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IIpoekTt
HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
yIIyOI€HHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxke ¢ yuéroM (enepanbHOl paboueil mporpaMMbl BOCITUTAHUS
u Konnenuuu npenojaBanus yueoHoro npeamera «Duszukay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMpPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3alIPOCOB OOYYAIOIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHUIO (M3UYECKUX 3HAHUM, U Ha (OPMUPOBAHUE E€CTECTBEHHO-HAYUHOMU
rpaMOTHOCTH  oOydammuxca. B mnporpamme mno (Qusuke y4YUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEMETHBIM pe3yJibTaTaM O0y4eHHUS, a TaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB HA YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no ¢usuke ycraHaBIMBaEeT paclpeiesieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3Y4YEHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEpPXKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEJIbIO OKa3aHWs METOJIUYECKON
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MIPEIMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHUEHN, OUOJIOTHEN, acTpOHOMUEH U pu3ndecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHUHY MHUpA, MPEIOCTABISIET HamOoJee SCHbIS
oOpasibl MPUMEHEHUsI HAYYHOTO METO/a MO3HAHUs, TO €CTh Croco0a MoTydeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUsA B CTPYKType OOIero
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢u3ukum Ha YIyOJIEHHOM YpOBHE TMPEAIOJIaracT yBEpPEeHHOE
BIIaJICHUE CIeIyIOLUMU KOMIETEHTHOCTSIMH, XapaKTepU3yIOITUMU
€CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OIICHWBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMS;

MHTEPIPETUPOBATh JAHHBIE U HCIIOJIL30BaTh HAYYHBIE JOKa3aTEIbCTBA JJIS
MOJIyYeHUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HaA YpPOBHE OCHOBHOro o0I1Iero oOpa3oBaHUs
onpenenensl B KoHuenmuu npenojaBaHus ydeOHOro mnpeaMera «@Dusnka» B



oOpa3oBaTenbHbIX oOpraHuzauusx Poccuiickoit dDenepanuu, peann3yromux
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBI, YTBEPKACHHONH pElICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poToKosa oT 3
nekadps 2019 r. Ne [1K-4BH).

[enun nzydenust Gu3MKU Ha YrIIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpPeca M CTPEMIICHHS OOYydalolUXCs K HAyYHOMY H3yUEHUIO
IIPUPOJIbI, PA3BUTHE X UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOPMHUPOBAHME
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

(opMHUpOBaHKME HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HHS OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHHEe YMEHHUU TPUMEHATH (U3HUECKUE 3HAHWSA U HAYYHbBIE
JI0Ka3aTeNbCTBA U1l OOBICHEHUS OKPYKAIOIINX SIBJICHUI;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  CSTELHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HallpaBJICHUU;

dbopMHpoBaHWEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHUIO (U3uKu Ha
yIIyOJIEHHOM YPOBHE B paMKaX COOTBETCTBYIOIIUX PO et 00yueHus: Ha ypOBHE
CpeaHero oo1iero oopa3oBaHusl.

JlocTmxeHre 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO
o01ero 00pa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a]1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, DJIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

MpUOOpPETCHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UYECKUE SIBJICHUS HA
OCHOBE M3yYEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHUE METOOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/IaHWsI W UCIONB30BaHUS (U3MUYECKUX MOJENeH, BKIOYas TBOPYECKUE W
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIBCKUX YMEHHI: HAONIONATh SIBICHHUS U U3MEPSTh
(bu3MYecKue BEIMYUHBI, BBIIBUTATh THIIOTE3bl U MpE/jiarath SKCIIEPUMEHTAIbHBIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
WCCIICIOBAHMsI, aHATM3UPOBATh TIOJTyYEHHBIC JAHHBIE U JIENIaTh BBIBOIBI,

OCBOCHHME MNPUEMOB paboThl ¢ WHpOpMaIel (U3HMYECKOTO COAepKaHus,
BKJItOYasi THPOPMAIIMIO O COBPEMEHHBIX JTOCTIKEHUAX (DU3UKHU, HHTEPIIPETAlUI U
KPUTHUYECKOE OLIEHWBaHNE NH(POpMAIIH;



3HAKOMCTBO CO cdepamMu MpodheCcCHOHATHHONU MEATeTLHOCTH, CBI3aHHBIMH C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
buznyeckoil HayKu.

Ha nzyuenue ¢usuku (yriayOaéHHBIN yPOBEHb) Ha YPOBHE OCHOBHOTO OOIIIET0O
obOpazoBanus orBoautcs 340 gacos: B 7 kinacce — 102 yaca (3 yaca B Hezelnw), B 8
kimacce — 102 ygaca (3 yaca B Hezento), B 9 kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®duzrka — Hayka O mpupoje. SBneHus npuponabl (3IEMEHTHI COJAEPKAHMUS,
BKJIIOYAIONINE MEXKIpEAMETHbIe cBsi3u). Dusmyeckue SBICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
N3mepenne @u3anyeckux BeIUYMH. OTaloHbl. Puszndeckue npudopsl. llena
nenenus. [lorpemnocts n3mepenuil. [IpaBuna 6e3omacHoro Tpyaa npu padore c
1a0opaTopHbIM O0OpynoBaHMEM. MexayHapoaHas cuctema enuHull. IlepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH U3y4aroT npupoay. EcTecTBeHHO-
HAay4YHbId METOJl TO3HAHWA: HaAONIOACHUE, IIOCTAHOBKA HAy4YHOrO BOIIPOCA,
BBIIBJKEHUE THUIIOTE3, SKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIeCcKUX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

Mexannueckue, TENIOBBIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
SBJICHUSL.

®duznueckre NpHOOPH M TPOLEAYypa MPSMBIX W3MEPEHUM aHAJIOTOBBIM H
U (HPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUMN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepenue BpeMeHHU.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Teld. MeTox psaoB.

IIpoBeneHne wHccienoOBaHUS IO IMPOBEPKE TUIOTE3bl: JAIBHOCTH IOJIETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Pa3znean 2. IlepBoHayasibHbIe CBEI€HUS O CTPOCHUH BelleCTBA.

CrpoeHne BeniecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U mMacchl. OIBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHune uactul BemiecTBa. CBs3b CKOPOCTH JBW)KEHHMS YacCTUL[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [uddysus. BzanmopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(kpuctamnmyeckux) Tesl. B3anMoCBs3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX



arperaTHbIX COCTOSTHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTOIb30BaHueM (pororpaduii).

OneITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

Paznen 3. /IBukeHue u B3auUMOACHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHEe. CBOOOAHOE MajJeHHE KaK MPUMEpP HEPaBHOMEPHOTO
nBrxeHns: ten. CkopocTb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOiue
MOHATUST 00 OTHOCHUTENBbHOCTH JABWXKeHUs. CIOXXEHHEe CKOPOCTEH i Ted,
JBIOKYIIUXCS MMApajiyIebHO.

SBnenue wuHepnuu. 3aKOH WHEpUMH. B3ammoneincTtBue Ten Kak MpUYAHA
M3MEHEHUSI CKOPOCTM JABMXKEHHUs Teil. Macca Kak Mepa HWHEPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. I[lnoTHocTh BemecTBa. CBs3b IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJT B eauHuIle o00béma BemectBa. CMecH M CIUIAaBBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ MOMONIIBIO AMHAMOMETpA. SIBJIECHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. HeecomocTs. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKONbXKEHUSI U TPEHUE IOKOs, BSI3KOE TpEeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HTHEPIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 110 B3aUMOJIEHCTBUIO TEJL.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuvie pabomul u onvimaol.



OrnpeneneHrue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIApUKA B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOHIIS U TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivm)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

OMnbIThL, AEMOHCTPUPYIOLIME 3aBUCUMOCTD CUJIbI TPEHUS CKOIBKEHUS OT CUJIBI
JIABJICHHS M XapaKTepa CONPHUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBETUUCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCMMOCTb JABJICHUs ra3a oT 00bEMa 1 Temnepatypsl. [lepenaua
JABIICHUSI TBEPABIMU TEJIaMH, JKHAKOCTAMH W ra3zaMu. 3akoH Ilackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuEe BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpoiCcTBO BOAONIPOBOAA.

Atmochepa 3emnn u atrmocdepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
Bo3aymHOM oOonouku 3emid. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEpPHOT0 JAaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3aKkoH Apxumena. Y clioBUE BOSHUKHOBEHHS BHITATKUBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. Bo3ayxormniaBaHue.

Hemoncmpauuu.

3aBUCUMOCTh JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTD BBITAIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOU B JKUIKOCTH
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue miaBaHus TEJ: IUIaBaHUE WA MOTPYKEHUE TeNl B 3aBUCHUMOCTH OT
COOTHOIIIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.



HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYyKEHHOU B
KUJIKOCTh YaCTH Tea.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO, OTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OINPEEICHUE
€€ rpy30I0AbEMHOCTH.

Pa3zgeua S. PaGora u MOIIHOCTB. JHEPIrus.

Mexanudeckast paboTa JJIsl CHJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [IpaBuno
MOMeHTOB. [IpuMeHeHHe TmpaBWiia paBHOBECHsS pbluara K OJOKY. «3050TOe
npaBuio» mexanuku. KITJ] mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBbIX OpraHu3Max.

Mexanuueckas dsHeprusi. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPrusl.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y [IPEBPALCHUS DHEPTUU B MEXaHHKE.

Jemoncmpayuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanue yciioBUN paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peruara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOABUXKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTU MPHU MOABEME TPY30B MPHU MOMOIIU
MMOABYKHOTO OJIOKA.

N3ydeHune 3aKk0Ha COXPaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJIeHHS.

OCHOBHBIEC TIOJOXKEHHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUSA
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.



Monenn TBEPIOTO, KHAKOTO M Ta3000pa3HOrO0 COCTOSIHMM BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEXHOJOrnyh MOJyYeHUs HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB I'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHWE, CMAauMBaHUE, KallWJULIPHbBIC
ABJICHHs. TENJOoBOE€ pacUIMpEHHE M CKaThue. 3aBUCUMOCThH JAaBJICHHUS Ta3a OT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBMKEHHMSI YacTull. TemneparypHsble IIKaJIbI.

Buytpennsis sHeprus. CnocoObl HW3MEHEHHMS BHYTPEHHEH SHEPTHUu:
TEeIUIonepeaaya u coBepiieHre padoTel. Buasl Temonepeaaun: TEmIONPOBOIHOCTD,
KOHBEKIMs, W3IyyeHue. Buael Termonepegayn B OPUPOAE U TEXHHKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TernaooOMeH U
TEIJI0BO€ paBHOBecHe. 3akoH HpioToHa-PuxmaHna. YpaBHeHHE TEIJIOBOro OaaHca.

