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Pabouas mporpamma no yueOnomy mnpeamety «Dusukay (6a30BbIii YPOBEHBD)
(mpenmeTHas o0nacTh «EcTecTBEeHHO-HAYUYHBIEC TTPEAMETHI» ) (J1ajiee COOTBETCTBEHHO —
nporpamma no ¢gusuke, (pu3nka) BKIIOYAET MOSCHUTEIBHYIO 3aIUCKY, COJCP’KaHUE
0o0y4eHwus, MIIaHUPYEeMbI€ PE3YJIbTaThl OCBOCHHS MPOrPaMMBbI 1O (PU3HKE.

[TosicHuTenbHas 3amucka.

[Iporpamma o pu3uke Ha ypOBHE OCHOBHOI'O OOLIEr0 00pa30BaHuUs COCTaBIEHA
Ha OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yibTaTaM OCBOEHHs Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3zoBatenbHOM mporpaMmel, npeactaBieHHbIX B @T'OC 00O, a Takxe ¢
ya€ToM denepanbHON padoueil MporpaMMbl BOCIIUTAHUS U KOHIEIIIUN TPETOJaBaHUS
yueOHOoro npeamera « ODu3nKay.

Copnepxanue mnporpaMmbl 10 (U3MKE HaNpaBieHO Ha (opmMupoBaHue
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYAIOIIMXCA M OPraHU3ALMIO H3Y4YEHUs
¢u3MK1 Ha JeATeNbHOCTHOW oOcHOBe. B mporpamme mno ¢u3MKe YYHUTHIBAIOTCA
BO3MOXHOCTH y4eOHOTO mpenmera B peammzanuu tpedboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIlPEAMETHBIM pe3yjbTaTaM OOyYEHHMsI, a TaKxKe
MEXIPEIMETHbIE CBSI3M E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB HAa YpOBHE
OCHOBHOT'O 00IIEro 00pa3oBaHusl.

[Iporpamma o (hu3MKe yCTaHABIMBAET paclpeaesieHne yueOHOro MaTepuaa rno
rogam oOydeHus (IO Kjaccam), MpeajaraeT MNPUMEPHYIO MOCIEJ0BaTeIbHOCTD
U3Y4YEHUS] TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHsI IPEIMETHOTO COJEPKAHUS U yuéTe
BO3PACTHBIX OCOOEHHOCTEHN 00yYarOIINXCA.

®duznka SBISETCS CUCTEMOOOPA3YIOIIUM JIJisi €CTECTBEHHO-HAYUHbBIX YUEOHBIX
IPEIMETOB, OCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SIBICHUIA,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpOHOMHUEH U (u3nUecKoi reorpadueii, BHOCHT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHUHY MHUpA, NPEIOCTaBISET HamOoJiee SICHbIE
o0Opasipl MPUMEHEHUs] HAYyYHOTO METOJa MO3HaHUs, TO €CTh CHocoba MOIy4YeHUus
JIOCTOBEPHBIX 3HAHUI O MHUpE.

Opna w3 riaaBHBIX 3a7a4 (u3HUecKoro oOpa3oBaHMsI B CTPYKType OOIIero
00pa3oBaHUsI COCTOUT B (POPMHPOBAHUU ECTECTBEHHO-HAYYHOW TIPAMOTHOCTH H

UHTEpeca K HayKe y 00y4aroluxcsl.



N3yuenne ¢usnkn Ha yriyOJI€HHOM YpPOBHE TPEIOJIaracT OBJIAJCHUE
CIIENYIOIMMUA KOMIIETEHTHOCTAMHM, XapaKTEePU3YIOIMMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

HAY4YHO OOBSICHATD SIBJICHMUS,

OIICHWBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAHHBIC W WCIIOJNH30BAaTh HAYYHBIC JTOKA3aTEIhCTBA JIJIS
TIOJTYYCHHSI BBIBOJIOBY.

Hemn wu3ydeHuss (GU3NKA HAa YpOBHE OCHOBHOrO OOIIEro oOpa30BaHMS
ompejiereHbl B KOHIICMIIMM TpernojaBaHus ydeOHoro mnpeamera «®Dusnka» B
oOpa3oBaTenbHBIX OpraHu3anusax Poccuiickoit @enepaliiu, peatn3yonux OCHOBHbIC
0011e00pazoBaTeNnbHbIe MPOrPAMMBI.

Henu nzyvueHus: Gpu3HKu:

npUOOpETeHNE UHTEPECA M CTPEMIICHUS O0yYAIOIINXCA K HAYYHOMY M3y4CHHUIO
IPUPOIBI, PA3BUTHE WX UHTEIIEKTYATbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUA O HAYYHOM METOJIE IMO3HAHWS U (POPMUPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHupOBaHWE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa W3YYEHUS OCHOB
CTpOCHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

dbopMupOBaHUWE TPEACTABICHUNA O poiu (PU3UKH I Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MPENICTABICHUN 0 BO3MOXKHBIX chepax Oyayiiel mpodecCuoHanIbHON
NESATETBHOCTH, CBA3aHHOM C (PU3HKOM, TOATOTOBKA K JTAJIbHEHUIIIEMY 00YUYEHHUIO B 3TOM
HaIpaBJICHUH.

JlocTmkeHue 3THX TeNiel TPOorpaMMbl TT0 (GU3HKE Ha yPOBHE OCHOBHOT'O OOIIETO
o0pa3zoBaHMs 0OECTICYNBACTCS PEIICHUEM CISAYIONINX 3a/1a4:

npUOOpETeHHEe 3HAHUM O JTUCKPETHOM CTPOCHHUH BEIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, SJIEKTPUYCCKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSIX;

npuoOpeTeHHEe yMEHUN OIUCHIBATh M OOBSICHATh (PU3WYECKUE SIBIICHUS C
WCIIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHU;

OCBOCHHE METOJIOB PEIICHUS TPOCTEUIITUX PACUETHBIX 33]1a4 C UCTIOJIb30BAaHUEM

bu3HUEeCKUX MOJIENIEH, TBOPUYECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;



pa3BUTHE yMEHUW HAOMIOMAaTh TPHUPOIHBIC SBJICHUS W BBIMOIHATH OIBITHI,
nabopaTopHble pabOThl W IKCIEPUMEHTAIBLHBIE HCCIEIOBAHUS C HCIOJIb30BAHUEM
U3MEPUTETbHBIX TPUOOPOB;

OCBOCHHME NPHUEMOB paldoOThl ¢ HHPOpMaNKer (U3HUUECKOTO CoaepKaHus,
BKJIIOYass HHQPOPMAIIMI0O O COBPEMEHHBIX JOCTHKEHUAX (U3UKH, aHaIu3 W
KPUTHUYECKOE OlICHUBaHUE MH(OpMALIUH;

3HAKOMCTBO €O cdepaMu NpodecCHOHATbHON ACSTEIbHOCTH, CBS3aHHBIMU C
GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha JOCTHKEHHUIX
bu3nUecKoil HayKu.

OO61iee ynCiIO 4acoB, peKOMEHJAOBAHHBIX ISl M3ydeHUs] (PU3MKH Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeNi0), B 8 Kj1acce — 68 yacoB
(2 yaca B Henento), B 9 kinacce — 102 gaca (3 yaca B HeJemIO).

[Ipennaraemseiii B nmporpamme mo (usuke mepedeHb J1adOpaTOPHBIX PadOT U
OTIBITOB SIBJISICTCS PEKOMEIOBATEIBHBIM, YUWUTEIh JIeJaeT BBHIOOpP MpU TPOBEICHUU
7a060paTOpHBIX pabOT W OMBITOB C YYETOM MHAUBUIAYAIBHBIX OCOOCHHOCTEH
00yJarommxcsi, COUCKa JKCIEPUMEHTAIBHBIX 3aJlaHui, MpeajiaraéMblX B paMKax
OCHOBHOT'0 TOCYJJapPCTBEHHOT'0 3K3aMeHa 10 (pU3uKe.

Conepxanue 00yueHus B 7 Kiacce.

Du3uKa 1 €€ poJib B IO3HAHUHU OKPYIKAKIIEr0 MUpa.

®usuka — Hayka o npupone. fBmeHus npupoabl. Pu3MUYECKUE SBICHUSA:
MEXaHUYECKUE, TEIJIOBBIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnveckue BeNIUUUHBL. M3mepeHue ¢Gusndyeckux BelUuuH. Du3HUYECKHE
npu6Oopsl. [lorpemHocts n3MepeHuit Mex1yHapoaHasi CuCTeMa eIMHUII.

Kak ¢wsuka wm gpyrue eCTECTBEHHbIE HAyKd H3y4YalOT TPHUPOLY.
EcTecTBeHHO-HAY4YHBIM METOM TIO3HAHUWS: HAOIIOCHWE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJBMIKEHUE THUIOTE3, HKCIIEPUMEHT IO MPOBEPKE THMOTE3, OOBSICHEHUE
HabOmoaaemMoro siBieHus. Onucanue Gu3NUecKuX SBJICHUN C MTOMOIIBIO MOJIETIEH.

JlemoHcTpanum.
MexaHuueckue, TEII0BbIE, DJIEKTPUUECKUE, MAaTHUTHBIC, CBETOBBIE SIBJICHHUS.
®usndeckue NpUOOpPbl U MPOIEAypa MOPSIMBIX H3MEPEHUN aHAJIOTOBBIM U

U (GPOBBIM TPUOOPOM.



JlabopaTopHbIe pabOTHI U OTIBITHI.

Omnpenenenure 1EHbI IeTIEHUS IKAIbl U3MEPUTEIBHOTO MPUOOpa.

HN3mepenune paccTosHUN.

N3mepenne 00bEMa )KUIKOCTUA U TBEPAOTO TENA.

Onpenenenne pa3MepoB MajbIX TeJ.

N3Mmepenue Temnepatrypsl Mpyu MOMOIIM KUIAKOCTHOTO TEPMOMETpPA U JaTYUKA
TEMIIEPATYPHI.

[IpoBeneHne wuccienoBaHUs 1O MPOBEPKE THUMOTE3bl: JaIbHOCTh MOJNETA
HIapuKa, MmyrneHHOro rTOpU30HTAIBHO, TeM OO0JIbIIe, YeM OOJIbIIIEe BHICOTA TyCKa.

IlepBoHayaiLHBbIE CBEAEHUS O CTPOEHNH BelllecTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJICKYJIb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxkenne dacTtul BemiecTBa. CBS3b CKOPOCTH JABWIKEHHSI YaCTHI[ C
TeMrieparypoii. bpoyHoBckoe naBmkeHme, auddy3us. BzaummonaeicTBHe dYacTHIL
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH M TBEPABIX
(kpucTamimdeckux) Tei. B3auMocBs3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U HUX aTOMHO-MOJEKYJSIPHbIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUIN BOJIBI.

JlemoHcTpanum.

Habmronenne 6poyHOBCKOTO JBUKEHUS.

Habmronenue nuddysun.

Habntonenue siBieHuii, OOBACHSIIOMUXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM
YaCTUIl BEIIECTBA.

JlabopaTopHbIie pabOTHI U OTIBITHI.

Orenka 1uaMeTpa aToMa METOJIOM PSZIOB (C UCTIONb30BaHueM (pororpaduii).

OnbITEI O HAOJIOICHUIO TETIOBOT'O PACIIUPEHUSI Ta30B.

OnbITH IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO PUTSKEHHUS.

JIBu:xkeHMe U B3aMMOIeiiCTBHE TeJl.



Mexannueckoe naBukeHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE [BH)KCHHE.
Ckopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JABWKEHHHM. Pacyér myTtu u
BPEMEHHU JIBUKECHUS.

SBneHne wuHepUMHM. 3aKOH HHEPLUUH. B3aummopaeilcTBHEe Tel Kak NpUYMHA
M3MEHEHHUSI CKOPOCTHU JIBMKEHUA Ten. Macca kKak Mepa MHEpTHOCTH Teia. 111oTHOCTh
BeecTBa. CBs3b INIOTHOCTH € KOJMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA.

Cwia kak XapakTepucTuKa B3auMonaeucTBusa Tena. Cuna yrnpyrocTH M 3aKOH
['yka. M3mepeHne cuibl ¢ MOMOLIBK JWHAMOMETpA. SIBIEHHE TATOTEHUsS W CHJIA
TsokecTd. Cuita TshKeCTH Ha JIpyrux IuiaHetax. Bec tena. HeBecomocts. CroxkeHue
CWJI, HaIlpaBJICHHBIX IO OAHOW mnpsMoi. PaBHoxaeicTByromas cui. Cuina TpeHUS.
TpeHue CKOJIbKEHHS U TPEHUE NOKOA. TpeHne B MPUPOJE U TEXHUKE.

JlemoHCTpanuu.

Habmoienne MexaHu4eckoro JBUKEHHs Teja.

N3mepenne cKkopoCTH NPSAMOJIUHENHOTO JBUKECHHUS.

HaGnronenue siBneHus: MHEPIUU.

Ha6nronenue n3MeHeHust CKOpoCTH MPU B3aUMOICUCTBUU Tell.

CpaBHeHUE Macc 10 B3aUMOAECHCTBUIO TE.

CrioxeHne CHl, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

JIaGopaTopHbie pabOTHI U OIIBITHI.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JABMXKEHHS (IIapUKa B JKUAKOCTH,
MOJIEJIH 3IEKTPUYECKOTO aBTOMOOUJIS U TaK Jajee).

OnpeneneHue cpelHEed CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa 10
HAKJIOHHOU IIJIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPIOTO TeNA.

OnBITB, JEMOHCTPHUPYIONIME 3aBUCHMOCTh pacTshkeHus (medopmarun)
IPYKUHBI OT IPWIOKEHHOW CHJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHUS CKOJIBKEHUS OT Beca
TEJa U XapaKTepa CONPUKACAIOLINXCS IOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJI, )KUAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIICHUS U yBEJIMUYEHUs naBieHus. [laBienue rasa.

3aBUCUMOCTh JaBJICHHsI raza OT oOB&Ma, Temmeparypol. llepemaua naBneHus



TBEPABIMU TEJIAMM, KUJIKOCTAMU W ra3amu. 3akoH [lackans. I[ImeBmaTuueckue
MaIIMHbBL. 3aBHUCUMOCTh JABJICHHS JKUIKOCTH OT TIIyOMHBL. [ HMapocTaTudecKuii
napanokc. Coob1aromuecs cocyabl. [ uapaBindeckue MexaHU3Mbl.

AtMocdepa 3emnu u arMmochepHoe AaBieHue. [IpUuMHBI CylIiecTBOBaHUS
Bo3AylIHON oOosoukn 3emau. Omnbit Toppuuemnu. M3mepenue atmochepHOro
JABJICHUSI. 3aBUCUMOCTh aTMOC(EpPHOTO JABJICHHSI OT BBICOTHI HAaJl YPOBHEM MOpSI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOTrO 1aBJICHHUS.

JlelicTBHE XKUAKOCTH W ra3a Ha MOTPYKEHHOE B HUX TENO. BrITamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BoznyxomiaBanue.

JlemoHcTpanuu.

3aBHCUMOCTH JABJICHUS ra3a OT TEMIIEPATYPHI.

[Tepenaua naBieHUs KUIKOCTHIO U Fa30M.

Coobmatomuecs cocyibl.

I'mnpaBnuyeckuii nmpecc.

[IposiBienue neicTBUst aTMOCPEPHOTO JTABIICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOrpyKEHHOW YacTu Tejla U
MJIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITANTKUBAIOUIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue IUIaBaHMs TEJI: TUIABAHWE WM MOTPY)KEHUE TEJI B 3aBUCUMOCTH OT
COOTHOULIEHHUS IIJIOTHOCTEU Tesa U KUIKOCTH.

JlabopaTopHblie pabOTHI U OTIBITHI.

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BojAE€ OT 00bEMa MOTpyKEHHOU B
YKUJIKOCTh YaCTH TeNa.

OmnpeneneHre BBITAIKUBAOIIEH CUIIBI, AEHCTBYIOLIEH Ha TENO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CHUJIbI, JEHCTBYIOIIEH HA TEJIO B
YKUJIKOCTH, OT MACCHhI TeJa.

OnbIThl,  IEMOHCTPHUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOUIECH  CHUJIBI,
JEeUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT 00bEMa MOTPYKEHHOM B )KUJIKOCTh YaCTH TeJia

N OT IINIOTHOCTH KUJKOCTH.



KoncTtpynpoBanue apeoMeTpa nim KOHCTPYUPOBAHUE JIOAKU U ONIPEACIICHUE €€
rPy30M0AbEMHOCTH.

PaGora u MOIIIHOCTH. JHEPIrUsl.

Mexanunueckast pabota. MOIITHOCTS.

[IpocThle MexaHU3MBI: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. IIpaBuio
paBHOBecus ppluara. [IpuMeHeHne npaBuiia paBHOBECUS pblyara K OJIOKY. «30J10Toe
npaBuio» mMexanuku. Kosdpduuuent nonesnoro neiicteusa (nanee — KIIJ) mpocThix
MexaHu3MOB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass 5SHeprus. KuHeTmyeckas W TOTEHUUAJIbHAs  DHEPTHUS.
[IpeBpaieHne OQHOTO BHJa MEXAHWYECKOU SHEPruu B APYroM. 3aKOH COXPaHEHUs
SHEPTrUM B MEXAHUKE.

JlemoHCTpanuu.

[Iprmepbl TPOCTHIX MEXaHU3MOB.

JlabopaTopHbIie pabOTHI U OTIBITHI.

Omnpenenenre paboThl CUIIBI TPEHHUS MPU PABHOMEPHOM JBMKEHUU TeJa IO
TOPU30HTAIBHON TOBEPXHOCTH.

HccnenoBanne yciioBHil paBHOBECHS pblyara.

N3mepenne KII/] HaKJIOHHOM MJIOCKOCTH.

N3yueHune 3akoHa COXpaHEHUSI MEXaHUUYECKOW SHEPTHH.

Conepsxanue 00y4yeHus B 8 Kiacce.

TenoBble siBJICHHS.

OCHOBHBIE TIOJIOKEHUS  MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU  CTPOECHHUS
BellecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopaenn TBEPAOro, >KUAKOITO M Tra3000pa3HOrO COCTOSIHUM BEILIECTBA.
Kpucrammmueckne u amopdusie Tena. OObsICHEHHWE CBOMCTB Ta30B, XKUIKOCTEH H
TBEPABIX TEJI HA OCHOBE TMIOJIOKECHUN MOJIEKYJISPHO-KUHETUYECKOW TEOpHUH.
CMaurBaHNE U KallWJUISIPHBIE SIBJICHUS. TerIoBOe pacllupEHNE U CKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIUIOBOIO JIBUKEHUS

yacTull. BHyTpeHHsaAss »sHeprus. CnocoObl H3MEHEHUSI BHYTPEHHEW SHEPIHH:



TeIJIonepeadya u copepilueHre padboTel. Buabl Termonepenayu: TemionpoBOIHOCTD,
KOHBEKIIHUS, U3JIyYEHHUE.

