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HopmaTnBHas 6a3a

3akoH «O06 obOpazoBanuu B Poccuiickoit @enepauun» ot 29.12.2012 roga Ne

273-D03;

®denepalibHbIl  TOCYJApCTBEHHBIN 00pa30BaTENbHBIM CTaHIAPT CPEIHETO
po(hecCuOHaTBFHOTO o0OpazoBaHus 1o CIIEIMAJIBHOCTH 53.02.03

«MHCTpyMEHTaNbHOE  HMCHOJHUTEIBCTBO» (MO BHUAAM  HWHCTPYMEHTOB)  OT

23.12.2014 r. Ne1608;

@denepasibHBI  TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT OCHOBHOIO

oOmiero oopaszoBanus (mpuka3 Munucrepctsa npocsemenuss PO ot 31.05.2021 r.

Ne287)

[Ipuka3 MunucrepcrBa npocemenuss Poccun ot 09.10.2024 r. Ne704 «O
BHECEHUN W3MEHEHHI B HEKOTOPBIE NMpHKa3bl MHUHHUCTEPCTBA IpoOCBeleHus PO,
Kacaromuecs: (perepaabHbIX 00pa30BaTEIbHBIX MPOrpaMM OOIIEro 0O0pa30BaHMUA,
OCHOBHOT0 00111er0 00pa30BaHUs U CPEIHEr0 00IEro 00pa3oBaHUsDY;

[Ipumepnas nporpamma BocnuTanus (mportokon Ne2/20 ot 02.06.2020 r.
benepabHOTO y4eOHO-METOIMYECKOTO 00BEIMHEHHS TT0 00IIeMy 00pa30BaHUIO);

Vyueonsiii mnan ['BIIOY «Boponexckas cnenuaibHas My3bIKallbHas ILIKOJa

(xommemx)» Ha 2025-2026 yueOHbIH TO/I.



INOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo (Qu3MKe Ha YpPOBHE OCHOBHOIO 0OLIEr0 0Opa3oBaHUSI COCTaBJICHA Ha
OCHOBE MOJOXEHUI U TpeOoBaHUI K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, TmpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
benepanbHoil paboueld mporpammbl BocnuTanus ¥ KoHuenuuu mnpenojgaBaHus y4eOHOTO
npeaMera «Pusukay.

CogepxaHue TMporpaMMbl MO (U3MKE HAMpaBIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-
HAyYHOW T'PaMOTHOCTH OOYYAlOIIMXCS M OpraHM3alfi0 M3y4deHHs (PU3MKU Ha JesTebHOCTHOMN
OCHOBe. B mporpamMme 10 (U3HKE YUUTHIBAIOTCS BO3MOXKHOCTH YYEOHOTO TMpeaMera B
peamu3anuu TpeboBannii PI'OC OOO K MmIaHUPYEeMBIM JUYHOCTHBIM M METalpeIMETHBIM
pe3yibTaTaM OOy4YeHHS, a TaKXKe MEKIIPEIMETHBIC CBS3U €CTECTBEHHOHAYYHBIX Y4EOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUs.

[TporpamMa 1o (M3MKE ycTaHABIMBACT paclpesieiicHHe y4eOHOro MaTepuayia Mo TojaM
oOyueHust (10 KJiaccam), TNpeaiaraeT TMPUMEPHYIO IOCIIEAOBATEILHOCTh HU3YUCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE Ppa3BUTHUS MPEAMETHOTO COJCpXKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.

[Tporpamma 1o ¢usuke pazpaboTaHa ¢ HENbI0 OKa3aHHsI METOANYECKON MOMOIIH YUYUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

OwusmKa SBISETCS CUCTEMOOOPA3YIOMIMM JIsi €CTECTBEHHOHAYYHBIX Y4eOHBIX IPEIMETOB,
HOCKOJIbKY (pU3MUecKue 3aKOHBI JISKAT B OCHOBE NPOLIECCOB U SIBICHUH, U3ydaeMbIX XUMHEH,
Ouosorueii, actpoHoMHeld U Qu3nyeckoil reorpadueld, BHOCUT BKJIAJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHUpa, NPEAOCTaBIsSeT Haubosiee sICHble 00pa3lbl NPUMEHEHHs HAy4HOTO METoJa
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

Opnna W3 rIaBHBIX 3a/1a4 (pU3M4ecKoro oOpa3zoBaHUS B CTPYKType 001ero oOpa3zoBaHUs
COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TIPAaMOTHOCTHM U HHTEpeca K HayKe Yy
oOyJaronuxcs.

I/I3y‘leHI/IC (I)I/I3I/IKI/I Ha 0a30BOM YpPOBHE IIpcanojaract OBJIAACHHUEC CICAYIOIIUMMU
KOMIIECTCHTHOCTAMHU, XapPaKTCPUIYIOIIUMHU €CTECCTBCHHOHAYYHYIO I'PAMOTHOCTD!

e HAyYHO OOBSCHATH SIBJICHUS;

e OIEHUBATH M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e HWHTEPHPETUPOBATH JAHHBIC M HMCIOJIB30BaTh HAYYHBIC JOKA3aTENbCTBA JIJISI TIOJYUYCHUS
BBIBOJIOB.

[lenu wm3yueHust (U3MKKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs ONpEAETCHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yrBepxkaA€HHON pemenneM Kosernn MununcrepctBa npocseuieHust Poccuiickoit denepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).

Henu n3yvyenus pu3nku:

e MnpuoOpeTeHne HHTEpeca U CTPEMIICHHS 00yJaroMXCsl K HAyYHOMY U3YYEHHIO PUPOIBL,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;



e Dpa3BUTHE TPEACTABICHUH O HAyyHOM METOJAE TMO3HaHHS U  (opMuUpOBaHHE
HCCJIEI0BATEIBLCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHHSM;

e (opMupoBaHHE HAyYHOT'O MHUPOBO33PEHHUSI KaK pe3yjbTaTa U3yUeHHs] OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (opMupOBaHHE TMPEICTABICHUA O PoNU (DU3MKH JUIS PA3BUTHS JPYIHX E€CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

e Dpa3BUTHE TMPEJACTABICHUH O BO3MOXKHBIX cepax Oyaymieir mnpodeccuoHanbHOM
JeSITeIbHOCTH, CBSI3aHHOM C (DM3MKOH, MOATrOTOBKA K AajbHeWlIeMy OOyueHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHre STUX Leleld mporpaMMbl 1O (M3MKE Ha YpPOBHE OCHOBHOTO OOIIETo
00pa3oBaHus 00ECIIeYNBACTCS PEIICHUEM CIIeTYIONINX 3a/4aY:

e IIPUOOpETEHUE 3HAHUM O TUCKPETHOM CTPOEHHMHM BELIECTBA, O MEXAaHUYECKUX, TEIIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX  KBAHTOBBIX SBJICHUSAX;

e [pUOOpETEeHHME YMEHUH ONHUCHIBAaTH U OOBACHATH (U3MYECKHE SBIECHUS C
MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

e OCBOGHHME METOAOB pEUICHUs INPOCTEHIINX pPACYETHBIX 3a4ad C MCIOJIb30BaHUEM
duznyecKux Mozeel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUI HAOII0aTh NPUPOIHBIE SBJICHUS U BBINOJIHATH OIBITHI, 1a00paTOpHbIE
paboThl M SKCHEPHUMEHTAIbHbIE MCCIENOBAHUS C HCIIOJIb30BAHUEM H3MEPUTEIBbHBIX
puOOPOB;

e ocBOoeHHE NPUEMOB pabOThl ¢ WHPopManued (GU3MUECKOro coaep)kaHus, BKIIOYAs
UHPOPMALIMI0O O COBPEMEHHBIX JOCTWKEHMSX (U3MKH, aHaIU3 U KPUTUYECKOe
OlICHMBaHME UH(OpPMALINN;

e 3HAKOMCTBO cO cepaMu npodeccHoHAIbHON AEATeIbHOCTH, CBA3AaHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIDKEHHSX (PM3UUIECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOIO 0OLIero oOpa3oBaHUs
otBoauTcs 214 yacoB: B 7 kitacce — 72 vaca (2 yaca B He/Ient0), B 8 kiacce — 72 vacoB (2 vaca B
HEJICIIO ), B 9 KJ1acce - 70 4acoB (2 yaca B HEJIENI0).



COILEPKAHUE OBYYEHUA

Pa3nen 1. ®usuka u eé pojib B IO3HAHMH OKPY:KAIOLIEr0 MUPa.

®usuka — Hayka o npupoze. fBiaeHus npuponbl. Du3nyecKue SBICHUA: MEXaHUYECKHUE,
TEIJIOBBIC, AJIEKTPUUYECKHE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC.

Ousnueckue BeaMuuHBL. M3Mepenue ¢usnyeckux BenuunH. DHU3NMUECKHUE MPHOOPHI
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka u apyrue ecTecTBEeHHbIE HayKd H3ydaloT NpuUpoly. EcTecTBeHHOHAy4YHBIH METOJ
MO3HAHUS: Ha0JIO/IEHUE, TOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABM)KEHHUE THIIOTE3, IKCIEPUMEHT
0 IPOBEPKE TUIoTe3, 00bICHEHNE Ha0m01aeMoro sBieHus. Onucanue GU3NYECKUX SBICHUH C
IIOMOILBIO MOJIEIIEH.

JeMoHcTpanuu.

MexaHnuyeckue, TEII0OBbIe, EKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue mpruOOPsI U MPOIISAypa MPSIMBIX H3MEPEHUH aHAIOTOBBIM U ITU(POBBIM IIPUOOPOM.
JlaGopaTopHbie pabOThI U ONIBITHI.

Omnpenenenue 1EeHbl JeJIeHUs KAl H3MEPUTEIHLHOTO MpHoopa.

N3mepenne paccTOsTHU.

N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO TeIa.

Ornpezenenue pa3MepoB MajbIX TeJ.

N3mepenne Temneparypsl IPU MOMOIIHU KUAKOCTHOTO TEPMOMETpPA U IaTYMKA TEMIIEPATYPHI.
[IpoBeneHue ucciaeaoBaHUs 1O MPOBEPKE I'MIIOTE3bI: AAJTBHOCTH IMOJETA LIapUKa, MYILIEHHOTO
TOPU30HTAIIBHO, TEM O0JIbIlIE, UeM OO0JIbIlIE BBICOTA ITYCKA.

Pa3nes 2. [leppoHavyaibHbIe CBeJIeHUSI O CTPOEHHMH BellecTBA.

CrpoeHnue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONbITHI, TOKa3bIBAIOUIUE JTUCKPETHOE
CTPOEHHE BEIIECTBA.

JBwxenne wyactuy BemiecTBa. CBsS3b CKOPOCTH JBMJKEHHMSI 4YacTUIl C TEMIEPATYpOM.
bpoynoBckoe nBuxenue, auddysus. BzanmonelcTBue dYacTHI[ BEIIECTBA: MPHUTSIKEHHE U
OTTAJIKUBAHUE.

ArperatHbie COCTOSHUS BEIIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH U TBEPABIX (KPUCTATUITMUECKHUX )
Ten. B3anMoCBsI3b MEXIy CBOMCTBAMU BEIIECTB B PAa3HBIX arperaTHbIX COCTOSIHUSIX M HX
ATOMHOMOJIEKYJISIPHBIM cTpoeHHEM. OCOOEHHOCTH arperaTHbIX COCTOSIHHI BOJIBI.
JeMoHcTpauuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmronenue nuddysun.

Habmronenue siBneHmit, 00BICHSIOMUXCS MPUTSHKEHUEM WM OTTaTKMBAHUEM YacTHIl BEIIECTBA.
JlaGopaTopHbie pabOTHI U OTIBITHI.

OrneHka IraMeTpa aToMa METOJIOM PSIIOB (C UCToIb30BaHueM (pororpaduii).

OnpIThHI 1O HAOJIOIEHUIO TETJIOBOTO PaCIIUPEHUS ra30B.

OnbITHI 10 OOHAPYKEHHUIO ACHCTBHUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHUSL.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanunueckoe aBuxkeHue. PaBHOMepHOoe M HepaBHOMepHOe aBukeHue. Ckopocth. Cpemnsis
CKOPOCTb NP HEPABHOMEPHOM JIBH>KEHHH. Pacu€t myTu U BpeMeHU JABUKEHUSI.



SBneHne nHEepHMU. 3aKOH MHEpLMHU. B3anmoaeicTBue Ten Kak MPUYMHA U3MEHEHHS CKOPOCTH
JIBIKEHUS Tenl. Macca kak mepa uHepTHocTd Tena. [InotHocth BemiectBa. CBsI3b MJIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B eMHUIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3auMonencTBusa Ten. Cuiia ynpyroctd U 3akoH ['yka. M3mepenue
CHJIBl C TOMOIIBIO JUHAMOMETpa. SIBlieHHWE TATOTEHUS W cuia TsokecTH. Cuia TSKECTH Ha
npyrux mianetax. Bec tena. HeBecomocTh. CiioxkeHHne Cuil, HAIPaBJICHHbBIX MO OJHOW MPSIMO.
PaBuopelictByromas cuil. Cuna TpeHusi. TpeHue CKOJbXKEHHS W TpeHHE NOKosA. TpeHue B
MIPUPOJIE U TEXHHKE.

JemoHcTpanmu.

Hablnonenrne MexaHU4ecKoro JBUXKEHUS Tea.

N3mepenne ckopoCcTH MPSIMOJIMHEMHOTO JIBUXKEHHUS.

HaburonieHue sBiaeHUS] MHEPIUH.

HabGntonenre n3meHeHus: CKOPOCTH MPU B3aUMOJICUCTBUH TEJL.

CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEJl.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

JlaGopaTopHbie pabOThI U ONIBITHI.

OnpeneneHre CKOPOCTH PaBHOMEPHOTO ABMKEHHUS (IIapuKa B IKUAKOCTH, MOJENHU
JIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjaee).

Ornpezenienne cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCKa HIIM IIapuKa M0 HAKJIOHHOU MJIOCKOCTH.
OripezenieHnne mIoTHOCTU TBEPOTO Tea.

OnbIThl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTH pacTshKeHUs  (nedopmaiuu) TMPY>KHHBI  OT
MPUIOKEHHOMN CHUIIBI.

OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl TPEHUSI CKOJIBKEHUS OT Beca Tejla U Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHbILIEHUSI U YBEIWYEHUs AaBieHus. JlaBneHue rasza. 3aBUCUMOCTH
JaBJieHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBineHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [TneBmMarnueckue MamvHbl. 3aBUCHMOCTDH JaBICHUS KUIAKOCTH OT
ryounsl. ['mppocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  [wapaBianueckue
MEXaHU3MBI.