[InaBneHue u OTBEpAEBAaHNUE KPUCTAJUIMUECKUX BEILECTB. Y IelbHAs TEIUIOTa
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TeIU10Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHUS OT aTMOC(HEPHOTO
naBJjeHUA. HachlleHHBIN M HEHACBIIIEHHBIN MTap. BIIaxXHOCTH BO31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiunel pabotsl TeroBeix asurateneit. KIIJ TemmoBoro nBurarens.
TeruioBple ABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnoBble IOTEpU B
TEIJIOCETSIX.

3aKOH COXPAaHEHMSI U NPEBPAILLCHHS SHEPTHMM B MEXAHUYECKUX M TEIJIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

Habmoienue OpoyHOBCKOTO IBUYKEHUSI.

Hab6mronenue nuddysuu.

HaGniogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS M
KaNMWUISIPHBIX SIBIICHUU.

HabGnrogenue TemioBoro paciupeHus Teml.

M3MeHeHne naBiieHUs rasa MpU HW3MEHEHHH OObEMa M HarpeBaHUU WU
OXJIaXKICHUH.

[IpaBuna naMepeHus: TeMiepaTyphl.

Buns! Teruionepenayn.

OxJnax/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEITHUMH CUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BELLECTB.

HaOmronenune kuneuus.



Habnrogenue nocTosHCcTBa TEMIIEPATYPhI MPH IJIaBICHUU.

Moenu TenIOBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnBITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

W3mepenne TeMiiepaTyphl IPU HOMOLIH )KUJKOCTHOTO TEPMOMETPA U JaTUHKA
TEMIIEpaTyphl.

OnpiTel MO HAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, >KUIKOCTEH H
TBEPJIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

HccnenoBanve 3aBUCHUMOCTH JABJEHUS BO3AyXa OT €ro oo0béma W
TEMIIepaTyphl.

[IpoBepka runoTes3sl JUHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

HaGnrogenue wu3MeHEHUs BHYTPEHHEH SHEpPruM Tela B  pe3yibTaTe
TEIJIONepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue siBJIEHUS TEIUIOOOMEHA ITPU CMEILIMBAHUH XOJIOITHOM U TOpsUei
BOJBI.

Omnpenenenre KOJIMYeCTBa TEIUIOThI, TOTYYEHHOTO BOAOH MpH TETJIO0OMEHE €
HArpeThIM METAJNIMYECKUM LIMITUHIPOM.

OnpeneneHre MOIHOCTU TEIUIOBBIX MOTEPh (3akoH HetoToHa-Puxmana).

Onpenenenue yIeapHON TEINIOEMKOCTH BELIECTBA.

Hccenenosanue nporecca UCIapeHus.

Omnpenenenne OTHOCUTEIBHON BIAJKHOCTH BO3yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH Kyrnona.

Onekrpuueckoe notsie. Hanpsok€HHOCTH anekTpudeckoro mnoiid. IIpuHnmn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsnoB. DJIEMEHTAPHBIA AJIEKTPUUECKUANA 3aps.
Crpoenue aroma. IIpoBOAHMKH, IUAIEKTPUKA M TOJYNPOBOJAHUKH. 3aKOH
COXpaHEHUS IEKTPUUYECKOTO 3apsiaa.

DJIEKTPUYECKUIT TOK. YCJOBHUS CYIIECTBOBAHMUS JJIEKTPUYECKOTO TOKa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro Toka (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B METAIIAX, )KUJIKOCTAX U ras3ax.

Onextpuyeckas nenb. Cuina Toka. DNEKTPUYECKOe HanpsHKEHUE. AMIIEpMETP
Y BOJIFTMETP B LIENH MOCTOSIHHOTO TOKa. CONpOTUBIIEHNE POBOJHUKA. Y IEJIBHOE
CONpPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U



napajuieabHOE CoeIMHeHHE TPOBOAHUKOB. DJIC B e MOCTOSHHOIO TOKA. 3aKOH
Oma mis monuoit nenu. [lpaBuna Kupxroda. Pacy€r mpocThIX 3neKTpUYecKux
uenen. HennHelHbIe SJIEMEHTHI.

Pabota ¥ MOIIHOCTH DJEKTpUYECKOrOo ToKa. 3akoH Jlxoynsa-JleHua.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMBIKAHHE.

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHOE
noie. MarauTHoe mosne 3eMJIM W €ro 3HadyeHHWe Il KU3HM Ha 3emie. OmnbIT
Opcrena. MarautHoe noje 3iekTpuyeckoro toka. OmbiT Amnepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA IIPOBOJIHUK C TOKOM.
Cuna AmMnepa u onpenesieHue €€ HalpaBieHUs. DICKTPOJABUTATENDL MTOCTOSIHHOTO
ToKa. lcnosb30BaHMWE SIJIEKTPOJABHUTATENEN B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DONEeKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HMCTOYHUKAX DSHEPIHUH. DKOJIOTMYECKUE
pOOIEMBI SHEPTETUKH. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DNeKTpocTaTHYeCKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyYMa)KHBIX CYJITAHOB.

[TpOBOHUKH U AUBIECKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

N3mepeHne CUITbl TOKa aMIIEPMETPOM.

N3Mepenune 37eKTpUYECKOTO HAPSKEHUS BOJIBTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3IeJIEHUs MOJHOCOB MAarHUTA.

MoaennpoBaHre MarHUTHBIX MMOJIEA MOCTOSIHHBIX MATHUTOB.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.



DNeKTpOABUTATEIb TIOCTOSIHHOTO TOKA.

OneiTel @apajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnpITel 1O HAOMIONEHUIO JJIEKTPU3AIUU T TMPU CONPUKOCHOBEHUH M
WHIYKIUEN.

HUccnenoBanne JEUCTBUS —JJEKTPUYECKOTO IO HA NPOBOJHUKUA U
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE ANEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS. Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JEKTPUUYECKOTO COMPOTHBIICHHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAU MTONEPEYHOT0 CEYEHU U MaTepHaa.

Omnpenenenue y1eapHOT0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka TmpaBuia CJIOKEHHS HANPSOHKEHUHM TMPU  TOCIEI0BATEILHOM
COEJIMHEHUHU JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia i CWIBl TOKAa MpPU MAPAJUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

Onpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[TpoBepka BeimoHEHUS 3aK0HAa OMa 7151 TOJTHOW LIETIH.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJMBaHUS I NOJYIPOBOJIHUKOBOIO IUOJA).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIIHOCTHU JIEKTPUUECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

W3y4yeHne MarHuTHOTO TMOJISl IOCTOSTHHBIX MAarHUTOB MPU UX O0BETUHEHUHU H
pazzieneHuu.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEIIKY.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUS KATYIIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCyTCTBUS) CEpACYHUKA B KaTylIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl 31€KTPOIBUTaTENS.

N3mepenne KII/I anextpoaBurareabHON yCTaHOBKH.

OnepIThl 1O  HMCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIUU:
UCCIIEIOBAaHUE N3MEHEHUM 3HAUEHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 KIIACC



Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe aBuwxkeHue. MarepuanbHas Touyka. CrocoObl OmMCcaHUs
MEXaHUYECKOTO JABWKCHUS: TaOJIMYHBIN, rpaduueckuit, aHanuTudeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUIKEHHUS.

BekTopHbIE BEIMUMHBI, ONEpALMM C BEKTOPAaMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpUAIBHOW TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE IBMkeHNE. HepaBHOMEpHOE NpsIMOJIMHENHOE IBH>KeHUE. CpenHsis
Y MTHOBEHHAsi CKOPOCTh TeJa IPH HEPABHOMEPHOM JBUKECHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKCHUE. Y CKOPEHHUE
cBoOoaHOrO nmagenus. OneITel [ anuies.

['paduueckas mHTEpHIpETallvd YCKOPEHUS, CKOPOCTH, MPOUJIEHHOTO MYTH U
IEpEMELECHHUS IS MIPSIMOJIMHEUHOTO JBUKECHUSL.

JIBrKeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBHMkEeHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
Y 4acToTa OOpallleHus Npyu paBHOMEPHOM JBUKEHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuinbl. PaBHOI€MCTBYIOIIAA CHIIa.

[IepBsiii 3ak0H HbtoToHa. Bropoii 3akon Herotona. Tpertuit 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbXKEHHUS, CHUIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBUKEHHE T IO OKPY>KHOCTHU MO/ IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnum m nmoabéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
ammaparbl, CyJa HAa TMOJABOAHBIX KpPBUIbAX, AHTHUKPBUJIO Ha CKOPOCTHBIX
aBTOMOOWIISIX. [[BoKeHUe 1moe31a Ha MarHUTHOW TTOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BU>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie IiaHer BOkpyr Comuua). Ilepmas
KOCMHMYECKasi CKOPOCThb. HeEBECOMOCTh M MEpErpy3KH.

PaBHoBecue maTepuanbHON TOUku. AOCONMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. U3smMenenue umnyisca. IMnynbe cuiibl. Ypyroe u Heynpyroe
B3aMMOJICHCTBUE. 3aKOHbI M3MEHEHUS M COXPaHEHWs HMITyJibca. PeakTuBHOE
JIBUKCHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnmanbHast SHEPTHs Tena, MOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxxaTon npyxuHsl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH M3MEHEHHUS M COXPAHEHUS
MEXaHUYECKOU YHEPTUH.

Hemoncmpauyuu.



Habnrogenue MexaHM4ecKOro ABMKEHUS Tela OTHOCHUTEIBHO Pa3HbIX TeEl
OTCYETA.

CpaBHEeHHE IyTE€d W TPAeKTOPUHA JBMKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJTMHENHOTO JIBUXKEHUSL.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHHUSI.

HabGnronenue nBM>KEHMS TeJla 0 OKPY>KHOCTH.

HabGmronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa PU3UKHU.

HaOmronenue paBHOBecHs TeJl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
WHEPIUAIbHBIX CUCTEMAaX KaK MOATBEPKIECHUE TPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHS TeJla OT €ro MacChl U IEUCTBYIOIIEH Ha HETO CHJIBI.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrybca Mpy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITyJIbca IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHE UMITyJIbCa [P YIPYTOM B3aHUMOJEHCTBUU.

HabGnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaICHHH.

