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IHHOACHUTEJBHASA 3AIINCKA

[IporpamMma mo ¢u3nke Ha YpOBHE OCHOBHOrO OOIIEro 0Opa3oBaHUSI COCTaBJICHA Ha
OCHOBE TOJIOKCHUH W TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOU
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbx B DPI'OC 00O, a Ttakke c  y4€ToM
denepanpHOl paboueil mporpamMmbl BocmuTaHus ¥ KoOHIENIMM mTpenonaBaHus yd4eOHOTO
npeamera «Pu3nka.

Conmepxxanue  mporpaMMbl 1o (U3MKEe  HampaBleHO  Ha  (OpMHpPOBaAHUE
€CTeCTBEHHO-HAyYHOW TI'PaMOTHOCTH OOYyYalOIIMXCSl M OPraHM3alMi0 HM3Y4YeHUs (U3UKH Ha
JesITeIbHOCTHOM OCHOBe. B mporpamMMe mo (u3uKe y4YUTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO
npenMera B peamusanuu  TpeboBannii I'OC OOO K IUIAHUPYEMBIM JIMYHOCTHBIM U
METalpeaIMETHbIM  pe3ynbraTaM  oOydeHHs, a  TakkKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMUsL.

[IporpamMma no (u3uke ycTaHaBIMBAET pacHpeelieHne ydyeOHOro MaTepuaina Mo rojam
oOydyenus (1o Kiaccam), NpeIiaraeT NPUMEPHYIO TIOCIEIOBAaTEIBHOCTh H3YYCHHUS TEM,
OCHOBaHHYIK) Ha JIOTUKE PAa3BUTHUS NPEIMETHOIO COJAEpPXKAHUS W Y4YETE BO3PACTHBIX
0coOeHHOCTEH 00yJaronIIXCsl.

[Iporpamma 1o ¢usuke pazpaboTaHa C IENbI0 OKa3aHUS METOJUYECKON MTOMOIIU YUUTEIIO
B CO3JIaHUH PaboYei MPOrpaMMBbI 10 y4eOHOMY TPEIMETY.

O®u3uka SABISETCS  CUCTEMOOOpA3yIOUIMM NI  €CTeCTBEHHO-HAyYHBIX  YU4EOHBIX
MIPEMETOB, TIOCKOIBKY (PU3MUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SBJICHHHA, N3y4aeMbIX
XuUMHeH, Ouosoruei, actpoHomued U (¢usnueckoi reorpaduell, BHOCUT BKIAJ B
€CTECTBEHHO-HAYUYHYIO KapTUHY MHUpa, NPEAOCTaBIseT Haubosee sicHble 00pa3libl NPUMEHEHUS
Hay4YHOTO METO/a MMO3HaHUs, TO €CTh CII0c00a MOTYYEHHS TO0CTOBEPHBIX 3HAHUI O MUpE.

Opna w3 TIaBHBIX 3a7a4 (U3MYECKOTO 00pa3oBaHUs B CTPYKType oOIIero oOpa3oBaHUS
COCTOMT B (POPMHUPOBAaHMHM €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH W HHTEpeca K HayKe Yy
00y4aroIuxcs.

N3yuyenne ¢usukn Ha 0a30BOM ypOBHE MpEANoaraeT OBJIAJCHHE CIEAYIOUUMHI
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTB:!

Hay4YHO OOBSACHSTH SIBJICHUS;
OLICHHMBATh U MOHMMATh OCOOEHHOCTH HAyYHOT'O MCCIIEI0BAaHUS; MHTEPIIPETUPOBATh JaHHBIE U
HCII0JIb30BaTh HAy4YHbIE JOKA3aTEJIbCTBA IS [TOJIyUYEHUS BHIBOJIOB.

Henu usyueHuss (U3MKUM Ha ypOBHE OCHOBHOIO OOIIETO OOpa30BaHUS OIpPENEIECHBI B
Konnenuun npenogaBanus yde6Horo npeamera «®dusnka» B 00pa3oBaTeIbHBIX OpraHU3aLUAX
Poccuiickoit ®enepanuu, peanus3ylolMX OCHOBHBbIE 0011€00pa3oBaTelIbHbIE POrPaMMBlI,
yTBepkaEHHON pemeHneM Koismernn MunncrepctBa npocsemieHust Poccuiickoit @enepaunn
(mpotokon ot 3aekadbps 2019 r. Ne [TK-4BH).

Hean nzyvyenus GU3NKH:
npuoOpeTeHne MHTepeca M CTPEeMJICHUS O0y4arouuxcs K HaydHOMY H3YyYEHUIONPUPOIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH; pa3BUTHE TMPEACTaBICHUH O

Hay4yHOM  METOJe MTO3HAHUS u dbopMupoBanue
HCCIIEA0BATENIBCKOI0 OTHOILIEHUS K OKPYXKAIOLIUM SIBJIICHUSM;

¢dbopMupoBaHue HAay4HOI'O  MHPOBO33pPEHUs Kak pe3yJbTaTa  M3y4E€HHs  OCHOB
CTPOEHUS MaTepUu U PyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

¢dbopMupoBaHue MIPEACTABICHUI 0 poimu  QU3MKM AN Pa3BUTUS  JPYTUX

€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MIPEJICTABICHUN O BO3MOXHBIX cepax Oyayien nmpodeccrnoHalbHON AeITeIbHOCTH,

CBsI3aHHOM C (PU3MKOH, MOJTOTOBKA K JalibHElIIeMy 00y4eHHIO B 3TOM HalpaBJIeHUH.
JlocTikeHne dTUX TeJIed mporpaMmMbl o GU3HKE Ha YPOBHE OCHOBHOT'OOOIIIETO

o0pa3oBaHMs 00ecreunBaeTCs PelICHHEM CIEAYIONINX 32424  IPUOOpEeTeHHE 3HAaHUN O

JUCKPETHOM CTPOCHHMHU BEIIECTBA, O MEXaHHUUECKUX,TETIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U

KBaHTOBBIX SIBJICHUSX;



npuodpeTeHne YMEHUW  ONHCHIBATh W  OOBACHATH  (DU3UYECKHUE SBICHUS  C
MCIIOJIb30BAHUEM TOTYUCHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHUS] MPOCTEHIINX Pacu€THBIX 33734 C UCIOJIb30BaHUEMPHUIUICCKUX
MO/IeJIeH, TBOPYECCKHUX M MPAKTHKO-OPHUCHTUPOBAHHBIX 3a/1a4; Pa3BUTHE YMCHHIA

HAOIIOAaTh MPHPOTHBIC SIBIICHHSI u BBINOJIHATh OTIBITHI,
nabopaTopHble pabOThl M SKCIIEPUMEHTAIBHBIE HCCIIEJOBAHUS C UCIOIB30BaHUEM
W3MEPUTENBHBIX PHOOPOB;

OocBOeHHUE PUEMOB PabOTHI ¢ HH(pOpMaIel (HU3HMIECKOTO COJepKaHus, BKIItoYasi HH)OpMAIIHIO
0 COBPEMEHHBIX JIOCTIKCHHUIX (PU3UKH, aHAIN3 U KPUTUIECKOE OIICHHUBaHUE HH(DOpMAIUH;
3HAKOMCTBO €O cdepamu MpodecCHOHATLHON eATEIbHOCTH, CBS3aHHBIMA C (QHU3UKOH, H
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JIOCTHIKCHUSAX (DPU3HUECKON HAYKH.

Ha wm3yuenue ¢usuku (0a30BbIid ypOBEHBb) HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHHS
orBoautcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeEI0), B 8 kiacce — 68 yacoB (2 yaca
B Heneno), B 9 kimacce — 102 vaca (3 waca B Heneno).

[Ipemaraemsrii B mporpamme 1o (Gpu3mke nepeueHb 1abopaTopHBIX paboT U OMBITOB HOCHUT
PEKOMEHATENbHBIM XapakTep, y4uTellb JelaeT BbIOOp MpoBeAeHUs J1a00paTOpHBIX PabOT U
ONBITOB €  Y4€TOM  UHIAMBUAYAIbHBIX  OCOOEHHOCTEH  OOydaromuxcsi,  CIHMCKa
SKCHEPUMEHTAIbHBIX 33/laHUl, Mpe/ularaéMblX B paMKaX OCHOBHOI'O T'OCYAapCTBEHHOTO
9K3aMeHa 10 (PU3UKeE.

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Pa3znen 1. ®dusuka u eé posib B IO3HAHUH OKPY:KAIOLIEro MUpa.

®usuka — Hayka o npupone. SBieHus npupoapl. PU3NUECKUE SBJICHUSA: MEXAHUYECKUE,
TEIUIOBbIE, SJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbl. M3mepenue Qusnueckux BenuuuH. Pusnyeckue HPUOOPHI.
[TorpemnocTs n3Mepenui. MexxayHapoiHas CHCTEMA €IUHHIL.

Kak ¢usuka u gpyrue ectecTBeHHbIE HayKd M3ydaroT Ipupony. EcrecTBeHHO-Hay4HBIN
METOJ, TO3HaHWA: HaOmIoJIeHHe, TOCTAHOBKAa HAayYHOTO BOINPOCA, BBIIBUKEHHE THUIOTES,
SKCIIEPUMEHT MO0 IMPOBEpPKE TUIOTE3, OObsICHEHHWe HabmogaemMoro sBieHus. OnucaHue
(U3NYECKUX SBICHUN C TOMOIBIO MOJETIEH.

Hemoncmpayuu.
MexaHuueckue, TEIIoBbIe, JIEKTPUUYECKUE, MAarHUTHBIE, CBETOBBIE sIBJICHUSA. DU3nuecKkue
PUOOPHI u npoienypa MPSIMBIX ~ U3MEPEHUM aHAJIOTOBBIM u

UG POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimot.
Onpenenenue HeHbl IEIeHUs IKaJIbl H3MEpUTENbHOT0 npudopa.3mepenne
pPacCTOSTHUM.
W3mepenue 06bEMa KUIKOCTH U TBEPOTO Tea.
Onpenenenne pa3MepoB MAJIBIX TEI.
W3mepenue TemnepaTypsl IpU MOMOLIH KUJKOCTHOIO TEPMOMETPA U JaTYUKATEMIIEPATYPBHI.
[IpoBeneHue uccienoBanms MO MPOBEPKE TMIOTE3bI: TAJBHOCTh MOJIETA NIAPHUKA,TYILIEHHOTO
TOPU30HTAIIBHO, TEM 0OJIbIle, YeM OOJIbIlIe BBICOTA MYCKa.

Pa3nen 2. [lepBoHayalibHbIE CBeIEHUSI 0 CTPOEHHH BelllecTBA.

Crpoenue BeniecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mepbl. OIBITBL, JOKa3bIBAKOIINE
JUCKPETHOE CTPOEHUE BEILECTBA.

JIBrm>kenue dactul BeniectBa. CBA3b CKOPOCTH JIBMKEHHUSI YacTUIl C TEMIEpaTypoOu.
BbpoyHoBckoe nBmwxenue, auddysus. BzaumoneiicTBue wyacTUIl BeIIECTBAa: HPUTSHKEHUE H
OTTAJIKUBAHUE.

ArperaTHbleé COCTOSIHMSI ~ BEILLECTBA: CTPOCHME TIa30B, OKUAKOCTEH M TBEPABIX
(KpucTauIMYeCKuX) Tesl. B3auMoCBs3b MeXAy CBOMCTBAMU BEIIECTB B Pa3HBIX arperatHbIX



COCTOSIHMSIX M UX aTOMHO-MOJICKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHhIX COCTOSHUN
BOJIBL.
Hemoncmpayuu.
Hab6mronenne 6poyHOBCKOTO JIBH)KCHHS.
Ha6monenue nuddysum.

Habmoienue siBiaeHuit, 00bACHAIOMUXCS MPUTSHKEHUEM WM OTTAIKMBAaHUEM YacTHIL BELECTBA.

Jlabopamopuusie pabomot u onvimot.

Ornenka auaMerpa aToMa METOJIOM PSIOB (C MCIOab30BaHUuEM (oTorpaduii). ONbITH M0
Ha0JII0/IEHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.
OnbITI IO 0OHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pasznen 3. /IBU:KeHHe B B3auMo/ieiicTBHE TeJl.

Mexanuueckoe aBuwxkeHue. PaBHoOMepHOe U HepaBHOMEpHOe JBHKEeHHE. CKOPOCTb.
Cpennsiss CKOpOCTh IPU HEPABHOMEPHOM JIBM>KEHHH. Pacuér myTu U BpeMeHU JBUKEHUS.

SBnenue wHEpHUHU. 3aKOH HHEpUUU. B3aumoneicTBue Tell Kak NPUYMHA HU3MEHEHUS
CKOpPOCTH JIBMXKEHMsSI Tel. Macca kak mepa uHepTHOcTU Tena. [lnotHocte BemectBa. CBs3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEIIECTBA.

Cuia kak XapakTepucTuka B3aumojencTBus Ten. Cuna ynpyroctud M 3akoH ['yka.
N3mepenne cuiabl ¢ MOMOIIBIO JTUHAMOMETpa. SIBI€HHE TATOTEHHS W cuia TshkecTu. Cuta
TSDKECTU Ha Jpyrux IuiaHerax. Bec tena. HeBecomocth. CrokeHHE CHII, HAIllpaBJICHHBIX IO
oJlHOI mpsimoii. PaBHozelcTBytomast cui. Cuia TpeHus. TpeHHe CKONbKEHUS U TPEHUE TMOKOS.
Tpenue B npupoie U TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHM4ecKoro JABIKEHHS Tena. M3mepenne

CKOpPOCTH MpsIMOJIMHEHHOTO BI>KeHus. Habmonenue

SIBJICHUST UHEPITUH.

Habmroienne usmeHeHust CKOPOCTH MPH B3auMoeicTBuM Tesl.CpaBHEHHE Mace 0
B3aUMOJCHCTBUIO TEIl.

CnoxxeHue cuil, HapaBJICHHBIX 110 OJTHOM IPSIMO.

Jlabopamopuvie pabomol u onvimol.
Omnpenenenre CKOPOCTH PAaBHOMEPHOTO ABMKEHUS (IIapuKa B KUIAKOCTH, MOJIEIH
AIEKTPUIECKOTO aBTOMOOMIISL U TaK Jiajiee).
Omnpenenenne cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa MITH MIapUKa MO0 HAKIIOHHOWIIIIOCKOCTH.
Omnpenernenne MIOTHOCTH TBEPIOTO TeTA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHUs (IedopMaiiuu) IpyKUHBIOT
MIPUIIOKEHHOMN CHUIIBI.
OmBITH, TEMOHCTPUPYIOIINE 3aBUCIMOCTD CHITBI TPEHHUSI CKOJIBKEHHUS OT Beca Tellau Xapakrepa
COIPUKACAIOLINXCS TTOBEPXHOCTEH.

Pazgen 4. laBiieHne TBEPABIX TeJl, JKUAKOCTel M ra3oB.

Hasnenue. CriocoObl YMEHBIIIEHUS U YBEIUYCHUS JIaBiieHus. JlaBineHue raza.3aBUCUMOCTb
JaBJICHUS Ta3a oT 00bEéMa, Temmeparypsl. [lepemaua naBieHus TBEPABIMU TellaMU, JKUIKOCTIMHU
u razamu. 3akoH [lackans. [THeBMaTHUecKne MallIMHBI. 3aBUCUMOCTD AaBJICHHUS )KUIKOCTH OT
riyounsl. ['uapocratndeckuit napagokc. Coobmatomiuecst cocyasl. [ uapasnuueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmocepHoe napneHue. IIpuuuHBl CyIIeCTBOBaHUS BO3IYIIHON
obonouku 3emnu. OmbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTh
aTMOC(EpHOTO JaBJieHUs OT BBICOTHI HaJ ypoBHeM Mops. [lpubGopsl mns wu3MepeHus
aTMoc(epHOro JaBICHHS.

JleiicTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJO. BeiTamkuBaromas (apxumMenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Jemoncmpayuu.
3aBHCUMOCTD JaBJICHHS ra3a ot remneparypsbl.llepenaua
JTABJICHUS KUJKOCTHIO U Fa30M.



Coo0mmaronmecs COCy/Ibl.
I'mpopaBnuueckuit npecc.
[IposiBnenue neicTBus aTMOCHEPHOTO J1aBICHHUS.
3aBUCUMOCTD BBITAIKUBAIOUICH CHIIBI OT 00bEMa MOrpyKEHHOM YacTH Tella UIIIOTHOCTH
KUJKOCTH.
PaBeHCTBO BBITAJIKMBAIOLLIEH CHIIBI BECY BBITCCHEHHOM KUIKOCTH.
VYcnoBue niuaBaHus TeIl: IUIABAHWE WIM NOTPYKEHHE TEJl B 3aBUCUMOCTH OTCOOTHOILIEHHUS
IUIOTHOCTEW TE€JIa U KUJIKOCTH.

Jlabopamopmuvie pabomul u onvimol.
HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTpY>KEHHOM B KHUAKOCTh YacTU
Tena.
OrnpenenieHne BbITAIKUBAKOLIEH CUIIBL, ACHCTBYIOLIEH Ha TEJIO, HOTPYKEHHOE B AKUIKOCTb.
[IpoBepka HE3aBHCMMOCTH BBITAJIKHUBAIOIICH CHUJIbI, JEHCTBYIOIIEH HA TEJIO B JKUAKOCTH, OT
Macchl Tea.
OnbIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIbI, JEMCTBYIOLIEH Ha TEIo B
KHUJKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUIKOCTh YACTH T€Ja U OT INIOTHOCTH JKUIKOCTH.
KonctpynpoBanue apeoMerpa WiIM  KOHCTPYMPOBAaHHE JIOAKM W OINpeAelieHue €€
Ipy30M0AbEMHOCTH.

Paznen S. PaboTa 1 MOIIHOCTH. DHEPrus.

Mexanunueckasi pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHas IUIOCKOCTh. IIpaBmiio paBHOBecus
priuara. [IpumeHeHue npaBuia paBHOBECHs pbluara K OJIOKY.
«3ornotoe mpaBuio» MexaHuku. KIIJ[ mpocteix mexanusmoB. I[IpocTeie MeXxaHU3MBI B OBITY U
TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckas u noteHunaibHas sHeprus.IIpespainenre o1HOro
BHJIa MEXAHUYECKON PHEPTUU B IPYroi. 3aKOH COXPaHEHUSIPHEPTUU B MEXAHUKE.
Jemoncmpayuu.
[TpuMepsl TPOCTHIX MEXaHU3MOB.
Jlabopamopuvie pabomul u onvimot.
Ompenenenue pabOTHI CHIBI TPEHHS MPU PABHOMEPHOM JBIDKCHHUH TeJla TOTOPU30HTAIBHON
MMOBEPXHOCTH.
UccnenoBanue ycnoBuil paBHOBecus pbiuara.lizmepenue
KII/] HakIOHHOM MJIOCKOCTH.
N3yuenune 3akoHa cOXpaHEHUS MEXaHUYECKON SHEPTHH.

8 KJIACC
Pasznea 6. TenioBble iBJICHUS.

OCHOBHBIE NIOJIOKEHUS MOJIEKYJIIPHO--KHHETUYECKON TEOpUHN CTPOEHUs BelecTBa. Macca
U pa3Mepbl aTroMOB W MOJeKyld. ONBITB, IOATBEPKIAOIMINAE OCHOBHBIE ITOJOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPAOTO, KHUIKOTO U ra3000pa3HOro cOCTOSIHUM BemecTBa. Kpucramimdeckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, JKUJIKOCTEH W TBEPABIX TEJI HA OCHOBE MOJIOKECHUMA
MOJIEKYJISIPHO--KUHETHYECKOH Teopur. (CMauMBaHWE W KanWUISpHbIE sBiIEeHHs. TemioBoe
pacUIMpEeHHE U CKaTHUE.

Temneparypa. CBsA3p TemmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBM)KEHMSI YacTHLL.
Buytpennsas osHeprus. CnocoObl H3MEHEHMs BHYTPEHHEW SHEpruu: Tervionepenadya Hu
coBepieHne padoThl. Busl Temonepenauu: TemIONpOBOIHOCTh, KOHBEKIIUS, U3TyYEHHE.

KonnuectBo TemnoTel. YenbHas TEIUIOEMKOCTh BelIeCTBa. TemiooOMeH M TeIIoBOe
paBHOBecHe. YpaBHEHHUE TerioBoro OanaHca. [lnaBrneHue M OTBepJeBaHHME KPUCTAIUIMYECKHX
BEIIECTB. YenbHas TemioTa tuiaBieHus. [lapooOpa3zoBanue u KoHAeHcarus. lcnapenwue.
Kunenne. YnenpHas Teruiora mnapooOpa3oBaHus. 3aBHCHMOCTh TEMIEPATypbl KHIEHUS OT
aTMOC(EpHOTO TaBJICHHUS.



Brnaxxnocts Bo3nyxa.
OHeprus TOIIMBA. Y IeNIbHAs TEIUIOTa CrOPaHUsL.
[Tpuntuns! paboTsl TemnoBbix asurarenei KIIJ[ TteruoBoro asuratens.
TenuoBble ABUTATENN U 3aLIUTa OKPYKAIOLIEH CPeIbl.
3aKOH COXpaHEHMsI U IPEBPAILECHUS JHEPTHH B TEIUIOBBIX IPOLIECCAX.
Hemoncmpayuu.
Habmonenne O6poyHOBCKOTO IBHKEHUS.
Ha6mronenue quddysun.
Habumtoienue siBineHnii cMauMBaHus U KaWUISIPHBIX SBJICHUIA.