KonuuectBo TemioTel. YaenpHas TEIIOEMKOCTh BellecTBa. TemiooOMeH u
TEIJIOBOE PaBHOBECHE. Y paBHEHUE TEIUIOBOTrO Oananca. [lnaBnenue u orBep/ieBanue
KPUCTANTMYECKUX BEIIECTB. YJIeJbHAs TemioTa IuiaBieHusa. IlapooOpazoBanue u
koHneHcarusi. Mcnapenune. Kunenue. VYjaenpHas TemiuoTa napooOpa3oBaHUs.
3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS] OT aTMOC(EPHOTO JaBICHUS.

BrnaxxnocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHas TEIJI0Ta CTOPaHUs.

[Ipunnuner pabGoTel TemioBbix aABuratenedt KIIJ[ TteroBoro auratesns.
TeruoBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpPAHEHUS U MPEBPAILLIECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

JlemoHCTpanuu.

Ha6nronenne 6poyHOBCKOTO IBHKECHHSI.

Habmronenune nuddysun.

Habnronenue siBiieHni cMauMBaHUS U KalWUIAPHBIX SIBIICHUM.

Habnronenue TenioBoro paciuimpeHus Ted.

N3MeHenne naBieHus raza npu HU3MEHEHUHM OObEMa M HarpeBaHUU WIU
OXJIAXKJICHUH.

[IpaBuiia u3MepeHus TEMIIEPATYPHI.

Bunbl Tenonepenaym.

OxJtaxkieHue npyu COBEPIICHUU padOTHI.

Harpesanue npu coBepiieHUU pabOThl BHEIIIHUMU CUJIAMU.

CpaBHeHUE TETUIOEMKOCTEN pa3IUYHbIX BEIIECTB.

HaGnronenue kunenws.

Ha6nronenue noctosiHCTBa TeMIiepaTyphl PH MJIaBJICHUU.

Mopenu TenIoBbIX ABUTATEICH.

JlaGopatopHbie paOOThI U OTIBITHI.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHHUS.

OnbITHI IO BRIPAIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WIIH Caxapa.



OnbITHI O HAOJTIOICHUIO TETITIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U TBEPABIX
TelL.

Omnpenenenue gaBiaeHUs BO3yXa B OasIoHE IINPULIA.

OMnBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJIICHUS BO3yXa OT €ro 00béMa u
HarpeBaHus WIN OXJIAXKICHUS.

[IpoBepka runmoTe3bl TUHEWHOW 3aBUCUMOCTU JJIMHBI CTOJOMKA >KUIAKOCTU B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue w3MeHeHHMsI BHYTPEHHEW OHEpPruM Tejda B  pe3yJbTare
TerIonepeaur U padoThl BHEITHUX CHJI.

UccnenoBanue siBiaeHus TEI000MeHa NMPYU CMENTMBAHUU XOJIOJIHOU U ropsdeit
BO/IBI.

OnpeneneHre KOIMYECTBA TEIJIOTHI, OJIYYEHHOTIO BOJAOW IPH TEIJIOOOMEHE C
HarpeTbIM METAJUIMYECKUM LIWIUHIPOM.

Ornpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

Hccnenosanue npolecca UCIApEHUS.

Ornpenenenne OTHOCUTEIBHOM BIIAXKHOCTU BO3/YXa.

Onpenenenne yaenbHOM TEMIOTHI IIJIABJICHHUS JIBJA.

JJIeKTpUYeCKHe U MATHUTHBIE SIBJICHUS.

Onektpuzauus Ten. JIBa poja snekTpuyeckux 3apsaoB. BzaumopeiicTBue
3apsKEHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTh CHIIBI B3aUMOAECHCTBHS 3aPSKEHHBIX
TE€J OT BEJIMUUHBI 3aPSJ0B U PACCTOSHUS MEXKIY TEIAMH).

DnekTpuueckoe mnoje. HanpsmkEHHOCTh aiekTpudeckoro mnonsd. [IpuHuun
CYyNEPHO3ULINU JIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM yYPOBHE).

Hocurenu snekTpuyeckux 3aps/ioB. DJIEMEHTApHBIA AJIEKTPUUYECKUI 3apsjl.
Ctpoenue atoma. [IpOBOIHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO
3apsa.

DJIEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHMSI DJIEKTPUUECKOTO TOKA.
HcTOYHUKM TIOCTOSHHOTO TOKa. JIeHCTBUSI SJIEKTPUYECKOro TOKa (TEIJIOBOE,

XUMHUYCCKOC, MaFHI/ITHOC). 9J'I€KTpPI‘ICCKHI>i TOK B XXUAKOCTAX U ra3ax.



Onektpuueckass  nenb. Cuima  Toka.  DIJIEKTPUYECKOE  HAIMPSIKEHHE.
ComnpoTuBeHUE MPOBOJIHUKA. Y I€JIbHOE COMPOTUBIICHUE BelllecTBa. 3akoH OMa s
yyactka uenu. [locnenoBarenbHoe U napajuieibHOE COEIMHEHUE MMPOBOIHUKOB.

Pabora u MOIIHOCTH DdJEKTpUUECKOTO ToKa. 3akoH JDxoyms—Jlenna.
DJIEKTPUYECKUE IENU U MOTPEeOUTENN 3IJIEKTpUUecKkor 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE MarHuThl. B3anMo1eiiCTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHOE
nosie. MarHuTHoe 1oJjie 3eMJIM U €0 3HaueHHe IS KU3HU Ha 3emiie. OnbIT OpcTena.
MarauTHoe 10J€ AIEKTPUIECKOro Toka. [I[puMeHeHrne 3eKTPOMarHuTOB B TEXHUKE.
JleficTBE MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM. DJIEKTPOBUTaTEIb TOCTOSIHHOTO
ToKa. lcronp3oBaHue JsyeKTpoABUraTeNeld B TEXHUYECKUX YCTPOWCTBAX M Ha
TPaHCHIOPTE.

OnbiTel @apanes. SBieHue 3MeKTpoMarHuTHON uMHAyKuuu. IIpaBuno Jlenna.
Dnexrporeneparop. CrnocoObl MOMYyYEHUS JICKTPUUECKON SHEPTUH. DJICKTPOCTAHIIUN
Ha BO30OHOBIISIEMBIX HCTOYHHUKAX SHEPTHUHU.

JlemoHcTpanuu.

DIIeKTpU3aLHus TE.

JIBa poa 3JIEKTPUYECKUX 3apsII0B U B3AMMOJACHCTBUE 3aPSKEHHBIX TEI.

Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

DIIeKTpOCTaTUYECKast HHAYKIHUS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI0B.

[IpoBOHUKYN U AUDIICKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHHUM 3JIEKTPUUYECKOTO MOJIS.

HcTouyHrKY TOCTOSIHHOTO TOKA.

JIeWCTBHS INEKTPUIECKOTO TOKA.

DJIEKTPUUECKUM TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepeHue cuiibl TOKa aMIepMETPOM.

N3Mmepenue 2neKTpruuecKOoro HapsKeHUsT BOJIBTMETPOM.

Peocrar n marasuH cOnpoTUBIECHUN.

BzaumoneiictBre mOCTOIHHBIX MAarHUTOB.



MopaennupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUS MOJOCOB MAarHUTA.

MoenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OnbIT Opcrena.

MarsnuTtHoe 1oJje ToKa. DJIeKTPOMAarHHmT.

JlercTBME MAarHUTHOIO TI0JIA HA MPOBOJHUK C TOKOM.

DJIIEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

Uccnenosanue siBIEHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Onbitel Dapanes.

3aBUCUMOCTh  HAIlpaBJICHWs] HWHIYKIIMOHHOTO TOKa OT YCJIOBHH  €ro
BO3HUKHOBEHHS.

DJIeKTPOreHepaTop MOCTOSTHHOTO TOKaA.

JlaGopatopHbie paOOThI U OTIBITHI.

OmpiTel 1O  HAOMIOACHWIO  DJCKTpH3allMM TEJl HHIAYKOUEH W IIpH
COINPHUKOCHOBEHUH.

UccnenoBanne ACHCTBHS  DJIEKTPUUYECKOrO TIOJIsSI HA  TMPOBOAHUKH U
JTUAJICKTPUKH.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETH MOCTOSIHHOTO TOKaA.

N3mepenue u peryinupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaMPsKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, HWIYLIErO YEpe3 pe3UucTop, OT
COIPOTHUBJICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OnbITEI, JEMOHCTPUPYIOUINE 3aBUCUMOCTb JJIEKTPUUYECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €r0 JIJTMHBI, TUIOMIAIU MTONEPEYHOr0 CEYEHUS U MaTepuaia.

IIpoBepka mpaBwiIa CIOXKEHUS HAMPsHKEHUM TIPH  MOCJIEI0BATEIbHOM
COEAMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia UIsi CHJIBI TOKA TIPU  IMApaJICIBHOM  COCIUHCHUH
PE3UCTOPOB.

Onpenenenue padoThl AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTop.

OnpeneneHre MOIUTHOCTH JIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.

Uccnenoanne 3aBUCHUMOCTH CHJIbI TOKA, HJYUIErO uepe3 JaMIlO4Ky, OT

HaNpsHKEHUS Ha HEH.



Onpenenenne KII/I narpeBaTens.

HccenenoBanre MarHUTHOIO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.

N3yuenne MarHWTHOTO MOJISi MOCTOSIHHBIX MAarHUTOB MPU UX OOBEIUHEHUU U
pa3ieiieHUN.

HccnenoBanue n1encTBUA IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnebITI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI B3aUMOJCHUCTBUS KAaTyIIKHA C
TOKOM M MArHHUTA OT CHJIbI TOKA M HAIIPABJICHHS TOKA B KaTYIIKE.

N3yuyeHue AeiCcTBUS MarHUTHOT'O MOJISL HA IPOBOJHUK C TOKOM.

KoHctpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATENS.

N3amepenue KIIJ anmekTpoaBUTraTeIbHON YCTaHOBKH.

OneITel MO WCCIENOBAHMIO  SIBIICHUS  DJIEKTPOMArHUTHOM — MHAYKIWH:
VCCIIEJOBAHNE N3MEHEHUI 3HAYECHUS Y HAIIPABIICHHUS UHIYKIIMOHHOTI'O TOKA.

Conepxxanue o0ydeHHs B 9 Kiacce.

Mexannyeckue siBJ1eHUs.

Mexannueckoe naBwxkeHue. MarepuanpHas Touka. Cucrema OTCYETa.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBWXKEHHA. PaBHOMEpHOE MNPAMOJIUHENHOE
nBwxeHue. HepaBHOMepHOe mnpsimonnHeNHOE ABMKeHHE. CpenHsss 1 MTHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JIBHKECHUH.

VYckopenne. PaBHOycKOpeHHOE TpsMOJHHEHHOe aBmkeHue. (CBoOOgHOE
nagenue. OnbiTel ["anuies.

PaBHOMepHOE aBMXKEHHE 1O OKpYykHOCTH. [lepmonm u dacrora oOparieHus.
JIuHeliHas U yriaoBas cKOpocTh. LIeHTpocTpeMUTENTBHOE YCKOPEHHUE.

[IepBoiii 3ak0H Hprorona. Bropoii 3akon HeroTtona. Tperuii 3akoH HproToHa.
[TpyHIMD CyneprIO3ULIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cujia TPEHUsSI CKOJIbKEHUS, Cuila
TPEHUS MOKOsI, IPYTUE BUJIbI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOHOTO
najgeHus. /[Ipwkenue maHer Bokpyr Connpa. IlepBasg kocmuyeckasi CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue maTepuasibHOM TOYKH. AOCOIIOTHO TBEpAOE Teno. PaBHoBecue

TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpaleHus. MoMeHT cuibl. LleHTp TsxecTH.



Nmnynec tenma. M3menenne mmnyinbca. MmmynbC cuiibl. 3aKOH COXpPaHEHMS
UMITyJIbca. PeakTuBHOE IBHKEHUE.

Mexannueckasi paboTa 1 MOIIHOCTb. PaboTa cuil TSKeCTH, yIpyrocTH, TPEHMUSL.
CBsa3p oHeprun u padoTel. lloTeHuumanbHas »SHEprus Tena, MOAHATOTO HaJ
MIOBEPXHOCTBIO 3eMiM. lloTeHInanbpHas 3HEPrust c:kato npyxuHbl. KnHetndeckas
sHeprus. TeopemMa O KHHETMYECKOM JHEPTHMU. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPTUH.

JlemoHCTpanuu.

HabntoieHne MexaHMYecKOro IBMXKEHMsI Tejla OTHOCUTENIBHO pPAa3HbIX Tell
oTcu€ra.

CpaBHeHHE myTed M TPACKTOPHM JABWKEHHS OJHOIO M TOrO K€ Tesa
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepeHne cKkOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.

Hccnenoanne npu3HaKkoOB PaBHOYCKOPEHHOIO IBUKCHUS.

HabintoieHne 1BUKEHUS Tela 0 OKPYKHOCTH.

HaGnronenne MexaHWYEeCKHUX SIBICHHUH, MPOUCXOMASIIUX B CHUCTEME OTCUYETa
«Tenexka» nmpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUYKEHUU OTHOCHUTENIbHO KaOuHeTa
(bu3uKu.

3aBUCUMOCTb YCKOPEHUS T€Ja OT MacChl TeJla U ACHCTBYIOLIEH HAa HETO CUIIBI.

HaGnronenue paBeHCcTBa CHIT IPU B3aMMOJICHCTBHUH TEII.

N3meHeHnue Beca Teia pu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIryabca npy B3auMOJEHCTBUU TEN.

[IpeoOpazoBaHus SHEPTUU NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITYJIbCa IPH a0COIFOTHO YIIPYTOM B3aUMOJEHCTBUU.

Habntoienne peakTHBHOTO ABM)KEHUSI.

CoxpaHeHre MEXaHUYECKOM IHEPTUU MPU CBOOOTHOM MaJICHUU.

CoxpaHeHHEe MEXaHMYECKOW JHEPIMM INPU JBWKECHUU Tela IOJ JEHCTBHEM
IIPY>KUHBI.

JlabopaTopHbIie pabOTHI U OTIBITHI.



KoncTtpyupoBanue TpakTta mjisi pa3roHa W JaJIbHEHIIEro pPaBHOMEPHOTO
JBI)KCHUS IAPUKA WA TEIEKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUMKEHUS IIapuKa
110 HAKJIOHHOM IJIOCKOCTH.

OnpeneneHue yCKOpPEHUsS Tejla TIPU PABHOYCKOPEHHOM JBIKCHHHM TIO
HAKJIOHHOU IIJIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH IyTH OT BPEMEHH IMIPU PaBHOYCKOPEHHOM
JBIDKCHUH 03 HauaJbHOW CKOPOCTH.

[IpoBepka rUmoTe3bl: €Clid NMPU PAaBHOYCKOPEHHOM JBIKEHUM 0€3 HadallbHOM
CKOPOCTH TIyTH OTHOCSTCS KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

Uccnenosanue 3aBUCUMOCTU CHJIBI TPEHUS CKOJIBXKEHUSI OT CUJIbI HOPMAJIBHOTO
JTABJICHUSI.

Onpenencaue kodphuIreHTa TPEHUS CKOJIbKCHHS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenre pabOThl CUIbI TPEHUSI TIPU PAaBHOMEPHOM JIBDKCHUHU Tejia IO
TOPU30HTAIBHON TOBEPXHOCTH.

Ornpenenenue paboThl CUJIBI YIIPYTOCTH MPU MOABEME TPy3a C UCTOJIb30BAHUEM
HETOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3ydenne 3akoHa COXpaHEHHS YIHEPTUH.

Mexanndeckue KoJae0aHUs U BOJIHBI.

KonebarensHoe aBukeHune. OCHOBHBIE XapaKTEPUCTHUKU KOJIEOAHUM: MEPUOT,
4acToTa, aMIUIUTyJa. MartemaTudyeckuil W MpyXUHHbIA MasTHUKHU. [IpeBpaiieHue
DHEPTUU TIPH KOJIEOATETHHOM JIBHKCHUM.

3aryxatone — KoJIeOaHUS. Breinyxnennele  KoseOaHwUs. Pe3onaHnc.
Mexannueckue BoHbL. CBOMCTBAa MeXxaHUYECKUX BOJIH. [IpofosibHbIE U MONIEpEYHbIE
BOJIHBI. J[JIMHA BOJHBI M CKOPOCTh €€ pacmpocTpaHeHHs. MeXaHUUeCKHe BOJIHBI B
TBEPJIOM TeJIE, CEHCMHUYECKNE BOJIHBI.

3Byk. ['poMkocTh 3Byka u BbicOTa TOHA. OTpakenue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.

JlemoHcTpanum.



HaOnronenue konebanuii Tes1 oA ACHCTBUEM CUJIBI TSXKECTU U CUJIbI YIIPYTOCTH.

HaGnronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaGnronenue BoIHYKIEHHBIX KOJIEOAHHUI U pe30HaHCca.

PacnipocTpaneHnue npo1oabHbIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHI PE30HAHC.

JlaGopatopHbie paOOThI U OTIBITHI.

Omnpenenenre 4aCTOTHI M Meproa KoJieOaHU MaTEeMaTHYECKOTO MasSTHHUKA.

Omnpenenenre 4acTOThI U Meproaa KoJieOaHUuN MPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHMOCTH Mepruojia KojieOaHUM MOJIBEILIEHHOTO K HUTH Ipy3a
OT JIJIMHBI HUTHU.

HccnenoBanue 3aBUCMMOCTH MEpUOAA KOJEOAHUM MPYKMHHOIO MAasTHHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH MEepHOaa KOJIeOaHuii Tpy3a, MOJBEIICHHOTO K HUTH,
OT Macchl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpUOAa KOJeOaHU MNPy KUHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.

DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTPOMarHuTHble  BOJIHBL.  CBoMcTBa
aJeKTpoMarHuTHeIX BONH. Illkanma smekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBS3H.

DJIeKTpOMarHuTHas npupoja cBeta. CkopocTh cBeTta. BomHOBBIE CBOMCTBA
CBETa.

JlemoHCTpanuu.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomnHoBBIE CBOMCTBA CBETA.
JlaGopatopHbie paOOThI U OTIBITHI.

N3yueHune CBOWCTB 5JEKTPOMArHUTHBIX BOJH C TOMOILIBIO MOOUIBHOTO

TenedoHa.

CBeToOBbBIC ABJICHUA.



JlyueBas momenb cBera. Mcrounnku cBera. [IpsmonnHeliHOe pacnipocTpaHEeHUE
ceera. 3armenusi Connna u Jlynel. Otpaxkenue cBera. Ilnockoe 3epkano. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH TIpeloMIIEHUS cBeTa. [lonHoe BHYTpeHHEE
oTpaxkeHue ceta. Mcnonb3oBaHre MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKHUX
CBETOBOJIAX.

JIunza. Xox nydeit B nuH3e. Ontuyeckas cuctema (oToanmnapara, MUKpOCKOIa
u Teneckomna. ['11a3 kak ontuyeckas cucreMa. biim3opykocTs U 1aabHO30PKOCTbD.

