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®denepanbHas paboyast mporpamMma 1mo yaeoHomy npeamety «Dusnkay (6a30BbIit
YpOBEHb) (TIpeaMeTHast 00s1acTh « ECTeCTBEHHO-HAYUHBIE TPEMETHI») (anee
COOTBETCTBEHHO — MpoTrpaMMma 1o ¢pusnke, Gru3nKa) BKIOYACT MOSICHUTETHHYIO
3alUCKY, COAepKaHue 00yUYEeHUs, INTAHUPYEMbIE PE3YIbTAThl OCBOCHHUS IPOrPaMMBbI
1o GU3MKe, TEeMaTUUECKOE TIJIaHUPOBAHHE.

INOACHUTEJIBHASA 3AIINCKA
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[Iporpamma o ¢u3uke Ha ypoBHE OCHOBHOT'O OOIIIEro 00pa30BaHus COCTABICHA Ha
OCHOBE TMOJOXKEHUIM U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBaTebHOM nporpaMmmel, npeactaBieHHbix B DI'OC OO0, a Takxke ¢
yaétoM ¢enepaabHol padouei mporpaMMbl BocuTaHus U KoHIENIIMM TpenoaaBaHus
yueOHoro npeameta «Duzukay.

Copnepxanne mporpaMmbl 1O  (U3WKE HANpaBlIeHO Ha  (HOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH OOYYaIOMIMXCA U OPTaHU3AIUI0 U3yYeHUsT (GU3UKU
Ha JIEATEILHOCTHOW OCHOBEe. B mporpamme mo (u3uke y4dUTHIBAIOTCS BO3MOKHOCTH
ydyeOHOro mnpenmera B peanuzanuu TpeboBanuit P@I'OC OOO k MIaHUPYEMBIM
JUYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYYEHHUsI, a TAKKE MEXKIPEIMETHBIC
CBSI3U €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
o0pa3zoBaHUs.

[Tporpamma 1o ¢u3uKe yCTaHaBIMBACT pacIpeaeiieHne yaeOHOTO Marepuana Io
rojam o0ydeHus (110 Kjiaccam), IpejijiaraeT IpUMEPHYIO TIOCIISI0BATEIIBHOCTD U3YUCHUS
TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COJCPKAHUSA M YUETE BO3PACTHBIX
0COOCHHOCTEH 00yJarOIIUXCHI.

[Iporpamma 1o ¢usuke paszpaboTaHa ¢ ICNIBI0 OKa3aHUSI METOIUYCCKON ITOMOIIH
YUHTEIIIO B CO3JIaHUU Pabodeii mporpaMMbl 10 Y4COHOMY IIPEIMETY.

duszuka SBISETCI CHCTEMOOOPA3yIOIIUM JJIsi €CTECTBEHHO-HAYUHBIX Y4YeOHBIX
IPEIMETOB, MOCKOJIBKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHMIA,
U3y4aeMbIX XHMHEH, OMOJIOTHEH, acTpoHOMHEW u (u3nyeckod reorpadueii, BHOCHT
BKJIaJ B €CTECTBEHHO-HAYUYHYI0 KapTHHY MHUpaA, MPEAOCTaBIACT HamOoiee SCHbIe
o0pa3ipl MPUMEHEHHUS] HAYYHOTO METO/Aa IO3HAHHSA, TO €CTh Crmoco0a MOydeHus
JOCTOBEPHBIX 3HAHUU O MUPE.

Onmna w3 TIaBHBIX 3a7ad  (U3MYECKOrO O0O0pa3oBaHMs B CTPYKTYpe OOIIEro
00pa30BaHMsI COCTOUT B ((OPMHUPOBAHUHN €CTECTBEHHO-HAYUYHOM TPAMOTHOCTH M HHTEpECa
K HayKe y 00y4aroIuxcs.

Nzydenne ¢us3uku Ha 6a30BOM ypOBHE MpPENAIOJIaraeT OBJIAJICHUE CIETYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTB:

HAay4YHO O0OBACHATH SABJICHMUA,

OLICHUBATb U TIOHUMATb 0COOEHHOCTH HAaYYHOTO UCCJICIOBAHUWAA,

HHTCPHIPETUPOBATD JaHHBIC u HCII0JIB30BATh HAay4YHbIC JOKa3aTcJIbCTBa
AJIA II0JIYYCHHA BBIBOIOBY.

Henu n3ydyeHus: (U3MKU Ha YPOBHE OCHOBHOTO OOILETO 0Opa30BaHUs OMPEEICHBI
B Konuenmuu mnpenonaBanus ydeOHoro mnpeamera «®Pusmka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccuiickoit Denepanuu, pean3yoInX OCHOBHBIE
o01ieo0pa3oBatelibHble  MPOTPaMMbl,  YTBEpKJIEHHOW  pemieHueM  Komieruu
MunuctepcTBa npocsemienust Poccuiickoit @eaeparnuu (mpotokoi ot 3 aexadbps 2019 r.
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Ne TIK-4BH).
[enwn nzyuenus Gusnku: mpuoOpeTeHNUE NHTEPECa U CTPEMIICHUS 00yJalOIUXCs K
HAYYHOMY U3yUCHUIO

npupoabl, pasBUTUC HUX HHTCIIICKTYAJIbHBIX W TBOPYCCKUX CHOCO6HOCT€ﬁ; Pa3BUTHUC
HpCZ[CTaBJICHI/Iﬁ O HAYYHOM MCTOJC IMO3HAHUA U (I)OpMHpOBaHI/Ie

UCCJIEIOBATEIBCKOTO OTHOLLEHUS K OKPYKAIOUIUM SBJICHUSAM; (DOPMUPOBAHHE HAYYHOTO

MHUPOBO33pEHUS KaK pe3yabTaTa U3y4eHUs: OCHOB
CTpOEHHA Marepud M  (PyHIAMEHTAIbHBIX 3aKOHOB (U3UKH; (HOpPMHUpPOBAHUE
NPEACTABICHUNA O POJM (U3HMKHU JJI1 PA3BUTHSI IPYTHMX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTUW;  pa3BUTHE TMPEJCTaBICHHH O  BO3MOXKHBIX cdepax  Oymyiiei
npodeccuoHanbHOM AESITeIbHOCTH, CBA3aHHOM ¢ (PU3UKOM, MOArOTOBKA K JajJbHENUILIEMY
00y4EeHHIO B ’TOM HAINPABJICHUU.

JlocTkeHre 3TUX 1ieJield MporpaMMbl MO (PU3MKE HAa YPOBHE OCHOBHOTO OOILIEro
o0Opa3oBaHus 00eCTIeUMBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:

NpHUOOpETEHNE 3HAHUN O TUCKPETHOM CTPOEHHUH BEILIECTBA, O MEXAHUYECKUX,

TEIJIOBBIX, PJICKTPUUYSCKUX, MATHUTHBIX U KBAHTOBBIX SBICHUSAX; IPHOOPETCHUE YMCHUI
OTIMCHIBATh U OOBSCHATH (PU3UUCCKHEC SIBJICHUS

C HCIIOJIb30BAHHUEM ITIOJTYYCHHBIX 3HaHPII>'I; OCBOCHHC MCTOJ0B PCIICHUSA HpOCTCﬁHIHX
paC‘IéTHBIX 3aJa4d C UCIIOJIb30BAHUECM

busznuecknx Mojenel, TBOPUYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3aJ]1a4; Pa3BUTHUE
YMEHUI HaOMI0aTh TPUPOIHBIEC SIBICHUS U BBITIOJIHATH OMbITHI, JIJA0OPATOPHBIE pabOThHI
U OKCIIEPUMEHTAJIbHBIE MCCIIEJOBAHUS C MCIOJIb30BAaHUEM HM3MEPUTEIBHBIX MPUOOPOB;
OCBOCHHE NPUEMOB pPabOThl ¢ HHpOpMAIMEH (U3MUECKOTO COJCP)KaHUS, BKIHOYAsS
uHGOPMAIIMI0O O COBPEMEHHBIX JOCTMIKEHUAX (U3HKH, aHAIU3 W KPUTUYECKOE
olleHMBaHWE MH(HOPMAIIHH; 3HAKOMCTBO €O chepamul mpodeCcCHOHATBHOU JeSTENHHOCTH,
CBSI3aHHBIMU

¢ (u3MKON, W COBPEMEHHBIMH TEXHOJIOTHSMU, OCHOBAaHHBIMH Ha JOCTHIKEHHUIX
(bu3HUeCKOi HayKH.

Ha wusyuenune ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILIEro
oOpazoBaHus oTBOAUTCS 238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B HEJIENI0), B 8 KJlacce
— 68 yacoB (2 Jaca B Hejieno), B 9 kinacce — 102 yaca (3 gaca B HeJIeNto).

[Ipennaraemsiii B mporpamme 1o Gpusuke nepevyeHb J1adopaTOPHBIX padOT U OMBITOB
HOCUT PEKOMEHIATENbHBIA  XapakTep, YYUTENb JelaeT BbIOOp MPOBEJEHUS
7a00paTOpHBIX pPabOT U OMBITOB C Y4ETOM WHAMBUIAYaIbHBIX OCOOCHHOCTEH
0o0y4JaronMxcsi, CIHUCKa OJKCIEPUMEHTANBHBIX 3aJlaHUul, TpeajaraéMbiXx B paMKax
OCHOBHOT'O TOCYJITAPCTBEHHOTO 3K3aMeHa 1Mo (hru3uKe.

COAEPXAHUE OBYUYEHUSA

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO 4
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7 KITACC Pa3znea 1. ®u3uka u e€ poJib B IO3HAHUM OKPY:Ka0IIero Mupa

®dusuka — HayKa o0 npupojie. SABinenus npupoibl. Pu3nyecKre sIBICHUS:
MEXaHUYECKHUE, TEMIOBBIE, JJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BeIu4nHbl. M3Mepenue puznuecknx BeauunH. Guznyeckue npuoopshl.
[TorpemHocTh U3MepeHn MexyHapoHas cucreMa €uHHULI.

Kak ¢usuka wu  jgpyrue  ecTeCTBEHHbIE HAyKd  HM3y4yalOT  MPUPOY.
EctecTBeHHO-Hay4HbII METO/1 TO3HAHUS: HAOJII0JeHHE, TOCTAaHOBKA HAyYHOT'O BOIIPOCA,
BBIJIBYKEHUE TUTIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00BSICHEHHE
Habmogaemoro sipneHus. Onucanve GU3NYECKUX SIBICHUN C TTOMOIIBIO MOJETEH.

Jlemoncmpayuu

MexaHn4yecKkue, TeIIOBbIe, JIEKTPUIECKHE, MAaTHUTHBIC, CBETOBBIC SIBJICHHSL.
dwuzuveckue MprOOPHI U MPOIIEAypa MPSMbIX H3MEPEHUN aHAJIOTOBBIM U IIU(PPOBBIM
prudoOpoOM.

JlabopamopHvie pabomsi u onvimol

Onpenenenue UEHbI AEIEHUS NIKaJIbl U3MEPUTEIBHOIO IPUOOpAa.

H3mepenune pacCcToOsSHUN.

N3mepenne 00bE€Ma JKUIKOCTU U TBEPAOIO TENA.

Ornpenenenue pa3MepoB MAJIBIX TEI.

N3mepenne temnepaTypbl NPU MOMOIIHA KUAKOCTHOTO TEPMOMETPA M JaTUMKA
TEMIIEPATYPBHI.

IIpoBeneHne nccieoBaHus MO MPOBEPKE TMIIOTE3bI: JAJIbHOCTH ITOJIETA LIAPHKA,
MYUIEHHOT'O TOPU30HTAJIBHO, TEM OO0JIbIIIE, 4UeM OO0JIbIlIe BHICOTA ITyCKa.

Pa3)1e.11 2. HepBOHa‘IaJIBHLIe CBEACHUA 0 CTPOCHUHU BeIECTBA

Ctpoenue BeniecTBa: aTOMbl MU MOJIEKYJIbI, UX pa3Mepbl. OMNbIThI, JOKA3bIBAOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JIBrokeHue yacTull BemiecTBa. CBA3b CKOPOCTU JIBUKEHUS YACTHUI] C TEMIIEPATYPOil.
bpoyHoBckoe nBrmkenue, nuddysus. BzaumoaeicTBre yacTuIl BemecTBa: IPUTHKCHHE
Y OTTAIKHBAHUE.

ArperatHble COCTOSIHHMSI BEIIECTBA: CTPOCHUE Ta30B, JKUIAKOCTEHW W TBEPIABIX
(KpucTauIM4ecKkux) Tell. B3auMocBsI3b MEXJy CBOMCTBAMHM BEIIECTB B pa3HBIX
arperaTHbpIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jlemoncmpayuu
Ha6mronenne 6poyHOBCKOTO IBHXKEHHUSI.

Hab6monenne nuddyszun.
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Habmonenne sBieHuid, OOBACHSIOMMXCS TPUTSHKCHUEM WIM OTTaJIKUBAaHHUEM
JaCTHI] BEILISCTBA.

JlabopamopHvie pabomsi u onvimol
OrneHka quaMeTpa aToMa MEeTOJIOM PSIOB (C UCTOb30BaHUEM (oTorpaduii).
OnbITHI TI0 HAOTIOJIEHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B.

OnbITEI IO OOHAPYKEHUIO JIEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSXKEHHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMO/IeliCTBHE TeJ

Mexanunueckoe qBrkeHrue. PaBHoMepHOE U HEpaBHOMEPHOE ABUKEeHUE. CKOPOCTb.
CpenHssi CKopoCTh PU HEPABHOMEPHOM JBUKEHUU. Pacy€T myTu u BpeMEHU JBUKEHHUS.

SBneHue uHepurU. 3aKOH UHEPIMU. B3auMoaeiicTBre Tel Kak MPUYMHA U3MEHEHHUS
CKOPOCTH JBWKEHUA Tei. Macca Kak Mepa MHEPTHOCTH Teja. [ImoTHOCTH BemiecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIIEeCTBA.

Cuila KaKk XapakTepucTuka B3aumozeiicTus Ten. Cuna ynpyroctd u 3akoH ['yka.
N3mepenune cuibl ¢ TOMOIIBIO TMHAMOMETpA. SIBlIeHUE TATOTeHUS U cuia TshkecTu. Cuna
TSKECTH Ha Apyrux miuaHerax. Bec Tena. HeBecomocTs. CrioxkeHue cuii, HalpaBJI€HHBIX
no ogHoM mnpsiMoi. PaBHomelicTByromas cui. Cuiia TpeHus. TpeHUe CKOJIbKEHUS U
TpeHHE NOKOs. TpeHrne B IpUpOAe U TEXHHUKE.

Jlemoncmpayuu
HabGmronenne MexaHn4ecKoro JBUKEHUS TeTa.
N3mepenune ckopoCcTH MPSMOJIMHENHOTO JBUKEHHUS.
HaGnronenue siBieHUs: HUHEPLIMH.
Hab6mronenne n3aMeHeHnust CKOpOCTH MPU B3aUMOJICHCTBUU TEll.
CpaBHeHHME MACC IO B3aUMOJACHUCTBUIO TEII.

Cnoxenue CUJI, HAITPABJICHHBIX I10 O,IIHOﬁ prIMOﬁ.

JlabopamopHwvie pabomsi u onvimol

OrnpeneneHue CKOPOCTH PAaBHOMEPHOI'O JIBHKEHUS (IIapUKa B KUAKOCTH, MOJEIU
IIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajee).

Onpenenenue cpeHeil CKOPOCTU CKOJIbKEHHS OpyCcKa WM [IapuKa M0 HAKIOHHON
IJIOCKOCTH.

Onpenenenue MIOTHOCTH TBEPIOTO Tea.

OnpITHI, EMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTKEHUS (AedopMaliuu) Npy>KUHbI
OT MPHUJIOKEHHOMN CHUIIBI.

OMNBITBI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHJIBI TPCHHSI CKOJILKEHHUS OT Beca Telia
¥ XapaKTepa COMPHUKACAIOIINXCS MOBEPXHOCTEH.
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Paznen 4. JlaBjieHne TBEPABIX TeJ, dKUIKOCTEN U ra30B

Hasnenune. CriocoObl yMEHBIICHHS W YBEJIUMYCHHs AaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJ€HUS raza ot o0bEMa, Temneparypsl. [lepenada gaBnenust TBEPAbIMU
TeJaMHu, JKUAKOCTSIMU M Ta3zamu. 3akoH Ilackana. IIHeBMaTuueckue MalIvHBI.
3aBUCUMOCTh JIaBIIGHUS SKUJKOCTH OT TiyOuHbl. [mapocTaTudeckuii mapamokc.
Coobmaromuecs cocynbl. ['uapaBinyeckie MEXaHU3MBI.

Atmocdepa 3emn u atmocepHoe naBieHue. [IpuunHbl cyiiecTBOBaHUS
BO31ymIHOM 00onouku 3emin. OnbiT Toppudeniu. M3mepenune atmochepHoro
JaBJIeHUs. 3aBHCUMOCTh aTMOC(HEPHOTO JaBICHUS OT BHICOTHI HaJl yDOBHEM MODSI.
[Tpubops! 11t U13MepeHust aTMOC(HEPHOTO JIaBJICHHUS.

JlelicTBHE JXMAKOCTH M rasa Ha MOIPYyKEHHOE B HUX Teno. BelTamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jlemoncmpayuu

3aBUCHUMOCTb JIABJICHUS ra3a OT TEMIEPATYPHI.

[lepenaya naBieHus KUIKOCTHIO U TA30M.

CooOmmaroiuecs cocy/ibl.

I'mppaBnnuecknii mpecc.

[IposiBnenne necTBUs aTMOC(HEPHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOTPY>KEHHOM YacTu Tejla U
IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BBITECHEHHOM XKUJIKOCTH.

VYcioBue miaBaHus TeN: IUIABAHUE WM TOTPYKEHUE TEJI B 3aBUCHUMOCTH  OT
COOTHOUIIEHHUS TJIOTHOCTEN Tesa U KUJIKOCTH.

JlabopamopHvie pabomwl u onwvimol

HccnenoBanue 3aBUCHUMOCTH Beca Tejla B BOJE OT 0ObEMa MOrpyXEHHOHM B
YKUJKOCTh YaCTH TeJa.

Ornpenenenue BBITAJKUBAOIIECH CUIIBI, ICUCTBYIOLIEH HA TEJIO, NOTPYXKEHHOE B
KUJKOCTD.

IIpoBepka HE3aBUCHMOCTH BBITAJIKHWBAKOUIEH CHIIbI, JCHCTBYIOIIEW Ha TEIO B
KUJKOCTH, OT MacChl TeJa.

OnepITHI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTh BBITAJKUBAKOLIEH CHIIbI, TEHCTBYIOLIEH
Ha TEJIO B JKUJKOCTH, OT 00bEMA NOrPYKEHHOM B JKUJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH
KUJIKOCTH.

KoncTpynpoBanue apeomeTpa WM KOHCTPYUPOBAHUE JIOAKA U ONpPENEIEHUE €€
Ipy30I0IbEMHOCTH.

Paznea 5. Padora n MomHocTh. JHeprus MexaHuueckas
paboTa. MoOIIHOCTB.
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[IpocThie MEXaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IIOCKOCTh. [IpaBuno paBHOBecHs
peiuara. [IpumeHneHnue mpaBuiia paBHOBECHSI pblyara K OJOKY. «30J0TOE IMPaBUIIO»
mexanuku. KITJ] mpocteix mexanusmoB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprusi. Kunetnueckas u noreHuuanbHas sHeprus. [Ipespamienue
OJIHOT'O BH/Ia MEXAHUYECKOUM SHEPTHUH B APYTroil. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Llemoncmpayuu

[IpuMepbI TPOCTHIX MEXAHNU3MOB.

JlabopamopHwvie pabomsi u onvimol

Onpenenenue pabOTBl CUIIBI TPEHHSI MPU PABHOMEPHOM JABM)KEHUHM Teja 10
TOPHU30HTAIBHON TOBEPXHOCTH.

HccnenoBanne ycioBUM paBHOBECHS pblyara.

Nsmepenune KII/] HakITIOHHOW MIIOCKOCTH.

N3yueHne 3aK0Ha COXpAaHEHHUSI MEXaHUYECKOU YHEPTHH.

8 KJIACC Pa3aea 6. TenioBbie ABJIeHUSA

OcCHOBHBIC TMOJIOKEHUS MOJEKYISIPHO-KHHETUUECKON TEOPUH CTPOSHUSI BEIECTBA.
Macca u pa3mepsl aTOMOB U MOJIeKYJT. OTBITHI, TOJTBEPKIAOIINE OCHOBHBIE IMOJI0KEHUS
MOJICKYJISIPHO-KUHETUYECKOM TEOPUH.

Mopenu  TBEpPAOro, JKHJAKOTO W  Ta3000pa3HOTO0  COCTOSHHM  BelIeCcTBa.
Kpuctaimuueckue u amopdubie Tena. OObSICHEHHE CBOMCTB Tra3oB, XKUIKOCTEH H
TBEPABIX TEJT HA OCHOBE IMOJ0KEHUN MOJIEKYJIIPHO-KUHETHYECKOM Teopuu. CMauynBaHUE
Y KallWUIApHBIC sIBJICHUS. TermioBoe pacIupeHHe U CKaTHE.

Temnepatypa. CBsi3b TeMIEpaTyphbl CO CKOPOCTHIO TETIOBOTO JIBUKEHUS YaCTHII.
Baytpennss sneprusi. CriocoObl H”3MEHEHUS BHYTPEHHEH YHEPTUH: TeTUIoNepe1ada u
COBEpIIICHUE paloTHI. Buasr TeIUIONEepeaavyu: TEIJIONPOBOIHOCTD,
KOHBEKIIUS, U3ITyYECHUE.

KonnuecTBO TemimoThl. YelbHAsA TEINIOEMKOCTh BEIIECTBA. 1€IUIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIsIoBoro Oananca. I[lnaBneHue m oTBepjieBaHUE
KPUCTAJJTMYECKUX BEIIECTB. YJIelbHAs TeIioTa IuiaBieHus. IlapooOpazoBanue u
koHJieHcanus. Ucnapenue. Kunenue. Y aenpHas TeniaoTa napooopa3zoBaHusl.

3aBUCUMOCTH TEMIIEPATYPbl KUIICHHS OT aTMOC(HEPHOTO JaBJICHHUS.
BnaxHocTts BO3myXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMIOTa CTOPAHUSL.
[Tpuniunet padots! TemtoBbix aApurareneit KI1/I termoBoro asurarens. TemoBbie
JBUTATEIIU U 3AILUTA OKPYKAOLIEN CPEBI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUH B TETUIOBBIX MPOIIECCAX.
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Jlemoncmpayuu

Hab6mronenne O6poyHOBCKOTO TBHKCHHUS.
HaGmonenune nuddysum.

HabOmronenne sBieHnii cMauMBaHUs M KaITMJLISIPHBIX SIBIICHHI.

HaGnronenue TermioBoro pacvupesus Te.

HN3meneHue AAaBJICHWA Tas3a IIPpH HW3MCHCHHUH 00néMa W Harp€BaHn HWJIH
OXJIaKACHUU.

[IpaBuia u3aMepeHus: TeMIEPaTypBl.

Bubl Tenonepenayn.

OxJaxieHue Ipu COBEPIICHUH padOTBhI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUJIAMH.
CpaBHEHME TEITOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaGmaronenne kunenus.

Habnronenne nocTosHCTBa TeMIEPaTyphl IIPH TJIABJICHUH.

Monenu TEIUIOBBIX JBUTATEIIEH.