Habnronenue TerioBoro pacimpenus Ted.
WN3menenue  paBineHuss  raza Opu U3MEHEHMHM ~— 00béMa W HarpeBaHuu WIH
OXJIKICHUH.
[IpaBuina usmepeHus remMneparypsl. Buasl Teruionepenaydn.
OxmnaxieHre mpu COBEPILIEHUU paOOTHI.
HarpeBanue npu coBepiieHnn padoThl BHEIITHUMU cuiaMu.CpaBHEHNE
TEII0EMKOCTEH pa3TUYHbIX BEIIECTB.
Habmonenue kumnenus.
Habmroienue nocTosiHCTBA TEMITEpaTyphl MPH I1aBieHuu. Moenu
TEIUIOBBIX JBUTATEIICH.
Jlabopamopuvie pabomol u onvimot.
OnbIThI 110 0OHAPYKEHUIO NEUCTBUSA CUII MOJIEKYJIIPHOTO MPUTSHKEHUSA. ONBITHI 110
BBIPALIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM UJIU caxapa.
OnpITHl 110 HAOMIOJCHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U TBEPABIXTEI.
Omnpenenenue AaBieHus BO3AyXa B OalJIOHE IINPUIIa.
OneIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTb JABJIEHUS BO3/yXa OT €ro 0o0béMa MHarpeBaHHs
WM OXJIQXKICHUS.
ITpoBepka rumnoTes3sl JIMHEHHON 3aBHCHMOCTH JJIMHBI CTOJOMKA XHUJIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIepaTyphl.
HabuntoieHne n3MeHeHus: BHYTpEHHEN SHEpruu Tella B pe3ylsibTaTe Teruionepeaauny padoTsl
BHEIIHUX CHUII.

UccnenoBanue siBeHus TEI000MEHA MTPU CMEITUBAHUU XOJIOTHOM U TOPSYEHBO/IBI.
Omnpenenenre KOIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOIOM MPH TEIJIO0OMEHE CHArPEThIM
METaJUTMYECKUM ITUITUHAPOM.

Ornpenenenue y1eabHON TEMITOEMKOCTH BEIIECTBA.

Hccnenoanue npoiecca ucapeHus.

OrnpeneneHrne OTHOCUTENIBHON BIIAXKHOCTH BO3AYyXa.

Onpenenenue yaenbHON TEMIIOTHI IIJIaBICHUS JIb/A.

Pazjnen 7. DaexkTpuyeckue 1 MATHUTHbIE SIBJICHUS.

Onektpusanus Tel. J[Ba poja 3JIeKTpUUECKUX 3apsAnoB. BzaumojelcTBre 3apsyKeHHBIX
ten. 3akoH Kyrona (3aBUCHMOCTH CHJIBI B3aUMOJCHCTBUS 3apSDKCHHBIX TEN OT BEJIMYMHBI
3apsJI0B U PACCTOSIHUS MEX/1Y T€JIaMH).

Onektpuueckoe noje. Hanpsok€HHOCTh anekTpuueckoro nois. [IpuHuun cyneprno3uiun
JJIEKTPUYECKUX ToJled (HAa KadyeCTBEHHOM ypoBHE). Hocutenw »sreKTpuuecKkux 3apsiioB.
DneMeHTapHbIN anekTpuueckuit 3apsa. Ctpoenue atoma. [IpoBOAHMKK M AMAIIEKTPUKU. 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

DNEeKTpUYECKU TOK. YCIIOBUS CYHIECTBOBAHMS DJJIEKTpUUECKOro ToKa. VcTouHukm
MMOCTOSTHHOTO TOKa. JIeWCTBHS JJIEKTPUUECKOTO TOKa (TEIJIOBOE, XWMHUUYECKOe, MarHUTHOE).
DNEeKTPUYECKHM TOK B )KHJIKOCTSIX U ra3ax.

Onexktpuueckas uenb. Cuina Toka. JnekTpuyeckoe HampspkeHue. ComnpoTHBIIEHHE
MPOBOJIHUKA. YIEIbHOE CONPOTUBIIEHHE BemlecTBa. 3akoH Owma s yyacTKa LIenH.
[TocnenoBarenbHOE U apauIeIbHOE COEIMHEHNE TIPOBOIHUKOB.



PaboTa u MomHOCTE 5ekTpuueckoro Toka. 3akoH Jxoyns—JIeHma. DeKTprudecKue memnu
Y IOTPEOUTEIH FIEKTPUUECKON dHEpruu B ObITY. KOpoTKOE 3aMbIKaHHE.

[Tocrosinubie MarHUTHL. B3anmojeilcTBHe MOCTOSIHHBIX MAarHuTOB. MarHuTHOE IoJie.
MarnuTtHOe nojie 3eMJId U ero 3HaueHue Js *Ku3HU Ha 3emuie. OnbiT Dpcerena. MarauTHoe mnose
ANEKTpUYECcKOro Toka. [IpuMeHneHnue 31eKTpOMarHuToB B TeXHUKE. J[elicTBUe MarHUTHOTO TOJIS
Ha IQPOBOJAHMK C TOKOM. OJEKTPOABUIATEIb IIOCTOSIHHOro TokKa. lcmonbs3zoBanue
ANEKTPOABUraTENICH B TEXHUUECKUX YCTPONHCTBAX U HA TPAHCIIOPTE.

Oneitel  @apazes. SIBneHue anekrpomarHuTHoW uHAykuuu. IlpaBuno  Jlenna.
Onekrporenepatop. CrnocoObl TMOTy4YeHUS SICKTPUUECKON HHEPruu. DJIEKTPOCTAHIMH Ha
BO300HOBJISIEMBIX HCTOUHHUKAX DHEPIHH.

Hemoncmpayuu.

DneKkTpu3aus Tell.

JIBa poaa 3JIeKTpUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSHKEHHBIX TEJl. Y CTPOMCTBO U JIEUCTBUE
3JIEKTPOCKOMA.

DnexTpocTaTHuecKas HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTpUUECKUX 3apsa0B.[[poBoiHUKY U
JABTIEKTPUKH.

MoaenupoBaHK€e CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO 1MoJis. ICTOUHNKH
IOCTOSIHHOT'O TOKa.

JIeMCTBUS AIIEKTPUUECKOTO TOKA.

DNEeKTPUUYECKUM TOK B )KHJIKOCTH.

I"a3oBbIl pazps.

N3Mepenne Cuiibl TOKa aMIIEPMETPOM.

H3MepeHne 3IeKTpUYEeCKOro HanpsKeHUs BOJIbTMETpOM. PeocTat n
MarasuH COIPOTUBIICHU.

BzaunmojeiicTBre TOCTOSHHBIX MAarHUTOB.

MO,I[GJ'II/IpOBaHI/Ie HCBO3MOXXHOCTH Pa3aCJICHUA II0JIFOCOB MaruuTa.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB. OTIBIT
Opcrena.
MarHuTHO€ 1oJie TOKa. DIeKTPOMAarHuT.
JleiicTBre MAarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb
MTOCTOSTHHOTO TOKA.
HccnenoBanue sIBICHUS JIEKTPOMArHUTHOW WHIYKITAH. OTIBITHI
Qdapanes.
3aBUCHMOCTh HaIpaBlIECHUS WHIYKIIHOHHOTO TOKa OT  yCIOBUH ero
BO3HHUKHOBCHHS.
DneKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomol u onvimol.
OnbITHI 110 HAOIOIEHUTO DNIEKTPU3ALIMHU TeTl MHIYKIUEH U pu conpuKocHOBeHuu.ViccnenoBanue
JCHUCTBHS SJICKTPHYECKOTO TIOJIS Ha IPOBOJHUKH U TUIJICKTPUKH.
COopka u mpoBepka pabOThHI TEKTPHUECKOH 11T OCTOSTHHOTO ToKa. M3Mepenue u
peryIupOBaHHUE CHITBI TOKA.
N3mepenue u perynupoBaHue HaMpsHKEHUSI.

HUccnenoBanue 3aBHCUMOCTH CWIBl  TOKa, HOYyIIEro  4epe3  pe3ucrop,  OT
CONPOTHUBIICHUSI PE3UCTOPA U HATIPSHKEHUSI Ha PE3UCTOPE.
OHBITBI, ACMOHCTPHUPYIOIIUC 3aBUCUMOCTDb QJICKTPHUICCKOI0 COIIPOTUBJICHUA

MPOBOJIHMKA OT €ro0 JUIMHBI, MJIOIIA 1 MONEPEYHOT0 CEUeHHS U MaTepHala.
[TIpoBepka mpaBuiia CIOKEHUS HANPSHKEHUA MPH MOCIEI0BATEIbHOM COECIMHEHUUIBYX
PE3UCTOPOB.

[IpoBepka npaBuiia uist CUITbI TOKA IPH MAPATUIENbHOM COEIMHEHUN Pe3ucTOpoB.OnpeneneHne
paboTHI AJIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOp.

OrnpeneneHre MOIIHOCTH JIEKTPUUECKOTO TOKA, BhIIEIsIEMOI Ha pe3ucTtope. MccnenoBanue
3aBUCUMOCTH CHUJIbI TOKa, I/IHYH_IGI‘O qepes HaMHOqu, oT



HanpsHKEHUs Ha HEW.

Onpenenenne KIIJI narpesarens.

HccenenoBanue MarHUTHOIO B3aUMOIEUCTBUS IIOCTOSIHHBIX MarHUTOB.

N3y4yeHre MarHUTHOTO TOJISI MOCTOSIHHBIX MarHUTOB IIPU UX O0BbEIUHEHUU UPA3/ICICHUU.
HccnenoBanue nelcTBUS 3JEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJNIKY.

OnpIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTbh CHJIBI B3aUMOJAEUCTBUS KaTYUIKW CTOKOM M MarHuTa
OT CHJIbI TOKA M HANPABJICHUS TOKA B KaTYILKE.

N3yuenune neiicTBUS MarHUTHOTO 1OJIsl HA POBOAHMK ¢ TOKOM.KOoHCTpynpoBanue

U U3y4eHue padoThl 3JIEKTPOBUTATES.

Nsmepenune KII1/I a5iekTpoABUTraTEIbHOM YCTAHOBKH.

OMBITHI 110 UCCIETOBAHUIO SBJICHUS SJIEKTPOMAarHUTHON MHAYKIIMU: UCCIIEI0BAHUEN3MEHEHHM
3HA4YCHMS U HAIIPABJICHUSI UHAYKIIMOHHOIO TOKA.

9 KJIACC

Pa3znena 8. Mexanndeckue sABJICHHSA.

Mexanunueckoe aBmxkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh
MEXaHUYECKOr0 JIBM)KEHHs. PaBHOMepHOe mpsMOJIMHEWHOe [BHXKeHHe. HepaBHOMepHOE
npsiMojuHeiiHoe ABukeHue. CpenHssi U MIHOBEHHass CKOPOCTh Tejla IPU HEPAaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE npsMouHeiHoe aBukenne. CBobonHoe majgenue. OnbIThl
lanunes.

PaBHOMepHOE nBMXKEHHME MO OKpYyKHOCTU. llepuon u vacrora oOpaieHus.

JIuueiinas u yriaoBas cKOpocTh. LIEeHTpOCTpeMHUTENBHOE YCKOPEHUE.

IIepsoiii 3akoH HeroToHa. Bropoii 3akoH HeroTtona. Tpernit 3akoH HeroToHa.
[IpuHIUI Cyneprio3uIuK CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cuila TPEHMs! CKOJIbKEHHUs, CUJIa TPEHUS
IIOKOSI, IPYI'Ue BUIbI TPEHUS.

Cuna TsSXKECTH M 3aKOH BCEMHUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOJHOrO TMaJeHUs.
IBmxenne maHer Bokpyr Comnua. Ilepas kocmuueckas ckopocTb. HeecomocTs n
MIEpPErPy3KH.

PaBHOBecue marepuanbHON TOUKH. AGCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEpOTO Tena
C 3aKpEIVIEHHON OCBIO BpalieHuss. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynsce tena. M3menenune umnysnbca. Mmynbc cuiibl. 3aKOH COXPAaHEHHs] MMITYJIbCA.
PeaktnBHOE NBH>KEHUE.

Mexanunueckasi pabora U MOUIHOCTb. PaboTa cuil TsKecTH, ynpyroctu, TpeHus. CBs3b
SHepruu u paboTel. [loTeHIManpHas SHeprus Teia, MOJHATOTO HaJ MOBEPXHOCTHIO 3E€MIIM.
[ToTreHunanpHas dHeprus ckaroil npyxuHel. KnnetndeckassHeprus. Teopema 0 KHHETHYECKON
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPruu.

Hemoncmpayuu.

Habmtonenne MexaHH4ecKOro ABMXKEHHs Tella OTHOCHTENBHO Pa3HbIX Ten oTcuéra. CpaBHEHHE
IIyTE€N ¥ TPACKTOPUI ABMKEHUS OJHOTO U TOTO XKE TeJIa OTHOCUTEIBHOPA3HBIX TEJl OTCUETA.
N3mepenne cKkopocTH U yCKOPEHMS IPSAMOIMHENHOT0 IBM>KeHMs. MccnenoBanne

MIPU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

Habuntoienue nBu>keHus Tena no OKpy>KHOCTH.

Habmonenue MEXaHUYECKUX SBJICHUH,  IPOUCXOMSIIUX B CHUCTEeME  OTcuéra
«Tenexka» mnpu €€ PpaBHOMEPHOM U YCKOPEHHOM  JIBUKEHUM  OTHOCHUTEIIBHO
KaOuHeTa GU3UKU.

3aBHCHMOCTBH YCKOPEHHS TeJla OT MacChl TeJla U ICUCTBYIOIIeH Ha Hero cuibl. Habmonenue
paBEeHCTBA CUJI IIPU B3aUMOJECUCTBUU TEIL.

N3menenue Beca Teia Ipu YCKOPEHHOM JIBUKEHUH.

[lepenaya ummnynbca npu B3auMoaencTsuu tein. [IpeobpazoBanus sHEprun
pu B3aumozeicTBuu Tea. CoxpaHeHHe UMITYJbca IPU HEYIIPYTOM



B3aUMOJICHICTBHU.

CoxpaHeHHre UMITYJIbCa MPU a0COTIOTHO YIIPYroMm B3aumoiericTBru. Habmonenne

PEaKTHUBHOTO JABUKCHUSI.

CoxpaHeHne MEXaHHUUECKON SHEPTUu Mpu CBOOOTHOM MaJCHHUHU.

CoxpaHeHrue  MEXaHUYECKOU SHEPTMM  TpPU JBWXKCHUM  Tejla TMOoJ JCHCTBUEM
MIPYKUHBIL.

Jlabopamopuusie pabomot u onvimol.

KonctpynpoBanue Tpakrta [isi pa3roHa M JajdbHEHIIIEro paBHOMEPHOTO JBMKEHUS IIapuKa WU
TEJEeKKH.

Onpenenenne cCpeaHEe CKOPOCTH CKOJBKECHHUS OpycKa WM JBUKCHHS IIapUKa MO HAKIOHHOW
MJIOCKOCTH.

OrnpezenieHne yCKOPEHUs Tejla Mpy paBHOYCKOPEHHOM JIBUKEHUU 10 HAKJIOHHOM TIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH IYyTH OT BpPEMEHU MpPU PaBHOYCKOPEHHOM JBIDKEHUH 0e3
Ha4aJIbHOW CKOPOCTH.

[IpoBepka rumoTe3sl: €ciu MpH PaBHOYCKOPEHHOM JIBIDKEHHMH 0€3 HaudajdbHOM CKOPOCTH IyTH
OTHOCSITCS KaK Psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.
HccnegoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBXKEHHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHUS.
Omnpenenenue k03P PuUIHeHTa TPEHUS CKOIBKEHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHHS MPU PAaBHOMEPHOM JBIKEHUU Tella MOTOPHU30HTAIBHOM
MMOBEPXHOCTH.

Ompenenenne padOTHl CUJIBI YIPYTOCTH HPH MOABEME TPy3a C HUCIOIH30BAHHEM
HEMOJIBYKHOTO U MOJIBIKHOTO OJIOKOB.

N3ydeHue 3aKko0Ha COXpaHEHUSI SHEPTUU.

Pa3znea 9. Mexannueckue KoJ1e0aHUA M BOJHBI.

KonebarenbHoe npmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHMIA: TEPHOJI, 4acTOTa,
amruiutyna. Martematuueckuid W TPYXKHUHHBIA MasTHUKU. [IpeBparnenue sHeprum mpu
KOJIeOaTeIbHOM JIBUKCHUH.

3aryxaromue konebanus. BeiHyxkaeHnble konebanus. PezoHanc. MexaHn4eckie BOJHBI.
CgoiicTBa MexaHn4eckux BOJIH. [IpomonpHbIe HMonepedHbie BOIHBI. [[TiMHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbI B TBEPJOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. ['pomMKOCTh 3ByKa U BbicoTa TOHA. OTpakeHue 3Byka. MH(dpa3Byk u yIbTpa3ByK.

Jemoncmpayuu.
Habutoienue xonebanuii Tes Mo 1€WCTBUEM CHIIBI TSKECTU U CUJIbl yripyroctu. Habmonenue
Kosie0aHUi Tpy3a HAa HUTHU U Ha TIPY>KUHE.
Habntonenue BeIHYX/I€HHBIX KoJieOaHMi 1 pe3oHaHca. PacripocTpanenue
MIPOJOJILHBIX U TIOTIEPEUHBIX BOJIH (Ha Mojenn).Habmonenne 3aBUCMMOCTH BBICOTHI
3BYyKa OT YacCTOTHI.
AKyCTHYECKHUI pE30HAaHC.
Jlabopamopuvie pabomul u onvimot.
Omnpenenenne 4acTOThl U IEpHUoAa KosebaHui MaTeMaTHueckoro MasTHuka.OnpezeneHue
YacTOTHI U MEepHOa KoueOaHU| NPY>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH TIepro/ia KojeOaHHi MOIBEIIEHHOT0 K HUTH IPpy3a OT/UIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Nepuojia KojeOaHUi MPY>KUHHOTO MasTHHUKA OTMAacChl Ipy3a.
[IpoBepka HE3aBUCHMOCTH TepHoja KojaeOaHul Ipy3a, MOJBEMIEHHOTO K HUTH, OTMAcChl Ipys3a.
OneIThl,  JI€MOHCTPUPYIOLINE 3aBHCHUMOCTh IepHuojia Koje0aHui  MPY>KUHHOTO
MasiTHUKa OT MaccChl Ipy3a U KECTKOCTH MPYKHUHBI.
N3mepenue yckopeHus cBOOOIHOTO MaeHHUSI.
Paznen 10. DjiekTpOMarHuTHOE 1M0Jie M YJIEKTPOMATHUTHBIE BOJIHBI.
DJNEeKTPOMarHuTHOE IoJie. DJIEKTPOMarHUTHbIE BOJHBI. CBOMCTBA 3IIEKTPOMArHUTHBIX
BoJH. IlIkana anexkTpoMarHUTHBIX BOJH. Mcnonb30BaHne IEKTPOMArHUTHBIX BOJIH JIJISI COTOBOI
CBSI3HU.
DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.



Jemoncmpayuu.
CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
BousiHOBBIE CBOIICTBA CBETA.
Jlabopamopuusie pabomot u onvimol.
N3ydeHne CBOMCTB AIEKTPOMArHUTHBIX BOJH ¢ IOMOIIbIO MOOMIILHOTO TeJIe(OoHa.
Paszgen 11. CBeToBbIe ABJICHMS.
JlyueBas moxenb cBera. Mcrounuku cBeta. [IpsAMoOSIMHENHOE paclpOCTpaHEHHE CBETA.
3atmenust Connna u JIynsl. Otpaxkenue cBera. [mockoe 3epkano. 3akoH OTpakKeHUs CBETA.
[Ipenominenue cBera. 3aKkoH npenomiieHus ceeta. [logHOe BHYTpEeHHEE OTpa)KEHUE CBETA.
Hcnonb30BaHue MOJHOTO BHYTPEHHETO OTPaKEHUSI BONTUYECKUX CBETOBO/IAX.

JIunza. Xox nyuedt B smH3e. Onrudeckas cucrema ¢oroammnapara, MUKPOCKONa U
Teneckona. ['a3 kak ontuyeckas cucrema. bam3opykocTs U 1aabHO30PKOCTb.

Paznoxxenue Oenoro ceera B crnekTp. OmnbiTel HbioToHa. CroxeHHe CHEKTpalbHBIX
uBeToB. [{ucnepcus ceera.

Hemoncmpayuu.

[IpssmonuneitHoe pacnpocTpaHeHue cBeTa.OTpakeHe CBeTa.

[TonyuyeHnne n300paxeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKanax.IIpenomnenue cera.
OnTHyeckuil CBETOBO/,.

Xon nydeit B cobuparonieit muuze. Xon

JIy4el B paCCEUBAIOILEH JIUH3E.

[Tonydenue n300pakeHU C MOMOIIBIO JIUH3.

[Tpunun gevictBus GoToanmapara, MUKpOCKona 1 Teneckona.Mosensb

ryiasa.