Paznoxenue Oemoro cBera B cnektp. Omnbitel Hetorona. Croxenue
CHEKTpalbHBIX IBETOB. Jlucnepcus cBera.

JlemoHcTpanuu.

[IpsMonnHEHOE pacIpOCTPAaHEHHE CBETA.

OtpaxxeHue cBeTa.

[Tomydenue n300pakeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

[Ipenomnenue cpera.

ONTHYECKUNA CBETOBO/I.

Xoa mydei B coOMparomieil JInH3e.

XoJ 1y4yelr B pacCEenBAIOIIEH JIMH3E.

[Tomyuenne n300pakeHNA ¢ TOMOIIBIO JINH3.

[Tpunun aeictBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOIIA.

Mopens rnasa.

Paznoxenue 6enoro cBera B CIIEKTP.

[Tomyuyenue 6e0ro cBeTa MpM CII0KEHUHU CBETA Pa3HbIX LIBETOB.

JIaGopaTopHbie pabOTHI U OIIBITHI.

HccnenoBanue 3aBUCMMOCTH YIJIa OTPaKEHUSI CBETOBOTI'O JTy4da OT yTJ1a [aeHUS.

N3ydeHne xapakTepuCTHK N300pakeHUs IpeIMETa B INIOCKOM 3epKalie.

WccnepoBanue 3aBUCHUMOCTH yria MPEIOMIIEHHS CBETOBOrO Jyya OT yria
NaJICHUS Ha TPAHULIE «BO3LYX—CTEKIION.

[Tonydenne nzo0pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenne (QOKYCHOTO pPACCTOSHUS U ONTHYECKOW CHIIBI COOMparomien

JIMH3BI.



OnBbITHI IO Pa3yIOKEHUIO OEJIOr0 CBETA B CHEKTP.

OMBITHI 110 BOCIIPUATHIO IIBETA TPEIMETOB IMPU UX HAOTIOJACHUH YepPe3 IBETOBbIC
(GUIBTPHI.

KBaHTOBBIE IBJICHUS.

Omneitel Pesepdopna um mnanerapHas mMozenb aromMa. Mogenb aroma bopa.
Hcnyckanue u noryomeHne ceeta atoMmoM. KBaHThl. JInHENYaThle CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, Oera- U ramma-uznyudeHus. CTpoeHHe aTOMHOTO
anpa. Hykiionnas mozaens aToMHOTO siapa. M3oTonsl. PagroakTuBHBIE TPEBPALLICHUS.
[lepuon nosypacnajga aTOMHBIX sIIEP.

SAnepHble peakuu. 3aKOHbI COXPAHEHHs 3apsSA0BOTO M MAacCOBOTO YHCEIL.
DHeprus CcBsA3M aTOMHBIX sAzep. CBA3b Macchl M S)HEPrun. Peaknuy cuHTe3a U IETICHUS
anep. MUcrounuku saeprun ConHIa u 3BE3 .

Snepnas »sHepretuka. JIeWCTBUSA pPAAMOAKTUBHBIX W3JIYYCHUU HaA >KUBBIC
OpTraHU3MBI.

JlemoHcTpanuu.

CnexTpbl U3ITy4eHUS U MOTJIOMEHHUS.

CnexTpsl pa3Iu4HbIX Ia30B.

CnekTp Bogopoa.

HaGnronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIONTUX U3ITYUYCHUH.

Perucrpanus usirydyeHus: NpUPOIHBIX MUHEPAIOB U MPOAYKTOB.

JlabopaTopHble pabOThI U OTBITHI.

HaGnrogenue CruioniHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3JIyUEHHUS.

HccnenoBanue TPEKOB: U3BMEPEHNUE YHEPTUU YACTULIBI 10 TOPMO3HOMY ITyTH (10
dboTorpadusim).

N3mepenne paanoakTUBHOTO (hOHA.

IHoBTOPHTEILHO-00001IAOIIMIA MOXYIb.

[ToBTOpUTENHEHO-00001IAIONINI MOTYJIb TIPEIHA3HAYEH JJI CUCTEeMaTU3allud 1
0000111eHHs] TPEAMETHOTO COAEPKAHUS U OMbITA JAESITEIIbHOCTH, IPUOOPETEHHOTO IPU

N3Yy4YCHHUMN BCCrO KypcCa Q)I/ISI/IKI/I, a TaxKKC i1 MOATOTOBKM K OCHOBHOMY



TOCYJapCTBEHHOMY JK3aMEHy M0 (U3HMKE I OOydYaroIIUXCs, BBIOPABIIUX ATOT
y4eOHBII mpeaMerT.

[Ipyn n3ydyeHUM JAHHOTO MOAYJS PEaJU3YIOTCA M CUCTEMATU3UPYIOTCS BUJIbI
NEeSITETbHOCTH, HA OCHOBE KOTOPBIX OOECHEUYMBAETCS JOCTHUIKEHUE MPEIMETHBIX U
METanpeMETHBIX  IJIAHUPYEMBIX  pe3ylbTaroB  oOydeHus,  (opmupyercs
€CTECTBEHHO-HAy4YHasi I'PaMOTHOCTb: OCBOCHHME HAYYHBIX METOJOB HMCCIIEJOBaHUS
SIBJICHUW TPUPOABI M TEXHUKH, OBJIQJCHUE YMEHUSIMU OOBSICHATh (Pu3nueckue
SBJICHUS, IPUMEHSIS MTOJTYYEHHbIE 3HaHMS, pEIIaTh 3a/1a4H, B TOM UHCJI€ KaueCTBEHHBIE
Y DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBEHO EATEIBHOCTHBIA XapaKTEp JAHHOTO MOJIYJIS PEATU3YETCS 3a
C4€T TOrO, 4TO OOyYaroUIMecs BBIMOIHAIOT 3aaHus, B KOTOPBIX UM IpeJiaracTcs:

HAa OCHOBE IIOJIYYEHHBIX 3HAHWI pacro3HaBaTb M HAy4YHO OOBACHATH
dbusrueckue SBICHUS B OKPY>KAOIIEH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;

UCIIOJIb30BaTh HAYYHBIE METOJMBI MCCIEOBaHUS (PU3UUYECKHUX SIBJICHUH, B TOM
YHCIIE IJIA POBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH Hay4YHbIE OCHOBBI HauOoOJiee BaXKHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUW, HANpUMEp, MPAKTHUYECKOrO0 HCIOJIb30BAaHUSI PA3JIMYHBIX HCTOYHUKOB
HPHEPruM Ha OCHOBE 3aKOHA MPEBPAICHHMS U COXPAHEHHUS BCEX HM3BECTHBIX BHJIOB
DHEPTUU.

Kaxnas u3 TeM 1aHHOTrO MOIYJISl BKIIFOYAET 3KCIIEPUMEHTAIBHOE UCCIIEIOBAHUE
obobmaroniero xapakrepa. Moaymb 3aBepIiaeTcsi MpOBECHUEM JUATHOCTUYECKON U
OILICHOYHOM paboThl 32 KypC OCHOBHOI'O 00IIIETO 00pa3oBaHUsI.

Ilnanupyemblie pe3ybTaTbl 0cBOeHUS (pu3MKHU (0a30BbIii YPOBEHb) HA YPOBHE
OCHOBHOTI'0 00111er0 00pa3oBaHMsl.

Nzydenne pu3nku Ha ypOBHE OCHOBHOTO OOIIIET0 00pa30BaHuUs HAMpPaBICHO Ha
JOCTI)KEHHUE JIMYHOCTHBIX, METANpeAMETHBIX M MPEAMETHBIX 00pa30BaTelbHbBIX
pe3yiabTaTOB.

B pesynbraTe uzydyenus Gpu3Mku Ha ypoBHE OCHOBHOT'O 00111eT0 00pa3oBaHus y
obOyuatomierocs OyayT chOpMHUpPOBaHbBI CIEAYIOIIUE JHUYHOCTHbIE Pe3yJbTaThbl B
YacTH:

1) maTpUOTUYECKOTO BOCITUTAHHUS:



IIPOSIBJIEHNE HMHTEpPECAa K UCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

[IEHHOCTHOE OTHOIIEHUE K JTOCTHKEHUSIM POCCUNUCKHUX YUEHBIX-(PU3UKOB;

2) TPaXKTAHCKOTO U JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMS:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJIEHUU OOLIECTBEHHO-3HAYUMBIX U
ATUYECKUX NpOOJIEeM, CBA3AHHBIX C NPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUU
bu3uKy;

OCO3HaHHWE BAXHOCTH MOPAIbHO-3TUYECKUX MPHUHIUIIOB B JEATEILHOCTH
YUYEHOT0;

3) ACTETUYECKOTO BOCITUTAHHUS:

BOCIPUITHE SCTETUYECKUX KadyecTB (PU3MYECKOM HAyKH: €€ TapMOHUYHOTO
NOCTPOEHUS, CTPOrOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTO TIO3HAHUS:

OCO3HaHUE LIEHHOCTU (PU3NYECKOM HAYKH KaK MOLTHOTO MHCTPYMEHTA IMO3HAHUS
MHUpPa, OCHOBBI PA3BUTHS TEXHOJIOTUH, BAXKHEHIIIEH COCTABISIONICH KYIbTYPHI;

pa3BUTHE HAy4yHOM JHO0O3HATEIBHOCTH, MHTEpPEca K MCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) popmupoBaHUs KYJIbTYPHI 3A0POBbS U SMOIIMOHATBLHOTO OJIArOIOTY YU

OCO3HaHWE IIEHHOCTH 0e30macHoro o0pa3a KHU3HM B COBPEMEHHOM
TEXHOJIOIMYECKOM MHUPE, BAXKHOCTH MPaBUJI OE30MMaCHOTO MOBEACHUS Ha TPAHCIIOPTE,
Ha JIOpOrax, ¢ AIEKTPUUYECKUM U TETUIOBBIM 000PY/IOBAHUEM B JJOMAIIIHUX yCIOBUSAX;

c(hOpMHPOBAHHOCThH HaBbIKA pe(IIeKCUU, MPU3HAHUE CBOETO IPaBa HA OLUIUOKY
Y TaKOT'O K€ MpaBa y APYyroro 4eaoBeKa;

6) TpyIOBOTO BOCIIUTAHUS:

7) aKTHBHOE y4YaCTHE B DPCIICHHH TNPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTrenpHON  OpraHW3allid,  HACEJIEHHOTO  IYHKTa, POJHOrO  Kpas)
TEXHOJIOTUYECKOW M COIMANIbHOM HANpPaBICHHOCTH, TPEOYIONIMX B TOM YHCIE U
bu3HUecKuX 3HAaHUM;

UHTEPEC K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuid, CBA3aHHBIX ¢ (PU3UKOM;

8) PKOJIOrM4YeCKOro BOCIUTAHUS:



OpUEHTAIMsI Ha TMPUMEHEHHE (U3MYECKUX 3HAHUHM IS pelieHus 3aaad B
o0JacTu OKpy»Xarole cpenbl, MIaHUPOBAHUS MOCTYNKOB U OILIEHKH MX BO3MOKHBIX
MOCJICJICTBUM JUIsl OKPYKAIOLIEH CPEeJibl;

OCO3HaHHWE TJI00aJbHOTO XapaKTepa JKOJIOTMYECKHX MpoOjeM M IyTed ux
peIIeHus;

9) amanTanuyu K H3MEHSIOIUMCSI YCIIOBHSIM COIIMATBHON W IPUPOTHON CPEJIbI:

NOTPEOHOCTH BO B3aUMO/ICHCTBUY MPH BBITIOJIHEHUHU HCCIEA0OBAHUN U TPOEKTOB
(bu3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHX;

MOBBIIICEHHE YPOBHS CBOEM  KOMIIETEHTHOCTHM  4e€pe3  MPaKTHUECKYIO
JeSITeIbHOCTD;

noTpe6HOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM uucie (GOpMyIUpPOBAThH
UJIeH, IOHATHUSA, TUTIOTE3bI O PUINIECKUX OOBEKTAX U SABICHUSX;

OCO3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B oOxacTu
busuKy;

IUTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMM;

CTpEMJICHHE aHAJM3WPOBATh W BBHISBISITH B3aUMOCBSI3U MPHUPOJBI, 00IIECTBA U
KOHOMHUKH, B TOM YHCJIE C UCTIOIH30BaHHEM (PH3NUECKUX 3HAHUMH;

OLIECHKA CBOMX [JEHWCTBUM C YUYETOM BIMSHUS Ha OKPYXKAIOIIyI Cpeny,
BO3MO>KHBIX TJI00AJTBHBIX MOCIEICTBUN.

B pesynbpraTe uzydenus Gpu3uku Ha ypoBHE OCHOBHOT'O 00111€T0 00pa3oBaHus y
oOyuvarorierocss ~ Oynyt  chopmMupoBaHbl — MeTanpeaMeTHble  Pe3yJbTaThl,
BKJIIOYAOIIHE M03HaBaTEIIbHBIC YHHUBEpCaTbHBIC yaeOHbIe JCUCTBHS,
KOMMYHHUKATHBHBIE  yHHUBEpCajbHbIE  ydeOHbIE  JCHCTBHUS,  PETrYyJISTUBHBIC
yHHUBEpCajIbHbIC yUeOHbIE NEUCTBUS.

OBnazieHNEe YHUBEPCATLHBIMU yU€OHBIMH MO3HABATEIHHBIMY JICHCTBHUSIMU:

1) 6a30BbIC JTIOTHYECKUE ICHUCTBUSA:

BBISIBIISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH 0OBEKTOB (SIBJICHH);

yCTaHaBJIMBATh CYIIECTBEHHbIM NPHU3HAK KIACCU(PHUKAIMK, OCHOBAaHUS IS
0000111eHNs U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYHsI B paccMaTpuUBaeMbIX (akTax,

JaHHBIX U Ha6J'IIOI[eHI/I$IX, OTHOCAIIINXCA K Cl)I/ISI/I‘-IeCKHM SABJICHHUSAM,



BBISIBJISITH PUYHUHHO-CJIEJCTBEHHBIE CBSI3U MIPU M3YUCHUH (DU3UUECKUX SIBJICHUIN
U MPOLIECCOB, TPOBOJIUTH BBIBOJIBI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIFOUE€HU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUYECKUX BEITUYHH;

CaMOCTOATENLHO BBIOMpATh CIOCOO pelieHust y4dyeOHoU (u3nyeckoit 3amauu
(cpaBHEHHE HECKOJIbKUX BapUaHTOB PEIICHHS, BBIOOp Haubojee MOIXOJSIIETO C
y4ETOM CaMOCTOSITEIBLHO BBIJACICHHBIX KPUTEPUEB).

2) 06a30BbIe HCCIIEA0BATEIBCKUE JICHCTBHS:

UCII0JIb30BaTh BOMPOCHI KAK MCCIIEIOBATEILCKUM HHCTPYMEHT MTO3HAHMUS;

IPOBOJUTh MO CAMOCTOATEIIBHO COCTaBJICHHOMY IUIAHY OMBIT, HECIIOXKHBIN
(bU3UYECKHI SKCIIEPUMEHT, HEOOJIBIIIOE UCCIeA0OBaHNE (PU3UUECKOTO SBJICHHUS;

OIICHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(MOPMAIIUIO, MTOTYUYCHHYIO B
X0J1€ MCCJICIOBAHUS WU HKCIIEPUMEHTA;

CaMOCTOATENHFHO (OPMYTUPOBATh OOOOIIEHUST W BBIBOJBI IO pPE3yJbTaTam
MPOBEAEHHOTO HAOIOACHUS, OTIBITA, UCCIICIOBAHUS;

IPOTrHO3UPOBATh BO3MOXKHOE JabHEIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a
TaKXe BBIJIBUTATh MIPEATIONIOKEHUS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSIX U KOHTEKCTAX.

3) pabota ¢ uapopmanuei:

MPUMEHSITh Pa3JIMYHbIE METO/IbI, MHCTPYMEHTBI U 3aMPOCHI ITPU MIOUCKE U 0TOOpE
wHGOPMAITH WA JAHHBIX C y4ETOM MPEIJIOKEHHON yueOHOW Pu3nyecKoi 3a1aun;

aHAIM3UPOBaTh, CHCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HMHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOSITENTbHO ~ BBIOMpATh  ONTUMAIbHYHO  (opMy  MpeacTaBlICHHS
uHpOpMallMM U WUIIOCTPUPOBATh PEIIAEMbIC 3aJa4d HECIO0XHBIMH CXEMaMH,
JuarpaMMaMu, WHOW TpaduKoi 1 X KOMOWHAIUSIMH.

OBnasieHre YHUBEPCAIbHBIMU YYEOHBIMU KOMMYHHKATUBHBIMU JEHCTBUSIMU:

1) obmieHue:

B X0/J1e 00CYXKIeHUs y4eOHOro MaTepuaa, pe3yabTaToB Ja00paTOpHBIX paboT U
IIPOEKTOB 337aBaTh BOIPOCHI 110 CYIIECTBY 00CYK/Ia€MOM TEMbI U BbICKA3bIBATh UCH,
HalleJICHHbIC Ha pelIeHre 3aJa4M U MoJIJIepKaHue 01aroKenaTeaIbHOCTH OOIICHUS;

CONOCTaBJSATh CBOM CYXKJICHHSI C CYXACHUSMH JAPYTUX YYACTHHKOB JIHAJIOTa,

0OHapy>KMBaTh Pa3IMUME U CXOJCTBO MO3UITUH;



BBIPAXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyOJIMYHO TMPEACTABIATH PE3yJbTaThl BBHINOJIHEHHOTO (DU3MUECKOrO OIbITa
(9KCTIEpUMEHTa, UCCIEAOBaHMS, IPOEKTA).

2) COBMECTHAas JICATEIBHOCTD (COTPYIHUYECTBO):

NOHUMAaTh U WCIOJbH30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBUAYATbHON
paboThI PU PEIIEHUH KOHKPETHOU (PU3NYECKON MPOOIEMBI;

OPUHUMATh LEIH COBMECTHOU JI€ATEIbHOCTH, OPraHU30BBIBAThH ACHCTBUS 110 €€
JNOCTHKEHHUIO: PaclperessaTh poJid, 00CYKIaTh MPOLIECCHl U PE3YJIbTaThl COBMECTHOM
paboThI, 000011aTh MHEHUS HECKOJIBKHUX YEJIOBEK;

BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUIas KaueCTBEHHOI'O pe3ysbTara IIo
CBOEMY HAIPABJICHUIO U KOOPJIMHUPYS CBOU JEHUCTBUA C APYTUMH YJI€HAMU KOMaH/bL;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa B OOIIMKA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIbHO C(POPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

OBnazneHne yHUBEPCAIbHBIMU YUYEOHBIMU PETYISATUBHBIMU JCHCTBUSIMMU:

1) camoopranu3zanus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOMUX IS
pemieHust GU3NYECKUX 3HAHUI;,

OPUEHTHPOBATHCS B  PA3NMMYHBIX  TMOAXOAAaX  MPUHATHS  pEHICHHUN
(MHOUBUYaIbHOE, IPUHATHE PELICHUS B TPYIINE, IPUHATHE PELICHUI TPYIION);

CaMOCTOSITENIbHO COCTaBJISATh AJTOPUTM pELIEHUS (PU3NYECKOW 3ajaud WIn
IUIaHa MCCIEAOBaHUSA C YUYETOM HMMEIOIIUXCS PECYypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHUPOBATh Mpe/jlaraéMble BAPUAHThI pELICHUH;

IPOBOJUTH BEIOOP M OpaTh OTBETCTBEHHOCTh 32 PEILICHUE.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY CUTYyallMH U MpejiaraTh IiaH e€ n3MEHEHHUS;

OOBSICHATH  NPUYUHBI  JOCTHXKEHHS  (HEJOCTHXKEHHsS)  pe3ysbTaToB
NEeSTEIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCJI€ B XOJ BBITIOJHEHHUS
(U3MUECKOr0 UCCIENOBAaHUS WIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEILCTB,
MU3MEHUBIINXCSA CUTYallUl, YCTAHOBJICHHBIX OIIUOOK, BOZHUKIIUX TPYIHOCTEH;

OOCHHUBATL COOTBCTCTBUC PE3yJibTaTa LICJIN U YCIIOBHUAM.