ATtMocdepa 3emnu u atMocepHoe naBneHue. [[puanHbI CymecTBOBaHUS BO3AYITHOW 000T0YKH
3emnu. OnbiT Toppuuennu. U3mepenue arMocepHOTo NaBieHHs. 3aBUCUMOCTh aTMOC(EPHOTO
JABJICHUSI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A uamMepeHus: atMochepHOro AaBICHUS.
JleiicTBHE )KUIKOCTH | raza Ha MOTPYKEHHOE B HUX Teso. BrITankuBaromas (apxumMea0Ba) Cuia.
3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

JeMmoHcTpanmu.

3aBUCHMOCTb JaBJICHUS Ta3a OT TEMIIEPaTyPHI.

[Tepenaya naBieHUs KUIKOCTHIO U Ta30M.

CooOmaromumecs CoCcyapl.

I'mppaBamyeckuit mpecc.

[TposiBnenue neicTBus aTMOCHEpHOTO JaBICHHUS.

3aBUCHMOCTh BBITAKUBAIOIICH CHJIBI OT O0BbEMa MOTPYKEHHOW YacTH Tella W TUIOTHOCTH
KUIKOCTH.

PaBeHCTBO BHITAJIKUBAIOIIECH CUIIBI BECY BEITECHEHHOM KUIAKOCTH.

VYcnoBue maBaHUs TeIN: TUIABAaHWE WM TIOTPY)KEHHWE Tel B 3aBUCHUMOCTH OT COOTHOIIEHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.



JlaGopaTopHbie pabOThI U OTIIBITHI.

HccnenoBanue 3aBHCHMOCTH Beca Tela B BOJE OT 00bEMa MOTPY:KEHHOW B KUAKOCTh YacTU
Tena.

Omnpenenenne BhITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B HKHUIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHWJIBIL, JEWCTBYIOLIEH HA TEIO B KUIKOCTH, OT
Macchl TeJa.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIbI, NEHCTBYIOLIEH Ha TEIO B
AKHUJIKOCTH, OT 00bEMA MOrpyKEHHOM B KUAKOCTh YaCTH T€Ja U OT INIOTHOCTHU >KUKOCTH.
KoncTpynpoBanue apeomerpa WIM KOHCTPYMPOBAHHME JIOAKM M ONpEHEJICHHE €€
IPYy30I0ABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeprusi.

Mexanuueckas padoTa. MOIIHOCTb.

[IpocTbie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBUO paBHOBECHs phlyara.
[IpumeHenue mpaBuiaa paBHOBECHs pelyara K OJIoKy. «3ojoroe mpaBuiio» mexaHuku. KII/|
HPOCTHIX MeXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprus. Kunertndeckas u noreHuuanbHas sHeprus. IIpespaiienne onnoro suja
MEXAHUYECKOM HEPTUU B APYroi. 3aKOH COXPAaHEHUS SHEPTUU B MEXAHUKE.

JeMoHcTpanuu.

[TprMepsl POCTHIX MEXAHU3MOB.

JlaboparopHbie paObOTHI U OIIBITHI.

Omnpenenenne pabOThl CUJIbl TPEHHS MPU PAaBHOMEPHOM JBHKEHHH Tela [0 TOPU30HTAIbHOU
IIOBEPXHOCTH.

HccnenoBanue ycll0BUM paBHOBECHUS pblyara.

N3mepenne KIIJ] HaKIOHHOM TIIIOCKOCTH.

N3y4eHne 3aK0Ha COXPAHEHNs MEXaHUYECKOM SHEPTUN.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIET'O ObPA3OBAHUA
N3ydyenne ¢Gu3Nku Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHsS HaIpPaBJICHO Ha
JTOCTHKEHUE THYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.
B pesynbrare usydeHuss (QU3MKM Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHUS Yy
obyyaromierocs OyayT chOpMUPOBAHBI CIEAYIONINE TUYHOCTHBIE PE3YJIbTATHI B YACTH:
1) naTproOTHYECKOro BOCTIUTAHUS:
- IPOSIBJICHUE WHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKON (DHU3HYECKOM
HayKH;
- IGHHOCTHOE OTHOIIIEHUE K JOCTIKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;
2) Tpa)IaHCKOTO U TYXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:
- TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B OOCYXIEHHU OOIIECTBEHHO 3HAYMMBIX U STHYECKHX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM MIPUMEHEHHUEM JOCTHKCHUN (DU3HKY;
- OCO3HAHHE BaAX)KHOCTH MOPAJIBHO-3TUYCCKUX MPUHIHIIOB B ACATCIIBHOCTU y'-IéHOFO;
3) ACTETUYECKOTO BOCITUTAHUS:
- BOCIIPUSITHE JCTETUYECKUX KauecTB (U3NYECKON Hayku: e€ TapMOHHYHOIO IOCTPOEHUS,
CTPOroCT, TOYHOCTH, JIAKOHUYHOCTH;
4) LIEHHOCTH HAyYHOTO MO3HAHUSA:



- OCO3HaHME LIEHHOCTH (PM3UYECKOM HayKH KaK MOLIHOIO MHCTPYMEHTA [IO3HAHUS MUPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTUH, BaKHEUIIEH COCTABIISIONIEH KYJIbTYpHI;
- pa3BUTHE HAYYHOU JIF0O03HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENIBCKON AESTEIbHOCTH;
5) ¢popmupoBaHUs KyJIbTYPbI 310POBbS H YMOLMOHAIBHOTO OJIaronoaydus:
- OCO3HAHHME LEHHOCTH 0e30MacHOro o0pasza XHU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BR)XHOCTH IpaBUJI 0€30M1acCHOIO MOBEACHUS Ha TPAHCIOPTE, HA JOPOrax, ¢ 3JIEKTPUYECKUM U
TEIUIOBBIM 000PYAOBAaHUEM B JOMAIIHUX YCIOBHUSAX;
- ¢OPMHUPOBAHHOCTb HaBbIKA peQuIEeKCUH, IPU3HAHKUE CBOETO IPaBa HAa OLIMOKY M TAaKOro e
IIpaBa y Ipyroro 4ejloBeKa;
6) TPyIOBOTO BOCITUTAHUS:
- aKTUBHOE Y4YacTHE B DELICHWU MPAaKTHUYECKHX 3agad (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHu3aliy, TOpPoAa, Kpasi) TEXHOJIOTUYECKONH M COLMAIBHONW HANpaBICHHOCTH, TPEOYIOIINX B
TOM 4HCJe U GU3NIECKUX 3HAHUH;
- HHTEpEC K MPAKTUYECKOMY U3YUEHUIO Npodeccuil, CBA3aHHBIX C (PU3UKOM;
7) 5KOJIOIMYECKOr0 BOCITUTAHUS:
- OpUCHTalUsl HAa NpUMEHeHHe (U3NYECKUX 3HAHMH [ pemeHus 3axad B objactu
OKpYXKarollled Cpelibl, IUIAHUPOBAHMs IOCTYIIKOB M OLEHKH MX BO3MOJKHBIX MOCJIEICTBUN IS
OKpYKaroIlEe Cpeibl;
- 0CO3HAHME TII00ANTBHOTO XapaKTepa SKOJOTHUECKUX IPOOIeM U IMyTel UX PEeUICHHUS;
8) amanTauy K U3MEHSIOLUIMMCS YCIOBUSAM COLIMAIBHOM U IPUPOIHON cpeabl:
- TOTpeOHOCTh BO B3aWMOJICHCTBUU TMPH BBHIIOJHEHUU UCCIIEIOBAHUNA M MPOEKTOB (DU3MUECKOU
HaIPaBJIEHHOCTH, OTKPBITOCTb OIIBITY U 3HAHUSIM IPYIHX;
- IOBBILLEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JESATEIbHOCTD;
- 10TpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHWH, B TOM 4ucie (GOPMYIMPOBATH UJIEH, TOHATHUS,
TUIOTE3bI 0 (PU3NYECKUX 0OBEKTaX U SIBICHUSAX;
- 0CO3HaHME Je(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;
- IJJAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHMIA;
- CTpEMJICHUE aHAIM3UPOBATh U BBISABIISITH B3aMMOCBSA3HM MPHUPOABI, OOLIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCTOIb30BaHUEM (PU3NYECKUX 3HAHUN;
- OIICHKAa CBOMX JEHCTBHI C Y4ETOM BIMSHHUS Ha OKPYKAIOILIYIO CPEY, BOSMOMXKHBIX TJI00aTbHBIX
MOCJIEICTBUM.
METAIIPEJMETHBIE PE3YJIbTATBI

B pesynabrare ocBoeHMs MporpamMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanust y oOyuatomerocss OyayT cQOpPMHpPOBAHBI METAlpeIMETHbIE  Pe3yJbTAThI,
BKJIIOUAIOILIME TIO3HABATEJbHbIE YHHUBEpCaJbHble YydeOHbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHbIEe yueOHbIE IeUCTBHUS, PETYISTUBHBIE YHUBEPCAIbHbIE yUeOHbIE 1eHCTBUS.

Ilo3naBaTenbHbIe YHHBepcaJIbHbIE YUeOHbIe NeliCTBUS

Bba3oBrie Jornueckue aeiicTBUS:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB (SBICHUN);

yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIACCU(PHUKAIIMK, OCHOBAHUS Il 0000IIECHUS U
CPaBHEHHS;

BBISIBJIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUHMSI B paccMaTpuBaeMbIX (akTaX, JAHHBIX U
HAOJI0IEHUSX,, OTHOCAIINXCS K (PU3UUECKUM SIBJICHUSM;

BBISIBJISITH TPUYMHHO-CIIEACTBEHHbIE CBSI3U NPU HU3YYEHUU (QUINYECKUX SBIECHUH H
IIPOLIECCOB, JIEJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JETYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUEHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEJINYHH;



CaMOCTOSATENILHO BBIOMpATh CIoco0 perieHust yaeOHou gu3nyueckon 3aaadn (CpaBHEHHE
HECKOJIbKMX BapHUaHTOB pEIICHUs, BHIOOp Haubolee MOIXOISAIIEIo ¢ y4ETOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPUTEPHUER).

basoBble uccnenoBarenbcKue AeUCTBUS:

HCII0JIb30BaTh BOIPOCH! KaK MCCIIEN0BATEIbCKIII MHCTPYMEHT IIO3HAHMUS,

MIPOBOAUTH MO CAMOCTOSITEIbHO COCTABIIEHHOMY IUJIaHY OMBIT, HECIOXKHBIN (hU3HUECKU
9KCIIEPUMEHT, HEOOJIbIIIOE HCCe0BaHNe (PU3UUECKOTO SIBICHMUS,

OLICHMBATh Ha NPUMEHHUMOCTb U JOCTOBEPHOCTh HH(OPMAIIHMIO, MOTYYCHHYIO B XOJ€
MCCJICIOBAHMSI UITU SKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOpMyIIMPOBaTH 00OOIEHHS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, OIIBITA, UCCIIEIOBAHNUS;

MPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (U3UUECKUX IPOLECCOB, a TAKKE
BBIJIBUTATh TPEIOJI0KEHUS 00 X Pa3BUTUHU B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Pabota ¢ nuapopmanmeii:

MPUMEHSTh PAa3JIMYHbIE METONbl, MHCTPYMEHTHI U 3alpochl MpH TOHUCKE U OTOOpe
nH(pOpPMalIMU WK JaHHBIX ¢ Y4ETOM IMPeAoKeHHOM yueOHo (hru3nueckoi 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH WHGOPMAIUIO PABITUYHBIX
BUIOB U (OPM IIPEICTABICHHUS;

CaMOCTOSITENILHO BBIOMpaTh ONTUMAIBHYIO (OpPMYy TPEICTABICHHUS HWHPOPMAIUU U
WITIOCTPUPOBATH PeIllacMble 33a49i HECJIOXKHBIMU CXEMaMH, TUarpaMMaMi, WHOW TpaduKoi U
X KOMOWHAIUSIMHU.

KoMMyHHKaTHBHBIE YHUBEpCAIbHbBIE YIEOHbIE IEHCTBUS:

B X0/A€ O0O0CyXJIeHHUs yd4eOHOro MaTepuaina, pe3yJabTaToB JaO0OpPaTOPHBIX pPabOT H
MPOEKTOB 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbl U BBICKa3bIBaTh HJIEH,
HAaIleJICHHbIE Ha pellieHUe 3a/1a4l U MoAJIepKaHne OJ1arokenaTeIbHOCTH OOIIeHNUS;

COMOCTABNATh CBOM CYXACHHS C CYXICHUSMU JPYyrUX Yy4YaCTHHKOB JHAJIOTa,
00HapyXHUBaTh pPa3INn4yie U CXOJCTBO MO3UIUII;

BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMUCHMEHHBIX TEKCTaX;

NyOJIMYHO  MPEJICTaBIATh  PE3yJAbTaThl  BBINOJIHEHHOTO  (PU3MYECKOro  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBaHMSI, IPOEKTA);

MOHUMATh U HCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW ¥ MHIUBUIYaIbHON pabOThl IpH
pelIeHur KOHKPETHON (PU3NYECKON MPOOIEMBI;

MPUHUMATh Il COBMECTHOM JESITeNbHOCTH, OPraHU3OBBIBATH JCHCTBHS 1O €&
JTOCTHIKEHUIO: PacIpeeNsiTh PO, 00CYKIaTh MPOLIECCHl U PE3yNIbTaThl COBMECTHOH paboThI,
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;

BBIMIOJHATh CBOIO 4acTh palOOTHI, JOCTUTasi KadyeCTBEHHOI'O pe3ylibTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPJAUHHUPYS CBOM JICUCTBUS C APYTUMH YJ€HAMU KOMaH/IbI;

OLIEHHMBATh KaYeCTBO CBOETO BKJIaJa B OOIIMNA MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIIbHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiicTBUS

Camoopranuzanus:

BBISBJISITH MPOOJIEMBI B )KM3HEHHBIX U YY€OHBIX CUTYAIMSIX, TPEOYIOMIMX NSl PEIICHUs
bu3nYeCKuX 3HAHMIA;

OPUEHTUPOBATLCS B PA3IUYHBIX IOJXOAAaX MPHHATHS pPEIICHUH (MHIUBUIYaTbHOE,
IPUHSITHE PELIEHUs B TPYIIe, MPUHATHE PELIEHUI rpynmnoi);



CaMOCTOSITENILHO COCTaBJISITh AJITOPUTM pelleHus (PU3MYECKOW 3aJayd WM IJIaHa
UCCIIEIOBAaHUS C  Y4ETOM  HMMEIOIIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHpOBAaTh IIpe/ijaraéMble BApUaHThI PELLIEHUN;

JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, YMOLIMOHAIIbHBIM HHTEIJIEKT:

JaBaTh aJIEKBaTHYIO OLICHKY CUTYalllU U IpeJyiaraTh IiaH e€ H3MEHEHNUS,

OOBSCHATH MPUYUHBI TOCTH)KEHUS (HEAOCTHIKEHUS) PE3YJIbTATOB AESITEIbHOCTH, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTH (B TOM YHCII€ B XOJ| BBIIOJHEHUS (PUINYECKOTO
UCCIICIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBIIMXCS CHTYalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JPYroro 4YejoBeKa B XOJ€ CIOpa WM AUCKYCCHHM Ha HAYYHYIO
TeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

MpU3HaBaTh CBOE IMpaBO Ha OMMOKY MpU pelmieHuH (U3NYECKUX 3a7ady HId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAaKOE K€ MPaBO JPYToro.