Pasnoxxenue 6emoro cBera B CIIEKTP.

[Tonyuyenue Oenoro cBera Npu CI0KEHUU CBETA PA3HbIX I[BETOB.

Jlabopamopuusie pabomot u onvimol.

HccnenoBanue 3aBUCUMOCTH YIJIa OTPa)K€HUs CBETOBOIO JIyda OT yriia naaenus.M3ydyenue
XapaKTepUCTHK U300pakeHUs MpeIMeTa B IUIOCKOM 3epKajle.

HccnenoBanue 3aBUCMMOCTH yIila IPEJIOMIIEHUS! CBETOBOIO JIy4a OT yIJia MaJeHUsIHA TPaHUIIe
«BO31YX—CTEKIIO».

[Tonyuenune n300pa>keHUil ¢ TOMOIIBI0 COOMPAOIIEH JTUH3HI.

Omnpenenenne pOKYCHOTO pacCTOSIHUA M ONITUYECKOH CHIIbI coOMparoie JIMH3bIL. OMBITHI 10
pa3IoKeHUIo OEeoro cBeTa B CHEKTP.

OnpITHl IO BOCHPUSITHIO LIBETA MPEAMETOB IPU UX HAOIIOAEHUM Yepe3 IIBETOBBICUIBTPHI.

Pasznen 12. KBantoBble iBJICHMS.

Omneitel Pesepdopna u mimanerapHas mojenb aroma. Mogens aroma bopa.
Hcnyckanne n nornomenue ceera atomoM. KBaHThI. JInHelHyaThie CIIEKTPBI.

PaguoaktuBHOCTh. Anb(da-, Oera- u ramma-usznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnass mMomens aromHoro sigpa. M3orombsl. PaanoaktuBHble mpeBpamenus. [lepuon
10JIypacnaaa aTOMHBIX sJIEp.

SnepHble peakiuy. 3aKOHBI COXPAHEHUS 3apsA0BOIO U MAaCCOBOIO YHMCEN. DHEPIus CBIA3U
aTOMHBIX saep. CBsa3p macchl M dHepruu. Peakuum cuHTe3a W JeneHus saep. Vcrounukun
sHeprun CoJHIIA U 3BE3I.

SAnepnas sHepreruka. JleiicTBUS paglOaKTUBHBIX U3JIyY€HUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.
CrniekTpsel n3mydeHus U noriomeHns. ClneKTpbl
Pa3JIMYHBIX Ta30B.
CnekTtp BogopoIa.
Habmtonenue TpexoB B kamepe Buibcona. Pabora
CYE€TUMKA HOHNU3UPYIOIUX U3ITYy4EHUH.
Perucrpanus usny4eHnus IpUPOAHBIX MUHEPAIOB U IPOLYKTOB.



Jlabopamopnuvie pabomot u onvimol.
HaGmnroneHune CIUTOMIHbIX U TMHEHYaThIX CIIEKTPOB M3JTyYCHHS.
HccnenoBanue TpeKoOB: U3MEPEHHME SHEPTUU YACTHUIBI 110 TOPMO3HOMY IIyTH (TIO
dhoTorpadusam).
W3mepenue paanoakTHBHOTO (OHA.

IHoBTOPUTEIHbHO-00001IAKO NI MOYIb.

[ToBTOpuTENBHO--0000IIAIOIIMKA ~ MOIYJIb NpPEJHA3HAYeH JUIsl CHCTEeMaTH3alud U
0000IIeHUST TPEIMETHOTO COAEPXKAHUS W OMbITa JIEATEIBHOCTH, HPUOOPETEHHOrO IMpH
M3YyYEHUM BCEro Kypca (U3UKH, a TaKKe Ul MOATOTOBKM K OCHOBHOMY IOCYJapCTBEHHOMY
9K3aMeHy 10 (pU3HKe i1 00yJaroIuXcs, BRIOPABIINX 3TOT YUEOHBIH MpeIMeT.

[Ipy wM3yd4eHUM JAaHHOIO MOAYJS pPEAIM3YyIOTCA U CUCTEMATH3UPYIOTCS  BH[bI
NESITEeNbHOCTH, Ha OCHOBE KOTOPBIX OO0ECHEYMBACTCS  JOCTH)KEHHUE TMPEIMETHBIX U
METAaINpeIMETHbIX IUIAHUPYEMBIX pPe3yJIbTaTOB O0y4deHHs, (POPMHUPYETCsl €CTECTBEHHOHAy4YHasl
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIECIOBAaHMSA SIBICHHH IMPHUPOJIBI U TEXHUKH,
OBJIQ/ICHUE YMEHUAMHU OOBICHATH (U3NYECKUE SBJICHUS, NPUMEHSAS IOJy4YEHHbIE 3HaHUS,
peraTh 3a/1a4d, B TOM YUCJIe KAYeCTBEHHBIE M SKCIICPUMEHTAJIbHBIE.

[IpyHIMIIAATBEHO AEATEIbHOCTHBIA XapaKTep JAaHHOIO Pa3zelia peanu3yercs 3a CYET TOro,
4TO 00y4arolecs BhINOIHAIOT 33JJaHusl, B KOTOPBIX UM IIPEIaraercs:

Ha OCHOBE ITOJIYYEHHBIX 3HAHHUW PAcIO3HABATh M HAYYHO OOBACHATH (PU3UUECKUE SBICHUS
B OKpY’Karollel Ipupoje U MOBCEIHEBHON )KU3HU;

WCIIOJIH30BAaTh HAYYHBIE METO/bI MCCIeNOBaHUS (PU3MUECKUX SIBICHUH, B TOM YHCIE IS
MIPOBEPKH TMITOTE3 U OTYYECHHUSI TEOPETUIECKHUX BBHIBOJIOB;

OOBSICHATh HayuyHble OCHOBBI Hauboyiee BAXKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOIUH,
HarpuMep, IPaKTUIECKOTO MCIIOJIb30BAaHMS Pa3IMYHBIX HCTOYHUKOBYHEPTUU HA OCHOBE 3aKOHA
IIPEBpAILEHHs U COXPAaHEHUS BCEX M3BECTHBIX BUJIOB SHEPIUU.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMA INPOI'PAMMBbI 1 (0]
OU3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

N3ydyenne ¢u3nku Ha YpOBHE OCHOBHOrO 0O0IIero oOpa3oBaHMsI HANpaBiIeHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pPa30BaTebHBIXPE3YIbTATOB.

B pesynapraTe wu3ydyeHus ¢GU3NMKA Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Yy
oOyuarorerocst 0y1yT c(opMUpPOBaHbI CIETYIOIINE TNYHOCTHBIE PE3YNIbTAThl B YaCTH:

1) naTpuoTHYecKOro BOCHHTAHUS:

— TMpOsIBJIEHHE MHTEpeca K HUCTOPUH U COBPEMEHHOMY COCTOSIHMIO POCCHUHCKON (pu3mueckon
HayKH;

— IIEHHOCTHOE OTHOILIEHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DU3HKOB;

2) rpaIaHcKoro H IyXOBHO-HPABCTBEHHOI0 BOCIHTAHUS:

— TI'OTOBHOCTH K aKTHBHOMY Y4YaCTHUIO B O6Cy>K)IeHI/II/I 06H1€CTBGHHO 3HAYUMBIX MU OTHUYCCKUX
HpO6HCM, CBA3aHHLIX C MPAKTUYCCKHUM NPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ (I)I/ISI/IKI/I,

— OCO3HaHHE€ BAXXHOCTH MOPAJIBHO--3TUYCCKUX IIPHUHIHUIIOB B ACATCIIBHOCTH yqéHOFO;
3) 3cTeTHYecKoro BOCIMTAHMS:

— BOCIPHUATHE ICTETUYECKUX KauyecTB (PU3MYECKOW HAyKU: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'0 O3HAHUS:

— OCO3HaHHE I[IEHHOCTH (U3NYECKOM HAyKM KaK MOIIHOTO HHCTPYMEHTa IIO3HAaHUS MHDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEHIIEH COCTABISAIOIIECH KYIbTYPBI;

— pa3BUTHE HAYYHOH JIF0O03HATEIHLHOCTH, HHTEpPECA K HCCIIEA0BATEIbCKON NEATEIbHOCTH;
5) ¢popMupoBanus KyJabTypbI 310POBbSI H SMOLHOHAILHOIO GJIATOIIOTYYHS:
—  OCO3HaHUWe IEHHOCTH 0e30macHoro o0pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,



BaXHOCTH TpPaBHJI OE30MACHOTO TOBEJIEHUS HAa TPAHCIOPTE, Ha JOpOorax, ¢ 3JMEKTPUUYECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIHUX YCIOBHUSX;

— c(hopMHUPOBAHHOCTh HaBbIKa peIeKCUU, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOro e
IIpaBa y ApYyroro 4ejaoBeKa;

6) TpynoBoro BocnuTanus:

— QAKTHMBHOE y4yacTHE B PEIICHUHU IMPAKTUYECKUX 3a/Jay (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHM3aIyy, TOpPoJa, Kpast) TEXHOJIOTUYECKON U COIMATLHOW HAIMPABICHHOCTH, TPEOYIOMINX B
TOM 4HuCle U (PU3NUIECKUX 3HAHUM;

— MHTEPEC K MPAKTUICCKOMY U3YICHHIO MTpodeccuid, CBI3aHHBIX ¢ (DU3UKON;

7) 7K0J0rHY€ecKOro BOCIHTAHUS:

— OpHEHTalMs Ha MpUMEHeHHe (U3MYECKUX 3HAHMM [JI1 peueHus 3axad B oOjactu
OKpY>KaloIle cpeibl, MIaHUPOBAHUSI MOCTYIKOB M OLIEHKHM UX BO3MOXXHBIX MOCIIEICTBUM IS
OKpY>Kalollle Cpeibl;

— 0CO3HaHue r100a1bHOr0 XapaKkTepa 3KOJOTHYECKUX MPOOJIeM U IyTel UX PEeIICHuUs;

8) aganTanMm K M3MEHSIIOIMMCS YCIOBUAM CONMAILHON 1 IPUPOIHON cpebl:

— MOTPEeOHOCTh BO B3aUMOJICHCTBUY TIPH BBIMOJTHCHUN UCCICAOBAHUN U MPOCKTOB (PU3UUYECKOM
HAIPaBIEHHOCTU, OTKPBITOCTh OMBITY ¥ 3HAHUSM JIPYTHX;

—  TIOBBIIICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JAEATEIbHOCTD;

— TOTpeOHOCTH B ((OPMUPOBAHUM HOBBIX 3HAHUM, B TOM UKcie POPMYIUPOBATH HJIEH, TOHSITHS,
TUIOTE3HI O (PU3HUECKUX 0OBEKTAX U SIBJICHUSX;

— oco3HaHue J1e(hUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH;

— IUIAHUPOBAHUE CBOETO PA3BUTHS B IPHOOPETEHUU HOBBIX (PM3NYECKUX 3HAHUM;

— CTpeMJICHHE aHAJIM3UPOBATh U BBISIBJIATH B3aMMOCBSI3H MPUPOIBI, OOIIECTBA M IKOHOMHUKH, B
TOM YHUCJIE C UCIIONb30BaHNEM (DU3MUECKUX 3HAHMIA,

— OIICHKAa CBOMX JCUCTBUH C Y4YETOM BIMSAHUSA Ha OKPYKAKOIIYIO Cpeny, BO3MOXKHBIX
r7100aNbHBIX MOCIIEACTBUH.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbrate ocBOeHMs mporpamMMbl Mo (U3MKE Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanusi y oOyuaromerocss OyayT cGOpMHUpPOBAaHBI MeTamnpeaMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOIIME TIO3HABaTeJIbHbIE YHUBEpCAbHbIE YydeOHble JeHCTBHS, KOMMYHUKAaTHBHBIC
YHUBEpCaJbHbIE yueOHbIE JEHCTBUS, PETYISITUBHBIE YHUBEPCAIbHBIE yUeOHbIE AEHCTBHUSL.
ITo3naBaTenbHBbIC YHHBEpPCaJbHbIC y4eOHbIe AeiicTBuA bazoBble
JOTHYeCKHUe NeHCTBHSA:

BBISIBJISITH U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB (SIBICHUN);

YCTaHaBJIMBATb CynleCTBeHHI)II\/JI IIpHU3HAK KJ'IaCCI/I(l)I/IKaHI/II/I, OCHOBAHUA JJIsA
000011IeHUS ¥ CPaBHEHUS;
BBIABJIATE  3aKOHOMEPHOCTH U IPOTUBOPEUHUS B paccMaTpUBAEMBIX ¢akrax,

JTaHHBIX ¥ HAOFOJICHUSX, OTHOCSIIUXCS K PU3MYECKUM SBIICHUSM;
BBISIBJISITh TIPUYHMHHO--CJICICTBEHHBIE CBS3U TIPU U3YUYCHUU (PU3MUYCCKUX SBJICHUI HIIPOIIECCOB,
Je7IaTh BHIBOJIBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX U HHAYKTHBHBIXYMO3aKIFOUEHHH, BEIIBUTATh
THITOTE3bI O B3aUMOCBSI3SX (DM3MUCCKUX BEITMYHMH; CAMOCTOSATEIILHO BBIOWPATH croco0
pelieHus y4eOHOI dusmuecKoi 3a71a4n(CpaBHEHUE HECKOIBKHX
BapUAHTOB PEIICHUs, BBIOOp HamboJee MOIXOMAIIETO Cy4ETOM CAaMOCTOSTELHO BBIJICICHHBIX
KPUTEPHEB).

Ba3oBble ncciienoBaTeIbCKue e CTBHSI:
UCIIOJIb30BATh BOIPOCH KaK MCCIIE0BATEIbCKUN HHCTPYMEHT IIO3HAHUS; TIPOBOUTH  T10
CaMOCTOSITENIbHO ~ COCTAaBJICHHOMY UIaHy OIBIT,  HECIIOKHBIH
(bu3MUECKHIl SKCIIEPUMEHT, HEOOIBILIOE HCCIIEA0BaHNE (PH3UMYECKOTO SBJICHUS; OIICHUBATh Ha
HPUMEHHMOCTb ¥ JOCTOBEPHOCTH MH()OPMAIIHIO, ITOTYYCHHYIO BXOJIC MCCIICTOBAHHS WITH



IKCTIEPUMEHTA;
CaMOCTOSITEIILHO dbopmynupoBaTh 00001eHus U BBIBOABI 110  pe3yjibTaTaM
NPOBEAEHHOTO HAOJIIOICHUS, OTIBITA, HCCIICOBAHNS;
IIPOTHO3UPOBATh BO3MOXKHOE JajbHEIIee pa3sBUTHE (PU3NYECKHX TPOIIECCOB, aTAK)KE BBIIBUTATh
MPEATOIOKEHUS 00 UX PA3BUTHH B HOBBIX YCIOBHSIX M KOHTEKCTAX.

Pabora ¢ unpopmanueii:
MPUMEHSTh Pa3IMYHbIE METOJbI, HHCTPYMEHTBI U 3alPOCHl MPHU MOMCKEe U 0TOOpe MH(pOpMaIiu
WM TAaHHBIX C y4ETOM NPEeAI0OKEHHON yaeOHol (U3NUEcKOl 3a/1a4u;
aHAJIM3MPOBAaTh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATh WH(POPMAIMIO PA3IMYHBIX BHIOB H
(dbopM TIpeicTaBICHNS;
CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTHMAIbHYIO (opMy mpeacTaBieHHs HHOOPMALUU |
WUTIOCTPUPOBATh peIlaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, IUarpaMMaMu, HHOH rpadukoi u
UX KOMOMHAIHUSAMH.

KomMyHHUKaTHBHBbIE YyHUBepcaabHbIe yueOHbIe 1elCTBHS:
B Xozie OOCYXIeHHs y4eOHOTro MaTepHaja, Pe3yJbTaToB JaOOpaTOpHBIX pabOT M NPOEKTOB
3a7aBaTh BOIPOCHI IO CYIIECTBY OOCY)XJaeMoW TeMbl W BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA
peleHne 3aJa9u 1 MoiiepKanne 01aroKenaTelbHOCTHOOIICHUS;
COIOCTABJIATh CBOU CYXKJIEHHUS C CYXICHHSIMH APYTUX YYacCTHUKOB JIMAIIOTa, OOHAPYKHUBATh
pasiuuue U CXOJCTBO MO3HIINH;
BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

MyOJINMYHO MPEACTABISATh PE3YyJIbTAThl BBIMOJHEHHOTO (U3UYECKOrO OIbITa (IKCIIEPUMEHTA,
HCCTIE0OBAHMS, TIPOEKTA);

MOHMMAaTh W HCIIOJIB30BaTh NPEUMYIIECTBA KOMAHIHOW M HWHAWBHUIYAJIBHOW pabOTHI MpH
pelIeHnr KOHKPETHON (hu3nUYecKoil mpoOIembl;

MPUHUMATD €M COBMECTHOU JESATEIHLHOCTH, OPraHMU30BBIBATH NEUCTBUS MO €€ JTOCTHUKEHUIO:
pacnpenenartb poiu, oOCYKIaTh MPOIECCHl M Pe3yldbTaThl COBMECTHON paboThl, 00001aTh
MHEHHS HECKOJIbKUX JTIOICH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAU€CTBEHHOTO pe3ysbTaTa 1Mo CBOEMY
HaIpaBJIEHUIO U KOOPAUHUPYS CBOU ACHCTBUS C APYTMMH YJIEHAMU KOMAH/Ibl; OLIEHUBATh
Ka4yeCcTBO CBOETO BKJIaJa B oommi NPOAYKT  TI0O  KPUTEPHUSIM,
CaMOCTOSITENTFHO C(HOPMYTHUPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBHSI.

PeryasitTuBHble yHUBepcaibHble YueOHbIe AeiicTBusCaMmooprannzanms:
BBISIBJISTH NMPOOJEMBbl B KU3HEHHBIX M Y4YEOHBIX CHUTyalUsiX, TPEOYIOLIUX Jis
peieHns GU3NYECKUX 3HaHUM;
OpPUEHTUPOBATLCS B PA3JIMYHBIX IOAXO0JAX NPHUHATHSA PEUICHUH (MHIMBUIYyalbHOE, NPUHATHE
pelIeHus B IpyMnIe, NpUHIATHE PEIIeHUi TpyIIoi);
CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pelleHns PU3NUECKON 3a/1auyl WM IJIaHA MCCIIeI0BaHuUs
C Y4YéTOM HMEIOUIMXCS PEeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
IIpeAJIaracMble BapuaHThl PEIICHUI;
JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

CaMOKOHTPOJIb, SMOLIMOHATbHBIN HHTEJJICKT:
JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallUU U IpeJyiaraTh IJiaH e€ H3MEHEHUS; OObSICHITh NMPUUUHBI
JOCTHKEHUS (HEOCTH)KEHUS) Pe3yJbTaToB JEATEIIbHOCTH,1aBaTh OLIEHKY IPHOOPETEHHOMY
OTIBITY;
BHOCUTb  KOPPEKTHUBBI B JEATEIbHOCTH (B TOM uucie B XOJ  BBINOJHEHUS
(bu3MYECKOTo HCCIe0BaHNs WIHM MTPOEKTa) HA OCHOBE HOBBIX OOCTOSITENHCTB,U3MEHUBIINXCSI
CUTYyallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKILIUX TPYIHOCTEH; OLlEHUBATh COOTBETCTBHE
pe3ynbTaTa ey U YCIOBUSM;
CTaBUTH ceOs Ha MECTO JPYroro 4eJIoBEKa B XOJI€ CIIOpa WIM JTUCKYCCUH HaHAYyYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;
MIpU3HABaTh CBOE MPABO Ha OMIMOKY MpU pelIeHnH PU3NYECKUX 3a/1ad WM BYTBEP)KIECHUAX Ha
Hay4yHbIE TEMBI U TAKOE K€ IIPABO APYTOTO.



