMYMHBI, I0JIy4EHHOH NIPU PEIICHUU 3a1a4U

YMeHHne XapakTepus3oBaTb IPUHIUIBL  JEUCTBUS  TEXHUYECKUX
YCTPOHCTB, B TOM 4YHUCJI€ OBITOBBIX HPUOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX IPOLIECCOB 110 MX ONMCAHUIO, UCIIONb3Ysl 3HAHUSA O
CBOMCTBaX (PM3UYECKUX SBJICHUH M HeoOXoaumble (hu3nyecKue
3aKOHOMEPHOCTH

YMeHue UCHONb30BaTh 3HaHUA O (PU3MUECKUX SBICHHUAX B
MTOBCETHEBHOM KHU3HH JJIs1 0OecrieueHus 0e301MacHOCTH PU 00paIieHuu
¢ OBITOBBIMU ITPUOOpPAMU U TEXHUYECKHMMU YCTPOHCTBAMH, COXPAHEHUS
310pOBbsSl M COOJIOAEHMS HOPM OSKOJOTMYECKOIO IOBEJCHHUS B
OKpyKaromiel cpene; IMOHMMaHUE HEOOXOAUMOCTH IPUMEHEHHS
JNOCTUKEHUM  (U3MKM U TEXHOJNOTMH i1  palMOHaJIbHOTO
IIPUPOIOIOIB30BaAHUSA

OnelT moucka, npeoOpa3oBaHus M IMpeACTaBiIeHUs HHMOpMaIu
(Gu3NYecKoro coJepkKaHHUi C MHCIOJIb30BaHMEM HH(POPMAIMOHHO-
KOMMYHHKATUBHBIX TEXHOJOTMH; YMEHHE OLEHUBATH JOCTOBEPHOCTH
MOJy4YeHHOM WH(pOpMalMM Ha OCHOBE MMEIOLIUXCS 3HaHUA MU
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;,  yYMEHUE  HCIOJb30BaThb  IIPH
BBIMOJIHEHUHM Yy4eOHBIX 3aJaHUi HayYyHO-TOMYJSPHYIO JIMTEpaTypy
(U3MYECKOTO COMEp)KaHUs, CIIPABOYHbIE MaTepuajbl, PECYpChl CETU
WntepHer; BnajeHue  0a30BBIMH  HaBBIKAMH  IpeoOpa30BaHUS
nHpOpMaUi W3 OJHOW 3HAKOBOW CHCTEMBI B JPYTyl; YMEHHE
co3/1aBaTh COOCTBEHHBIE TMCHbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE

I/IH(bepMaHI/II/I U3 HECKOJBKHUX UCTOYHHUKOB



HEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 MEXAHUWYECKUE SBJIEHUA

11 Mexannueckoe  BWKeHHe. MarepuanbHas Touka. Cucrema  oTcuéra.
OTHOCHUTEILHOCTD JABUXKXCHUS
PaBHomMepHOe U HepaBHOMepHOe IBIKeHHe. Cpensisi ckopocTh. Dopmyna s

12 BBIYUCIIEHUS CpEHEN CKopocTH: v = S/t
PaBHOMepHOE mpsMoNMHENHHOE IBHKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEUHOIO IBUKECHHUS:

1. — '

3 x({f)=x,+v 1
X
I'paduku 3aBUCHMOCTH OT BpPEMEHH Il TPOCKIMH CKOPOCTH, MPOCKIHU
MepeMelIeHHs, TyTH, KOOPIMHATHI P PABHOMEPHOM MPSIMOJIMHEHHOM IBUKEHUT
3aBUCUMOCTh KOOpJMHAThl Tejla OT BpPEMEHU B CJIy4yae PaBHOYCKOPEHHOTO
MPSIMOJINHEHHOTO JIBUKEHUS:
_ t*
le:f) = 1--,;: * f—d’x * 7

@®opMynbl AN MPOEKUMU TEpPEeMEIeHUs, NMPOEKIUH CKOPOCTH U TPOEKLUHU

1.4 YCKOPEHHUS MTPU PABHOYCKOPEHHOM MPSMOJIUHEWHOM JIBUKECHHU:

7

~

s.(OH=vy, -t+a,-

(o] |

v ()=, +a.-t,

a. () =canst,

g | g |

2 2_»H
Usy Uiy ~a.s.