3) SMOIMOHAIEHBIN UHTEIUICKT:

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOopa MU TUCKYCCHM Ha
Hay4YHYI0 TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro.

4) npuHATHE CCOSI U APYTHX:

IpU3HABATH CBOE MPABO Ha OLIMOKY MpHU pelieHUH (PU3MYEeCcKUX 3aJad Wid B
YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO APYroro.

IIpeamMeTHBbIE pe3yJabTaThl 0CBOCHHS IPOIrPamMMbI 10 (pusuke (0a30BbIil YPOBEHbD).
IIpenmeTHbIe pe3yibTaThl OCBOCHHUSI NIPOrPaAMMBbI 10 (PU3MKe K KOHIY 00y4YeHust
B 7 KJjacce:

[IpeameTHble  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI — OTpa)aTh
c(hOpMHUPOBAHHOCTh y 00YUaAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHA: (PU3HYECKHE U XUMUYECKHUE SIBJICHUS, HAOIIOJCHUE,
HKCIEPUMEHT, MO/JIENb, TUIOTE3a, €AUHULIBI (PU3NYECKUX BEITUYHMH, aTOM, MOJIEKYyJa,
arperaTHble COCTOSIHUS BellecTBa (TBEPHIOE, KUAKOE, ra3000pa3HoOe), MEXaHUUECKOe
NBUKEHUE  (paBHOMEpPHOE, HEpaBHOMEPHOE, NPSIMOJMHEWHOE), TpaeKTopus,
paBHOAeHCTBytoIas cui, nedopmanus (ynpyras, IUIaCTUYECKas), HEBECOMOCTD,
COO0IIAOIINECS COCYbL;

paznuuath siBieHUS (quddys3usi, TEMIOBOE BH)XEHUE YAaCTHI[ BEIIECTBA,
paBHOMEPHOE ABMUKEHUE, HEPABHOMEPHOE JBUKEHUE, HHEPLINS, B3aUMOICHCTBHE TE,
paBHOBeCHE TBEPABIX TEJ € 3aKPEIUIEHHONW OCBhIO BpalleHUs, Mepejada JIaBJICHUS
TBEPABIMH TEJIAMHU, KUJIKOCTSIMU U ra3zamu, aTMOC(EpHOE NaBlieHUE, TIaBaHUE Ted,
IpeBpaIlleHUs] MEXaHUYECKOW SHEPIHH) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YyUYEHHBIX (U3NYECKUX SBICHUN B OKpPY)KAIOIIEM
MHUpPE, B TOM 4YHCJIE (PU3NYECKUE SBICHHUS B MPUPOJIE: TPUMEPHl JBHKEHUS C
PAa3IMYHBIMHA CKOPOCTSIMU B JKMBOW U HEKHUBOW NPUPOJE, NCUCTBUE CUJIBI TPEHUS B
OpUpoAe U TEXHHUKE, BIUSHUE aTMOC(EpHOro JaBiCHUS Ha >KUBOW OpraHU3M,
IIaBaHuE PBIO, PhIUAry B TEJIE YEIOBEKA, TPU ATOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y
B YU€OHYI0, BBIJCIIAThH CYIIECTBEHHbIC CBOMCTBA (MpU3HAKU) (PU3UUECKUX SIBJICHUI;

ONUCHIBAaTh M3Y4YEHHBbIE CBOMCTBA Tel W (U3NYECKUE SBICHHS, HUCIOIB3YS

bu3nYecKre BEIMIMHBI (Macca, 00BEM, IIJIOTHOCTh BEIIECTBA, BPEMS, IIyTh, CKOPOCTH,



CpEelHssl CKOPOCTh, CHJIa YIPYTOCTH, CUJla TSDKECTH, BEC TEJa, CHJIa TPEHMUS, 1aBJICHHE
(TBEpIOTO TeENa, KUAKOCTH, ra3a), BRITAIKHBAIONIAS CHJIAa, MEXaHHWYecKas padora,
MOIIIHOCTh, IUIEYO CHJIbI, MOMEHT CHWJIbI, KO3((UIMEHT TMOJe3HOTO JCHCTBUS
MEXaHW3MOB, KHHETUYECKasl U MOTECHIHAIbHAS SHEPIusl), TP OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICH HCIOJb3yEeMbIX BEJIMYMH, HMX OOO3HAYEHUS W
eAMHMIBI (U3UYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3HYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TI'paQUKU H3YUYEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTepHu30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBICHUS U MPOILIECCHI, UCIIONb3YS
npaBuUJia CIOKEHUS Cu (BIOJIb OJHOU MpsMON), 3aKkoH ['yka, 3akoH Ilackans, 3akoH
ApxuMesa, MpaBWIO paBHOBecHs pbluara (0JioKa), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXpPAaHEHHS MEXAaHWYECKOM DSHEpruu, IMpU H3TOM JaBaTh CIOBECHYIO
(GbOopMyITMPOBKY 3aKOHA U 3aMKMCHIBATh €0 MaTEMAaTUYECKOE BHIPAKCHHE,

OOBSACHATH (PU3UUECKHE SBJICHUS, MIPOLIECCHl U CBOWCTBA TEJl, B TOM YHCIIE U B
KOHTEKCTE€  CHUTyalluldl  MPAKTUKO-OPUEHTUPOBAHHOIO  XapakKTepa:  BBISABIATH
PUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JTOTMYECKHUX IIAroB C
UCIOJIb30BaHUEM |—2 H3yYEHHBIX CBONCTBA (PU3NYECKUX SABJICHHUM, (U3HMUECKUX
3aKOHA WJIU 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3ajaud B 1—2 nelcTBUS, UCHOJIB3Ys 3aKOHBI U (HOPMYIIbI,
CBsA3BIBAIONIME (U3MYECKHME BEJIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUS 3aJaud
3aMHUChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (PU3NYECKUE BETUYMHBI B (OPMYIIBI U
MPOBOJUTH PACUETHI, HAXOAUTH CIPABOYHBIE JAHHBIE, HEOOXOAUMBIEC ISl PEIICHUS
3aJlay, OLEHNUBATh PEATUCTUYHOCTD MOJIYYEHHOU (PU3NUYECKON BETUUHHBL;

pacrno3HaBaTh IPoOJIEMbl, KOTOPbIE MOKHO PEIIMTh MPU MOMOIIU (PU3UIECKUX
METOJIOB, B OIMCAaHUM HCCIEJOBAHUS BBIICIATh MPOBEPSEMOE MPEANOIOKEHNE
(rumortesy), pa3nuyaTb W HUHTEPIPETHPOBATH MOJYUYEHHBIH pE3yJIbTaT, HAXOJUTh
OIIKMOKH B XOJI€ OMBITA, IPOBOJAUTH BHIBOJIBI 110 €TI0 PE3YJIbTATAM;

IPOBOJUTH OMbBITHI 1O HAOIIOACHUIO (QU3UUECKUX SBICHUM WU (U3UYECKUX
CBOMCTB TeJ: (hOPMYJUPOBATh MPOBEPSEMbIE MPEANOI0KEHUS, COOMPATh YCTAHOBKY
U3 TPEJIOKEHHOTO O000pYAOBaHMA, 3alHUCHIBATh XOJ OMNBITa U (OPMYIUPOBATH

BBIBOJBI,



BBIIIOJIHATD IPSIMbIE U3MEPEHHUSI PACCTOSIHMSI, BPEMEHHU, MacChl Tella, 00bEMa,
CWJIbBI U TEMIIEpaTypbl C HCIOJb30BAaHHMEM AHAJOTOBBIX U LHUQPPOBBIX MNPUOOPOB,
3aMUChIBaTh MOKa3aHUs NPUOOPOB C Y4ETOM 3aJaHHON aOCOIIOTHOW MOTPEIIHOCTH
M3MEPEHNM;

MPOBOJIUTH HCCJIEAOBAHUE 3aBUCUMOCTH OJHON (M3UYECKOW BEIMYUHBI OT
JIPYrol ¢ HMCHOJB30BAHUEM IMPSAMBIX HW3MEPEHHI (3aBUCUMOCTH IMYyTH PABHOMEPHO
JBIKYILIErOCs Te€JIa OT BPEMEHM JIBUKEHUS TE€Ja, CUIIBI TPEHUS CKOJIBKEHHUS OT BECa
TeNna, KauecTBa 0OpabOTKM MOBEPXHOCTEW Tel M HE3aBUCUMOCTH CHJIBI TPEHHUS OT
IUIOIIAJA COIPUKOCHOBEHUS Te€Jl, CWIbl YIOPYTOCTH OT YIUIMHEHHUs IIPYXKUHBI,
BBITAIKUBAIOIIEH CHJIBI OT 00bEMa MOrpYXEHHOM YacTU Tejda M OT IUIOTHOCTHU
KUIKOCTH, €€ HE3aBUCUMOCTM OT IUIOTHOCTU Teljla, OT TJIyOWMHBI, HA KOTOPYIO
NOTPY’KEHO TEJIO, YCIOBUM IUIaBaHUsS TeJ, YCIOBUM paBHOBECHS phluara U OJIOKOB,
y4acTBOBaTh B IUIAHMPOBAHUM y4e€OHOTO HCCIIEOBaHMs, COOMpPATh YCTAHOBKY U
BBITMOJIHATh U3MEPEHUS, Clenysl MPEeAIOKEHHOMY IUIaHy, (PMKCHpPOBAaTh Pe3yJbTaThl
HOJyYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJE MPEIJIOKEHHBIX TAaOIUL U
rpauKoB, MPOBOAUTH BHIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHHUS (PU3NUECKUX BETUYMH (IJIOTHOCTh BEIIECTBA
KUJIKOCTH M TBEPAOTO TeEja, CUJAa TPEHUsA CKOJBXEHUSA, [aBICHUE BO3/YyXa,
BBITAJKMBAIOIIAS CWJIA, JEUCTBYIOIIAsl Ha TNOTPYXKEHHOE B JKHUIKOCTh TEJO,
KO3 GUIUEHT MOJIE3HOr0 JEUCTBUS MPOCThIX MEXAaHU3MOB), CIEAYS MpPEII0KEHHON
UHCTPYKUMU: TPU BBINOJHEHUM H3MEpPEHUN CcOOMpaTh 3KCHEPUMEHTAIbHYIO
YCTAHOBKY WM BBIYHCIIATh 3HAUEHHE UCKOMOW BEJIMYUHBIL;

coOmoaTh MpaBuia TEXHUKU O€30MacHOCTH Mpu padoTe ¢ 1abopaTopHBIM
000pyI0BaHUEM,;

UMETh TPEACTaBICHUE O MNPUHIUNAX ACHCTBUS MPUOOPOB M TEXHUYECKHX
YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETp, COOOLIAIOIIMECS COCYJIbl, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHAS! TNTIOCKOCTH;

XapaKTepU30BaTh NMPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB M TEXHUYECKUX
YCTPOMCTB C UCIOJIb30BAaHUEM UX OMHUCAHUS (B TOM YHUCIIE: MOAIIUITHUKY, YCTPOMCTBO

BOJOIIPOBO/IA, TUAPABINYECKUIA MPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBOM HacoC,



apeoMeTp), UCTOJb3ysl 3HAHUA O CBOMCTBAX (PU3UYECKHUX SIBICHUNW M HEOOXOIUMBIC
¢u3nyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHI (HAXOIUTh MHMOPMAIUIO O MPUMEpPax) MPAKTHUYECKOTO
UCIOJIb30BaHUSl (PM3MYECKUX 3HAHUN B TOBCEAHEBHOM >KM3HM IJIsi oOecreyeHus
O0e3omacHOCTH MpU OOpallleHHH C MNpUOOpaMU U TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHUsl 3/J0pOBbS U COONIOAEHUS HOPM 3KOJIOIMYECKOrO TOBEACHUS B
OKPYXaroUIIen Cpee;

OCYIIECTBIISATH OTOOP UCTOYHUKOB HH(pOpManuu B MIHTepHETE B COOTBETCTBUU
C 33JaHHBIM TMOWCKOBBIM 3alpOCOM, HAa OCHOBE HMMEIOIIUXCS 3HAHUW U IYTEM
CpPaBHEHUSl Pa3IUYHBIX HCTOYHUKOB BBIIEIATh HH(OpMaIUIO, KOTOpas SBIsSETCA
IPOTUBOPEUYUBOM UM MOXKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MpPHU BBIIOJHEHUH YYEOHBIX 3aJaHHl Hay4HO-TOIYJISPHYIO
AUTepaTypy (U3MUECKOro COJEep>KaHus, CIPAaBOUYHbIE MaTepHallbl, PECypchbl CETH
WuTepuer, BianeTe MNpuéMamMu KOHCHEKTHUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
uH(OpMAaIU U3 OJTHOM 3HAKOBOUW CHUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIE KpPAaTKHE MMCbMEHHbBIE U YCTHBIE COOOIIEHNSI HA OCHOBE
2-3 WCTOYHMKOB WHGOpMAIlMK, B TOM YHCIIE IyOJWYHO TPOBOJIUTH KpaTKHE
COOOIIEHUSI O pe3yJbTaTax MPOEKTOB WM Y4YEOHBIX HCCIEIOBAHUN, MHPU ITOM
TPaMOTHO WCTOJB30BaTh W3yYCHHBIH TOHATHHHBIA ammapaT Kypca (Qu3ukw,
CONPOBOX/IaTh BBICTYIUICHHUE ITPE3CHTALNEN;

OpU BBIIIOJHEHUU YUYEOHBIX TMPOEKTOB M MCCIEIOBAHUNA pacHpenesaTh
00s13aHHOCTH B TPYINE B COOTBETCTBUHU C IMOCTAaBJIECHHBIMHU 3a/layaMu, CICAUTH 3a
BBINIOJIHEHUEM IIJIaHA JICMCTBUM, OLEHMBATh COOCTBEHHBIN BKJIAJ B JAESITEIBHOCTH
IPYIIIbI, BBICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJECHCTBUE, YUMTHIBAsI MHEHHE
OKpY’KarOLIUX.

IIpeameTHsbIe pe3y/ibTaThl OCBOCHHUSI IPOrPAMMBbI 10 (PM3MKE K KOHIY 00y4YeHust
B 8 Kki1acce:

[IpeameTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI  OTpa)xaTh
c(hOpMHUPOBAHHOCTh y 00YUaAIOIIUXCS YMEHUI:

UCIIOIb30BaTh MOHATHA: Macca M Pa3MeEpbl MOJIEKYJ, TEILUIOBOE IBUKCHHE

aTOMOB U MOJICKYIJI, aI'pCTaTHBIC COCTOAHUA BCUICCTBA, KPUCTAIIIMYCCKHUC U aMopcprIe



T€Na, HACHIIIEHHBIA M HEHACHIIMICHHBIM Map, BIAXHOCTh BO3AYyXa, TEMIIEpaTypa,
BHYTPEHHSSI DHEPIUsl, TEIUIOBOW JBUTATEIIb, JIEMECHTAPHBIN 3JIEKTPUUYECKUU 3apsl,
AIIEKTPUYECKOE T0JIe, TPOBOJHUKU U AUDIIEKTPUKH, IOCTOSTHHBIN AIEKTPUUYECKUH TOK,
MarHuTHOE TOJIE;

paznuyaTh SBJICHUS (TEIJIOBOE pacllMpeHUEe M CKaTue, TeIulonepeaaya,
TEIJIOBOE  pPAaBHOBECHE, CMauMBaHWE, KANWUIAPHBIC SIBIICHHS, HCHapeHUE,
KOHACHCAIIMS, IUIaBJICHUE, KpUCTaJUIU3alus (oTBEepEBaHUE), KUTICHUE,
Terionepeaaya (TEMmIONPOBOIHOCTb, KOHBEKILHUS, W3IyYEHHUE), DJECKTpHU3alus Ted,
B3aMMOJICUCTBHE 3apsJIOB, JEHCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHCTBE MarHUTOB, JIEUCTBHE MArHUTHOI'O TOJISI Ha MPOBOJAHUK C TOKOM,
3JIEKTPOMArHuTHAsI UHAYKITUS) IO OMTMCAHUIO X XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKHUX SBJICHUNA B OKPYKAIOIIEM
MUpE, B TOM uuciie (U3NIECKUe SBICHUS B MPUPOJIC: TOBEPXHOCTHOE HATSHKEHUE U
KamWUISIpHBIE SIBJICHUS B MPHUPOJIE, KPUCTAIUIBI B mpupoje, usnydenue ConHIla,
3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra,
ANIEKTPUYECKUE SABJCHUS B armocdepe, DdIEKTPUUECTBO KUBBIX OPTraHU3MOB,
MarHuTHOE MoJje 3eMJId, Apeid MOIIOCOB, pOidb MAarHUTHOTO MOJS JUIsl )KM3HU Ha
3emiie, MOJISIPHOE CHUSTHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a]1a4y B YUEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) GU3HUECKUX SBJICHUM;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA Tel W (DU3UYECKUE SIBICHUS, HCIOJb3YS
dbu3uYecKre BEJIMUUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIus, KOJIUYECTBO TEIUIOTHI,
yJelibHas TEII0EMKOCTh BEIIECTBA, yAENIbHAS TEIJIOTA IUIaBICHUS, YAEIbHAS TEIIOTa
napooOpa3oBaHus, yaelbHAs TEIUIOTa CrOpPaHUsl TOTUTHBA, KOA(GOUIIMEHT TOJIE3HOTO
JIENUCTBUS TETUIOBOM MAIIMHBI, OTHOCUTEIbHAS BJIAXKHOCTH BO3/yXa, DJICKTPUUCCKHIMA
3apsAl, CWJIa TOKa, OJJIEKTPUUECKOE HAaIpsKEeHUE, COMPOTUBIICHUE MPOBOJIHUKA,
yJeJIbHOE COMPOTUBIIEHHE BEUIECTBA, pa00Ta U MOIIHOCTD 3JIEKTPUUYECKOTO TOKA), TPU
OMHUCAHUM TMPABWIBHO TPAKTOBaTh (M3UUECKUN CMBICI HCIOJIb3yeMbIX BEIMYMH,
0003HaYEHUS ¥ €IUHULIBI (PU3UUECKUX BEIUYHMH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE
TaHHYI0 (U3UYECKYI0 BEIWYMHY C JPYTMMH BEJIMYWHAMHU, CTPOUTH TpaduKu