IHPEIMETHBIE PE3YJIBTATbBI

K xoHny oOyyenuss B 7 kijacce IpeaMETHbIE Pe3yabTaTbl HA 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OO yUAIONIUXCS YMEHUI:
UCIIOJIb30BaTh MOHSATUA: (DU3MYECKHEe W XMMHUYECKUE SBJICHMS, HAOIIOJIEHUE, SKCIIEPUMEHT,
MOJIeTb, TUIIOTE3a, CAUHUIBI (PU3NICCKUX BEIWYHH, aTOM, MOJICKYyJa, arperaTHbIe COCTOSHUS
BemiecTBa (TBEpAOE, JKHUIKOE, Tra3zo00pa3HOe), MEXaHMYeCKOe JABM)KEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHS, PaBHOJACHCTBYIOIIAs cuia, aedopMarus
(ynpyrasi, naacTuyeckas),HeBeCOMOCTh, COOOLIAIOIINECS COCY/IbI;
paznuuath sBiaeHus (AudQysus, TErIoBoe ABMKEHHME YAaCTUI[ BEIEeCTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE NIB)KCHHE, MHEPLMs, B3aUMOJECHCTBUE TEJl, pABHOBECHE TBEPIBIX
TEJ C 3aKPEIUIEHHON OCBhIO BpallleHMs], Tiepeiada JaBJICHUs] TBEPIABIMHU TEIaMH, KUIKOCTIMU U
razami, arMocepHoe JaBlieHUE, MJIaBaHWE TeJ, MPEeBpPALICHUs MEXaHWYECKOW SHEpruu) Mo
OMHUCAHUI0O WX XapaKTEePHBIX CBOMCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(busnuecKoe sIBICHUE;
pacro3HaBaTh NPOSBICHUE HM3YUYCHHBIX (U3UYECKUX SBICHUU B OKPYXKAIOUIEM MHUPE, B TOM
yucne (pu3anveckue SBICHUS B MPUPOJIE: MPUMEPHI IBUKEHHS C PAa3IHMUYHBIMH CKOPOCTSIMH B
KUBOM M HEXHMBOW TIPUPOAE, NCUCTBUE CHUJIBI TPEHUS B MPUPOAEC M TEXHUKE, BIIHUSHUE
aTMoc(epHOro JaBlIeHUs Ha UBOW OpraHM3M, IUIABaHHE PHIO, pblYard B TeJlie 4YeJOBeKa, MpHU
3TOM TIEPEBOJUTH MPAKTHYECKYIO 3a7ady B Y4YeOHYIO, BBIIENATH CYIIECTBEHHBIE CBOWCTBA
(npu3Haku) PU3NYECKUX SBIICHUIA;
OIMCHIBATh M3yYEHHBIC CBOWCTBA TeN W (PU3WYCCKUE SBJICHHS, HWCIOJB3YS (U3HUSCKUC
BEJIMYUHBI (Macca, 00BEM, TUIOTHOCTh BEIECTBA, BPEMsl, IYTh, CKOPOCTh, CPEAHSSI CKOPOCTD,
CWJIa YIPYTrOCTH, CUja TSDKECTH, BEC Tejla, CUJla TPEHUs, AaBiieHue (TBEPAOro Tena, KUIKOCTH,
rasa), BBITAJKMUBAIOIAs CUJIa, MEXaHWYecKkas paboTa, MOIIHOCTh, IJIEYO CHUIIbI, MOMEHT CHIIbI,
KOA((QHUIIMEHT TOJIE3HOTO JCHCTBHS MEXaHW3MOB, KMHCTHYECKAsh W IMOTCHIIMATbHAS DHEPTHS),
IpPU OMHMCAHWUU TMPABWIBHO TPAKTOBAaTh (DU3MUECKUI CMBICH HCIONb3YEMbIX BEIWYMH, UX
0003HaUCHUSI U €IUHUIBI (PU3UUECKUX BEITUYHH, HAaXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO
(GU3MYECKYI0 BETHYHUHY C APYTUMHU BETMYMHAMH, CTPOUTH Tpa@UKy M3YYCHHBIX 3aBUCHMOCTEN
(hbUBUYECKUX BEIHYMH,
XapaKTEepU30BaTh CBOWCTBA TeJ, (DU3UYECKUE SBJICHHS M TPOIIECCHI, HCIOJIb3Ys TpaBUIIa
CIIOKEeHHsI CHIT (BJIOJIb OJHOM MpsiMOi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, mpaBuio
paBHOBecHs pblyara (06J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTrUH, TMpPH OSTOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa U 3alUCHIBaTh €ro
MaTeMaTUYeCKOEBBIPAKEHNUE;
OOBSCHATh (U3NYECKUE SIBJICHHsI, MPOILIECCHI U CBOMCTBA TeN, B TOM 4YHCIIe U B KOHTEKCTE
CUTyallMil TMPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUIYNHHO--CIEIACTBEHHBIE
CBSI3H, CTPOUTH OOBSCHEHHE U3 1—2 TOTUYECKHX IIaroB ¢ OMOpoi Ha 1—2 M3yuyeHHBIX CBOWMCTBA
(bu3MYeCcKUX SBIECHUHN, GPU3MUECKUX 3aKOHAWUTU 3aKOHOMEPHOCTH;
pemats pacu€THble 3amaud B 1-2 meiicTBHs, MCMONB3ys 3aKOHBI M (DOPMYIIbI, CBSI3BIBAIOLINE
(u3MYecCKre BEIWYMHBI: HAa OCHOBE aHajIM3a YCJOBHUS 3aJa4d 3alMChIBATh KPATKOE YCIIOBHE,
MOJICTaBIATh (PU3UYECKHE BETUYMHBI B (DOPMYIIBI UIIPOBOIUTH PACUETHI, HAXOJAUTH CIPABOYHBIE
JaHHbIE, HEOOXOJMMBIC [IJIi PEIICHHs] 3aJad, OIECHWBATh PEATUCTUYHOCTh TOJYYCHHOU
(u3MUeCKOl BENWYMHBI; PACIIO3HABATh MPOOJIEMBI, KOTOPbIE MOXKHO PEIINTh MPU MOMOIIU
(bU3UYECKUX METOJIOB, B OINKWCAHUM HCCJIEAOBAHHS BBIICTSATH IMPOBEPSIEMOE MPEAMNOI0KECHHE
(rumotesy), pa3nuuaTh W HMHTEPIPETUPOBATH MOJYYECHHBIH pe3yiabTaT, HAXOAWUTh OINIMOKHU B
X0JI€ OTBITA, JIeJaTh BBIBOJIBI TIO €T0 pe3yJbTaTaM;
MPOBOJUTH OTBITHI MO HAOMIONEHUIO (PU3WYECKUX SBICHUN WM (U3HUUECKUX CBOWCTB TEI:
(dhopMynupoBaTh MPOBEPSEMBIC MPEANOIOKEHHUS, COOUPATh YCTAHOBKY W3 MPEITIOKEHHOTO
000pyI0BaHMs, 3aMUCHIBATh XOJI OTBITAa U (HOPMYJIUPOBATH BHIBOJIBI;
BBITIONHATh TPSIMBbIE H3MEpPEHUs] PACCTOSHUS, BPEMEHH, MacChl Tela, 00Bb&Ma, CHIIBI H
TeMIIepaTyphl C UCIOJIH30BAHUEM aHAJOTOBBIX W MU(POBBIX MPHUOOPOB, 3aNTUCHIBATH TTOKA3AHUS
puOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPENTHOCTH U3MEPEHU;
MPOBOJIUTHh HCCJICIOBAHUE 3aBHUCHUMOCTH OJHOM (PU3WYECKOW BEIMYMHBI OT JPYrod ¢



UCIOJIb30BAHUEM NPSAMBIX U3MEPEHUl (3aBUCHMOCTH ITyTH PaBHOMEPHO IBMIKYILETrOoCs Teja OT
BPEMEHHU [IBWKCHUS Tella, CHJIbI TPEHUs CKOJBXEHHs OT Beca Tela, KadecTBa 00paboTKU
IIOBEPXHOCTEH TEJI U HE3aBUCUMOCTH CHJIbI TPEHHUA OT ILIOIAAN CONPUKOCHOBEHMS TEJ, CHIIBI
YIIPYTOCTH OT YJUIMHEHUs MPY)KUHBI, BHITAJIKUBAIOIIEH CHUJIBI OT 00b&Ma MOrpyXEHHOM YacTH
Tela U OT IUIOTHOCTU >KHUIKOCTH, €€ HEe3aBUCHUMOCTHU OT IUIOTHOCTH Tesa, OT IJIyOMHBI, Ha
KOTOPYIO TOTPYXKEHO TEJO, YCIOBHM IUIaBaHUS TeN, YCIOBUI paBHOBECHsS pblyara U OJOKOB),
y4acTBOBaTh B IJIJAHMPOBAHUU Y4E€OHOIO MCCIIENOBAHUSA, COOMpATh YCTAHOBKY M BBIIOJHSTH
U3MEpEHUus, CleAysd TMPeaJoXKEHHOMY IUIaHy, (UKCHPOBATh pPE3YJIbTaThl IOJy4YECHHOMH
3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHUJE MNPEIJIOKEHHBIX TaOaull M rpaduKoB, JeNlaTh
BBIBO/IBI 10 PE3YJIBTATAM MCCIIEOBAHNU;

IIPOBOJIUTH KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEJIIMYMH (INIOTHOCTh BEIIECTBAXKUIAKOCTH U

TBEPIOTO TeJIa, CUJla TPEHUSI CKOJIbKEHHUSI, TaBJIICHUE BO3/1yXa,BbITAIKMBAOLLAS cuia,
JEeUCTBYIOIAs Ha HOTPYKEHHOE B JKUAKOCTh  TeNO, KOAPPUIHMEHT
[10JIE3HOTO JIEUCTBUS IPOCTBIX MEXaHU3MOB), CIIEeAys IIPEII0KEHHON
MHCTPYKLUU: DY BBIIIOJHEHUHU u3MepeHuil  coOuparh
HKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISITH 3HAUCHHE NCKOMOM BEITMUMHBI; COOTIOIATh
IIpaBuJIa TEXHUKHU Oe3onmacHOCTH mpu paboTe ¢ J1aOOpPaTOPHBIM
000pyZI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPONCTB: BECBI, TEPMOMETP,
JUHAMOMETp, COOOMIAIOIINECS COCYbI, 0apOMETp, pbluar, MOJBUKHBIA U HEMOJBHMKHBIA OJIOK,
HaKJIOHHAs IJIOCKOCTD,

XapaKTepHU30BaTh MPUHIMIBI JCUCTBHS W3YYCHHBIX NPHUOOPOB M TEXHHYECKUX YCTPOMCTB C
OMmopoii Ha WX oOmucaHus (B TOM 4YHCIE: MOAUIMITHUKH, YCTPOHCTBO BOJONPOBOAA,
THIPABINYECKUI Tpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOH HAcoC, apeoMeTp), HCHOIb3YS
3HaHUS O CBOWCTBaX (U3MUECKUX SBICHUH U HEOOXomuMble (U3MUECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOANTE MPHUMEPH! (HAXOIUTh MHPOPMALUIO O MPUMEpPax) MPAKTHUYECKOTO HCIIOIB30BAHUS
¢u3nYecKUX 3HaHUN B TIOBCEIHEBHON KU3HM U1 o0ecrieyeHns 0€301MacHOCTH MPH OOpaIeHUH ¢
npubopaMH W TEXHHYECKUMH YCTPOHCTBAMM, COXPAaHEHHS 3J0pOBBS M COOJIOACHUS HOPM
HKOJIOTUYECKOT0 MOBEICHUS B OKPYKAIOLIEH cpenie;

OCYILIECTBISATH OTOOP MCTOYHMKOB HMH(popmanuu B HTepHeTe B COOTBETCTBUM C 3aJaHHBIM
IIOMCKOBBIM 3alIpOCOM, HAa OCHOBE HMMEIOIIMXCSA 3HAHUM M IYTEM CPAaBHEHUS pa3INYHbIX
HCTOYHUKOB BBIJENATh MH(POPMAIUIO, KOTOpas SBISIETCS MPOTUBOPEUYMBOM MIIM MOXKET OBITH
HEJI0CTOBEPHOM;

UCIOJIb30BaTh TpPU BBINOJHEHWH YYEOHBIX 3aJaHUM HAyYHO--TIONMYJSPHYIO JIUTEpaTypy
(GU3MYECKOro CcoJiepXKaHMsl, CIPaBOYHbIE MaTepuallbl, pecypchl ceTd VHTepHeT, BIaeTh
npuéMaMM KOHCIIEKTHPOBAHMSI TEKCTa, NpeoOpa3oBaHHs MHPOPMAlUU M3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIE KpaTKHE THCHBMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE 2-3
MCTOYHHUKOB MHPOPMALUU (PU3UUIECKOTO COAEPKAHUs, B TOM YHUCIIE MYOJUYHO JeiaTh KpaTKHe
COOOIIEHUsI O pe3ylnbTaTax MPOEKTOB WJIM Y4YEOHBIX HCCIENOBAaHUM, MPU ATOM T'PaMOTHO
WCIOJIb30BaTh M3YUYEHHBIH MOHATUHHBINA anmapar Kypca (pU3MKH, CONMPOBOXKAATH BHICTYIICHHE
MpEe3EHTALNEN;

IIPU BBIOJHEHUN YYEOHBIX MPOEKTOB U MCCIIEOBAHUN paclpeaessaTh 00s3aHHOCTH B IPYIIIE B
COOTBETCTBUHM C IIOCTaBJICHHBIMU 3a7jauaMu, CIEAUTHb 3a BBHINOJHEHHEM IIJIaHa JeHCTBHIA,
aJIeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJAJ B JIEITEIbHOCTh TPYIMIbI, BBICTpAaUBaTh
KOMMYHHMKaTHBHOE B3aUMOJIEHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOLIUX.

K koHiy oOydyeHus B 8 kJiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTh c()OPMHUPOBAHHOCTH Y OOyUaAIOLINXCS YMEHUI:
MCIIOJIb30BaTh MOHTHS: Macca U pa3Mepbl MOJIEKYN, TEIJIOBOE JIBUYKEHHUE aTOMOB U MOJIEKY,
arperatHble COCTOSIHUS BEIECTBA, KPHUCTAUIMYECKWE U amMopdHBIC Tela, HACHIIEHHBIA H
HEHACBHIICHHBIM Map, BJIAXKHOCTh BO3[yXa, TEMIEpaTypa, BHYTPEHHSS DSHEPrus, TEIIOBON



JBUTATEIb, JJIEMEHTAPHBIM JJIEKTPUYECKUI 3apsij, AJIEKTPUYECKOE TI0Je, TMPOBOJHUKU H
JTUAJIEKTPUKU, TOCTOSHHBIN AJEKTPUUYECKUN TOK, MATHUTHOE T10JIE;

pasnuyath sBJIEHUS (TEIUIOBOE paclIMpeHHe U C)KaThe, TeIionepeaaya, TeIIoBOe paBHOBECHE,
CMauMBaHUE, KAIWJUISIPHBIE SBJICHUS, UCHAPEHUE, KOHAEHCAIUs, IUIABJIEHUE, KpUCTAJLIM3alus
(oTBepaeBaHUE), KUIIEHHE, TeIUlonepenaya (TerIoNpOBOJHOCTh, KOHBEKIMS, H3Iy4YCHHE),
NEKTpU3alMs  Tel, B3aUMOJEHCTBUE 3aps]0B, JACUCTBUSA DJIEKTPUUYECKOIO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JEHCTBHE MAarHUTHOIO MOJS HA MPOBOJHUK C TOKOM,
AJIEKTPOMAarHuTHasi UHIYKIUS) [0 ONMMCAHUI0 UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JIaHHOE (PU3HUUecKoe SBICHHUE;

pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UUECKUX SBICHUN B OKPYKAIOIIEMMHPE, B TOM
yuciie Gu3nyecKre IBJICHUs B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE UKAITMIUIAPHBIC SIBIICHUS B
pUPOJIE, KPUCTAIIIBI B IpUpo/e, u3nydenne ComHIla,3aMep3annue BOI0EMOB, MOPCKHE OpH3HI,
o0Opa3oBaHHe pOChl, TYMaHa, UHEs, CHEra,MJIeKTPUIECKHE SIBJICHUS B aTtmocdepe
AJIEKTPUUYECTBO KUBBIX OPraHU3MOB,MarHUTHOE T0JIe 3eMIIH, Jipeiid morocoB, pob
MarHMTHOTO TOJIS JJIA KU3HU Ha3emJje, MOJISIPHOE CHsHUE,  MPH 3TOM  IE€PEBOJUTH

MPAaKTUYECKYIO 3aJady BY4EOHYIO, BBIICIIATH CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKHN)
(bu3MYECKUX SIBICHUI; OMICHIBATh U3yYEHHbIE  CBOMCTBA Tell u  (usznueckue
SIBJICHUS, UCTIOJB3YS (PU3HUECKUE BEJIMYUHBI (Temmeparypa,
BHYTPEHHSsA  DHEPIHUS, KOJINYECTBOTEIJIOTHI, YAEIbHAsA TEIUIOEMKOCTh BEILECTBA,
yZenbpHas TEIUIOTa IUIABJICHUS,yJelbHasl TEIoTa napooOpa3oBaHUs, yAeJbHas TEIUIoTa
CrOpaHus TOIUINBA,KOA(P(UIUEHT IOJIE3HOTO JENCTBUA TEIJIOBOM  MAalIWHBI,
OTHOCHUTEJIbHASIBIIAXKHOCTD BO3/lyXa, JJIEKTPUYECKUI 3apsn, CHila TOKa,

JIEKTPUUYECKOCHANPSKEHNUE, CONTPOTUBIIEHUE MPOBOJAHMKA, YAEIbHOE CONPOTHBIICHUE
BELIECTBA,pab0Ta U MOIIHOCTb 3JIEKTPUYECKOTO TOKA), MPU ONKUCAHUU IPAaBUIBHOTPAKTOBAThH
¢u3nyeckuif CMBICI MCIOJIb3YEMbIX BEJIMUYMH, 0003HAYEHUs UEAMHULBI (PU3MUYECKUX BEJIUYMH,
HAXOJUTh (OPMYIIBI, CBS3BIBAIOIINE JAHHYIO(PHU3UUECKYIO BEIWYHHY C JAPYTHMH BEITUYHHAMH,
CTPOUTH I'paUKU H3YYEHHBIX3aBUCUMOCTEH (PU3NUYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (DU3MUECKHUE SBJIEHUS U IPOLECCHl, UCIOJIb3Yys OCHOBHBIE
MIOJIOKEHHUS ~ MOJIEKYJISIPHO--KMHETHUYECKOM ~ TEOpUM  CTPOECHHsS  BEUIECTBA,  HMPHUHIMII
CYNEpHO3UIMHU MoJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsana, 3akoH Oma Juis
ydJacTKa 1enu, 3akoH /[xoyns—JIenna, 3akoH COXpaHEeHUs SHEPTUH, IIPU ITOM J1aBaTh CJIOBECHYIO
(OpMyJIMPOBKY 3aKOHA U 3aIlIMChIBaTh €M0 MaTEMaTUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3MYECKHE IMPOLIECCHl W CBOWMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyalul
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH IPUUNHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
o0bsiIcCHeHHE W3 1—2 JOTMYEeCKHX MIaroBC Omopod Ha 1-2 WM3ydeHHBIX CBOHCTBA (PH3UYECKUX
SABJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIe 3a7auu B 2—3 JCHCTBHS, WCIONB3YSI 3aKOHBI M (OPMYJIBI, CBS3BIBAIOIINE
¢u3nyeckre BeNWYMHBI: Ha OCHOBE aHajJM3a YCJIOBHUS 33/Ja4yM 3alMChIBaTh KPaTKOE YCIIOBHE,
BBISIBJISTH HENOCTATOK JAaHHBIX JUIsl pEIIeHHs 3a/Jayd, BBIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOO0XOAUMBIE JUIsl €€ pelIeHHs, NMPOBOAUTh PacuéThl U CPAaBHUBATh IOJyYCHHOE 3HAu€HHE
(u3nuecKoil BEIMUHUHBIC U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pELIUTh HpHU MOMOLIM (U3HYECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHHWE HCCIIECJOBAaHMs, BBIIEIATH IPOBEPSEMOE MNPEANOIOKEHUE, OLIEHNUBATH
MPaBWJIBHOCTb MOPSIIKA MPOBEICHUS UCCIIEIOBAHMUSI, IEaTh BBIBOIBI;

IPOBOJIUTH OMBITHl MO HAOMIOACHHIO (DU3UYECKUX SIBICHUH WM (U3NYECKUX CBOMCTB Tel
(KanwuIsipHbIE SIBJICHMSI, 3aBHCUMOCTH JIaBJICHUS BO3/AyXa OT €ro oObéma, TeMIeparyphbl,
CKOPOCTH IIpOLlecCa OCTBIBAaHWS M HAarpeBaHUsl IPU H3JIyYEHUU OT LBETAa M3IIy4arolen
(moruyomaroniei) MOBEPXHOCTH, CKOPOCTb HCIApPEHHs] BOJbI OT TEMIEpPaTyphbl >KUIKOCTH H
wioniaau €€ MOBEPXHOCTH, JJIEKTpU3alus Tel U B3aMMOIECHCTBHE 3JIEKTPUUECKHUX 3apsloB,
B3aMMO/JICIICTBIE TOCTOSIHHBIX MAarHUTOB, BH3yalM3al[dsl MarHUTHBIX TOJIEH MOCTOSIHHBIX
MarHuToB, JEHCTBUS MarHUTHOIO IOJIA Ha NMPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTAa,
CBOMCTBA  3JIEKTPOJABUTATENs  IMOCTOSHHOTO  TOKa):  (OpMyJIMpoBaTh  IpOBEpsieMble
NPENOI0KEeHUs, cOOUPaTh YCTAHOBKY U3 TNPEAJIOKEHHOTO 00OpYNOBaHMS, OMUCHIBATH XO[
OIbITa U (OPMYJIUPOBATH BHIBOJIBI,



BBITIOJIHATH IPSMBIE U3MEPEHMSI TEMIIEPATYPbl, OTHOCUTEIIBHOM BIAKHOCTH BO3/1yXa, CHJIBI TOKA,
HaNpsDKEHUs C MCIOJb30BAHWEM AaHAJIOTOBBIX NMPUOOPOB M JATUMKOB (PU3MUECKUX BEIUYHH,
CpaBHUBATh PE3yJIbTATHl H3MEPEHUN C YUETOM 3aaHHOM aOCOIMIOTHOM MMOTrPELIHOCTH;