JlabopamopHvie pabomwl u onwvimol

TCII.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHHUS.

OnbITEI O BBIPAIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WIIHM caxapa.

OnpITEl O HAOMIOACHUIO TEIJIOBOTO PACIIMPEHUS T'a30B, KUJIKOCTEH M TBEPIBIX

OrnpeneneHue qaBiaeHUs BO3lyXxa B OaJJIOHE MITIPHUIIA.

OHI)ITLI, ACMOHCTPUPYIOIIHUEC 3aBHUCHMOCTHL HAaBJICHUA BO3AyXa OT €I'0 00bEMa M
HarpCBaHUs HIIA OXJIAKICHU .

IIpoBepka ruIOTE3BI JTUHEHWHOW 3aBHCHUMOCTH JJIMHBI CTOJOMKA YKUJIKOCTH

TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

B

HaGmronenrie uaMeHeHus: BHYTpEHHEN SHEPIUM Tejla B pe3yibTaTe TeIulonepeaadn
U paOOTbl BHEITHUX CHIL.

HccnenoBanue siBIeHUS TEIUIOOOMEHA TPU CMEIIUMBAHUHM XOJOTHOM M TOpsSYel
BO/JIbI.

Onpez[eneHHe KOJIMYCCTBA TCINIOTHI, IOJYYCHHOI'O BOJOMU Inpu TEIJIOOOMEHE C

Harp€TbiM MCTAJNIMYCCKUM TUJIUHAPOM.

Omnpenenenue yaeIbHON TEIIOEMKOCTH BEIIECTRA.

I/ICCHeI[OBaHI/Ie IIponccca uCiiapCHus.

OmnpeneneHne OTHOCUTENbHON BIAXKHOCTH Bo3ayxa. OmnpezneneHue

yI[eJ'IBHOI\/'I TCIIJIOTHI IIJIABJICHUA JIbAA.

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO
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Paznen 7. DjekTpruyecKue U MATHUTHBIE SIBJIEHUS

Onektpu3auus Ten. JlBa poja DIIEKTpUYECKUX 3apsaoB. BzaumopeiicTBue
3apsKeHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTD CHJTBI B3aUMOACHCTBUS 3apSKEHHBIX Tell
OT BEJIMYUHBI 3aPsII0B U PACCTOSHUS MKy TEIIaMH).

Onektpuueckoe rmnojne. Hanpsok€HHOCTh  3nekTpuueckoro mnods.  [IpuHiun
CYTIEPIIO3UIINN DIEKTPUUECKUX MMOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn »snexkrpuyeckux 3apsAnoB. OJNEMEHTAPHBIA JJEKTPUYECKUU  3apsii.
Crpoenue aroma. [IpoBOTHHUKHA M IHUAJIEKTPUKHA. 3aKOH COXPAHECHUS JJIEKTPUYECKOIO
3apsaa.

DJIEKTPUUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHHMS JIEKTPUUECKOr0 TOKa. McTouHuKmM
MOCTOSTHHOTO TOKa. JIEHCTBUSI DJIGKTPUYECKOTrO TOKa (TEIJIOBOE, XHUMUUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B JKHIKOCTSAX U Ta3ax.

OnekTpuueckasd uemnb. Cuita Toka. DIeKTpudYeckoe HampsikeHue. COnpoTUBIEHUE
IIPOBOJIHMKA. Y IEJIbHOE COINPOTUBIICHHE BellecTBa. 3akOoH Oma Juisi ydacTKa LIEeMH.
[TocnenoBaTenbHOE M ApALIEIBHOE COEIMHEHUE POBOIHUKOB.

PaboTa u MOIIHOCTH 3JIeKTpUYECKOro Toka. 3akoH Jxoynsa—JIenua. Dnektpuueckue
LEMU U NOTPEOUTENN IEKTPUUECKO sHepTrur B ObITy. KopoTkoe 3aMbikaHue.

[ToctostHHBIE MarHuThl. B3anmMoAeHCTBHME TOCTOSHHBIX MArHUTOB. MarHutHoe
nosie. MarauTHoe noJie 3eMJIu U €ro 3HaueHue Jyisl )Ku3HU Ha 3emuie. OnbIT DpcTeaa.
MarauTHoe MnoJjie 3IeKTPUYECKOTo ToKa. [[puMeHeHne 3J1eKTpPOMariuToB B TEXHUKE.
JlelicTBHE€ MarHWTHOTO TOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATENIb TOCTOSHHOTO
ToKa. Mcnonb30BaHWe  BIEKTPOABUTATENEH B TEXHUYECKHUX
YCTPOMCTBAX Y Ha TPaHCIIOPTE.

Oneitel @apanesd. fBneHue >3aeKTpoMarHUTHOM WHAYKuuU. llpaBuiio Jlenma.
Onektporenepatop. CrocoObl MOMYYEHUS DJIEKTPUUCCKON IHEPTUH. DIEKTPOCTAHIIUN
Ha BO300OHOBJISIEMBIX UCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu
DJIeKTpU3alus TE.
JIBa poJia 3IEKTPUYECKUX 3aps 0B U B3AUMOJICUCTBUE 3aPSKECHHBIX TEI.
YCTpOUCTBO U JEUCTBUE BIIEKTPOCKOIIA.
DJIeKTpocTaTUdeCKasi MHIYKIIHSI.
3aKOH COXpPAHEHUS JNEKTPUUECKHUX 3aPSIOB.
[IpOBOIHUKH U TUDIIEKTPUKHU.
MoenupoBaHye CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTOouHMKH TOCTOSTHHOTO TOKA.
JlercTBUA 3JIEKTPUYECKOrO TOKA.

DIIEKTPUYECKUN TOK B )KUIAKOCTH.
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I"az0BeIi1 pa3psia.

N3mepenue cuitbl TOKa aMIIEpMETPOM.

N3Mepenue 31eKTpUYECKOro HAMPSIAKEHUSI BOJIbTMETPOM.
Peocrar n marazus cOnmpoOTUBIICHUH.

B3anMopaeiicTBre MOCTOSIHHBIX MAarHUTOB.

MoienupoBaHrue HEBO3MOKHOCTH Pa3AeI€HUs MTOII0COB MAarHUTA.
MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
OmneIiT Opcrena.

MarauTHoe noJjie ToKa. DJIEKTPOMAarHur.

JlelicTBME MarHUTHOTO TIOJIS HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENH TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMAarHUTHOM UHYKIIHH.
OneiTel @apanes.

3aBUCUMOCTh HANPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUN €ro BO3HUKHOBEHHS.
DNeKTporeHepaTop NOCTOSHHOIO TOKA.

Jlabopamophvie pabomwl u onwvimol
OnbITHl IO HAOTIOIEHUTO DJICKTPU3AINN TE MHAYKINEH U PU COMIPUKOCHOBEHHH.
HccnenoBanne nelicTBUA SJIIEKTPUYECKOTO TIOJISI HA TPOBOJHUKHU U TUDJIEKTPUKHU.
COopxka u nmpoBepka padbOThI JIEKTPUIESCKOMN e TOCTOSTHHOTO TOKA.
N3mepenue u perynupoBaHue CHIIbI TOKA.
N3Mepenue u peryimpoBaHUE HAMPSIAKECHHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO Yepe3 PEe3UcTop,  OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OHBITBI, ACMOHCTPHUPYIOIIHUE 3aBUCUMOCTDb OJJCKTPHYCCKOI'O COIIPOTHBIICHUA
IMPOBOJHUKA OT €TI0 JJIMHBI, IJIOIIAaAX IMOIIEPCYHOTO CCUCHUA U MaTCpHrajia.

[TpoBepka mpaBuia CIOXKEHUS HANPSHKEHUN MPHU MOCIEI0BATEILHOM COEIMHEHUN
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia JUIsl CUJIbI TOKA MPY NapaIeTbHOM COEIMHEHUN PE3UCTOPOB.

Onpenenenue pabOThI IAEKTPUUECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTop.

OnpeneneHne MOIHOCTY 3JIEKTPUYECKOT0 TOKA, BBIIEISIEMOM Ha PE3UCTOPE.

HccnenoBaHnne 3aBUCUMOCTH CHJIBI TOKa, MAYIIEr0 4Yepe3 JaMIouKy,  OT
HaIpsKEHUS HA HEW.

Onpenenenue KII/[ narpeBaTens.

HccenenoBanre MArHUTHOTO B3aMMOJIEHCTBHSI TIOCTOSIHHBIX MArHUTOB.

N3yyeHne MarHWTHOTO TIOJS TIOCTOSIHHBIX MAarHUTOB TMPU MX OOBECIWHEHUU W
pa3naeiacHuH.

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO 1
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UccnenoBanne 1eicTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJNIKY.

OHBITBI, ACMOHCTPHUPYIOIINUC 3aBUCHUMOCTL CHJIbI BSaHMOHeﬁCTBHﬂ KaTyliku C
TOKOM M MAaruuTa OT CHJIbI TOKa W HAIIPABJICHHA TOKA B KaTYHIKC.

N3yuyenue neicTBUs MarHUTHOTO I1OJIS1 HA IIPOBOAHMK C TOKOM.
KoncTtpynpoBanue u nsydenue paboThl 3JIEKTPOIBUTATEIS.
N3mepenne KII/ amexTpoaBUraTeibHOM YCTAHOBKH.

OMBITHI TIO HCCICOAOBAHUIO SABJICHUA SHGKTpOMaFHHTHOﬁ WHAYKIOWH: UCCIICTOBAHUC
W3MCHCHUM 3HAYCHUS U HalrpaBJICHUSA HHAYKIIMOHHOI'O TOKaA.

9 KJIACC Pa3znen 8. Mexannueckue siBJICHHUSA

Mexannueckoe  ABWKEeHUe. MarepuanbHas  Touka. Cuctema  OTCYETA.
OTHOCUTENBPHOCTh  MEXAaHUYECKOTO  JBUXEHHUS. PaBHOMEpHOE MPAMOJUHEIHOE
nBKeHue. HepaBHOMepHOe mnpsiMoiiMHEiHOEe JBUKeHHe. CpelHsAsT W MrHOBEHHas
CKOpOCTb TeJa IPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenne. PaBHoyckopeHHOE TpsiMOIMHENHOE JiBH:KeHUEe. CBOOOIHOE MMajIeHUE.
OnbiTel ["anunes.

PaBHOMepHOE nBHKEHHME 10 OKpykHocTu. [lepmon u dacrota oOpaiieHus.
JIuHeliHas M yriaoBas CKOpOCTU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBrii 3axkoH Hprorona. Bropoii 3akon Herorona. Tperwmii 3akoH HproTOHA.
[IpuHLIMT Cynepno3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: CuJlla TPEHHUSI CKOJIBXKCHHS, CUJIa
TPEHUS MOKOsI, IPYTUE BUJIbI TPESHHUSI.

Cuna TsKeCTU U 3aKOH BCEMUPHOTO TATOTEHHUSI. Y CKOPEHHE CBOOOHOTO MaICHUSI.
JBuxenne taner Bokpyr Connua. IlepBas kocmuueckast ckopoctb. HeBecomocTh u
NEpPErpy3Ku.

PaBHoBecue wmatepuanbHOM TOUKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPOrO TEJA € 3aKPETUVIEHHON OChIO BpauieHus. MoMeHT cuibl. LIeHTp TshxecTu.

Nmnynse tena. M3meHeHue wumnysbca. VMMIylnbC CHilbl. 3aKOH COXpPAaHEHHS
UMITyJIbCa. PeakThBHOE IBH>KEHUE.

Mexanudeckass pabota U MOITHOCTh. PaboTa cuil TSXKECTH, yNpyrocTH, TPEHHUS.
CBs13b 3Hepruu U padoThl. [loTeHIIManbHas sHeprus Tena, NOAHSATOTO HaJl TIOBEPXHOCTHIO
3emiu. [loTeHImanbHas sHeprus cxxatou npykuHbel. Knunetnueckas sneprus. Teopema o
KMHETUYECKOW SHEPruu. 3aKOH COXPAHEHUSI MEXaHUUYECKON YHEPTUH.

Jlemoncmpayuu
HabGmronenre MexaHU4ecKoro IBMKEHUS TeJla OTHOCUTEIBLHO PA3HBIX TN OTCUETA.
CpaBHeHHE MyTEW U TPACKTOPUM JBUXKEHHUSI OJHOTO U TOT'O K€ Tejia OTHOCUTEIHHO
pPa3HbIX TEJ OTCYETA.
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N3mepenne cKOpOoCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKCHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBHXKEHUS.

HaGmroneHne NBIKEHHS Tella 10 OKPY>KHOCTH.

Habmionenne MeXaHMYECKUX SIBJICHHM, TMPOWCXOMAINIUX B CHUCTEME OTCYETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBIDKEHWH OTHOCHUTEIIBHO KaOWHeTa
bu3uKH.

3aBUCUMOCTb YCKOPEHUS T€JIa OT MACCHI TeJla U IEUCTBYIOLIEH Ha HETO CUJIBI.
HabGnronenue paBeHcTBa CUII IIPU B3AUMOJICHCTBUHN TEN.

N3meHeHne Beca Tena Ipu yCKOPEHHOM JABUKEHUH.

[Iepenaua ummynbca npu B3aUMOJIECUCTBUU TEIL.

[IpeobpazoBaHus JHEPTUU NMPU B3aUMOICUCTBUU TEJ.

CoxpaHeHre UMITyJIbCca MPU HEYNIPYTOM B3aUMOJCHCTBUH.

CoxpaHeHHe UMITYJIbCa IPHU a0COJIFOTHO YIPYIOM B3aUMOJEHCTBUU.
HabGmronenre peakTHBHOTO JBUYKEHHUS.

CoxpaHeHHe MEXaHUYECKOM dHEPTUH IIPH CBOOOIHOM I1aJICHHH.
CoxpaHeHHE MEXAHUYECKOW OHHEPruyd IMpPHU JIBHKEHHM Tejaa Ioj JCHCTBUEM

NPY>KHHBI.
Jlabopamophwvie pabomsi u onvimsl

KonctpynpoBanue Tpakra Mg pa3sroHa U JAJIbHEUIIEr0O PaBHOMEPHOTO JIBUKCHUS
[IapHUKA WUIN TEJIEHKKHU.

OrnpeneneHue CpeIHel CKOPOCTH CKOJBKEHUsI OpycKa WM JBMIKCHHS IIapuKa II0
HaKJIOHHOM MJIOCKOCTH.

OrnpeneneHue yCKOpPEHHUs Tejla MPHU PaBHOYCKOPEHHOM JBMXKEHHUM IO HAKJIOHHOMN
IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MTYTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JBUKCHHUH
0€e3 Ha4YaJIbHON CKOPOCTH.

HpOBepKa TUIIOTC3bl: CCJIN IIPU PABHOYCKOPCHHOM JIBHKCHHH 0e3 HaydaJbHOU
CKOPOCTH ITYTHU OTHOCATCS KaK P HEUYETHBIX qUCCJI, TO COOTBCTCTBYIOIMINC ITPOMCIKYTKH
BPCMCHHU OAMHAKOBBI.

HCCHCI{OB&HI/IC 3aBUCUMOCTU CHJIbBI TPCHUA CKOJIBKCHUSA OT CHJIbI HOPMAJIbHOTIO
JaBJICHUA.

Onpenenenue ko3 GUIIMEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CHIIBI TPEHHUS TPU PABHOMEPHOM JIBUKEHHHM Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.

Omnpenenenne pabOTHl CHIIBI YIPYTOCTH MPHU MOABEME T'py3a C HUCIOIb30BAaHHEM
HETIOABMYKHOTO U TOABHYKHOTO OJIOKOB.
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N3yueHne 3aKkoHa COXpaHEHHS YIHEPTHH.

Pa3znen 9. Mexannyeckue KoJie0aHus ¥ BOJTHBI

KonebarenprHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKH KoJICOAHMM: IIEpHOJ,
4acToTa, aMIIMTyAa. MaremMaTH4ecKMii W NpPYKUHHBIA MasTHHKU. [IpeBpamienue
SHEPIruu MpH KOoJIeOaTeIbHOM ABUKEHUM.

3aryxatomue kojeOaHus. BoiHyxkaeHHbIe koyieOanus. Pe3onanc. MexaHudeckue
BOJIHBI. CBOMCTBa MeXaHW4YeCKUX BOJIH. [IposionpHBIE W monepedHble BOJHBL. JinHA
BOJIHBI M CKOpPOCTH €€ pacupocTpaHeHMs. MexXaHU4eCKue BOJIHBI B TBEPIOM TeEle,
CEMCMHUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa ToHA. Otpaxkenue 3Byka. MHpasByk u
yIBTPa3BYK.

Jlemoncmpayuu
HabGmronenue kosnebaHuil Tl MoJ IeHCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGmonenue kosniebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Hab0mronenre BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCA.
Pacnpoctpanenne mpooabHBIX U MONMEPEYHBIX BOJIH (Ha MOJIEIH).

Ha6J'II-0,ZI€HI/IC 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI. AKYCTI/I‘IGCKI/Iﬁ
PC30HAHC.

JlabopamopHuvie pabomsi u onvimol

Onpenenenue 4acTOThl U MEPUOA KOJICOaHUH MAaTEMAaTHYECKOr0 MasiTHUKA.

Omnpenenenre 4acToThl U epUoJia KojieOaHU il NPyKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHMOCTY NIEPUOJIA KOJIEOAHHM MOJBEIIEHHOIO K HUTH I'py3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TEPHOJA KOJIEOAHUU NPYKMHHOTO MasTHHKA OT
MAacchl rpy3a.

[TpoBepka HE3aBUCUMOCTH MepHOJa KojaeOaHu rpy3a, MOABEIIEHHOTO K HUTH, OT
MAacchl rpysa.

OnebIThI, AEMOHCTPUPYIOLIKE 3aBUCUMOCTb MIEpHOJA KOJIEOaHUN TPYKUHHOTO
MasiTHUKa OT MaccChl rpy3a 1 KECTKOCTU MpYyKHUHbL. 3MepeHue yckopeHus cBoOOOAHOTO
nazeHusl.

Paznea 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHbBI
DNEeKTPOMAarHUTHOE MOoJe. DIEKTPOMArHUTHBIE BOJIHBL. CBONCTBA 3JIEKTPOMATHUTHBIX
BOJIH. [1Ikana 3eKTpOMarHUTHBIX BOJIH. MICIIOIb30BaHKE 3JIEKTPOMATrHUTHBIX BOJIH JJIsI
COTOBOM CBSI3H.

BHGKTpOMaFHI/ITHaSI IIpupoaa CBCTaA. CKOpOCTL cBeTa. BomHOBBIE CBOMCTBA CBETA.
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Jlemoncmpayuu

CBolicTBa 3J€KTPOMAarHUTHBIX BOJH. BoyiHOBBIE
CBOMCTBA CBETA.

JlabopamopHvie pabomwl u onwvimol

N3ydeHne CBOMCTB JIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOMIIBHOTO TeliedoHa.
Pa3znea 11. CBeToBbIE ABJICHUSA

JlyueBass mognenb cBeta. Mctounuku cBeta. [IpsamonuHeliHoe pacrpocTpaHeHue
ceera. 3armenuss Comnua u Jlywel. Otpaxenue cBera. [lmockoe 3epkano. 3akoH
OTpa)XEHUs CBETA.

[Ipenomnenue CBETA. 3aKkoH IIPEIIOMIICHUS CBETA.
[Tonnoe BHYTPEHHEE OTpakKeHUE CBeTa. MICnoib30BaHUE TOJIHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX CBETOBOAAX.

JIunza. Xox nyded B nuH3e. OnTuyeckas cucrema Qoroamnmnapara, MUKPOCKONa U
Teneckona. [ a3 xak onruyeckas cucrema. biam3opykocTs U JAIBHO30PKOCTD.

Paznoxxenue 6enoro ceeta B criektp. OnbiTel HhtoToHa. ClIOKEHHE CIIEKTPAIbHBIX
uBeToB. Jlucnepcus ceera. /Jemoncmpayuu

[IpsamonuHeHOE pacIpOCTpaHEHUE CBETA.

OtpaxeHue cBera.

[Tomy4yenune n300pakeHni B TIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

Onrtruyeckuil CBETOBO/I.

Xop tydyelt B coOuparolieit JInH3e.

XoJ JIydeu B pacCEeUBAIOIICH JIUH3E.

[Tomyuenue n300pakeHU ¢ TOMOIIBIO JINH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
Mopnens rinasa.

Pasznoxxenue 6emoro cBera B CEKTp.

[Tonnyyenue 6enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophwvie pabomwl u onwvimol
HccnenoBanre 3aBUCHMOCTH YTJIa OTPAXKCHHSI CBETOBOTO JIyda OT yIJla MaJIcHUsI.

N3yuyenue xapakTepucTuK U300paxeHus MpeMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yIJla IPEJIOMIICHUSI CBETOBOIO JIy4a OT yrja IaJeHus
Ha FPaHMIIE «BO3AYX—CTEKIIO».

[Tonydenne n300pakeHUM ¢ TTOMOIIBIO COOMPAIOIICH JIMH3HI.

Onpenenenue (HOKYCHOTO pacCTOSHUS U ONTUYECKOM CUIIBI COOMpPAIOIIEH JIMH3BI.
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OnBITH IO Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKT.
OnpITHl 10 BOCHPUSTHIO 1[BETA MPEIMETOB MPHU UX HAOIIOJIEHUU Yepe3 1BETOBbHIE

(bUIBTPHI.

Pa3nen 12. KBaHnTOBbBIC SIBJICHUS

Onwitel  Peszepdopna wm T1utanmerapHas mojaens aroma. Mogenbs atoma bopa.
Hcnyckanue u nornonieHue ceera atoMoM. KBanTel. JInHeHdaTsie CIEKTPHI.

PaanoaktuBHOCTh. ANb(a-, 6eTa- u ramma-u3znydeHnusi. CTpoeHHe aTOMHOTIO siJipa.
Hyxkiionnas mogens aroMHoro siapa. M3oronel. PannoaktuBHbele npespamieHus. [lepron
MOJIypacriajia aTOMHBIX SIAEP.

SAnepHbie peakuy. 3aKOHbI COXPAHEHHUS 3apSA0BOTO U MAaCCOBOTO YUCEI. DHEPTHUS
CBSI3U aTOMHBIX siAep. CBsi3b MacChl M dHEpPruu. Peakuuy cuHTE3a W JIEJIEHUS STEP.
Ncrounuku sneprun ConHIa U 3BE3I.

Snepnass osHeprervika. JIeWCTBUS pAJUMOAKTUBHBIX M3JIYYCHUW HA JKUBBIC

OpraHu3MBbl. /[emoncmpayuu

CnexTppl U3y4EeHUS U MOTJIOMIEHHUS.
CrexTpsl pa3Iu4yHbIX ra30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.
PaboTta cuérunka HOHN3UPYIOMIMX U3TYICHHH.

Peructpanus uzinydeHus IpUPOTHBIX MUHEPAJIOB U IPOYKTOB. JlabopamopHvie
pabomul U OnwvIMbL

HabGnronenue CryionHbIX U JIMHEWYAThIX CIIEKTPOB U3JTYUYEHHUS.

HccnenoBanne TPEKOB: U3MEPEHHE YHEPTUU YACTHUIIBI TI0O TOPMO3HOMY MyTH (TI0
dboTorpadusim).

N3mepenne paanoakTHBHOTO (hOHA.