HNPEIMETHBIE PE3YJIBTATHBI

K xoniy obyuenus B 7 kjacce mpeJAMETHBIE Pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

UCTOJNB30BAaTh TMOHATHA: (U3NYECKHE ¢ XUMHUYECKHE SBJICHUS, HAOIIOJCHHUE,
HKCIEPUMEHT, MOJIEIIb, TUIIOTE3a, EANHUIIB (PU3NIECKUX BEIWYHH, aTOM, MOJIEKYJa, arperaTHbIe
cocTosiHUSI  BemiecTBa (TBEpHOE, IKHUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JIBIIKEHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOpHUs, PaBHOACHUCTBYIOIIAas CHIIA,
nedopmanus (ynpyrasi, niaacTHuecKas), HeBECOMOCTb, COOOIIAIONINECS COCYIbI;

pa3nuyath siBieHUs (Iuddy3us, TENIoBOe IBUKEHUE YACTHIl BEIIECTBA, PAaBHOMEpPHOE
JBUKEHUE, HEPABHOMEPHOE JBUKCHHE, MHEPLMS, B3aUMOJECHCTBUE TEJl, PABHOBECUE TBEPIBIX
TN C 3aKpeIlUIEHHOM OChIO BpAllleHHUs, Mepeaaya JaBieHUs] TBEPAbIMU TeJaMH, )KMJIKOCTIMHU U
razamu, arMocepHoe JAaBlI€HUE, IUIaBaHUE TeJ, MPEBPALICHUs MEXaHUYECKOM 3Hepruu) 1o
ONMMCAHHUIO HUX XapaKTEpPHBIX CBONCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOUIUX JaHHOE
(buznyecKoe sIBICHUE;

pacrio3HaBaTh IPOSBICHUE HM3YYEHHBIX (DU3MYECKHX SIBICHUH B OKpYXarolleM MHpe, B
TOM uncie (U3HUECKUE SIBICHUS B IPUPOJIC: MPUMEPHI IBUKECHUSI C PA3IMYHBIMU CKOPOCTSIMH B
JKUBOM M HEXHBOW MpHpPOJAE, ACWCTBHE CHJIBI TPEHUS B NPUPOJE M TEXHUKE, BIHSIHUE
aTMoc(epHOro HaBlIeHUs Ha KUBOW OpPraHMU3M, TUIaBaHUE pbIO, phluaru B TeJie YeloBeKa, MPHU
TOM MEPEBOJAUTh MPAKTHUUECKYIO 3aJadyy B Y4eOHYI0, BBIIENATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKu) PU3HUECKUX SIBICHUM;

OINMCHIBATh M3yYEHHbIE CBOMCTBA TN UM (U3UYECKUE SIBICHUS, UCIIOIB3YS (PU3NUYECKUE
BEJIMYMHBI (Macca, 00BbEM, MIIOTHOCTh BELIECTBA, BpeMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTH,
CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC TeNa, CHia TPeHMs, AaBlieHHe (TBEPAOro Telna, KUAKOCTH,
ra3a), BBITAJIKMBAIONIAs CUJIa, MeXaHWdeckas paboTa, MOIIHOCTbH, TJIEUO CHIIBI, MOMEHT CHIIBI,
KO3(QUIIMEHT TMOJIE3HOTO JEHCTBHS MEXaHW3MOB, KUHETHYECKas W MOTEHIMalbHas SHEprusi),
IpU OMHCAHWM TPABWIBHO TPAKTOBaTh (PU3UYECKHI CMBICI HCHONIB3YEMBIX BEIUYUH, HX
0003Ha4YeHHs] U eIMHUIBl (U3UYECKUX BEIUYHMH, HAXOAUTh (OPMYJIIbI, CBSA3BIBAIOIIUE TAHHYIO
(bu3NYEeCKyI0 BEIMYMHY C APYTUMHU BEIMYMHAMHU, CTPOUTH I'padUKH M3y4YEHHBIX 3aBHCUMOCTEH
(UBUYECKUX BEINYNH,



XapaKTepu30BaTh CBOMCTBA Tell, PU3NYECKUE SBJICHUS U MPOIECCHI, UCIONb3Ys MpaBuiIa
CJIOKEHMsI CHJI (BJIOJIb OHOM MpsIMOI), 3aKkoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIIo
paBHOBecHs pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUYECKOU
SHEpPTUU, MpPH O3TOM JaBaTh CJOBECHYI0 (OPMYIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OO0BSACHATH (hU3HUECKUE SIBJICHUS, TPOLIECCHl U CBOWCTBA TN, B TOM UUCIIE U B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh MPUUMHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYEeCKUX IIaroB ¢ Omopodl Ha 1—2 W3y4eHHBIX CBOWCTBA
buznyecKux SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THbIE 3amadud B 1—2 JeicTBUS, HCIONB3YS 3aKOHBI U (POPMYIIBL,
CBSI3bIBAalOIME (DU3MUYECKHE BEIMYMHBI: Ha OCHOBE AaHalM3a YCIOBHSA 3a7aydl 3aIlMChIBATh
KpaTKoe YCIIOBHE, MOACTaBIATh (PU3NYECKUE BEIUYMHBI B (OPMYIBI U HPOBOJUTH PACUETHI,
HAXOJUTh CIIPABOYHbIEC JaHHbIE, HEOOXOAUMBIE JJISl PEIICHUs 331a4, OLICHUBATh PEAIMCTHYHOCTh
MOJTy4eHHOU (PU3NUeCKON BETMUUHBI,

pacrno3HaBaTh MPOOIEMbI, KOTOPhIE MOXKHO PEIIUTH MPHU MOMOIIN (PU3NIECKUX METOJIOB,
B OIMCAaHUU HCCIIEIOBaHUS BBIICIATH MPOBEPAEMOE MPEANONIOKEeHHE (TUIOTe3y), pa3iuyaTh U
WHTEPIPETUPOBATH MMOTYYCHHBIN pe3yNbTaT, HAXOAUTh OIIMOKU B XOJE OIMbITA, JIe1aTh BBHIBOJbI
II0 €ro pe3yJbTaTam;

NPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3MYECKHX SIBICHUH WM (PU3UUECKUX CBOHCTB TEI:
(GopMynupoBaTh NPOBEPSIEMBbIE NPEANOJNOKEHUSA, COOMpPAaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyI0BaHUS, 3aIMCHIBATH X0/ OMBITa U (POPMYIUPOBATH BHIBOJIBI,

BBHITIONHATH MPsIMbIE M3MEPEHUSI PAcCTOSHUS, BPEMEHH, MacChl Tena, 00béMa, CUIIbI U
TEMIEPATyphl C UCMOJIb30BAHUEM aHAIOTOBBIX U HMU(PPOBBIX MPUOOPOB, 3aMKUCHIBATH MOKA3aHUs
puOOPOB ¢ YUETOM 3aJaHHON aOCOMIOTHON MOTPELUTHOCTH U3MEPEHHI;

IIPOBOJIUTH HCCIIEOBAaHUE 3aBHCHMOCTH OJHOM (PM3UYECKOM BEIMYMHBI OT JAPYroi C
UCIOJIb30BaHUEM TNPSMBIX U3MEPEHUH (3aBUCHMMOCTU IyTH PABHOMEPHO JBIDKYILETOCs Telaa OT
BPEMEHM [BUKEHHUS Tejla, CUJIbl TPEHMsI CKOJBXKEHHMs OT Beca Teja, KauecTBa oO0paboTKu
MOBEPXHOCTEN T€lI U HE3aBHUCHMOCTH CHJIBI TPEHHS OT IJIOLIAAM CONPUKOCHOBEHUS TEJ, CHIIbI
YIOPYTOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00bEMa MOTPYyKEHHOW YacTu
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TJyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TeNO, YCIOBUW TUIaBaHUS TeN, YCIOBHM paBHOBECHs phlyara M OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4eOHOTO HCCIEOBAaHUS, COOMPATh YCTAHOBKY M BBITIOIHSTH
U3MEpeHus, cienys IMpeUIoKeHHOMY IIIaHy, (UKCHpOBaTh pe3yibTaThl MOJYYEHHOU
3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH B BHJE MPEIJIOKEHHBIX TaOmUI] ¥ TpaduKoB, AenaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

MPOBOJAUTh KOCBEHHbIE M3MEpPEeHHs] (U3NYECKUX BEJIWYMH (IJIOTHOCTH BEIIECTBA
KHUJIKOCTU U TBEPJOTO Teja, CUjla TPEHUS CKOJIbKEHUS, JAaBIICHHE BO3JyXa, BBITAJIKHBAOIAsS
cuia, NEUCTBYIONIAsl HA TOTPYKEHHOE B KUIKOCTh TEI0, KOADPHUIIMEHT TMOJIE3HOTO NEUCTBUS
MPOCTBIX MEXAHW3MOB), CJIENys MPENJOKEHHOW HHCTPYKIMH: TPU BBITOJHEHUU H3MEpEHUI
coOUpaTh SKCIIEPUMEHTAIFHYIO YCTAHOBKY U BBIUUCIATH 3HAUEHUE UCKOMOW BEJTUUHHBL;

coOmogaTh TMpaBWia TEXHUKUM Oe30MacHOCTH TNpu  pabore ¢ 1abOpaTOpHBIM
o0opynoBaHueM;

yKa3blBaTh MPUHLUIBI JEHCTBUS MNPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETpP, IUHAMOMETpP, COOOILIAIONINECs COCylbl, OapoMeTp, pbluar, TMOABMXHBIA U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTb;



XapaKTEePU30BaTh MPUHIIUIIBI JIEHCTBHS U3YYCHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOUCTB
C omopod Ha uX omnucaHuss (B TOM 4YHUCJIE: MOAIIMITHUKUA, YCTPOMCTBO BOJIOIPOBO/A,
TUAPABIMYECKUI Tpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeOMETp), HCIOIb3Ys
3HaHUS O CBOWCTBaX (UBMYECKUX SIBICHUH U HEOOXOAMMBIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTH TpUMEpPbl (HaXOAWTh HH(POPMAIMIO O TPHUMEpPax) MPAKTHIECKOTO
WCIIOJIB30BaHUs (DM3MYECKUX 3HAHWK B TMOBCEIHEBHOM KM3HU JJIsi oOecriedeHus: 0€30MMacHOCTH
npu oOparieHud ¢ TpudopaMud U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUsS 3J0POBbS U
COOJTIOICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPY KAIOIIIEH CpejIe;

OCYIIECTBISATE OTOOp HMCTOYHUMKOB HH(popmanmu B HHTEpHETE B COOTBETCTBUU C
3a/IaHHBIM TOUCKOBBIM 3allPOCOM, HAa OCHOBE HMEIONIMXCS 3HAHMM M NTYyTEM CpaBHEHUS
pa3IMYHBIX MCTOYHHKOB BBIICTSATh HH(OpPMAIHMIO, KOTOpas SIBISICTCS MPOTUBOPEYMBON WIIH
MOYXET OBITh HEJJOCTOBEPHOM;

WCIOJIb30BaTh MPU BBHIMOJIHEHUN Y4YeOHBIX 3aJaHUil HAyYHO-TIOMYJSPHYIO JHUTEpaTypy
buznyecKkoro coaep:KaHus, CIpPaBOYHBbIE MaTepUaNbl, pecypchl cetu VIHTepHeT, BIAJETh
npuéMaMy KOHCIIEKTHPOBAHUsI TEKCTa, NpeoOpa3oBaHUs HHPOPMAIMK W3 OIHOW 3HAKOBOU
CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMCHHBIC W YCTHBIE COOOIICHHS Ha OCHOBE 2—3
HUCTOYHUKOB WHPOpMAUU (U3HUECKOTO COJIEP)KaHUs, B TOM YHUCIIC MyOJUYHO AeNaTh KpaTKue
COOOINEHUsI O pe3yJbTaTaX MPOSKTOB WM YYEOHBIX HCCIICOBAHWMA, NMPU 3TOM TPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIN MOHATUIHBINA ammapar Kypca (U3UKH, COIMPOBOXKIATh BBICTYILICHUE
Mpe3CHTAlNEN;

MIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M HUCCIEIOBAHUN pacHpeneNsTh OOS3aHHOCTH B
rpylIe B COOTBETCTBUU C IIOCTaBJICHHBIMHM 33Ja4aMH, CIEAUTh 32 BBIIOJIHEHUEM IUIaHA
NENCTBUI, aJeKBaTHO OIEHUBATh COOCTBEHHBINH BKJIAJ B JESATENBHOCTH TPYIIBI, BHICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.