MPOBOJIUTH HCCIIEJOBAHUE 3aBUCHMOCTH OJHOW (DM3MYECKOH BEJIWYMHBI OT JIPYrol c
UCIOJIb30BAHUEM IMPSMBIX H3MEPEHUH (3aBUCUMOCTh CONPOTUBICHUS IPOBOJHHMKA OT €ro
JUIMHBI, TUIOIIAIU IOMEPEYHOI0 CEYEHUs U YJEJIBbHOIO CONPOTUBIICHUS BEILECTBA IIPOBOJHMKA,
CWIBl TOKa, WAYIIETO Yepe3 IPOBOAHMK, OT HANpPsHKEHUS Ha INPOBOJHUKE, HCCIECIOBAHHE
[IOCJICZIOBATEIBHOTO YU MAPAJUIEIBHOTO  COEAMHEHMH  MPOBOJHHUKOB):  IJIAHUPOBATh
UCclleIoBaHle, COOUpaTh YCTAaHOBKY U BBIIOJIHATH U3MEPEHUs, CIEAys MPeIIoKEHHOMY IIIaHy,
(uKCHUpOBaTh PE3YNbTAThl IMOJYYEHHOH 3aBHCHUMOCTH B BUAE TaOnuil W TpaduKoB, IenaTh
BBIBOJIBI 110 PE3yJIbTaTaM MCCIIENOBAHUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUSI (PU3NUYECKUX BeNUYMH (yIenbHas TEeIJI0EMKOCTh BEUIECTBa,
COIIPOTHBIICHUE TPOBOJHMKA, paboTa M MOIIHOCTH 3JEKTPUYECKOTO TOKA): IUIAHUPOBATH
U3MEpEeHus, cOOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYsS NMPEAJOKEHHON MHCTPYKIUH, U
BBIUYUCIIATh 3HAYEHUE BEJTUUYHHBI;

co0Jro1aTh MpaBuiIa TEXHUKH O€30M1acHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;
XapaKTepu30BaTh IMPHUHLMIIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
ONOpoil Ha WX omucaHus (B TOM 4YHCIE: CHUCTeMa OTOIUICHHs JIOMOB, TMTPOMETp, IapoBas
TypOuHa, aMIEpMETp, BOJIBTMETP, CUETUMK DJIEKTPUUECKOW IHEPrHM, IEKTPOOCBETUTEIIbHbBIE
puOOpBl, HarpeBaTeNIbHbIE AJIEKTPOIPUOOPH! (IIPUMEPHI), IIEKTPHUECKUE IMPEIOXPaHUTENH,
AJEKTPOMArHuT, AJIEKTPOJBUraTellb IMOCTOSIHHOIO TOKAa), HUCIOJb3ys 3HaHMUS O CBOWCTBAx
(bu3nYecKUX sIBICHUN U HEOOX0UMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTble TEXHUYECKHE YCTPOWCTBA U M3MEPHUTEIbHbIE MPUOOPHI MO CXeMaM U
CXEMaTU4YHBIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETp, TUIPOMETP,
JIBUTaTellb BHYTPEHHEI'0 CrOpaHUsl, 3IEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AJIEKTPUUECKUX
Lenel ¢ nociae0BaTeNIbHBIM U NapajuleIbHbIM COEIUHEHUEM 3JIEMEHTOB, pa3jinyas yCJIOBHbIE
0003HAYECHUSIIEMEHTOB HIEKTPUUECKUX LIeTIeH;

MPUBOJUTH MPUMEPHI (HAXOAUTh MHPOPMAIUIO O MPUMEpPax) MPAaKTHUUECKOIO HCIIOJIb30BAHUS
¢u3nUecKUX 3HaHUN B TIOBCEIHEBHOW KU3HM U1 o0ecrieyeHns 0€301MacHOCTH MPH OOpaIleHuH ¢
npubopaMy M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHs 370pOBbS M COONIOACHHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOILEH CPEIE;

OCYILECTBIATh NOUCK HMHQOpMaMM (QU3NYECKOro conaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHMW W TYTEM CpaBHEHUS JOIOJIHUTENBbHBIX HCTOYHUKOB  BBIICIATH
nH(pOpMaILIKIO, KOTOpas SABJISETCS IPOTUBOPEUNBOI UM MOXKET ObITh HETOCTOBEPHOM;
UCIOJIb30BaTh TpPU BBINOJIHEHWM YYEeOHBIX 3aJaHUM HAy4YHO--TIOMYJSPHYIO JIUTEpaTypy
($u3MYEeCKOro CcoJlep)KaHMs, CIpaBOYHbIE MaTepualibl, pecypchl ceTu IHTepHeT, BlalIeTh
npuéMaMM KOHCIIEKTHPOBAHMSI TEKCTa, NpeoOpa3oBaHus MHPOPMAlUMU M3 OJHOM 3HAKOBOM
CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIEC MMHCbMEHHBIE M KPaTKUE YCTHBIE COOOIIEeHUs, 00001as nHPOpMaIuio
U3 HECKOJBKUX UCTOYHUKOB (PU3UUECKOTO COJAEpaHMS, B TOM YHUCIE MyOJUYHO MPEICTABIATH
pe3ynbTaThl MPOEKTHON WM HCCIIENOBATENbCKON JI€ATEIbHOCTH, IpPH 3TOM TIPaAMOTHO
UCIOJIb30BaTh U3YUYEHHBIH MOHATHHHBINA anmapar Kypca (pU3HKH, CONMPOBOXKAATH BBHICTYIUICHHE
MpEe3EHTALNEN;

IIPU BBIOJHEHUU YYEOHBIX MPOEKTOB M MCCIENOBAaHUN (PU3MUYECKUX IMPOIECCOB paCHpeaessaTh
00513aHHOCTH B TPYIIE B COOTBETCTBUM C NOCTABJIEHHBIMHU 33/1a4aMU, CJIETUTh 3a BBIOJIHEHUEM
IUTaHAa JEHCTBUH M KOPPEKTHPOBATH €ro, aJleKBaTHO OLIEHUBATh COOCTBEHHBIH BKIJIAJ B
NEeSTeNIbHOCTh ~ TpYIIbI, BbICTpaUBaTh KOMMYHUKAaTHBHOE B3aUMOJEHCTBUE, MPOSBISA
TOTOBHOCTb pa3periaTh KOH(PIUKTHI.

K xoHny oOydyenus B 9 kiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMHUPOBAHHOCTh Yy OOYYAIOIIMXCS YMEHM: HCIHOJb30BATH MOHATHS: CHCTEMa
oTcuyéra, MaTepuanbHas TOYKa, TPAEKTOPHs, OTHOCUTEIBHOCTh MEXAaHHMYECKOIrO JBMKEHUS,
nepopmanus  (ympyras, IIacTH4ecKas), TpEHHe, LEHTPOCTPEMUTENIbHOE  YCKOpEHHE,
HEBECOMOCTb U MEPErpy3KH, LEHTP TSAXKECTH, aOCONIIOTHO TBEPAOE TENO, LEHTP TSKECTH



TBEPJIOrO TeJla, paBHOBECHE, MEXaHUYECKUe KojeOaHWs M BOJHBI, 3BYK, HH(Pa3ByK H
yIABTPA3BYK, 3JCKTPOMATrHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTb
U JTalbHO30pPKOCTh, CIIEKTPhl UCIYCKAHUS M MOMIOIIEHUs, anbda-, 6eTa- U raMma-u3IydeHus,
U30TOIIbI, SIIEpHAs SJHEPIeTUKA,

pa3nuyaTth  sBIE€HUS (PaBHOMEPHOE M  HEPAaBHOMEpPHOE IPSIMOJIMHEHHOE  JBUXKEHUE,
PaBHOYCKOPEHHOE TMPSMOJMHEHHOE JIBUKEHHE, CBOOOAHOE TaJeHHE TeJ, pPaBHOMEPHOE
JBMDKEHUE I10 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE [BHUXKEHHE, KOJIeOATEeIbHOE
IBIDKEHUE (3aTyXamllue W BBIHY)KICHHbIE KoJeOaHMs), PE30HAHC, BOJHOBOE JBH)KECHUE,
OTpPaKCHHE 3BYyKa, INPSIMOJIMHENHHOE paclpoCTpaHEHHE, OTPaKEHUE U IPEJIOMIIEHHE CBeTa,
MOJTHOE BHYTPEHHEE OTpakeHHE CBETa, Pa3NIOKEHHE Oenoro CBeTa B CIEKTP M CIIOKEHHE
CIEKTPAJIbHBIX L[BETOB, IMCIEPCHUS CBETa, €CTECTBEHHAs DPaJUOAKTUBHOCTb, BO3HMKHOBEHHE
JIMHENYaToro CIEKTpa HM3JIy4eHMs) [0 ONUCAHMI0 MX XapaKTEpHBIX CBOMCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3UYECKUX SIBICHUH B OKpYXarolleM MHpe (B TOM
yuciae (QU3MUecKue SIBJICHUS B IPUPOAE: NMPUIMBBI U OTJIMBBI, JBMKEHUE IU1aHeT CONHEYHOH
CUCTEMbI, DPEAKTHUBHOE JIBUJKEHUE JKUBBIX OPraHM3MOB, BOCIPUATHE 3BYKOB JYKHUBOTHBIMH,
3eMJIETpsICEHUE, CEWCMUYECKHE BOJIHBL, LIYHaMH, 3XO0, LIBeTa TeJl, ONTUYECKHUE SIBJICHUS B
npupoje, OHMOJIOTHYECKOe JEHCTBHE BHUAWMOTO, YIbTPA(PHOIETOBOTO M PEHTTEHOBCKOTO
U3IYyYeHUH, €CTeCTBEHHBIH paAMOaKTHBHbIM (DOH, KOCMHMYECKHE JIy4d, paJHOaKTHUBHOE
U3JIyYE€HUE MPUPOJHBIX MHHEpAJIOB, JEHCTBUE pPaJMOAKTUBHBIX M3JIYYEHUH Ha OPraHu3M
YeJIOBEKa), IIPU 3TOM NEPEBOJIUTH MIPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBIIEIATH CYIIECTBEHHbIE
CBO¥CTBA (IpU3HAKN) PUINICCKUX SBIICHUM;

ONUCHIBaTh M3Y4YEHHbIE CBOWCTBA Tel W (U3NYECKUE SBICHUSA, HCIOIb3Ys (u3nyecKue
BEJIMYMHBI (CpEIHssl 1 MTHOBEHHAsI CKOPOCTh TeJa MPU HEPAaBHOMEPHOM JIBH)KEHUHU, YCKOPEHHE,
nepeMelleHne, IyTh, YIJIOBas CKOPOCTb, CWJIa TPEHUs, CWJIa YIOPYTOCTH, CHUJa TSKECTH,
YCKOpEHUEe CBOOOJHOIO MAJEHUs, BEC Tejla, MMITYJbC Tella, MMITYJIbC CHJIbI, MEXaHHYecKas
paboTa ¥ MOIIHOCTb, MOTEHIUMAJIbHAS SHEPTHs TeNa, MOJHATOrO HAaJl MOBEPXHOCTHIO 3EMIIH,
MIOTEHLIMAJIbHAs DHEPrUs C)KATOM NPYXKHUHBI, KMHETUYECKAash JHEPrus, IOJHAs MEXaHW4YecKas
SHEprusi, Nepuoj M 4YacTtoTa KoyieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBE€Ta, MOKa3aTelb MPEeJIOMIICHHUS CpPeibl), NMPU OMHCAHUU MPAaBUIBHO TPAKTOBAThH
(bu3MYeCKUl CMBICI HCTIOJIb3YyEMbIX BEIMYUH, 0003HAYEHHUS] U €IUHUIIbl (U3NYECKUX BEJINYMH,
HaXoAuTh (hOpMyJIbl, CBA3BIBAIOIME JAHHYIO (PU3MUYECKYIO BEIMUYUHY C APYTUMH BEIMUYUHAMH,
CTPOUTH rpapKy U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKHE SBICHUS W TPOIECCHI, HCIOIb3YS 3aKOH
COXPAHEHHUs SHEPTuH, 3aKOH BCEMHPHOTO TATOTEHMsI, MPUHIMUI CYNEPIIO3ULNUN CUJ, MPUHIIMII
OTHOCUTENBHOCTH ['anmmnes, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHMS HMIIYJIbCA, 3aKOHBI
OTpPaXEHUS U MPEJIOMJIEHUSI CBETa, 3aKOHBbI COXPAHEHMs 3apsJ0BOIO M MAacCOBOIO YMCEN MpHU
SJICPHBIX pEakUusiX, IpU ATOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alUCBIBATh €ro
MaTeMaTHYeCKOe BhIPAXKEHHUE;

OOBSICHATh (PU3MUECKHE MPOLECCHl U CBOMCTBA TeNl, B TOM YHCIIE MU B KOHTEKCTE CHUTYaIHii
MIPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BhIABIATH IPUYUHHO-- CIIE/ICTBEHHBIE CBSI3H, CTPOUTH
o0bsiICHEHHE W3 2—3 JIOTMYECKUX INIAaroB C OMOpoiiHa 2—3 M3y4eHHBIX CBOICTBA (PU3MUECKUX
SIBJIIGHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI!;

pemaTb pacy€THbIe 331a4M (ONMUpaIoLIecs Ha CUCTeMY U3 2—3 ypaBHEHHI), HCIOJb3Ys 3aKOHbI
u (opmynbl, CcBA3BIBaOIIKME (PHU3MYECKHE BEIMYMHBL: HA OCHOBE aHajIM3a YCIOBUS 3a/layu
3aMUCBIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTAIOLINE WIM U30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI W (opMysbl, HEOOXOIWMBbIE JJisi pEHIeHMs, MPOBOIUTH pacué€Tbl U OIIEHUBAThH
PEATMCTUYHOCTD MOJIyYEHHOTO 3HAUE€HUS! (PU3NUECKON BETHMUUHBI;

pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPhIE MOKHO PEUIMTh HpU MOMOLIM (PU3NYECKUX METOJIOB,
UCIOJIb3YSl  ONHCAHUE  HUCCIEJOBAaHMs, BBIICIATH IIPOBEPAEMOETIPEATION0KEHNE,
OLICHMBATh  MpPAaBWJIBHOCTh  MOpsAKA  TNPOBENEHUS  HCCIENOBaHMS, JielaTb  BBIBOJIBI,
MHTEPIPETHUPOBATh PE3yJbTaThl HAOMIONEHUN M ONBITOB; MPOBOAMTH OMBITHI 1O HAOIIOJCHHIO
(bu3nuecKrux SBICHUN WU (QU3NYECKUX CBOMCTB Ten (M3ydeHHe BTOporo 3akoHa HprloToHa,
3aKOHA COXPAaHEHUS SHEPTHH, 3aBUCUMOCTb MepHoJa KoJleOaHUl NpPY>KUHHOTO MasTHUKA OT



Macchl Tpy3a WKECTKOCTH OPYKUHBl M HE3aBUCUMOCTHOT aMIUIMTYIBl MaJbIX
KoJIeOaHUH, IPSIMOJIMHEHHOE PAcIpOCTpaHEHHUE CBETa, pPasJIoKEHHE Oeoro CBeTa B CIIEKTD,
U3y4ECHUE CBOMCTB M300payKeHNUs B IIIOCKOM 3€pKajie M CBOWCTB M300paKeHUAIPEIMETa B
cobuparolie TMH3E, HaOJIOIGHUE  CIUIOMIHBIX u JMHEWYAThIX CIEKTPOB
U3JTy4eHHS): CaMOCTOSTEIbHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOTO Habopa 00OpYyIOBaHMS,
OIMCBIBATH XOJI OTIBITA M €T0 PE3YNbTaThl, POPMYIUPOBATHBHIBOIGI;

IPOBOANUTH NPH HEOOXOAMMOCTH CEPUI0 TPSAMBIX H3MEPEHHH, ONpeaeNss CpeaHee 3HauCHHE
u3MepsieMoil BenuuuHbl ((HOKYyCHOE paccTOsiHHE COOMpPArOLIei JIMH3bI), 000CHOBBIBATH BBHIOOD
crioco0a u3MepeHus (M3MEPUTENBHOTO TPHOOpa); MPOBOUTH UCCIEIOBAaHHE  3aBHCUMOCTEH
(U3NYECKUX BEIUYMH C UCIOJIb30BAHMEM NPAMBIX H3MEPEHUH (3aBUCUMOCTH MYTH  OT
BPEMEHH TIPH PAaBHOYCKOPEHHOM JIBM)KEHHHM 0€3 HadaJbHON CKOPOCTH, MepHojaa KojeOaHWH
MaTeMaTHYeCKOT0 MasiTHUKA OT JUIMHBI HHUTH, 3aBHCHMOCTH YIJla OTPA)KCHHUs CBETa OT yria
NaJIeHUs U yIia MpeOMIICHUS OT YIUIa MajeHus): IJIaHNPOBAThHCCIIEA0BAaHNE, CAMOCTOSATEIILHO
coOMpaTh YCTaHOBKY, (UKCHPOBATh pE3yJAbTAThl IOJYYEHHONW 3aBUCUMOCTH (PH3HMUECKUX
BEJINYMH B BUZE TaONUI] ¥ TpaduKOB,IeIaTh BBIBOIBI IO pe3yIbTaTaM MCCIIeIOBAHMS,
MPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEINYMH (CPEeIHSS CKOPOCTh M YCKOPEHHUE Tella
IpU PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHE CBOOOJHOTO MaJeHHS, KECTKOCTH IMPYKHHBI,
KO3 (HUIIMEHT TPEHUS CKOJBKCHUS, MEXaHWYecKas paboTa M MOIIHOCTb, YacTOTa M IEPUOJ
KOJIeOaHUH MaTeMaTHYeCKOTO M TPYKHHHOTO MAsTHUKOB, ONTHYECKas CHiia CcoOMparome
JMH3bI, PAIMOAKTUBHBIA (OH): IUIAHMPOBAaTh HW3MEPEHHs, COOMPATh AIKCIIEPUMEHTAIBHYIO
YCT@HOBKY W BBITIOJHATH U3MEPEHUS, CIEAYs MPEI0KEHHON MHCTPYKIIUH, BBIYUCIISATh 3HAYCHUE
BEJIMYMHBl ¥ aHAIM3UPOBATH IIOJYYCHHBIE PE3YJNbTaThl C Y4ETOM 3aJaHHOW IOTPEUIHOCTH
U3MEPECHU;

COOJII0/1aTh MTPaBUIIa TEXHUKU 0€3011aCHOCTHU TPH padoTe ¢ 1abOpaTOpHBIM 000pyI0BaHHEM;
pa3nuuaTh OCHOBHBIE NpPU3HAKM W3YYCHHBIX (HU3MYECKUX MOJENei: MaTepuaibHas TOYKa,
a0COMOTHO TBEPAOE TENO, TOYCYHBIH HCTOYHHMK CBETa, JIyd, TOHKAs JIMH3a, TUIaHETapHas
MOJIeTIb aTOMa, HYKJIOHHAs MOJETIb aTOMHOTO S1pa; XapaKTepPU30BaTh IMPUHIMIIEI JEHCTBUS
M3YYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOH HA WX OMHCAaHUS (B TOM YHCIIE:
CIMJIOMETP, AATYUKU TOJIOKEHUS, PACCTOSIHUSL U YCKOPEHUs, paKkeTa, 9X0J0T, OUYKH, MEePUCKOII,
¢doroamnmapar, ONTHIECKHAE CBETOBO/IBI, CIIEKTPOCKOTI, T0O3UMETP, Kamepa BuibcoHa), uconb3ys
3HaHUS O CBOMCTBaX (PU3NYECKUX SIBICHUN M HE0O0XOANUMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;
WCTOJB30BATh CXEMbl M CXEMAaTUYHbIE PUCYHKH W3YYEHHBIX TEXHHUECKUX YCTPOWCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKHX [MPOLECCOB MpPU pelIeHUuH y4deOHo--
MPAKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI ISl TIOCTPOCHUS M300paKEHUH B IUIOCKOM 3€pKalie
coOuparoIe JHH3E;

MIPUBOANTE MPUMEPHI (HAXOIUTh MHPOPMAIUIO O MpPUMEpax) MPAKTHUYECKOTO HCIIOIE30BAHHUS
¢u3nUecKuX 3HaHUN B TIOBCETHEBHOW KU3HM U1 o0ecrieyeHns 0€301MacHOCTH MPH OOpaIeHUH ¢
npubopaMH W TEXHHYECKUMH YCTPOHCTBAMM, COXPAaHEHHS 3J0POBBS M COOJIOACHUS HOPM
HKOJIOTUYECKOT0 MOBEICHUS B OKPYKAIOLIEH cpele;

OCYIIECTBIISITh MOUCK MHPOpPMAUU (PU3HUECKOTO coaepkaHus B MIHTEepHETE, CaMOCTOSTENEHO
(bopMynHpys TOMCKOBBIM 3ampoc, HAXOAWUTh MYTH OINpPENENIeHUs JTOCTOBEPHOCTH MOIYYEHHOU
nHpOpPMAIMY Ha OCHOBE MMEIOIINXCS 3HAHHUHA U JIOTIOTHUTENIEHBIX HCTOYHUKOB;