1.5

1.6

1.7

1.8
1.9

1.10

I'padbvkn 3aBUCHMOCTH OT BPEMEHH Jsi TMPOCKIHH YCKOPEHUS, MPOCKINH
CKOPOCTH, TIPOCKIUU [EepeMEeIeHUs, KOOpJAUHATBHI MPH PABHOYCKOPEHHOM
MPSIMOJIMHEIHOM JIBH>KCHUU

CBobognoe maaenue. Oopmysnbl, ONMUCHIBaIOIIME CBOOOJHOE MaJeHUE Teia IO
BEPTUKAIN (JBUYKEHUE TEJIa BHU3 UM BBEPX OTHOCUTEIHHO MOBEPXHOCTH 3E€MJIN).
I'padvkn 3aBUCHMOCTH OT BpEeMEHH JJIsi MPOEKIHH YCKOPEHHUS, MPOEKINH
CKOPOCTH M KOOPJUHATHI TIPU CBOOOTHOM TaICHUU Tella TI0 BEPTHKAIH

CKopocTh paBHOMEPHOTO [JBMKEHHS Tela IO OKpyKHOcTU. HampaBienue
CKOpPOCTH.

@dopmyna ISl BBIYMCIEHUS CKOPOCTH 4Yepe3 paJuyC OKPY>KHOCTU U TIEpUO]

oOpareHus:

_ ImR
T

LenTpocTpeMutenbHoe  yckopeHue. HampaBieHue 1EHTPOCTPEMHUTEIBLHOTO

u

YCKOPCHUA. CDopMlea JJIs1 BBIYUCIICHUSA YCKOPCHUS:

2
v
=R

CDOpMy.]'Ia, CBA3bIBAOMIAA IEPUOA U YACTOTY O6paH_IeHI/I$II

v L
T

Macca. ITnotaHocts BemecTBa. @opmyiia sl BBIYUCICHUS TIJIOTHOCTH:

_m
V

Cuna — BekTopHas gusnueckas BenuurnHa. CloskeHne Cuil
SABnenue nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akoH HeroToHa:

F =m-d




1.11

1.12

1.13

1.14

1.15

1.16

1.17

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpPA CUJIbI, IEHCTBYIOLIEN Ha
TeJOo

B3aunmoneiicteue ten. Tpernit 3akoH HeroToHa:

—

F"-'—:-l = _Fl—}l

=

TpeHHe IIOKOs U TPCHHUE CKOJIbXCHUS. (DOpMy.]'Ia AJis1 BBIYUCIICHUA MOAYJIA CHJIbL

TPCHUSA CKOJIbXKCHUSA:

Frpzp-N

Hedopmarmuss Ttema. Ympyrue u Heynpyrue npedopmanuu. 3aKOH yIpYyroi
nedpopmaruu (3axox ['yka):

F=k-Al

BCCMI/IpHOC TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

My -4
FZG-I—.“'

R

Cuna TspkecTH. Y CKOpeHHe CBOOOHOTO HaIeHHs.