CoxpaHeHHE 3HEPTUHU TP ABHXKEHUM TeJ1a IO JCHCTBUEM MIPYKHUHBI.

Jlabopamopuvie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa [Uisi pasroHa W JAJBHEWIIEro paBHOMEPHOIO
JBUKEHUS IAPUKA WIH TETIEKKU.

Omnpenenenue cpeiHel CKOPOCTU CKOJIbKEHUS OpyCKa WIIH JBUKEHUS IapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue YCKOpEHHUs Tella NpPH PaBHOYCKOPEHHOM JBH)KEHHH IIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka rumoTe3bl: €Ciy MpU PAaBHOYCKOPEHHOM JIBUKEHUH 0€3 HauaabHOU
CKOPOCTH ITyTH OTHOCSITCS KAaK PsIJi HEYETHBIX YHCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanne 3aBUCUMOCTUM  CUJIBI  TPEHHSI CKOJBXEHHUS OT  CHJIBI
HOPMAJIBHOT'O JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.



HccnenoBanue 3aBUCUMOCTH CHJIBI YIPYTOCTH, BOSHUKAIOIIEH B IPYKUHE, OT
cTerneHu aepopMaIiy Mpy>KUHEI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TEJa IO
TOPU30HTATBHON OBEPXHOCTH.

Onpenenenue pabOTbl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyja. [‘apMoHuYeckue KojebaHus. 3aryxaromniye KoyeOaHus.
Boinyxiennbie konebanus. Pesonanc.

MaremaTnuecknii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: HHTEppepeHIus u nudpakius. JlJinHa BOJHBI U CKOPOCTH €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yinbTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpayuu.

HaOmronenne koneGanuii Tel nod OEHCTBUEM CHWJIBI TSKECTH W CUJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HaGmronenune nuntepdepeHun u 1ugpakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTHYECKOT0 MasTHHUKA.

OmnpeneneHue 4acToThl U Mepruoia KojieOaHUuN NPy KUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHU Tpy3a Ha HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOAaHUHN MPYKMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoia KoieOaHuil rpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MAcChl rpy3a.

OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJIEOAHUI MPYKUHHOTO
MasiTHUKA OT MaCChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.



Paznen 10. DineKkTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBs3U. Pagnonokanusa. Kocmuueckas cBA3b.

DIleKTpoMarauTHas npupoja cBera. CKOpocTh cBeTa. BonHOBBIE CBONMCTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHsL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiuys cBeTa.

Jlabopamopnvie pabomul u onvimaol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMIBHOIO
tenedoHa.

[TpoBeneHne onpITOB MO HAOIIOAEHUIO UHTEPDEPEHIIMU U AUPPAKIIMU CBETA.

Paszpnen 11. CBeToBbIC SIBJICHUS.

JlyueBass MojJenb CBE€Ta W TE€OMETpUYecKas oNnTuka. VCTOYHHMKHM CBeTa.
[IpssmonuHeliHOE pacnpocTpaHeHne cBeta. 3armenus Connna u JIynel. Otpaxenue
ceera. [lmockoe 3epkano. 3akoH oTpaxeHusi cBeta. [locTpoeHne n300pa)keHuM,
c(hOpPMHUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxkeHue cBerta.
Hcnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBO/AX, ONTOBOJOKOHHAS
CBS3b.

JIunza, xom mnyuern B nuH3e. Popmyna TOHKOW JuH3BL. IlocTpoeHue
n300pakeHud, CcHOPMUPOBAHHBIX TOHKOW JMH30M. OnTHYeckas cHcTeMa
¢doroanmnapara, MUKpPOCKONAa M Tejleckonma. [7a3, Kak omnTHYecKas CHCTEMa.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HptoTona. CroxkeHue
CHEKTpalIbHBIX IBETOB. Jlucepcust cBeTa.

Hemoncmpayuu.

[IpssmMonuHeHOE pacipOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuit B IIIOCKOM 3€pKaje.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHU ¢ TOMOIIBIO JIUH3.

[Tpunuun geictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

Mopens rina3sa.

Paznoxenue 6e1oro cBera B CIEKTP.



[Tonyuenue 6esoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX 1[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanne 3aBUCHMOCTH yTIila OTPAXEHHS CBETOBOTIO Jyda OT yIJa
MaJICHUS.

N3yyenue cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

HccnenoBanne 3aBUCMMOCTH yIJia MPEJIOMIICHUS OT YIJIa MaJIeHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3IYX—CTEKIIO».

[Tonyyenune n300paxkeHU ¢ TOMOIIBI0 COOMPAIOIICH JTMH3BI.

Omnpenenenne (POKYCHOTO pacCTOSHUS M ONTHYECKOM CHIIBI COOMparomie
JIVH3BI.

OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHIO IIBETA MPEAMETOB NPU WX HAOIIOJCHUHU 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHnTOBBIE SIBJICHHUS.

Omneitel Pe3epdopna v minanerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sapa. HM3oromsl.  PaguoakTuBHBIE
npeBpaiieHus. [lepuoa momypacnajga aTOMHBIX sifep. [[elcTBue paanoaKTUBHBIX
M3JIy4YCHUHN HA )KUBBIC OPraHMU3MBbI. 3alIUTa OT PAJANOAKTUBHOTO U3ITyYECHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSJ0OBOTO U MAacCOBOrO YMCEIN.
OHeprus cBsI3M aTOMHBIX snep. CBs3p Macchl W dHepruu. Peakuuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SepHas sHEpreTHka.
DKoJIorTuYecKue MpoodIEMbI SIICPHON IHEPTETUKH.

Hemoncmpauuu.

CrekTpbl U3Ty4YEHUS U TTOTJIOLICHMUSI.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Boaopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYYEHUH.

Perucrpanus nzmydeHust IpUPOIHBIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamopuwie pabomul u onvimaol.

Hab6nrogenue CrutonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanne TPEKOB: U3MEPEHHUE SHEPTUM YACTHUIIBI IO TOPMO3HOMY IYTH
(o potorpadusm).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-0000MAIOMNN MOAYJTh TIPEAHA3HAYCH JIJII CHUCTEMAaTH3aIuN
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO



Ipy W3YYCHUU BCEro Kypca (U3WUKH YIIyOJIEHHOTO YpPOBHS, a TakXke s
MOATOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY dK3aMeHY 1Mo (pu3uKe.

B mpomecce wu3ydeHHss AaHHOTO MOIYJSI PEATM3YIOTCS W TIOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX M  METalpeIMETHhIX pe3yJbTaToB o00y4deHUs, (OpMUPOBAHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHUE SIBJICHUI Ha OCHOBE
npuMeHeHUsT (QU3NYEeCKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
THITOTE3, MMOCTAHOBKA IEIM W TUIAHUPOBAHUE HWCCICIOBAHWS, aHAINU3 JAaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[IpeanoututenbHOl (HOpMOM OCBOEHHS MOJIYJSL SIBIAETCS TMPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUYAET:

pereHue 3amad, OTHOCSIIMXCS K Pa3IMdHBIM pa3ieiiaM W TeMaM Kypca
(bU3HMKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUTUX COJEPKaHUE PA3HbIX Pa3JIeIoB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIIOYast paOOTHI M OMBITHI U3
MEePeYHEe K pasfenaM Kypca) B YCIOBHSAX CaMOCTOSTEIBHOTO ILIAHUPOBAHMS
MIPOBEICHUSI MCCIICTOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHUS BEIINYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUH MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3amaHusl O E€CTEeCTBEHHO-HAYYHOW TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy Haj TPYNIIOBEIMU WM MHAWNBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMArHOCTHYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3a/laHusl Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTUAarHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTEIICHb TOTOBHOCTH O0YYaOIIHUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a Takke
CBUJIETEIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyuenus GuU3MKU HA YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHUs
y oOyuaromerocss OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

o I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

o 2)2pasrxcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCThH K aKTUBHOMY YYaCTHIO B 00CYKJIE€HUHU O0IIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUATHE ICTETUYECKUX KaueCTB (DU3MYECKON HayKd: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

o 4)uennocmu HaAYUHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKh KakK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJIBTYPBIL;

OpUEHTalUsl B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOW II0003HATETLHOCTH, HMHTEpPEca K HCCIEeI0BATENbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHHME LIEHHOCTH Oe3omacHoro o0pa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTH TIpaBWi O€30MacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBHUSIX;

c(OpMUPOBAHHOCTH HaBbIKa pe(IIEKCHH, PU3HAHUE CBOETO MPaBa Ha OMIMOKY
Y TAKOT0 K€ MpaBa y APyroro 4ejioBeKa;



e 6)mpy0oeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

e 7)IKONO2UYUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JTAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAIOLIEH CPE/IbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX

pelieHus;
o 8)adanmavyuu K U3MEHAIOUWUMCA YCTI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJIEHCTBUU TIPU BBINOJHEHUH MCCIEAOBAHUN U
IIPOEKTOB (PU3NYECKON HANIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM JAPYTHX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4e€pe3 IMPaKTHYECKYIO
NeSATEIbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHUM, YMEHHH (HOpPMYyIHpPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JlacTU
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHUU;

CTpEMJICHHE aHAJTM3UPOBATH U BBISBISATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLICHKAa CBOMX JECHCTBUM C YYETOM BIMSHMUSA HA OKPYXKaIIIYK Cpeny,
BO3MOXKHBIX [NI00ABHBIX TOCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHMs IpOrpaMMBbI IO (PU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuaromierocsi OyayT chOpMHpPOBAaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA, PETYJISATUBHbBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIE JeHCTBUSA
ba3oBble 1ornyeckue aefcTBus:
BBISIBIISITH U XapaKTEPU30BaTh CYLIECTBEHHbIE PU3HAKNA OOBEKTOB (SIBJICHUN),
KJIaCCU(PULIUPOBATH UX;



BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMsI B pacCMaTpPUBAaEeMbIX (paKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIKIO, TOTYUECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH MPEIOJIOKEHUS 00 MX PA3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlpPOChl MPU TMOUCKE U
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPIPETHUPOBATH HH(POPMALIUIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

OIICHMBATh HANEKHOCTh HH(POPMANMKM TIO KPUTEPHSAM, MPEIIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIOKHBIMH CXEMaMHu,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B X0JI€ 00CYXJIeHHUSI yueOHOIr0 MaTepuaa, pe3yJbTaToB Ja00paTOPHBIX padOT
U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJAa€MOI TEMbI U BBICKA3bIBATh
UJEM, HALICJICHHbIE HAa pELICHUE 3a/Jadyd U NOJAJep>KaHHe OJaroenareIbHOCTH
OOIICHHS,