UCMOJb30BaTh TPU BBINOJHEHUM YUYEOHBIX 3aJaHU HAYYHO-TIONYJSIPHYIO JUTEpaTypy
(bu3MYeCKOTo coAepkKaHHs, CIpaBOYHbIE MaTepuaibl, pecypchl ceTh VIHTepHeT, BIaaeTh
npuéMamMi KOHCHEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUS HHPOPMALUU M3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBbIE NUCbMEHHBIE W YCTHBIE COOOLIEHHS Ha OCHOBE MH(OpMAIUHM U3
HECKOJIbKUX HMCTOYHHMKOB (PU3UYECKOTO COJIEp)KaHus, MYOJIMYHO MPEACTaBIATh PE3YJbTaThl
IIPOCKTHOM WJIM HCCIEAOBATEIbCKOM  ACSATEIBHOCTH, IIPU 3TOM TIPAaMOTHO HCIIOJIb30BATh
M3Y4YECHHBIN MOHATUHHBIN anmapar u3y4yaeMoro paszena QU3MKH U COMPOBOKIATh BBICTYIUIICHHUE
Ipe3eHTaIMel ¢ y4€TOM 0COOCHHOCTEH ayIuTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

TKJIACC
KosunvecTBO 4acoB JJeKTpoHHbIE (U(POBHIE)
Ne HaumeHnoBaHue pa3/aesioB U TeM o0pa3oBaTebHbIEPeCYPChI
/i IporpaMmsl Beero Kontpoasubie | [IpakTnueckue
padoThI padoTshI
Pa3nen 1. ®usuka u e€ poJib B NO3HAHUU OKPYKAIOIIEro MUpPa
) bu6nmmoreka [IOK
11 Pusuica - Hayka 0 npupoe 2 0 0 https://m.eds00.ru/7f416194
bubmuoreka [JOK
1.2 PU3UICCKHC BENMIMHEI 2 0 0 https://m.eds00.ru/7f416194
. bubmuoreka [JOK
1.3 EcrecTBEHHOHAYYHBINH METO/I TO3HAHUS 2 0 1 hitps://m.edsoo.ru/7f416194
Hroro mo pasueny 6
Pasnen 2. [lepBonavaibHbIe CBeAeHHs 0 CTPOEHUH BellecTBa
bubmuoreka [JOK
2.1 Crpocnue pemectsa . 0 ! https://m.edso0.ru/7f416194
29 JIBM>KeHWE M B3aUMOJICMICTBUE YaCTHI] 2 0 1 bubnuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperartHble COCTOSIHHS BEIECTBA 2 1 1 https://m.edsoo.ru/7f416194
Hroro mo pasueny S
Pasnen 3. /IBuikeHne U B3anMoJIelicTBHE TeJl
bu6mmoreka [IOK
3
3.1 MexaHHECKoe JBINEHHE 0 . https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4
3.2 Muepups, macca, nioTHoCTs 0 1 https://m.edso0.ru/7f416194
bu6mmoteka [IOK
14 1
3.3 Crna. Brpt cun 2 https://m.eds00.ru/7f416194
Uroro no pasaeny 21



https://m.edsoo.ru/7f416194
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Paznen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB

41 Hasnenue. [lepenaya naBieHus TBEPILIMU 3 1 bubnuoreka [IOK
. TeJIaMH, KMJIKOCTIMH U Ta3aMH https://m.edso0.ru/7f416194
4.2 JlaBiieHHE KHUIKOCTH 5 0 bubmorexa LIOK
' https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEpHOC 1aBeHHE 6 1 https://m.edso0.ru/7f416194
44 JleficTBHE MKUJIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro 1o pasueiy 21
Pa3nes 5. PaGora n MomHOCTB. JHEprus
bub6mnoreka [IOK
51 PaGota u momHocTs 3 1 https://m.edso0.ru/7f416194
bub6mnoreka [IOK
5.2 HpocThie mexanmsmbl > 1 https://m.edso0.ru/7f416194
bub6mnoreka [IOK
5.3 Mexanmaeckas sueprus 4 0 https://m.edso0.ru/7f416194
Htoro no pasjeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 15



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

KosmuecTBo yacoB DJIEeKTPOHHbIE
HanmeHoBaHMe pa3jeioB U TeM (uu¢posbie)
Ne i/
i nporpamMmmbl Bcero ;(;;)TTPL(:HLHLW :)I;);::;T]:qem"e o0pa3oBaTe/ibHbIEPeCYPCHI
Paszgen 1. TemioBble ABJI€HNA
. Bbu6moreka [JOK
11 CTpocHue 1 CBOHCTBA BemecTsa ! 0 0 https://m.edsoo.ru/7f4181ce
bub6mnoreka [IOK
1.2 Tenuosbie nponecce: 21 ! > https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 28
Pa3nen 2. DjiekTpuyecKue H MATHUTHBIE SIBJICHUS
21 DneKTpuuecKue 3apsabl. 3apsHKeHHBIE Tela U 7 0 1 bubnnoreka [JOK
' HX B3aUMO/ICHCTBUE https://m.edsoo.ru/7f4181ce
. N bub6mnoreka [IOK
2.2 [TOCTOSAHHBIN >JIEKTPUUECKHUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2:3 MarHuTHpie sBIICHHs 0 1 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
) 4
2.4 DIICKTPOMATHHTHAS HH /Ty KIS 0 0 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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3. KanenaapHo-TremaTuieckoe IJIaHHPOBaHUeE C ONlpeejieHMeM OCHOBHBIX BH/I0B Y4eOHOI /1eATeJIbHOCTH

Ne Tema ypoka q Tun DJIeMeHTbI YV Bun /3
ypoka coepKaHus KOHTP
oJst
3akoHbI B3aMMO/1eiicTBUS U JABHKEeHUS TeJ (234)
1 | MHCcTpyKTaXK 11O 1 | Kontpons | @opmyiisl u 3HaTh GOPMYIIBI, TPUMEHSTD UX TIPH TEecT
Thb. Bxognas 0oCTaro4 (hOopMyIIMPOBKH Kypca peLIeHNH 3a/1a4.
AHATHOCTHKA. HBIX ¢busuku § Kiacca.
3HAHUM 3a
8
KJ1acc
2 | MarepuajabHasi 1 | U3yuenu e | MatepuanbHas Touka -kak | Habmionath u onuceiBaTh NPsIMOJIMHEMHOCH d.0. 81-2,
Touka. Cucrema HOBOI'O MOJEJIb TeNa. PaBHOMEPHOE JBUKECHHE TEIEKKH C Vip.lcrp.9
oTcuera. Marepua Kpurepuu 3amenst KanenbHuIe. OnpenesnsTs 1Mo JIGHTE CO clieaMu
Tepememenue. na Tena MaTepUaIbHON Karelsb BUJ JIBUKECHUS TENEKKU, IPONICHHBIN
TOYKOM. €10 MyTh ¥ TIPOMEKYTOK BPEMEHHU OT Hauaja
[MocTynarensHOe JIBUKEHHUSI 10 OCTAHOBKHU.
nBrokenne. Cucrema
oTcuera.
3 | Onpenenenne 1 | Kombun Bexropsl, nx Mogynuu OnpenensiTh MOAYJIH U MPOEKIIMH BEKTOPOB HA v.0. 83,
KOOPJAUHATBI WPOBaHH MPOEKIIUU Ha KOOPJIMHATHYIO OCh; 3aIUCBhIBATh YpaBHEHUE IS VYmp.3
ABMoKYLIErocs TeJia. bIil YpOK BBIOpAHHYIO OCh. ONpeIETCHUAKOOPANHATHI JBUKYILETOCS Tea B crp.15

Haxoxnenne
KOOPJMHATHI TEJIA TIOETO
HayaJbHOW KOOPJIUHATE
U MPOEKLMU BEKTOPA
MEePEMEIICHUS.

BEKTOPHOM U CKaJISIpHOM (popme, NCIoIb30BaTh
€ro I peleHus 3a1ay.
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Ilepemeienue npu Kom6un JInst npsIMOJIMHEWHOT O 3anuceiBaTh GOPMYIIBL: IJIs1 HAXOXKICHUS ®.0. 84,
NPSIMOJTUHEIHO M UPOBaHH | PAaBHOMEPHOTO JIBIKEHUS: | MPOCKIIUU M MOAYJISI BEKTOpA NIEPEMEIICHHS VYup.4
PaBHOMEPHOM Bl ypOK orpezieNiecHHue BEKTopa Tena; ISl BBIYUCICHUS KOOPIUHATHI. ctp.19
JABUKEHUH. ckopocTH, (popmynel uis | Jloka3pIBaTh paBEHCTBO MOJYJISl BEKTOPA
HAXO0XJACHUS MPOCKIMHU U | TepeMEILeHUs] TPOHICHHOMY ITyTH U ILIOIIAAH
MOJyJIsl BEKTOpa 1oJ1 rpauKOM CKOPOCTH; CTPOUTH rpaduku
nepeMenieHusTena, 3aBHCHUMOCTH
dbopmyna s BeraucieHus | vx = vx (t).
KOOPIUHATHI
JIBUKYIIETOCS TeJa B
JIF000U 3aIaHHBIA MOMEHT
BpPEMEHH, PaBEHCTBO
MOJyJIS BEKTOpa
MEePEMEIICHUSATTYTH U
TUIOLIAIN TIOJT
rpaMKOM CKOPOCTH.
IIpsimonnueiino e KomOun MrHoBeHHas OOBSICHATH (PU3NUECKUI CMBICT TTOHATH: Vv.0. 85,
PaBHOYCKOpEHHOE MUPOBaHH CKOpOCTb. MTHOBEHHAsI CKOPOCTh, YCKOPEHHE; TPHUBONTH Yup.5
JABUKEHHeE. BI YpOK PaBHOyCKOpeHHOE MIPUMEPBI PABHOYCKOPEHHOTO JIBHKEHUS; cTp.24
yCKOPeHHe. JBHIKXCHUC. 3aIlIMChIBaTh q)OpMyJ'Iy JJI1 OTIPCACIICHUA
YckopeHnue. YCKOpEHUS B BEKTOPHOM BHUJIE U B BUJIE
MIPOEKIINIA Ha BEIOPAHHYIO OCh; IIPUMEHSTH
bopmybl
a= _ﬁ—_ )
t JUTSI peTlieHust
3aJ1a4, BBIpaXkaTh JIIOOYIO0 U3 BXOJISIINX BHUX
BEJIMYMH Yepe3 OCTAIBHEBIC.
_ Uy — gy
Ckopoctb Kombun Dopmysl 11 3anuceIBaTh (bo%ﬂfnm t v.0. 86,
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NPSAMOJIUHEHOT 0 WPOBaHH OnpeAesieHUus BEKTOpa V= Ty t+at Vy = Voy + axt Yp.6
PaBHOYCKOpPEHHOT BII YPOK CKOpPOCTHU U €T0 IIPOCKIUHU. ; ; cTp.28
0 IBHKCHHA. I'pacpuk 3aBuCcHMOCTH YUTATh U CTPOUTH IPahUKU 3aBUCUMOCTUVX =
I'pagux ckopocru. IIPOEKIIMH BEKTOpA vx (t); peraTh pacyeTHBIC H KayeCTBCHHBIC
CKOPOCTH OT BPEMCHU TIPH. | 341194y ¢ mprMeHEHHEM YKa3aHHBIX (OPMYIL.
PaBHOYCKOPEHHOM
JBYKCHHUM VISl CIIy4acs,
KOI'J1a BEKTOPbI CKOPOCTH
U YCKOpPEHUS
COHAIIPaBJICHbI;
HaIIPaBJICHBI B
IIPOTUBOIMOJIOKHBIE
CTOPOHBI.
Ilepememenne Kombun BeiBog popmyiibt Pemars pacueTHble 3aa4n ¢ 87,
TeJa Mpu HWPOBaHH MepEeMEIICHUS pUMEHEHHEM (HOPMYITBI Yup.7
NPAMOJIMHEHOM BI1 YPOK F€OMETPUYECKUM Sy = Vgxt + ﬂLf: . crp.31
PABHOYCKOpPEHH OM MyTEM. 2 | IpUBOAHTH hopMyITy
JABMIKEHHH. o Vet Vs, e = Vx ~ Vax
x 2 K BUJLY 2ay
JIOKa3bIBaTh, YTO JJIsl PSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBUKEHHS YPABHEHUEMOKET
ObITh Mpeo0pa3o0BaHo B
ypaBHEHUE .
a, t*
X=Xp+ v+
X =1Xg+ 5,
IHepemerenue Kom6un 3aKOHOMEPHOCTH, HabnronaTs IBMKEHHE TEIEKKH C KaleIbHHUIIEH; V.0. 88,
TeJs1a NpHu VUPOBAaHH MpHUCYyIINE JIeNIaTh BBIBOJBI O XapaKTepe JABUKECHUS TEIEKKH; Yup.8
NPAMOJIMHENHO bI1 YPOK IPSIMOJIMHENHOMY BBIYUCIIATH crp.34
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M PaBHOYCKOpPEHH
OM JIBHMKEHUHU 0€3

PaBHOYCKOPEHHOMY
NIBUKEHUIO 0€3

MOJyJIb BEKTOPA IEPEMEIECHHUS, COBEPLICHHOIO
IIPSMOJIMHEMHO U PaBHOYCKOPEHHO

HAYAJIBHOMI HA4YaJIbHOM CKOPOCTH. JBIKYIIUMCS TEJIOM 3aN-10 CEKyHAY OT Hadasa
CKOPOCTH. JBUKEHMUSL, 110
MOJIYJIIO TIEPEMEICHHUSI, COBEPIICHHOTO MM3a K-10
CEKYHIY.

9 | JlabopaTopuas Ypok- Omnpenenenne yckopenust | Ilonb3ysck METpOHOMOM, ONIPENETIATH nuceM | hopMyn
padora Nel: nabopat Y MTHOBEHHOM CKOPOCTH IIPOMEXYTOK BPEMEHM OT Hayaa €HHas | bl
«HccnenoBanue OpHas Tesa, JBUKYLIEroCs PaBHOYCKOPEHHOTO JIBUYKEHUS IIAPUKa JOETO poBe
PAaBHOYCKOpPEHH pabora PaBHOYCKOPEHHO. OCTaHOBKMU; OIIPEJENISITh YCKOPEHUE JIBUKEHUS pka
Oro JBHKeHHsA 0e3 IIAPUKA U €70 MTHOBEHHYIO CKOPOCTH IEpENT BBITIOJ
HAYAJIbHOM YAAapOM O LMJIMHJP; IPEACTABIATH PE3YJIbTaThl HEHUS
CKOPOCTH». W3MEPECHHUI U BBIYMCIICHUHN B BUJIC TAOJIHII U JI.P.

rpa¢uKoB; 1Mo rpaduKy OnpeaensiTh CKOPOCTh B
3aJJaHHBII MOMEHT BpEMEHH; paboTaTh B
rpynne.

10 | OTHOCHTEJIBHOCTD N3ydenn e | OTHOCUTEIBHOCTD HaGnronate 1 onuchIBaTh ABM)KEHUE MasTHUKA B | @.0. §9-10,
JABUKEHHS. HOBOTI'O TPaeKTOPHH, JIByX CHCTEMax OTCcueTa, OJHau3 KOTOPbIX dbopmyn
HNuepunanbHblie MaTtepua NIepeMEIEHUS, TYTH, CBs3aHa C 3€MJIEH, a ApyTas CICHTOH, MPOBKH
CHCTEMBI 0TCYETA. na CKOPOCTH. JIBIKYIIEHCS pABHOMEPHO OTHOCHUTENIBHO 3€MIIN;

ITepBrlii 3aK0H I'eonenTpuueckass U CpPaBHMBATh TPACKTOPUH, IIyTH, IEPEMEILIECHNUS,
Herorona. reJMOLICHTPUYECKAs CKOPOCTH MasiITHMKa B YKa3aHHBIX CHCTEMax
CHUCTEMBI MUPA. 0TCUETa; IPUBOAUTH TPUMEPHI, MOSCHSIOLINE
[IpuurHa cMeHbI AHS U OTHOCHUTEJIbHOCTb JIBUYKEHUSI.
HOUM Ha 3emiie (B
reJIMOLIEHTPUUYECKON
CHCTEME).

11 | Bropoii 3akon Kombun Bropoi 3akoH 3anuceIBaTh BTOPOM 3ak0H HbloTOHA B 811,

HbloTona. HUPOBAaHH Herorona. Enqunnna BUJIE POPMYJIbI; pelIaTh pacyeTHbIE U yap.11
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BIil YPOK CHUJIBL. KaueCTBEHHbIE 33/1a4i Ha IPUMEHEHHE cTp.49
ATOTrO 3aKOHA.

12 | JlaGopaTtopHas Ypok- YckopeHnue cBOOOAHOTO YMeHue Ha IPAaKTUKE ONPEAEIUTh nuceM | hopmyn
paGora Ne2: nmabopar MAJCHMSI. YCKOpEHUE CBOOOTHOTO MaICHHUS. €HHas | Bl
«3mepenne OpHas IpoBE
YCKOpPeHHSs pabora pka
CB00OOTHOTO BBITOJ
najgeHus». HEHUSA

JLP.

13 | Tpernii 3axkoHn Tperuii 3akon HeroToHa. HabnronaTs, OMMCHIBATE U OOBICHATH d.0. 812,

Hbrortona. Cuuibl, BO3HUKAIOUIUE TIPU | OTBITHI, WJUTIOCTPUPYIOIINE CIIPABEITMBOCTh TIOBTOPH
B3aMMO/ICICTBUH TEN: Q) TpeThero 3akoHa HeloTOHA; 3anuchIBaTh Tb BCE
HUMEIOT OAUHAKOBYIO TpeTuii 3akoH HpioTOHA B BHJIE POPMYIIBI; Gopmysl
npupoay; 0) pelaTh pacyeTHbIE U KaYE€CTBEHHbIE 3a]]aUl
MPUIOKEHBI K Pa3HBIM HAIIPpUMCHCHHUEC 3TOI'0 3aKOHA.
Tenam

14 | KonTpoJsbHasn YpOK- Tema: 3akoHbI YMeHue pemats 3a1a4u: pacyeTHbIE, KOHTP
padora Nel KOHTPOJI JABU/KECHUS U rpaguyeckre, KaueCTBEHHBIE. OJIbHAS

bHast B3aMMO/AeHCTBHA TeJl paboT
paborta a

15 | CBodoanoe Nzyuenu e | YckopeHnue cBOOOTHOTO HaGnronaTe majenne OJHUX U TEX JKe Te B V.0. 813,

najeHue TeJl. HOBOT'O najeHus.[lanenue ten B BO3J/IyX€ U B pa3pekEHHOM IpOCTpaHCTBe; [enath Vnp.13
Marepua BO3JIyX€ M pPa3pe:KEHHOM BBIBOJI O JIBM)KEHUHU TEJI C OJJMHAKOBBIM cTp.59
na YCKOPEHHUEM IPH JIEUCTBUM HAa HUX TOJIBKO CHJIbI

IIPOCTPAHCTBE.

TAXCCTH.
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16 | JABu:keHue Tea, KomOun YMeHbIIICHHE MOYJIs Ha0imr01aTh ONBITHI, CBUACTEILCTBYIOIINECO ®.0. 8§14,
Bpomennoro WPOBaHH BEKTOpa CKOPOCTHU TIPH COCTOSIHUM HEBECOMOCTH TEJl; CACNIATh BBIBOJI 00 Vnp.14
BEePTHKAJIbHO BIi YPOK MIPOTHBOTMOJI0KHOM YCIIOBUSAX, IIPH KOTOPBIX TEJIa HAXOIATCS B c1p.62
BBepX. HaIpaBJICHUU BEKTOPOB COCTOSTHUU HEBECOMOCTH; H3MEPSATH YCKOPEHUE
HeBecomocTb. Ha4YaJIbHOW CKOPOCTH H CBOOOJIHOIO IMaICHNUS;

YCKOPEHUSICBOOOTHOTO paboTarth B rpymre.
MaJCHUs.
HesecomocTs.

17 | 3axon BcemupHoro N3yuyenu e | 3akOH BCEMUPHOTO 3anuceiBaTh 3aKOH BCEMUPHOTO TATOTEHUSIB BUAE | @.0. 8§15,

TATOTEHHS. HOBOT'O TATOTEHUS U YCIIOBHSIETO MaTeMaTHYECKOT0 YpaBHEHUS Vip.15
MaTepua MIPUMEHUMOCTH. cTp.64
na I'paBUTAIIMOHHAS

ITOCTOSIHHAS.

18 | Yckopenne KomOun dopmyna s W3 3ak0oHa BCEMHPHOTO TATOTEHUS v.0. 8§16,
CBO0OOHOIO WPOBaHH OTpeieNICHUs] yCKOPEHUsI | BHIBOJAUTH (GOPMYITy Yrp.16
najeHusi Ha Bl YPOK CBOOOJIHOTO MaICHHMS. _ crp.67
3emue 3aBUCUMOCTb YCKOPEHUS 8=
U IPYTHX CBOOOIHOTO TIAJICHUS OT
HeOeCHBbIXTeJIaXx. IIUPOTHI MECTA U

BBICOTEI HaJT 3EMIIEH.