®opmyra 171 BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3H noBepXHOCTH 3emun: F = mg.
JiBmxenue mianer Bokpyr Connua. [lepBas kocMudeckast CKOpOCTb.
HesecomocTs u neperpysku

I/IMHy.]'ILC TCJIa — BCKTOpHaA (I)I/IBI/I‘IGCKEISI BCIIMYHHA.

p=mi

I/IMHyJ'ILC cucteMsl Tea. I3mMeHeHne HUMITYJIbCA. I/IMHyJ'IBC CHIJIBI

3akoH COXpPaHCHUA UMITYyJIbCa JJIA SaMKHYTOI\/'I CHUCTCEMBI TCII:

D=myUy +my U, =const

PeaxkTnBHOE ABMKEHIE

Mexanunueckast pabota. @opmyiia Al BBIYUCICHUS PaOOThI CHIIBI:



A=Fsoosc

Mexanndeckast MOIITHOCTb:

n=4
:

Kunernueckas u NMOTCHIHAJIbHAA SHCPIuUs. q)opMyﬂa JJIA BBIYUCIICHUA

KHHETHYSCKOM OHCPIHUHU:

2
E mu
2
118 Teopema o knHeTHUECKOU SHeprun. Popmyra s BBIYMCICHNS OTCHIMAIBHON
SHEPIUy Tella, MOAHITOrO
Haj 3eMEi:
= o
E,=mgh
Mexannyeckas SHEeprus:
E=E;,+E,
1.19 .
3aKOH COXpaHEHMs MEXaHU4eCKOoU sHeprun. Popmyia s 3aKOHA COXPAHEHUS
MEXaHMYECKOHN 3HEpPIUu B OTCYTCTBHE CUJI TpeHus: E = const.
IIpeBpamieHne MeEXaHU4YECKON PHEPTUH NTPH HATUYUH CUJIBI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Peraar. MomenT cuinbi:M - FI.
VYcnoBue paBHOBecHs pblyara:
M +M +..=0
1.20 1772

[ToasmxubIN 1 HeOABKHBIN O6510KU. KITJ] mpocThix MexaHH3MOB,

n= Anonesaan

A—aamauem A




1.21

1.22

1.23

1.24

1.25

1.26

1.27

1.28

1.29

JlaBneHue TBEPAOIO TENa.

(DOpMYJ'Ia JJIsI BBIYMCIICHUA JaBJICHUA TBépI[OFO TCia:

F

P=§-

JaBnenue raza. ATMocdepHoe JaBieHHUE.
IM'uapocTraTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.

(DOpMYJ'Ia JJI BBIYMCIICHUA JAaBJICHUSA BHYTPH JKUIAKOCTH:

p=pgh+p_,

3akoH [lackans. ['mapaBandeckuii npecc
3akon Apxumena. dDopmyna s ONpEACNCHUS BBITAIKUBAIOIICH CHIIBI,

ﬂeﬁCTBYIOHIeﬁ Ha T€JI10, HOl"py}KéHHOG B X KMAKOCTB MJIM I'a3:

F_j‘m. =pgV

VYcnosue miiaBanus tena. [InaBanue cyaoB v BO3AyXOIJIaBaHUE
Mexanunueckue konebanus. AMIUTUTYIa, IEPUOA U YacToTa Kojebanuit. Dopmyina,

CBA3bIBAKOIIAAg 4aCTOTY U ICPUOJ KoJIe0aHMii:

1
V=—
T

MareMatnueckuii M MPYKUHHbIA MasATHUKHU. [IpeBpameHue 5sHEpruu mpu
K0JIe0aTenbHOM JIBUKEHUU

3aryxatomue konedbanus. BeinyxeHHble konebanus. Pezonanc

Mexannueckue BOnHBL. I[IpomonbHBIE M mOnEepedHble BOJIHBL. J[JIMHA BOJHBI U

CKOPOCTD pacCIipoOCTPpaHCHUSA BOJIHBI:

L=v-T

3Byk. ['poMKOCTB M BhICOTa 3ByKa. OTpaskeHrEe 3BYKOBOM BOJIHBI Ha IPAaHUIIE IBYX
cpea. UHdpa3Byk U ynbTpa3Byk

Ipakmuyeckue pabomul

N3mepenne cpenHell IIOTHOCTU BELIECTBA; APXUMENOBOM CHUIIBI, KECTKOCTH
NpYXUHBL, Kod((]ULIMEeHTa TPEeHUS CKOJbXEHHsS; paOOThl CHUJIbI TPEHUS, CHJIBI