COTIOCTABJISATh CBOM CYXKJICHHS C CYKACHUSMH JPYIMX YYACTHHKOB JIWAJIOTa,
OOHapy>KUBaTh Pa3IMuMe U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTAX;



nyOIMYHO TPEACTABIATh PE3YIbTAThl BBIMOJIHEHHOTO (PU3WYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodiaembl;

NPUHUMATD 1EIH COBMECTHOU AEATEIbHOCTH, OPTaHU30BBIBATh JEHCTBHS T10
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO ¥ KOOPAWHUPYS CBOM JCHCTBUSA C APYTUMHU YJICHAMU
KOMaH/1bl;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOMMIA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYyAIUsIX, TPEOYIONUX s
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM peIIeHUs (U3NUECKOW 3amadul WiIu
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIlu{ U TIpeajiaraTh MaH €€ N3MCHCHMUS;

OOBSCHATh  TPUYHMHBI  JOCTHKEHUS  (HEIOCTW)KCHHS)  PE3yJIbTaTOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOro HCCIEAOBaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
WU3MCHUBIIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJ€ CIopa WIH IUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYTOro.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xoniy oO0y4yeHus ¢ 7 kiacce npeIMeTHBIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUI:



WCITOJIh30BaTh MOHATHSA: (PU3NUYECKHE U XUMHUYCCKHUE SBIICHUS, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €IMHUIIBI (PU3NIECKUX BEIIMYWH, AaTOM, MOJICKYJIA,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpAOE, JKUIKOE, Tra3z000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOIMHEIHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3nuiarh sBieHus (Auddy3us, TEIIOBOE IBMKCHHE YaCTHIL
BEIIECTBA, PABHOMEPHOE JBWKEHHE, HEPAaBHOMEpPHOE JBUXKEHUE, WHEpLUs,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPJBIX TEJl C 3aKPEIIEHHON OChIO BpalleHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Tra3amH, aTMoc(epHoe
JIaBJICHNE; TJIaBaHKE TEJI, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JTaHHOE
busnUecKoe SIBICHHUE,

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (puanueckue SIBJICHUS B MPUPOJC: MPUMEPHI JIBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM U HEKHBOMW MPUPOJE, ACUCTBUE CHUII TSIKECTH,
TPEHUsI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOM OpraHu3M, MJIaBaHue PbIO, pblYary B TEJIE YeOBEKa), IPU 3TOM NIEPEBOIUTD
MPAKTUYECKYIO 33/1auy B yU€OHYIO, BBIIEISATH CYIIECTBEHHbIE CBONCTBA (TIPU3HAKN)
(bU3NYECKUX SBJICHHI;

OMUCHIBATh HU3YyUYCHHBIC CBONCTBA TeNl U (PU3MUECKUE SIBJICHUS, UCIIOIb3Ys
bu3nUecKkue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSISA
CKOpPOCTh, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, BEC Te€ja, CUJla TPEHUS, NaBJICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A KUIAKOCTH, BHITAIKUBAIOIIAS CUJIA, MEXaHUYECKas
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JEUCTBUSI MEXaHU3MOB, KHHETUYECKasl ¥ TTOTEHIIUAJIbHAS SHEPIus), MPU ONMKUCAHUU
MPaBUJIBLHO TPAKTOBAaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HaueHUs W EeAUHUIBI (PU3NYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKkTepu30BaTh CBOMCTBA Tel, GPU3UUYECKUE SIBJIICHUS U MPOIECCHI, UCTIOIb3YS
MpaBuJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsiMOil), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBUJIO paBHOBECHS phiuara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXAaHUKH,
3aKOH COXpAHEHUS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATUYECKOE BHIPAXKECHHUE;

CTPOUTH MPOCTHIE (PU3MUECKHE MOJENH pPEalTbHBIX OOBEKTOB, MPOLECCOB U
SABJICHUM, BBIJEIATH IMPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
O00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJECIH JIJIsI OOBSICHEHHUS
(bu3MYeCcKuX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a/1a4;



OOBSCHATH (PU3NUECKHUE SBICHUS, TIPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4YHCIE TpeOyIOIIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEpHbIX 3HAYECHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBIOMpAThH aJ€KBATHYIO
(bU3MYECKYI0 MOJIEb, BBISBIATh MPUUMHHO-CJICICTBEHHbIE CBS3M U BHICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpOM Ha W3YyYEHHBIC CBOMCTBA
bu3MYeCcKuX SBICHUH, (PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH M MO/IEIIH;

pemaTth pacu€THbie 3a1aun (B 2—3 HeHCTBUS) MO U3y4aeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (PU3HUYECKYIO MOJIENb, C UCIIOIb30BAHUEM 3aKOHOB
1 GopMyII, CBSI3BIBAIOIINX (DU3UUYECKUE BETUYMHBI, 3aIMUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISBIISATH HEJOCTAIOIINE UITH N30BITOYHBIC TAHHBIE,
00OCHOBBIBaTh BBIOOp METO/AA pEIICHUs 3aJayHd, HCIOIb30BaTh CIPABOYHBIC
JTAaHHBIE, TIPOBOJUTH MaTeMAaTHYECKHE MpeoOpa3oBaHUS M Pacd€Thl, OIICHUBATH
PEATUCTUYHOCTD TMOJYYEHHOTO 3HAYeHHUS (PU3WYECKON BEIMYUHBI U OMPENEIsATh
pa3MepHOCTh (GU3HUECKONU BETMYUHBI, TOJTYICHHOU MPHU PEIICHNHN 3a/1a4H;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTH ITPH IMTOMOIIH (HHU3HICCKUX
METOJIOB, W TMpeajaraTb OPUEHTHPOBOYHBIA CHOCOO pEHIeHUs, B OINHWCAHUU
UCCJICIOBAaHMSI  PAClo3HaBaTh  IPOBEPsieMOE  MPEANONIOKEeHHe  (THUIOoTEe3y),
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTaT;

MIPOBOJIUTH OTIBITHI TI0 HAOMIOACHUIO (DU3UYCCKUX SIBJICHUHN W (DU3UUSCKUX
cBoMcTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE WHEPIIMH,
W3MEHEHHE CKOPOCTH MPU B3aUMOJICUCTBUH TEJl, Tiepeada IaBICHUS KUIKOCTHIO U
ra3oMm, TMPOSIBJICHUE JCHCTBUA aTMOC(PEPHOrO JaBJICHHS, JACHCTBHUE MPOCTHIX
MEXaHM3MOB): (HOPMYJIMPOBATh MPEANOJI0KEHHE (TUIOTE3y) O BO3MOXKHBIX
pe3ynpTaTax HaOJI0ICHNH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYITUPOBATH BHIBOIbI;

MPOBOJUTh TPSMBIE W KOCBEHHBIE W3MEpEeHHs] (UMYECKUX BEITUYHH
(paccrositHue, IPOMEKYTOK BpEMEHH, Macca Tela, 00hEM Tena, cuiia, TeMIiepaTypa,
IUIOTHOCTh JKUAKOCTH W TBEPIOTO TENa, CUja TPEHHUS CKOJBKCHHS, IaBIICHUE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, IEHCTBYIOMIAs HA MOTPY>KEHHOE B )KUIKOCTH TEJIO,
KO3 (PUIIMEHT MOJE3HOr0 JEHUCTBUS TMPOCTBIX MEXAHU3MOB) C HMCIHOJIb30BAaHUEM
aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEPEHUS,
(buKCUpOBaThH MOKA3aHUs MPUOOPOB, HAXOIUTH 3HAUCHUE U3MEPSIEMON BEJIMUUHBI C
MIOMOIIBIO YCPEAHEHUS PE3YIbTATOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTh
W3MEPEHNM;

MIPOBOJIUTH HECJIOKHBIE DKCIIEPUMEHTATIBLHBIC WCCIICIOBAHMS 3aBUCUMOCTEN
bU3MYeCKUX BEIWYWH (3aBHCHMOCTH MYyTH PAaBHOMEPHO JBIDKYIIETOCS Teina OT
BPEMEHHU JBWKEHUS Tela, CHJIbl TPEHUS CKOJBXKEHUS OT CHJIbBI HOPMAaJbHOTO
JIaBJIEHUs1, KaueCcTBa 00pabOTKM MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHUJIbI TPEHUS



OT IUIOIIAIM CONPUKOCHOBEHHMS TE€J, CHJIbI YIPYTOCTH OT YJJIMHEHHS NPY>KUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpYyXEHHOM YacTH Tela U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO
MOTPY>KEHO TEJNO, YCIOBUH TJIaBaHUs TEJN, YCIOBUM paBHOBECHSI pblyara u OJIOKOB):
COBMECTHO ¢ yuuteneM ¢GOpMyIupoBaTh 3aJadyy M THUIOTE3y HCCIEIOBaHUS,
CaMOCTOATEJbHO  IUIAHUPOBATh  MCCIEOBAHUE, CaMOCTOSITENIBHO  COOMpPATH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HMCIOJb30BAHHUEM HHCTPYKLHH, MPEACTABIAThH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYUH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yIbTaTaM UCCIIEI0BAHMUS;

coOnoaTh MpaBWJa TEXHUKM O€30MacHOro Tpyna mnpu pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

yKa3bIBaTh IPUHIUIBI IEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCYIbl, 0apOMETp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOM HA X ONMHUCAHUS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, TUAPABIMYECKUN TIpecc, CHQOH,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, ApEOMETpP), MCIONb3Yys 3HAHUS O
CBOMCTBaX (DU3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOLECCOB IMpHU
pelieHny y4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTHh MH(POPMALIMIO O MPUMEPAX) MPAKTUUYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HU A1 OOECredeHUs
0e30MacHOCTH MPHU OOpalllEeHUH C MPUOOpaMHU M TEXHUUYECKUMHU YCTpPOMCTBaMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYKaroLIEN Cpeie;

OCYUIECTBJISATh OTOOP UCTOUYHUKOB MH(MOpMAIMU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, caMOCTOSTENIbHO (QOpMyNHpysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCSA 3HAHUW W MYyTEM CpPAaBHEHMSI PA3IMYHBIX HCTOYHUKOB BBIIEISATH
uHbOpMaIMIO, KOTOpas  SBJSICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYPy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BnaneTe npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MIPeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpATKHWE MHUChMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIMU (HU3HUYECKOTO COJAEPKAHMS, B TOM YHUCIE



myOJUYHO JeNaTh KPaTKUE COOOIICHHS O PE3ysbTaTax MPOEKTOB WA YYEOHBIX
WCCIICIOBAHUM, NPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBIN
amnmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

IpU BBINOJHEHUU Y4YE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00s13aHHOCTH B TPYyMIIE€ B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1adyaMU, CICAUTH 32
BEITIOJITHCHUEM TUTaHA JCHCTBUHN, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JIESATENbHOCTh T[PYIIBL, BBICTPANBATH KOMMYHUKATUBHOE B3aUMO/ICVICTBHE,
YUUTHIBAsE MHEHUE OKPYKAOLIUX.