19 | [IpsamosuHeiinoe U KomOun Vcnosue [TpuBOIUTH MpUMEPHI TPSIMOIMHEHHOTO U ®.0. 817,18
KPHUBOJIMHEHHOE WPOBAaHH KPHUBOJHHEHHOCTH KPUBOJIMHEHHOTO JIBUKCHHSI TEJT; HA3bIBATh Yrp.18
JABHKEHHE, Bl YPOK JIBKCHUS. YCIIOBUS, TIPU KOTOPBIX TeJa IBUKYTCS ctp.75
JBuKeHHe TE1aM0 Hanpasnenue ckopoctu MPAMOJIMHENHO WM KPUBOJIHUHEIHO; BHIYUCIATD
OKPYKHOCTH c TeJa MpH ero MOJIyJIb IEHTPOCTPEMHUTETHHOTO YCKOPEHUS TI0
MOCTOSTHHOI KPUBOJIMHEHHOM _vE
110 MOZLYJTIO NBIKEHIH (B opmyre “U TR .

YJACTHOCTH, 110
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CKOpPOCTHIO.

OKPY>KHOCTH ).
[lenTpOoCcTpEMUTENBHO

¢ YCKOpPCHHE.

20

HUckyccTBeHHBIE
CIIyTHUKH 3eMJIM.

KomMOuu
HWPOBaHH
BI1 YPOK

Op6ura, IC3, nepBas
Y BTOpasi KOCMHYECKast
CKOpPOCTB.

YMeHNE BRIUUCIIIT NCPBYIO U BTOPYIO
KOCMHUYCCKYIO CKOPOCTh.

V.0.

819,
VYnp.19
ctp.81

21

Hmnyase Tega.
3akon
COXpaHEHMS
HMIIYJIbCa.

N3yuenu e
HOBOTI'O
Marepua
aa

[TpuunHbI BBEICHUS B
HayKy (HU3UIECKOi
BEJIMYMHBI — UMITYJIbC
tena. Umnynse Tena
(popmynupoBka u
MaTeMaTh4ecKas 3aImuch).
Enununa umnysibca.
3aMKHYyTas cucTema Tedl.
V3MeHeHne UMIYIbCOB
TEJ MPHU UX
B3aUMO/ICHICTBUH.

BriBog 3akoHa
COXpaHEHUSA
WMITYJIbCA.

JlaBaTp onpezneneHue UMITyJibca Tella, 3HaTh €ro
CIMHHUILY; OOBSICHSATDH, KaKasi CHCTEMa Tell
Ha3bIBAECTCS 3aMKHYTOM, IPUBOAUTH IPUMEPHI
3aMKHYTOW CHCTEMBI;3aUChIBATh 3aKOH
COXPAaHEHHUs UMITYJIbCA.

®.0.

820,
Yp.20
cTp.85

22

PeakTuBHOC
ABHKeHue. Pakersl.

Kombun
MPOBaHH
BII YPOK

CymHocTh 1 IpUMepbl
PEaKTUBHOTO JBHKCHUS.
Haznauenwue,
KOHCTPYKIHUS 1
MIPUHLIUI JEUCTBUSA
paKeThI.
MHorocTyneH4arbie

PaKeTBL.

HaGnronate 1 00BSICHATH MOJIET MOJIENN
pPaKeTshl.

®.0.

821,
nepeckas
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23 | BoiBOa 3aK0HA KomOun 3aKOH COXpaHEHUS Pemiats pacueTHbie U Ka4€CTBEHHbIE vV.0. 8§22,
COXpaHeHHs HWPOBaHH MEXaHHYCCKOMN 3a/1auyu Ha TPUMEHEHUE 3aKOHA Vip.22
MeXaHHYeCKOii bIl YPOK sHepruu. BeiBon COXpaHEHHUS SHEPTHUH. c1p.94
JHEPTrUM. 3aKOHA U €TO

MIPUMEHEHHUE K
pELIeHUIO 3a/1a4.
Mexannuyeckue KoJ1e0aHus U BOJHBI. 3BYK. (84)

24 | KojgebareanHoe Nsyuenun e | IIpumepsl Ornpenenars KojiebaTeIbHOS IBUKEHUE TIOCTO ®.0. §23-24,
JBHKEHHE. HOBOT'O K0J1e0aTeIIbHOTO MIpU3HAKaM; IPUBOAUTH MPUMEPHI KOJICOAHUI; ompesien
CBoGoaHbIE Marepua neuxkeHus. OOIIMe 4epThl | OMUCHIBATH JUHAMHUKY CBOOOTHBIX KOJIEOaHHI CHUS
KoJ1e0aHus. JIa Pa3HOO0PA3HBIX MPY>KUHHOTO U MaTEeMAaTUYECKOT0 MasiTHUKOB;

BeauunHsbl, kosieOanuii. [[uHamuka U3MEPSTH )KECTKOCTh IPYKUHBI HIIK PE3UHOBOTO
XapakTepusywinmne KoJIcOaHmi IHypa
KoJ1e0aTe/IbHOe TOPU30HTAIILHOTO
JBHKEHHE. MPY>KUHHOTO MasiTHUKA.
CB00OOIHBIEKOICOAHNS,
KoyieOaTeNIbHEIC
CHCTEMBI, MasITHHK.

25 | JlaGopaTopHas Ypok- MasiTHUK, Iepuos, [IpoBoauTh HcCEqOBaHUS 3aBUCUMOCTH nuceM | hopMyn 4.12
padora Ne3: nmabopart 4acToTa KoJieOaHuH, nepuo/ia (4acToThl) KOJIeOAHUI MasITHUKAOT e€HHas | Bl
«HccaeqoBanue OopHas JIUIMHA HUTH, OT KaKHUX JUTMHBI €70 HUTH; PEJCTABIATh PE3YIbTaThl poBe
3aBHCHMOCTH paborta XapPaKTEPUCTUK 3aBUCUT W3MEPEHHI U BBIYUCIICHUI BBHIC TAOJIHII, pKa
nepuoaa u nepuos paboTaTh B rpymIe. BBINOJI
YacTOThbI MaTeMaTU4eCKOro HEHHs
CBOOOJTHBIX MasiTHUKA. JL.P.

KOJIeOaHu#
HHUTSHOTO
MAasITHUKA OT
€ro AJMHbI.
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26 | F'apmMonnueckue KomOun [IpeBpaiienue OOBSCHATD MPUYUHY 3aTyXaHUs CBOOOTHBIX ®.0. §25-27,
KoJieOaHus. HWPOBaHH MEXaHUYECKON IHEPTUn Kose0aHuii; Ha3bIBATh YCIOBHECYIIIECTBOBAHUS Vp.24
3aryxawmme BIil YPOK KoJ1e0aTeIbHON CUCTEMBI | HE3aTyXaloIUX KOJIeOaHUH. c1p.107
KoJieOaHus. BO BHYTPEHHIOIO. OOBSICHSTH, B YeM 3aKJIFOYACTCS SIBIICHUE
BobiHyK/1€eHHbBIE 3aTyxaromue u pe30HaHca; MPUBOAUTH IPUMEPHI MOJIE3HBIX U
KoJieOaHus. BBIHYK/ICHHBIE BPEIHBIX MPOSIBJICHUIN pe30HAHCa U TTYTH
Pe3onamnc. koseOanus. Yacrora YCTPaHEHHS MMOCICTHUX.

YCTaHOBUBIITUXCS
BBIHYICHHBIX
KoJieOaHuM. Y cioBUs
HACTYIUJICHUS U
¢busnveckas CynHoCTh
SIBIIGHUSI PE30HAHCA.

27 | PacnpocTtpanenue KomM6un XapaKTEepUCTUKH BOJIH: HaspiBaTh BeJIMUMHBI, XapAKTEPU3YIOLIUE vV.0. 828,29
KoJie0aHuii HMPOBaHH CKOPOCTb, JJIMHABOJIHEI, yIpyTHe BOJIHBI; 3aMTUCHIBATH (DOPMYIT onpesen
B cpeae. BoaHbl. BI YPOK 4acToTa, epUoL B3aMMOCBSI3U MEXKY HUMH. CHUS
JIIMHA BOJIHBI. KoJIeOaHUH.

Ckopoctb CBs13b MKy 3TUMU
pacnpocTpaHeHust BEJTMYUHAMHU.
BOJIH.

28 | McTounuku 3ByKa. Kom6un HcTounuku 3Byka — Ha3zbiBaTh 1Mamna3oH 4acToOT 3BYKOBBIX BOJIH; ®.0. §30-31,
3ByKOBbBIC WPOBaHH Tena, KoJeOrouecs ¢ MIPUBOJIUTH TIPUMEPHI UCTOYHUKOB 3BYKA; TepecKas
KoJieOaHusl. Bl YPOK gactotoii 16 ['m — 20 MPUBOUTH 0OOCHOBAHMS TOTO, YTO3BYK

Bricora, Tem0p
U TPOMKOCTbD

kl'n. YbTpasByk u

UHOPA3BYK.
OXo0JIoKaIH.

SABJISIETCS] IPOJOJIHON BOJTHOM.
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3BYyKaA.

29 PaCHPOCTpaHeH ue Kom6un Hannune cpeabl — BreiaBurath TUIIOTE3EI O 3aBUCUMOCTHU CKOpPOCTH d.0. 832,
3ByKa. HWPOBaHH HEO0OXO0MMOE YCIIOBHE 3ByKa OT CBOWCTB CPE/Ibl M OT €E€TEMITEPaTypHhI; Y1p.30
3ByKOBbI€ BI YPOK pacnpocTpaHeHHUs 3BYKa. 0OBSICHATH, IOUYEMY B Fa3aXCKOPOCTh 3BYKa cTp.138
BOJIHBI. CxopocTh 3ByKaB BO3PACTaET C MOBBIIICHUEM TEMITEPATYPHI.

pa3IMYHBIX Cpe/ax.

30 | KonTpoabnas YpOK- Tema: 3aKOHBI YMeHue pemath 3aJ1a4u: pacueTHhIE, KOHT]
padora Ne2 KOHTPOII JBHKEHHUS U rpaduyeckue, KaueCTBEHHBIC. OJIbHAS

bHas B3aUMOJIEHCTBHSA TeJl. pabor
pabora MexaHu4veckue a
K0J1e0aHHus ¥ BOJIHBI.

31 | OTpaxkeHue 3ByKa. KomOun OTtpakeHue 3ByKa. OOBSICHATH HAOIIOMAEMBIH OIBIT 10 833,
3ByKOBOIi HWPOBaHH 9x0. 3ByKOBOH BO30YKICHHUIO KOJICOAHUI OHOTO Tepeckas
pe3oHaHC. BII YPOK pE30HaHC. KaMepTOHa 3BYKOM, HCITYCKAEMBbIM JIPYTUM

KaMEpTOHOM TaKOH K€ YaCTOTHI.
uekTpoMarHuTHoe moJie (134)

32 | MarnuTHoe N3yuenn e | MUcTounnkmu JlenaTh BBIBOJBI O 3aMKHYTOCTH MarHUTHBIX V.0. 8§34,

noJie. HOBOT'O MarHuTHOTO MOJIS. JUHUN U 00 OCJIa0JICHUH MOJISIC yIaJICHUEM OT Vp.31
Marepua 'unoteza Ammepa. MIPOBOJTHUKOB C TOKOM. cTp.149

na I'padmuueckoe

n300pakeHne

MATrHUTHOTO ITOJIS.
JInaun
HEOJAHOPOJHOIO U
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OJIHOPOJTHOTO
MarduTHOTO IIOJIS.

33 | HanpasBJienue Kombun CBs13p HanpaBICHUA DopMyIMpOBaTh MPABUIIO IPABON PYKUAJIA v.0. 835,
TOKa U MPOBaHH JMHUNA MarHUTHOTO TOJIA | COJICHOMA, IPABMIIO OypaBunKa. Vrp.32
HaIlpaBJIeHHE BI ypOK TOKa C HaIlpaBJICHUEM OnpenensaTs HalpaBICHUE MEKTPUYECKOTO ctp.152
JIMHHU I TOKa B IIPOBOJHUKE. TOKA B IIPOBOJIHUKAX MHAIIPABIICHUE JIMHUI
€ro MAarHUTHOI' O [IpaBunoOypaBuuka. MarHuTHOTO I1OJIA.

MOJIS. [IpaBuio npaBoi pyku
JUISL
COJICHOM/JIA.

34 | O6napyxenue Kombun JleficTBHE€ MarHUTHOTO IIpuMeHATH MPaBUIIO JIEBOW PYKH; OIPEIEIATh V.0. 8§36,
MATHUTHOT'O I0JISI UPOBaHH I10JIs Ha IPOBOJHUK C HaIpaBJICHUE CUJIBL, JEHCTBYIOLIEH Ha Omnpenen
110 ero AeCTBHIO BII YPOK TOKOM M Ha JBIKYILYIOCS | DJIEKTPUYECKUI 3apsi, ABHKYIIUNCS B eHUS
HA YJIEKTPHYECKU i 3apsKEHHYIO YaCTHULLY. MarHMTHOM I10JI€; ONIPENEIATh 3HAK 3apsaaa U Teopus
TOK. IIpaBuiio [IpaBuio neBoi pyku. HaIlpaBJICHUEBUKEHNS YaCTULIBI. epeckas
JICBOH PYKH.

35 | Uuayknus N3yyenu e | MHAyKIMS MarHUTHOTO 3anuchIBaTh GOPMYIy B3aUMOCBSI3U MOYIIS ®.0. §37-39,
MarHuTHOTO MOJISL. HOBOTI'O nosist. Moy BEKTOpa BEKTOPAa MarHUTHOM MHAYKLIMU B MarHUTHOTO Onpenen
MarnuTHbIH marepua MAarHUTHON MHTYKIIUH. MoJIsI ¢ MOJTyJieM cuiibl F, neficTBytomei Ha CHUS
MOTOK. fIBJIeHnE na JInHMM MarHuTHOMN NPOBOHUK JUTMHOM |, pactonokeHHbI#H Teopus
3JIEKTPOMAHHUTHOMN MHAYKIMK. EauHAIb NEPIEHIUKYJIPHO JTUHUAM MarHUTHOM epeckas
HHAYKIHUH. MarHuTHOM MHIYKIUU. MHAYKIIMU, U CHJION TOKa | B MPOBOJTHUKE;

3aBUCHMOCTh MATHUTHOT'O
IOTOKA,
MIPOHU3BIBAIOIIETO
MJI0IAIb KOHTYPa, OT
MJIOIIA A KOHTYpA,
OpUEHTAIINH

OIIMCHIBATH 3aBUCUMOCTH MAarHUTHOT'O IIOTOKA OT
WHAYKIIHA MarHATHOTO TIOJIS, IIPOHU3BIBAIOIIIETO
TUIOMIA/Ib KOHTYpa U OT €r0 OPUEHTAIUH 110
OTHONICHHIO K TUHUSIMMArHATHOW WHTyKITHH.
HaGmromats u

OTIMCHIBATH OMBITHI, TTOATBEPIKIAIOIITHIE
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TJIOCKOCTH KOHTYpa I10
OTHOIIIECHUIO K JTUHUSIM
MAarHuTHON MHIYKIIMH 1
OT MOJTYJIsI BEKTOpa
MarHuTHON MHIYKIIHH
MarduTHOTO ITOJIS.
OnbiThl Dapajes.
[TprurHa BO3HUKHOBEHUS
WHIYKIIMOHHOTO TOKA.
Ornpezenenue sSiBIEHUS

IMMOABJICHUE  JJICKTPHYCCKOI'O IIOJIA  IIpHU
U3MCHCHHHW  MAarLuTHOI'O IIOJIA, ACJIAaTh
BBIBOJbI.

3JIEKTPOMAarHUTHOM
WUHIYKIHH.
TexHnueckoe
[IPUMEHEHUE SBJICHUS.

36 | JlabopaTopHas Ypok- DneKTpOMarHuTHast [TpoBoAMTH HCCIEIOBATENBCKUM SKCIIEPUMEHT 110 | MUCBM | (hopmyn
padora Ned: « nabopat MHIYKINS, W3YYEHHUIO SIBJIICHUS YIEKTPOMAarHuTHOU €HHas | Bl
N3yuenue siBieHus1 opHast MHIYKIIMOHHBIN TOK. MHAYKIIMW; aHAJTU3UPOBATh PE3yJIbTaThl npoBe
JIEKTPOMATHAT pabota HKCIIEpUMEHTAH JIe1aTh BbIBOJIbI;, paboTaTh B pKa
HOM MHAYKIUW». rpymte. BBIITOJI

HEHUS
JLP.

37 | HanpaBaenue N3yuenn e | Bo3HMKHOBEHME HaGnronate B3aumoeiicTBrE allOMUHUEBBIX V.0. 840-41,
HHAYKIMOHHOTO HOBOT'O WHIYKIIMOHHOTO TOKaB KOJIEIl C MarHUTOM; OOBSCHATH PU3NYECKYIO CYTh Ymp.38
Toka. [IpaBuio Martepua QIIOMUHHEBOM KOJIbIIE npasuia JIeHna u GopMyIMpoBaTh €ro; ctp.173
Jlenua. fIBienne na IIPY U3MEHEHUHU ITpumensaTenpaswiio JIeHa 1 mpaBuiIo IpaBoi

CAMOMHIAYKIMH.

MpoXOoAAIICrO CKBO3b
KOJIbI1IO MarHuTHOI' O

notoka. OnpenenexHue

PYKH JIJIsl OTIpEIeTICHUS HAPaBICHUS
WHIYKIIMOHHOTO Toka. Habmronats u

OOBSCHSTH SIBJICHUE CaAMOWHIAYKIHH.
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HanpaBJICHUSA
WHAYKIIMOHHOIO TOKA.
[IpaBuio Jlenna.
dusnueckas CyTb
SIBJICHUSI CAMOMHTYKIINH.
NHAYyKTUBHOCTS.
DHeprusi MarHUTHOTO
IIOJISL TOKA.

38 | IlosyueHnue u Komb6un [TepemennbIit Paccka3biBaTh 00 YCTPONCTBE U IPUHIIMIIE d.0. 842,
nepeaava WPOBaHH INMEKTPUUICCKUH TOK. JIEHCTBUS TeHEpaToOpa MEPEMEHHOTO TOKa, Yp.39
nepeMeHHoro B YpOK DIEeKTPOMEXaHUIECKHU i Ha3zbiBaTh ciocoObl yMEHBIICHHUS TOTEPh ctp.179
TOKA. WHIYKITHOHHBIN AJICKTPOIHEPTHH TIepeiade ee Ha OoJbIIue
TpancdopmaTtop reHeparop (Kak nmpumep pacCTOSIHUSI.

— TUAPOTEHEPATOD). Paccka3piBaTh 0 HA3HAYCHUH, YCTPOHCTBEH
[Totepu snepruu B JIDII, MIPUHITUIIE ACHCTBUS TpaHChopMarTopa.
CIIOCOOBI YMEHBIIICHUS [Tpumenenne Tpanchopmaropa.
noteps.Haznauenue,

YCTPOMCTBO Y MPUHITUIT

JIEVCTBUSA

TpaHcopmaTopa, ero

MPUMEHEHUE TIPH

nepenaye

ANEKTPOIHEPTUH.

39 | DJIeKTpOMarHuTHOE KomOun DNeKTpOMarHuTHOE Habmto1aTh OMBIT IO M3MTYYEHUIO U V.0. §43-44,
noJie. WPOBAaHH I10JI€, €r0 UCTOYHHK. MIPUEMY JICKTPOMArHUTHBIX BOJIH. Vrp.41
DJIEKTPOMATHUT B yPOK Paznuumne mexay OnuceIBaTh Pa3IUyus MEXKTY BUXPEBBIM c1p.186
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HbI€ BOJIHBI.

BUXPEBBIM
AIEKTPUUYECKUM U
ANEKTPOCTATHUECKUM
MIOJISIMU.
DNeKTPOMarHuTHbHIE
BOJIHBI: CKOPOCTb,
MOTNEPEYHOCTh, IITMHA
BOJIHBI, IPUYNHA
BO3HUKHOBEHUS BOJIH.
[Tonyuenue u
perucrpanus
3JIEKTPOMArHUTHBIX
BOJIH.

SJIICKTPHUYCCKHUM H SJICKTPOCTATUUCCKHUM
IIOJISAMH.
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40 | KoaedareabHblii KomOun BricokodacToTHBIE Hab6nronaTe cBOOOIHBIE 2JIEKTPOMarHUTHBIC V.0. 845-46,
KOHTYP. HWPOBaHH 3JIEKTPOMAarHUTHbHIC KoseOaHus B KOJIeOaTEIbHOM KOHTYPE; JeNIaTh Yrp.43
IMonyyenne bIl YPOK KoJIeOaHMS ¥ BOJIHBI BBIBOJIBI;pelIaTh 3a1a4i Ha popmyny ToMmcoHa. c1p.195
3JIEKTPOMATHUT — HeoOXOouMBbIe Paccka3biBaTh 0 MPUHLKIIAX PATUOCBS3H U
HBIX KOJIeOAHMIA. cpeAcTBa IS TEJICBUACHUS.

IpuHIUNBI OCYIIECTBJICHUS

PaauocBsI3u U paaroCBs3H.

TeJleBU/ACHUSI. KonebartenbHblil KOHTYD,
MOJIyYeHUE
3JIEKTPOMArHUTHBIX
konebanuii. opmyna
TomcoHa.
biok-cxema
nepeaaroniero u
MIPUEMHOTO YCTPOUCTBIIS
OCYIIECTBICHUS
PaguoCBsI3H.
AMIuntynHas
MOAYJSALUA U
NETEKTUPOBAHUE
BBICOKOYACTOTHBIX
KoJIcOaHMH.