YIPYrOCTH; CpelHell CKOPOCTH JIBUXKEHHs OpycKa IO HAKJIOHHOW IUIOCKOCTH;



1.30

1.31

2.1

2.2

2.3

YCKOpEeHHs OpycKa MpU IBMKEHUU 110 HAKIIOHHOM TIIOCKOCTH; YaCTOTHI M IIEPHOIa
KojeOaHMi MaTeMaTH4eCKOro MasTHHMKA; 4YacTOThl M HepuoAa KosieOaHHit
MPYXKUHHOTO MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOIIETO HA PhIYar; padOThI CHIIBI
YIOPYTOCTH IPU MOAbEME Ipy3a ¢ MOMOILBIO HEMOABUKHOIO 0JI0Ka; pabOThI CHIIbI
YIPYTOCTH MPHU MOABEME IPy3a € MOMOIIBIO MOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOU CUJIBI OT 00bEMa MOTPYKEHHON YacTH
TeJIa ¥ OT INIOTHOCTH KUJAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CHUJIBI OT MacChl
T€Ja; CWIbl TPEHHUs CKOJBXEHUS OT CWJIbl HOPMAJIbHOTO JaBJIEHHUS U OT poja
IMOBEPXHOCTH; CWJIbl YIOPYrOCTH, BO3HUKAIOWIEW B MPYXKUHE, OT CTEIECHU
nedopMaluu MPYKUHBI; YCKOpeHUs Opycka OT yrja HakJOHa HalpaBJsIolIei;
nepuoaa (4acToThl) KOJICOAHHI HUTSHOTO MasTHHKA OT JJIMHBI HUTHU; MEpUoAa
KojeOaHuil TPYKMHHOTO MasiTHUKAa OT MAacChl Ipy3a U >KECTKOCTH MPYKUHBI,
MCCJICIOBAaHKME HE3aBUCUMOCTH TIEPHUO0/1a KOJICOAHWI HUTSTHOTO MassTHUKA OT MACChI
rpy3a. [IpoBepka yciioBusi paBHOBECHSI pblyara

Du3zuyeckue s61eHUs 8 npupode. TIPUMEPHI IBUKEHUS C Pa3IMUYHBIMU CKOPOCTAMU
B JKMBOW M HEXUBOW NPHUPOAE, NEUCTBHE CHUIIBI TPEHUSI B MPHUPOJAE U TEXHUKE,
NPWINBBL U OTJIUBBI, JBIKEHHE IuIaHeT COJIHEYHOW CHCTEMBbI, PEaKTUBHOE
JIBUKEHHE KUBBIX OPTaHU3MOB, PbIYard B TEJ€ YeJIOBEKa, BIUSHIE aTMOC(EpHOTro
JABJICHUS HA KUBOW OpPTraHMU3M, IUIABAHHE PBIO, BOCIIPUSATHE 3BYKOB )KUBOTHBIMH,
3EMJIETPSCEHHUE, CENCMUYECKHE BOJIHBI, LIYHAMHU, 3XO

Texnuueckue ycmpoticmea: CIUIOMETP, AATYUKU IIOJIOKEHUS, PACCTOSHUS U
YCKOPEHMS, JIMHAMOMETp, MOJAIIMIHUKH, PAaKEThl, pbluar, IOABUKHBIA H
HETIOJBMKHBIN OJIOKM, HAKJIOHHAS IJIOCKOCTh, MPOCThIE MEXAaHU3MBI B OBITY,
COOOIIAIONTUECS COCYABI, YCTPOHCTBO BOJOMPOBOJAA, THAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON HAcoc, apeoMeTp, HXOJOT,
MCIOJIb30BaHUE yIbTPa3ByKa B ObITY 1 TEXHUKE