K koHI11y 00yueHus ¢ 8 knacce npeIMeTHbIE PE3YJIbTAThI HA YTI1yOJI€HHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIE Tena, HACBIIIEHHBIA W HEHACBHINICHHBIA Iap, CHOCOObI M3MEHEHHS
BHYTPEHHEW OHEPIUM, DJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apsl, HPOBOJHHKH,
MOJIYIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUU SA3BIK (PU3UKHU TNPU
pellIeHnr YYeOHbIX U MPAKTUUECKUX 3a7ay;

YBEPEHHO pa3jinyarh SIBJICHUS (TEIJIOBOE pACIIMPEHHE (CHKaTHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAUMBaHUE, KaNWUISPHBIE SIBICHUS,
UCIIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
Terionepenaun (TerIonpOBOAHOCTh, KOHBEKLUS, U3TyYEHHUE), TEIUIOBbIE TOTEPH,
NIEKTpU3alUsl TeJl, B3aHUMOJCHCTBHE 3aps/l0OB, IAEHCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJEHCTBUE MArHUTOB, IEHCTBUE MATHUTHOT'O MO Ha
IIPOBOJIHUK C TOKOM) 10 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHHE;

pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NUECKUX SBJICHUM B OKPYKAIOIIEM
Mupe (B TOM uyucie (U3MYECKUEe SBJICHUS B MPUPOJE: MOBEPXHOCTHBIE U
KaMWUISIpHBIEC SBJICHUS B MPUPOJE, KPUCTALIBI B MpHUpoze, u3nydenue CosHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
AIIEKTPUYECKUE SIBJICHUS B aTMocdepe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3emMid, Apeid MoJtoCcOB, pOJib MATHUTHOTO MOJIS JUIS KU3HU Ha
3emiie, TOJIAPHOE CHUSHHE), TPU OSTOM MEPEBOAUTH NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MTpU3HAKU) (PU3NUECKUX SIBJICHUIA;

OINHKCHIBAaTh M3Y4YCHHBIC CBOMCTBA TeN W (U3UYECKUE SIBICHUS, UCIOIB3YS
buznyeckue BeINYNHbI (TEMIIEPATYpPa, BHYTPEHHSISI SHEPT s, KOJTMYECTBO TEIUIOTHI,
pabota rasza, yJaeiabHas TEIUIOEMKOCTh BEIECTBA, YAEJbHAS TEIUIOTAa IUIABJICHUS,
yaelbHas TEeIJIoTa MapooOpa3oBaHuUs, yJelbHAas TEIUIOTa CropaHusl TOIJIUBA,
KOO (PUIIMEHT TMOJIe3HOT0 JEWCTBHUSI TEIMJIOBOM MAalIMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsi, CHJla TOKa, JJIEKTPUYECKOE



HaINpsOKEHUE, COMPOTHBIEHUE MpoBoAHMKA, D/IC B 1iemu MOCTOSHHOTO TOKa,
ANEKTPUYECKOE YIEIbHOE CONPOTHUBJICHUE BEIIECTBA, pabOTa U MOIIHOCTh
IEKTPUUECKOTO TOKA), IPU OMMCAHUH TIPABMIIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
HCIIOJB3YEMBIX BEJIWYUH, MX O0O03HAYEHUS W E€AUHHUIBI (U3UYCCKUX BEIMYHH,
HaxOoJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C JAPYTUMU
BEITMYMHAMH, CTPOUTH TpadUKN U3YICHHBIX 3aBUCUMOCTEH (DU3MIECKUX BEITMUNH;

XapaKTEPU30BaTh CBOWCTBA TeJI, PU3NUCCKUE SIBJICHUS U TPOTIECCHI, UCTIONB3YS
OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUUYECKOM TEOPUU CTPOCHHUS BEIIECTBA,
ypaBHEHHE TEIJIOBOTO 0ajaHca, 3aKOH COXpaHEHHUsI JIEKTPUIECKOTO 3apsi/ia, 3aKOH
KysioHa, NpUHIUIT CyNIEPIIO3UIIUM dJICKTPUUYECKUX MOJIeH, 3akoH Oma ISl ydacTKa
uenu, npasuia Kupxroda, 3akon Oma s nonHoi uenw, 3akoH [xoyns-Jlenia,
3aKOH COXPaHEHUsI PHEPIruH, MPU ATOM pa3audaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa M €ro MaTeMaTU4eCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPealIbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, ABICHUN, MPUMEHATh PU3MUECKUE MOJICIIU J11 O0BICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUYEOHBIX 3a/1aY;

OOBSICHATH (PU3HUECKUE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid TMPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peuiarh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHCJE TPeOYIOIUEe YHUCIEHHOTO OIICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, TP 3TOM BBIOUpATH aJEKBATHYIO
(U3UYECKYIO MOJICIb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIC CBS3U M BBICTPAMBATh
JIOTUYECKYIO [IEMOYKY PpacCyXKJIEHHM C OIOpOM Ha M3YYECHHBIE CBOMCTBA
bu3nYecKuX SBICHUMN, (HU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJISTIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajJauu (C Oomopoil Ha 2—3 ypaBHEHMS) IO
M3y4yaeMbIM TeMaM Kypca (pu3uKu, BbIOMpasi aJeKBaTHYI0 (PHU3UYECKYIO MOJIEIb, C
WCITOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBS3BIBAIONIUX (PU3MUYECKHE BEIMYUHBI,
3alUChIBaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISIBISATH
HEJIOCTAIOIINE UM U30BITOYHBIC JaHHbIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WUCIMOJb30BaTh CIPABOYHbIC JaHHBIE, IPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, UCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3a/iady, MPOBOJAUTH
MaTeMaTHYCCKHEe IIpeoOpa3oBaHUsl W Pacy€Thl, OICHUBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUs (DU3UYECKON BEIMYMHBI W OMPENETSATh Pa3MEPHOCTh
(bu3nYeCKON BETMYUHBI, TOJYUYCHHOU MPU PEIICHUN 3aa4H;

pacro3HaBath MPo0OJIeMbl, KOTOPHIE MOKHO PEIITUTH MPH MTOMOIIN (PU3HIECKUX
METO/IOB, W TMpeJyiaraTb OPUEHTUPOBOYHBIN CIMOCOO pEIIeHHsl, B OMHCAHUHU
UCCIICIOBAHUSI  paclo3HaBaTh  IPOBEPSIEMOE  MPEAINOJIOKEHHUE  (TUIIOTE3Y),
MHTEPIIPETUPOBATH MMOTYUYECHHBIN pe3yJIbTar;



IPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUN WM (PU3UIECKIX
CBOMCTB Ten (KamWUISIPHBIC SIBJICHHS, 3aBUCUMOCTH IaBJICHHUSA BO3JIyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IpolLiecca OCThIBaHMUSA (HArpeBaHus) MpH
U3IYyYEHUH OT I[BETa M3JIydarolled (MOIJIOMIAoIIEei) MOBEPXHOCTH, CKOPOCTh
UCHApEHUs1 BOJbl OT TEMIIEPATyphbl >KUAKOCTH M IUIOAAM €€ MOBEPXHOCTH,
AIIEKTpU3ALMS TNl M B3aMMOJCHCTBHE AJIEKTPUUECKUX 3apsiioB, B3aUMOJCHUCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaJIH3aI[isl MArHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO MOJIA Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKa): (hOPMYJIHPOBAaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa 00OpymOBaHWS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE H3MEpPEHUs (PU3MUYECKUX BEIUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BJIAXKHOCTb BO3/yXa, CWJIa TOKAa, HaIpsDKEHUE,
ylIenabHas TeIIOEMKOCTh BEIIEeCTBA, COMPOTHBICHHWE TPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BBIOOP METOJA M3MEpPEHUs, (PUKCHPOBATH IMOKA3aHUS
npuOOpOB, HAXOAUTH 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C MTOMOIIBIO YCPEIHEHUS
pe3yabTaTOB CEPUN U3MEPEHUIN U OLIEHUBATh MOTPEITHOCTh U3MEPEHMIA;

IPOBOIUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHNUS 3aBHUCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTh JIaBIICHUS BO3AyXa OT €ro oO0béMa W HarpeBaHUs WA
OXJIAKICHMSI, UCCIIeIOBAaHUE SIBJICHUS TEII000MEHa IPU CMENIMBaHUM XOJIOJHOM U
ropsiueii BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA I
MOTIEPEYHOI0 CEYEHMS U YJIEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIbI
TOKa, TPOTEKAIOIIer0 Yepe3 MPOBOJAHMK, OT HAmNpsHKEHUS Ha TPOBOJHUKE,
UCCJICIOBaHME TIOCTIEIOBATEIHPHOTO U TIAPAIETbHOTO COSAMHEHNU MPOBOIHUKOB):
COBMECTHO € yuuTeneM (GOpMyJIHpoBaTh 3aJady M THUIOTE3y HCCIeI0BaHus,
CaMOCTOSITENIbHO  IUJIAHUPOBAaTh  HUCCIIEJOBaHHE, CaMOCTOSATEIbHO COOMpaTh
OKCMIEPUMEHTATIBHYI0 YCTAHOBKY C MCIOJIb30BAaHUEM HHCTPYKIIUH, MPEACTABISATH
MOJTyYEHHBIC 3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUAC TaONUIl U TpaduKOB,
OLICHWBATh MOTPEITHOCTH, JCTaTh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOI0aTh MpaBmiia 0e30macHOro Tpylaa mpu padboTe ¢ 1abopaTOPHBIM
000pyI0OBaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB U TEXHOJIOTMYECKHX MPOLIECCOB € ONOPOM HA UX ONUCAHUS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, THTPOMETP, TapoBasi TypOrHa, aMIIepMeETp, BOJBTMETP,
CUETYMK  JJEKTPUYECKOM  DHEPrHH,  DJICKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTeNbHbIE ANEKTPOIPUOOPHI (IPUMEPHI ), TPEIOXPAHUTEIH U UX TPUMEHEHUE
B OBITY M TEXHUKE, NPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,