TemaTnueckoe IIAHKPOBAHME

Ne
1/

HaumenoBaunue
paszieiion u
MIPOTPAMMBI

TEM

KonunuectBo uacoB

Bcero| KonTpomnbHeie
paboThl

[IpakTueckue
paboThl

DNEeKTPOHHBIE (uudpossie)
00pa3oBaTenbHbBIE PECYPCHI

Paznen 1. dusuka u €€ posib B MO3HAHUU OKPYKAIOILIET0 MUPa

1.1 |®usuka - Hayka o2 0 0 bubnmoreka HOK
pUpPOJIE https://m.edsoo.ru/7f416194

1.2 | ®usnueckue 2 0 1 bubnuoreka LHOK
BEJIMYMHBI https://m.edsoo.ru/7f416194

1.3 | EcTecTBeHHOHAYYHBIH| 2 0 1 bubnuoreka HOK

MCTOJ ITO3HaHUA

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

Hroro no pasaceiny

6

Paznen 2. HepBOHa‘laﬂbHHe CBCACHUA O CTPOCHHUHU BCUICCTBA

2.1 |Ctpoenue BemectBa |1 0 0 bubnuoreka LHOK
https://m.edsoo.ru/7f416194
2.2 | [IBKeHHUE U 2 0 1 bubnuoreka HOK
B3aUMO/ICHCTBHUE https://m.edsoo.ru/7f416194
YaCTHII BEIIECTBA
2.3 | ArperatHbie 2 0 0 bubnuoreka HOK
COCTOSIHHS BEILIECTBA https://m.edsoo.ru/7f416194
Uroro 1o pazgeny 5
Paznen 3. J/[BmkeHHne B B3aMMOJCHCTBHUE T
3.1 |Mexanunueckoe 3 0 0 bubnuorexa LHOK
JIBU)KCHUE https://m.edsoo0.ru/7f416194
3.2 |Uuepus, Macca,|4 0 1 bubnuorexa LHOK
TUIOTHOCTb https://m.edsoo0.ru/7f416194
3.3 |Cuna. Bugsl cun 14 1 2 bubnmoteka HOK
https://m.edsoo.ru/7f416194
Wroro 1o pazaeny 21

Paznen 4. JlaBiienue TBEPIBIX TEM, )KUIKOCTEH U Ta30B

4.1 | Nanenne. Ilepemaua|3 0 0 bubmmoreka HOK
JTABJICHUS https://m.edsoo0.ru/7f416194
TBEPIBIMH TEJIAMH,

KHUJIKOCTSIMU u
razamu

4.2 | laBieHHE KUAKOCTH |5 0 0 bubnuoteka HOK

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

4.3 | ATMocdepHoe 6 0 0 bubnuoreka HOK
JIaBJICHUE https://m.edsoo.ru/7f416194

4.4 | [leicTBue KUIKOCTH| [ 2 3 bubnuoteka HOK
u raza Ha https://m.edsoo.ru/7f416194
MOIPYKEHHOE B HUX
TEJOo

Wroro no paszneny 21
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Ne |HammeHoBaHme KonnyecTBo yacos DNEeKTPOHHBIE (umdpoBbIe)

/T |pa3ieNioB U TeM|Beero Kontponshsie  |IIpakTiyeckue o0pazoBaTeNbHBIE PECYPChI
HpOrpaMMbl padoThI padoThI

Paznen 5. Pabora u MomHOCTh. DHEpPrus

5.1 |PaGora 1 MmomHOCT |3 0 1 bubanoreka LHOK

https://m.edsoo0.ru/7f416194
5.2 |IIpocTbie MEXaHU3MBI |5 0 1 bubnumoreka HOK
https://m.edsoo.ru/7f416194

5.3 |Mexanunueckas 4 1 1 bubnuoreka LHOK
SHEPTuUs https://m.edsoo0.ru/7f416194

Uroro o pazaeny 12

Paznen 6. [loBTopenue

6.1 |[ToBTOpeHwue. 3 0 0
O6006menne

6.2 | IToroBsIii ypok 1 0 0

Hroro 4

PesepBHOE BpeMs 3

OBIIEE KOJIMYECTBO|72 |4 12

UACOB 1o

[TPOTPAMME
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IToypouHoe uIaHUPOBaAHME

Ne | Tema ypoka KounuecTBo yacos Hara DJIeKTpoHHbIe Hu(poBbIe

n/n Bcero| Kourposbubie IIpakTuueckue u3ydenust | odpazoBaTesbHbIE

paGoThI padoThI pecypcenl

1 |®dusuka — Hayka o mpupone. SBneHuss npuponbl. dusmueckue|l 0 0
SIBIICHUS

2 |MexaHn4eckue, TEIUIOBbIC, DIICKTPUUECKHE, MarHUTHBIE, CBETOBBIC,| 1 0 0
3BYKOBBIC SIBJICHUS

3 | Dusnueckue BEIMYUHBI U UX U3MEPEHUE 0

4 | VYpok-uccnenosanue "3mepenue TtemmepaTypsl mnpu nomouu|l 0 1
KHMJKOCTHOTO TEPMOMETpPA U JIaTYMKa TeMIlepaTyphl”

5 |Kak ¢u3uka u apyrue ecTrecTBEHHble HAayKH H3ydalioT npupony.|l 0 0 bubnuoreka HOK
EcrecTBeHHOHayuHbIiT MeTon mMo3HaHUs. OmnucaHue QU3MYSCKUX https://m.edsoo.ru/ff09f72a
SIBJICHUH C TIOMOIIbIO MOJIeNen

6 |Ypok-uccnenosanue "IIpoBepka THMOTE3bl: AaTBHOCTH MoNETall 0 1
[IapUKa, MYIIEHHOTO TOPU30HTAJIbHO, T€M OOJIbIIe, YeM OoJblie
BBICOTA ITycKa"

7 |Ctpoenune BemiectBa. OmBITHL, JIOKa3blBaloLIMe JAHUCKpeTHOe| 1 0 0 bubnuoreka HOK
CTpOCHHE BEIIeCTBA https://m.edsoo.ru/ff09fe0a

8 |/IBmKEeHHE YacTHII BEMIECTBA 1 0 0 bubnuoteka HOK

https://m.edsoo.ru/ff0a013e

9 |Vpoxk-uccienopanne «OnbITEI MO  HAOMIOJACHWIO  TeruioBoro| 1 0 1
pacuIMpeHust ra3oB»

10 | ArperaTHbie COCTOSIHUS BEIIECTBA 0 0

11 |B3auMocCBs3b MEXJy CBOMCTBAaMU BELIECTB B pa3HBIX arperaTHbix|l 0 0 bubnuoreka HOK
COCTOSIHUSAX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOeHHOCTH https://m.edsoo.ru/ff0a0378
arperaTHhIX COCTOSTHUN BOJIbI

12 |Mexanuueckoe jaBwKeHHe. PaBHOMepHOe W HepaBHOMepHoe|l 0 0 bubnuoreka HOK



https://m.edsoo.ru/ff09f72a
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JIBHKEHUE https://m.edsoo.ru/ff0a05c6

13 |Cxopoctb. EquHUITEI CKOPOCTH 1 bubanoreka LHOK
https://m.edsoo.ru/ff0a079c

14 |PacueT nyTH ¥ BpEeMEHH JIBHIKCHHS 1 bubnuoteka HOK
https://m.edsoo.ru/ff0a0ae4

15 |Unepuus. 3axkoH uHepuuu. B3aumopnelictBue Ten Kak mnpuuuHall bubnuoreka HOK
U3MEHEHHS CKOPOCTH JBHKCHHUS TEIT https://m.edsoo.ru/ff0a0c10

16 |I[InotHOoCTh, BemecTBa. Pacuer Maccel U oObeMa Teina 1mo ero|l bubnuoreka LHOK

IIJIOTHOCTH

https://m.edsoo.ru/ff0a0fee

17 |JlabopatopHas pabora «OnpeneneHue mIOTHOCTH TBEpAOTo Tenay |1

18 |Pemenue 3ama4 o teme "IlmoTHOCTH BemecTna" 1 bubnmmoteka HOK
https://m.edsoo.ru/ff0al23c

19 |Cuna xak xapakTepucTuka B3aumonencTBusa ten. Cuna ymnpyroctu.|l

3akoH ['yka

20

JlaGopaTopnass pabGota «M3ydeHue 3aBUCHUMOCTH PaCTSKEHUS
(medopmariun) NpyKUHBI OT TPUTIOKEHHON CHITBI»

1

21 |SBnenue Tarorenus. Cuia TSHKECTH 1
22 |CBsi3p MEXIy CHIIOW TSDKECTH M Maccoil Tena. Bec tenma. Pemenwme| 1 bubnuoreka HOK
3amad 1o reme "Cuia tsxectu" https://m.edsoo.ru/ff0al778
23 |Cuna TspKecTH Ha Jpyrux raHerax. dusmdeckne xapakTepuctuku|l bubnnoreka HOK
IUTaHET https://m.edsoo.ru/ff0a1502
24 |N3mepenne cui. JJuHamomerp 1 bubnuoreka HOK
https://m.edsoo.ru/ff0al8cc
25 |Bec tena. HeBecoMocThb 1 bubnuorexa LHOK
https://m.edsoo.ru/ff0al778
26 |CnoxeHue JABYX CHJI, HaNpaBJICHHBIX IO OJHOW mpsMoii.| 1 bubnuoteka HOK
PaBHOzElCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

27 |Pemenue 3amad o reme "PaBHonelcTByOMIas cui' 1
28 | TpeHue CKONBKEHUS U TPEHUE TTOKOs. TPEeHHe B MPUPOJIC U TeXHUKE |1 bubnuoteka HOK



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
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https://m.edsoo.ru/ff0alb9c

29

JlaboparopHas pabota «l3yueHue 3aBUCUMOCTU CHIIBI TPEHUS
CKOJIbXKEHUSI OT CHJIBI JABJICHHS M XapakTepa COMPUKACAIOMINXCS
MMOBEPXHOCTEM»

bubnuoreka LHOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha onpenesieHUe paBHOAEHCTBYIOLIEH CHJIBI

31

Pemienne 3amau mo Temam: «Bec Tema», «['paduueckoe
n3zo0paxenue cuimy, «Cuibly, «PaBHOJEHCTBYIONMIAS CHID)

bubnnoreka LHOK
https://m.edsoo.ru/ff0alde0

32

Kontponbnas pabota mo Temam: «MeXxaHUYecKOe ABMKEHUEY,
«Macca, mioTHOCTRY», «Bec Tema», «'padudeckoe H300paxeHHE
cuiy, «Cuisl»

33 |daBnenue. CnocoObl yMEHBIIEHUS U YBEIHMUEHUS JaBICHUS bubnuoreka HOK
https://m.edsoo.ru/ff0a20a6

34 |daBnenune Ta3a. 3aBHCHUMOCTh JIaBIIEHUS Ta3a OT 0O0BEMa, bubnuoteka HOK
TEeMITEPaTypBbI https://m.edsoo0.ru/ff0a2376

35 |[lepemaya maBneHus TBEPABIMU TelaMH, XUAKOCTAMU M Ta3aMH. bubnuoreka [HOK
3akon [Tackamns https://m.edsoo.ru/ff0a25b0

36 |/laBieHue B )KUIKOCTH U T'a3e, BEI3BAHHOE JCHCTBHEM CHJIbI TSHKECTH bubanoreka HOK
https://m.edsoo.ru/ff0a2718

37 |Pemenne 3amau mo teme «JlaBiieHWE B JKHIKOCTH M Ta3e. 3aKOH bubnuoteka HOK
[MTackamns» https://m.edsoo.ru/ff0a2826

38 |Coobmraromuecs CoCybl bubnnoreka HOK
https://m.edsoo.ru/ff0a2970

39 [lmnpaBnmuueckuii mpecc bubnuoteka HOK

https://m.edsoo.ru/ff0a3136

40

ManomMmertpsl. I1opiIHEBOM KUIKOCTHBIN HACOC

41

Atmocdepa 3emnu. IlpuumHbl  CcymiecTBOBaHHMsS — BO3AYLIHOM| 1

00o7oukn  3emu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIEHUS OT
BBICOTHI HAaZl YPOBHEM MOPA

bubnuorexa LHOK
https://m.edsoo.ru/ff0a2b5a

42

Bec Bo3nyxa. ATmMochepHOe aBieHue

Bbubnuorexa LHOK
https://m.edsoo.ru/ff0a2b5a
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43 |Nzmepenue atmocepHoro aasiaeHus. OnbeiT Toppuuem bubnuoTeka HOK
https://m.edsoo.ru/ff0a2da8

44 |3aBucumMocTh aTMOC(EpHOTO HaBIECHUS OT BBICOTHI HAll YPOBHEM bubnmoreka HOK
Mopst https://m.edsoo.ru/ff0a2fc4

45 |bapomerp-anepona. ATMOCPEpHOE [JaBIEHHWE HA PA3THMYHBIX bubnmnoreka HOK

BBICOTAX

https://m.edsoo.ru/ff0a2fc4

46

Pemenue 3amau mo reme "AtMmochepHoe gaBieHue"

47 |[deiicTBHMe >KMIKOCTH UM Tra3a Ha MOTPYXEHHOe B HHX Tejo. 1l bubnuoTeka HOK
ApxumMesioBa cuiia https://m.edsoo.ru/ff0a3276
48 |JlaboparopHas pabora «OrmnpenencHNe BBITAIKUBAIOIICH CHITHI, bubnuoteka HOK
JICUCTBYIOILEH Ha TEJIO, TIOTPYKEHHOE B KHIKOCTH» https://m.edsoo.ru/ff0a33fc
49 |JIaGoparopHas pabora mo teme «lccienoBanue 3aBHCHMOCTH Beca bubnuoreka HOK
Tela B BOJIE OT 00bEMaA MOTPYKESHHOM B )KUIAKOCTh YaCTH TEJay https://m.edsoo.ru/ff0a3514
50 |[TnaBanwme Ten bubnmoreka HOK

https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabora "KoHcTpyupoBaHue apeoMeTpa WM
KOHCTPYUPOBAHUE JIOJIKH U OTIPEIENICHHE €€ Tpy30MoIbEMHOCTH"

52 |Pemenue 3amau no temam: «llnaBanue cynoB. Bo3ayxomnaBanue», bubnuoreka HOK
«JlaBiieHue TBEPBIX TEJ, KUIKOCTEH U Ta30B» https://m.edsoo.ru/ff0a3654

53 |Mexanunueckas paboTa bubnmoreka LHOK
https://m.edsoo.ru/ff0a3f82

54 |MomnocTts. EQuHAIBEI MOIITHOCTH Bubnuoreka LHOK

https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenopanue "Pacu€ér MOIIHOCTH, pa3BUBAaEMOM IpHU
NOIBEME M0 JIeCTHULE"