IHoBTOpHUTE/IBLHO-00001IAKO M MOYJIb

[ToBTOpUTENHHO-0000MAOMI MOAYIb NpPEIHAa3HAuYeH JUIsl CUCTeMaTH3alud W
000011IeHNs TPEMETHOTO COJEPKAHUS U OIBITA IEATEIbHOCTH, MPUOOPETEHHOTO MpHU
U3YYeHHH BCEro Kypca (HU3MKHM, a Takxke i TMOArOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY dK3aMeHY M0 (pU3UKe JJ11 00yUJaroIIXcs, BBIOPABIINUX 3TOT yUeOHbIN
peIMeT.

[Ipy wW3yyeHUH MAAHHOTO MOAYJS pEATU3YIOTCS U CUCTEMAaTHU3UPYIOTCS BUJIbI
NeSITENIbHOCTH, Ha OCHOBE KOTOPBIX OOECTIEUMBAETCS JIOCTHIKEHHE IPEJAMETHBIX WU
MeTanpeIMEeTHBIX TUTAHUPYEMBIX pE3yIbTaTOB oOy4eHus, dbopmupyeTtcs
€CTECTBEHHO-HAay4YHasi TPAMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB HCCIEIOBAHUS
SIBIICHUN TIPUPOJBI U TEXHUKH, OBJIAJCHUE YMEHUSMHU OOBSICHATh (U3HUECKHUE SABIICHMUS,
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IIPUMEHSST TIOJIYYCHHBIE 3HAHWs, pellaTh 3aJa4d, B TOM YHUCJIE KAayeCTBEHHbBIE H
DKCIIEPUMEHTAJIbHBIE.
[IpuHIMIIMATBHO AEATEIBHOCTHBINA XapaKTep JAHHOTO pa3/esa peaanu3yercs 3a CUET
TOTO0, YTO OOYYaOIINECs BHIMOJIHSIOT 3a/IaHUsI, B KOTOPBIX UM TPEJIaraeTcs:
Ha OCHOBE IMOJTYYEHHBIX 3HAHUHM PaclO3HABATh U HAYYHO OOBSCHSITH (DU3UUYECKUE

SBJICHHUS B Oprma}omeﬁ mpupoac u HOBCQZIHCBHOﬁ JKU3HU, UCIIOJb30BATb HAYYHBIC
MCTOAbI UCCIICOOBAHU (I)I/IBI/I"IGCKI/IX HBHGHHﬁ, B TOM 4HUCJIC

AJI1 TIPOBCPKU THUIIOTE3 M HOJYUYCHHA TCOPCTUUCCKUX BbBIBOIOB, O0OBSICHATH HAayYHbIC

OCHOBBI HauOoJjiee BaKHBIX I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TeXHOHOFHﬁ, HaIIpuMcep,

MMPAKTHYCCKOIro HMCIIOJIB30BaAHHA PA3JIMYHBIX HMCTOYHHKOB JSHCPIHMHM Ha OCHOBC 3aKOHAa

IpCBpaiCHUA 1 COXPAaHCHHUA BCCX N3BCCTHBIX BUAOB OHCPIUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne pu3nku Ha ypoOBHE OCHOBHOI'O OOIIETro oOpa3oBaHUs HAIIPaBJICHO Ha
JOCTH)KCHUE JIMYHOCTHBIX, METAlpeJAMETHBIX M TPEAMETHBIX 00pa30BaTElIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynbrare u3yueHuss pU3MKKA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuarorerocs OyayT copMHpPOBaHbI CACAYIOIINE JIMYHOCTHBIC PE3yJIbTaThl B 4acTH: 1)
NaTPHOTHYECKOI0 BOCIIMTAHMA:

IMPOABIICHUC HHTCPCCA K HCTOPHUHU U COBPEMCHHOMY COCTOSAHUIO pOCCHﬁCKOﬁ

¢u3nyeckoil HayKH; LIEHHOCTHOE OTHOLIECHHE K JOCTHXEHHUSM POCCHUHCKUX
yU€HBIX-(U3UKOB;

2) TPa’KAAHCKOT0 H TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYKJIEHUU OOIIECTBEHHO-3HAYNMBbIX
Y OTUUYECKUX MTPOOJIEM, CBA3AHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUHN (PU3HKH;
OCO3HAaHUE BaXHOCTU MOPAIbHO-3TUYCCKUX TPUHIIUIIOB B JIESATEIBHOCTH YYEHOTO; 3)

ICTETHYCCKOI'O BOCIIMTAHUA:

BOCHPHUATHUC ICTCTUICCKUX KAYCCTB CI)HSH‘-ICCKOIZ HAayKHU: e€ TrapMOHHUYHOI'O

IMOCTPOCHUSA, CTPOrOCTH, TOYHOCTH, JIAKOHUYHOCTH, 4)
HEHHOCTH HAYYHOI'0 ITO3HAHMNA:

OCO3HAaHHUC NICHHOCTHU (1)H3H‘-I€CKOI>1 HAaYKH KaK MOOIHOT'O HHCTPYMCHTA ITO3HAHUA

MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAXKHEUIIEW COCTABIISAIOLIEH KYIbTYpPbI; Pa3BUTHE
Hay4YHOU JF0003HATEILHOCTH, HHTEpPECa K UCCIIEA0BATEIHCKON

HeATeNbHOCTH; 5) GopMHPOBaHHUS KYJIbTYPHI 310POBbS H IMOIMOHATIHHOTO
0JIaronoJIyYms:

OCO3HAaHUC OCHHOCTH 0e30macHOTO 06p8,38, KHU3HH B COBPCMCHHOM

TEXHOJIOTUYECKOM MHUPE, BAXXHOCTH MPaBUJI 0€30MMacCHOTO MOBEJICHUS HA TPAHCIIOPTE, HA
JIOpOTax, C JJIEKTPUUECKHUM W TEIUIOBBIM OOOpYJOBaHHEM B JOMAIIHHX YCIOBUSX;
c(hopMHPOBAHHOCTh HaBbIKa pedIeKCHUU, TPU3HAHKE CBOETO MpaBa Ha OMUOKY U

TAKOTO e MpaBa y APyroro 4eioBeka; 6)

TPYAOBOT0 BOCTIMTAHMSI:
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AKTUBHOE YYacTHE€ B PEIICHWHM TNPAKTHYECKUX 3anad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aluu, ropoja, Kpas) TEXHOJOTUYECKOH U COIUATbHOM
HAIMPaBJICHHOCTH, TPEOyIOIUX B TOM uuclie W (U3UYECKUX 3HAHUW; HHTEpEC K
MPAKTUIECKOMY U3yUEHUI0 MPOodecCuid, CBI3aHHBIX ¢ (PU3UKOMH;

7) KOJIOTHYECKOI0 BOCIIUTAHUS
OpHCHTAIUS Ha IPUMEHEHNEe (PU3NICCKUX 3HAHUHN TS PEIICHUS 3a/1a4 B 00IaCTH
OKpY’Karolen Cpeibl, INIAHUPOBAHUS ITOCTYIKOB U OLIEHKU UX BO3MOKHBIX

MOCJIEACTBUM ISl OKPY>KAIOIIEH CPEJIbl; OCO3HAHUE II100aIbHOTO XapaKTepa
9KOJIOTHUECKUX MPOOJIEM U yTel UX pelieHus; 8) aranTauuu K H3MeHS 10 IHMCSI
YCJIOBHSAM COUUAJIBHOU U MPUPOIHOM CpPebl:

HOTpC6HOCTB BO B3aI/IMO)ICI\/’ICTBI/II/I ITPH BBIIIOJTHCHUH I/ICCJ'Ie):[OBaHI/Iﬁ " IIPOCKTOB

(bu3nyuecKoil HaNpaBIEHHOCTH, OTKPBITOCTb ONBITY M 3HAHUAM JPYTUX; MOBBIINICHUE
YPOBHSI CBOEHM KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO JAESATENbHOCTD; TOTPEOHOCTh
B (hOpPMHPOBAHUU HOBBIX 3HAHUH, B TOM YUCIIE (OPMYITHPOBATH UIICH,

MOHATHS, TUMOTE3bl O (PU3MYeCKUX OOBEKTaX W SBJICHUSX; OCO3HAHHE Ne(UIIMTOB
COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B 00JIaCTH

(1)I/ISI/IKI/I; IIAHUPOBAHUEC CBOCT'O PAa3BUTHUA B HpI/I06p€T€HI/II/I HOBBIX (bPISPI‘{CCKI/IX 3H3HPII>1;
CTPCMIJICHUC aHAJIIU3UPOBATL U BBIABJIATH B3AMMOCBA3U IIPUPOIHLIL, O6H_I€CTBa )41

PKOHOMHKH, B TOM YHCJI€ C HCIOJIb30BaHWEM (U3MUECKUX 3HAHUM, OIIEHKAa CBOMX
JNEUCTBUU C YUETOM BIUSHUS HA OKPYKAOILYIO CPEy, BO3MOMKHBIX

[J100aJILHBIX TOCJIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBOoeHMs mporpaMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus y oOyu4aromerocss OyayT copMUpOBaHbl METANPEAMETHBIE PE3YJIbTaThl,
BKJTIOYAIOIIIHE TT03HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIE IEHCTBUS, KOMMYHUKATUBHBIC
YHHUBEPCAIbHBIC YICOHBIE IEHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YICOHBIE IEHCTBHUS.

Ilo3HaBaTebHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eCTBUA ba3oBbie
JOru4eckue JeiicTBuA:
BBISIBJIITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKA OOBEKTOB (SBJICHUN);
yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KIacCU(pUKAIIUN, OCHOBAHUS
Uit 0000INEHUS W CpPaBHCHHMS; BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHUS B
paccMaTpuBaeMbIX (aKTaxX, TaHHBIX
U HaOJIIOJCHMIX, OTHOCSIIIIUXCST K (DUBUYECKUM  SIBIICHUSIM; BBISIBIIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U TMPU W3YYEHUHM (PU3MUECKUX SIBICHUM U MPOIECCOB,
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JieN1aTh BBIBOJIBI C HCIIOJIb30BAHUEM JEAYKTHBHBIX M MHIYKTHUBHBIX YMO3aKIIIOUEHUH,
BBIJIBUTaTh TUIIOTE3bI O B3aUMOCBS35X (PU3NYECKUX BEJIMYUH; CAMOCTOSITENIbHO BEIOMPATh
croco0 pemieHus: yuyeOHOM (u3nueckod 3aadu (CpaBHEHHE HECKOJbKHX BapUaHTOB
pelieHus, BbIOOp Haubosiee MOAXOMALIETO C YYETOM CaMOCTOSTEIbHO BBIJICICHHBIX
KPUTEPUEB).
Bba3oBble uccienoBareibckue AelcTBUS:
UCTIONb30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUI HHCTPYMEHT TIO3HAHHS,
IPOBOJIUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHy OMbBIT, HECTIOKHBIH
¢u3nYecKkuil SKCIIEPUMEHT, HEOONbIIOe HCCIeIOBaHHEe (DU3MUECKOTO  SIBICHUS;
OLICHMBATh Ha MPUMEHUMOCTD U JIOCTOBEPHOCTH HHPOPMAIIHIO, TOTYUYEHHYIO B XO/1€
UCCJIEIOBaHUS WIM JKCIEPUMEHTA; CAMOCTOSITENHbHO (OPMYJIUpPOBATH OOOOIICHUS U
BBIBOJIBI IO PE3YJIbTaTaM

NpOBEAEHHOIO HAOIIOJECHUSI, OIbITa, HCCIEJOBAHUSA; MPOrHO3UPOBATH BO3MOXKHOE
JaJbHENIee pa3BUTHE (PU3HUECKUX ITPOLIECCOB, a TAKXKE BbIIBUraTh IIPEAIIOI0KEHNS 00
UX Pa3BUTHU B HOBBIX YCIOBUAX U KOHTeKcTax. Pabdora ¢ unpopmanueii:

IIPUMEHSATH PA3JIMYHBIE METObL, HHCTPYMEHTBI U 3alPOCHI IPU ITOUCKE
U orOope MHGOPMAIMK WU JNAHHBIX C y4ETOM MPEIOKEHHOW ydeOHOU (Pu3nuecKon
3a7a4u;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATH W  HHTEPIPETUPOBATH  HUHGPOPMAIUIO

Pa3IUYHBIX BUJIOB U (HOPM MPEJCTABICHUS; CAMOCTOSITEILHO BHIOMPATh ONTUMAJIbHYIO
dbopMmy mpencraBieHus UHPOPMAIMM W WUIIOCTPUPOBATH pelIaeMble  3aJauu
HECJIOKHBIMU CXEMaMH, TUarpaMMaMu, UHON TpaduKoil 1 UX KOMOMHAIUSMU.

KoMmMyHHuKaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIEe JeiiCTBHS:

B X0/ OOCYXXJIeHHsS Y4eOHOro mMaTepHala, pe3yibTaToB J1a0OPATOPHBIX PadboOT H
MPOEKTOB 33/1aBaTh BOMPOCHI O CYIIECTBY 00CYX/1aeMOIl TEMBI U BBICKAa3bIBaTh HJIEH,
HalleJICHHbIE Ha pelIeHHE 3aJayd U MOAJepkKaHHe OJaroKenareJbHOCTH OOIIECHUS;
COTIOCTABJIATH CBOM CY)KJIEHUS C CYKACHUSAMH IPYTUX YYACTHUKOB JMAJOra,

oOHapyKMBaTh pa3auyure U CXOJCTBO MO3MUIIMIL; BBIPAKaTh CBOIO TOUKY 3pPEHUS B YCTHBIX
U THUCBbMEHHBIX TEKCTaX; IyOJUYHO MPEACTaBIATh pPE3YJIbTaThl BBIIOJHEHHOIO
¢bu3rUecKoro omneITa (3KCIEPUMEHTA, UCCIEAOBAHMS, IPOCKTA).

NOHUMAaTh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAHAHOW U MHIUBHUIYaIbHOU PaObOTHI
OpU PElIeHUH KOHKPETHOM (u3nuyeckoi mnpoOiieMbl; NPUHUMATh LIeJId COBMECTHOU
NEATENIbHOCTH, OPraHU30BBbIBATH JECUCTBUA II0 €€ JOCTUXKEHUIO: PACIPENeIIsITh POJIH,
o0CyKJaTb IpPOLECChl U pe3yslbTaThl COBMECTHOM paboThl, 00001aTh MHEHUS
HECKOJIbKMX JIIOJIEH; BBIMOJHATH CBOK 4YacTh pPaOOTHI, JOCTUIasl KauyeCTBEHHOIO
pe3yibTara 110 CBOeMy
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HaIPABJICHHUIO U KOOPJAUHUPYS CBOU JIEUCTBUS C APYTUMU WICHAMU KOMaH/Ibl; OLICHUBATh
KayeCTBO CBOETO BKJIAJa B OOLIUI IPOIYKT MO KPUTEPHUSIM,

CaMOCTOATCIBbHO C(l)OpMy.]'H/IpOBaHHBIM Y4aCTHUKaMHU BBaHMOﬂeﬁCTBHﬂ.
PeryJsiTUBHbIE YHUBEPCAJIbHBIE YUeOHbIE el CTBUS

Camoopranusanus:
BBISIBIISITH TTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIHSIX, TPEOYIOMNX

JUTSL pelIeHus] PU3NYECKUX 3HaHUI; OPUEHTUPOBATHCS B PA3JIMYHBIX OIX01aX MPUHATHS
penieHuil (MHAMBU1yalbHOE,

NPUHATHE PEIICHUST B TpyNIe, MNPUHIATHE PEUNIEHUHA TPYyNNoi); CaMOCTOSTEIbHO
COCTAaBJISITh aJITOPUTM pelieHus: (GU3NIeCKON 3a/1au WK TIaHa UCCIISIOBAHUS C yUETOM
UMEIOIIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHPOBATh
npeajaraeMble BapUaHThl PEIICHUI; JelaTh BBIOOp W OpaTh OTBETCTBEHHOCThH 3a
peLIeHue.

CaMOKOHTPOJIb, IMOLMOHAJILHBIA HHTEJJICKT:

AaBaTb QaJCKBATHYIO ONICHKY CHTyallUM W IpcajiaraTb IIJIaH ee HU3MCHCHHUA,
OOBSACHATH IMPUYIHUHBI JOCTHUIKCHUA (HGI[OCTI/DKGHI/I}I) PE3YIbTATOB ACATCIbHOCTH,

JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY; BHOCUTh KOPPEKTUBBI B JIEATEIIBHOCTH (B TOM
YHCJIC B XOJI BHITTOJTHEHUS (DU3UIECKOTO UCCIEAOBAHMS MIIN MTPOCKTA) HA OCHOBE HOBBIX
00CTOATENIbCTB, W3MEHUBIIMXCS CUTYyallMd, YCTAHOBJIEHHBIX OIIUOOK, BO3HUKIIHMX
TPYAHOCTEM; OLIEHUBATh COOTBETCTBUE PE3YJIbTATA 1IEJIU U YCIOBUSIM.

CTaBUTH ceOs HA MECTO APYTroro 4CjJI0BCKa B XOAC CIIOpa UIIX IUCKYCCUN

Ha HAYYHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro. Mpu3HaBaTh CBOE
MpaBO HA OMIMOKY MPHU PeIIeHUH (PU3NIECKUX 3a]1a4 WIIN

B YTBCPKACHHMAX HA HAYUYHBIC TECMbI MU TAKOC K€ IIPaBO APYyroro.

INPEJMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 KJjacce MpEeAMETHBIC PE3yJbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHSATHS: (U3UYECKHUE W XHUMHUUYECKWE SBIICHUs, HaOJIOJICHHE,
SKCIIEPUMEHT, MOJIENb, TUIOTE3a, €AUHUIIb (PU3MYECKUX BEJIMYUH, aTOM, MOJIEKyJa,
arperaTHble COCTOSIHUSI BelecTBa (TBEpAOE, KUAKOE, razoo0pa3HoOe), MEXaHUYECKOoe
JNBUKEHUE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MNPSIMOJIMHEMHOE),  TPaeKTOpHs,
paBHoAeWcTByOmas cui, Jaedopmanus (ympyras, IUlacTHYecKasi), HEBECOMOCTb,
COOOMIArONIMECS] COCYAbl; pa3ianyarh sBieHus (quddy3us, TEmI0Boe ABUKEHUE YaCTHII
BEIIECTBA,
paBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JBUYKEHUE, MHEPIIMs, B3aUMOJICUCTBHUE Te,
paBHOBecHE TBEPHBIX TeNl C 3aKpEIUIEHHOW OChIO BpalleHHs, Tepeaada JaBleHUs
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TBEPABIMU TEJIAMH, KUAKOCTIMU M Trazamu, aTMOochepHOe IaBJCHHE, IJIaBaHUE Tell,
MPEeBPAIICHUS] MEXaHUYECKOW PHEPTUU) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIONIUX JaHHOE (U3MYECKOE SIBJICHUE, pPACIO3HABaTh
MPOSIBJIICHUE U3YyUEHHBIX (PU3NYECKUX SBJICHUN B OKPY>KAIOIIEM

MUpE, B TOM Uncie PU3ndecKue IBJICHUS B IPUPO/IE: MPUMEPHI JBUKEHUS C PA3TIAYHBIMU
CKOPOCTSIMA B JKMBOM M HEXKHMBOW NPUPOJE, ACHUCTBUE CUJIbI TPEHUS B NPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpHOTO MaBICHHWS HA JKUBOW OpraHu3M, IUIaBaHUE pHbIO,
pblYaru B TeJI€ 4YeJOBEKa, MPH 3TOM MEPEBOAUTH MPAKTHUYECKYIO 3aJa4y B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOWCTBA (TIpHW3HAKH) (PU3UYECKHUX SBIICHW, OIHCHIBATH
W3YYCHHBIC CBOMCTBA Tel U (PU3MUECKHE SBJICHHS, UCIIONB3Ys (PU3NYECKUE BEITMYUHBI
(Macca, 00bEM, MIIOTHOCTH BEILIECTBA, BPEMS, IyTh, CKOPOCTh, CPEAHAS CKOPOCTh, CHJIa
yIPYTOCTH, CHJIA TSKECTH, BEC TENA, CUJIa TPEHUS, 1aBJIeHHE (TBEPAOIO TENA, KUAKOCTH,
ra3a), BhITAJKHUBAIOLIAsl CHJIA, MEXaHUYECKask padoTa, MOIIHOCTh, TUIEYO CHJIbI, MOMEHT
CWIbl, KOA(PQUIMEHT TOJIE3HOr0 JACHCTBUS  MEXAaHU3MOB, KHHETUYECKAas U
NOTEHIMAJIbHAS SHEPIHs), NPU ONMHUCAHMM MPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMUUH, X 0003HAYCHUS U €IUHUIIBI (PU3UYECKUX BEJIMUYMH, HAXOJIUTh
(GopMyIbl, CBSI3BIBAIOIIME JAaHHYIO (PU3WYECKYIO BEIWYMHY C JPYTUMHU BEIHMYUHAMM,
CTpOUTH IpaUKH M3YUYEHHBIX 3aBUCHUMOCTEN (PM3MUECKUX BEIUYMH; XapaKTEPU30BaTh
CBOMCTBA Tell, (PU3NYECKUE SBJICHUS U MPOLIECCHI, UCTIONb3YS

npaBuiia CIOXKEHHUs CHI (BIIOJIb OJHOW MpsMoii), 3akoH ['yka, 3akoH Ilackaisi, 3akoH
Apxumena, IpaBUIIO paBHOBECHS pbluara (0J0Ka), «3010TO€ MPABUII0» MEXAHUKHU, 3aKOH
COXpaHEHUs] MEXaHWYECKOW SHEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHa M 3alKChIBaTh €ro MaTeMaTH4eCcKoe BbIpaKeHUe; OOBACHATH (u3nyeckue
SIBJICHUS, MTPOLIECCHI U CBOMCTBA TEJI, B TOM UHCIIE U