ANEKTPOJBUraTENb IOCTOSIHHOTO TOKA), WCIOJb3ys 3HAHHA O CBOMCTBax
busznyecKkux sIBICHUN, HEOOXOAUMBIE (PU3NUECKIE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTEIbHBIE TPUOOPHI
0O CXEMaM M CXEMaTUYHBIM pPHUCYHKaM (KUAKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETP, TUIPOMETpP, JBUIaTeilb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LEMEH C IOCIEeI0BATEIbHBIM U
napajuleTbHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAYCHUS
JIEMEHTOB JIEKTPUUYECKUX LIETIEH, UCIIOIb30BATh CXEMBbl U CXEMAaTUYHbIE PUCYHKH
U3YYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  HM3MEPUTEIbHBIX  NpPUOOPOB U
TEXHOJIOTMUYECKUX MPOIECCOB IIPU PEIICHUN YUEOHO-IPAKTUUECKUX 3aa4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
Oe30macHOCTH IpU OOpallleHuu ¢ NpubopaMu U TEXHUUYECKHMHU YCTPOWCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBHO (POPMYJIHPYSI TOUCKOBBIH 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
U CPAaBHEHMS JIOTOJHUTENIBHBIX MCTOYHUKOB BBIIEIATh MH(POpPMAIUIO, KOTOpas
SIBJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh NP BBINOTHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHalbl, PECYPChl CETU
WnTepHer, BnaneTe npuéMaMHu KOHCIEKTUPOBAHUSA TEKCTa, IpeoOpa3oBaHuUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBbIE M KpaTKHWE YCTHBIE COOOILEHUS,
0000111as nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOr0 COIEpkKaHUs, B
TOM  4ucie  MyOJMYHO  MPEICTaBIsATh  Pe3yJbTaTbl  MPOEKTHOM WU
UCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCHOJIb30BATh H3yYEHHBIN
MOHSATUIHBIN ammapat Kypca (pu3uKu, COMpOBOKAATh BRICTYIIJICHUE TIPE3CHTAIUEH;

IIPU BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB M MCCIIEJOBAHUN (PU3MUYECKUX MPOLECCOB
pacmpenenarb OOS3aHHOCTHM B TpYIIE B COOTBETCTBUU C IOCTaBICHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €ro,
a/IeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B 1€ATEIBHOCTD TPYIIIbI, BEICTPAUBATh
KOMMYHUKAaTUBHOE  B3aWMOJECHCTBHE, MPOSBISIL TOTOBHOCTh  pa3peliarhb
KOH(DIJIUKTBHI.

K koniry oOyuenus ¢ 9 knacce npenMeTHBIC Pe3yJIbTAThl HA YTIIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:
UCTIONIb30BaTh MOHATHS (CHCTEMa OTCUETa, OTHOCUTEIFHOCTh MEXaHUIECKOTO
JIBUKCHHSI, HEBECOMOCTb U TIEPETPY3KH, IIEHTP TSHKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, WH(Pa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, PEHTTEHOBCKOE



U3ITy4YEHHE, [IKaJIa 3JEKTPOMAarHUTHBIX BOJIH, HCTOYHUKH CBETA, OJM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPhI MCIyCKAaHUSl M TMOTJOoNIeHus, anb(pa-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIAEpPHAas U TEPMOSAEPHAs 3HEPreTHKa) U CUMBOJIMYECKUI
A3bIK (PU3UKU IPU PELLICHUH YUEOHBIX U IMPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOJHOE MAaJCHHE TEJ, JABWKEHHE IO OKPYKHOCTH, B3aUMOJICHCTBHE Tel,
paBHOBECHE MAaTEpUaIbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTbD,
KoieOaTeNbHOE  JIBUJKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacHpOCTpaHEHUE M OTpaKEHUE
3ByKa, MHTEepdepeHus U Tudpakiys BOJH), NPSIMOJIUHEHHOE paclpoCTpaHEeHuUe,
OTpaXEHUE M TMPEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTpaKEHUE CBETA,
pasnoxkeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3JIy4EeHHs) 10 ONHUCAHHMIO KX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YUYECHHBIX (PU3NYECKUX SIBJIEHUHN B OKPYKaIOLIEM
mupe (B TOM uucie (pU3MUECKHE SBJIEHUS B MPHUPOJE: MPUIMBBI U OTJIMBBHI,
nBrkeHrne IaHeT CoOJHEYHOM CHUCTEMBI, PEAaKTHMBHOE JIBMDKEHHME O KMBBIX
OpraHU3MOB, BOCHPHSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JeiCTBUE BUIAMMOIO, YJIbTPadUOJIIETOBOTO M PEHTTEHOBCKOTO  M3IY4YECHHH,
€CTECTBEHHbII pagUMOaKTUBHBIA ()OH, KOCMHUYECKHE JIy4YH, paJHOaKTUBHOE
U3JIy4€HHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4CHUH Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/ady B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHK) (GU3HUECKUX SABJICHHM;

OIKCHIBaTh M3Y4YCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOIB3YS
¢usznyeckue BeNWYMHBI (CPeAHAsT W MTHOBEHHass CKOPOCTh Teja IMpH
HEPaBHOMEPHOM JIBHJKEHHMH, YCKOpPEHHUE, MepeMEelIeHHuEe MPU PaBHOYCKOPEHHOM
NPSMOJIMHEMHOM  JIBIDKEHHM,  yIjoBasi  CKOPOCTb,  LIEGHTPOCTPEMUTEIbHOE
YCKOpEHHE, CHJIa TPEHHUS, CUJIa YIPYTOCTH, CUJIA TSHKECTH, YCKOPEHUE CBOOOIHOTO
NaJIeHUs], BEC TeJla, LEHTP TSHKECTU TBEPAOrO TENA, UMITYJIbC TEIA, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHUYeCKasi paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPT U Tela,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHASL SHEPTUS CXKATOM NPY>KUHBI,
KUHETUYECKasi DHEPIus, IOJIHAs MEXaHWYeCcKas HHEprus, MepuoJ M YacToTa
KoJIe0aHul, MeproJ MaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIUHA BOJIHBI,
IPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTh CBETa, IOKA3aTeNlb MPEIOMIICHUS
CpeIibl), IPU OMUCAHUH MTPABUIIBHO TPAKTOBATh (PUINUECKUIT CMBICI UCTIOTIb3YEMBIX
BEJIMYMH, UX 0003HAYECHUS U €AUHULIBI (PU3NYECKUX BEJIMYMH, HAXOAUTh (POPMYIIHI,



CBSI3BIBAIOIIME JTAHHYIO (PU3UYECKYIO BETMYHUHY C APYTUMHU BEIUYUHAMU, CTPOUTH
rpauKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYHUH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SABIICHUS U MTPOLIECCHI, UCTIONb3YS
3aKOH COXpaHCHHWs] OJHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TMPUHITUI
CYIIEPTIO3HIINU CHJI, IPUHITUI OTHOCUTENbHOCTH | anmies, 3akoHbl HproTOHA, 3aK0H
COXpaHEHHUSl MMITYJIbCa, TEOPEMY O KWHETHYECKOW SHEepruu, 3akoH [yka, 3akoH
bepHymin, 3aKOHBI OTpaKEHUSI M MPETOMIICHHUSI CBEeTa, (OPMYSy TOHKOW JIMH3HI,
IUTAHETAPHYI0O MOJENh aTOMa, HYKJIOHHYIO MOJENbh aTOMHOIO Spa, 3aKOHBI
COXpaHEHHs 3apsIOBOTO W MAaCCOBOTO YHCEI MPH SISPHBIX PEAKIUSIX, MPU ITOM
pa3anyaTth CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U €r0 MAaTEMATUYECKOE BBIPAKEHUE;

CTPOUTHh (PU3UYECKHE MOJEIH PEaTbHBIX OOBEKTOB, MPOILIECCOB M SBICHUH,
BBIICTISITh TIPU STOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (QUINUYECKUE MOJEIH I OOBICHEHUS
(bu3nYECKUX MPOLIECCOB U pEIIeHUs] yUeOHBIX 3aja4;

OOBSCHATH (PU3NYECKHUE SIBICHUS, TPOIECCHl M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyalldidi MPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa, U pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOMMe YHUCICHHOTO OIECHUBAHUS
XapaKTEepHbIX 3HAYCHUM (PU3NYECKUX BEIMYUH, MPU 3TOM BBIOMPATH aJI€KBaTHYIO
(GU3NYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO0 LEMOYKY pACCYKAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3yYCHHBIE
CBOICTBA (PU3MUECKUX SBICHUM, (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacyE€THHIE 3ajaud M0 M3y4yaeMbIM TeMaM Kypca (pU3UKH,
BBIOMpAst aIEKBATHYIO (PU3UYECKYIO MOJIEIh, C UCIIOJIH30BAHNEM 3aKOHOB U (popMy,
CBSI3BIBAIOIIMX (PU3MYECKUE BEJIMYMHBI, 3alMChIBaTh KpPAaTKOE YCJIOBHE W
pa3BEPHYTOE pEIlICHUE 3a/1a4H, BBISIBIISTH HEJJOCTAIOIIUE UITH U30BITOUHBIC TAHHEIE,
O0OOCHOBBIBaTh BBIOOp METOJA PEIICHUS 3a/JadyH, WCIOIb30BaTh CIPABOYHBIC
JaHHbIE, TPUMEHITh METOJIbl aHAIN3a Pa3MEPHOCTEH, UCTIOIB30BaTh rpaduuecKue
METO/IbI PeIlIeHus 3a7a4, MPOBOJUTH MaTEMaTHYECKUE MPEOOPa30BaHUsI U PACUETHI,
OILICHWBATh PEATMCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUS (PU3UUYECKOW BEITUYHHBI U
OTIPENETSATh Pa3MEPHOCTh (PU3MYECKOW BEIWYMHBI, MOJYYCHHOW MpPH pPEIICHUH
3a/a4H;

pacro3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PELIUTh IPU MOMOIIN (PU3NYECKUX
METOJIOB, W TMpeajiaraTb OPUEHTHPOBOYHBIA CHOCOO peUIeHHs, B OIMNUCAHUU
UCCIICIOBAaHMsI  PACIO3HAaBaTh MPOBEpsieMOe  TMPEANOJoXKeHHe  (THIOTE3y),
OLICHWBATh MPABUIILHOCTH MOPSIIKA TPOBEICHUS UCCIICIOBAHMUS, HHTEPIIPETUPOBATh
MOJTyYEHHBIN Pe3yJIbTarT;