56

HpOCTBIe MexaHu3Mbl. Peruar. PaBHOBecHe CHIT Ha pbryare

S7

KonTpomnpHas padora mo teme «/laBneHue TBEpIbIX TeM, )KUIKOCTeH| 1

1 Ta30B» / Beepoccuiickas mpoBepoyHast pabora

58

PesepBHbIil ypok. PaboTa ¢ Tekctamu no teme «JlaBieHne TBEPIBIX

bubnmoreka LHOK
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TeI, XKUAKocTe! U razoBy» / Beepoccuiickas mpoBepouHas paboTa

https://m.edsoo.ru/ff0a4ffe

59 |Ppruarm B TexHuke, ObITy W mnpupoxe. JlabopartopHas pabotall 0 0.5 bubnuoTeka HOK
«HccnenoBanue yciaoBUil pABHOBECHS pbIYara https://m.edsoo.ru/ff0a478e
60 |Pemenue 3ama4 1o Teme «Y CJIOBUS PAaBHOBECHS phIUara 1 0 0 bubnuoteka HOK
https://m.edsoo.ru/ff0a48a6
61 |Kosddunuent mnonesHoro npeicTBust Mexanumsma. Jlabopartopnas|l 0 0.5
pabora «M3mepenue K11/ HaKIOHHON MIJIOCKOCTH
62 |Pemenue 3amau o teme "Pabdora, momrHocts, KIT/1" 1 0 0 bubnuoreka LHOK
https://m.edsoo.ru/ff0a4c48
63 |Mexanndeckas sHeprus. Kunerndeckas u moreHuuanbHas sueprust |1 0 0 bubnuoreka HOK
https://m.edsoo.ru/ff0a4252
64 |3akoH COXpaHEHUS MEXaHUUYECKOI dHepTrun 1 0 0 bubnuoreka HOK
https://m.edsoo.ru/ff0a4360
65 | Ypok-skcnepumMeHT 1o TeMe "JKcrepuMeHTalbHOe ompeneneHue|l 0 1
U3MEHEHUs KHUHETHYECKOW U TOTEHIMAIbHON DSHEPruu MpH
CKaTBhIBAHHUH TeJIa TT0 HAKJIOHHOMU TIJIOCKOCTH"
66 |KonTposbHas padoTa 1o reme «PaboTa u MOIITHOCTH. DHEPTHSI» 1 1 0
67 |PesepBHblii ypok. Pabora ¢ tekcramu mo Teme "Mexanuueckoe|l 0 0 bubnuoreka HOK
nBHKeHne" https://m.edsoo.ru/ff0adee6
68 |PesepBHbIii ypok. PaboTa ¢ Tekcramu o Teme "PaboTta. MomHoCTS.| 1 0 0
Oueprus"
69 |IloBTopenue. OGo0ImIEeHNE 1 0 0
70 |IToBTOpenue. OGoO0mEHNE 1 0 0
71 |IToBTopenue. OGoO0ImIEeHNE 1 0 0
72 |HTOoroBBIN YPOK 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 72 |4 12
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IMPOBEPSIEMBIE NPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O

OBHLIEI'O OBPA30BAHUA

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble TpeaMETHBIE PE3yJIbTaThl OCBOEHHUS OCHOBHOM 00pa3oBaTEelbHOMN
pOrpamMMbI OCHOBHOTO ob1ero o0Opa3oBaHus

1.1

HCIIO0JIb30BATHh M3YYCHHBIC TOHATUS

1.2

pasnuyaTh SBJICHUS MO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JAHHOE PU3NYECKOE SIBIICHUE

1.3

pacro3HaBaTh MPOSIBJICHUE H3YyUYEHHBIX (DU3MUECKUX SBIEHUN B OKpYKaIOIIEM
MHUpE, B TOM Yucie (U3MYECKHE SIBICHUS B MPHUPOJAC, NPU ITOM IEPEBOJUTH
MIPAKTHUYECKYIO 3a/1a4y B Y4EOHYIO, BBIIEISATh CYIIECTBEHHBIE CBOKMCTBA (IIPU3HAKK)
(bu3NYeCKUX SIBJICHUIN

1.4

OIMUCBIBATH H3YYCHHBIC CBOICTBA TE€NI H (1)I/I3I/I‘~I€CKI/IG SABJICHUA, HCIIOJIb3Yys
(1)1/1314%01(1/16 BCJIMYMHBI, ITPH OIMMCAHUU ITPABUJIbBHO TPAKTOBATDH (I)I/ISI/I‘ICCKI/Iﬁ CMBICI
HCIIOJIB3YCMbIX BCJIHWYHH, HX 0003HaYCHHUS H CAVHUIbI (1)I/ISI/IIICCKI/IX BCJINYHH,
HaxoauTb (I)OPMYJ'ILI, CBA3BLIBAIOIIUC JTaHHYIO (I)I/I?»I/I‘IGCKYIO BCJIIMUUHY C APYIrUMHU
BCJIMYMHAMHU, CTPOUTH rpa(bmcn HN3YUCHHBIX 3aBHCHUMOCTCH (1)I/I3I/ILICCKI/IX BCJIIMYHH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (U3UYECKUE SBICHUS U IPOLIECCHI, HCHOIB3YS
W3YYCHHBIC 3aKOHBI, MPH A3TOM JaBaTh CIIOBECHYIO (OpPMYIHpPOBKY 3aKkoHa |
3aMKChIBaTh €T0 MaTEMaTUYECKOE BBIPAKCHHE

1.6

OOBSACHATh (PU3UYCCKHUE SBICHHS, MPOIECCHl M CBOWCTBA TEJN, B TOM YHCIIC W B
KOHTEKCTE CHUTYyalluii MpPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIABIATH
MPUYHHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 | — 2 JIOTHYECKUX IIaroB
c oropoit Ha 1 — 2 U3y4eHHBIX CBOMCTBA (PU3NUECKUX SBIECHUH, PU3NUECKIX 3aKOHA
WJTU 3aKOHOMEPHOCTH

1.7

pewmiatb pacuéTHble 3a7aud B 1 — 2 neHCTBUS, MCMONB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBaONIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalIW3a YCJIOBUS 3aJa4u
3aMMChIBaTh KPATKOE YCIOBHE, MOJCTABIATh (PU3NUECKUE BETUUMHBI B GOPMYIIBI U
IIPOBOAMTDH PAcUE€Thl, HAXOAUTH CIPABOYHbIE JTaHHBIE, HEOOXOIUMBIE JIs PELIECHUs
3a]a4, OLEHUBATh PEATMCTUYHOCTD MOJYYCHHON (hrU3MUECKON BEIMUMHBI

1.8

pacrio3HaBaTh MpOOJIEMBl, KOTOpPblE MOKHO PEIIUTh MPU TMOMOLIM (PU3UUECKUX
METOJIOB, B ONMCAHUU HCCIIEJJOBAHUS BBLICIATH MPOBEPSIEMOE MNPEANOI0KEHNE
(rumote3y), pa3nuyaTh U HMHTEPIPETUPOBATh MOJYYEHHBIM pe3ynbTaT, HAXOAUTh
OIIMOKH B XOJI€ ONBITA, I€JaTh BHIBOJBI IO €r0 pe3yabTaTaM

1.9

MPOBOAMUTH OMBITHI MO HAOMIONEHUI0 (U3MUECKUX SIBICHUNW WM (U3HUECKUX
CBOMCTB Tel: (QOpMyIMpOBaTh TIPOBEpPsAEMbIE MPEIANOIOKEHUS, CcOoOUpaTh
YCTaHOBKY U3 TMPEANIOKEHHOTO O0OpyIOBaHMS, 3alUChiBaTh XOJ OIbITa U
(GhOpMYITMPOBATH BBIBOJIBI

1.10

BBIMOJIHATH TPSIMBIE HM3MEPEHHUsI C HUCIOJIb30BAHUMEM AHAJIOTOBBIX U LU(POBBIX
npuOOpOB, 3aMUCHIBATH IMOKa3aHUSA MPUOOPOB € y4ETOM 3a/laHHOM a0COIOTHON
HOTPEHIHOCTH U3MEPEHHH

1.11

IPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKON BEIUYMHBI OT JPYroi ¢
HCIIOJIb30BaHUEM NPSMBIX HM3MEPEHUM, y4acTBOBATh B IJIAHUPOBAHUU Y4EOHOIO
UCCIIIOBaHMs, CcOOMpaTh YCTAHOBKY U  BBINOJHATH HM3MEpPEHUs, CIeays
NpeUIOKEHHOMY IJIaHy, (UKCUpPOBAaTh pPE3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH
($u3MUeCKUX BEIMYMH B BUJIE PEIJIOKEHHBIX TaOJIUI] U TPapHUKOB, J1eIaTh BHIBOIBI
10 pe3yJbTaTaM UCCIETOBAHNS

1.12

MPOBOAWUTL KOCBCHHLIC M3MCPCHUS (I)I/I3I/I‘-IGCKI/IX BCJIMYNH, CICHYS HpeI[HO)I(CHHOf/'I




UHCTPYKLMU: TIPU BBINOJIHEHUH M3MEpPEHHH COOMpaTh HKCHEPUMEHTAIBHYIO
YCTaHOBKY U BBIYUCJIATH 3HAYEHUE HCKOMOM BEJIMUNHBI

1.13

coOyoaTh TpaBWia TEXHUKH O€30IaCHOCTH TpU padboTe ¢ J1abopaTOpHBIM
000py1I0BaHHEM

1.14

yKa3bIBaTh IPHUHIMIIBI  JSHCTBUS TNPHOOPOB M  TEXHHYECKUX YCTPOMCTB,
XapaKkTepU30BaTh NPUHIMIIEI JCHCTBHS HM3YyYCHHBIX MPHOOPOB M TEXHHYECKUX
YCTPOMCTB C TIOMOIIBIO WX OMHCAHMS, UCTIONB3Ys 3HAHUS O CBOMCTBAX (DPU3UUECKUX
SIBJICHUI U HE0OXOMMbIe (PU3MYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

OPUBOJIUTH MpPHUMEphl (HAXOAUTh HH(OpPMALMIO O MpUMepax) MPAKTHYECKOro
UCIIONIb30BaHUsl (PU3NYECKUX 3HAHWNA B TIOBCEJHEBHOW XU3HU JJsi OOCCTICUCHUs
0e30MacHOCTH Mpu OOpalleHUd ¢ MpUOOpaMH M TEXHUYECKUMH YCTPOWCTBaMH,
COXpAHEHHUSI 3J0pOBbS M COONIOJIEHUS HOPM HKOJOTHYECKOrO TIIOBEJICHUS B
OKpY>Kalollen cperie

1.16

OCYILECTBIIATh OTOOP UCTOUHUKOB MH(pOpMaIu B ceTH IHTEpHET B COOTBETCTBUU
C 33JaHHBIM ITOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOLIUMXCS 3HAHUU U IIYyTEM
CpaBHEHMs Pa3JIMYHbIX MCTOYHUKOB BBIIEIATH MH(OpMAIUIO, KOTOpas SBIAETCS
IIPOTUBOPEYUBOI

WA MOXET ObITh HEJJOCTOBEPHOM

1.17

UCIOJIb30BaTh IIPU  BBIIOJIHEHUM y4YeOHBIX 3aJaHUM  HAYYHOIONYJISPHYIO
JAUTEpaTypy (GHU3NYECKOTO COJIEpXKaHMs, CIIPABOYHbIE MaTE€pHalbl, PECYpChl CETH
WuTepHer, BiajgeTh NpuUéMamMH KOHCIIEKTHUPOBAHMUS TEKCTa, IpeoOpa3oBaHus
uH(pOpPMAaLUU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPAaTKNE MMCbMEHHBIE U YCTHBIE COOOIICHHUS HA OCHOBE 2 —
3 UCTOYHHMKOB MHGpOpMaLUU (U3NYECKOTO COAEP)KAaHUS, B TOM YHUCIE IyOIMYHO
JeN1aTh KpaTKue COOOIIEHUs O pe3yabTaTax IPOEKTOB WM Y4eOHBIX UCCIIEI0BaHU,
OpU 3TOM TIPaMOTHO HCIOJIb30BaTh M3Y4YEHHBIM MOHATHHHBIN anmapar Kypca
($U3KKH, CONPOBOKIATh BHICTYIJICHUE NTPE3EHTallMeN

1.19

P BHITIOJIHEHUH yUEOHBIX MPOEKTOB M UCCIIEIOBAHUI paclpeiesiTh 00s3aHHOCTH
B IPYIIIE B COOTBETCTBUHU C IOCTABJIEHHBIMU 3aJla4aMH, CIEAUTH 3a BBIIIOJIHEHUEM
IUTaHa JEeHCTBHH, aJeKBaTHO OIEHMBATL COOCTBEHHLIH BKJIad B AEATEILHOCTH
TPYNIbl, BBICTPAaMBaTh KOMMYHUKATHBHOE B3aWMOJCWCTBUE, YUYWUTHIBas MHEHUE
OKPYKaIOIIHNX

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

Kon
paznena

Kon

QJICMCHTA

®OU3UKA U EE POJIb B TO3HAHUU OKPYXXAIOIIETO MHUPA

11

HHUYECKUEC, TCIIJIOBBIC, DJICKTPUUCCKHUE, MAIHUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

npubopsl. [lorpenHocTs u3MepeHuil. MexayHapoiHasi cucTeMa eMHHII

13

HEHME HAOJI0IAeEMOTO SIBJICHUS

1.4

Onucanue (I)I/ISI/I‘-IGCKI/IX SIBIICHUI C IOMOIIBIO MOAETICH

1.5

[IpakTuyeckue paboOTHI:
N3mepenue paccTossHAN.

[TpoBepsiembie 3JIEMEHTBI coaepKaHus

®duzuka — HayKa O Ipupoznae. SIBnenus IpUpoOabI. du3nueckue sSBJICHUS: MeXa-
®duznueckue BEIUYHHBL I/IBMCpCHI/IC (I)I/ISI/I‘-IGCKI/IX BeanuuH. Duzndeckue

EcrecTBeHHOHay4HBI METO]I MO3HAHUS: HAOIIO/IEHNE, MTOCTAHOBKA HAYYHOTO
BOMPOCA, BHIIBIJKEHUE TUTIOTE3, HKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 00BsC-




N3mepenne o0bEMa )KUAKOCTH M TBEPIOTO Tea.

Ornpezenenre pa3MepoB MajbIX TEJ.