HN3YUYCHHBIX 3aBUCUMOCTEH (I)I/ISI/ILIGCKI/IX BCINYHNH,



XapaKTepU30BaTh CBOMCTBA Tel, GU3NUYECKUE SBICHUS U MPOLIECCHI, UCIIONIb3YS
OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETUYECKOH TEOPUU CTPOECHMS BEILECTBA,
IOPUHLMII CYNEPHO3ULMH MoJIed (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs
3apsana, 3akoH OMma Juis ydacTka nenu, 3akoH JDxoynsa-JIeHna, 3aKOH COXpaHEHHUs
SHEPrUuu, IPHU 3TOM YMETh (POPMYJIMPOBATH 3aKOH U 3aIIUChIBATh €r0 MaTEMaTUYECKOE
BBIPAKEHUE;

OOBSACHATHh (PU3NUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE
CUTYaLHI IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISIT
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMYECKUX ILAroB C
UCIOJIb30BaHUEM 1-2 H3yYeHHBIX CBONCTBA (PU3WYECKUX SBICHUM, (U3HMUECKUX
3aKOHOB WJIN 3aKOHOMEPHOCTEH;

pemarb pacy€THele 3aauu B 2—3 JNEHCTBHUA, UCHOJIb3Ys 3aKOHBI U (POPMYIIBI,
CBs3bIBaOIIME (PU3MUECKHE BEJIMUYMHBI: HAa OCHOBE aHajiM3a YCIOBHUS 3aJadu
3alMCBIBATh KPATKOE YCIIOBUE, BBISABIATh HEJAOCTATOK JAHHBIX JUIS PEIIEHUS 3a]a4H,
BbIOMpaTh 3aKOHBI U (hOPMYIIbl, HEOOXOUMBIE JIJIsl €€ PEIICHUs, IPOBOJUTH PACUETHI
U CpaBHUBAThb IMOJYYEHHOE 3HAaYeHUE (U3MYECKOM BEJIMYMHBI C W3BECTHBIMU
JTAHHBIMU;

pacno3HaBaTh NPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPU MOMOUIU (PU3NYECKUX
METOJIOB,  HMCIOJIb3Ysl ~ ONMCAaHWE  MCCIEIOBAaHUSA, BBLACIATH  MPOBEPSIEMOE
IIPEATIOIOKEHNE, OLEHMUBATh IPABUIBHOCTh IOPSAKA MPOBEACHUS HCCIIEIOBaHUA,
IIPOBOJUTE BBIBOJBI;

IPOBOJUTH OMbBITHI MO HAOIIOACHHUIO (U3HUECKUX SBJICHUM WU (PU3MUYECKUX
CBOMCTB Tell (KaluJUISIpHbIE SIBJICHUS, 3aBUCUMOCTD JABJICHHS BO3/1yXa OT €ero o0bEéma,
TEMITEpaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHMS M HATPEBAHUS IIPU U3TYUYEHUH OT LIBETA
U3Tydaromen (MOIJIOMIA0IIEe) MOBEPXHOCTH, CKOPOCTh MCHApEeHHs] BOJBI OT
TEMIIEpaTypbl JKHJIKOCTH MW IUIOM@AAU €€ IIOBEPXHOCTH, HJIEKTpH3alus Tel H
B3aMMOJICUCTBHE JEKTPUUYECKUX 3apsI0B, B3AUMOJEHCTBHE MOCTOSHHBIX MarHUTOB,
BU3YaJIM3aLMs MArHUTHBIX [TOJIEW IIOCTOSIHHBIX MarHUTOB, IEHCTBHSI MArHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMICTBa 3JIEKTPOMAarHuTa, CBOMCTBAa 3JIEKTPOABUTATENS

MOCTOSTHHOTO TOKa): (OPMYyJIHUPOBATh TMPOBEPAEMbIC MPEANOI0KEHUs, COOUpPaTh



YCTAaHOBKY W3 TMPEAJIOKEHHOrO O00OpYyJOBaHHA, OMUCHIBATH XOJ ONbITA U
(GopMyIMpOBaTH BHIBOJIBI;

BBINOJHATh HpPSIMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIBHOM BIIAXXHOCTU
BO3/yXa, CWJIbl TOKa, HANpsIKEHUs C HCIIOJIb30BAHMEM AaHAJIOTOBBIX HMPHOOPOB U
JaTYNKOB (DM3MUYECKUX BEIWYMH, CPaBHUBATh PE3YJbTAThl HM3MEPEHUH C ydETOM
3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIMYUHBI OT
JIPYyrol C HCIOJIb30BAHUEM TMPSIMBIX H3MEPEHUN (3aBUCUMOCTb CONPOTHBIICHUS
OPOBOJHMKA OT €ro JJIMHBL, IUIOLAAM IIONEPEYHOTO CEYEHHUS U yNIEIbHOIrO
COTIPOTHBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA, UAYIIETO Yepe3 MPOBOIHHK, OT
HaNpsOKEHUST Ha MPOBOJHUKE, UCCIIENOBAHKUE TOCIEIOBATEIBHOTO U MAPAIICIBHOTO
COCIMHEHUI TPOBOJHUKOB): TUIAHUPOBATH HCCIENOBaHUE, COOMpaTh YCTAaHOBKY WU
BBITMOJIHATh U3MEPEHUS, Cenysl MPEAI0KEHHOMY IUIaHy, (PMKCUPOBAaTh Pe3yJbTaThl
NOJyYeHHOW 3aBUCUMOCTH B BuAE TaOiMI M TpadUKOB, MPOBOIUTH BHIBOJBI IO
pe3yJibTaTaM HCCIEA0BAHNUS;

NPOBOAUTh KOCBEHHBIC W3MEpeHHs (pu3MUecknx BenuuuH (yAenbHas
TEIUIOEMKOCTh BEIIIECTBA, COMPOTHBIICHWE TMPOBOJHUKA, paboTa M MOIIHOCTH
AIIEKTPUYECKOT0 TOKAa): IMJIAHUPOBATh WM3MEPEHHs, COOMpPATh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY, CIEAYs MPEII0KEHHOW HHCTPYKIUHU, U BBIYUCISATH 3HAUCHUE BEJTMYMHBI;

coOmro/iaTh TpaBWjla TEXHUKU 0e30macHOCTH Mpu paboTe ¢ 1abopaTopHBIM
00opyI0BaHUEM;

XapaKTepu30BaTh MPUHITUIIBI JEHCTBHUS M3yYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C UCTIOJB30BAHUEM UX OMUCAHUS (B TOM YHCIIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIIepMETp, BOJBTMETP, CUETUMK AIICKTPUUYECKON
SHEPTrUH, DJIEKTPOOCBETUTENbHbIE NPHUOOPHI, HarpeBaTeNIbHbIC AIEKTPONPUOOPHI
(mpuMepBbl), SJIEKTPUUYECKUE MPEJOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATENb
MIOCTOSTHHOTO TOKA), HWCIOJB3Yys 3HAaHUA O CBOWCTBaX (PHU3WUYECKHX SBICHUA U
HEo0X0ouMble (PU3UUYECKNE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE PHUOOPHI
0 CXeMaM M CXEMaTHYHBIM pHUCYHKaM (OKUAKOCTHBI TEPMOMETp, TEpPMOC,

MICUXPOMETP, TUTPOMETP, IBUTATEIb BHYTPEHHETO CTOPAHHUSI, JIIEKTPOCKOI, PEOCTAT),



COCTABJISITh CXEMbI 3JIEKTPUUYECKUX LENEH C MOCIEJOBATEIbHBIM M HapajlIeIbHbIM
COCIMHEHUEM  JJEMEHTOB, pa3inyas  yCJIOBHble O0O3HA4YEHHs  3JIEMEHTOB
AIEKTPUUYECKUX LIETIEH;

IPUBOAUTH MPUMEPHI (HAXOIUTh WH(MOPMAIUIO O MpPUMEpPax) MPaKTHUYECKOTO
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHUU B TOBCEAHEBHOM >KM3HM IJs1 oOecreyeHus
0e30MacHOCTH MNpU OOpallleHHUH C NpUOOpaMU U TEXHUYECKHMMH YCTPOMCTBAaMHU,
COXpaHEHUsl 3/J0pPOBbS U COONIOAEHUS HOPM D3KOJIOTMYECKOTO TOBEACHUS B
OKPYKaroIIEH Cpeae;

OCYUIECTBJIATH MOUCK HHpOpMaIu pusndeckoro coaepxkanus B lutepuere, Ha
OCHOBE HUMEIOIUXCS 3HAHUW M MYTEM CPABHEHUS JIONOJIHUTEIbHBIX HCTOYHUKOB
BBIICNIATh MH(OpPMALIMIO, KOTOpas SIBISETCA MPOTHBOPEUYMBOM WM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCTOJIb30BaTh MPHU BBINOJHEHUU YYEOHBIX 3aJaHUl Hay4YHO-IOIYJISIPHYIO
AUTEepaTypy (U3HUECKOro COJEp>KaHUs, CIPAaBOYHbIE MaTepHalibl, PECYpChl CETU
WUuTtepHer, Biaaerb MNpuéMaMU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus
uH(pOpMaIKU U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHMSI, 000011as
UH(OPMAIMIO U3 HECKOIBKUX MCTOYHHMKOB, B TOM YHCJIE MYyOJUYHO MPEICTABISATH
pE3yNbTaThl MPOEKTHOMN MM UCCIEN0BATENBCKON IE€ATEIbHOCTH, TP ITOM I'PAMOTHO
UCIOJIb30BaTh W3YYCHHBIM MOHATUMHBINA amnmapar Kypca (QU3UKH, COMPOBOXIAThH
BBICTYIUICHUE ITPE3EHTALNEH;

IIPU BBITOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEIOBAHUN (PU3MUECKUX MPOIIECCOB
pacnpenensaTh 00A3aHHOCTH B IPYINE B COOTBETCTBUU C IMOCTABIECHHBIMU 3aJja4aMH,
CIEIUTh 3a BBINOJHEHUEM IUIaHA JEMCTBUHA M KOPPEKTHPOBATh €ro, OLEHUBATH
COOCTBEHHBI BKJIaJl B JEATEIbHOCTb TPYIIIbI, BBICTPAaUBAaTh KOMMYHUKAaTHBHOE
B3aMMO/IECTBHE, IPOSBIISAS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

IIpeameTHbIe pe3yabTaThbl 0CBOCHUSI MPOrpaMMbI 10 (GU3MKe K KOHIY 00yUeHust
B 9 kiacce:
[IpeameTHble  pe3yibTaThl Ha 0a30BOM  YPOBHE JOJDKHBI  OTpa)aTh

c(hOpPMHUPOBAHHOCTH Y O0YUAIOLIUXCA YMEHHIA:



UCIIOJIb30BaTh MOHATHS: CUCTEMa OTCYETA, MaTepUalibHAsl TOYKA, TPACKTOpUsI,
OTHOCHUTEILHOCTh MEXaHUYECKOTO JBIKCHUS, Tepopmarius (yrpyras, IiiacTuueckas),
TpeHHUEe, IEHTPOCTPEMUTEILHOE YCKOPEHHUE, HEBECOMOCTh U TEPETrpy3KH, IEHTP
TSDKECTH, aOCOIOTHO TBEPAOE TEJIO0, LEHTP TSKECTH TBEPIOTO Teina, paBHOBECHE,
MEXaHW4Yeckue KojiebaHus ¢  BOJIHBL, 3BYK, HWH(Pa3ByK U  YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIIKAJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPbl MCIYCKaHWUsS W TOTJOIIeHUs, albda-, OeTta- U ramma-
W3JIYUYCHUS, U30TOTBI, SJepHast DHEPTeTHKA,;

paznmuuath SBJAEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKCHHUE, PABHOYCKOPEHHOE MPSIMOJIUMHEHHOE JIB)KEHUE, CBOOOJHOE MajJeHUE Tell,
PaBHOMEPHOE [IBIDKEHHE TI0 OKPY>KHOCTH, B3aMMOJICUCTBUE TeJ, PEaKTUBHOE
JBIDKEHHUE, KOJIeOaTeIbHOE NBUXKEHUE (3aTyXarolIue U BBIHYXJICHHBIE KOJeOaHUs),
pe30HaHC, BOJIHOBOE  JIBHJKEHHE, OTpak€eHHE  3BYKa, MPSMOJIMHEHHOE
pacnpocTpaHeHHE, OTPAKECHHUE U TTPEJIOMJICHHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKECHHUE
CBETa, Pa3JOKECHHE OCJIOro CBEeTa B CIEKTP U CIIOXKEHHUE CIEKTPaJbHBIX IIBETOB,
JUCTIEpCUsI CBETa, €CTEeCTBEHHAs PaJMOAKTUBHOCTh, BO3ZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa U3Ty4YCHUS) M0 OMUCAHUIO UX XapAKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKHUX SBICHUA B OKPYKAIOIIEM
Mupe (B TOM 4ucie (GU3NIECKUE SBJICHUS B IPUPO/JIC: MPUIUBBI U OTJIMBBI, IBUKCHHE
minaHer CoOJHEYHOW CHCTEMBI, PEAKTUBHOE JBH)KEHHUE JKHUBBIX OPraHHW3MOB,
BOCIIPUATHE 3BYKOB JKHMBOTHBIMH, 3EMJIETPSICEHHE, CEHCMHYECKUE BOJIHBI, IIyHAMH,
9XO0, IIBETA TEJI, ONTUYECKHUE SIBJICHUS B IPUPO/IE, OMOIOTUUECKOE ACHCTBUE BUIUMOTO,
yIbTPapUOIETOBOTO U PEHTTE€HOBCKOI'O M3TYyYEHUH, €CTECTBEHHBIN PaJuOaKTUBHBIN
$OH, KOCMUYECKHE JIy9H, DPAJAOAKTUBHOE W3IyUYE€HHWE TMPUPOJHBIX MHUHEPAJIOB,
JIEUCTBUE PAIMOAKTUBHBIX U3JIyUYCHHUI HA OPraHU3M YeJIOBEKA), PU 3TOM MEPEBOINUTD
MPaKTUYECKYIO 3a/lauyy B y4eOHYIO, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bUBUYECKUX SIBICHUN;

OMUCHIBATh M3YyYCHHBIC CBONCTBA Tell U (PU3MUECKUE SBJICHUS, HUCIOIb3YS
dbu3nYecKkre BeIMYMHBI (CPEHss 1 MTHOBEHHAs! CKOPOCTh TeJia TP HEPABHOMEPHOM

JBUKEHUH, YCKOPEHUE, NIEPEMELIEHUE, IIyTh, YIVIOBAsA CKOPOCTh, CUJIa TPEHHUS, CHJIa



yIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO MaIeHUs, BEC TeNa, UMITYJIbC Tela,
UMITYJIbC CHJIBI, MEXaHU4ecKasi paboTa U MOIIHOCTb, OTEHIIMAIbHAS SHEPIUs Tea,
IOJHATOrO HaJ MOBEPXHOCTBIO 3€MJIH, MOTCHIMAIIBHAS DHEPTUs CHKATOU MPYKUHBI,
KMHETHYECKasl DJHEprus, IIOJIHAsI MEXaHWYeCKas OJHEPrus, NEpHoJ M 4YacToTa
KoJeOaHui, NJIMHA BOJIHBI, T'POMKOCTb 3BYyKa M BBICOTA TOHA4, CKOPOCTh CBETa,
NOKa3aTejb IMPEJIOMJIEHUS CpeAbl), MpPHU ONUCAHUU NPaBUIBHO TPAKTOBATH
(U3HYECKUI CMBICH UCIOJIb3YEMbIX BEJIIMYMH, 0003HAUCHHS U €IMHUIIBI (PU3NYECKHUX
BEJIMYMH, HAXOAUTh (HOPMYJIbI, CBSI3bIBAIOUINE JAaHHYIO (PU3NYECKYIO BEIUYUHY C
JIPYTMMH BEJIMYMHAMH, CTPOUTH IpaUKH H3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX
BEJINYMH;

XapaKTepHu30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBICHUS U MPOLIECCHI, UCIIONb3YS
3aKOH COXPaHEHUS SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLIUI CYNEepHO3ULIUN
CWJI, NMPUHUUII OTHOCHUTEIBHOCTH ['anmmies, 3akoHbl HblOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3AaKOHBI OTPAXEHUS U MPEJIOMIIEHHS CBETa, 3aKOHbl COXPaHEHHUS
3apsA70BOIO M MacCOBOTO YHCEN MPU SIAEPHBIX peakUusix, IpU 3TOM (GOpMYJIHPOBATH
3aKOH M 3aITUChIBAaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

O00BSACHATH (PU3NUYECKHE MPOLECCHl U CBOMCTBA TEN, B TOM YUCJE U B KOHTEKCTE
CUTYaLHH IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE W3 2—3 JIOTMYECKUX IIaroB C
UCIOJIb30BAaHUEM 2—3 H3YyYEHHBIX CBOWCTBA (PU3UYECKHUX SIBICHHM, (U3HUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiath pacy€THbIe 3a1ayu (ONMUpAIoIIMecs Ha CUCTEMY M3 2—3 ypaBHEHH),
UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLIME (PU3HUECKUE BEJIMYUHBI: HA OCHOBE
aHaJIM3a yCJIOBHS 33Ja41 3alHChIBATh KPATKOE YCIOBUE, BBISABIISITH HEJOCTAIOLIUE WIIN
U30BITOYHBIC TaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JUIS PEIICHHUS,
IPOBOJUTH pacy€Tbl W OLEHHMBATh PEATUCTUYHOCTH IIOJYYEHHOI'O 3HAYEHUS
(bu3HUeCKOi BEIMYUHBI,

pacrno3HaBaTh IpoOJIEMbl, KOTOPbIE MOXKHO PELIMTh IPU MOMOIIU PU3NYECKUX
METOJIOB,  MCIOJIb3Ysl ~ ONUCAaHUE  MCCIEIOBaHUSA, BBIACIATH  MPOBEPIEMOE
IPEANOIOKEHNE, OLEHUBATh MPABUIBHOCTh IMOPSAKA MHPOBEICHUS HCCIEIO0BAHMS,

MIPOBOJIUTH BBIBOBI, MHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOIEHU U OTIBITOB;