IPOBOAUTD OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHA COXpaHEHHS HMITYJIbCa, JCHCTBHE 3aKOHa bepHyM W BO3HUKHOBEHHE



NOIBEMHOM CHIJIBI KpbUIA, 3aBUCHMOCTH TMEpHOJa KOJeOaHWN MPYKUHHOTO
MasiTHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMIUIUTYAbI
MaJIbIX KOJICOaHH, MPSMOJIMHEHHOE pACIPOCTPaHEHUE CBETA, Pa3lIoKeHHE OeIoro
CBETa B CIIEKTpP, U3yUEHHUE CBOICTB M300pa)kKeHMs B IUIOCKOM 3€pKajie U CBOICTB
U300pakeHusl IpeaMeTa B coOMparoule JiMH3e, HaONIOJICHHWE CIUIOIIHBIX U
JUHEHYaTBIX CIIEKTPOB U3ITyYeHUs): dbopMynupoBath IPOBEPSIEMOE
NpEeAnosjaokeHne (TUmoTe3y) O  BO3MOXKHBIX — PE3yslbTarax  HAOJIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, onpeaenss
CpeaHee 3HaYCHUE U3MEPSEMON BETMUUHBI M OTIPEACIISis MOTPEITHOCTh PE3YIbTaTOB
NPSMBIX U3MEPEHUI, 000CHOBBIBaTH BEIOOP crtoco0a U3MEpEeHHs (M3MEPUTEIBHOTO
npubopa);

IPOBOJANUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOPEHHE Tela MpPU PABHOYCKOPEHHOM JIBUJKEHHH, YCKOPEHHE CBOOOIHOTO
NaJeHUs, )KECTKOCTh MPYKUHBI, KOIPPHUIIMESHT TPEHUS CKOIBKCHHSI, MEXaHUIECKas
paboTa MW MOIIHOCTb, YacTOTa M NEPHOJ KOJeOaHUl MaTEeMaTUYECKOro U
OPYXKUHHOTO MAasTHUKOB, (DOKyCHOE paccTOsiHuE coOuparomei JuH3bl U e
ONTUYECKasi CHUJIa, PaJUOAKTUBHBIA (DOH) C HCIHOJIH30BAHUEM AaHAJIOTOBBIX U
nM(ppOoBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA HU3MEPEHMS], IUIAHUPOBATh
U3MEPEHHUsI, CAMOCTOSITEIBHO  COOMpPAaTh  AKCHEPUMEHTAIBHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHUE BEJIMYMHBI U aHAJIM3UPOBATH IOJYYEHHBIE PE3yJbTaThl,
OLIEHUBAs MOTPEIIHOCTh PE3YJIbTaTOB KOCBEHHBIX U3MEPEHU;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (pU3MUECKUX
BEJIMYMH (3aBHCHUMOCTH IIyTH OT BPEMEHH NPHU PAaBHOYCKOPEHHOM JBIKEHHH O€3
HAYaJIbHOW CKOPOCTH, 3aBUCHMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHIIBI
HOPMAJbHOTO JaBJICHUS, MEpUOJa KoJIeOaHW MaTeMaTHUYeCKOro MasiTHUKa OT
JUIMHBI HWUTH, OIpeleJieHHEe YCKOPEHUsT CBOOOJHOIrO NaJeHHUs, HCCIIEJOBaHHE
W3MEHEHHUS BEJIMYMHBI U HAIPaBJICHUS WHAYKIIMOHHOTO TOKa, 3aBHCHMOCTH YTJia
OTpa)XEHUs CBETA OT yIJIa NaJeHus, yIiia IPeJIOMJICHHS OT yIJia MaJeHUsl CBETOBOTO
Jy4a, UCCJIEIOBAaHNUE TPEKOB: U3MEPEHHUE SHEPTUH YACTHUIBI 10 TOPMO3HOMY ITYTH
(mo ¢ororpadusim)): COBMECTHO ¢ yuuteneM (HOpMyIUpOBaTh 3aady U TUTIOTE3Y
UCCJIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOupaTh  IKCIEPUMEHTATBHYIO  YCTAHOBKY, TMpPEACTaBIATh  IOJYYCHHBIC
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BMJE TaOMuI M rpaUKOB, OLEHUBAThH
MOTPEIIHOCTH, JeNIaTh BHIBOBI MO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOmoaaTe mpaBuia 0Oe30macHOro Tpyaa mpu paboTe ¢ J1abOpaToOpHBIM
000pyIOBaHUEM;



XapaKTepU30BaTh MPUHLHUIIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IIPOLIECCOB C ONIOPOM HA UX OMHUCAHUS (B TOM YHCIIE:
CIUAOMETP, TaTYUKHU MTOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckorn, (oToannapar, MHUKpPOCKOIN, TEJIECKON, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOIN, JO03MMETp, Kamepa BuiibcoHa), Mcmonb3ys 3HaHHUA O CBOWMCTBAX
dbusznyeckux  SABIEHUH W HEoOXonuMble  (U3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTWYECKUX IPOLECCOB IIpHU
pelIieHnn Yy4eOHO-NPAKTUYECKUX 3aJad, ONTUYECKHE CXEMbI JUIsl MOCTPOCHHUS
1300pakeHU B IJIOCKOM 3€pKajie U coOMparomien J1H3E;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
Oe3omacHOCTH IpU oOpallleHuu ¢ NpudopaMu M TEXHUUECKUMHU YCTPOWCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBHO (HOPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOJUTh MYTH ONpPEACIICHUS
JIOCTOBEPHOCTH TOJIy4€HHON HMH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HaHUM u
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh NP BBINOTHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHalbl, PECYPChl CETU
WnTepHer, BnaxeTe NpuéMaMHU KOHCHEKTUPOBAHMUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpkKaHUSs, IMyOJIHYHO
MPEACTABIATh PE3YyJIbTaThl MPOSKTHON MJIM UCCIEI0BATENLCKON NEATEIbHOCTH MpU
OTOM TPAMOTHO HCIIOJb30BaTh H3YyYECHHBIM MOHATUHHBIM aIapar H3y4aemMoro
pa3nena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMpe3eHTalue ¢ y4éToM
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
11 ®dusnka — HayKa 0 IpUPOE 2 0
1.2 dusnuecKne BEITMUHHBI 3 0
1.3 EctecTBeHHO-Hay4YHBIN METO]] TO3HAHUS 1 0
Wroro mo paszneny 6
Pa3znen 2. [lepBoHayaibHble CBEeeHUSA 0 CTPOEHUHU BellleCTBA
2.1 CrpoeHue BemiecTBa 2 0 1
JIBU>KeHMEe U B3aUMOJEHCTBHE YaCcTHUI
2.2 2 0 1
BelecTBa
2.3 ArperaTHbIE COCTOSTHHSI BEIIIECTBA 2 0 0
Hroro no paszneny 6
Paznen 3. /IBu:keHne U B3auMo/ieiicTBue Te
3.1 MexaHndeckoe JBHKEHUE 11
3.2 Wuepuwmsi, Macca, MIOTHOCTH 9
3.3 Cuna. Bune! cun 13
Hroro mo pazneny 33

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B




41 Masnenue. llepenaya naBieHuss TBEPABIMU 6 1
' TEJIaMU, XUJKOCTSIMH U Ta3aMu
4.2 JlaBrieHHE )KUIKOCTH
4.3 ATtMochepHoe 1aBiIeHHE
44 )leﬁCTBlfe J)KUJIKOCTH U Tra3a Ha 15 9
MOTPYXEHHOE B HUX TEJO
Hroro mo pazaeny 34
Pa3nea 5. PaGora n MoHOCTBH. JHEpPrus
51 PabGora 1 MomHOCTH 5 1
5.2 [IpocTeie MexaHU3MBI 10 2
5.3 MexaHuueckasi SHeprus 5
Wroro mo paszneny 20
Pasnen 6. IloBTopuTe1bHO-0000 A0 MOAY 1B
6.1 ‘ [ToBTOPUTEIIEHO-0000IIAFOIINI MOTYITH 3 0
Hroro no paszneny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 14




8 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (unbp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. TensioBuIe ABJIeHUSA
11 CrpoeHre u CBOMCTBA BEIIECTBA 6 0 0
1.2 TennoBbie porecchl 34 1 4
Wroro mo pazneny 40
Pazneu 2. DiiekTpuyeckne U MAarHUTHbBIE SIBJIEHUS
91 DNeKTpUYeCKHe 3apsiapl. 3apsHKCHHBIC Tela 9 0 1
' Y UX B3aUMOJICUCTBHUS
2.2 [TocTOSIHHBIH IEKTPHUUECKUI TOK 31 6
2.3 MarHuTHbIE SIBICHUS 11 3
24 DNeKTpOMarHuTHAs MHIYKIHS 7 1
Hroro no paszneny 58
Pazgen 3. [loBTOpHUTEIbHO-00001AI0 M MOIY b
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4 0 0
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 15




9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoubusie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. Mexannueckue siBJCHHUS
MexaHudeckoe JBMKEHUE U CIIOCOOBI ero
11 30 1 3
OTICAHHUS
1.2 Bsaumonelicteue Ten 16
1.3 3aKOHBI COXPAHEHUS 18 1
Wroro mo paszneny 64
Pa3nes 2. Mexannueckue Kos1e0aHUsI M BOJIHBI
2.1 Mexannueckue KoineOaHus 9 0 3
2.2 MexaHnuecknue BOJIHBL. 3BYK 8 0 0
Hroro no pazneny 17
Pazgen 3. DiekTpoMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
DIIeKTPOMArHUTHOE MOJIE U
3.1 P 7 1 0
AIIEKTPOMArHUTHBIE BOJIHBI
Hroro no paszneny 7
Pa3nea 4. CBeToBble siBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 0
4.2 JIuH3b! U onTUYECKUE TPUOOPHI
4.3 Paznoxxenue 6enoro cBeTa B CEKTP 1




Hroro no pazneny

Paznen 5. KBanroBble siBJIeHUSA

20

5.1 Henyckanue v nornomeHue ¢cBera aroMoM 0

5.2 CtpoeHune aTOMHOTO sipa 0

5.3 SnepHble peakuu
Hroro no pazaeny 15
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb

6.1 MexaHnudeckue siBJIeHUS (TOBTOPUTEIILHO- 3 0
' 00001IaOIIUI MOTYJIb)

6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3 0
' 00001IaI0ITNIT MOTYITh)