N3mepenne temmnepaTypsbl IPU MOMOIIM KUAKOCTHOTO TEPMOMETPA U JIaTUUKA
TEMIIEPATyPhI

ITEPBOHAYAJIbHBIE CBEJIEHN O CTPOEHNHN BEHIECTBA

CTpOCHI/Ie BCIIECTBA: aTOMbI U MOJICKYJIBI, X Pa3sMEpPBhI. OHBITBI, JOKa3bIBAIO-

2.1 M€ AUCKPETHOE CTPOCHHE BEIIECTBA

29 JIBrkeHue yactul BemecTBa. CBsI3b CKOPOCTH JIBUKEHUS YaCTHI] ¢ TeMIlepa-
Typoi. BpoyHoBckoe nBmxkenue, nupdysus

2.3 B3anmMoneiicTBre 4acTHIl BelIeCTBA: NPUTSHKEHNE U OTTAIKUBAHNE
ArperaTHble COCTOSIHUSI BELIECTBA: CTPOEHUE Ia30B, JKUAKOCTEH M TBEPABIX

2.4 (kpucTauinueckux) Tejl. B3auMocBsI3p MeXy CBOMCTBaAaMH BELIECTB B Pa3HbIX
arperaTHbIX COCTOSHUAX U MX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIbI
[IpakTuueckue padbOTHI:

26 OneHka JuaMeTpa aToMa METOJIOM PSJIOB (C UCIOJIb30BaHUEM (doTorpaduit).

OnBITHI 110 HAOJIOICHUIO TEILUIOBOTO PACIIUPEHHUS Ta30B.
OnbITHI 1O OOHAPY)KEHUIO IEHCTBUS CHUJI MOJICKYJISIPHOTO TPUTSIKEHUS

JIBIDKEHUE U B3AMOJIEVICTBUE TEJI

3.1 Mexanuueckoe BUkeHue. PaBHOMEpHOE 1 HEPaBHOMEPHOE JIBUYKEHUE

39 Cxopocts. CpenHsis CKOPOCTh ITPH HEPABHOMEPHOM JBMKEeHUU. Pacuér mytu u
BPEMEHU JIBUKCHUS

33 SIBnenue uHepuuu. 3aKOH MHEpLMH. B3anMopelicTBre Ten Kak IpuyrMHa U3Me-

' HEHMsI CKOPOCTH ABMKEHMs Tesl. Macca Kak Mepa MHEPTHOCTH Tejla
34 [TnotHOCTH BemiecTBa. CBA3b IUIOTHOCTH € KOJUYECTBOM MOJIEKYJ B €UHMIIE
' 00BbEMa BelleCTBa

3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS Tell

3.6 Cuna ynpyroctu u 3akoH ['yka. I3mMepeHue ciilbl ¢ MOMOIIbIO THHAMOMETpa

37 SIBnenue TAroTeHus U cuia TshkecTd. Cuila TSDKECTH Ha ApYrux IutaHeTax. Bec
tena. HesecomocTs

38 Cuna tpenus. TpeHue CKONBXKEHUS U TpEHHUE MOKos. TpeHue B MpUpoJie U TeX-
HUKE

3.9 CroxeHune cuil, HalpaBJICHHBIX 110 OJJHOM mpsiMoii. PaBHOEHCTBYIOIIAS CHIT
[IpakTuyeckue paboTHI:
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (IIapuKa B KHMJIKOCTH,
MOJIENIA 3JIEKTPUUYECKOT0 aBTOMOOWIS W Tak jaiee). Onpenenenue cpenHeit

310 CKOPOCTH  CKOJIbXEHHMsI ~ Opycka  WJu mapuka 10 HaKJIOHHOU
miockoctd. OnpeneneHue IUIOTHOCTH TBEPIOTO Tena. OnbITH,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) Mpy>KUHBI OT
MPUIIOKEHHOM cuitbl. OMBITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIBI TPEHUS
CKOJIbJKEHUS OT Beca Tella M XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN
Ousnueckue SBICHUS B TIPUPOJE: IPUMEPHl ABIDKEHHUS C Pa3IUYHBIMA

3.11 CKOpOCTSIMH B ’KMBOM U HEKUBOW MPHUPOJIE, IeHCTBUE CHIIBI TPEHHSI B TIPUPOJIE
Y TEXHHKE

3.12 TexHuueckue ycTpolucTBa: TMHAMOMETP, MOALIIUITHUKA

JIABJIEHUE TBEPIBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1 JaBnenue TBEporo tena. CnocoObl yMEHbIICHUS U YBEIMUEHUS TaBIICHUS
4.2 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHHS Ta3a OT 00bEMa, TeMIiepaTyphl
4.3 [Tepenava maBneHust TBEPABIMU TEJIaMH, KUAKOCTIMU M razamu. 3akoH [lac-




kais. [TaeBMaTHdecKre MalTuHEI

4.4

3aBHCHUMOCTD JAaBJICHUS KUAKOCTH OT MIIyOUHBL. [ 'mapocTaTHuecKuil mapaaoxc.
Coobmaromuecs cocysl. I'uapaBnnyeckre MeXaHU3Mbl

4.5

Atmocdepa 3emnn u atmocdepHoe gaBieHue. [IpuanHbI cymecTBOBaHUS BO3-
naymHo# o6onmoukn 3emun. Ombit Toppuuernnn. 3aBUCHMOCTh aTMOC(EpPHOTO
JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenue atmochepHoro mapneHusi. [Ipubopsl ans usmepenus: atmocdep-
HOTO JIaBJICHUS

4.7

JlelicTBUE KHUIKOCTH M Ta3a Ha MOTPYKEHHOE B HHUX TeNo. BrITankuparomas
(apxumenoBa) cuiia. 3aKkoH Apxumena

4.8

[InaBanue ten. Bo3nyxomnnasanue

4.9

[IpakTrueckue pabOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJAE OT 00BbEMa MOrpyXEHHOU
B JKMJIKOCTh 4acTu Tena. OnpeeneHre BhITaTKMBAOIIEH CUJIbI, JEHCTBYIOIIEH
Ha  Telo, HOIpyKEHHOE B  JKHIKOCTh. [I[poBepka  HE3aBHCHMOCTH
BBITAJIKABAIOUIEH CHUJIbI, JAECUCTBYIOIIEH HA TEIO B KUIAKOCTH, OT MACChI
tena. ONbITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JEHCTBYIOIEH Ha Telo B KHUAKOCTH, OT 00bEMa MOTPYXKEHHOW B >KUIKOCTD
YacTU TeJIa U OT IUIOTHOCTH XUAKOCTU. KOHCTpyHpoBaHue apeoMerpa WA
KOHCTPYMPOBAHHUE JIOJIKU U ONpEJEIeHUE €€ rPy30M0bEMHOCTH

4.10

@dusnueckue SBICHUS B NPUPOAE: BIMSHUE aTMOC(PEPHOrO JABJIECHUS Ha
KUBOM OpraHu3M, IIaBaHUE PbIO

411

TexHuueckue ycTpoiicTBa: COOOINAIOLIMECS COCYABI, YCTPOMCTBO BOJIOMPO-
BOJIa, THIPABIMIECKUN TpECC, MAaHOMETP, OaApOMETp, BHICOTOMEP, OPIITHEBOH
Hacoc, apeoMeTp

PABOTA, MOIIHOCTD, SOHEPI'M A

5.1 Mexanunueckas pabota

5.2 MexaHuueckas MOIIIHOCTb

53 IIpocTble MexaHU3MBI: pblyar, O6J0K, HAKJIOHHAs MJIOCKOCThb. [IpaBuio paBHO-
BECHUs pblyara

5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky

55 «30510TO€ MpaBUIO» MeXaHUKHU. Koa(ddumeHTt none3Horo 1eHCTBUs MEXaHU3-
MOB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE

5.6 [loTeHunanpHas 3HEPTUU TeNa, HOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sneprus

58 [Tonnas _MeXaHH4ecKas OSHEpIUA. 3aKOH HW3MEHEHHs U COXpPaHEHMsI Mexa-
HUYECKOU SHEPTUu
[IpakTuueckue pabOThI:
Omnpenenenue paOOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JIBUKEHUHU Tella IO

59 TOPU30HTAIBHOM  TOBEpPXHOCTH. MccmenqoBanue  yClIOBHM — pPaBHOBECHS
peuara. Usmepenne  KIIJI  HakimoHHOM — miockocTu. M3ydyeHue — 3akoHa
COXPaHEHUS MEXaHUUYECKOH 3HepTrun

5.10 @u3nNYECKUE SIBICHUS B IPUPOJIE: PhlYaru B TEJIEC YEIOBEKA

511 TexHuueckue ycTpoicTBa: pblyar, MOJBHKHBIA W HETOABWKHBIN OJIOKM, Ha-

KJIOHHAA MJIOCKOCTB, IMPOCTHIC MEXAHNU3MbI B 6BITy




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
MIPOBEPSIEMOTO
TpeOOBaHMS

[IpoBepsieMbie TpeOOBaHUS K TMPEIMETHBIM pe3yiabTaTaM 0a30BOTO ypPOBHS
OCBOCHHMS OCHOBHOW  00pa3oBaTelNbHOH MPOTrpaMMbl  OCHOBHOTO  OOIIETO
obpazoBanus Ha ocHoBe PI'OC

[lonnmanue ponn (U3MKKM B HaydyHOW KapTUHE MHPA; CHOPMHUPOBAHHOCTD
0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOH CBS3M U IMO3HABAEMOCTH SIBICHUI
IIPUPOJIBI, O POJIM FKCIIEPUMEHTA B (PU3HKE, O CUCTEMOOOpasytoliell poiau GU3nKu
B pa3BUTUM €CTECTBEHHBIX HAyK, TEXHUKM M TEXHOJOTUH, 00 3SBOJIIOLUU
(bu3nYecKux 3HaHUH U UX POJIM B LIEJIOCTHOM €CTECTBEHHOHAayYHO! KapTHHE MUPA,
0 BKJIQJIE POCCHHMCKHX M 3apyOeKHBIX YYEHBIX-(OU3UKOB B pa3BUTHE HAYKH,
00BbsICHEHUE ITPOLIECCOB OKPYKAIOIEr0 MUpa, Pa3BUTHE TEXHUKU M TEXHOJIOTUI

3HaHMs O BHUJAX MarepuM (BELIECTBO U IOJIE), O JBMKEHMM KakK crocobe cy-
IIECTBOBAHUS MaTePHH, 00 ATOMHO-MOJICKYJIIPHON TEOPUH CTPOCHHUS BELIECTBA, O
¢u3nvecKoil CyMIHOCTH  SBIICHMH TPUPOABI  (MEXaHWYECKHUX, TEIJIOBBIX,
ANIEKTPOMArHUTHBIX M KBAaHTOBBIX); YMCHUE Pa3nYaTh SIBICHUS IO OMHCAHUIO UX
XapaKTepHBIX CBOWCTBHM Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
¢usnueckoe  SBICHHE; YMCHHUE  pacllO3HAaBaTh  IPOSBICHHE  M3YYEHHBIX
¢u3NYeCcKUX SBICHHH B OKPYKAIOIIEM MHpE, BBLACISAS HX CYIIECTBCHHBIC
CBOMCTBA (IPU3HAKH )

Brnanenue ocHOBaMU MOHATUHHOTO armapara U CUMBOJIMYECKOTO SI3bIKA (PH3UKH U
UCIOJb30BAaHUE MX JJIs pelleHus Y4eOHBIX 3a]lau; yMEHUE XapaKTepH30BaTh
CBOWCTBA Tell, (pU3MUecKue SBICHUS U IMPOLECCHI, UCTIONB3YS (pyHIaMeHTaIbHBIE
Y OMIIUPUYECKUE 3aKOHBI

VYMenue onuceIBaTh HN3YUCHHBIC CBOMCTBA TeI U (1)I/I3I/I‘I€CKI/IC SABJICHUS, UCIIOJIB3YA
(I)I/I3I/ILICCKI/IG BCINYHHBI

Brnagenue ocHoBaMH METOZ0OB HAYYHOTO MO3HAHUS C YUETOM COOJIIOICHUS MPaBUIT
0e30macHOro TpyAa: HaOMoAeHHE (U3HUECKUX SIBICHHI:

YMEHHE CaMOCTOSATENIbHO COOMpaTh HKCHEPUMEHTANBbHYIO YCTAaHOBKY M3 JaHHOTO
Habopa 000pyIOBaHMS IO MHCTPYKIIMH, ONMCHIBATH XOJI ONBITA U 3alUCHIBATH €r0
pe3ynbTaThl, HOPMYIUPOBATH BHIBOJIBI;

MPOBEJICHUE TMPSAMBIX M KOCBEHHBIX W3MEPCHHH (DU3MYECKHX BEIMYUH: YMEHHUE
IUIAHUPOBATh HW3MEPEHHS, CaMOCTOSTENIbHO CcoOUpaTh AKCIEPUMEHTAIbHYIO
YCTaHOBKY IO HWHCTPYKIIMH, BBIYHCIATH 3HAYCHUE BEIIMYUHBI W aHATU3WPOBATH
MOJIyYeHHBIE PE3YNbTaThl C YYE€TOM 3aJaHHONW TMOTPEIIHOCTH PE3yIbTaTOB
U3MEPECHU;

MPOBEJICHUE HECIIOXKHBIX SKCIEPUMEHTAIBHBIX HCCIEIOBaHUI; CaMOCTOSTENLHO
coOMpaTh OSKCIEPUMEHTAIBHYI0 YCTaHOBKY U TIPOBOJIUTH HCCIIEOBAaHUE TI0
WHCTPYKIIMHU, MPEACTABIATh MOJYYEHHbIE 3aBUCUMOCTH (DM3MUYECKUX BEIHYUH B
BHJIe TaOJMI ¥ rpaMKOB, YYUTHIBATH TOTPEITHOCTH, JIeJaTh BBIBOJBI 110
pe3ynbTaTaM HCCIeI0BaHUS

[TonnmaHue XapakTEpHBIX CBOWCTB (pM3MYECKUX MoJesel (MaTepuaabHas TOYKa,
a0COMIOTHO TBEPAOE TENO, MOJICNM CTPOEHUS Ta30B, KUIAKOCTEH W TBEPABIX Tel,
IUTAaHeTapHas MOJENb aTOMa, HYKJIOHHAas MOJEIb aTOMHOIO $1pa) M yMEHHue
IPUMEHSTH UX JUIsI O0BSICHEHUS! (PU3UUECKUX MTPOIIECCOB

VYMmeHue oO0BACHATH (1)H31/IT-IGCKI/Ie IMpOoUECChl U CBOMCTBaA TCJI, B TOM YHCJIIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa, B YACTHOCTH,
BBIABIIATE IPUYUHHO-CICACTBCHHBIC CBA3U W CTPOHUTH 00BsACHEHHE C OHOpOP'I Ha
HN3YUYCHHBIC CBOMCTBaA (bI/ISI/ILIeCKI/IX ﬂBHeHHﬁ, (I)I/ISI/ILICCKI/IC 3aKOHBI,




3aKOHOMCPHOCTHU U MOJCIIN

YMmenue pemath pacuéTHbie 3aaud (Ha Oaze 2 — 3 ypaBHEHMIl), HCIONB3YS
3aKOHBI U (OPMYJBI, CBSI3bIBAIOLINE (DU3MYECKHE BEIUYMHBI, B YaCTHOCTH,
3aMUChIBaTh KPaTKOE YCJIOBHUE 3a7aud, BBISBIATH HEIOCTAIOUIUE JIaHHbBIC, BBI-
8 OupaTh 3aKOHBI U (POpPMYINBI, HEOOXOAMMBIE Al €€ pEeLIeHHs], HCIOJIb30BaTh
CIpaBOYHBIE JAHHBIE, NPOBOJUTH pPaCUYEThl M OLIEHUBATh PEATUCTHYHOCTD
MOJIYyYEHHOTO  3HAueHUs  (U3MYECKOW  BEJIMYMHBI; YMEHHE  ONpelnessiTh
pa3MepHOCTh GU3HUYECKON BEIIMYNHBI, TOTYYCHHON IPH PEIICHUH 3a1a91