TEITJIOBBIE ABJIEHUA

OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHHUSI BEIIECTBA.
Mopenmu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHHM  BEIIECTBA.
Kpucrannuueckue u amopgHbIe Tena

JIBr>keHue yacTull BemecTBa. CBsi3b CKOPOCTH JBHKEHUS YACTHI] C TEMIIEPATYPOl.
BpoynoBckoe nBuxenue, mudpdys3us

CMauuBaHue U KalmuJUIAPHBIC SABJICHUA
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2.6

2.7

2.8

2.9

2.10

211

212

2.13

2.14

2.15

TenoBoe paciimpeHue u cxxatue

TennoBoe paBHOBecHe

Buytpennsas sHeprus. PaGota u Teruionepenada Kak CIOCOOBI HM3MEHEHMS
BHYTpPEHHEHN HEpPruu

Bunel Teronepenayn: TENIONPOBOIHOCTD, KOHBEKLINS, N3TyUYEHUE

HarpeBaHHe n OXJIAXKJICHHE TCII. KomndecTBO TEIIOTHI. VneanaH TEMI0EMKOCTb:

O=cm(t,—1t,)

3akoH COXpPAaHCHHUA OHEPIruMh B TCILIOBBIX IIPpOLECCAX. YPaBHeHI/Ie TCIIJIOBOI'O

Oajranca:

O+0, +..=0

HUcnapenue u konaeHcauus. V3MeHEHHME BHYTPEHHEH HHEPrUM B IpPOLECCE
ucrapeHuss U KoHjaeHcauuu. KuneHue KUAKOCTH. VYaenbHas TeIioTa

napoo6OpasoBanus: L = Q/m

BitaxxHocTs BO31yXa
[InaBnenue u kpucraumsanus. Vi3MeHeHne BHYTpEHHEN SJHEPTUU IIPH TUIABJICHUH

U KpUCTAJUIN3AallnH. VY aenpHas TennoTa MIaBICHU:

=2

m

BryTpeHnHss sHEprys cropaHus TOILUIMBA. Y A€NIbHAS TEIJIOTA CrOPaHUs TOILINBA: (]

=Q/m

[Tpunumns! pabots! TemnoBbix asurareneii. KIT/[ teroBoro asuraresns
IIpakmuyeckue pabomul

W3mepenne yAenbHOM TEMIOEMKOCTH METAUIMYECKOTO LHWIMHAPA; KOJIMYECTBA
TEIUIOTHI, TOJIyYEHHOTO BOJOW KOMHATHOW TemIiepaTypsl (PUKCHPOBAHHON MacChl,
B KOTOPYIO ONYIIEH HAarpeTbli LUIMHAP; KOJWYECTBA TEIUIOTHI, OTJAHHOTO
HarpeTbIM LUAJIUHIPOM, IIOCJIE OIYCKaHMs €r0 B BOJYy KOMHATHOM TeMIEpaTyphl;

OTHOCHUTEIBHOM BIAXXHOCTH BO3yXa, YHGHBHOﬁ TCIJIOTHI IIJIABJICHUS JIbAA.



2.16

2.17

3.1
3.2
3.3

3.4

3.5

3.6

3.7

3.8

3.9

HccnenoBanne HM3MEHEHHs TEMIEpAaTypsl BOABI IIPU PA3IUMYHBIX YCIIOBHUSX;
SBJICHUsI TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJAHOW M ropsiued BOJIbI; Mpolecca
HCIIapeHus

Qusuueckue AsleHus 6 npupooe. NMOBEPXHOCTHOE HATSKEHHE U KalMJUIIPHbIE
SBJICHUSl B IPUPOJE, KPUCTALIBI B Npupoie, uznydeHue CoiHla, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpuU3bl; 00pa3oBaHUE pPOChI, TyMaHa, UHEsl, CHera
Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPbl UCIOJIb30BaHUS KPUCTAILIOB,
KUJKOCTHBIM TEPMOMETp, JaTYUK TEMIEPATYpbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUI'POMETpPBI, ICUXPOMETpP, NapoBasi TypOWHA, BUraTellb BHYTPEHHETO
CTOpaHHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