IPOBOAUTH OMBITHl MO HAOMIONCHUIO (DU3UUECKUX SIBICHUNA WIH (PU3MYECKHX
CBOMCTB Ten (M3yuyeHue BTOpOro 3akoHa HbprOTOHA, 3aKOHA COXpAaHEHUS SHEPIHH,
3aBUCUMOCTh TepHoJa KoysieOaHWW TPYKUHHOTO MasTHUKAa OT MAacchl rpy3a H
KECTKOCTU TPYXKUHBI U HE3aBUCUMOCTh OT aMIUIMTYJbl MallbIX KoJeOaHUi,
NPSIMOJIMHEMHOE PACIpOCTPaHEHHWE CBETa, paslIoKeHHWE Oeloro CBeTa B CIEKTD,
U3y4YEHUE CBOMCTB H300paXeHHs B IJIOCKOM 3€pKajieé U CBOWCTB HM300pakKeHUs
npeaMeTa B coOuparonieil JuH3e, HaOMIoAeHUE CIUIONIHBIX U JIMHEWYaThIX CIEKTPOB
U3ITyYCHUSI): CaMOCTOSITENIBHO COOMpaTh YCTaHOBKY W3 HM30BITOYHOTO Habopa
000pyI0BaHUs, ONMMCHIBATH XOJ1 OMBITA U €T0 Pe3yJIbTaThl, (HOPMYIUPOBATH BHIBOIBI;

NPOBOAUTh TPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX HW3MEPEHHM, OMpeaesis
cpelHee 3HayeHue u3MepsieMoil BelnyuHbl ((POKYyCHOE paccTosHHE coOMparoen
JIMH3bI), 000CHOBBIBAThH BHIOOP CIIOCO0a U3MEpEeHUs (M3MEPUTENBLHOTO MPUOOopa);

OPOBOAUTH  HCCJIENOBAHUE  3aBHUCUMOCTEM  (U3WYECKUX  BEIMYUH  C
UCTIOJIb30BAaHUEM TMPSMBIX H3MEpEHUN (3aBUCHUMOCTh IyTH OT BPEMEHH NpU
PAaBHOYCKOPEHHOM JBIKEHHMM 0€3 HauyaJbHOM CKOPOCTH, NepHoja KoJjeOaHHit
MaTeMaTHYECKOTO MAasITHAKA OT JJTMHBI HUTH, 3aBUCHMOCTH YTJIa OTPaKCHHUS CBETA OT
yria najeHus U yriia IpejoMJIeHHs OT yria MajeHus): TUIAHUPOBaTh UCCIEOBAHHE,
CaMOCTOSITENIbHO COOHMpaTh YCTAaHOBKY, (PUKCHpPOBATH pe3yibTaThl TMOJIYYECHHOU
3aBHCHUMOCTH (PM3MYECKUX BEJIMYMH B BUJE TaOIHIl U TpadUKOB, IPOBOJUTH BHIBOIBI
0 pe3yJibTaTaM MCCIIeI0BaHUs;

IPOBOIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUUUH (CPEHss CKOPOCTh U
YCKOpPEHUE Teja MPH PaBHOYCKOPSHHOM JIBI)KEHUH, YCKOPEHUE CBOOOTHOTO MaIeHMS,
XKECTKOCTh MPYKUHBI, KOIPPHUIIMEHT TPEHUS CKOIBKEHUsS, MEXaHHUecKas paboTa u
MOIIIHOCTh, YacTOTa M TMEpHOoJ KoJeOaHH MaTeMaTHYeCKOro U MPYXKUHHOTO
MasiTHUKOB, ONTHYECKas CuiIa coOuparomeld JHUH3bI, paJHOaKTUBHBIA (OH):
IUTAaHUPOBATh U3MEPEHUsI, cOOUpaTh FKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJIHATH
U3MEPEHMsI, CIIEys MPEATOKEHHON WHCTPYKIIUU, BRIYUCIIATH 3HAYCHUE BEITUYUHBI U
aHAJIM3UPOBATh TOJYYEHHbIE PE3yJbTaThl C Y4E€TOM 3aJlaHHOM MOTPEIIHOCTU
VU3MEpPEHUN;

coOMIONaTh MpaBWJIa TEXHUKH O€30MacHOCTH MpH padboTe C¢ 1abopaTOpHBIM

000py10BaHUEM;



pasnuyaTh OCHOBHBIE TIPW3HAKH WM3YYCHHBIX  (PU3WYECKUX  MOJCIICH:
MaTepHalibHasi TOYKa, aOCONIOTHO TBEPIOE TEJIO, TOUYCYHBIM MCTOYHUK CBETa, JIyd,
TOHKas JIMH3a, TJIaHeTapHast MOJIEJIb aTOMa, HyKJIOHHAsI MOJIEJIb ATOMHOTO S/Ipa;

XapaKTepU30BaTh MPUHIUIBI IEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C KMCIOJIb30BAHHEM HMX OMUCaHHS (B TOM YHUCJE: CIUIOMETpP, NaTUYUKH
MOJIOKEHUS, PACCTOSIHUS U YCKOPEHHMs, pakeTa, »5XOJOT, OYKH, [EpUCKOT,
dboToanmnapaT, ONTUYECKUE CBETOBObI, CIEKTPOCKOM, JO3UMETP, Kamepa BuibscoHa),
WCIIOJIb3YsI 3HAHUS O CBOWMCTBAaX (DM3MYECKUX SIBJICHUN M HEOOXOIUMBbIC (pr3ndYecKue
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl W CXEMAaTHYHBIC PHUCYHKH HW3YUYCHHBIX TEXHUYCCKUX
YCTPOMUCTB, UBMEPUTEIHHBIX MPUOOPOB U TEXHOJOTHUECKUX MPOIIECCOB MIPHU PEIICHUU
y4eOHO-TPAKTUYECKUX 3aJ1ay, ONTUYECKUE CXEMbI JJIsl MOCTPOCHUSI M300pakeHUu B
TJIOCKOM 3€pKajie ¥ COOMPAOIIEH JTNH3E;

IPUBOUTH MPUMEPHI (HAXOIUTh WHMOPMAITUIO O MPUMEpPax) MPaKTHIECKOTO
UCIOJIb30BaHUSl (PM3MYECKUX 3HAHUN B TOBCEAHEBHOM >KM3HM IJsi oOecreyeHus
0€30MacHOCTU TIPU OOpaIllleHUU C TPUOOpaMH U TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHHUSI 370pOBbsi U COOJIIOJCHUS HOPM DKOJOTMYECKOTO IIOBEJCHUS B
OKPYXaroUIen Cpee;

OCYIIECTBIAT, TOWCK uWH(popmaruu B HHTEepHETE, CaMOCTOATEIHLHO
dbopMyIupys TOUCKOBBIA 3ampoc, HAXOAUTh TMYTHU OIpPEACNICHUS JTOCTOBEPHOCTU
MOJIyYeHHOW HMH(OpPMAIMM HAa OCHOBE HWMEIOIIUXCS 3HAHWM M JIOMOJIHUTEIHHBIX
UCTOYHHUKOB;

UCTIONB30BaTh TPU  BBIIOJIHEHUH  yYEOHBIX 3aJaHWid  HAYYHO-TIOMYJISPHYIO
JUTEpATYypPy, CIPABOYHBIE MaTEpHUANIBI, pPeCcypchbl ceTh HHTEpHET, BIANETh MpUEMAMU
KOHCIICKTUPOBAHUS TEKCTa, peodpa3oBaHus HHGOPMAIMK U3 OTHOI 3HAKOBOW CHCTEMBbI B
APYTYIO,

co3/1aBaTh COOCTBEHHbBIC MUCHMEHHBIC M YCTHBIC COOOIICHNUS HA OCHOBE HH(OpMAIHU
M3 HECKOJbKHX HCTOYHUKOB, MYOJMYHO MPEACTABIATh PE3YJIbTaThl MPOCKTHOW WIH
UCCIIE/IOBATEbCKOW  JCATENILHOCTH, TPH 3TOM TPAMOTHO WCIONB30BaTh H3yUYCHHBIN
NOHATUIHBIA anmapaT HW3y4aemoro paszaeia (U3MKH M CONPOBOXKIATh BBICTYIUICHUE
npe3eHTaIuei ¢ y4éToM 0COOEHHOCTEH ayIUTOPHH 00YUYAIOIITUXCSL.

TemaTnueckoe IIaHUPOBAHHUE






Tema Koa-Bo OcHoBHOE coepxxaHue OcHoOBHBIEC BU/BbI 1€ATEIbHOCTH YYAIUXCH DJIeKTPOHHbIE
4acoB o0pa3oBaTe/bHbIC
pecypchl
8 kaace
Monayasb 1. TensioBble siBjeHus (21 4.)
TemoBeie 21 Temmneparypa. CBsizp TemmnepaTypsl co | OOOCHOBaHUE MPaBHI U3MEPEHUS TeMIIepaTyphl. https://resh.edu.ru/subjec
IIPOLIECCHI CKOPOCTBIO TEIUIOBOT'O IBHYKEHUS YaCTHULL. CpaBHEHHE Pa3IUUHBIX CIIOCOOOB HM3MepeHus M mkan | t/28/8/

BuyTtpennsist sneprus. CriocoObl n3MEHEHHS
BHYTPEHHEH »JHEpruu: TeIvionepenaya u
coBepuieHue paboTel. Buael rennonepenayu:
TEIJIONPOBOAHOCTb, KOHBEKIIMS, U3JIyYEHHE.
Konunuectso TEIUIOTHI. VY nenbHas
TEIUIOEMKOCTh BelIecTBa. 1ermiooOMeH u
TEIJIOBOE paBHOBECHE.

YpaBHeHnue TemnoBoro 6ananca. [lnaBnenue
Y OTBEP/IEBAHNE KPUCTAIUIMUECKUX BEILIECTB.

VnennHas TEmI0Ta IIaBJICHHUS.
[TapooOpazoBanue u KOH/JICHCAIIUA.
Ucnapenue. Kunenne. YpaenpHas Tteriora
napooOpa3oBaHUsI. 3aBUCHUMOCTD

TEMIIepaTypbl KHUIIEHHUS OT aTMOC(HEpHOTO
JTaBIICHUSL.
BrnaxnocTs Bo3myxa.
OHeprus  TOIUIUBA.
CrOpaHus.
[IpuHIMIBL PabOTHl TETUIOBBIX ABUTATEICH.
KIIJI TemnoBoro paBurarens. TerioBbie
JIBUTATENIH U 3aLUATA OKPYKAKOLIEN CPEbI.
3aKOH COXpaHEHUS U MPEBPALICHUS YHEPTUHU
B MEXAHUYECKHUX U TEIUIOBBIX MPOLIECCaX.

ViaenpHast TemiIoTa

TEeMIIepaTypBhl.
HaOmronenue u o0BsIcCHEHHE OITBITOB,
JIEMOHCTPUPYIOIIUX H3MEHEHHE BHYTPEHHEW SHEPTUH
TeJa B pe3yjbTaTe TeIulonepeaayr U paboThl BHEITHUX
cwi. HaGmonenre u oObsCHEHHE OIBITOB, 00CYKIACHUE
MPAKTUYECKUX CUTYalLIHH, JIEMOHCTPUPYIOIIUX
paszMyHbIe BUABI TEIUIONEPEIauu: TETIONPOBOIHOCTD,
KOHBEKIIUIO, U3TTy4YCHUE.

WccnenoBanue siBJeHUS TEII00OMEHA NMPU CMENTMBAHUN
XOJIOAHOM W Topsiduelt Bosbl. HaOmoeHne ycTaHOBICHUS
TEIJIOBOTO PABHOBECHSI MEXKIy TropsAded M XOJIOAHOU
BOJIOH.

Ompenenenre (MU3MEPEHHE) KOJIUYECTBA  TEIUIOTHI,
MOJIYYEHHOTO BOJIOM TIPH TETUIOOOMEHE C HarpeThiM
METaJUTMUECKUM IIWIHHIPOM.

Onpenenenne (M3MEPEHUE) YISITBHOW TEIUIOEMKOCTH
BCIIECTBA.

Pemrenne 3amay, CB3aHHBIX C BEIYUCICHHUEM KOJIMUECTBA
TEIUIOTHI U TETNIOEMKOCTH TIPH TEII00OMEHE.

AHanu3 CHUTyallMii TPaKTUYECKOrO0 MCIOJIb30BaHUS
TEIJIOBBIX CBOMCTB BEUIECTB U MATEPUAJIOB, HAIIPUMED, B
IeIX SHEProcOepeKeHMS: TETION3OJISIIHS,
9HEeprocOeperaronfe KpbIIi, TePMOAKKYMYIISTOPHI H T.
II.

HaGmionenue siBIeHWN UWCHApeHUsT W KOHJICHCAITUH.
UccnenoBanue mpomecca HCHApEeHUS  Pa3IMYHBIX
xuakocted. OObsSCHEHWE SBICHUM HCIAPCHHS] |

https://resh.edu.ru/subjec
t/lesson/2595/start/
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KOHJCHCAIIMA HA OCHOBE ATOMHO-MOJIEKYJISPHOTO
yuenus. Habnronenue u o0bsicCHEHHE Tpoliecca KUTMeHus,
B TOM YHUCJIC 3aBUCUMOCTH TEMIICPATypbl KUIICHHS OT
JABJICHHUS.

Ornpenenenne (M3MEpPEHNE) OTHOCUTEIBHON BIQKHOCTH
BO3/yXa.

HaGumotenne mporiecca TUTaBJICHUS KPHUCTAUTHISCKOTO
BEIIIECTBA, HAIIPUMED, JIbJA.

CpaBHEHHUE MPOIECCOB TUIABICHUS KPHUCTALUTHICCKUX
Tel W pa3Msr4eHus] MPU HarpeBaHUU aMOP(HBIX TeTl.
Omnpenenenne  (M3MEPEHHE)  YACIBHOM  TEIUIOTHI
riaBneHus ybaa. OObsSCHEHUE SIBICHUN IUIABICHUS H
KPUCTATM3AIMA Ha OCHOBE ATOMHO-MOJIEKYJISIPHOTO
yueHus. Pernenue 3amad, CBS3aHHBIX C BBIYHCICHUEM
KOJIMYECTBA TEIUIOTHI B TpOIeccax Terutonepeaadn mpH
IUTABIIGHUM WM KPUCTAJUTM3AI[MHM, UCHApEeHUU U
KOHICHCAIIHH.

AHanu3 CUTyanui MPakKTUIECKOTo MPUMEHEHUS SBIICHUI
TUTABJICHUS W KPUCTAJUTU3AlAW, HapUMep, TOTyYCHHUE
CBEPXYHUCTHIX MaTEPHAIIOB, COJIEBAsl Tpelika U Ap.
AHanmu3 paboTel U OOBSICHEHWE TPHUHIUIA JEHCTBUS
TEIJIOBOTO JIBUTATEISI.

BbruncieHne KOJMUYEeCTBA TEIUIOTHI, BBIJICISIFOIIETOCS
IpU CTOpaHWW pPa3INYHBIX BHIOB TomuBa, U KIIJ]
JIBUTATETIS.

O6cyxnenue HKOJIOTUYECKUX MOCIIEACTBHM
UCTIONIb30BAHUSl JIBUTATEJIC BHYTPEHHETO CrOpaHWS,
TEIUIOBBIX M THIpodiekTpocTanumii (MC — skomorus,
XUMHUS).

Mopayasb 2. aeKkTp

OMarHuTHbIe siBJeHus (33 4.)

DIJIEKTPUYECKHU
€ 3apsibl.

DIeKTpu3anus TeJl. JBa pona

HaGmronenue u mpoBeIeHHE OMBITOB 1O JICKTPHU3AIUN

JNEKTPUYECKUX 3apsaoB. B3anmoneictue

TeJl IIPU COIPUKOCHOBEHUU U UHAYKIUEH.

https://resh.edu.ru/subjec
t/28/8/
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3apsKeHHbIE 3apsDKEHHBIX  Tel. 3aKoH Kynona. | HaGmonenne 1 0oOBbsiCHEHHME  B3aMMOJAEWUCTBUSA
TeNa U UX DJeKTpudecKoe noJje. [IpuHuun | OAHOMMEHHO U PA3HOMMEHHO 3aPSHKEHHBIX TEIL. https://resh.edu.ru/subjec
B3aUMOJICHCTB CYNEPHO3UIMKA  AJIEKTPUYECKUX  mnojied. | OObsICHEHUE MPUHIIMIIA ISHCTBUS AIEKTPOCKOIIA. t/lesson/2592/start/
ue. Hocurenn ANEKTPUIECKUX 3apanoB. | OObsCHEHUE SIBJICHUI AIIEKTPU3AINN npu
DJIeMEHTapHBIA  DIICKTPUYSCKUIA  3apsijl. | COMPUKOCHOBEHHUH TeJI U UHIYKIUCH C UCIIOIb30BaHHEM
Crpoenne  aroma.  [IpoBOAHMKM W | 3HAHWUH O HOCHTENISAX DICKTPUUECKHX 3apsioB B
JIMAJICKTPUKH. 3akoH COXpaHEHHUsI | BEIIECTBE.
AIIEKTPUUECKOTO 3apsijia. PacrioznaBanue u 0OBsICHEHHUE SBICHUI AIICKTPU3AIINH B
IMOBCEeNHEBHON »u3HW. HaOmromenne u o0OBsICHEHHE
OIBITOB,  WJUIIOCTPUPYIOUIMX  3aKOH  COXpPaHEHUS
IIEKTPUYECKOTO 3apsijia.
HaOmtoeHne OMBITOB 1O MOZETMPOBAHHIO CHIIOBBIX
JIMHUH SJIEKTPUYECKOTO MOJIS.
HccnenoBanne MAEHCTBHS DISKTPUYECKOTO TIIOJISI Ha
POBOIHUKH U JIUDIICKTPUKH.
ITocTostHHBIH 22 DNeKTPUYeCKHA TOK. VYcnosug | Habmroneune pa3IUYHBIX BUJIOB nevicteus | https://resh.edu.ru/subjec
ANEKTPUIECKU CYIIECTBOBAHMS  DJIEKTPUYECKOTO  TOKA. | SJIEKTPUYECKOTO TOKa W OOHapykeHHe 3TUX BuIOB | 1/28/8/
1 TOK HcTroyHukH MOCTOSIHHOrO TOKa. JIeWCTBUS | AEHCTBUS B IIOBCEIHEBHOM KU3HU.
AJIEKTPUIECKOTO TOKa (teruioBoe, | COOpka W WCTOBITAHUE  DJIEKTPUYECKOW  IIETH
XUMHYECKOe, MarHUTHOE). DJEKTPUUECKUU | MOCTOSHHOTO TOKA. https://resh.edu.ru/subjec
TOK B YKHUIKOCTSIX M Ta3ax. JJeKkTpudeckas | M3MepeHue CUilbl TOKa aMIIEPMETPOM. t/lesson/2979/start/
nenb. Cumma  Toka.  Dnekrtpuueckoe | M3mepenue AIEKTPUIECKOTO HaIpPsHKEHUS
HanpsbkeHre. COMpOTUBIICHUE MPOBOTHHUKA. | BOJIBTMETPOM.
VY enbHOE CONpOTHBIEHUE BelecTBa. 3akoH | [IpoBeneHue " 00BsICHEHHUE OITBITOB,
Owma mst yyactka nenu. [locnenoBarenpHoe | IEMOHCTPUPYIOIIUX — 3aBHCUMOCTDh  DIICKTPUYECKOTO

U MapajluIeNIbHOE COCIUHEHHUE ITPOBOJIHUKOB.
PaboTa 1 MOIIHOCTB 3JEKTPUYECKOTO TOKA.
3akoH /[xoyna—JleHna. DneKkTponpoBoaKa u
HOTPEOUTENN DIEKTPUYECKOH HHEPruu B
obITy. KopoTkoe 3aMbIkaHue.