YMeHue XapakTepu3oBaTh NPUHLUIBI JICHCTBUS TEXHHYECKHX YCTPOMICTB, B TOM
9 yrciae OBITOBBIX NPUOOPOB, W MPOMBIIUICHHBIX TEXHOJOTHYECKUX MPOIECCOB IO
UX OIHCAHWIO, WCIIONb3ys 3HAaHUS O CBOMCTBaX (U3WYECKUX SBICHUH WU
He00X0AUMBIe (PU3NYECKHE 3aKOHOMEPHOCTH

VMeHHe HCIOJIB30BaTh 3HAHUS O (DM3MYECKUX SIBJICHUSIX B IOBCEJAHCBHOW YKU3HH
s obecrieyeHuss 0€30MacCHOCTU TpU OOpalIeHUH C OBITOBBIMH NpUOOpPaMu U
10 TEXHUYCCKHUMHU YCTPOICTBAMH, COXPAHEHHS 3[I0POBbS U COOJIOJICHUS HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKpYJXKalollei cpele; MOHMMaHue HeOOXOIUMOCTH
HOPUMEHEHUS TOCTHKECHUH (DM3MKU M TEXHOJIOTHH ISl PallMOHAIBHOTO HMPUPOIO-

110JIb30BAHUS
OmnpIT TOHMCKa, NMpeoOpa3oBaHUs W MPEACTABICHUS HHPOpPMALUU (PUIUIECKOTO
CoJiepKaHus c UCIIO0JIb30BaHUEM MH(POPMALIMOHHO-KOMMYHHUKATUBHBIX

TEXHOJIOTUI; yMEHUE OIICHUBATh JOCTOBEPHOCTH IOJTYYCHHOH WH(OpMAINK HA
OCHOBE WMCIOIIUXCA 3HAHUH W  JIOMOJHUTENIBHBIX  HMCTOYHHKOB; YMECHUE
11 WCIIOJIb30BAaTh IPH  BBIMIOJHEHUH YYEOHBIX 3aJIaHUH  HAYYIHO-TIONMYJISPHYIO
nuTeparypy (pu3HuecKoro cojepaHus, CIPABOYHBIC MaTEPUAIIbI, PECYPChI CETH
WuTepHer; BnajieHne 0a30BBIMA HaBBIKAMHU TMpeoOpa3oBaHUs HHPOPMAIUH U3
OJTHOW 3HAKOBOM CHUCTEMbl B JIDYI'YIO; YMEHHE CO3JlaBaTh COOCTBCHHBIC
MMMCbMEHHBIC W YCTHBIE COOONICHUS HAa OCHOBE HWH(POPMAIUM W3 HECKOIBKUX
HMCTOYHUKOB

HEPEYEHDB 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbBIX HA OI'D
HO ®PU3UKE

Kon | [IpoBepsieMblil 35IeMEHT COACpKAHUS

1 MEXAHUWYECKUE ABJIEHUA

11 Mexannueckoe JaBukeHue. MarepuanbHas Touyka. Cuctema oTcu€ra. OTHOCHTENIBHOCTH
) JIBIKCHUS

12 PaBHOMepHOE 1 HepaBHOMepHOe JBHKeHUe. CpenHsisi ckopocTh. Popmyna /Ui BbIYUCIECHUS
' cpenHeilt ckopoctu: v = S/t

PaBHOMepHoe prIMOHI/IHeﬁHOG JBHIKCHUC. 3aBHCUMOCTh KOOpJAWHATHI TCJIa OT BPEMCHHU B CIIYy-
4ac paBHOMCEPHOT'O HpﬂMOHI/IHefIHOFO JABVKCHUA:

13 | x(O)=x,+vf

I'paduiku 3aBUCHMOCTH OT BPEMEHH JJIsl TPOEKIIUH CKOPOCTH, MPOEKIMH TIepeMEIIeHHUs], TyTH,
KOOPJAMHATHI IPY PABHOMEPHOM NPSIMOJIMHENHOM JABUKEHUU

3aBHCHUMOCTh KOOpAWHATHEI TCJIa OT BPEMCHU B ClIyda€ PaBHOYCKOPCHHOI'O HpﬂMOHHHeﬁHOFO
JABMOKCHUA:

[35] By

1.4 Sl =vp, =i+ =

@opMyIbl JUIsI TPOEKIUU NEPEMEIICHHS], MPOEKIIMU CKOPOCTH M MPOEKIHMH YCKOPEHUS IMpHU
PaBHOYCKOPEHHOM NPSAMOJIUHEHHOM JABUKCHUU!




-

f
s.() =y, - t+a,- 5

U.‘f':ﬂ =Upy T, Z,
a.(f)=canst,
U:_.L.: - U-_I: =2a.s,

I'padviky 3aBUCHUMOCTH OT BpEMEHHM [UIsl MPOEKIMH YCKOPEHUS, MPOEKIHH CKOPOCTH,
IIPOEKIIMH [TEpEMELIEHUS], KOOPIMHATHI IPU PaBHOYCKOPEHHOM NPSIMOJIMHENHOM JIBUKEHUU

1.5

CBobonnoe manenue. Dopmysbl, ONUCHIBAIOIIME CBOOOJHOE TMaJCHHE Tela IO BEPTUKAIH
(IBUKEHUE TeNla BHU3 UM BBEPX OTHOCUTENIbHO MOBepXHOCTH 3eMin). ['paduku 3aBucumoctu
OT BPEMEHU JIsi MIPOCKIMH YCKOPEHHUS, TPOCKIIUH CKOPOCTH U KOOPAMHATHI MPU CBOOOIHOM
M1aJICHUN Tea 110 BEPTUKAIIN

1.6

CKopocCTh paBHOMEPHOTO JIBUKEHUSI TeJla IO OKpykHOCTHU. HarnpaBienue ckopocTu.
CDOpMy'J'Ia JJIA BBIYUCIICHUS CKOPOCTH 4€PE3 pazu/lyc OKPY)KHOCTI/I " IIepuog 06paH_[eHI/I}IZ
2R
T

LenTpocTpeMurenbHoe yckopeHue. HampapiieHne LEHTPOCTPEMUTENBHOIO —YCKOPEHMS.
dopmyna 175 BBIYUCICHUS YCKOPEHUS:

L=

®opmyiia, CBSI3BIBAIOIIAS IEPHO/ U YaCTOTY OOpAIICHUS:

Vo= f

1.7

Macca. ITnotHocts BemectBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:

”_n
P=7

1.8

Cuna — BCKTOpHAA (I)I/I3I/IIICCK3.5{ BenuunHa. CIIOKEHHUE CUTT

1.9

SABnenue nnepiuu. llepssiii 3akoH HeroToHA

1.10

Bropoii 3akoH HeroTona:

F=m-d

COHaHpaBHeHHOCTB BCKTOpPA YCKOPCHUS TCJIa U BEKTOpPA CUJIBI, IICfICTByIOH.ICfI Ha TCJI0

1.11

Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:

Fy g=-Fi

1.12

TpeHI/IC IOKOsI U TPCHUC CKOJIbXCHUA. GDopMlea IJIL BBIYHUCJIICHUA MOIYJISA CHUJIbI TPCHHA
CKOJIB>KCHHUA:

Fo=p-N

1.13

Hedopmarus Tena. Yupyrue u Heynpyrue nehpopmMaui. 3aKoH ynpyroi nepopmanuu (3akoH
I'yka):




F=k-Al

1.14

BcemupHoe Tsarorenne. 3aKkoH BCEMUPHOTO TSATOTEHUS:
Fog. my -i}.‘:
R
Cuta TsxecTH. Y CKOpeHHEe CBOOOIHOTO MaIeHUsL.
dopmyiia 1715 BBIYUCICHUS CHIIBI TSHKECTH BOIM3H MoBepxHocTH 3emuu: F = mg.
JBuwxenue tutaHer BOkpyr Comnua. IlepBas kocmuueckas ckopocTb. HeBecomocTs u
Heperpy3Ku

1.15

Nmmynbe Tena — BeKTopHas GU3NYecKasi BEIMUHHA.
p=mo

I/IMHy.]'IBC cucteMsl Ten. I3meHeHue HUMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3akoH COXpPAaHCHUA UMITYJIbCa JJIA 3aMKHYTOI>'I CUCTCMBI TCJI:
D=y +im, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexanunueckas padora. @opmyra st BHIYUCICHUS paOOThI CUITBI:
A=Fsoosa
Mexanuveckasi MOIIIHOCT:

A
I

N=

1.18

Kunernueckas u mnoreHuuanbHas dHeprus. @opMmyna JUis BBIUKCICHHUS KHHETUYECKOM
SHEPTUH:
)

Hy
By
Teopema o kuHeTHueckod sHepruu. opmyna A BBHIYHCICHUS MOTCHIIMANBLHOW J>HEPIHH
Tena, MOAHITOro
Hag 3eMIISit:

E, = mgh

1.19

Mexannyeckas SHEeprus:
E=E.+E P
3aKOH COXpaHEHUs MexaHudeckod oHeprun. DopMmyna I8 3aKOHAa COXpaHEHHUS

MEXaHMYECKOHN HEepTruu B OTCYTCTBHE CUJI TpeHus: E = const.
IIpeBpanieHne MEXaHMYECKOM YHEPIUU IIPU HAJIMYUU CUJIbI TPEHUSL.

1.20

ITpocThiec MexaHU3MBI. «30JI0TOC MTPABHUIIO» MEXAHHUKH.
Peruar. Moment cutel: M - FI.
YciioBre paBHOBECHS phlvara:

M +M, +..=0
[ToxasmxubIN 1 HeOABWKHBIN O6510KU. KITJI mpocThix MeXxaHN3MOB,
T] — “%ME;—EH&H

‘iaarpaqamaﬂ




JlaBiieHne TBEPAOTO TENA.
@opMyina 111 BBIYMCIICHUS 1aBJICHHS TBEPAOIO Tena:

_F
pP= S
1.21 | JlaBnenwme raza. AtmochepHoe qaBICHHE.
I'unpocraTuueckoe AaBjieHUE BHYTPH KUIKOCTH.
dopmyra 1715 BBIYUCIICHUS JaBICHUS BHYTPHU KHUJIKOCTH:
P=pgh+D,
1.22 | 3akon Ilackans. ['mapaBnuyeckuii npecc
3akoH Apxumena. dopmyna uid ONpPENENICHUs BBITAJIKUBAIOLIEH CUIIbI, JEHCTBYIOIIEH Ha
TeJ0, HOrpyXEHHOE B )KUJIKOCTH WIIU Ta3:
Ycnoue miiaBanus tena. [lnaBanue cyioB 1 Bo3ayxoIiaBaHUe
Mexannueckue KoyieOaHuWs. AMIUIMTYAa, TEpHOA W 4YacToTa Kojebanuii. dopmyia,
CBSI3BIBAIOIIAS YACTOTY U MEePUOJI KOieOaHUH:
1.24
v=1
T
195 MaremaTuueckuii U Ipy>KUHHBIN MasTHUKH. [IpeBpaliienue sHepruu npu KojaedareaIbHOM JIBU-
KCHHUH
1.26 | 3aryxaromme konebanus. Beinyxnennsle konebanus. Pesonanc
Mexanunueckue BoNHBL [IpomosibpHble M MomepedHble BOJHBL. JlJIMHA BOJIHBI U CKOPOCTH
1.27 | pacnpocTpaHEeHUs BOJIHBI:
h=v-T
128 3Byk. I'poMkocTh M BbICOTa 3ByKa. OTpa)k€HHE 3BYKOBOM BOJIHBI Ha T'PAHUIIE JABYX CpE.
Wudpa3Byk u ynpTpa3Byk
[IpakTnueckue paboThI
W3mepenue cpenHelt MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; )KECTKOCTHU MPYXKUHBI; KOd-
(uLMeHTa TPEHUs CKOJIBKEHHS; paOOThl CUJIBI TPEHUS, CHIIBI YIIPYTOCTU; CPEIHEH CKOPOCTH
JIBUKEHHMs] Opycka TO HAKJIOHHOM TIOCKOCTH; YCKOpeHHs Opycka Npu JBHKEHUH TIO0
HAKJIOHHOM IJIOCKOCTH; YacTOThl M TepuojAa KojeOaHUM MaTeMaTHYecKoro MasTHUKA;
4acTOTHl M TIEPUO/a KONEeOaHHW MPYKUHHOTO MasTHUKA, MOMEHTa CHJIbI, JEHCTBYIOIIETO Ha
peIyar; paboThl CUJIBl YIPYIOCTH MpHU MOABEME Ipy3a C MOMOIIBI0 HEMOABUKHOIO OJIOKA;
199 paboThI CUITBI YIIPYTOCTH TIPH MOABEME TPY3a ¢ MOMOIIBIO TTOIBHXKHOTO OJI0Ka.