Onexrpuszauus Teil. J[Ba BUa 3J€KTPUUECKUX 3apsiioB

BsaumopeiictBue 3apspkeHHbIX Tedl. 3akoH Kynona

3aKOH COXpaHEHHUs IJIEKTPUUYECKOTO 3apsiia

Onextpuueckoe mojne. Hanpsx€HHOCTh anekTpuueckoro mnoss. [lpuHnun
CYNEPIO3UIMHU AIEKTPUUYECKHX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenn osnexrpuyeckux 3apsaoB. JleWCTBUE DIEKTPUYECKOrO IO  Ha
NeKTpuyecKkue 3apsiabl. [IpOBOJHUKN U TUANEKTPUKH

[TocTostHHBIN AnekTpuuecKkuid TOK. JlecTBus snekTpuueckoro Toka. Cuia Toka.
Hanpsoxenue.

l=qg/t,U=A/

DJEeKTPUYIECKOE CONPOTUBIICHHE. Y ICTTbHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

R =pl/S

3akon Oma 151 ydactka anektpudeckon nemu: | = U/R

IlocnenoBareabHOE COCAUHEHHIE IMPOBOAHUKOB:

I,=1,: U=U,+U,: R=R +R,



3.10

3.11

3.12

3.13
3.14
3.15

3.16

3.17

3.18

HapaJIJICHLHOG COCAUHCHUC ITPOBOJHUKOB PAaBHOI'0 COIMMPOTHUBJICHUSA:

U=U;I=I+I;R=2.

2

CmMeniaHHbIE COCIMHCHUA ITPOBOAHHUKOB

PaGora u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3akoH /oy — Jlenna:

O=I"R-t

OneiT Opcrena. MarHuTHOe IoJie IPSMOrO IPOBOAHMKA € TOKOM. JIMHMM
MarHMTHON MHIYKLIUU

MarauTtHoe 1ojie IOCTOSSHHOr0 MaruuTa. B3anmoeiicTBre NoCcTOsIHHBIX MarHUTOB
JlelicTBrEe MarHUTHOI'O NOJISl HA IPOBOJHUK C TOKOM

OneiTel @apanes. SABneHue snekTpoMarHuTHON MHAYKIUU. [IpaBuino Jlenua
IIpakmuyeckue pabomul

W3mepenue  3JIEKTPUYECKOIO  CONPOTUBJIEHMSI  PE3UCTOPA;  MOIIHOCTH
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOT0 TOKA.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, BO3HHUKAIOLUIETO B IPOBOJHUKE
(pe3ucTopsbl, JJaMIo4Ka), OT HANpsDKEHUs Ha KOHLAX MPOBOJHUKA; 3aBUCHUMOCTH
COINPOTUBIIEHUS OT JUIMHBI MPOBOJHHKA, IUIOLIAJAN €r0 MONEPEYHOro CEUEHUs U
YIEIBHOTO COMPOTHUBIICHUS.

[IpoBepka mpaBuia A JAEKTPUUECKOrO HANPSHKEHUSI NPU MOCIIEI0BATEIbHOM
COCIUHEHUHN TIPOBOJHUKOB; IpaBWia JUIS CHJIBI DJIEKTPUYECKOIO TOKa IIPH
napajuieIbHOM COEIMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue s6NeHUs 6 npupooe: HIEKTPUUECKHE SBIEHUS B aTrMmocdepe,
AJIEKTPUYECTBO JKUBBIX OPTaHM3MOB, MAarHUTHOE TOJI€ 3eMIIH, JIpeiid MOJIOCOB,
POJIb MAarHUTHOTO TOJIS VISl )KU3HU Ha 3eMJIE, TTOJIIPHOE CUSHUE