CONIPOTUBJICHHUA MPOBOJHUKA OT Cro AJIMHEBI, ILIOIIAAN
MOTIEPEYHOr0 CEUEHHUs U MaTepuana.

WccnegoBanue 3aBUCUMOCTH CHIIBI TOKA, TPOTEKAIOLIETO
yepe3 pe3UCTop, OT COMPOTUBJICHHS pe3nucTopa U
HaIpPsKEHUSI HA PE3UCTOPE.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUH MpU
MMOoCJICAOBATCIIbHOM COCIUHCHUUN ABYX PE3UCTOPOB.
[IpoBepka mpaBuiia JJIsi CHUJIBI TOKa MPU MNapajljIeIbHOM
COEJIMHEHUH PE3UCTOPOB.
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AHanmM3 CUTyalui TIOCIIEOBATENbHOTO W MapajlIeIbHOTO
COEIMHEHHS IMPOBOJAHMKOB B JIOMAIIHUX 3JIEKTPUYECKUX
CeTAX.

Pemrenne 3amad ¢ ucronp3oBaHueM 3akoHa OMa U GopMy
pacuéra 3JIEKTPUIECKOT O COTIPOTHBIICHUS npu
M0CIIeI0BATEILHOM U napauieIbHOM COCAMHEHUH
NpoBOAHUKOB. OmnpeneneHne paboThl 3IEKTPUUIECKOTO TOKa,
MIPOTEKAIOIIETO Yepe3 PEe3UCTOoP.

Omnpenenenue MOLUIHOCTHU 3IEKTPHYECKOTO TOKA, BBIACTIEMON
Ha Pe3UCTOpE.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKa Yepe3 JIAMIOYKY OT
HaIPSDKEHYSI HA HEH.

Omnpenenenune KIIJ[ HarpeBaTens.

HccnenoBanne nmpeobpa3zoBaHus SYHEPTHH MTPH MOIBEME Tpy3a
3JIEKTPOJIBUTATETIEM.

OOBsicHeHHE YCTpOWCTBA M NPUHIMIA ACHCTBHUS JTOMAIIHUX
3JIEKTPOHArpeBaTEIbHBIX PHOOPOB.

OO0bacHeHNe TPUYMH KOPOTKOTO 3aMBIKAHHWA W TPUHITUIA
JIeHCTBUS IIIaBKUX MTPETOXPAHUTENEH.

Pewenue 3ana4 ¢ ucnons3oBanueM 3akona Jxxoyns—IJlenna.
Halmoiennie  BO3HWKHOBEHHWS JJIEKTPHYECKOTO TOKa B
JKUJIKOCTH.

MarautHsle
SIBJICHUS

IlocTosiHHBIC MATHUTHI.

BzanmopeicTaue ITOCTOSTHHBIX MarHHuTOB.
MaruuTtHoe noJie. MarauTHoe mosie 3eMJId U ero
3HauUeHUe JJIg )Ku3HH Ha 3emute. OmbIT DpceTena.
MarsuTHOoe  TOJIE  BIEKTPUYECKOIO  TOKa.
IlpumeHeHre 53JIEKTPOMAarHUTOB B TEXHUKE.
JelicTBUE MarHUTHOTO IMOJS HAa MHPOBOJHUK C
TOKOM.

DNEKTPOABUTATETh MOCTOSSHHOTO TOKa.
Hcnons3oBanue 3JIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

HccnenoBanne MarHWTHOTO B3aUMOJEHCTBHS TOCTOSHHBIX
MarHuTOB.

I/I3yquHe MAarauTHOI'O IIOJIA IMOCTOSHHBIX MAarHUTOB IIPU UX
00BEAMHEHUH U Pa3/IeTICHUH.

[IpoBeneHre OMBITOB TO BU3YaIHM3alUX TOJS TTOCTOSHHBIX
MarHuTOB.

I/ISYIICHI/IG SABJICHUSI HaMarHn4nBaHUsI BEICCTBA.
HccnenoBanne  aecTBHSL  DIEKTPUYECKOTO  TOKAa  Ha
MarHuTHYIO CTpETIKY. [IpoBenenne OTIBITOB,
ACMOHCTPUPYIOIIUX 3aBUCHUMOCTH CHJIbL B3aI/IMOIleI‘/'ICTBI/I$I
KaTYyIIK{ ¢ TOKOM U MarHuTa OT CHUJIBI U HAIlpaBJICHUS TOKA B
KaTyIlKe.

Ananus CUTYyallui MPaKTUYECKOTO MPUMEHEHUS
JJIEKTPOMAarHUTOB (B OBITOBBIX TEXHHYECKHX YCTPOWCTBAX,
MPOMBIIUIEHHOCTH, MEIUIIMHE).

https://resh.edu.ru/subjec
t/28/8/

https://resh.edu.ru/subjec
t/lesson/1541/start/
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W3ydyenne nedCTBHS MarHUTHOTO TIOJII Ha TPOBOAHHMK C
TOKOM.

N3ydenue neicTBUs SIEKTPOBUTaTENA.

MNsmepenne KIIJ anexkTpoaBUraTenbHON yCTAHOBKHU.
Pacno3naBanne ¥ aHanmM3  pa3NM4HBIX  [PUMEHEHUH
3IIEKTPOIBUTaTENEH (TpaHCHOPT, OBITOBBIE YCTPOMCTBA U IIP.).

DJIeKTpOMarHu Omeiter Papanest. SIBieHHe dIEKTpOMarHUTHOW | OTMBITEI IO  HWCCIIEMOBAaHWIO SABICHUSA dJieKkTpoMmarHutHo# | https://resh.edu.ru/subjec
THas uaaykuuu. Ipasuno Jlenna. WHIYKIUW:  UCCIEJOBAaHUE M3MEHEHUN  3HaueHuss U | t/28/8/
MHTYKIHS OneKTporeHeparop. Crioco0bl  MOJTyueHHs | HalpaBJIEHUS UHIYKIIMOHHOTO TOKA. https://resh.edu.ru/subjec
3JIEKTPUUYECKON BHEpPruu. DJIEKTPOCTAHIIMU Ha t/lesson/2587/start/
BO300HOBIISIEMBIX NCTOYHHUKAX OHCPTHH.
MoayJsb 3. CBeToBbie siBjeHus (12 4.)
3aKOoHBI Ucrounuku cera. JlyyeBas mozenb cBeta. | HaOmogenue ombIToB, JeMOHCTpupyrommx sBieHue | https://resh.edu.ru/subjec
pacrmpocTpane [IpssMonuHETHOE pacIIpOCTPAHEHNE CBETA. MPSIMOJIMHEMHOTO pacrpocTpaHeHus cBerta | 1/28/9/
HUs CBETA 3armenuss ConHua u Jlynel. OrTpaxkeHue | (BOSHMKHOBEHHE TEHM W HOJIYTeHHM), M  HX

cgera. [1nockoe 3epkano. 3akOH OTpaKeHUs
ceera. [Ipenomnenne  cBera.  3akoH
npesnomieHus csera. llonHoe BHyTpeHHee
OTpaXCHHE CBeETa. Hcnonp3oBanue
BHYTPEHHETO OTPAXKEHU

B ONITUYECKUX CBETOBOJAX.

HWHTEPIIPETAINS C UCTIOJIH30BAHUEM TTOHSATHS
cBeroBoro Jy4a. OObsCHEHHE U MOJCIUPOBAHHE
COJIHEYHOTO ¥ JTYHHOT'O 3aTMEHUH.

HccnenoBanue 3aBUCUMOCTH YTJIa OTPa)KEHUSI CBETOBOTO
Jyda OT yIJia TaJCHHS.

W3ydenne cBOMCTB M300paskeHUs B TUIOCKOM 3€pKaie.
HaGmronenne u OOBSICHEHWE OIBITOB MO TOJYYCHHUIO
M300paXeHUI B BOTHYTOM M BBIMYKJIOM 3epKalax.
HaGmronenne u o0bsiCHEHHE OMBITOB IO TPETIOMIICHHUIO
CBETa Ha TPAHUIIC PA3IMYHBIX CPE, B TOM UHCJIE OMBITOB
C TIOJIHBIM BHYTPEHHUM OTPa’KEHUEM.

HccnemoBaHue 3aBUCUMOCTH yTJIa MPEJIOMIICHHS OT YTJia
MaJieHuss CBETOBOrO Jyya Ha TpPaHULE «BO3IYyX—
CTEKJIO».

Pacno3naBaHue sBIEHUN OTpaXEHUS U TPEIOMIICHUSA
CBETa B MOBCETHEBHOW XU3HU. AHAIW3 U OOBSICHEHHE
SIBJICHUS] OTITUYECKOTO MHUpaXa.

Pemienue 3ama4d ¢ MCONB30BAaHUEM 3aKOHOB OTPAKCHHS
U IPEJIOMJICHUSI CBETA.

https://resh.edu.ru/subjec
t/lesson/1543/start/
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JIvH3BI 1 9 Jlunza, xox sydeir B aumnH3e. Onruyeckas | [Tomydenue m300pakeHHi ¢ MOMOIIBI0 cobuparomiei u | hitps://resh.edu.ru/subjec
ONTUYECKUE CUCTEMA. OnTuueckue npuOOpBI: | paccerBaroleil JTUH3. t/28/9/
puOOpbI ¢doroannapar, MUKpocKom U Teneckon. ['na3 | Onpenenenne (OKYCHOrO pacCTOSIHUSIT U ONTHYECKOU
KaK OINTHUYecKas cUcTema. BIM30pyKOCTh U | CHIIBI COOMpAIOIIEH JIMH3HI. https://resh.edu.ru/subjec
JIaTTbHO30PKOCTb. AHanu3 ycTpoMCTBa M MpUHIMIA JeicTBUS HeKoTophix | t/lesson/3004/start/
ONTHYECKUX NPUOOPOB: QoToanmapara, MHUKPOCKOIIA,
teneckona (MC — Ouosorus, aCTpOHOMUS).
AHanu3 sBJICHUH OJIM30PYKOCTH M JalbHO30PKOCTH,
npuHIMna jaevicteus oukoB (MC — Guosnorusi).
Moayas 4. UTorosoe nosropenue (2 4.)
HTorosoe 2 KoHTpoIbHO-U3MEpHUTEIbHBIE  MaTepHAIBI VYMeTh peliaTh KaueCTBEHHbIE, pacUETHbIE M IpaduuecKue
MIOBTOPEHUE 1o Kypcy $usuku 8 kiacca. 3aj1atH 0 Kypey QU3HMKH 8 Kracca,
Htoro 68
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Tema KoimuecTBo | OCHOBHOE coaep:kaHue OcHoOBHBIE BU/bI 1€ATEIbHOCTH YYAIUXCH DJIeKTPOHHbIE
4acoB o0pa3oBaTe/bHbIC
pecypcsbl
9 kaace
Moayab 1. Mexannueckue sijaieHus (65 4)
MexaHnuueckoe 16 MexaHudeckoe JABIWKeHHE. MarepuanbHas | AHamM3 W OOCYXJIeHHE pa3NIMuHbIX npumepos | https://resh.edu.ru/su
JBIDKEHHE. Touka. Cucrema orcuéra. OTHOCUTENBLHOCTh | MEXAaHUYECKOT'O JBUKECHUA. bject/28/9/
Kunematuka MEXaHMYECKOro JBWXEHUs. PaBHomepHoe | OOCYKICHUE TpaHUIl NPUMEHHUMOCTH MOJCITH

NpsMOJIMHEITHOE JIBMkKeHue. HepaBHOMEpHOE

npsMosinHeitHoe — aBwkenue. Cpemusis U
MT'HOBEHHAasI CKOpPOCTh Tena npu
HEPaBHOMEPHOM JIBH>KCHHH.

Yckopenue. PaBHOyCKOpeHHOE
npsiMoJuHeHoe  aBwkeHue.  CBoOoaHOE
nagenre. OmnwiTel [anunes. PaBHomepHOe

JIBUKEHHE TI0 OKpY>KHOCTH. [lepnon u yacrora
oOpatenus. JIuHeiHas u yrioBas CKOpPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE.

«MaTc€purajibHas TOUKa».

Onwucanune MEXaHHYECKOTO JIBUKCHHSI
pasIMYHBIMM criocobamu (ypaBHEHHE, TaOJIHIIa,
rpa¢uk).

AHanM3 OKW3HEHHBIX CHUTyallid, B KOTOPBIX

IPOSIBISIETCS OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIBUKEHHUSI.

Habmionenne MexXaHHYeCKOTo JBHKCHHS Tela
OTHOCHUTENIbHO Pa3HbIX TEJ OTCUETA.

CpaBHeHue myTed M TPAEKTOPUH JIBUKEHUS
OJIHOTO U TOTO € TeJIa, OTHOCUTEIHHO PA3HBIX TEJ
OTCYETA.

AHamn3 Ttekcta [anmunes 00 OTHOCHTENHHOCTHU
JIBIDKCHUSI-BBIIOTHEHUE  3aJaHUM TI0  TEKCTY
(CMBICTTOBOE UTEHHE).
Ornpenenenne cpeaHei
Opycka WM JABHKEHUS
IJIOCKOCTH.

AHanu3 1 00CyXJIeHHEe CTIOCOOO0B MPUOIMKEHHOTO
OIpEeEIIEHUSI MTHOBEHHOM CKOPOCTH.
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO IBUKEHUS
(mapuka B KUAKOCTH, MOJETU 3JIEKTPUUECKOTO
ABTOMOOWJIS U T. 11.).

Ormpeznenenre MyTH, MPOUJIEHHOIO 3a JaHHBIN
IIPOMEXKYTOK BPEMEHHM, W CKOPOCTH Teja I0

CKOPOCTH CKOJIBXXCHUSA
rapuka II0 HaKJIOHHOM

https://resh.edu.ru/su
bject/lesson/3131/sta
rt/

https://resh.edu.ru/su
bject/lesson/1530/sta
rt/



https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/lesson/3131/start/
https://resh.edu.ru/subject/lesson/3131/start/
https://resh.edu.ru/subject/lesson/3131/start/
https://resh.edu.ru/subject/lesson/1530/start/
https://resh.edu.ru/subject/lesson/1530/start/
https://resh.edu.ru/subject/lesson/1530/start/

rpaguKy 3aBHCHUMOCTH
JIBIDKEHUS OT BPEMEHH.
OOcyxeHre BO3MOKHBIX MPUHIUIIOB JEHCTBUS
npubopoB, U3MEPSIOIUX CKOpOCTh
(cnmmmoMeTpoB). BrrumciieHne myTd U CKOPOCTH
npu PaBHOYCKOPEHHOM OPSMOJIMHEIHOM
JBY)KCHUH TeJa.

OnpezneneHue MpOHAEHHOIO MyTH U YCKOPEHUS
IBIDKEHUS Telna 1o TpaduKy 3aBHCHMOCTH
CKOPOCTH PAaBHOYCKOPEHHOI'O MPSIMOJIMHEHHOTOo
JIBYDKEHUS TeJa OT BPEMEHHU.

Onpenenenue YCKOpEHUs Tena npu
PaBHOYCKOPEHHOM JIBIDKCHHH 110 HAKJIOHHOH
TUIOCKOCTH.

W3mepeHue meprosia U 9acToThl OOpaIeHus Tena
0 OKPY>KHOCTH.

OmnpeneneHne CKOPOCTH PABHOMEPHOTO JIBIKEHUS
TeJa MO OKPY>KHOCTH.

Pemenue 3anau Ha onpeeneHne KHHEMaTHIeCKUX

IIyTH PABHOMEPHOTO

XapaKTCPUCTHUK MCXaHHYCCKOI'O JABMKCHUA
Pa3IMYHBIX BUIOB.
Pacno3naBanue wu HpI/IGJ'II/I)KéHHOC OIIMCaHHuC

pPa3IMYHBIX BHUJOB MEXaHWYECKOTO [IB)KEHUS B
OpUpoZie M TEXHUKE (Ha MpHUMepax CBOOOIHO
NajaloUIuX Tel, JIBUKEHUS )KUBOTHBIX, HEOECHBIX
TeJI, TPAHCIIOPTHBIX CPEJICTB U Jp.).

3aKOHBI
JIBMOKCHUS U
cuiibl. [(nHaMuka

25

ITepBriii 3axkoH HeroToHa. Btopoii 3akoH
Herorona. Tperuit 3akon Herorona. [IpuHnmn
cyneprno3uiuu cui. Cuna ynpyroctd. 3akoH
I'yka. Cuma  TpeHus: cuwia  TPEHHS
CKOJIbXKEHUS, CWla TPEHUs IIOKOsA, Ipyrue
BUIbl TpeHua. Cuiia TSOKECTH U 3aKOH
BCEMHUPHOIO TATOTEHUS. Yckopenue
cBOOOAHOTO TmajeHus. JIB)KEHHE TUIaHEeT

HaGmonenne w  oOCyXJeHUE  OMBITOB  C
JABUXKCHUEM TCJla HpI/I yMeHLHleHI/II/I BIIUSAHUA
JPYTHX TeJI, IPEMATCTBYIOIINX JBHKCHUIO.
Ananu3  Tekcra lammimes ¢ OomMCaHHEM
MBICJICHHOTO JKCIIEPUMEHTa, 00OCHOBBIBAIOIICTO
3aKOH I/IHepLII/II/I; BBIITIOJIHCHUC 3a,[[aHHﬁ 110 TCKCTy
(CMBICTTOBOE UTEHHE).

https://resh.edu.ru/su
bject/28/9/

https://resh.edu.ru/su
bject/lesson/3021/sta
rt/



https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/lesson/3021/start/
https://resh.edu.ru/subject/lesson/3021/start/
https://resh.edu.ru/subject/lesson/3021/start/

KOoCMHYECKad
neperpys3Ku.

BOKPYT
CKOpOCTb.
PaBHoBecue

Connua. IlepBas
Hesecomocts  u

MaTepHaIbHON TOYKH.
AbGcomotHo  TBEpAoe Teno. PaBHOBecue
TBEPIOTO TeJa C 3aKPEIUIEHHOM  OCBIO
BpaieHus. MoMeHT cuiibl. LIeHTp TskecTH.