B KOHTEKCTE CHUTyallMii IPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBISABIATh
NPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JIOTMYECKHX IIaroB C
ornopoit Ha 1-2 M3y4YeHHBIX CBOMCTBA (PU3UUYECKUX SABJICHUM, PU3NUECKUX 3aKOHA WUIIU
3aKOHOMEPHOCTH; pellaTh pacu€THbIC 3aJaud B 1—2 AEHCTBHS, UCHOIb3YysSd 3aKOHBI U
dbopMyIbl, CBSA3BIBAIOIINE (PU3NYECKUE BETUYMHBI: HA OCHOBE aHaJIN3a yCIOBUS 3aJa4u
3aMuChIBaTh KPaTKOE YCIOBUE, MOACTABIATh (DPU3NYECKHUE BEIMYMHBI B (QOPMYNBI U
MPOBOJUTH PACUYEThl, HAXOAUTH CIPABOYHBIC IaHHBIC, HEOOXOIUMBIE ISl PEIICHUS
3a/1a4, OIIEHUBATh PEATUCTUYHOCTh MOJIYYCHHOU (PU3NYECKON BETMYMHBI, pACTIO3HABAThH
po0sIeMbl, KOTOPhIE MOKHO PEIIUThH MPU MOMOIIHM (PU3NYECKUX METOJ/OB, B OMHCAHUU
UCCJIEIOBAHUs BBIJICIATh IPOBEPSEMOE NPEAINONOKEHNE (TUMOTE3y), pas3indaTh |
UHTEPIPETUPOBATH MOJYYCHHBIA PE3ybTaT, HAXOAUTh OIIMOKUA B XOJE€ OIbITA, JeJaTh
BBIBOJIBI 110 €T0 pe3yJIbTaTaM; MPOBOJAUTH OMBITHI MO HAOIIOICHUIO (PU3NYECKUX SIBICHHIM
WIH (PU3NYECKUX
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CBOMCTB Tei: (pOopMyIUpOBaAThH MPOBEPSIEMBIEC MTPEANOI0KEHUS, COOUPATh YCTAHOBKY U3
MPEITI0KEHHOTO0 000PY/I0OBaHUs, 3alKMCHIBATh XOJ ONBITa U (HOPMYIUPOBATH BBHIBO/IBI,
BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tesa, 00bEMa, CHUIIbI
U TEMIIepaTyphl C MCIIOIH30BAHUEM AHAJIIOTOBBIX W IMU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
MoKa3aHus NPHOOPOB ¢ YYETOM 3aJaHHOM aOCONIOTHOM IOTPEIIHOCTH H3MEPEHUM;
MIPOBOJUTH WCCIEAOBAHUE 3aBUCHUMOCTH OJIHOW (PH3WYECKON BEIWYMHBI OT JIPYroil C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHI (3aBUCUMOCTHU IYTH PABHOMEPHO ABUKYILETOCS
TeJa OT BPEMEHU JBUKEHHS TeJla, CUJIbl TPEHUS CKOJIbKEHHSI OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEW TEI W HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOMIATH
CONPUKOCHOBEHUS TE€Jl, CHJIbl YIPYTrOCTU OT YJJIMHEHUS MPY>KUHbBI, BBITAIKHABAIOLICH
CWIbl OT 00bEMAa NOrpy:KEHHOM 4YacTU Tela W OT IUIOTHOCTH JKHJIKOCTH, €€
HE3aBUCUMOCTH OT IUTOTHOCTH TeJIa, OT TJIYOHHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUI
MJIaBaHUS TEJ, YCIOBUM paBHOBECHS phluara U OJIOKOB, Y4aCTBOBAaTh B IUIAHUPOBAHUU
y4eOHOr0 HCCIIEIOBaHUS, COOMpATh YCTAHOBKY W BBIMOJHATh U3MEPEHUS, ClEeays
MPEJIOKEHHOMY  IUJIaHY, bukcupoBaTh pe3yJIbTaThl MOJYYEHHOU
3aBUCUMOCTU (PU3NUECKUX BEJIUYUH B BUJIC MPETIOKEHHBIX TaOIUIl U rpadKOB, eNaTh
BBIBO/JIbI M0 pe3yiabTaTaM MCCIEIOBAHUS; NPOBOAUTH KOCBECHHBIE H3MEPEHUS
(br3UYECKUX BEIMYUH (IJIOTHOCTH BELECTBA
KUJIKOCTH U TBEPAOTO TEJa, CUIIAa TPEHUS CKOJIbKEHUSI, TABJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAS CUJIA, ICUCTBYIONIAsl HA OTPYKEHHOE B KHUJIKOCTh TEJIO,
KO3(DPUIIUEHT MOJAE3HOT0 ACHUCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYS MPETI0KEHHOMN
WHCTPYKIIMH: TIPY BBITIOJTHCHUH U3MEPEHUI COOMPaTh IKCIIEPUMEHTAIHHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHHUE UCKOMOU BEJIMYUHBI; COOI0IATh MpaBuila TEXHUKU
0e30macHOCTH MpH padboTe ¢ 1ab0pPaTOPHBIM
000py1I0BaHUEM; YKa3bIBATh MIPUHIIUIIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPONCTB:
BEChl, TEPMOMETpP, JUHAMOMETp, COOOIIAIOIIMecs COCyAbl, OapoMeTp, pblyar,
MOJABUKHBIN U HEMTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTh; XapaKTepPHU30BaTh MPUHITUITEI
NENCTBUS NU3YUEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOM Ha UX ONUcaHus (B
TOM YHCJIE: TMOIIUIMIHUKH, YCTPOMCTBO BOJONPOBOJA, THUIPABIMYECKUN IIpECC,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCIOJIb3Yys 3HAHUS O CBOMCTBAX
bu3nueckux SABICHUM U HEOOXOoauMble (U3HUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;
OPUBOJUTH TPUMEPHl (HAXOAUTH HWHGMOpPMAIMIO O TMpUMEPaX) MNPAKTHUYECKOTO
UCIOJIb30BaHUsl (U3MUECKUX 3HAHWM B TOBCEIHEBHOW >KM3HU HJIsi OOeCreYeHUs
0e30MacHOCTH TpU OOpalleHHuH C NpubopaMH MU TEXHUYECKUMU YCTPOUCTBAMH,
COXpaHEHUs 3/I0POBbS U COOIIOACHHS HOPM SKOJIOTHYECKOTO MOBEICHUSI B OKPYKaIOIen
cpele; OCYyIIEeCTBISATh OTOOP HCTOYHUKOB HHOopMaliuu B UHTepHETe B COOTBETCTBUU
C 33/IaHHBIM MIOUCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUN U ITyTEM
CpPaBHEHUS PA3TUYHBIX UICTOYHUKOB BBIJCISATH HHPOPMAIINIO, KOTOPAs SBISETCA
MPOTUBOPEUYUBON UITU MOKET OBITh HEJIOCTOBEPHOM; UCIIOIB30BaTh MPH
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BBIIIOJIHEHU U y4eOHBbIX  3aJaHUil  HAYYHO-TIOMYJISAPHYIO JIUTEPATYPY

(bu3nuecKoro cojep;kanus, ClipaBOYHbIE MaTepHalbl, pecypchl cetu HTepHeT,

BJIAJIETh npuéMaMl KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3zoBaHus

UH(GOpPMAIIK U3 OJIHON 3HAKOBOM CHCTEMBI B IPYT'YI0; CO3/1aBaTh COOCTBEHHbIE

KpaTKHe MUCbMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE

2-3 UCTOYHUKOB HHpoOpManuu (U3HUECKOTO COJEpKaHHUS, B TOM YHCIE ITyOIMYIHO

JIeNaTh KpaTKue COOOIIEHUS O Pe3yJIbTaTax MPOEKTOB WM yUeOHBIX UCCIIEI0BAHUM, TPU

TOM TPaMOTHO WHCIIOJIb30BaTh HW3YYEHHBIN TMOHATUWHBIA anmapar Kypca (QU3UKH,

CONPOBOK/JIaTh BBICTYIUICHHE MPE3CHTALMEN; MPU BBINOJIHEHUH YYEOHBIX MPOEKTOB U

WCCJICIOBAHUN PacIpeesisiTh 00SI3aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABIICHHBIMHU

3aJlauaMy, CJEAWTh 32 BBINOJHEHUEM IUIaHA JEHCTBUM, aJE€KBAaTHO OIICHUBATH

COOCTBEHHBI BKJIaJi B JEATEIbHOCTb TIPYIIbl, BBICTPAaUBaTh KOMMYHUKATHUBHOE
B3aUMOJICHCTBHE, YUUTHIBASS MHEHUE OKPYKAIOIIIHX.

K koHly oOyueHuss B 8 kJjacce mnpeiaMeTHbIE Pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCSA YMEHUM:

VICIIOJIB30BATh MTOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBMKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHMS BEIIECTBA, KpPUCTAINIMYECKWEe W amMop(dHbIe Tena,
HACBILICHHBI U HEHACHIIEHHBIN Iap, BIAXXHOCTh BO3AyXa, TEMIIEPATYpPa, BHYTPECHHSA
DHEPrus, TEIUVIOBOM JBUTATEIIb, 3JIEMEHTAPHBIN JIEKTPUUECKUMN 3apsijl, JIEKTPUUYECKOE
II0JIE, POBOJIHUKH U JUAJIEKTPUKH, ITIOCTOSHHBIN 3JIEKTPUUECKUNA TOK, MATHUTHOE I10JIE;
pa3inyath sIBJIEHU (TEIUIOBOE PACUIMPEHUE U CKATUE, TEIJIONEPeaayda, TEII0BOE
paBHOBECHE, CMAa4YMBAHWE, KaNWUIAPHBIE SBICHUSA, WCIAPECHUE, KOHJACHCAIUA,
IJIABJICHUE, KpHUCTaJUTU3als (oTBepAeBaHUE), KUIICHUE, Teronepeaada
(TerIONpPOBOAHOCTh, KOHBEKIUS, HU3IYYEHUE), DJEKTpU3alUs T, B3aUMOJICHCTBUE
3apsiiOB, JIEWCTBUSL JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKAHHUE, B3aMMOJICHCTBUE
MAarHuTOB, JACHUCTBUE MATHUTHOI'O MOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKUIMS) 1O ONHMCAaHUIO UX XapaKTepHBIX CBOMCTB M HA OCHOBE ONBITOB,
JEMOHCTPUPYIOIIUX JaHHOE€ (DU3UYECKOE SIBICHUE, pPACIO3HABaTh MPOSBICHUE
M3YYEHHBIX (PM3UYECKUX SBJICHUN B OKPYKAIOIIEM

MHUpE, B TOM 4ucie (pu3nueckue sIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKECHUE U
KalWJUISIPHBIE SIBICHUST B TPUPOAE, KPUCTAIBI B mpuponae, usinydenwe CoyHIa,
3aMep3aHue BOAOEMOB, MOPCKUE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
AJIEKTPUYECKUE SIBICHUS B aTMOC]epe, AIEKTPUUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emii, JIpeiid moaocoB, pojib MArHUTHOTO TOJIS JJIS )KU3HU HA 3emJie, MOJIsIPHOe
CUSIHUE, TIPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 33/1auy B yU€OHYIO, BBIICIATh
CYIIIECTBEHHbIE CBOMCTBA (TIPHU3HAKH) (PU3WYECKUX SIBIICHUM; OIMUCHIBATh W3YYCHHBIC
CBOMCTBA TeJ U (PU3NYECKUE SABJICHUS, UCTIONB3Ys (U3MUECKIE BEIMYMHBI (TEMIIEpaTypa,
BHYTPEHHSISI JHEPrus, KOJMYECTBO TEIUIOTHI, VYJAENIbHAsl TEIUIOEMKOCTh BELIECTBA,
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ylieTbHas TEIJIOTa IUIABJICHUS, YAeJbHAs TeIIoTa NapooOpa3oBaHusl, yAeIbHas TEIIOTa
CrOpaHMs TOIUIMBA, KO3(PPUIMEHT TOJE3HOro JIEHCTBUS TEIJIOBOM  MAIllMHBI,
OTHOCUTEJIbHAS BIAXXHOCTb BO3/lyXa, HIEKTPUUECKUH 3apsll, CUJIA TOKA, JJIEKTPUYECKOE
HanpsHKEHUE, COIPOTUBIICHHUE POBOIHUKA, YAEIbHOE COITPOTUBIICHHE BEIlIECTBa, padoTa
Y MOIIHOCTb 3JIEKTPUYECKOT0 TOKA), TPU ONHCAHNUU MPAaBUIILHO TPAKTOBATh (PU3UUECKUI
CMBICT HCHOJb3YEMbIX BEJIWYMH, OOO3HAYEHUS W E€AMHULIBI (U3NYECKUX BEIUUMH,
HaxXoAUTh (OPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (DU3MUECKYI0 BEIUYMHY C JPYTHMMHU
BEJIMYMHAMU, CTPOUTH TpaMKU N3YUCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;
XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MUYECKHUE SIBICHHUS M MPOLECChI, UCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHMS BEILECTBA,
IOPUHIMI CYNEePIO3ULIMH ToJIel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia,
3akoH OMa JuU1s ydacTka 1enu, 3akoH Jxoyns—JIeHua, 3aKk0H COXpaHEHUs! SHEPTUH, NPH
3TOM J1aBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alHUCHIBATh €r0 MAaTeMaTHYeCKOe
BBIPAKEHHE; OOBICHATH (DU3MYECKHE MPOLIECCHl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE
CUTyallud  NPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYMHHO-
CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX 1IAroB ¢ Onopoi Ha 1-2
U3YYCHHBIX CBOMCTBA (DM3UUECKUX SBICHUM, PU3NYECKUX 3aKOHOB UJTU

3aKOHOMEPHOCTEM; pelaTh pacyéTHhIE 3a1ayd B 2—3 NEUCTBUS, UCHOJIB3Yys 3aKOHBI U
(dopMyIibl, CBA3BIBAIONINE (PU3UUECKHE BETMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUA 3aJauu
3alMChIBaTh KPATKOE YCIOBHE, BBIABIATH HEAOCTATOK JAHHBIX Ul PEIICHUS 3aladH,
BBIOMpATh 3aKOHBI U (OPMYJIBI, HECOOXOAUMBIE IJIs1 €€ peUIeHHs], TPOBOAUTH PACUETHI U
CpPaBHUBAThH IOJIYYEHHOE 3HAUYCHHE (PU3NYECKOW BEIUYMHBI C U3BECTHBIMH JTaHHBIMU;
pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPHU MOMOIIN (U3NIECKUX METOJIOB,
UCIIONBb3Yysd OIMCAHWUE HCCICIOBAHUS, BBIACIATh IIPOBEPSEMOE IPEIIIOIOKEHUE,
OLICHMBATh MNPABUIBHOCTh IOPSAKA NPOBEACHUS HCCICIOBAHUs, J€JaTh BBIBOBI,
IPOBOJUTH ONBITHI 1O HAOIIOICHUIO (PU3NYECKUX ABICHUM WU (PU3UUECKUX CBOMCTB Tell
(KanuJUIIpHBIE SIBJIEHUS, 3aBUCUMOCTb JaBJIEHUS BO3yXa OT €ro 00b€Ma, TeMIiepaTyphl,
CKOpPOCTH ITPOIIECCA OCTBIBAHMS M HATPEBAHMSA IPU U3IYYECHHH OT LBETA U3Jy4arOLIEn
(morynouraroiei) HOBEpXHOCTH, CKOPOCTh UCIAPEHHUSI BOJbI OT TEMIIEPATYPBI KUIKOCTU
U IUIOIAIU €€ IMOBEPXHOCTH, IEKTPU3ALUSA TEA U B3aUMOJCHCTBUE JIIEKTPUUYECKHUX
3aps/10B, B3aUMOJCHCTBHE IOCTOSIHHBIX MAarHWTOB, BU3yaJM3allksl MATHUTHBIX IOJIEH
IIOCTOSIHHBIX MAarHUTOB, JEHUCTBUS MAarHUTHOTO MOJII Ha IPOBOJHUK C TOKOM, CBOWMCTBA
AJIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIATEN IOCTOSHHOIO TOKa): (POpMYJIHUPOBATH
IpOBEpsAEMbIE  MPEIANOJIOKEHUSI, COOMpaTh  YCTAaHOBKY M3  MPEIOKEHHOTO
000pyI0BaHMsl, OMKUCHIBATH XOJ OMNbITa U (POPMYIHPOBATH BHIBO/IbI; BBIMIOJIHSATh MPSMbIE
U3MEPEHUSI TEMIEPATypbl, OTHOCUTEIBHOM BIAXKHOCTH BO3/yXa, CHJIBl TOKa,
HaMpsDKEHUsT C MCMOJb30BAHUEM AaHAJOrOBBIX MPUOOPOB M JATYMKOB (PU3MUYECKUX
BEJIMYMH, CpPaBHUBATh pE3yJIbTaTbl M3MEPEHUN € YYETOM 3aJaHHOW aOCONIOTHOM
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MOTPENIHOCTH; MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hPM3MUECKON BEIIUYMHBI
OT Apyroun

C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD COMTPOTUBIICHUS MPOBOJIHUKA OT
ero JUIMHBI, MJIOUIAJN TOMEePEYHOTO CEUCHUS W yNETHbHOTO COMPOTHUBICHUS BEIECTBA
IPOBOJIHMKA, CHJIBI TOKa, UAYIIETO Yepe3 MPOBOJHHK, OT HAMPSDKEHUS Ha MPOBOIHHKE,
UCCIIEIOBAHUE TIOCIIEIOBATEILHOTO W MAapajUIENbHOTO COSIUHEHHH MPOBOJHUKOB):
IUTAHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY W BBITIOJMHATH M3MEPEHUS, CIETys
PEIOKEHHOMY TUIaHy, (PMKCUPOBATh PE3yJbTaThl MOTYYCHHON 3aBHCHMOCTH B BUJIEC
TabnmuI] u rpaduKoB, JeNaTh BBIBOJBI IO pe3ylbTaTaM HCCIEAOBAaHUS; MPOBOAMUTH
KOCBEHHBIC H3MEpeHUs (U3MUECKUX BeNWYHH (yIenbHas TEIIOEMKOCTh BEIIECTBa,
COTPOTHBIICHUE MPOBOTHUKA, pad0Ta M MOIIHOCTh 3JIEKTPHUUECKOTO TOKA): TUIAHUPOBATh
U3MEpEHHsI, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CJeays MpeaoKeHHOM
WHCTPYKIIMM, W BBIYUCIATH 3HAYCHHE BEIWYHMHBI; COONIONATh TpaBUia TEXHHUKHU
0€301acHOCTH IpHU padboTe ¢ 1a00paTOPHBIM

000pyIOBaHUEM; XapaKTEPHU30BaTh MNPHUHIIUIBI JIEHCTBUS H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX OMUCaHUs (B TOM YHUCJIE: CUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETD, MapoBasi TypOrHa, aMIIEpPMETP, BOJIBTMETP, CUETUMK DIIEKTPUUECKOU
DHEPTUHU, DIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTelIbHbIE DIEKTPONPUOOPHI
(mpuMepsl), DIEKTPUUYECKUE MPETOXPAHUTEIH, IIICKTPOMATHUT, JIICKTPOJIBUTATEND
MOCTOSIHHOTO TOKa), MCHOJB3ysd 3HAHUS O CBOMCTBAaX (DU3MYECKUX SIBICHUU W
HeoOxouMble (DU3UYECKHE 3aKOHOMEPHOCTH; paclo3HABaTh IMPOCTbIE TEXHUYECKUE
YCTPOICTBA U UBMEPUTETbHBIE TPUOOPHI

M0 CXE€MaM U CXEeMaTHUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETP, JIBUraTellb BHYTPEHHEIO CrOpaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTAaBIISIThH
CXEMBbI AJIEKTPUYECKUX LIEeTel C IMOCIEI0BATEIbHBIM U MapajlIeNIbHbIM COEIUHEHHEM
3JIEMEHTOB, pa3nyasi YCJIOBHbIE OOO3HAUYEHUS 3JIEMEHTOB JJEKTPUUYECKUX LIETIeH;
NPUBOIUTH TPUMEPHl (HAXOAWTh WH(OOpPMAIMIO O TMpPUMEPaX) MPAKTHIECKOTO
UCTIOJIb30BaHUsl (PU3UUYECKMX 3HAHUM B TOBCEAHEBHOM JKM3HU ISl OOecreueHus
Oe30macHOCTH TIpU OOpalieHuH C NpuOdOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHHUS 3[I0POBbSI U COOJIIOIEHUSI HOPM KOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIeH
cpelie; OCYIECTBIATh MOUCK HHpopManuu GU3NIEcKoro coaepkanus B lurepuere,

Ha OCHOBE MMEIOUIMXCA 3HAHUW M MyTEM CPABHEHMS JOIMOJHUTEIBHBIX HCTOYHUKOB
BBIICIATh MH(OPMAIMIO, KOTOpasl SABISETCS NPOTHUBOPEUMBON WM MOXXET OBITH
HEI0CTOBEPHOM; UCIIOJIb30BaTh npu BBITTIOJTHEHUN y4eOHBIX 3a/laHui’
HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy (PU3NUECKOTO COAEpKaHMsI, CIIPAaBOYHbIE MaTepPHAIIbI,
pecypcel cetn  MHTepHer, BiameTh OpuEMaMH ~ KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpazoBanus MHGOpPMAIUM M3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYHO; CO3/1aBaTh
cOOCTBEHHbIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 000011as HHPOopMaLUO U3
HECKOJIbKMX HCTOYHUKOB (PU3MUECKOTO COAEpKaHHs, B TOM YHUCIE ITyOJUYHO
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IIPEJCTABIATh PE3YJIbTATHI IPOSKTHOM WIIK UCCIIEA0BATEIIbCKOU AEATEIBHOCTH, [IPU 3TOM
IrPaMOTHO HCIIOJIb30BaTh W3YYCHHBIM TMOHATUWHBIA amnmapar Kypca (U3HKH,
COMPOBOXK/IaTh BBICTYIUICHHE TMPE3CHTAIMEH; TPHU BBIOJTHEHUN YYEOHBIX MPOEKTOB U
UCCJIeIOBaHUN (DU3UYECKUX TMPOIECCOB PpACHpENesaTh OOS3aHHOCTH B TpyIIe B
COOTBETCTBUHM C IOCTABICHHBIMU 33]1a4aMH, CJICIUTh 32 BBIIIOJHEHUEM IIJIaHA ACHCTBUI
U KOPPEKTUPOBATh €r0, aJIEKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJl B JIEATEILHOCTH
IPYNIbl, BBICTPAUBATh KOMMYHUKATUBHOE B3aWMMOJIECHUCTBUE, IPOABIAS T'OTOBHOCTH
paspemiaTh KOHGIUKTHI.