41 | DJeKTPOMArHUT Hasl KomMOun CBeT-uacTHBIN cyuyan HaspiBath paznnuHbie AUana3oHbI V.0. 847-48,
NPHUpPOAA CBeTA. HWPOBaHH 3J€KTPOMArHUTHBIX BOJIH. | BJIEKTPOMArHUTHBIX BOJIH. dbopmyi
IIpenomienue BIl YPOK Jnama3zoH BUAMMOTO BI
cBeTa. W3IIYy4EeHHS Ha IIKaje
Du3HYecKHil CMBbICII 3JIEKTPOMATrHUTHBIX BOJIH.
nokaszareJss DOTOHBI

(KBaHTBHI).
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npejaomMJicHus.

42 | ducnepcus KomOun SIBrieHME qUCTIEpCHH. Hab6nronaTe pasinokeHue 6eIoro cBeta B CIIEKTP D.0. 849,
cBera. IllBeTa HWpPOBaHH Paznoxxenue 6emoro MIPU €r0 MPOXO0XKJICHUU CKBO3b MPUMY U TepecKas
TeJl. bIl YPOK CBETa B CIIEKTP. MoJTydeHue 0eJI0ro CBeTa MyTeMCIIOKCHUS

[Tosrydenue OGenoro cBera | CIEKTPAIbHBIX LIBETOB C IIOMOIIBIO JIMH3HI.
MyTEM CIIOXKEHUS OOBSICHATD CYTh U AaBATh ONPEICIICHHE
CIIEKTpaJIbHbIX IIBETOB. SIBJICHUS JIUCTICPCUH.

[IBeTa Temn.

Haznauenue u

YCTPOWCTBO

cnektporpada u

CIIEKTPOCKOIIA.

43 | THIBI ONTHYECKHX Nzyuyenu e | OObsacHenue uznydeHus u | OOBSCHATH U3TYUYEHUE U MOTJIONIEHUECBETA ®.0. 850, 51
CIIEKTPOB. HOBOT'O IIOTJIOIICHUS CBETa aTOMaMH U IIPOUCXOXKICHUE JTMHEUYAThIX ompesen
Ilorsaomenue u Marepua aToMaMH B CIIEKTPOB Ha OCHOBE MocTysatoB bopa. CHUS
HCIIyCKAaHMe CBeTa Ia MIPOUCXOKACHUS
aToMaMM. JIMHEWYATHIX CTIEKTPOBHA
IIpouncxoxaenue OCHOBe€ Iocrynarosbopa.

JHHeNYaThIX
CIIEKTPOB.

44 JIaﬁopaTopHaﬂ ypOK' CHGKTp, BUBI YMeTh pa3nu4vaTh BUIBI CIEKTPOB. IINCbM (I)OpMy'J'I
padora NeS « nmabopart CIIEKTPOB, OTJINYUSA €HHas | bl
Habawoaenune OpHas CHEKTPOB. poBe
CILJIOLLIHOTO M pabora pka
JHHEHYATBIX BBINOJI
CIIEKTPOB HEHUS
HCILYCKAHM . JL.P.

Crpoenne atoma u aToMHOr0 siipa. Ucnonb3oBanue 3Hepruu atoMHbIx saep (134)
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45 | PagnoaKkTHBHOC N3yuenn e | CnoxxHBIN cocTaB OrnuceiBath onbIThl Pesepdopmaa: mo d.0. 852,

Tb. Mojenu HOBOTO PaIMOaKTUBHOTO 00HApY>KEHHIO CI0KHOTO COCTaBa Bomnpock!
aTOMOB. Marepua W3JIy4eHHUs, o, B- 1 V- PaIMOAKTUBHOTO U3JIYYCHHS U TI0 UCCIICIOBAHUIO cTp.226
na yacTUIbl. Mozelib aTOMa | C IIOMOIIBIO PACCEeSIHUS O-4aCTULl CTPOCHUS

Tomcona. aroma.

OmnsiThl Pesepdopaa mo

paccesHUIO 0.

yactuil. [[manerapras

MOJICIb aTOMA.

46 | PaagnoakTuBHBIE Kom0Oun [IpeBpaienus sauep OOBSCHATD CYTh 3aKOHOB COXPAHECHUS vV.0. 8§53,
npeBpalieHust HWpOBaHH MpU paiOaKTUBHOM MacCOBOT'O YHCJIA U 3apsijia Mpu Vip.46
aTOMHBIX sijiep. Bl YPOK pacmajie Ha mpuMepeat- PaIMOAKTUBHBIX MMPEBPAIICHUSX. c1p.229

pacrnaja pasusi. [IpuMeHATh 3TH 3aKOHBI IPH 3aIMUCH
Ob6o3HaueHue saep YPaBHEHUH SJIEPHBIX PEAKIIHH.
XUMHYECKUX DJIEMEHTOB.

MaccoBoeu 3apsiAoBo€e

quca.

3aKOH COXpaHEHUS

MAacCOBOTO YHCJa U

3apsa npu

paOaKTUBHBIX

MIPEBPAIICHUSIX.

47 | DKcnepUMeHTAJ KomOun Hasznauenwe, N3mepsTh MOIIHOCTH A03bI PAAHAIMOHHOTO d.0. 854, 55,
bHBbIE METOAbI WPOBaHH YCTPOWCTBO W TIPUHITUTI (dhoHa T03UMETPOM; CPAaBHUBATH TOJTYICHHBIN CocTaBu
HCCJIe0BaHMS B YpOK JEWCTBUS CUETUMKA pe3ynbTaT ¢ HAUOOBIIINM JOMYCTUMBIM JIJIS T
YacTHUll. I'efirepa nxkamepsl 4eI0BEKA3HAYCHUEM. TaOMIHUIy
OTKpbITHE Bunnscona.

NPOTOHA H
HeHTpoHa.
48 | CocraB N3yuenn | IIpoTonHO- OOBsICHATD (PU3UUECKUN CMBICI TOHSITHIA: ®.0. 856-57,
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aTOMHOro  sjapa.
SnepHbie  CHIIBIL.
JHeprusi  CBA3M.
HedekT maccol.

€ HOBOTO
marepua
na

HEUTPOHHAsS! MOJIEIb
sapa. uznueckui
CMBICJI MacCOBOI'O U
3apsiJ0BOTO YUCETL.
Oco0eHHOCTH SePHBIX
CHIL.

N3oTonsl. DHeprus
CBA3U. BHyTpeHHss
SHEPTHUsl AaTOMHBIX
saep. Bzaumocss3b
MacChl U SHEPTUU.
Hedext macc.
Brinenenue nim
MOTJIONICHUE YHEPTUN

B AACPHBIX PCAKIHAX.

MaccoBOE U 3aps/10BOE YHCIIA.
OOBACHATD (PU3MUYECKHI CMBICI TOHATHH:
SHEPTHs CBA3H, NePEKT Macc.

Vp.48
ctp.240
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49

Henenue sinep
ypana. Hennas
peakuus.
SAnepubliipeakTop.
IIpeodpa3oBanue
BHYTpPeHHeil
JHEPTrUM ATOMHBIX
sijiep B
3JIEKTPHYECKYI0
IHEPIruio.

KomOun
HWPOBaHH
bIl YPOK

Moaens nponecca
JIEJICHUS Si7jpa ypaHa.
Beinenenue sneprum.
VYcnoBus npoTeKaHus
YIPaBIIIEMOM LETTHOM
peaKkiuu.
Kpurnueckas macca.
Haznauenwme,
YCTPOMCTBO, IPUHLIHUII
JICUCTBUA SIIEPHOTO
peakTopa Ha MEAJIEHHbBIX
HEUTpPOHAX.

[IpeobpazoBanue
SHEPIUu sijiep B

OnuceIBaTh NpoOIECC AETIEHUS AIpa aTOMaypaHa;
OO0BSCHATH (PU3NUECKUNA CMBICT TOHATHI:
LEMHAs peaKiys, KpUTHUECKasi Macca; Ha3blBaTh
YCJIOBHS IIPOTEKAHUS YIIPABIIIEMON LIETTHON
peakuuu.

Paccka3biBaTh 0 HA3HAYEHUH AIEPHOTO
peakTopa Ha MeJJIEHHbIX HEUTPOHAX, €r0
YCTPOMCTBE U MPUHUMIIE IEUCTBUSA; HA3bIBATh
npeumyiiectsa u Hepoctatku ADC nepen
JPYTUMU BUJIAMH JIEKTPOCTAHIUH.

®.0.

858-59,
Omnpenen
CHHUSI
Teopus
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ANEKTPUUYECKYIO

SHEPTHIO.
50 | KonrpoJabHas YpPOK- Tema: YMeHue pemars 3a1auu: pacyeTHhIE, KOHTP
padora Ne3 KOHTPOJI DJIEKTPOMATHUTHOE rpaduueckue, Ka4eCTBCHHEBIE. OJIbHAs
bHast noJie pabor
pabora a
51 | AToMHast Kom0Oun du3nYECKUE BEINYNHBL: Ha3zpiBaTh pu3HYECKUE BEIIMYUHBL: D.0. 860-61,
JHepreTuKa. UPOBaHH MOTJIOIICHHAs 103a MOTJIOUICHHAsS 1032 U3Ty4YeHusl, Kodhpuinent dopmyin
Buoaoruveckoe Bl YPOK W3JTy4YCHHS, Ka4yeCTBa, YKBUBAJICHTHAS103a, [IEPHO/T BI,
AeicTBHE K03 (ULIMEHT KayecTBa, noytypacnaja; ciymars aokian «HeratuBHoe 00603Hau
paauanmu. SKBUBAJICHTHAs J103a. BO3JECHCTBUE paJMalliy HA )KUBbIE OPraHU3MBbI CHUIS,
3akon Bnusuaue U CIIOCOOBI 3aIIUTHI OT HEe» ¢ INHHUIIBI
PAIHOAKTHBHOI O PaarOaKTUBHBIX A3MEPEH
pacnaja. W3JIy4€HUH Ha KUBbIE U
opranusmsl. Ilepuon
noyypacnaaa
paarOaKTUBHBIX
BELIECTB. 3aKOH
PaguOAKTUBHOTO
pacnana. CriocoOsbl
3aIINATHI OT PAIAALINAH.
52 | Tepmosinepnas Kom6un VYcnoBus IpOTEKaHUAN Ha3siBath ycinoBus NpoTEeKaHUs @.0. 862,
peakuus. UPOBAaHH [IPUMEPBI TEPMOSIACPHBIX | TEPMOSAIEPHON pPEaKIUU; IIPUBOJIUTD Crp.264
BIl YPOK peakuuii. Bergenenue MIPUMEPBI TEPMOSIICPHBIX PEAKIIHIM; MpOYnTA
MPUMEHSATH 3HAHUS K PELIECHUIO 3a/1a4. Tb

SHEPIUU U
MIEPCIIEKTHUBHI €€
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HMCIOJIb30BaHMUA.
Hcrounuku sHEprumn
CoJIHIIa U 3BE3]I.

53 | JlabopaTtopuas Ypok- Pannanmnonnsiit ¢ow, VMeETh HONIb30BAThCS JO3UMETPOM. nuceM | hopmyn
padota Ne6 nmabopar JO3UMETP, PCHTTEHBI, €HHas | Bl
«H3mepenne opHas 3UBEPTHL, IPEH, MpoBE
€CTeCTBEHHOr0 (poHa pabora SKBUBAJICHTHAs J03a. pKa
A03UMETPOM). BBITOJ

HEHUS
JL.P.

54 | JlabopaTopHas Ypok- 3aKOH COXpaHEeHUS YMeTh NPUMEHSATh 3aKOH COXPaHEHUsS UMIyJbca | MUCbM | (popmyn
padota Ne7 nmabopar UMITYJIBCA, IPUHITAT U JUTSI OOBSICHEHUS JIBMOKCHHUS JIBYX sIIEp, €HHas | Bl
«H3yuenue opHast CYTh JeNieHus sifjpa aToMa | 00pa30BaBIIMXCS MPU ACTCHUUSLAPA aTOMa IpoBe
JeJIeHUs siiep pabora ypaHa, TPEKH YaCTHII. ypaHa. pKa
aToMa ypaHa no Ymets paboTats ¢ pororpadusamu, ux BBITIOJN
(pororpapusm AHAJIU3UPOBATH. HEHUA
TPEKOB». JL.P.

55 | Pemenne 3aaay. YPOK Crtpoenue aroma u YMenue pemars 3aJ1a4u: pacueTHhIE, nuceM | hopmy

pelIeHuss | aTOMHOTO sJIpa. rpaduyeckue, KaYeCTBEHHBIE. €HHOY | BI
3a1a4 JIOCKHU

56 | JlabopaTopHas Ypok- [Tepuon momypacnana. YMeTp oOIleHWBaTh TEPHUOJ] MOJypacmaja nuceM | hopmy
pabora Ne8 nabopar MPOAYKTOB pacmaja pajoHa C TOMOIIbIO eHHas | Bl
«Ouenka opHas OBITOBOTO JJO3UMETpA. MpoBe
nepuoaa pabora pka
noJiypacnaja BBITION
HAXOAIIUXCSA B HEHUS
BO31yXe JLP.

NMPOAYKTOB

pacmajaa ra3a
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paaoHa.

57 | JlabopaTtopuas Ypok- Tpeku 3apsyKEeHHBIX YMeTh 00BACHATH XapakTep ABHKCHUS nuceM | hbopmy
pabora Ne9 nmabopar YacCTHII, 3apsKEHHBIX YaCTHII. €HHast bl
«HM3yyeHune Tpexkos OpHas XapaKTEPUCTUKU U npoBe
3apsiKeHHBIX YACTHI] pabora OTJIINYMSI TPEKOB. pxa
110 TOTOBBIM BBITOJ
(¢ororpapusam. HEHUSA

JL.P.
Ctpoenue u 3Boawonusa Beesennoii (114)

58 | Cocras, cTpoeHue N3yuenn e | CoctaB CosnHeuHOU Habnronats cnaiinel uinn potorpaduu HeOecHbIX | @.O. 863,

U NPOUCXOK/IEHUE HOBOI'O cuctemsl: ConHle, 00BEKTOB; HA3bIBaTh IPYIIIBI 0OBEKTOB, BXOSIIINX VY CTHO
COJIHEYHOH MaTepua BOCEMb OOJIBIINX B COJIHEUHYIO0 CUCTEMY; IPUBOIUTH IPUMEPHI BOIIPOCHI
Cucremsl. na I1aHeT (IIecTh U3 M3MEHEHHUSBH/IA 3BE3/IHOTO HeOa B TEUECHHUE CYTOK.

KOTOPBIX UMEIOT

CIIYTHHMKH), TISTh

IJIaHET-KApJIMKOB,

acCTEepOM/Ibl, KOMETHI,

METEOpHbIE Tela.

dopmMupoBaHue

CoJHEeYHOU CHCTEMBI.

59 | boabmme nianersl Kombun 3emJIs U Tu1aHeTsl 3eMHOM | CpaBHMBATH IJIAHETHI 36MHOU TPYIIIIbI; ®.0. 864,
ConHevHoii MPOBAaHH rpynmnsl. OOLIHOCTH IUTAHETHI-TUTAHThI; AHAJIM3UPOBATh VY CTHO
CHCTEeMBI. B YPOK XapaKTePUCTHK IJIaHET ¢dororpaduu um craiel mIaHeT. BOTIPOCHI

3€MHOM TPYIIIIBI.
[[1aHeThI-TUTaHTHI.
CnyTHUKH U KOJbLA
IJIaHET-TUTaHTOB.
60 | Maable Tes1a N3yyenn | Mansle Tena OnwuceiBath (poTorpadguu MabIx Tel ®.0. 865,
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CoaHeuHoii ¢ HoBoro | ComHe4HON CHCTEMBEI: COJIHEYHOM CUCTEMBL. YceTHO
CHCTEMBI. Marepua aCTEpOU/Ibl, KOMETHI, BOITPOCHI
Ja METEOpHBIE TEA.
OO0pazoBaHue XBOCTOB
koMmeT. PagnanT.
Merteopur. bonua.

61 | Ctpoenue, Kom0Oun CoJtHIIE U 3BE3/IBL: OOBSICHITH (PU3UIECKHE MTPOIIECCHI, D.0. 866,
U3JIyYeHUs: u HWpOBaHH cnoucras (30HHas) npoucxo e B Heapax CoJiHIla v 3BE3/T; VCTHO
IBOJIIOIHS COJTHIIA Bl YPOK CTPYKTYpa, MarHUTHOE Ha3bIBaTh MIPUYNHBI 00pazoBanus msTeH HACOJHIIE; BOIIPOCHI
H 3Be3/I. nosie. ICTOYHUK SHepruM | aHaIM3upoBaTh (GoTorpaduu COTHEYHON KOPOHBI U

ConHua u 3Be31 — TeIwio, | 00pa3oBaHuil B HEH
BBIJICTIIEMOE MPU

MPOTEKAHUHU B UX HEApPax

TEPMOSIIEPHBIX

peakuuii. Ctaguu

sBosonu CoJiHIIa.

62 | CTpoenue n KomMOun I'amakTuku. OnuceIBaTh TPU MOJIENTN HECTAIMOHAPHON ®.0. 867,
IBOJIIOLUSA UPOBaHH Meraranaktuka. Tpu Bcenennoi, npemnoxenusie @puaMaHoM; VerHo
BcesieHHOH. BIl YPOK BO3MOKHEIE MOJIEIIN OOBSICHSATH, B UYEM MPOSIBIIACTCS BOTIPOCHI

HECTallMOHAPHOU
Bcenennoi,
MpeaIoKEHHbIE A. A.
®puaMaHOM.
DKCNEePUMEHTAIBHOE
noATBEpkIeHne Xab010M
pacumpenusiBeceneHHoM.
3aKkoH

Xab0:a.

HECTAIlMOHAPHOCTH BCeleHHoil; 3amucriBaTh
3aKOH Xa00:1a
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63 | loaroroBka k YPOK 3aa4uu 10 TeMe: YMeTh NPUMEHSATD 3HAHUS IIPU PEILICHUU nuceM | hopmyn
rog0BOMH pEIEHUS | «3aKOHBI ABUKEHHUS U pacyeTHBIX, rpaMueCcKuX, KaueCTBEHHBIX3aay. €HHO Y | Bl
KOHTpO.HbHOﬁ 3aaaq B3aUMOJICUCTBHUSA TEI. Ymethb BbIpaXaTb U3 (bopMyan (bOpMy.]'Iy, JOCKHU
paodore. «MexaHnueckue HCKOMBIC BEIMYMHEI.

Pemenne 3agau: Kosie0aHUs U BOJIHBD».
«3aKoHBI

JABU/KCHUS U

B3aHMO/ICHCTBH 1

TeJ,

«MexaHnuyeckue

KOJIe0aHHS U

BOJIHBD).

64 | lloaroroBka K YPOK 3aa4u 1Mo TeMe: VYMeTh NPUMEHATD 3HAHUS IIPU PELLICHUU nuceM | hopMyn
ro0BOMH PCLICHHS | «DNIEKTPOMArHUTHOE pacueTHbIX, rpa)UUECKUX, KAUECTBEHHbIX3a/1a4. €HHO Y | Bl
KOHTPOJIbHOM 3a1a4 oJIeY. YMeTh BelpakaTh U3 GopMyiisl hopmyiy, JIOCKHU
paoore. VMCKOMBIE BEJIMYMHBI.

Pemenue 3agau:
«JIEKTPOMATHH
THOeE T10JIe».

65 | KonrpoabHoe YpOK- 3ana4n 3a Kypc YMeTh NpUMEHATh 3HaHUS [IPU PELICHUN KOHTp | hopMyn
TeCTUPOBaHHE B KOHTPOJI ¢u3uku 9 knacca pacyeTHbIX, rpadMuecKuX, KaueCTBEeHHbIX3a/1au. OJIbHas | Bl
pPaMKax UTOr0BOil bHas YMeTh BeIpaxarb U3 Gopmysisl Gopmyy, paborta
NPOMEKYTOYHOI pabora VCKOMBIE BEJTMUHHBI.
aTTecTaluu.

66 | Anaau3 YPOK 3anaun 3a Kype YMeTb NPUMEHSTh 3HaHUS [IPU PELICHUH nuceM | opmyn
BbINOJIHEHH S pelLieHus ¢u3uku 9 knacca pacyeTHbIX, rpadMuecKuX, KaueCTBEeHHBIX3a1ay. €HHO Y | Bl
roa0Bou 3a1a4 YMeTh BeIpaxarb U3 Gopmysisl Gopmyy, JIOCKHU
KOHTPOJILHOTO VCKOMBIE BEJTUYHHBI.

TeCTHPOBAHUS.
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67
68

Pemenue
saganui OI'D.

YPOK
peueHus

3a1a4

OI'D ®usuka. Tunossie
SK3aMCHAIlMOHHEIC
BapuaHThl. [Toz
penakuueii E.E.
Kamseesoii 2019r. 10

BapHaHTOB.

YMeTh NPUMEHSATH 3HAHUS TIPU PELLICHUN
pacueTHBIX, Tpa)UIECKUX, KAYeCTBCHHBIX3a/1a4.
YMmeTh BeIpaxkath u3 popmyisl popmyiy,
HMCKOMBIE BEJTUUMHBI.

MMHUCHM
€HHO Y
IOCKH

popmyn
bl
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