HccnenoBanne 3aBUCHMOCTH apXUMEIOBOM CHUJIBI OT 00bEMa MOTPYKEHHOM YacTH Tejla U OT
IUIOTHOCTH KHUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHUJIBI OT MAcChl T€ja; CUIIbI TPEHUS
CKOJIbKEHUSI OT CHJIbBI HOPMAJIBHOTO JAaBJIEHMSI M OT poOJa MOBEPXHOCTH; CHJIbI YIPYrOCTH,
BO3HUKAIOIIEH B MPYXHHE, OT CTENEeHU JAedopMaIy MPYKUHBI; YCKOpeHHUs Opycka OT yria
HaKJIOHA HAaNpaBIIAIONICH; Tepuosia (YacTOThl) KOJEOAHWI HUTSHOTO MasTHUKA OT JIJTUHBI
HUTH; TepHoAa KojeOaHU MPYKMHHOTO MAasATHUKA OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI;
UCCIIEIOBaHNE HE3aBUCHMOCTH TNepuoAa KoyiedaHWil HUTSHOTO MasTHHUKAa OT Macchl
rpy3a. [IpoBepka ycinoBus paBHOBECHSI ppluara




duznyeckue sBICHUS B IPUPOJIE: TPUMEPHI IBUKEHUS C Pa3IUYHBIMU CKOPOCTSIMH B )KHBOU U
HEXUBOW MpUPOJIe, NCHCTBUE CUJIBI TPEHUS B MPHUPOJICE U TEXHUKE, MPUIUBBI U OTJIMBHI,

1.30 | nBuxkenue ruianeT COMHEUHON CUCTEMBI, PEAKTUBHOE JABM)KEHUE KMBBIX OPTraHU3MOB, PbIYaru
B TeJIe YeNOBEKa, BIUSHHE aTMOC(EPHOTO JaBICHHS HA XHBOW OpPraHW3M, IUIaBaHHE PBIO,
BOCIIPUSATHE 3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IlyHAMH, 3XO
TexHuueckue ycTpOMCTBaA: CIMIOMETP, JATYUKH IIOJIOKEHHS, PACCTOSHUS M YCKOPEHHS,
JUHAMOMETP, MOIINUITHUKH, PAKEThI, pbluar, MOJABM)KHBINA U HENOJBUKHBIN OJIOKH, HAKJIIOHHAS

1.31 | mIocKoCTh, MPOCTHIE MEXaHU3MbI B OBITY, COOOILAONINECS COCY/bI, YCTPOHCTBO BOJONPOBO/IA,
THJIPABINYECKUAN Tpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOH HACOC, apeoMeTp,
9XO0JIOT, UCTIOJIb30BAHKE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIUUIOBBIE ABJIEHNW A
OCHOBHBIE TIOJIOKEHUSI MOJEKYJSIPHO-KMHETUYECKON TEOpUH CTPOEHHUs BelecTBa. Moaenu

2.1 TBEPJIOTO, KHUJIKOTO U ra3000pa3HOr0 COCTOSIHWIA BemlecTBa. Kpucramimueckue u aMmopQHbIe
Tena

29 JIBrkenune wuactui BemecTBa. CBs3b CKOPOCTH JBUKEHUS YaCTHI[ C TEMIIEPATYPOM.
BpoyHoBckoe nBmxenue, muddysus

2.3 | CmauuBaHMe U KallWJUIIPHBIC SBICHUS

2.4 | TenoBoe pacuMpeHue U CKaTHe

2.5 | TemmoBoe paBHOBecHe

26 Buytpennss sneprus. PabGora u Temnomepenaya Kak CrIocoObl HW3MEHEHUS BHYTpPEHHEM
SHEPrUu

2.7 | Buasl Temnonepeaayuun: TEIONPOBOAHOCTh, KOHBEKIIHS, M3JIyUYEeHUE
HarpeBanue u oxnaxnenue ten. KonnuuecTBo TEMaoThl. Y AelibHAS TEMIOEMKOCTD:

28 | 0=cm(t,-1,)
3aKOH COXpaHEeHHUsl PHEPTUH B TEIUIOBBIX Mpoleccax. Y paBHEHUE TEIUIOBOro OaaHca:

2.9 Ql _QE _”.:0

210 Hcnapenne u koHneHcanus. V3MeHeHne BHYTPEHHEN SHEPIUH B IIPOLIECCE UCIIAPEHUs U KOH-
nencaru. Kunenue sxunkoctu. Y aenpHas Temiora napoodpasosanus: L = Q/m

2.11 | BnaxxHocTh BO31IyXa
[InaBnenue u kpucramumsanus. Mi3aMeHenue BHyTpeHHEN 3HEPTUH NpH IJIaBICHUN U KPUCTAI-
JIU3anuu. Y 1enbHast TEeIoTa MUIABICHUS:

212

2=E
m

2.13 | BHyTpeHHsIsl SHEprusi CropaHusl TOIUTHBA. Y IeNibHasl TEIUIOTa CropaHust Torukea: ( = Q/m

2.14 | Ilpuniuns! pabots! TernoBsix apurateneid. KI1J] rennoBoro neurarens
[IpakTueckue paboThI
N3mepenue yaenpHON TEMIOEMKOCTH METANIMYECKOT0 IWIIMHAPA; KOJWYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJION KOMHATHOW TeMmeparypbl (MKCUPOBAHHOW MAacChl, B KOTOPYIO OIYILEH

215 HarpeTeli LMJIUHAP; KOJIMYECTBA _TEIUIOTHI, OTAAHHOTO HArPETBIM LMIMHAPOM, Mocie
OIyCKaHUsl €ro B BOAY KOMHATHOH TeMIepaTypbl; OTHOCHUTENIbHON BIAXXHOCTH BO31yXa;
yIEIbHOW TEIJIOTHI IUIaBJIEHUA JibJa. MccnenoBaHne M3MEHEHMsI TEMIIEpaTypbl BOJbI IIPH
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHA MpHU CMENIMBAaHUM XOJIOJAHON M ropsyeil BOJbI;
Ipolecca UCIIapeHust
dusnyeckue SBICHUS B TMPUPOE: MOBEPXHOCTHOE HATSHKEHHE M KalWUISPHBIE SIBICHHUS B

2.16 | mpupoze, KpucTabl B Ipupoae, u3nyueHue ConHia, 3aMep3aHie BOJ0EMOB, MOPCKHE OpHU3bI;
o0Opa3oBaHMe POChl, TYMaHa, WHesl, CHera

2.17 | Texuuueckue ycTpoiCTBa: KaWUISPbI, TPUMEPHl HCIIOIb30BaHUS KPUCTAJUIOB, KHUIKOCTHBIN




TEPMOMETp, AATYUK TEMIEPaTypbl, TEPMOC, CHUCTEMA OTOIUIEHHUS JIOMOB, THUTPOMETPHI,
TICUXPOMETP, MapoBasi TypOrHa, IBUraTe)Ib BHYTPEHHET0 CTOPAHUS

3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 | Dnexrpusanms ten. [IBa Buaa SIEKTPUUECKUX 3apsJIOB
3.2 | B3aumopeiicTBue 3apsokeHHBIX Tell. 3akoH KynoHa
3.3 | 3akoH coXpaHeHUs AIEKTPUUYECKOro 3apsaa
34 Onexrpuueckoe mnoisie. Hanpsx€HHOCTh 3nexTpuueckoro mnoss. IlpuHnun cynepnozunun
AIEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu nsnexkrpuueckux 3apsaaoB. JleficTBHE 3JIEKTPUYECKOrO MOJS Ha JJIEKTPUYECKHE
3apsabl. [IpOBOTHUKY U TUAIIEKTPUKU
36 [TocTosnHbIM 251eKTpruyYeckuil ToK. [ericTBus anekTpudeckoro Toka. Cuiia Toka. Hanpsbkenue.
I=qg/t ,U=A/q
37 DIEKTPUUECKOE COPOTUBIICHHE. Y IETbHOE ANEKTPUUYECKOE COMPOTHUBIICHHUE!
R = pl/S
3.8 3axon Oma st yuactka snektpuueckoi nenu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE TTPOBOIHUKOB:
I,=I,: U=U,+U,: R=R,+R,
3.9 | [HapamnensHoe coeanHEHNE IPOBOJHUKOB PABHOIO CONPOTHBIICHHUS:
R
U=UsI=l+1;R=""
CwMenianHble COeIMHEHHS POBOJIHUKOB
3.10 | Pabora u MomHOCTH dnekTprueckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenua:
3
3.11 0=I-R-t
312 OneiT Opcrena. MarHuTHOe IMoJie MPSMOrO MPOBOJHHMKA C TOKOM. JIMHMM MarHUTHOU
WHTYKITAH
3.13 | MarauTHOE ToJie MOCTOSITHHOTO MarHuTa. BzanMoeicTBre moCTOSHHBIX MAarHUTOB
3.14 | JleficTBHe MarHUTHOTO TOJIsI HA TIPOBOJTHUK C TOKOM
3.15 | OnbiTel @apanes. SBnenue snekrpoMaranTHON HHAYKIMA. [IpaBmiio Jlenma
[IpakTuueckue paboThI
N3mepenue aeKTpUYECKOro CONPOTUBIEHUS PE3UCTOPA; MOIIHOCTH AJIEKTPUYECKOTO TOKa,;
paboThI ANEKTPUYECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOAHMKE (PE3HCTOPBI,
3.16 | mammouka), OT HAIPSDKEHUSI Ha KOHIIAX MPOBOJHHUKA; 3aBUCIMOCTH COMPOTHUBIICHUS OT JIJTHHBI
MIPOBOJHMKA, IJIOLIAJH €r0 MONEPEYHOI0 CEUEHHUS U YIEIbHOIO CONTPOTHUBIICHUS.
[IpoBepka mpaBuiia AJis 3JIEKTPUUECKOTO HANPSHKEHHUS MPH MOCIEI0BATEIbHOM COEIUHEHUH
MIPOBOJHUKOB; MpaBuja JUIsl CHUJIbI AJIEKTPUYECKOTO TOKA MPH MApaJICIbHOM COEAMHEHHH
MIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)
dusnyueckue SBICHUS B TMPUPOJE: DIEKTPUUECKHUE SBICHUS B aTMocdepe, 3JICKTPHUECTBO
3.17 | )KMBBIX OpPTaHHU3MOB, MarHUTHOE TOJIE 3eMIIH, JIpei] MOIOCOB, POJIb MATHUTHOTO TOJIS IS
JKW3HU HA 3eMJie, TTOJISIPHOE CUSIHUE
TexHUueckue YCTpPOMCTBA: ANEKTPOCKON, aMIIEPMETP, BOJBTMETP, pPEOCTaT, CUETYUK
318 ANEKTPUYECKOU SHEPruH, 3JIEKTPOOCBETUTEILHBIE MPUOOPHI, HarpeBaTelIbHbIC
ANEKTPONpUOOpsl  (MIPUMEPHI),  DIEKTPUYECKHE  MPEAOXPAHUTENH,  DIEKTPOMATHHUT,
AJIEKTPOABUTaTENb MOCTOSHHOTO TOKA, TEHEPATOp MOCTOSHHOTO TOKA
3.19 | DnekTpomarauTHbIe BOHEI. [1Ikana 31eKTpOMarHUTHBIX BOJTH
3.20 | JlyueBas mozens cBeta. [IpssmonuHeitHOe pacipocTpaHEHUE CBETa




3.21

3akoH oTpaxxeHus cera. Ilnockoe 3epkano

3.22 | Ilpenomienue cBera. 3aKOH MPEJTOMIICHHUS CBETa

3.23 | ducnepcus cBera

3.24 | Jlunza. Xox aydeit B inH3e. DoKycHOE paccTossHue JTMH3bI. OnTuyeckast cua jgun3bl: D = 1/F

3.25 | I'ma3 xak ontuueckas cucrema. Onrudeckne npubopsl
[TpakTuyeckre paboThI
W3mepenune onTu4eckoil cuiibl coOuparomieil JTUH3bI; (POKYCHOTO PAacCTOSIHUS COOMpPAIOLIeH
TUH3BL (IO CBOWCTBY paBEHCTBAa pa3MEpOB IpeIMeTa W H300pakeHUs, KOria MpeaMeT

3.26 | pacnonoxeH B IBOWHOM (hOKyce), TOKa3aTessl MPeIOMIICHHSI CTEKIIA.
HccnenoBanue CBOWCTBA HM300paKEHUS, MOJYYCHHOTO C IOMOIIbIO COOMPAIOUICH JIMH3HI;
M3MEHEHHsI (POKYCHOTO PACCTOSIHUS JIBYX CIOXKECHHBIX JIMH3; 3aBUCUMOCTH yTJIa MPEIOMIICHHS
CBETOBOTO JIy4a OT yIJIa MaJICHUS] Ha TPAHMIIE «BO3JIyX — CTEKIIO»

397 dusnueckue siBieHUs B ipupose: 3aTMenus: Connna u JIyHsl, IIBeTa Tel, ONTHYECKUE SIBICHUS
B atMoc(epe (1iBeT Heba, pedpakius, paayra, MUpax)

3.28 | TexHuueckue yCTpOUCTBA: OYKH, IEPUCKOI, (hOTOAIIAPAT, ONTHYECKUE CBETOBOJIBI

4 KBAHTOBBGIE SIBJIEHU

4.1 PanuoaktuBHOCTh. Anlb(a-, 6eta-, ramma-u3nydenus. Peakiun ansda-u O6eta-pacnaaa

4.2 | Onwitel Pezepdopna no paccesuuto anbda-vactuil. [InanerapHas Monenb atoma

4.3 | CocraB atoMHoOrO sifpa. M30ToIBI

4.4 | Ilepuon nonypacmnajia aTOMHBIX sIJIEp

4.5 | SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsJOBOI0 H MACCOBOTO YHCEI
@dusnueckue SBICHHUS B MPUPOJE: ECTECTBEHHBIN PaJMOAKTUBHBIA (DOH, KOCMUYECKUE JTy4H,

4.6 | pamMOaKTUBHOE U3IyYCHHE MTPUPOJHBIX MUHEPAJIOB, ICUCTBUE PAJMOAKTHBHBIX U3TYYCHUH Ha
OpraHu3M 4YeJIoBeKa

47 TexHUUecKue yCTPOWCTBA: CIIEKTPOCKOI, WHAWBUIAYAIBHBIA J03UMETp, Kamepa BuibcoHa,

sIepHasl SHEPreTHKA




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIbI JIJIS1 YHEHUKA
» ®usnka: 7-i kiacc: 6a30BbIN YpOBEHB: YUE€OHUK; 3-¢ u3gaHue, nepepaboTaHHOe
[Teppimkun  WM.M., HBanoB A.W. AxkmumonepHoe o0mecTBo «M31aTenbcTBo
«IIpocsemenue»
METOJUYECKUE MATEPUAJIbI JIUIA YUUTEJIA
o ®dusuka. 7 KJacc: ONMOPHbIE KOHCIEKTHI U pa3HOypOBHEBbIE 3a1anus / A. E.
mapoH, E. A. Mapos. AkimonepHoe ob6mectBo  «M3marenbcTBO
«IIpocBemenue»
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbhl U PECYPChlI CETHU
NMHTEPHET
https://college.ru/fizika/
http://www.fizika.ru/
http://somit.ru/
http://yos.ru/natural-sciences/scategory/18-phisic.html
http://fiz.1sept.ru/fizarchive.php
http://www.school.mipt.ru/
https://teach-shzz.jimdo.com/
http://school-collection.edu.ru/
. http://fcior.edu.ru/
10. http://www.virtulab.net
11. http://seninvg07.narod.ru/004_fiz_lab.htm
12. BuptyanbsHble 1aboparopHbsie paboTsl 1o ¢pusuke. 7 - 9 xkiacc. [IporpamMmmuo-
Meroanuecknii KOMIUIekT / K.§.H. A.1O. I'ps3uos, k.¢.-Mm.H. C.b. Penkukos, A.A.
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KynpsiBues, T. I'. Kynpsmosa. - «HoBb1i guck».
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