K koHly oOyueHuss B 9 kJjacce NpeAMETHbIE PE3yJbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHU:

UCIIOJIb30BaTh MOHATHS: CHCTEMAa OTCUETA, MaTepUajbHAasl TOYKA, TPACKTOPUS,
OTHOCUTEIHHOCTh MEXaHMYECKOTO NIBIKEHHUs, nedopmarus (ympyras, ruiacTudeckas),
TpEHUE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KH, LIEHTP TSHKECTH,
a0COIOTHO TBEP/IOE TEIO, HEHTP TANKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKUE
KOJIeOaHUsI U BOJIHBI, 3BYK, MHPPA3BYK U YIbTPA3BYK, JJIEKTPOMAarHUTHBIE BOJTHBI, IIIKaJIa
JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATBHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
U TIOTJIONIEHUs, anbda-, OeTa- U raMMa-u3JydeHUs, U30TONBI, SACPHAs DHEPreTHKA;
paznnyath SABJIEHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMXKEHUE, CBOOOAHOE TMaJIeHNue TeJ, PABHOMEPHOE
JIBUKEHHE TI0 OKPYXHOCTH, B3aUMOJEWCTBUE TeEJ, PEaKTUBHOE JBHKECHHE,
KojebaTepHOE JBIKEHUE (3aTyXalollue W BBIHYXKJICHHBIC KOJIeOaHWs), pPE30HAHC,
BOJIHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKA, IPSIMOJIIMHENHOE pACTIPOCTPAHEHHUE, OTPAKEHUE
U [IPEJIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3joKeHue Oesoro ceera
B CIEKTp U CJOXXEHUE CHEKTPaJbHBIX IIBETOB, JAMCIEPCUS CBETA, €CTECTBEHHAs
pPaauo0aKTUBHOCTh, BOSHUKHOBEHUE JIMHEMYATOTO CIIEKTPA U3YUYCHUS) [0 OIMUCAHUIO UX
XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIMUX JaHHOE (hHU3HUECKOE
SIBJICHUE; pACTIO3HABATh MPOSBICHUE U3YYEHHBIX (DU3UUECKUX SBICHUI B OKPY>KAIOIIEM
MUpe
(B TOM umciie (pU3nYecKue SIBJICHUS B IPUPOJIC: TPUIUBLI U OTJIMBBI, JBUKCHUE TJIAHET
ConHeyHO# CUCTEMBI, PEAKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSCEHUE, CEHCMHMUYECKHME BOJHBI, I[yHAaMH, 23XO, I[BETa Tel,
ONTUYECKHE  SIBJIGHUS B  MOpPUPOJE, OHOJOTMYECKOE  JICCTBHE  BUIUMOTO,
yIbTPAPUOJIETOBOTO M PEHTIEHOBCKOTO H3JyYCHHUH, €CTECTBEHHBIA DPaJMOAKTUBHBIN
(G oH, KOCMUYECKUE JIYUH, PaIMOAKTUBHOE U3JTYYEHUE TTPUPOIHBIX MUHEPAJIOB, JICUCTBUE
pPaIMOAKTUBHBIX M3Jy4YCHUN Ha OpraHu3M 4YejoBeKa), MpU HITOM MEPEBOJUTH
MPaKTUUECKYIO 3a7ady B Yy4eOHYIO, BBIICISTH CYIIECTBEHHbIC CBOMCTBA (TIPU3HAKH)
(bu3UYECKUX SIBJICHUH; OMUCHIBATh U3yUYEHHBIE CBOMCTBA Tel M (PU3UYECKUE SBICHUS,
UCTIONB3Yyd (U3MYECKUE BEIMYMHBI (CPEIHsIi W MIHOBEHHAasi CKOPOCTh Tejla TMpH
HEPAaBHOMEPHOM JIBI)KCHHUH, YCKOPEHHE, MepEeMEIleHUE, MyTh, YIJIOBasi CKOPOCTh, CHJIA
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TPEHHUs, CHJIa YIPYIOCTH, CUja TSKECTH, YCKOPEHUE CBOOOJHOIrO MajJeHUs, BEC Tena,
UMIIYJIbC TeJla, UMIYJIbC CHJIbI, MEXaHHYECKass paboTa M MOIIHOCTb, MOTEHLMAIbHAS
DHEPrus TeNa, MOJHATOrO HaJl IOBEPXHOCTHIO 3€MJIM, IOTCHIIMAJIbHASL SHEPIUS CKATON
IPYXUHBI, KHHETUYECKasl SHEPIHUs, MOJIHASI MEXaHUYECKasi SHEPTHUsl, NEPUOJ U 4acTOTa
Kosie0aHMil, IJIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTelb
IPEJOMJICHUSI CpEJibl), NMPU OINUCAHUM TPABWIBHO TPAKTOBaTh (PU3NYECKUI CMBICI
UCIIOJIb3YEMbIX BEJIIMYMH, O0O3HAUEHUS W €IUHMIBI (PU3MUECKUX BEIMYMH, HAXOAUTH
(GopMyIibl, CBSI3bIBAIOLINE JAHHYIO (PU3WYECKYIO BEJIUYMHY C APYTUMHU BEJIUYHMHAMH,
CTPOUTDH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3NUECKUE SIBICHHS U MTPOLIECCHI, UCTIOIB3YS
3aKOH COXPAaHEHUsSl SHEPIUH, 3aKOH BCEMHUPHOTO TIATOTEHUS, MPUHLMUI CYNEPIO3ULINH
CWJI, NPHUHIMUI OTHOCHUTENbHOCTH ['ammies, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS
VMITYJIbCA, 3aKOHBI OTPAKEHHUS U MPEJIOMIIEHHSI CBETA, 3aKOHBI COXPAHEHUS 3apPsAI0BOTO
M MacCOBOIO 4YMCEI IPU SAEPHBIX pEAKUUAX, IPU OTOM JaBaTh CJIOBECHYIO
(GopMyTUPOBKY 3aKOHA M 3allMCHIBATh €0 MAaTeMaTUYECKOE BBIPAKEHUE; OOBSICHATH
¢usnyeckue MpOIECChl W CBOMCTBA T€ld, B TOM YHCIE M B KOHTEKCTE CUTYyallUi
IIPAKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBIABIATH NPUYMHHO- CIICICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 2—3 JTIOTMYECKHUX LIArOB C ONMOPOW Ha 2—3 U3y4YEeHHBIX CBOMICTBA
(bu3HYECKUX ABJICHUI, PU3NUECKUX 3aKOHOB UJIU

3aKOHOMEPHOCTEN; pelaTh pacuéTHbIE 3aJadyd (ONUparoIlMecs Ha CHCTEMYy M3 2—3
YpaBHEHUI), UCII0JIb3YS 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIIUE (PU3NUECKUE BETUUNHBI: Ha
OCHOBE aHaJIM3a yCJIOBUS 3aJ]a4H 3aIIMCBIBATh KPATKOE YCIOBUE, BBISBIISATH HEAOCTAIOIINE
WIN N30BITOYHBIE TaHHBIE, BEIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JJISl PELICHMUS,
IPOBOJIUTH PACUYETHI U OLICHUBATH PEATMCTUYHOCTD MOJIYYEHHOTO 3HaU€HUs (PU3UUYECKOM
BEJIMUMHBI, pacro3HaBaThb NPOOJEMBbl, KOTOpPbIE MOXXHO pELIUTh MpPU MOMOUIU
(¢u3nYecKux METOJO0B, MCHOJb3ysl OMHCAHME HUCCIIEOBAHUS, BBIIEIATH MPOBEPSEMOE
IPEOJI0KEHNE, OLICHUBATD IPAaBUIILHOCTH MOPSIKA IPOBEICHUS NCCIIEI0BaHMs, A€IaTh
BBIBO/Ibl, THTEPIIPETUPOBATH PE3YIbTaThl HAOIIOICHUI U OIBITOB; MPOBOAUTH OIBITHI IO
HaOMI0IeHUI0 (PM3UYCCKUX SBIICHUH MM (PU3UYECKUX CBOMCTB Tell (M3yYeHHE BTOPOTO
3akoHa HpIOTOHA, 3aKOHA COXpAaHEHHUS SHEPruH, 3aBHUCUMOCTb MEepHoa KoseOaHUil
OPY>KMHHOTO MasiTHUKa OT MaccChl Ipy3a U >KECTKOCTH MPYKUHBI U HE3aBHUCHUMOCTH OT
aAMIUTUTY bl MAJIBIX KOJICOaHMM, MPSIMOIIMHEHHOE pacpoOCTpaHEHHE CBETA, PA3JI0KEHHE
0eJoro cBeTa B CIIEKTP, U3yUYEHUE CBOMCTB M300paKEeHHUS B IJIOCKOM 3€pKaJie U CBOMCTB
U300pakeHHsl MpeMeTa B COOUparoiei TnH3e, HaOt0IeHUE CIUIOIIHBIX U JTMHEHYaThIX
CHEKTPOB U3IYUYEHHs): CAaMOCTOSATEIHHO COOMpPATh YCTAaHOBKY M3 M30BITOUHOTO HaboOpa
000pyIOBaHUs, OMHUCHIBATh XOJ ONbITa U €r0 pe3ynbTaThl, (POPMYIHPOBATH BHIBOJBI;
IPOBOJUTH IPU HEOOXOIUMOCTH CEPHUIO MPSIMBIX U3MEPEHHI, OTIPEIeIisis CpeiHee

3HAYEHUE U3MEpSAEMON BEIMYHMHBI ((POKYCHOE pPACCTOSIHUE COOMPAIOIIEH JIMH3bI),
00OCHOBBIBaTh BBIOOp crocoba M3MEpeHHs (M3MEPUTENBHOrO MpuOopa); MPOBOAUTH
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UCCJICIOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYHH C HCIOJIB30BAHUEM IPSIMBIX
U3MEpEHU (3aBUCHUMOCTh MYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM JBWKEHUU 0e3
HAYaJIbHOW CKOPOCTH, Nepro/ia KoeOaHuii MaTEMaTHYECKOTO MasiTHUKA OT IJTUHBI HUTH,
3aBUCUMOCTH yIJIa OTPa)XCHUS CBETA OT yIJIA IAJICHUS W yIJia MPEJIOMIICHUS OT yrja
najieHus): TUIAHUPOBATh HCCJIEJOBAaHME, CAMOCTOSITEIbHO CcOOUpaTh YCTaHOBKY,
buKCHpOBaTh PE3YNbTATHl MOJTYYECHHOW 3aBHUCUMOCTH (PU3WYECKUX BEIWYUH B BHJIC
TabsUIl ¥ TPaUKOB, AENATh BHIBOJIBI 110 PE3yJIbTaTaM MCCIIEI0BAHMUS;

MIPOBOJUTh KOCBEHHBIE HM3MEpPEHUs (PU3MUECKUX BEJIWYUH (CpeIHsisi CKOPOCTh U
YCKOPEHHE TeJla PU PaBHOYCKOPEHHOM JBUKEHUH, YCKOPEHUE CBOOOJHOIO MajCHMS,
KECTKOCTh TPYXKUHBI, KOIP(PULUUEHT TPEHUs CKOJbKEHHUS, MEXaHudeckas pabora u
MOIIIHOCTh, YaCTOTa U MEPHO]I KOJIeOaHU MaTeMaTUYECKOTO U IPYKUHHOTO MasiTHUKOB,
ONTHYECKas CUJla COOMPAIONIEH JTMH3bI, PaMOAKTUBHBINA (DOH): TIIAHUPOBATH U3MEPEHUS,
coOupaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U BBINIOJHATH HW3MEPEHUS, CIeays
NPEAJOKEHHOW WHCTPYKIMHM, BBIUKCIATH 3HAUYEHHE BEJIMYMHBI M aHAIM3UPOBATH
MOJIYYEHHbIE PE3YNIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUM; COoO0JII0aaTh
IpaBUJIa TEXHUKU O€30MMaCHOCTH IIPHU paboTe ¢ 1abopaTOPHBIM

00Opy/IOBaHUEM; pa3InvaTh OCHOBHBbIC NMPU3HAKU H3YyYEHHBIX (DPU3MUECKUX MOAENei:
MaTepuabHas
TOYKa, a0COJIOTHO TBEPJOE TENO, TOUYEUHBIH HCTOUYHUK CBETA, Jy4, TOHKAas JIMH3A,
IUTAaHETapHAass MOJENb aTOMAa, HYKJIOHHash MOJENIb aTOMHOTO sJipa; XapaKTepHU30BaTh
NPUHLIMIIBI AEWCTBUS U3YYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOM Ha UX
onucaHus (B TOM 4YHCIIE: CIIHIOMETP, JaTYUKHU MOJIOKEHUS, PACCTOSHUS U YCKOPEHUS,
pakeTa, 3X0JIOT, OUKH, IEPUCKOII, (hoToanmapar, ONTHIYECKUE CBETOBOAbI, CIEKTPOCKOII,
J03UMETp, Kamepa BunbcoHa), UCmonb3ys 3HaHUSI O CBOMCTBAX (PM3UYECKHUX SABJICHUN U
HEOOXOANMbIE (PU3UYECKUE 3aKOHOMEPHOCTH; HCIOIb30BaTh CXEMBl U CXEMaTHUHBIC
PUCYHKM M3YYEHHBIX TEXHUYECKHX YCTPOMCTB, H3MEPUTEIbHBIX NPUOOPOB U
TEXHOJOTUYECKHUX MPOLECCOB NPH PEIICHUH y4eOHO-IPAKTHUECKUX 3a]1a4, ONTHYECKUE
CXEMBI I MOCTPOCHUS H300paXEHU B IUIOCKOM 3€pKaje W COOMparouleil JMH3E;
OPUBOJUTH TOpPHUMEPHl (HAXOAUTH HH(MOpPMALKIO O MpUMEpax) MIPAKTUYECKOTO
UCIIOJIb30BaHUsI (PU3MYECKMX 3HAHUM B TOBCEIHEBHOW >KM3HU MJs OOecredeHus
0e30macHOCTH MpU OOpalleHuH C NpubopaMM M TEXHUYECKUMH YCTPOWCTBAMM,
COXpaHEHUs 3J0POBbS U COOJIIOACHHSI HOPM SKOJIOTMYECKOTO MOBEJICHUS B OKpYKarouei
cpene; OCYUIECTBISATh MOMCK MH(popManuu ¢uznueckoro coxaep:xanusi B MHrepHere,
CaMOCTOATENbHO (OPMYIUPYSd TMOMUCKOBBIM 3aMpoC, HAXOAUTh IyTH OMNPEIEICHUS
JIOCTOBEPHOCTH TIOJIyYeHHOM WHGOpPMAllUM Ha OCHOBE UMEIONIUXCS 3HAHUM U
JIOTIOJTHUTENIbHBIX HCTOYHUKOB; HMCIIOJIb30BaTh MNPHU BBINOJIHEHUM YYE€OHBIX 3aJlaHui
HAYYHO-TOMYJISIPHYIO IUTEpaTypy (HPU3HUUECKOT0 COepKaHusl, CIIpaBOUYHbIE MaTEPHUAIIbI,
pecypcbl  cetu  HWuTepHer, BianeTh NpuéMaMM ~ KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHuss MHPOpPMALMKA W3 OJIHOM 3HAKOBOM CHCTEMBI B JIPYTYIO; CO3/1aBaTh
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COOCTBEHHBIE IMHCHbMEHHBIC M YCTHBIC COOOIICHUS HAa OCHOBE HWHGOOpPMAlUK U3
HECKOJIbKUX HCTOYHUKOB (PU3MYECKOTO COJACpKaHUSA, IyOJUYHO MPEACTABIATH
pe3yJIbTaThl MPOEKTHOM WJIM MCCIEI0BATEIBCKON JEATEIBHOCTH, MPU 3TOM TIPaMOTHO
UCIIOJIb30BaTh HM3YUYCHHBIM TOHSITHUHBIA ammapar H3y4aeMoro pasjaeia (U3NKd U
CONPOBOXKJIaTh BBICTYIUICHHWE TpE3CHTAaMEH ¢ yd4éToM OCOOSHHOCTEH ayauTOpUU
CBEPCTHHUKOB.

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO 30
YOV "LUKOJIA "YCMAHUSA", ®aTbixos Unbcyp MynnaHyposuy, IVPEKTOP  27.11.24 16:03 (MSK)  Ceprudukar 025A5B7E00CAB133B042CFI5BCB2663BC2




TEMATHYECKOE IINTAHUPOBAHUE

®enepanbHas padoyas nporpamma | Puznka. 7-9 knaccel (0a30BbIN YPOBEHB)

7 KJIACC
Ne HaunmMmenoBanue Komnuectro | IIporpammHoe coniep:kaHue OcHOBHBIE BUJIBI JEATETLHOCTA 00yYarOITUXCS
/o pa3aesnoB U TEM JacoB

y4eOHOro nmpeaMeTa

Paznen 1. ®usuka u ee poib

B MO3HAHUM OKPYKAKOIIEro MUpa

1.1 | ®wusuka — Hayka O 2 ®duszrka — HayKa O pupoJie. | BelsgBlieHHe pazmuuuil MexAy QU3NYECKHMH U
[IpUpOAC SBnenns IIPUPOJBL. | XUMUYECKUMH IIPEBPALLICHUSMH.
Dusnueckue BICHUA: PacnosHaBanue U KaaccupuKanus pU3NHECKHUX
MCXAHUHCCKUC, TCIIOBDIC, | gppeypyii: MexaHNYECKUX, TEIIIOBBIX,
SJICKTPUICCKHUC, SJIEKTPHYECKHUX, MATHUTHBIX U CBETOBBIX.
MariMTHBIC, CBETOBBIC, Habmnronenue u onvcanne GU3HMIECKUX SBICHUM
3BYKOBBIC
1.2 | dusndeckue 2 DuU3NYECKUE BETUINHBI. Onpenenenue LICHBI JIeTICHUS IIKaJTBI
BEJIMYHMHBI N3mepenune pusnyueckux U3MEPUTEIBHOTO IIPUOOPA.
BeHH. Dusirieckue N3mepeHne  NMHEHHBIX  pa3MEpoOB TelI U

npubopsl. [lorpentHocts
M3MEPEHUMN
MexyHnapoaHas cucreMa
€AVUHULL

MIPOMEKYTKOB BPEMEHU C YUETOM MOTPEIIHOCTEM.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOIO TENA.
N3mepenne temneparypsl Ipy NOMOIIH
KUJKOCTHOIO TEPMOMETPA U JaTYUKA
TEMIIEPATYPHI.

BrinonHeHne TBOPYECKUX 3aJaHUN 110 TIOUCKY
CHI0C000B M3MEPEHHSI HEKOTOPBIX (PU3UUECKUX
XapaKTEepUCTHK, HAIPUMED, PA3MEPOB MAIIBIX

[JOKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MNOAMNMUCHIO
YOV "LUKOJIA "YCMAHMUSA", daTbixoB Unbcyp MynnaHyposuy, IMPEKTOP
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00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJBIIIMX PACCTOSIHHM, MAJIBIX

MIPOMEKYTKOB BpPEMEHU. O6cyxaenue
MpeajiaraéMbIX Croco0oB
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1.3. | EcrecTBeHHOHAYYHBIN 2 Kak ¢usuka u npyrue BoinBukenue rumnote3, OOBSICHSIONUX MPOCTHIE
METOJ MO3HAHUS €CTECTBEHHbIE HAYKHU SIBIICHUS, HATIPUMED:
M3YHaloT IIPUPOY. — TI04eMY OCTAHABJIUBAETCS JABMKYILEECS I10
EcTtecTBeHHO-HAaYy4YHBII . _
TOPU30HTAIBHON TOBEPXHOCTH TEJIO; —
METO/]1 TO3HAHUS .
MOYEMY B KapKYIO MOroAy B CBETION OJEHKIE
Ha0JII0/IeHKE, TOCTAaHOBKA 3 . .
npoxJjiagHeid, yeM B TémMHoi. [Ipennoxenue
Hay4YHOI'O BOIIpoca, P AHCH, pel
BBLIBIIKCHHE THITOTE3, CII0CO0OB MPOBEPKU TUIIOTE3.
DKCIIEPUMEHT 110 IPOBEPKE HpOBeI[eHI/Ie HCCIICAO0BAHU:A 110 IIPOBCPKE
TUTIOTE3, OOBSICHCHHE KaKONIMOO TUIOTE3HI.
HaOIIO1AeMOTr0 SIBIICHUS. [TocTpoeHue mpocTelmmx Moaenel Pu3ndecKux
Orncanne Gu3nIecKux SIBJICHUH (B BUJIE PUCYHKOB WJIM CXEM), HaIPUMED
ABJICHHH C IIOMOLLBIO [IaJICHUE IIPEeIMETA; IPAMOJIIMHEUHOE
MOACIICH pacIpoCTpaHEHUE CBETA
Htoro no pazneny 6

Paznean 2. IlepBoHayasibHbIe

CBE€ACHHUA 0 CTPOCHHUHU BeIIECTBA

2.1

CtpoeHue BemiecTna

1

CrtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbI, HX
pasmepsl. OTBITHI,
JTOKa3bIBAOIIIHE
JUCKPETHOE CTPOCHHE
BCIIECTBA

HaGnronenne u uHTEpIpeTaIys OIBITOB,
CBUJIETENIbCTBYIOIIUX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOEHHUHM BEILECTBA: OMBITHI C PACTBOPEHUEM
PAa3JIMYHBIX BELIECTB B BOJE.

OreHnka pa3MepoB aTOMOB U MOJICKYJ C
UCIoNIb30BaHueM (otorpaduil, MOTYICHHBIX
HA AaTOMHOM CUJIOBOM MUKpockone (ACM) —
naboparopHas pabota o teme: «OreHka

JOKYMEHT MOAMWUCAH SNEKTPOHHOM NOAMUCHIO
YOy "LUKOJIA "YCMAHMUSA", daTbixoB Mnbcyp MynnaHyposud, JVUPEKTOP
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JMaMeTpa aToMa METOAOM PsIIoB (C
UCIIOJIb30BaHuEM (hoTorpaduii).
Omnpenenenne pasmMepoB MaJlbIX Tell

2.2 | JIsuxxeHue U JIBI>KEHME YaCTHIL Hab6monenue u o0bsicHeHuE OPOYHOBCKOTO
B3aUMOJCICTBHE BeniecTBa. CBs3b nBukeHus U sipnenus qubdysuu. [Iposeaenue u
HJaCTHUIl BEUIECTBA CKOpPOCTH JABHIKCHUS 00BSICHEHHE ONBITOB 110 Ha6JIIOJICHI/IIO

YJACTHI[ C TEMIIECPATYPOH. TEIJIOBOTO paciiupeHus ra3os. [Iposeaenue u
BpOoyHOBCKO€E JBHKEHUE, 00BSICHEHHE ONBITOB 10 OOHAPYKEHUIO CHII
muddysus. MOJICKYJIIPHOI'O IPUTSKCHUS U OTTAJIKUBAaHUSI
B3aumoselicTBue yacTuil
BEILIECTBA: MPUTSIKEHUE U
OTTAJIKUBAHUE

2.3 | ArperatHblie ArperaTtHbl€ COCTOSTHUS Omnucanue (C UCIOJIH30BAHUEM TTPOCTHIX

COCTOAHMA BEIICCTBA

BEILIECTBA: CTPOEHUE
ra3oB, JKUIKOCTEH U
TBEPABIX
(KpUCTAILIIMYECKUX ) TEJI.
B3aumocBs3bs Mexay
CBOMCTBAMHM BEIIESCTB B
pa3HBIX arperaTHbIX
COCTOSIHUSIX U X
aTOMHO-MOJICKYJISIPHBIM
ctpoeHrueM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUM
BOJIbI

MOJIeJIeH) OCHOBHBIX Pa3iInIUil B CTPOCHUU T'a30B,
KHUIKOCTEN U TBEPABIX TEI.

OObsicHeHHE MaJION CKUMAEMOCTH JKUJIKOCTEH U
TBEPABIX TeJ, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHne coxpaHeHus: (OpMbI TBEPABIX TET U
TEKY4YECTH JKUKOCTH.

[IpoBeneHre ONBITOB, TOKA3BIBAIOIINX, YTO B
TBEPJOM COCTOSIHUM BOJIbI YACTHUIIbI HAXOSATCS

B CPEJIHEM JaJbllie IPYT OT Apyra (MIOTHOCTh
MEHBIIIE), YEM B KHUIKOM.

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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VY cTaHOBIEHUE B3aUMOCBSI3U MEXTY
OCOOCHHOCTSIMH arperaTHbIX COCTOSIHUN BOJIBI U
CYLIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — Ouomnorus, reorpadusi)

Uroro no pazneny 3)

Pasznen 3. /IBu:keHNe U B3aUMOJAeiCTBHE TeJl
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3.1 | Mexanundeckoe Mexanunueckoe aBuxkeHue. | McciieqoBanue paBHOMEPHOTO JIBUKEHUS,
ABMKCHHUE PaBHOMepHOE U OIIPENICIIEHUE €r0 ITPUHAKOB.
HCPaBHOMCPHOC ABINKCHUC. | HaGmonen1e HEpaBHOMEPHOTO JIBUKEHHS U
CkopocTs. Cpe s ONpPENEIICHUE €r0 OTVIMYUM OT PABHOMEPHOI'O
CKOpOCTh IIpU
JBUKEHUS.
HEPaBHOMEPHOM
) Ornpenenenue CKOPOCTU PAaBHOMEPHOTO
NBIKEHUH. Pacuér myTu u
JBUKEHUS (IIapHUKa B )KUJIKOCTH, MOJIEIN
BPEMEHHU JIBHXKCHUS
ANEKTPUIECKOTO aBTOMOOWIISI M T.T.).
Onpenenenune cpeiHEN CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa Mo HAKJIOHHOM MJIOCKOCTU
Pemenue 3aiayu Ha onpeaesieHUe MyTH, CKOPOCTH
Y BPEMEHH PaBHOMEPHOT'O ABUKEHHSI.
Ananu3 rpaduKoB 3aBUCUMOCTH ITYTH U CKOPOCTH
OT BpEMEHU
3.2 | Unepuus, macca, SBneHue uHepLUUU. 3aKOH OObsicHeHHE U TPOTHO3UPOBAHUE SIBIICHHUIA,

IIJIOTHOCTD

uHepuuu. Bzaumopencraue
TEJl KaK MpU4YrHa
W3MEHEHUS CKOPOCTH
JIBIDKEHHUS TeJl. Macca Kak
Mepa UHEPTHOCTHU TEJIA.
IInmoTHOCTE BemiecTna.
CBs13b INIOTHOCTH C
KOJINYECTBOM MOJICKYJI

B eJMHHIE 00BEMA
BEIIIECTBA

00yCIIOBIIEHHBIX UHEPITUEH, HATTPUMED, YTO
IIPOMCXOJIUT ITPH TOPMOKCHHUH HJIH PE3KOM
MaHEeBpe aBTOMOOWJISI, TOUYEMY HEBO3MOKHO
MTHOBEHHO MPEKPATHTH ABMKCHHE Ha BEJIOCHUIISIIC
WIK caMOKaTe U T. 1.