Texnuueckue ycmpouicmea: 3SIEKTPOCKOI, aMIEepMeTp, BOJIbTMETP, PpEOCTaT,
CU€TUMK  IJIEKTPUUECKOM  HDHEPruH,  DJICKTPOOCBETUTENbHbIE  MPHOOPHI,
HarpeBaTeNbHbIE AIEKTPONPUOOPHI (IPUMEPHI), INEKTPUUECKUE MTPEIOXPAHUTENH,
AJIEKTPOMArHuT, MIEKTPOJABUraTeNb MMOCTOSIHHOIO TOKA, TEHEPATOP MOCTOSHHOTO

TOKa
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3.24

3.25

3.26

3.27

3.28

4.1

4.2
4.3
4.4
4.5

4.6

4.7

DOnekTpoMarHuTHbIie BOJHBL. [lIkana 3meKkTpoMarHuTHRIX BOJTH

JlyueBast mogens cBeta. lIpsimonnHeliHOe pacipocTpaHEHUE CBETa

3akoH oTpaxxeHus cera. [Tnockoe 3epkano

[Ipenominenue cBera. 3aKOH IPEIOMIIEHHUS CBETA

Jucnepcus ceera

JIunza. Xon aydeit B nuH3e. DOKyCHOE paccTosiHWE JUH3bL. OnTuyeckas cuiia
mun3el: D = 1/F

I'na3 kak ontudeckas cucreMa. Onruyeckue npudopsl

IIpaxmuueckue pabomul

###Par###lI3MepeHre  ONTHUYECKOW CHIJIBI coOuparomieil JuH3bI; (POKYCHOTO
paccTosiHusl coOMparole JIMH3bI (10 CBOMCTBY PABEHCTBA Pa3MEPOB IpPEeAMETa U
M300pakeHus, KOrjJa NpeaMeT pacloyioKeH B ABOWHOM (hOKyce), MoKazaTels
MPEJIOMJICHUS CTEKJIA.

#i#HPart#H#llccnennoBaHe CBOWCTBA H300pa)EeHHsI, MOJYYEHHOTO C IOMOIIBIO
coOuparomiet JIMH3bI; I3MEHEHUS (JOKYCHOTO PACCTOSHUS JIBYX CI0KEHHBIX JINH3;
3aBUCMMOCTH yIJIa MPEJIOMIICHHs] CBETOBOTO Jiy4ya OT yrja MaJeHUs Ha I'PaHUILIe
«BO3YX — CTEKJIO»

Qu3zuueckue senenus 6 npupooe: 3atMmenus ConHma u JlyHbl, 1Bera Tell,
ONTHYECKHUE sBJIeHUs B aTMocdepe (1iBeT Heba, pedpakius, paayra, MUpPax)
Texuuueckue ycmpoiicmeéa: OUYKH, TIEPUCKON, QoToamnmapaT, ONTHYECKUE
CBETOBO/IbI

KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTH. Anb(da-, Oeta-, ramma-usnydeHusi. Peakuuu anbda-u Oera-
pacnaga

OmnsiTel Pe3epdopaa o paccesuuto anbda-yactuu. [Inanerapnas moaens atoma
CocraB aromHoro siapa. M3oromnsl

[Tepuon monypacnana aTOMHBIX SIAEP

SAnepHble peakuu. 3aKOHbI COXPaHEHHUS 3apsII0BOIO U MaCCOBOTO YHCE
Qusuueckue s61eHUs 8 Npupooe: E€CTECTBEHHBIH pPaTWOAKTHBHBIA  (DOH,
KOCMHMUYECKHE Jy4d, pPaJMOAKTUBHOE U3JIYUCHHE NPUPOAHBIX MHUHEPAIIOB,
JENCTBUE PAAMOAKTUBHBIX M3TydYEeHUN HA OPTaHU3M UYEeIOBEKa

Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAMBUAYAJIbHBIN JO3UMETpP, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTUuKa
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