OOcy>x/1IeHne BO3MOXKHOCTH BBITIOJIHEHUS 3aKOHA
WHEPLUU B Pa3IUYHbIX CUCTEMAX OTCUETA.
HaGmronenne wu  0OCyXIeHHE MEXaHWYECKHUX
SABJICHUM, TNPOUCXOJALIUX B CHUCTEME OTCU€Ta
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM
JBUKEHUH OTHOCUTENIBHO KaOMHeTa (QU3HUKH.
JlelicTBUA C BEKTOPAMH CUJI: BBIIOJIHEHUE 3aITaHHUI
[0 CJIOXEHUWIO M  BBIUUTAHUIO  BEKTOPOB.
HaGmronenne  w/unm  mpoBeneHHWE  OTBITOB,
JIEMOHCTPHUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS Tesa
OT MPUJIOKEHHON K HEMY CHJIBI U MaCCHI TeJia.
Ananu3 u 0o0BsicHEHUE SABJICHUM c
WCITOJIh30BaHWEM BTOPOTO 3akoHa HproToHa.
Pemenne 3amady ¢ HMCMIONB30BAHUEM BTOPOTO
3akoHa Hpl0TOHA M TIpaBMIIa CIIOKESHUS CHIL.
Ornpenenenuie )kECTKOCTU MPYKUHBI.

AHanmu3 cuTyanuid, B KOTOPBIX HAOIIOAAIOTCS
yopyrue gegopMmanui, W HUX OOBSCHEHHE C
WCIIOJIb30BaHHEM 3akoHa ['yka. Pemenne 3amau c
MCIIOJIb30BaHUEM 3aKkoHa ['yka.

HCCJ’IG}IOBaHI/Ie 3aBUCUMOCTH CHJIBI TPCHUMA
CKOJIBXKEHUSI OT CHUJIBl HOPMAaJbHOTO JaBJICHUS.
OOcyxneHne  pe3yibTaToB MCCTIEIOBAHMS.
Omnpenenenue ko3 Punnenta TPEHUS

CKOJIBXXCHHA. I/IBMepeHI/Ie CUJIBI TPCHHA ITIOKOS.
Pemenue 3agau ¢ UCIOIL30BaHUEM (I)OpMy'J'ILI I
CHJIBI TPCHUS CKOJIBXKCHUS.

Ananuz JOBMOKEHHMS TEJ TOJBKO MOJ JehCTBUEM

CHIJIbI TSXKCCTH — CBO6OI[HOFO naacHus.
OOBsicHEHHE HC3aBUCUMOCTH YCKOpPCHUA
CBO6OI[HOFO naacHus OT MacCChl TEIa.

OI_IGHKB. BCIINYHNHBI CHIJIBI TATOTCHUA,

JENCTBYIOIIEH MEXTy IBYMS TeJlaMu (U1l pa3HbIX
Macce).




AHanus nBrXeHus HEOECHBIX TeJl MO ASHCTBUEM
CHUIBI TATOTCHHS (c HCII0Ib30BaHUEM
JOTIOJIHUTEIbHBIX ~ MCTOYHHMKOB  HMH(OPMAIIH).
Pemenne 3agay ¢ UCOONB30BAaHHEM 3aKOHA
BCEMHPHOTO TATOTEHUS W (HOPMYJIIBI I pacuéra
CHIIBI TSKECTH.

AHanmM3 OpUTHHAIBHOTO TEKCTa, OMHCHIBAIOIIETO
MPOSIBJICHUS] 3aKOHA BCEMHUPHOTO TATOTECHMS;
BBITIOJIHEHHE 3aJlaHUM TI0 TEKCTY (CMBICIOBOE
YTCHHE).

HaGmronenne wu  oOCyXJE€HHE  OMBITOB IO
W3MEHEHUI0O Beca Tela IMpU  YCKOPEHHOM
JNBOKEHUU. AHaln3 YCIOBUM BO3HUKHOBEHHS
HEBECOMOCTH U meperpy3ku. Pemienue 3amauy Ha
ompeJieTieHre Beca Tejla B Pa3IMYHbBIX YCIOBUSX.
AHanu3 cui, JeUCTBYIOIIKUX Ha TEJO, MOKOAIIEEeCs
Ha omnope. OmnpeneneHue MLEHTpa TAKECTH
pPa3JIMYHBIX TEJ.

3aKOHbBI
COXpaHEHUs B
MEXaHUKe

13

Nmnynec  Tema. VI3MeHeHHMe  HMMIyJbca.
Wmnynse  cuinpl. 3aKOH — COXpaHEHUS
HMITYJIbCA. PeaktuBHOE JBUKEHHE.

Mexanunueckasi pabota 1 MOUIHOCTh. Pabota
CHJI TSKECTH, YNpYyroctu, TpeHus. CBA3b
sHepruu u padotsl. [loTeHanbHas SHEPrHs
Tea, MOJHATOIO HaJl MOBEPXHOCTHIO 3E€MIIN.
IToTeHnmanbHas YHEPIUs CKATON MPYKUHBL.
Kunernueckas  sneprus.  Teopema o
KMHETUYECKOW 3HEpPIruu. 3aKOH COXpPaHEHUs
MEXaHUYECKOW SHEPTHUH.

HaOmronenne u obcyxaeHne OITBITOB,
JEMOHCTPHUPYIOIIUX Teperadyy HUMIyJbca Mpu
B3aUMOJICICTBUM  TEJ, 3aKOH  COXPaHCHUS
UMIYJIECA TIPHU a0COITIOTHO YIIPYTOM U HEYIPYTOM
B3aUMOJICICTBUM TeJ. AHamW3 CHUTyaluid B
OKPY’KaOIIeH >KU3HU C UCIOJIb30BAHUEM 3aKOHa
COXpaHEHHUs UMITYJIbCA.

Pacnio3naBaHue SIBICHUS PEAKTUBHOTO ABUKEHUS
B nipupoie u Texauke (MC — Guosorus).
[IpuMeHeHne 3aKOHA COXpaHEHUs UMITyJbca s
pacuy€Ta pe3yJbTaTOB B3aUMOJCHCTBUS Ten (Ha
npuMepax HEYIpyroro B3aHUMO/ICIICTBHS,
YIOPYroro IEHTPATLHOTO B3aUMOJCHCTBUS ABYX
OJIMHAKOBBIX TE€JI, OJTHO U3 KOTOPHIX HEMOABUKHO).
Pemenne 3agay ¢ UCHOJNB30BAHMEM 3aKOHA
COXpaHEHHUsI UMITYJIbCA.

https://resh.edu.ru/su
bject/28/9/
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Onpenenenre pabOTbl CHIIBI  YOPYTOCTH IPHU
noAbEME Ipy3a ¢ UCIOJIb30BAHUEM HETIOBUKHOTO
Y TIOJIBMYKHOTO OJI0KOB. 3MepeHrne MOITHOCTH.
N3mepenne mMOTEHUMAIbHOM HHEPrUU YNPYTo
1e(OpMUPOBAHHOM MPYKUHBI.

N3mepeHne KUHETUYECKOM »HHEPruuM Tena Mo
JUTMHE TOPMO3HOTO TyTH.

OKCIIEPUMEHTAIbHOE  CPABHEHUE  W3MEHEHUs
MOTEHIIMAJIbHON W KWHETHYECKOW SHEpPrui Tena
MIPU ABM>KEHUH 10 HAKJIIOHHOM IMIOCKOCTH.
DKcrnepuMeHTalIbHAs IIPOBEPKA 3aKOHa
COXpAaHEHHUS  MEXaHWYECKOM  DBHEpruu  Ipu
CBOOOJTHOM IMaJCHUH.

[IpumeHeHue 3aKOHA COXPAaHEHUS] MEXAaHUYECKOU
SHEPTUM IS pacuéra TOTCHIMATBHOM U
KMHETUYECKON JHEepruil tena. Pemrenuwe 3amay c
HCITOJIE30BaHUEM 3aKOHa COXpaHEeHUs
MEXaHMUYEeCKON SHEPTHUH.

Konebanusa u
BOJIHBI

KonebatenbHoe  nBWXECHHE. OcHoOBHBIE
XapaKTEPUCTUKU KoJeOaHui: Mepuo,
4acToTa, aMIUIUTyJa. MareMaTu4eckuil u
NpPY>KUHHBIM ~ MasTHUKU.  [IpeBpamieHue
SHEPTUM TIPU KOJIEOATEITHHOM JBHUKEHUH.
3aryxaromue KkojeOaHus. BbIHYKICHHBIE
kosneOanus. PezoHanc.

HaOmronenune kojie0aHuii 1ona JOEHCTBHEM CHII
TSDKECTH M YIIPYTOCTH M OOHAPYKEHHE TOJO0HBIX
KOJIeOaHUI B OKPYIKAIOIIEM MHpE.

AHanu3 koneOaHuil Tpy3a Ha HUTU U Ha TPYyKUHE.
Onpenenenne JaCTOTEI KOJIeOaHui
MaTEMaTHYeCKOrO0 W TPYKUHHOTO MAasTHUKOB.
HaGmronenue n o0bsiCHEHNE SBJICHHS pe30HAHCA.
HccnenoBanue 3aBUCUMOCTH Tieproa KoneOaHui
MOJIBEIICHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH.
[TpoBepka HE3aBHCHMOCTH Tepuoja KoyieOaHui
rpy3a, MOABEIICHHOTO K JIEHTE, OT MacChl Tpy3a.
Habmonenue u o0cyxeHue OTIBITOB,
JIEMOHCTPHUPYIOITUX 3aBUCHMOCTD nepuo/ia
KoeOaHUN MPYKUHHOTO MasTHUKa OT MacChl
rpy3a ® O>KECTKOCTH TpYyXHHBL [IpumeHeHue
MaTEMaTHYECKOr0 W MPYKUHHOTO MAasITHUKOB B

https://resh.edu.ru/su
bject/28/9/

https://resh.edu.ru/su
bject/lesson/3019/sta
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KayecTBEe MOJCICH I omucaHus KojeOaHui B
OKpykaroriem mupe. Perienne 3aa4, CBSI3aHHBIX C
BBIUMCJICHUEM WM OLIEHKOM 4YacTOThl (Iepuoja)
KOJIcOaHMIA.

Mexannueckne
BOJIHBL. 3BYK

CoiicTBa MexaHWYeCKHMX BOJH. JlmmHaA
BOJIHBI. MeXaHMUYEeCKHUEe BOJIHBI B TBEPIOM
Tene, celicMuuecKkue BOJIHbL. 3BYK. ' poMKOCTh
3Byka M BbIcOTa TOHAa. OTpa)keHHE 3BYKa.
Wn¢pa3Byk u yapTpa3BykK.

OOHapyXeHHEe W aHaJIU3 BOJHOBBIX SIBIICHUU B
OKPYKAroIIeM MHUPE.

HaGnronenne pacnpocTpaHeHHUs] MPOJOIBHBIX M
MOTIEPEYHBIX BOJNH (Ha MOJENN) B OOHapy>KeHUe
AHAJIOTMYHBIX BHJIOB BOJIH B MPHUPOJAE (3BYK,
BOJISTHBIE BOJIHBI).

Beruncnenue  JUIMHBI  BOJIHBI M CKOPOCTH
pacipocTpaHEHUS 3BYKOBBIX BOJH.
DKCIIepUMEHTATbHOE ~ OTpe/IeJieHHe  T'paHUI]
YAaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJIEOAHUIA.
HaOiroieHne  3aBUCUMOCTH  BBICOTHI 3BYyKa OT
4acTOoTel (B TOM 4YHCJIE€ C UCIHOJIb30BAHUEM
MY3BbIKQIBHBIX HHCTPYMEHTOB). HaOmomenue u
00BsICHEHUE SIBJICHUS aKyCTHYECKOTO PE30HAHCA.
AHaJIN3 OPUTHHAIBHOTO TEKCTa, IMOCBAMIEHHOTO
UCTIONB30BAaHUIO 3BYKa (WJIM yIbTpa3Byka) B
TEXHHUKE BBITIOJTHCHUE 33J]aHUH IO TEKCTY
(CMBICIIOBOE UTEHUE).

https://resh.edu.ru/su
bject/28/9/

https://resh.edu.ru/su
bject/lesson/3017/sta
rt/

Moayasb 2. KBaHTOBBIC

siBJIeHud (23 4)

Hcnyckanue

Y TIOTJIOIIEHHE
CBETa aTOMOM.
Ctpoenue
aTOMHOTO s71pa

OmnpiTel Pesepdopaa m mnanerapHass MOAETb
atroma. Mogens aroma bopa. HMcnyckanue u
IOrJIONIEHNEe  cBeTa  aToMoM.  KBaHTHL
JIuHeityaThbie CIEKTPHI.

PagnoaktuBHOCTH. Aub(a-, 6era- U ramma-
n3inydeHus. CTpoeHre aTOMHOTO Apa.
Hykimonnas  mozmenbs  aTOMHOrO  sjpa.
N3otonbl. PagmoakTWBHBIE MPEBpAILICHUS.
[Tepuon

noinypacnaga. JleWcTBug — paguoaKTHUBHBIX
W3JTyYEHUH Ha XKUBbIE OPraHU3MBI.

Ob6cyxnenne menu omnbIToB Pesepdopma mo
UCCIICZIOBAaHUIO aTOMOB, BBIIBH)KEHUE TUIIOTE3 O
BO3MOXKHBIX PE3YyJIbTaTaX OINbBITOB B 3aBUCUMOCTH
OT  NPEANoNaraéMoro  CTPOEHHs  aTOMOB,
¢dopMynaHpoBaHHE BBIBOJOB M3  PE3YJIbTATOB
OIIBITOB.

Ob6cyxneHue IIPOTUBOPEYUI IJIAHETaPHOU
MOJIEJIM aTOMa M OCHOBAHMU JJ1sl TUoTe3bl bopa o
CTAllMOHAPHBIX OPOUTAX NEKTPOHOB.

https://resh.edu.ru/su
bject/28/9/

https://resh.edu.ru/su
bject/lesson/2996/sta
rt/
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Habutoienue CrijomHbIX ¥ TMHEHYaThIX CIIEKTPOB
U3Iy4YeHUsl pa3Nu4HbIX BemecTB. OObscHeHUE
JUHEHYATHIX CIIEKTPOB U3ITyYCHHUS.

OO6cyxJieHHe BO3MOXKHBIX THIIOT€3 O MOJEINAX
CTpOEHHUS siIpa.

Onpenenenue cocraBa sAep 10  3aJaHHBIM
MacCOBBIM M 3apsII0BbIM YHCIIaM U 110 MOJI0KEHHUIO
B Ilepuoauueckoil cucreme snemenroB (MC —
XUMHUS).

AHanmu3 W3MEHEHUs CcocTaBa SApa U €ro
MOJIOKEHUSI B NEPUOAMYECKON CUCTEME TpU -
paauoaktuBHOCTH (MC — XumMus).
HccnenoBanne TpPEeKOB 0-YacTHIl IO TOTOBBIM

dororpadusm.

O0GHapy’KeHre 1 U3MEepPEHNe paaualmoHHOro hoHa
C  TOMOINBIO  JI0O3UMETpa,  OLEHKa  €ro
UHTEHCUBHOCTH.

Ananus OMOJIOTUYECKUX U3MEHEeHHUH,

MIPOUCXOAIINX O/ JICHCTBUEM PaJMOAKTUBHBIX
uznydenuit (MC — OGuomnorus).
Hcnonp30BaHne paJHOAKTUBHBIX H3IYYCHHHA B
meuiae (MC — Ouonorus).

Anepubie
peakuuu

SnepHple peakuuu. 3aKOHBl COXPAaHEHUS

3apsJI0BOTO U MAaCCOBOTO YHCEN. DHEPrusi
CBA3M aTOMHBIX sfep. CBsA3b Macchl
OHCPIUH. PeaKI_II/II/I CHUHTC3a U ACJICHUA AOCP.
SnepHas sHepreTuka.

u

Pemenne 3amad ¢ WCHONB30BAaHHEM 3aKOHOB
COXpPaHEHHsT MacCOBBIX M 3apsAAOBBIX 4YHCEN Ha
ONpECIICHNE Ppe3ybTaTOB SICPHBIX PEAKLUM;
QHIN3 BO3MOXXKHOCTM WJIH  HEBO3MOXHOCTHU
saepHoi peakiuu. OUEHKa SHEPTrUuM CBS3H AlIEp C
UCTIOJIb30BaHUEM (popMyITbl DUHIITEHHA.
OO6cyxaeHue IIEPCIIEKTHUB HCIIOJIb30BaHUs
YIIPaBISEMOT0 TEPMOSIEPHOTO CUHTE3A.
OOcyxJeHue NPEeuMyLIeCTB M SKOJIOTHYECKHUX
npoOeM, CBSI3aHHBIX C SACPHOW SHEPreTHKON
(MC — skonorus).




Crtpoenue u 7 Ucrounnku sneprun CosHa U 3BE3I. [IpencraBinenue O  BCEIIEHHOM,  MEXaHU3M
9BOJIIOLUS B3aUMOJEMCTBUS  HeOeCHBIX  Tel,  oOmias
Bceenennoit uHpopmanus o CoTHEUHOH cucTeMe
IToBTOPHUTENBHO-0000IIAKOINNH MOAYJb (15 4)
Cucrematusanus 15 OO0oO0IIeHne  coJep)KaHus  KakIoro u3 | BeimojHeHwe ydeOHBIX 3amanuid, TpeOyromux | https://resh.edu.ru/su
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pa3neiioB Kypca (HM3MKH: MEXaHHUYECKHE, | XapaKTepU3YIOUIUX €CTCCTBCHHOHAYYHYFO
TEIUIOBBIC, 3JCKTPOMArHUTHBIC, KBAaHTOBBIC | FPAMOTHOCTb:
SIBJICHHSL. -IPUMEHEHUS TIOJYYEeHHBIX 3HAHHUM I Hay4Horo | https://resh.edu.ru/su
HayuHblif MeTO1 MO3HAHUS U €T0 peaiu3anus | 00bICHEHUS buznyeckux SIBIIEHUI B | bject/lesson/2994/sta

B (PM3MUECKUX HCCIIEAOBAHUSX.

CBsI3b (PU3UKH M COBPEMEHHBIX TEXHOJIOTUI B
obnacTu nepenayu nHGOpMalu, SHEPTEeTUKE,
TpaHCIOPTE.

OKPYXaIoIIEe MPUPOJIE€ U MOBCEIHEBHOM )KU3HU, a
TaKk)Ke BBIABICHUS (PUINYECKUX OCHOB pAla
COBPEMEHHBIX TEXHOJIOTHIA;

-IIPUMEHEHUS] OCBOEHHBIX AKCHEPUMEHTAIbHBIX
YMEHUU ISl UCCIIeIOBaHUS (PU3NUECKUX SBJICHHM,
B TOM YHUCIIE JJIsl IPOBEPKHU TUIIOTE3 U BBISBICHUS
3aKOHOMEPHOCTEM.

Pemienne pacu€rHeIXx 3amay, B TOM 4HCIIE
MIPEANONATAONINX HCIOIb30BaHNe (PU3NUECKOU
MOAEIM U  OCHOBAaHHBIX Ha  COJEpNKaHUU
Pa3TUYHBIX PA3eoB Kypca (GU3UKH.
Brimonnenne u  3ammMTa  TPYNNOBBIX — WIIK
WHIWBUIyATbHBIX  MPOEKTOB, CBS3aHHBIX C
coJiepXaHueM Kypca (pHU3HKH.

it/

https://resh.edu.ru/su
bject/lesson/3026/sta
rt/
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