[IpoBeneHne u aHAIHM3 ONIBITOB,
JEMOHCTPHUPYIOIIUX H3MEHEHHUE CKOPOCTH
JBIDKCHHS Tela B Pe3yibTaTe ACHCTBHSA HA HETO
JAPYTUX TEJ.

Pemrenue 3amad Ha onpeaeieHUe MacChl Tea, ero
00BbEMa U INIOTHOCTH.

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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[IpoBenenue u aHamu3 OMBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MEHEHHU S
CKOPOCTH TeJia OT €r0 MacChl Mpu
B3auMoaeucTBuM Tei. MsMepeHnue Maccel Tena
Pa3TUYHBIMH CTIOCOOAMH.

Onpenenenue IIOTHOCTH TeJa B PE3yJIbTATE
HM3MEPEHUS €r0 Macchl U 00bEéMa
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Cuia. Bugpl cun 14 Cuita kak xapakTepuctuka | M3ydyeHue B3auMOAEHUCTBUS KaK IPUYMHBI
B3aUMOJICHCTBHUS TEI. M3MEHEHHUsI CKOPOCTH Tejla UK eTo J1ehopMalinu.
Cuita ynpyrocTu u 3aKOH OnucaHue pealbHbIX CUTYalluii B3aUMOICUCTBUS
I'yka. I3Mepenne cuiibl ¢ | TEJI ¢ IIOMOIIBIO MOJEIIEH, B KOTOPBIX BBOJIUTCS
IIOMOIIBI0 TUHAMOMETPA. HOHSTHE U U300paKEHUE CHUIIBI.

SIBiieHue TAroTeHUs U Nsyuenue cunbl ynpyroctu. MccienoBanue
cuia tsoxectr. Cuia 3aBUCUMOCTH CUJIBI YIIPYT'OCTH OT yJIMHEHHUS
TSDKECTH Ha JAPYTHX PE3MHOBOTO IIHypa WM TPYXKUHBI (C
[JIaHETax. OCTPOEHUEM Tpaduka).

Bec Tena. HeBecOMOCTE. AHanu3 MNpakTUYECKUX CHUTyaluil, B KOTOPBIX
CII0)KeHHe CHII, IIPOSIBIISIETCS IEMCTBUE CUJIBI YIIPYTOCTH
HAIIPaBJICHHBIX [0 OJHOM (ympyrocTh Msi4a, KpOCCOBOK, BETOK JIepeBa
IPSIMOM. u ap.).

PaBHOAENCTBYIOIAS CHIL. AHaIN3 CUTyalnil, CBA3aHHBIX C SIBIICHUEM

Cuna tpenus. Tpenue TITOTEHMAL

CKOJIBKEHUS U TPEHUE
nokosi. Tpenue B npupojie
U TEXHUKE

OO0BsicHeHHE OpOUTATBLHOTO JIBI)KCHUS TIJIAHET C
WCITOJIb30BaHUEM SIBJIICHUS TATOTCHUS U 3aKOHA
WHEPIIHH.

N3mepenne Beca Tena ¢ TOMOIIBI0 TUHAMOMETPA.

O6ocHOBaHKE ATOTO CIOCO0a U3MEPEHUSL.
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AHanu3 u MOJIETMPOBAHUE SIBJICHUSI HEBECOMOCTH.
OKCIEepUMEHTAIBHOE NOJIyYeHHE ITPAaBUJIa
CJIOXKEHUS CUJI, HAIIPABJICHHBIX BJIOJIb OJJHOU
npsiMoid. OripesielIeHne BETNYUHBI
PABHOJEHCTBYIOLIEH CHUIL.

N3yyeHue cuiibl TPEHMS CKOJIBKEHHS U CHJIBI
TPEHUS TOKOSI.

HccnenoBanue 3aBUCUMOCTY CUJIbI TPEHUSI OT
CWJIBI JJaBJIEHUS U CBOMCTB TPYILHUXCS
ITIOBEPXHOCTEMN.

AHanu3 NpaKTUYECKUX CUTYALMM, B KOTOPBIX
IPOSIBIIIETCS IEHCTBUE CHUIIbI TPEHUS,
UCIOJIb3YIOTCS CIOCOOBI €€ YMEHBIIICHUS WK
yBeJIMUEHHUA (KaTaHHe Ha JIbDKaX, KOHbKaX,
TOPMOKEHUE aBTOMOOMJIS, UCTIOJIb30BaHUE
MOAIIMITHUKOB, MJIJABAHUE BOJHBIX KUBOTHBIX
u ap.). Pemenue 3a1a4 ¢ ncnonb30BaHUEM
(dopMy 1S pacuéra CUIIbI TAKECTH, CHIIbI
YIPYTOCTH, CUJIBI TPEHUS

Hroro no pazneny 21

Pa3znea 4. /laBjieHue TBEPABIX TeJl, sKUAKOCTEH U ra3oB
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4.1

Hasnenue. [lepenaua
JTaBJICHUS TBEPIBIMU
TEJIAMH, KUJIKOCTIMH U
razamu

Hasnenne. CriocoObl
YMCHBIIICHUS U YBEIIMUCHUS
naBiieHus. JlaBieHue rasa.
3aBHCUMOCTh JaBJICHUS
ra3a oT o0béma,
TEeMITEpaTypPhI.

Ananu3 1 00bsSCHEHUE OIBITOB U MPAKTUYECKUX
CUTYyall1ii, B KOTOPBIX MPOSBISETCS CHUiia
JaBJICHUS.

ObocHOBaHME CITIOCOOOB YMEHBIICHUS U
yBEJIMUEHHSI TaBICHUSI.

N3ydeHne 3aBUCUMOCTH J1aBJICHUS rasa

[lepenaua naBneHus
TBEPABIMU TEJIAMH,
JKUIKOCTSIMH U ra3aMH.
3akon Ilackans

oT 00bEMa U TeMITepaTyphI.

N3yuyenue ocobeHHOCTEM Mepeaadn JaBIeHuUs
TBEPIBIMH TEJIAMH, KHUJIKOCTSIMHU U Ta3aMH.
OO0ocHOBaHUE PE3YIHTATOB OIBITOB
O0COOCHHOCTSIMHU CTPOCHUS BEIIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSX.
DKCnepUMEeHTAIbHOE JOKa3aTeIbCTBO 3aKOHA
[Tackans.

Pemrenne 3amay Ha pacuéTt AaBIICHUS TBEPIOTO
Tena

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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4.2 | JlaBieHue KUAKOCTU 3aBUCUMOCTb JIaBJICHHUS HccnenoBanne 3aBUCUMOCTH JABJICHUSI KUAKOCTH
JKHJIKOCTH OT TJIyOHHBI. OT [NIyOUHBI IOTPY>KEHUSI U INIOTHOCTH XKHJKOCTH.
ITHeBMaTHYECKNE MAIIMHBL. | HaGmoaeHne U OOBACHEHHE THAPOCTATHIECKOrO
I'unpocrarnyeckui mapajiokca Ha OCHOBe 3aKoHa ITackais.
mapanokc. Coobmaiommecs N3ydeHnue cooOImarmuxcst Cocy10B.
cocyasl. ['mapasnunyeckue .
MEXAHI3MEL Peurenue 3a1ay Ha pacué€T AABICHUS KHIKOCTH.
OOBbsicHeHUE NpUHLIMIA 1EHCTBUS
TUIPABIMYECKOTO IIpecca, MHEBMAaTUUYECKUX
MalIuH.
Ananu3 u 00bACHEHHE MPAKTUYECKUX CUTYalUH,
JEMOHCTPUPYIOIIMX MPOSBICHHUE JIABJICHUS
KUAKOCTH U 3aKoHa llackans, Hanpumep
MIPOLIECCOB B OPraHU3Me MpPHU NIyOOKOBOJIHOM
HBIPSHUU
4.3 | Atmocdeproe Atmocdepa 3emin u DKCIEpUMEHTAIbHOE OOHAPYKEHUE
JaBJIEHUE aTMoc(epHOe J1aBlIeHHE. aTMOC(EPHOTO JaBIICHHSL.

[IprunHbI CylIECTBOBAHUSA

AHanu3 1 00bSICHEHHE ONBITOB U IMPAKTHYCCKHUX
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BO3JIYIITHOM 0007I0YKH CUTYaIWii, CBSI3aHHBIX C JEHCTBUEM
3emu. OnbIT aTMOC(EpHOro JIaBJICHHUS.
Toppuuen. U3mepenne
aTMOoC(epHOro JaBICHHUS.
3aBHUCUMOCTD
aTMoc(epHOro JaBieHUs
OT BBICOTHI HaJl YPOBHEM
Mops. [Ipubopsr s
U3MEPEHUS aTMOC(l)epHOFO aTMOC(I)epHOFO JdaBJICHUA OT BBICOTHI.
JaBJICHUSA Pemenue 3anau Ha pacy€t atMmochepHOro

OOBbsicHeHrE CyIIECTBOBaHUS aTMOC(hephl Ha
3emiie 1 HEKOTOPBIX IJIaHETax Ui €€
OTCYTCTBUS Ha Jpyrux miaHerax u Jlyne.
OObsicHeHHE U3MEHEHHUSI INIOTHOCTU
aTMoc(epbl C BBICOTOM U 3aBUCHMOCTH

JaBJICHUS.

N3yuenue yctpoiictBa 6apomeTpa-aHeponia
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4.4 | JlelicTBuE KUIKOCTU U 7 JelicTBHe )XKUAKOCTU U Ta3a | DKCIEPUMEHTAIbHOE OOHApYKEHHUE ACHCTBUS
ra3a Ha IIOI'PYKCHHOC Ha HOFPY)I(éHHOG B HUX JKHIKOCTH U ra3a Ha HOFp}I)KéHHOG B HUX
B HUX TCJIO Telo. BeITankuBaromas teno. OnpezencHre BHITAIKHBAIOIIEH CHIIBL,

(apxumenoBa) cuiia. 3aKoH
Apxumena. [TnaBanue te.
BosznyxomnnaBanue

JNEUCTBYIOIIIEH HA TEJO, OTPYKEHHOE B
KHUJIKOCTB.

[TpoBenenne u 00CYX ICHUE OIBITOB,
JEMOHCTPUPYIOIIHUX 3aBUCUMOCTD
BBITATKUBAIOIIECH CUIIbI, JCHCTBYIOIICH Ha

TEJIO B JKUJKOCTH, OT 00bEMA MOrPYyKEHHOU B
YKHAJIKOCTb YaCTH TeJjla U OT IUIOTHOCTHU
KUJIKOCTHU.

IIposepka neszasucumocmu blmanKuéaoujen
CUbl, Oelcmeyrowel Ha meao 8 HCUOKOCMU,
om maccel meina.

HccnenoBanue 3aBUCHMOCTH BeCa Tela B BOAE OT
00BbEMa MOTPYKEHHOM B KUIKOCTh YaCTH TeJa.

Pemenne 3a1auy Ha npUMEHEHHE 3aKOHA
ApxumMena u yCloBUs IIABAHUS TEIL.
KoncrpyupoBanue apeomerpa wiu
KOHCTPYUPOBAHUE JIOJKU U ONpPEAECICHUE €€
rpy30M0AbEMHOCTH

Hroro no pazneny 21

Pa3zpnen 5. PaGora u MOIIHOCTD. JHEprust
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5.1

Pabora 1 MOIIHOCTE

Mexanuyeckas pabora.
MommHocTh

DKCNIEPUMEHTATBLHOE OIpE/ICIIEHUE
MEXaHUUYECKON paOOThl CUJIBI TSKECTU

IIpY NIAJICHUU TEJIa U CUJIBI TPEHUS MNpU
PaBHOMEPHOM MEPEMENICHUHU TeJIa MO
TOPU30HTAIIBHON NOBEPXHOCTH.

Pacuér MomHOCTH, pa3zBUBaEMOM NIpy MOABEME 1O
JICCTHHUIIE.

Pemenue 3amau Ha pacy€T MexaHUYECKOU paboThI
1 MOIIIHOCTH

5.2

[IpocTbie MEXaHU3MBI

[IpocTeie MEXaHU3MBI:
phIyar, 0JIOK, HAKJIOHHAs
IUTOCKOCTB. [IpaBuiio
paBHOBECHS phlUara.
[IpumeHenue nmpasuna
pPaBHOBECHS pblyara K
610Ky. «30J10TOC
MIPaBUJIO» MEXAHUKH.
KIII mpocThix
MexaHu3MOB. [IpocTeie
MEXaHU3MBbI B OBITY U
TEXHUKE

OmnpeneneHne BEIMTPHIINIA B CHIIE TTPOCTHIX
MEXaHU3MOB Ha IPUMEpE pbluara, MoABUKHOTO U
HETIOJIBMYKHOT'O OJIOKOB, HAKIIOHHON TUIOCKOCTH.
HccnenoBanue ycinoBusi paBHOBECHSI pbIyara.
O6HapyxeHue CBOMCTB MPOCTHIX MEXAHU3MOB B
Pa3TUYHBIX HHCTPYMEHTAX M MPUCITOCOOTICHUSX,
UCIIOJIb3yEeMBIX B OBITY U TEXHUKE, a TAK)KE B
KUBBIX OPTaHU3MaX.

DKCHEepUMEHTAIBHOE JT0KA3aTeIbCTBO PABEHCTBA
paboT Py MPUMEHEHHUH MTPOCTHIX MEXaHU3MOB.

Onpenenenue KII/] Hak10HHOM MJIOCKOCTH.

Pemenue 3a1au Ha npUMEHEHNE paBUIIa
paBHOBecHs peryara u Ha pacuét KITJ[

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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5.3 | Mexanunueckas 4 MexaHunueckas SHEPrusl. DKCIEpUMEHTAIBHOE OIPEIEICHNE N3MEHECHHUS
SHEPTUA Kunernveckas n KMHETHYECKOW Y OTEHMATbHOW SHEPTHUU TENA
IIOTCHIIHAIbHAA SHCPIHA. MU €0 CKaThIBAHUU 10 HAKIIOHHOW MJIOCKOCTH.

[IpeBpareHue o JHOTO BHAA
MEXaHUYECKOM PHEPTUH B
Jpyron. 3aKOH COXpaHECHUs
PHEPIUU B MEXaHUKE

DopMyIMPOBAHUE HA OCHOBE UCCIICIOBAHUS

3aKOHA COXPAHEHUSI MEXaHUYECKOW YHEPIUH.
OO6cyxaeHue rpaHull TPUMEHUMOCTH 3aKOHA
COXpaHEHUS SHEPTUHU.

Pemienue 3agad ¢ MCIIOIL30BaHUEM 3aKOHA
COXpaHCHUA SHCPIruun

Hroro no pazneny 12

PesepBHOE Bpems 3

OBIIEE  KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME

8 KIIACC
Ne HaumenoBanue KommuectBo | [Iporpammuoe cogepkanre | OCHOBHBIE BHJIBI ACSITEIBHOCTH O0YYAIOIITUXCS
/o | Pa3denoB ©  TEM 4acoB
y4eOHOTro nmpeaMeTa

Pa3znea 1. TenyioBbIe AIBJICHUSA
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1.1

CrtpoeHue u cBoMCTBa
BEIIECTBA

OCHOBHBIE MOJIOKEHUS
MOJIEKYJIAPHO-KHHETUYECKOMN
TEOPUHU CTPOCHUS BELIECTBA.
Macca u pa3Mepbl aTOMOB U
MoJieKyJ1. OMBITHI,
MTOATBEPKIALOIIINE
OCHOBHBIE TIOJIOKEHHUS
MOJIEKYJIAPHO-KHHETUYECKON
TEOPUH.

Mogenu TBEpAOTO, KUIKOTO
¥ Ta3000pa3HOT0 COCTOSTHUM
BEILIECTBA.
Kpucrannuueckue u
aMop(QHBIE Tea.
OOBsSICHEHHE CBOMCTB I'a30B,
KUJKOCTEH U TBEPABIX TEIN
Ha OCHOBE ITOJI0KEHUI
MOJIEKYJISIPHO-KUHETUYECKOI
teopuu. CMaunBaHue u
KaWUISIPHbBIC SBICHUS.
TemnoBoe pacuiipeHue u
cKaTue

HabGnronenne u uHTEpIIpeTAIIHs OIBITOB,
CBUJICTENIbCTBYIOIUX 00 aTOMHO-MOJIEKYISIPHOM
CTPOECHHUHU BEILIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BELIECTB B BOJE.

Pemenue 3anad mo onieHMBaHUIO KOJINYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHUIIE 00bEMA
BEILIECTBA.

AHanm3 TeKCcTa IPEeBHUX aTOMUCTOB (HampuMep,
dbparmenTa noamsl Jlykpeuus «O npupoje
BEIIICi») C U3JI0KEHHUEM 00OCHOBAaHUM aTOMHOMU
rUNoTEe3bl (CMBICIOBOE UTeHHe). OLeHka
yOeIMTETFHOCTH STUX 00O0CHOBAHUIA.
OO0bsicHeHre OPOYHOBCKOTO JIBUKEHUS, SIBJICHUS

b dy3un U pa3Tudril MEX1y HUMHU Ha OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUH CTPOCHUS BEIIECTBA.

OOBsiICHEHHE OCHOBHBIX Pa3JIMUUMA B CTPOCHUH
ra3oB, )KUJKOCTEH U TBEPABIX TENI C
HCITOJIb30BAHHUEM ITOJIOKCHU I
MOJIEKYJIIPHOKUHETUUECKON TEOPUU CTPOCHUS
BeuiecTBa. [IpoBeneHre onpITOB MO
BBIPAIIUBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIH
WJIK caxapa.

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
YOV "LWKOJIA "YCMAHMA", ®aTbixoB Unbcyp MynnaHyposuy, AUPEKTOP 27.11.24 16:03 (MSK) CepTudmkat 025A5B7E00CAB133B042CF95BCB2663BC2
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[IpoBeneHre u 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIONIUX KAWUISIPHBIE SIBIICHUS U
SIBJICHHC CMAYMBaHMS.

OOBbsiCHEHHE POJIU KaWUISIPHBIX SIBICHUN JIJIs
MOCTYIUJICHUS BOJIbI B OPraHW3M PACTCHUM.
HabGmonenue, npoBefieHNE U 00bsICHEHNE
OIIBITOB 110 HAOJIIOJIEHUIO TEIIOBOIO
paclIMpeHust ra3oB, XKUIAKOCTEN U TBEPIBIX TEl.
OObsicHeHue coxpaHeHus: 00bEMa TBEPABIX

TeJ, TEKY4YECTH KUIAKOCTHU (B TOM YHUCIIE,
pa3HUIIBl B TEKYUYECTH JJIs1 Pa3HBIX
KUJKOCTEH), JTaBJICHUS rasa.

[IpoBeneHre OnbITOB, AEMOHCTPUPYIOIINX
3aBUCUMOCTb JIaBJICHUS BO3/IyXa OT €ro 00béMa
Y HarpeBaHMS WJIW OXJIAXICHUS, U UX
00BbsSICHEHHE Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO
y4eHUs. AHAIN3 MPAKTUUECKUX CUTYAITUH,
CBSI3aHHBIX CO CBOMCTBAaMM Ia3oB, KHUJKOCTEH U
TBEPIBIX TET

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO a7
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1.2

TenoBbie MPOLIECCHI

21

Temneparypa. CBsi3b
TEMIIEPATypbl CO CKOPOCTHIO
TEIJIOBOTO JIBUXKECHHUS
yactull. BHyTpeHHss
sHeprus. Crocoobl
W3MEHEHUS] BHYTPEHHEH
HHEPruu: TeIionepeaada u
coBepliueHue padboTel. Buabl
TeIIoNnepeaaun:

O06ocHOBaHWE MPABWIT U3MEPCHHS TEMITCPATYPBI.
CpaBHEHHE pa3IMYHBIX CIIOCOO0B M3MEPEHUS U
ITKaJI TEMIIEPaTypHI.

Hao0monenre n 00bsiICHEHUE OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEH
SHEPTUH Teja B pe3yIbTaTe TeIUIONepeaaun u
paboThl BHEIITHUX CHII.

HaoOmaronenne u 0ObsICHEHHE OIBITOB,
00CyX/ICHHE MPAKTHYECKUX CUTYyaITUH,

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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TEILJIONPOBOIHOCTb, JEMOHCTPUPYIOIIUX PA3JIMYHBIC BUIbI
KOHBEKIIVSI, U3 Iy4YEHHUE. TeIIonepeaaun: TEIIOMPOBOHOCTb,
KonugecTBoO TEmIOTHI. KOHBCKIHIO, U3TTyICHHUC.

V nenpHas TEIIOEMKOCTD HccnenoBanue siBJeHUS TEINIOOOMEHA TIPH
BeniecTna. TemiooOMeH U CMEIIMBAHUU XOJIOJHOW U TOPAYEHN BOJBI.
TCIUIOBOC paBHOBECHC. HaGmtonenre ycTaHOBIIEHHS TEMIIOBOTO
YpaBHEHHE TEILIOBOTO PABHOBECHSI MEXK]1y TOpSUEH U XOJIOJTHOM BOJOM.
Oananca. IlimaBienne u

Omnpenenenue (M3MepeHne) KOIUYECTBA
OTBEp/ICBaHHE

KPUCTAJITMYECKUX BEIIECTB.
VYV nennHas TemjioTa
TUIABJICHMS.
[TapoobOpazoBanue u

KoHJeHcauus. Mcrapenue.
Kunenue. Y ienpHas BBIUYHMCJICHUEM KOJIMYECTBA TETIOTHI U

TEIJIOTHI, MOJYYEHHOT'0 BOJAOU MpHU
TEIJI000MEHE C HArPEeThIM METAINTUYECKUM
muHApoM. OnpeneneHue (U3MEpPEHHe)
yACIbHON TETUIOEMKOCTH BEIlIECTBA.
Pemenue 3amay, CBSI3aHHBIX C

TEIJIOTa NapooOpa3oBanys. | TEIIOEMKOCTH IIPH TEIIOOOMEHE.

3aBHCUMOCTb TEMIIEPATYPLI | AHAJIN3 CUTYAIMH IPAKTUYECKOTO
KUIIEHUsI OT aTMOC(EPHOTO HCII0JIb30BaHUS TEIIOBBIX CBOMCTB BEIIECTB

MaBJICHUA. U MAaTCpHaAIOB, HAIPUMED, B LECIIAX
BnaxHocTh BO3ayXxa. aHeproc6epe>1<eHH;1: TCIIJIONU30J AU,
DHeprus TOIJIMBA. sHeprocOeperaroe KppIlli,

yHeHLHa;{ TerioTa TCPMOAKKYMYJIATOPHI U T. . Ha6J'IIOI[€HI/I€
CTOpaHHUS. SIBJICHWM UCTIAPEHUS U KOHJICHCALINH.
HpI/IHHI/IHBI pa6OTLI HCCHC}IOB&HI/IG Inponecca uCrapCHusA

TerutoBbIX Apurareneu KIIJ[ | pasmudnbIX KugKocTen.
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TCIIJIOBOI'O ABUTATCIIA.
TennoBwie JABUTraTClIn U

OObsicHeHHE SIBJICHUN UCTIAPEHUS U KOHICHCAIUU
Ha OCHOBE aTOMHO-

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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3aIHUTA OKPYXKAIOIIEH
Cpelbl.
3aKOH COXpaHEHHUS H

MPEBPAILICHUS] SHEPTUU
B TEIIOBBIX MPOIECCax

MOJICKYJIIPHOTO YUCHHS.

HaGmrongenue u o0bsicCHEHUE TIpoLiecca KUIIEHUS,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPATYPHI
KUTICHUS OT JABJICHUA.

Omnpenenenne (M3MEPEHNE) OTHOCUTEIbHON
BJIIAKHOCTH BO3/TyXa.

HaGmonienue nporecca miaBieHus
KPUCTAJUTMYECKOTO BEIIECTBA, HAIPUMED,
abaa. CpaBHEHHUE MPOLIECCOB IUIABIICHUS
KPUCTAJUIMUECKUX TEJ U pa3MATYCHUs TPU
HarpeBaHuu aMOpQHBIX Tell.

Onpenenenue (M3MepeHne) yaeabHON TEMI0ThI
IUIaBJICHUS JIbJIA.

OObsicHEeHUE SIBICHUN TUIABICHUS H
KPUCTAJUIM3ALUH Ha OCHOBE
aTOMHOMOJIEKYJISIPHOTO YUEHHUSI.

Pemenne 3amay, CBSI3aHHBIX C BHIYHCICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIIECCax
TETUIONepeIauy MPH IJIaBICHUN U
KPUCTAJUIM3AIUH, UCTIAPEHUH U KOHICHCALIUH.
AHanu3 cuTyauuu MpakTU4eCKOro
NPUMEHEHUS SBJICHUM MJIaBICHUS U
KPUCTAJUIM3ALNH, HAIIPUMEp, MOTyUeHHE

CBEPXUYHUCTHIX MAaTEPHAJIOB, COJIEBAs TPEIIKA U
1p. AHanu3 paboThl U 0ObSICHEHUE TIPUHIIUIIA

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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JIIENCTBUSA TEIUIOBOT'O ABHUTATENsI. Beruncienue
KOJIMYECTBA TCIJIOTHI,

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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BBIJICJISIFOIIETOCS TIPU CTOPAHUU PA3JTUYHBIX
BUA0B ToruiuBa, U KIIJI nBurares.
OO6CyXIeHNE IKOJIOTUYECKUX MOCIEICTBUI
WCIIOJIb30BAHUS IBUTATENIC BHYTPEHHETO
CrOpaHus, TETUIOBBIX U TUAPOIICKTPOCTAHIINI

Hroro no pazneny 28

Paznen 2. DjekTpruyecKkue 1 MATHUTHBIE SIBJICHUS

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO o4
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2.1

DJIEKTPUUYECKUE
3apsapl.
3apsiKeHHBIE Tea U
HX B3aUMOICUCTBUS

Onexrtpuzanus Ten. JIBa
pOJIa BIEKTPUUECKUX
3apsiiOB.
B3aumopenicreue
3apsSHKEHHBIX TEll.

3akon Kynona
(3aBUCHMOCTD CHIIBI
B3aHMMOJICHCTBHUS
3apsHKEHHBIX T€NT OT
BEJIMYMHBI 3apsIIOB U
PACCTOSIHUSI MEXKIY TEJIaMH).
DJIEKTPUUECKOE TOJIE.
Hanpsoxk€HHOCTB
AIEKTPUUYECKOTO MOJIA.
[IpuHIMI cynepno3unuu
AIIEKTPUUYECKHX TIOJIeH (Ha
Ka4eCTBEHHOM YPOBHE).
Hocurenu anexrpuueckux
3apsI0B. DJIeMEHTaPHBII
AIEKTPUYECKUM 3apsiil.
CrpoeHue aToma.
[IpoBOHUKHY U

HabGmronenre u mpoBeieHUE OMBITOB T10
3JIEKTPU3ALUHU TEJI IPU CONPUKOCHOBEHUU U
VHIYKIUEH.

HaoOmronenue u 0o0bsicHEHHE B3aUMOAECHCTBUS
OJHOMMEHHO U PA3HOUMEHHO 3aPSKEHHBIX TEI.
OObsicHeHUE TPUHIUIIA IEUCTBUS
anekTpockorna. OObsICHEHUE SIBICHUN
AJIEKTPU3AIUMU TPU CONPUKOCHOBEHHUH TEI U
WHAYKIHUEW C UCIOJIb30BAHUEM 3HAHUU O

HOCHUTCILAX SJICKTPUUCCKHUX 3apsAa0B B BCIICCTBC.

Pacrmio3naBanne n 00bICHEHHE SIBJICHUMN
AJIEKTPU3AIMU B IOBCEAHEBHON KU3HHU.
HaoOmronenne u o0bsiICHEHHE OIBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsa.

HabnroaeHne onsITOB 110 MOJICTHPOBAHHUIO
CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJISI.
UccnenoBanne AeiCTBUSA SIIEKTPUUECKOTO MOJIS
Ha MPOBOJHUKU U JUIJICKTPUKU

JTUBJIEKTPUKHU. 3aKOH
COXPaHEHUS ANEKTPUUYECKOTO
3apsiza

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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2.2

[TocTostHHBIN
AJIEKTPUYECKUN TOK

20

DNEeKTpUUECKUH TOK.

VY cioBus CylIeCTBOBAHUSA
AIEKTPUYECKOTO TOKA.

N cTOYHMKH TOCTOSTHHOTO
ToKa. JlencTBus
AIEKTPUYECKOTO TOKa
(TerioBOE, XUMHUUYECKOE,
MarHuTHOE).
DJIEKTPUUYECKUN TOK B
JKUJIKOCTSIX U razax.
DJIeKTprUYECKast 1ETb.
Cuia ToKa.
DIIEKTpUUYECKOE
HamnpsiKEHHUE.
CornpoTuBieHue
MIPOBOJIHUKA. Y I€JIbHOE
COIPOTHUBJICHUE BEIIIECTBA.
3akon Oma 7151 yyacTka
uenu. [locnemoBarenbHoe
Y MapajiesibHOE
COEIMHEHNE MMPOBOJHUKOB.
Pa6ora u MOIIHOCTH
AIEKTPUYECKOTO TOKA.
3akoH JIxoyns—JIeHna.
DIIEKTPUUYECKUE MIETH U

Habmronenre pa3auyHbIX BHIOB JICHCTBUS
AJIEKTPUYECKOr0 TOKA U 0OHAPYKEHHUE ITUX
BUJOB JCHUCTBUS B IIOBCETHEBHOM KU3HU.
HaGnronenre BO3SHUKHOBEHUS Ta30BOI0
pas3psia v SIEKTPUYECKOTO TOKA B JKUAKOCTH
COopKa 1 UCTIBITAHUE IIICKTPUUECKOMN 1IETIH
IMOCTOSIHHOT'O TOKA.

N3Mepenue cuiibl TOKa aMIIEpPMETPOM.
N3Mepenune 3eKTpUYECKOro HanpsiAKECHUS
BOJIBTMETPOM.

[TpoBeneHne u 0OBSICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
BJICKTPUYECKOTO COMPOTHUBIICHUS POBOTHUKA
OT €r0 JUIMHBI, IUIOMIA/IN MOTIEPEYHOTO CEUCHUS
Y MaTepuarna.

HccnenoBanue 3aBUCHMMOCTH CHIIBI TOKA,
MPOTEKAIOIIIETO Yepe3 PE3UCTOP,

OT COIIPOTUBJICHUS PE3UCTOPA U HANPSIKECHUS Ha
pesucrope.

[IpoBepka npasuiia CI0KEHUS HAPSKEHU N
MPH TIOCIIEIOBATEIILHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

[TpoBepka npasuma st CUIIbI TOKa TPHU
MapAJIICIIbHOM COEIMHEHUN PE3UCTOPOB.

[JOKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MNOAMNMUCHIO
YOV "LUKOJIA "YCMAHMUSA", daTbixoB Unbcyp MynnaHyposuy, IMPEKTOP
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noTpeduTeNH AHanu3 cUTyalMil MOCIEN0BATEILHOIO U

SJICKTPUIECKON SHEPTUH B apauieJIbHOTO COEAUHEHUS TPOBOIHUKOB
obiTy. Kopotkoe

3aMBbIKaHHUC

B JIOMAIIHUX JIEKTPUYECKHUX CETHX.
Pemenue 3anau ¢ ucnonas3oBanueM 3akoHa Oma
1 hopMyI pacyéTa INMEKTPUIECKOTO
COITPOTHUBIICHUS MPU MOCIEA0BATEIILHOM U
[apajuIeIbHOM COEAMHEHNHN ITPOBOJHUKOB.
Onpenenenue pabOThI 3AEKTPUUECKOTO TOKA,
IIPOTEKAIOIIETO YEPES PEUCTOP.

Ornpenenenne MOIIHOCTH 3JEKTPUUYECKOTO TOKa,
BBIJICJISIEMOM HA PE3UCTOPE.

NccenenoBanne 3aBUCMMOCTH CHJIBI TOKa 4epes
JIaMIOYKYy OT HaIpsLKeHUs Ha Hell. OnpeneneHue
KII[ narpeBarens.

HccnenoBanue npeoOpa3oBaHMs SHEPIrUU MPH
NOABEME IPy3a DIEKTPOIBUTATEIIEM.

OObsicHeHUE YCTPOUCTBA U MPUHIIUIIA JEHCTBUS
JIOMAIITHUX 3JIEKTPOHATPEBATEIbHBIX MPUOOPOB.
OObsicHEeHUE TPUYKH KOPOTKOTO 3aMbIKAHUS U
MIPUHLINNA AEUCTBUSA TUIABKUX

MIPEAOXPAHUTEIICH.

Pemenue 3anau ¢ ncnoab30BaHUEM 3aKOHA

Jxoyns—Jlenua
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MarauTHeble IBIEHUS 6 IlocTOosTHHBIE MATHUTEI. HcciaenoBanne MarHuTHOTO B3aUMOJIEUCTBUS
Bsanmoneiicraue MMOCTOSTHHBIX MarHuTOB.
HNOCTOSHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO MOJIsl MOCTOSHHBIX
MarauTtHoe mojie.

MarHuTOB MPU UX OOBEIMHEHUU U Pa3JIeJICHUH.
MarnutHoe none 3emiu HccaenoBanre MarHUTHOTO B3aUMOJAEHCTBUS
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Y €T0 3HAYEHHUE IS )KU3HU
Ha 3emiie. OnbIT DpcTena.
MarunurtHoe mnoJie
AIEKTPUYECKOTO TOKA.
[Ipumenenne
AJIEKTPOMArHUTOB B
TexHuke. [leiicTBue
MAarHMTHOTO MOJIST Ha
MMPOBOJHUK C TOKOM.
DNeKTpoBUTATEIb
MMOCTOSTHHOTO TOKA.
Hcnonp3oBanue
AJICKTPOJBUTATEIICH B
TEXHUYECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

ITOCTOAHHBIX MardHuTOB.
HBy‘IGHI/Ie MAarauTHOTIO II0JIA ITIOCTOSHHBIX

MarHyiTOB IIPU UX 0ObETUHEHUHU U Pa3JICICHUH.
[IpoBeneHre ONBITOB MO BU3yaTU3ALUHU MOJIA
MTOCTOSTHHBIX MarHUTOB.

N3yueHue siBiieHMsS] HAMarHUYMBAaHUS BEIIECTBA.
HccnenoBanne nercTBUSA 3JIEKTPUIECKOTO TOKA
HA MarHUTHYIO CTPEJIKY.

[IpoBeneHne ONBITOB, JEMOHCTPUPYIOIIUX
3aBUCUMOCTbH CUJIbI B3aUMOJICUCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CUJIbl U HaIPABJICHUS TOKA
B KaTyLIKE.

AHanu3 cuTyauui NpakTHYeCKOro
IPUMEHEHHUS JICKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMUCTBAX, MPOMBIIIJICHHOCTH,
Menuuune). M3ydenue AeiicTBUSI MarHUTHOTO
MOJII HA IPOBOJAHUK C TOKOM.

N3ydeHue nercTBUs AIEKTPOABUTATES.
N3zmepenne KIIJ[ anekTtpoasurarenbHON
YCTaHOBKH.

Pacno3naBanne u aHaIW3 Pa3TAYHBIX
IIPUMEHEHHU N AJEKTPOIBUTATEIICH
(TpaHcmopT, OBITOBBIE YCTPOWUCTBA U JIP.)
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2.4 | DneKTpoMarHuTHas 4 OmnpiTer Papajnes. SIBinerare | ONBITHI IO UCCIICIOBAHUIO SIBJICHUS
WHTYKIIUS DIIEKTPOMArHUTHON AJICKTPOMATrHUTHOW WHIYKIIMH: UCCIICIOBAaHUE
unaykiuu. [pasuiio Jlenna. | n3aMeHEHMI 3HAUCHUS U HAIIPABJICHHS
DJIIeKTPOTEHEPATOP. WHIYKIIMOHHOTO TOKa
CriocoObI osTydeHust
DIIEKTPUIECKON DHEPTHH.
DNEKTPOCTaHIINK Ha
BO300HOBJISIEMBIX
UCTOYHHKAX SHEPTUU
Hroro 1o pazneny 37
PesepBHOE BpeMms 3
OBLIEE  KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME

JOKYMEHT MOAMWUCAH SNEKTPOHHOM NOAMUCHIO
YOy "LUKOJIA "YCMAHMUSA", daTbixoB Mnbcyp MynnaHyposud, JVUPEKTOP

27.11.24 16:03 (MSK)

60

Ceptudmkat 025A5B7E00CAB133B042CF95BCB2663BC2




®enepanbHas padoyas nporpamma | Puznka. 7-9 knaccel (0a30BbIN YPOBEHB)

9 KIIACC
Ne HaumenoBanue KomuuectBo | [Iporpammuoe cogepkanue | OCHOBHBIE BUBI ACSITEIBHOCTA 00YUAIOIIUXCS
/o pa3aesnoB U TeEM 4acoB
y4eOHOro npeaMeTa
Pa3znen 1. Mexannueckue siBJeHUA
1.1 | Mexanuueckoe 10 MexaHn4ecKoe IBUKECHUE. AHanu3 ¥ 00CYyXKJIeHNUE Pa3IMYHBIX TPUMEPOB

JABMIKCHHUC U CITOCOOBI
CTro OIIMCaHusA

MarepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JBUKEHHS.
PaBHOMepHOE
MPAMOJIMHEUHOE JIBUKECHUE.
HepasHoMepHoOEe
MPSMOJIMHEWHOE IBUKECHUE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTb TeNa NpH
HEPABHOMEPHOM JIBH)KEHUHU.
YckopeHnue.
PaBHOyCKOpEHHOE
MPSAMOJIMHEWHOE JIBUKECHUE.
CBobOoaHOE najieHue.

Omnbitel ['anunes.
PaBHOMEpHOE nBMXKEHUE
10 OKPYHOCTH.

Ilepron n yactora
obparenus. JInaeHas u
YIJIOBasi CKOPOCTH.

MEXaHUYECKOTO JIBUKCHUSI.
OO6cyxneHre TpaHul] MPUMEHUMOCTH MOJICITH
«MaTepuagbHas TOUKa.

Onucanre MEXaHMYECKOTO ABHKEHUS
pa3IMuHbBIMU crioco0aMu (ypaBHEHHUE, Ta0IuUIIA,
rpaduk).

AHanu3 >KU3HEHHBIX CHUTyallii, B KOTOPBIX
MPOSBIISIETCSI OTHOCUTEILHOCTh MEXAHUYECKOTO
JIBUKEHUS.

Habmonenne MexaHn4ecKoro ABMKCHHS Teja
OTHOCHUTEIFHO Pa3HBIX TeNl OTCYETA.

CpaBHeHUE MyTEN U TPAEKTOPUI JIBHXKEHUS
OJTHOTO M TOTO K€ TeJla OTHOCUTEIHLHO Pa3HbIX
TEJI OTCYETA.

Amnanu3s tekcra ["anuiest 06 OTHOCUTENBHOCTH
JIBUKEHUST; BHITIOJTHEHHUE 3aJ]aHUH TI0 TEKCTY
(CMBICJIOBOE UTEHUE).
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Ornpenenenue cpeHel CKOPOCTU CKOJIbKEHUS
OpycKa WM IBUKEHUS IIapyKa N0 HAKJIOHHOM
IIJIOCKOCTH.

Ananu3 u o0CyXaeHne CrocoOoB
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[{enTpocTpemMuTenbHOE NpUOIMKEHHOTO OMPEICTICHUS] MTHOBEHHOM
YCKOpEHHUE CKOpPOCTH.

Onpenenenne CKOPOCTH PaBHOMEPHOIO
JBUKEHUS (IIapHKa B )KUJIKOCTH, MOJIEIU
AIEKTPUYECKOTO aBTOMOOMIIS U T. 11.).
Onpenenenue mMyTH, MPOUIEHHOTO 3a TAHHBIN
IPOMEKYTOK BPEMEHHU, U CKOPOCTHU TeJla O
rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JBUKEHUS] OT BPEMEHHU.

OO6cyx1IeHre BO3MOXKHBIX MPUHIIMIIOB
JeNCTBUSL TPUOOPOB, U3MEPSIOIIUX CKOPOCTh
(cIuI0METPOB).

Brluncnienre myTd U CKOpPOCTHU MPHU
PaBHOYCKOPEHHOM MPSIMOJIUHEITHOM JIBUKEHUU
Tena.

OrnpeneneHue NpoeHHOTO MyTH U YCKOPEHUS
JBYDKEHUS Tena Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO
PSIMOJIMHEWHOTO JIBUKEHUS TEJa OT BPEMEHHU.
IIposepxa cunomeswvi: ecau npu
PABHOYCKOPEHHOM 08UCEHUU 6e3 HauanbHOU
CKOpOCMU NYmMu OMHOCAMCA KAK psi0
HeYEéMmHbIX yuces, mo

COOMBEeMcmeyowue nPoOMedNCymKu 8pemeHu
OOUHAKOBWYIL.
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OnpeneneHue YCKOpEHHs Tela

IPY PaBHOYCKOPEHHOM JBUKCHUHU

10 HAKJIOHHOM TUIOCKOCTH.

N3mepenne neproaa v 4aCTOThI 0OpaIieHus
TENa 1Mo OKPYKHOCTH.

Omnpenenenrne CKOPOCTH PaBHOMEPHOTO
JBYDKCHHUS TEJa MO0 OKPYKHOCTHU. Perienue
3a]1a4 Ha ONpeesieHue KHHEMaTHUECKUX
XapaKTEPUCTUK MEXaHHUUECKOTO JIBFKCHHSI
pasnTuYHBIX BUIOB. Pacnio3naBanue u
npUOTMKEHHOE OMMCAHNUE PA3TUIHBIX BUIOB
MEXaHUYECKOTO JBWKCHHS B MPUPOJIC U
TEeXHUKE (Ha IpUMepax CBOOOHO MaTaoNInuX
TEJ, TBMKEHUS KUBOTHBIX, HEOSCHBIX TEll,
TPAHCIIOPTHBIX CPEJCTB U JIp.)

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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1.2

B3aumopneiictBue Ten

20

ITepBeiit 3akoH HproTOHA.
Bropoii 3akon HeroToHa.
Tperuii 3akoH HeroTOHA.
[IpuHUIMD Cyneprno3uuuu
CHUIL.

Cuna ynpyroctu. 3akoH
I'yka. Cuna Tpenus: cuiia
TPEHUS CKOJIbKEHUSI, CHJIa
TPEHUS MOKOSI, IPYTHUE BUIIBI
TpPEHUS.

Cuna TsKE€CTM W 3aKOH
BCEMUPHOTO TATOTCHUSI.

HabGmronenne u 00CyKIeHUE OTMBITOB C
JIBUKEHUEM TeJla PU YMEHBIIICHUH BIUSTHUS
JIPYTHUX TEN, MPEMATCTBYIONUX JIBIKCHHIO.
Ananu3 tekcra ["'anumnes ¢ onucanuem
MBICJICHHOT'O SKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITNH;
BBITIOJTHEHUE 3a/IaHUM 110 TEKCTY (CMBICIOBOE
YTEHHE).

OO6cyx)aeHne BO3MOXHOCTH BBITTOTHCHUS
3aKO0HA MHEPIIUH B PA3INIHBIX CUCTEMAaX
OTCU€Ta.

HabGmronenne u 00CyKaeHnE MEXaHMIECKUX
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Y ckopeHnue cBOOOTHOrO SABJICHUH, TPOUCXOIAIINX B CHCTEME OTCUETA
najgeHus. /[ pmkenue maner | «Tenexka» npu €€ paBHOMEPHOM U
Bokpyr Comnrra. Ilepsas YCKOPEHHOM JIBUJKEHUH OTHOCHUTEIIBLHO
KOCMHYECKast CKOPOCTb.
HeBecoMocTh 1 nieperpy3ku.
PaBHOBECHE MaTepUaAIbHOU
TOYKH. AOCOITIOTHO TBEPOEC
Teno. PaBHOBecue TBEpAOTO
TEeJa C 3aKPEIIEHHON OChIO

BpaleHus. MOMEHT CHIIBI.
LenTp TsK€ECTU TEJIa OT MPHIIOKEHHON K HEMY CUJIBI U MACChI

KaOuHeTa QU3HKH.

JIeficTBUS ¢ BEKTOpaMU CHJI: BBITIOJTHEHUE
3aJIaHUMN 110 CJIOKEHUIO U BEIYUTAHUIO
BEKTOPOB.

Habmionenne w/unm TpOBEJCHHE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh YCKOPEHUS

Tena.

AHanu3 ¥ 00bICHEHUE SBJICHUN C
UCIOJIb30BaHUEM BTOpPOTo 3akoHa HbioToHa.
Pemenue 3anau ¢ ucnoab30BaHUEM BTOPOTO
3akoHa HproTOHA M mpaBUiia CI0KEHUS CUJL.
Onpenenenue KECTKOCTU NPYKUHBI. AHAIN3
CUTYallUii, B KOTOPHIX HAOIIOIAI0TCS
ynpyrue nedopmaiuu, 1 uX 00ObSICHEHHE C
UCIIOJIb30BaHuEM 3akoHa ['yka.

Peurenue 3aay ¢ MCHOIB30BAHUEM 3aKOHA
I'yka.

UccnenoBanne 3aBUCUMOCTHU CUJIbI TPEHUS

CKOJIBXKCHUA OT CHJIBI HOPMAJIbHOT'O JIaBJICHMUA.
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OO0cy:xeHue pe3yabTaToB UCCIEIOBAHMSL.
Onpenenenue koxpduLMeHTa TpeHus
CKOJIBKEHUSI.

N3mepenune cuiibl TpEHUS MOKOS.

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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Pemienue 3aau ¢ MCNOJIB30BaHUEM (POPMYIIBI
JUISL CUJIBI TPEHUS CKOJIBKEHMS.

AHaM3 IBUKEHUS TeJl TOIbKO MO/
JEUCTBUEM CUJIBI TSXKECTH — CBOOOTHOTO
najeHus. OObICHEHNE HE3aBUCUMOCTH
YCKOPEHHUS CBOOOTHOTO TMaJICHHUS] OT MACChI
tena. O1eHKa BeJIMYMHBI CUJIbI TATOTEHUS,
NENCTBYIOLIEH MEX Ty ABYMs TelaMu (s
pa3HBIX Macc).

AHanm3 ABMKEHUS HEOSCHBIX TEI MO
JNEUCTBUEM CHJIbI TATOTEHUS (c
WCIIOJIb30BAHUEM  JIOTIOJTHUTEIbHBIX
MCTOYHUKOB MH(OPMALIUH).

Pemenue 3amau ¢ ucnoab30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (DOPMYJIBI IS
pacuéra CUJIbI TSKECTH. AHAIIN3
OPUTHHAJIBHOTO TEKCTa, OMUCHIBAIOIIETO
MPOSIBJICHUS 3aKOHA BCEMUPHOTO TSITOTEHHUS;
BBITIOJTHEHUE 3aJaHUH IO TEKCTY (CMBICIIOBOE
ytenue). HaGmronenue u o0CyX1€HUE OTBITOB
110 U3MEHEHUIO Beca Teja P YCKOPEHHOM
JIBU)KCHUH.

AHaJIN3 yCIOBUM BO3HUKHOBEHUS HEBECOMOCTH

U TIEPETPY3KHU.
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Pemenue 3agau Ha OIIpCACIICHNUC BECa TCJIa B
Pa3JINYHBIX YCJIOBUAX.

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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AHanmu3  cwi, JACUCTBYIOIIMX HA  TEJO,
MTOKOSAIIIEECS HA OIIOPE.

OHpC,Z[CJICHI/Ie HCHTpPAa TAXKCCTH PA3JINYHBIX TCJI
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1.3.

3aKOHBI COXpaHEHUS

10

Nmnynsc Tena. i3mMeHenue
nMIyJibca. UMiynbsc cumsl.

3akoH COXpaHEHUS
AMITyJIbCA. PeaktuBHOE
JIBUYKEHHUE.

Mexanuueckast pabota u
MOIIIHOCTh. PaboTa cun
TSYKECTH, YIIPYTOCTH,
TpeHus. CB3b SHEPTUU U
paboTsl. [ToTeHmanbHas
HHEPrus Teja, MOJHSATOro
HaJ[ TOBEPXHOCTHIO 3EMJIU.
ITorennmanbHas dHEPrus
CKaTOMN NPYKUHBI.
Kunernueckas sueprusi.
Teopema 0 KHHETUYECKOMN
SHEPruu. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUU

HabGmonenne w  0OCyXIIEHHE  OIIBITOB,
JEMOHCTPUPYIOIIMX  Iepefady HMITyJbCca
IpU B3aUMOJCHCTBUU TEII, 3aKOH COXPAHEHUS
UMITyJIbCa MpH  aOCOJNIIOTHO YIOPYroM U
HEYNPYTOM B3aUMOJICUCTBUH TEIl.

AHanu3 cuTyalui B OKpYXarolleil )KU3HH C
UCII0JIb30BAaHUEM 3aKOHA COXPAHECHUS
UMITYJIbCA.

Pacno3HaBaHue sIBIEHUS PEAKTUBHOIO
JBUKEHUS B IPUPOJIE U TEXHUKE.
IIpumeHeHne 3aK0Ha COXPaHEeHMs UMITYJIbCa
JUIsS pacy€Ta pe3yiabTaTOB B3aUMOJCHCTBUS TEI
(Ha mpuMepax HeyNnpyroro B3auMo/IeHCTBUS,
yIPYTroro HEHTPaJIbHOIO B3aUMOJAEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETIOIBUYKHO).

Pewenne 3a1a4 ¢ MCIIOJIB30BaHUEM 3aKOHA
COXpaHEHUs UMITYJIbCA.

Onpenenenue pabOThI CUIIBI YIPYTOCTH

IIpY NOABEME I'Py3a C UCIIOIb30BAHUEM
HEMOJIBM>KHOIO U MOABMKHOTO OJIOKOB.
N3mepenue MOLIHOCTH.

N3mepenne noTeHnnalIbHOM SJHEPTUH YIIPYTO
ne(OpMUPOBAHHON MPYKUHBI.

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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N3mMepenne KHHETUYECKOU YHEPTUU TeJla 10
JUTUHE TOPMO3HOTO ITyTH.

DKCIEpUMEHTAIBHOE CPABHEHUE N3MEHEHUS
MOTEHIMATbHON Y KHUHETUYECKON DHEPTUM TeJla
IIPY JBM>KEHUM 10 HAKJIOHHOM TIJIOCKOCTH.
DKCIIepUMEHTAJIbHAS POBEPKA 3aKOHA
COXPaHEHMSI MEXAHUYECKON SHEPrUU TpHU
cBOOOIHOM najieHuu. [IpuMeHnenue 3akoHa
COXPAaHEHHSI MEXAHUYECKON SHEPIUU IS
pacyéra NOTEHIIMAIBHOW U KUHETUYECKOU
SHEepruu tena. Pemenue 3amay ¢
VICIIOJIb30BAHMEM 3aKOHA COXPAHECHUS
MEXaHUYECKOU IHEPIUn

Hroro no pazneny 40

Pa3znena 2. Mexannueckue KoJ1e0aHUA M BOJIHBI
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2.1

Mexanunueckue
KoJicOaHUs

KonebaTenpHoe ABHUKEHHE.
OCHOBHBIE XapaKTEePUCTUKU
KOJIeOaHUMH: TIEPHOI,
4acTOTa, aMILIHTY/Ia.
MaremaTrdeckui u
MPY>KHHHBIN MasTHUKHU.
[IpeBpaiienue sHeprumn
pH KOJIeOaTEIHHOM
JIBHKCHUH.

3aryxaronue KoiebaHus.
BriHyX1eHHbBIE KOJIe0aHus.
Pe3onanc

HaoOmronenune konebanuii moa AEHCTBUEM CHUIT
TSKECTHU U YIIPYTOCTH U OOHAPYKEHUE
0T00HBIX KOJIEOAHUI B OKPYIKAIOIIIEM MHUDE.
Ananu3 KoneOaHuil rpy3a Ha HUTH U Ha
npyxuHe. OnpeerneHne 9acToThl KoJaeOaHui
MaTEMaTHIECKOTO U TIPYKUHHOTO
MasITHUKOB.

HaGnronenue u o0ObsICHEHNE ABIICHUS
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH TIEPHOIA

KOJIeOaHUM MOJBEIIEHHOTO K HUTU I'py3a
OT JUINHBI HUTH.

[IpoBepka HE3aBUCUMOCTH MEPUO/Ia KOJIeOaHUI

rpysa, noABCIICHHOI'O K JICHTC, OT MAaCCEI I'py3a.

Habmronenue u o0cyxaeHne ONbITOB,
JEMOHCTPUPYIOIIMX 3aBUCUMOCTh TIEpHOa
KOJIeOaHU MPYKMHHOTO MasSTHUKA OT MacChl
rpy3a u KECTKOCTH MPY>KUHBI.

[TpumeHeHne MaTEMaTHIECKOTO U TIPYKUHHOTO
MAasITHUKOB B KQ4ECTBE MOJEJIEN IS OIMCAHUS
KOJIeOaHU B OKPYXAIOIIEM MUPE.

Pemnrenue 3amay, CBI3aHHBIX C BBIYUCICHUEM

WM OLEHKOW 4acTOTHI (Mepuoa) KojebaHui
H3mepenue yckopenusi c60000H020 nadeHus

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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2.2 | Mexanuueckue 8 Mexannueckue BoIHBL. | OOHapyXeHUE U aHAJIU3 BOJHOBBIX SBJICHUMA B
BOJIHBI. 3BYK CBoOMCTBa ~ MEXaHUYECKHX | OKpPYKAIOIIEM MHPE.
BoH.  IlpojtonbHble M| Hagmonenune pacnpocTpanenus
TIOHCPCIHBIC BOTHBL. HHHH? IPOJOIBHBIX M IIONEPEYHBIX BOIH (Ha
BOJHBL 1 CKOPOCTL €€ | \i1551enmm) m 0OGHApYKEHNE aHATOTHYHEIX
paclpoCTpaHCHHA. BUJIOB BOJIH B MPUPOJIE (3BYK, BOJHBI Ha
MexaHn4eckue BOJIHbI B BOJie). Berancnenue njiMHbI BOJTHBI U
TBEPIOM TETe, CKOpPOCTH PacIpOCTPAHEHUS 3ByKOBBIX BOJIH.
CEHCMHMYECKUE BOITHBL. DKCIEpUMEHTAIBHOE OINPE/IETICHNUE IPaHuIL
3Byk. I'poMKOCTh 3BYKa 1 YaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX KOJICOAHUN.
BbICOTA TOHA. HabGmroieHre 3aBHCUMOCTH BBICOTHI 3BYKa
Orpasxenue 3ByKa. OT YacTOTHhI (B TOM YHCIIE, C UCIIOJIb30BAaHUEM
Nudpassyk u MY3bIKQJIBHBIX HHCTpYMEHTOB). HaOmronenue
YIBTPa3ByK 1 00BSICHEHHUE SBJIICHUS aKyCTHUYECKOTO
pe30HaHca.
AHanu3 OpUrMHAIBLHOTO TEKCTA,
MOCBAIIEHHOTO UCITOIb30BaHUIO 3BYKaA (WU
yJIbTPa3ByKa) B TEXHHUKE (IXOJIOKAITHS,
yJIBTPa3BYK B MEJUIIUHE U JIP.); BBITIOJTHEHUE
3aIaHUN TI0 TEKCTY (CMBICIIOBOE UTEHHUE)
Hroro no pazneny 15

Paznea 3. DjieKTpOMarHuTHoe moJjie M 3JeKTPOMATHUTHBIE BOJIHbI
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3.1 | DiIeKTpoMarHuTHOE
noJie u
AJIEKTPOMArHUTHBIE
BOJIHBI

DIEeKTPOMAarHUTHOE MOJIE.
DNEeKTPOMATrHUTHBIE BOJIHBI.
CaoiicTBa
AIEKTPOMArHUTHBIX  BOJIH.
[ITkana 31€eKTPOMArHUTHBIX
BOJIH. Hcnonp3oBaHue
AIEKTPOMArHUTHBIX  BOJIH
IUTSI COTOBOM CBSI3H.
DIEeKTpOMAarHuTHas Mpupoaa
ceeta. CKOpoCTh  CBeTa.
BonHoBbIE CBOMCTBA CBETA

[TocTpoenue paccyxaeHuii, 000CHOBBIBAIOIIUX
B3aUMOCBSI3b SJIEKTPUUECKOTO U MAarHUTHOTO
IOJIEN.

DKCIEPUMEHTAIbHOE U3YYEHUE CBOUCTB
AJIEKTPOMArHUTHBIX BOJIH (B TOM YHUCIIE C
MTOMOIIIBI0 MOOMJILHOTO TellepoHa).

AHanu3 peHTr€HOBCKHX CHUMKOB
YeJI0BEYECKOr0 OpraHmu3ma.

AHaJ13 TEKCTOB, OMUCHIBAIOIIUX MTPOSIBIICHUS
AJIEKTPOMArHUTHOTO U3JTyUYEHHUS B IPUPOJIE:
YKVBBIC OPTaHU3MBI, U3TYYEHUS HEOCCHBIX TEJ
(CMBICJIOBOE UTEHUE).

Pacrio3HaBanue MU aHainu3 pa3iIMYHBIX
MPUMEHEHUI 3JIEKTPOMATrHUTHBIX BOJIH

B TEXHUKE.

N3yuyeHue BOITHOBBIX CBOWCTB CBeTa. Perienue
3a/1a4y C UCTOJIb30BaHUEM (POPMYIT IS

CKOPOCTH JJICKTPOMArHMTHBIX BOJIH, JJIMHBI
BOJIHBI 1 4aCTOTHI CB€TA

Hroro no paszneny

Pa3znea 4. CBeToBbI€e ABJICHUA
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4.1

3aKOHBI
pacrpocTpaHeHUs
CBETA

JlydeBast Mmonenp cBera.
Hctounuku ceera.
[IpsimonuHeliHOE
pacrpoCTpaHEHUE CBETA.
3atmenus ConHua u JIyHBI.
Otpaxenue cBeta. [lnockoe
3epKano. 3aKOH OTpa)KEHUs
CBETa.

IIpenomnenune cBeTta. 3akoH
npenoMieHus ceera. [lonHoe

BHYTpEHHEE OTpaKEHUE
CBETA. Ucnons3oBanue
OJIHOTO BHYTPEHHETO

OTPa’XCHHUA B OITHYCCKHUX
CBCTOBOAAX

Habmro1eHue oneIToB, AEMOHCTPUPYIOLIUX
SABJICHUE NTPSAMOJIUHEUHOTO

pacnpocTpaHeHus cBeTa (BOZBHUKHOBEHUE
TEHU U TIOJyTEHHU), Y UX UHTEPIPETALMS C
VCIIOJIb30BaHUEM MTOHATHS CBETOBOIO JIy4a.
OOBbsicHEeHHE ¥ MOJIEITUPOBAHUE COJTHEUHOTO U
JIYHHOTO 3aTMEHHUM.

HccnenoBanne 3aBUCUMOCTH yTila OTPAXKEHUS
CBETOBOIO JIy4a OT yIJIa IMaJCHUS.

N3ydeHnue cBOMCTB H300paKeHUs B INIOCKOM
3epKaje.

Habmronenue 1 00bsCHEHUE OIBITOB 10
HOJyYEHHUIO N300pakeHU B BOTHYTOM U
BBIITYKJIOM 3epkajniax. Habmonenue u
00BSICHEHHE ONBITOB MO MPEJTOMIICHUIO CBETa
Ha I'PAHULE PA3JIMYHBIX CPEJl, B TOM YHCIIE
OIIBITOB C IOJHBIM BHYTPEHHUM OTPaKECHHUEM.
HccnenoBanne 3aBUCUMOCTH yTJIa
IIPEJIOMIICHMS OT YIUIA MTAICHUSI CBETOBOT'O
Jy4a Ha TPaHULIE «BO3TYX—CTEKIION.
Pacrnio3HaBaHue sBIICHUN OTpaXCHUs U
IIPEJIOMJICHHS CBETA B OBCEAHEBHOM KU3HHU.
AnHanu3 u 00bACHEHHE SIBJICHUS ONITUYECKOTrO
MUpaxa.

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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Pemenue 3aJa4 C UCIIOJIb30BAHHUCM 3aKOHOB
OTPAKCHUA U ITPCIIOMIICHUSA CBCTA

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO 8
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4.2 | JIuH3BI U ONITUYECKHUE 6 JIunza. Xox nydeit B muH3e. | [lonmyueHne n300pakeHUM ¢ TTOMOIIIBIO
npuOOpbI OnTuyeckas cucreMa coOuparole u paccenBaroei JUH3.
doToarnmapara, Mukpockona | OmnpezaeneHue POKYCHOTO PaCCTOSHUS U
u Teneckomna. ['na3 kak ONTUYECKOU CUJIbI COOMPAIOIIEH JINH3BI.
ONTUYECKAs CUCTEMA. AHanu3 ycTpoHCcTBa U IPUHIUIA ACUCTBUS
brmzopykocTh HEKOTOPBIX ONTHYCCKUX MPUOOPOB:
TATbHO30PKOCTh doToamnmapaTa, MUKPOCKOIIa, TEJIECKOTIA.
N3yuenune Moenu ri1a3a Kak ONTHISCKON
CUCTEMBI. AHANU3 SBJICHUN OJIU30PYKOCTU M
JATbHO30PKOCTH, TIPUHIIHIIA IEHCTBUS
OYKOB
4.3 | PazmoxeHue 6enoro 3 Pasnoxenue 6emoro ceera B | HabGmroaeHue pa3noxeHus 0SiIoro cBera
CBETa B CIIEKTP cnektp. OnbiTel HhtoTOHA. B CIICKTD.
CrnoxeHue CrieKTpanbHBIX Habmonenne u 00bsICHEHHE OTBITOB TI0
LBETOB. Jlucrepcus ceeTa MOJTYYCHHIO OETIOTO CBETa MPH CIIOKEHUU
CBETa Pa3HBIX [BETOB.
[IpoBeneHne u OOBSICHEHUE OIBITOB 10
BOCHIPHSATHIO I[BETA MIPEAMETOB IPH UX
HAOJTIOICHUH Yepe3 I[BETOBbIC (DUITHTPHI
(LIBETHBIE OYKH)
Hroro o pazaeny 15

Pa3znea 5. KBanTtoBbIe ABJIeHUS
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5.1

Ucnyckanue n
IIOIJIOLIEHUE CBETA
aTOMOM

Onwitel  Pesepdopna
IUIAaHETapHAasg MOJEIb aTOMA.
Monaens atoma bopa.
Hcnyckanue u nornomeHne

O6cyxnenue 1ienu onsiToB Pesepdopna mo
UCCJIEIOBAHUIO aTOMOB, BBIJIBIDKCHHE TUIIOTE3
0 BO3MOXKHBIX pe3yJibTaTaxX OMBITOB B
3aBHCHMOCTH OT MPENOIaraéMoro CTpOSHUs

ceera aromMoM.  KBaHTHL
JInnenyaTeie CIEKTPhI

aTOMOB, (pOpMyJIMpOBaHUE BHIBOJOB U3
pPE3yIbTaTOB OIBITOB.

OO0cy:x1eHne NpoTUBOPEUNH TUTaHETaPHON
MOJIETIM aTOMa U OCHOBaHUU /JIs1 TUTIOTE3bI
Bbopa o cranmoHapHbIX OpOUTAX AIEKTPOHOB.
HabGnronenue CriomHbIX U JIMHEWYaThIX
CHEKTPOB U3TyYEHUS PA3IUUHBIX BELIECTB.
OObsicHEeHUE IMHEHYAThIX CIIEKTPOB U3ITyUEHUS

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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CtpoeHue aTOMHOTO 6 PannoaktuBHOCTE. Anbha-, | OOCyXIeHHE BO3MOMXHBIX THIIOTE3 O MOJEISIX
Anpa Oera- U raMMa-U31yYEHUsI. CTpPOCHUS sApa.
Crpoenue artomuoro sazapa. | OmpezaesieHHE cocTaBa siep IO 3aJaHHBIM
HyxknonHast MOJZICIb | MacCOBBIM U 3apPSA0BbIM UHUCIIAM U 110
aTOMHOTO  snpa. M30TOMBL. | onojkeHMIO B IEPHOAMUECKON CHCTEME
PanunoakTuBHBIE 3TeMECHTOB.
MPEBpPALIECHUS. ITepuon

Amnanu3 n3MEHEHHUS COCTaBa sapa u €ro

noJIypacnazia aTOMHBIX SIAEp .
MIOJIO’KEHUS B IEPUOANYECKOM cucTeMe

P 0-PaTMOAKTUBHOCTH.
HccnenoBanne TPEKOB 0-9aCTHIL IO TOTOBBIM
dboTorpadusim.

OOHapyxeHue U N3MEPEHUE PATUAIIMOHHOTO
¢dboHa ¢ TOMOMIBIO JO3UMETPA, OTICHKA €r0
UHTCHCHBHOCTH.

AHanu3 OMOJOTrHYEeCKUX N3MCHCHUM,
MPOUCXOMAIINX  TOJ  JICHCTBHEM
PagMOaKTHUBHBIX U3JTYYCHHM.

Hcnonb3oBaHue palMOAKTUBHBIX U3IyYCHUN B
MeIUIINHE
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5.3 | SlnepHble peakuuu 7 SAnepuble peakuuu. 3akoHbl | Pemenue 3aiad ¢ UCMOIb30BaHUEM 3aKOHOB
COXPaHCHMA 3apsA/I0BOTO U COXpaHCHH: MACCOBBIX M 3apsJI0BBIX YHUCCJI Ha
MacCOBOT0 YHMCeNl. JHEPTHS | onpeseNieHue Pe3yIbTaTOB SAEPHBIX PEaKIIHil;
CBA3U aTOMHBIX 71ep. CBA3b | gyanu3 BO3MOKHOCTH WM HEBO3MOKHOCTH
Macchl ¥ 3Hepruu. Peakuuu STIEPHO PEAKITHIL.
WHTE3a U HUSA sTIEP.
CHHTC3a M JeNe Acp OrieHKa YHEPTUH CBS3H SIIEP C UCIIOJIb30BAHUEM
Ncrounuku sueprun CosiHIa . .
. dbopmysbl DUHIIITEHHA.
v 3BE31. AnepnHas
sueprerika. JleicTRus OO6cyxeHue mepcrneKkTUB NCIOIb30BaHuUs
PAMOAKTHRHEIX WaTyderuii | YIPABIAEMOrO TEPMO/IEPHOTO CHHTESa.
Ha JKHBBIE OPTAHH3MBI OO6cy:x1eHue NpeuMyIecTB U ixonornqecxnii
po0JsieM, CBSI3aHHBIX C SICPHON SHEPTETHKOMN
Hroro no pazueny 17

IHoBTOpHUTEIBLHO-00001IAKO 1M MOAY/Tb

JOKYMEHT MOAMWUCAH SNEKTPOHHOM NOAMUCHIO
YOy "LUKOJIA "YCMAHMUSA", daTbixoB Mnbcyp MynnaHyposud, JVUPEKTOP

27.11.24 16:03 (MSK)
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[ToBTOpEHUE U 9 Cucrematuzanus u Brinonnenne ydeOHbIX 3aaHui, TPEOYIOMINX
000011eHNE 00001IeHIE TTPEAMETHOTO JTEMOHCTpAIMA KOMIIETEHTHOCTEH,
COACP)KaHUA Kypca COJZICp’KaHH: U OIIbITa XapaKTCPU3yIOIINX €CTCCTBCHHOHAYYHYIO
busnku 3a 7-9 KIaccel JESITEeIbHOCTH, IPaMOTHOCT:
NPHOOPETEHHOrO pH - IIPUMEHEHHUS TTOyYEHHBIX
H3ydCHHH BCCI'O Kypca 3HAHUH 11 HAYYHOTO OOBSICHEHUS
(hU3UKE OCHOBHOTO (U3MUECKUX SBJICHUN B OKPYKAIOIIEH
001ero oOpasoBaHus. MpUPOAE, B IIOBCEAHEBHOM KU3HU U
IloaroToBKa K OCHOBHOMY | ppisBiicHHS (DH3HIECKUX OCHOB Psia
ToCyapCTBCHHOMY COBPEMEHHBIX TEXHOJIOTHUI;
SK3AMEHY 10 Qu3MKe ML | _ MIPUMEHEHUST OCBOCHHBIX
oOyyJarommxcs, "
AKCIIEPUMEHTAILHBIX YMEHUH IS
BBIOPABIIIUX ITOT YUCOHBIM .
UcCleIoBaHus (PU3NYECKUX SBIICHUHN, B
fpeameT TOM YHCJIE IJIsl TPOBEPKH TUIIOTE3
U BBISIBJICHUS 3aKOHOMEpHOCTeH. Pemenne
pacyETHBIX 3a/1a4, B TOM YHCIIE
IPEeAnoiaralolnx UCIoJIb30BaHuEe (HHU3NIECKUX
MoJieJIel 1 OCHOBAHHBIX Ha COJIEP>KaHUU
Pa3IUYHBIX Pa3esioB Kypca QU3HKH.
BrlmmontHeHME | 3aIUTa TPYITOBBIX WU
WHIVNBUAYATbHBIX IPOCKTOB, CBI3aHHBIX C
coziepKaHueM Kypca (pU3uKu
Hroro no pazneny 9
OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME
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