6.3 DJEeKTPOMAarHUTHBIC SBJICHUS 3 0
' (TTOBTOPHUTETHHO-0000IIAIOIINI MOIYIIb)

6.4 CaeToBbI€ sIBJIEHUS (TOBTOPUTEIILHO- 1 0
' 0000IIAIOIUI MOTYIIb)

6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 3 0
Wroro mo paszneny 13
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11













INPOBEPSIEMBIE ITPEJMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

11

1.2

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpamMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

pasindaTth ABJICHUS 110 OIIMCAHUIO UX XaPAaKTCPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaAHHOC (I)I/ISI/I‘IGCKOC SIBJICHHUC

1.3

pacrio3HaBaTh TPOSIBICHHE HM3YYCHHBIX (U3MYECKHX SBICHHHA B
OKpY’KalOIIeM MHpE, B TOM Yncie (GU3NIECKHUE SBICHUS B MIPUPOJIE, IPU
TOM TEPEeBOJUTh MPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMN

1.4

ONMCHIBATh U3YUYEHHbIE CBOMCTBA TEJ U (PU3UUYECKUE SIBJIICHUS, UCIIONIb3YS
¢u3znueckue BENWYMHBI, MpPU OMNHMCAHWU TPABUIBHO TPAKTOBATh
(bu3HYECKU CMBICIT HUCIIOJIb3YEMBbIX BEJIMYMH, UX 0003HAUEHUS U €IUHULIBI
¢u3NYEeCKUX BEIMYUH, HAXOAUTHh (OPMYJIbl, CBS3bIBAIOIIME JIAHHYIO
¢u3MYecKyr0 BEIMYMHY C JAPYTUMH BEIMYMHAMHU, CTPOUTH TIpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEIUYHH

1.5

XapaKkTepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS W TPOIIECCHI,
WCTOJb3ysl M3YYEHHbIE 3aKOHbI, MPU ITOM J1aBaTh CJOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMHCHIBATh €T0 MAaTEMATHYECKOE BhIPAKEHUE

1.6

OOBSICHATD (PU3NUECKUE SBJICHUS, IPOLIECCH M CBOMCTBA TEJI, B TOM YUCIIE
U B KOHTEKCTE CHUTyallMil NPAKTUKO-OPHEHTHPOBAHHOIO XapakTepa:
BBISIBIISIT IPUYHHHO-CIICJICTBEHHBIC CBSI3H, CTPOUTH O0OBsICHEHHE U3 1 — 2
JIOTUYECKHX I1aroB ¢ Onopoif Ha 1 — 2 u3y4eHHbIX CBOMCTBA PUBNYECKUX
SBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemats pacuéTHble 3a7aud B | — 2 NEHCTBUS, UCHOJb3Ys 3aKOHBI U
dbopMybl, CBsI3bIBalONIME (DU3WYECKUE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUS 33J]a4M 3allMChIBaTh KPAaTKOE YCIIOBHUE, MOJCTABIATH (pU3NUECKHe
BEJIMYMHBI B (OPMYINIBI U TPOBOAUTH PACUETHI, HAXOJIUTh CIIPABOYHBIE
JaHHbIE, HEOOXOIMMBbIE IJIsl pelIeHUs 3ajay, OLCHUBATh PEATMCTUYHOCTD
MOJyYeHHOU (hPU3UYECKON BETMUUHBI

1.8

pacrno3HaBaTh NpPOOJEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH
bu3nYECKUX METOIOB, B OMCAHUH HCCIIEA0BAHUS BBIICISTH IPOBEPsieMOe
NpeanoyiokeHne  (TUHoTesy),  pa3iuyaTh W HHTEPIPETHPOBATH




HOJIy‘-ICHHBIfI pe3yiibTaT, HAXOAUTH OIIMOKH B XO0A¢€ o11bITa, ACJIATh BBIBO/bI
I10 €ro pe3yjabTaTaM

1.9

MPOBOAWTHh ONBITHI 1O HAOMIOACHUIO (U3WYCCKUX SIBICHUN WIH
buznuecKux CBOMCTB Te: dbopMynTupoBaTh MIPOBEPSIEMbIC
MPEITOJIOKECHHUS, coduparb  yCTaHOBKY W3  HIPEIJIOKEHHOTO
000pyIOBaHus1, 3aMMCHIBATH XOJI OMBITa U (POPMYITHPOBATH BHIBOIBI

1.10

111

BBINIOJIHATh NPSMBIC HM3MEPEHUS C HCIOJIB30BAHUEM aHAJIOTOBBIX |
U(POBBIX MPUOOPOB, 3alMCHIBATH IOKa3aHUs MPHOOPOB € y4ETOM
3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

MPOBOAMTD UCCIICIOBAHUE 3aBUCUMOCTH OJTHON (PH3UYECKON BETMUYMHBI OT
JpYyrol € HCIOJb30BAHMEM MPAMBIX HW3MEpPEHUN, Yy4yacTBOBATH B
IUTAHUPOBAaHUHM y4eOHOTO HCCIEOBaHMs, COOMpaTh YCTAaHOBKY U
BBITIOJIHSITh M3MEPEHUs, CIENys MPEIJIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3ynbTaThl TMOJYYCHHOM 3aBUCUMOCTH (U3MYECKUX BEIUYUH B BUJE
MPEIJIOKEHHBIX TAOIUI] U TPaQHKOB, JCIATh BBIBOJBI IO pPE3yIbTaTaM
UCCIIE0BAHUS

1.12

1.13

1.14

1.15

1.16

IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIWYMH, Cleays
IPEJIOKEHHOW MHCTPYKLUUU: NPU BBINOJIHEHUHM H3MEPEHHH coOuparhb
JKCIIEPUMEHTAIIBHYI0 YCTaHOBKY M BBIYHCIATH 3HAYEHHE HMCKOMOMU
BEJINYUHBI

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTHU MpHU padboTe ¢ 1abopaTOPHBIM
00opyI0BaHuEM

yKa3blBaTh MPUHLUIBI ASHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MNPUHIMNBI JIEHCTBUA HM3YyYEHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOMCTB C MOMOIUIbIO UX OMUCAHMS, UCIIONb3Ys 3HAHUS O
CBOMCTBaX (PM3UYECKUX SIBICHUI U HEOOXOANMBIE (PU3HUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

OPUBOANUTE  NpPUMEPHl  (HAXOAWTh HMHGOPMAIMIO O  MPUMEPAX)
NPAaKTUYECKOTO HMCMOJb30BaHUS (M3NYECKUX 3HAHUM B TOBCEJIHEBHOM
KHU3HU 1J1s1 obecrieueHus: 6e30MacHOCTH py oOpalleH!u ¢ mpubopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXpPAHEHHs 3JI0POBbS U COOJIOECHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KaIOIIeH cpere

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HH(popmanmu B cetu WHTepHET B
COOTBETCTBUHU C 33/IaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHNXCS
3HAHUM W TYyTEM CpPaBHEHUS PAa3JUYHBIX HCTOUYHUKOB BBLACIATH
uH(pOpMaIII0, KOTOpas SBISETCS MPOTHBOPEYMBOUUIIM MOXKET OBIThH
HEJIOCTOBEPHOU

1.17

UCIOJIb30BaTh NPU BBIMOJIHEHUH Y4E€OHBIX 3aJlaHUi HAayYHOIOMYJISPHYIO
auTeparypy  (pU3MUYECKOro COJepKaHHWs, CIPABOYHBIE MaTepUabl,
pecypcsel cetu HTEepHeT, BiaieTh NpuéMaMy KOHCIIEKTUPOBaHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIUH U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO




1.18

1.19

co3/1aBaTh COOCTBEHHBIE KPAaTKUE NMUChMEHHbBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB MH(opMaruu Gpu3nyecKoro cojepKaHus, B TOM
quciae MyOoJIMYHO JieslaTh KpaTKue COOOILEHHs O pe3ysbTaTrax IMpPOEKTOB
WIA Y4eOHBIX HCCIEIOBaHMM, IpPU 3TOM TIPaMOTHO HCIOJIb30BaTh
U3yYeHHbI NOHATUHHBIN amnmapar Kypca (HU3UKH, COIPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALEN

IIpHU BBIIIOJIHCHUHN y‘le6HBIX IIPOCKTOB H I/ICCJ'IeI[OBaHI/Iﬁ pacnpeaciiaThb
0053aHHOCTH B rpymnmne€ B COOTBETCTBHM C IIOCTAaBJICHHBIMH 3aJadaMu,
CJICAUTL 3a BbIIIOJIHCHUEM IIJIaHa I[CﬁCTBPIIZ, aJICKBATHO OLCHUBATh
COOCTBEHHBIH BKJIaJ B JACATCIIbHOCTD I'pYIIIIHI, BbBICTpAaUBaTh
KOMMYHUKATHBHOC BSaI/IMOI[efICTBI/Ie, YUUTBIBAsA MHCHHUEC OKPYXAIOIMIUX

8 KVIACC

Kon
MPOBEPsAEMOro
pe3yJbTara

11

1.2

1.3

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

HCIIOJIB30BaTh IOHATHA

pa3jindaThb ABJICHHUA 11O OIIMCAHUIO UX XAPAKTCPHBIX CBOIMCTB U Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/BI/I‘ICCKOC SABJICHUC

pacrno3HaBaTh NpPOSBIEHHWE W3YYEHHbIX (DU3MUECKUX SBJIICHUH B
OKpY’KaloIIeM MHpe, B TOM 4ucie (GU3NYEeCKHUe SIBICHUS B MIPUPOJE, IPU
TOM MEpPEeBOJUTh MPAKTUYECKYI 3aJadyy B Y4eOHYIO, BBIIENATH
CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

14

1.5

ONKCHIBATh U3YUYEHHbIE CBOMCTBA TEN M (PU3UUECKUE SIBICHUS, UCIIONb3YS
¢usznueckue BENWYMHBI, MpPU ONHMCAHWU TPABUIBHO TPAKTOBATh
¢u3nUecKuil CMBICT UCHOJIb3yEMBIX BEJIHUYUH, 0003HAYCHHUS M €IMHUIIBI
(GU3MUeCKUX BEIWYMH, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
¢u3MUecKyl0 BEIMYMHY C JPYTUMH BEIMYHMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEH (prU3NUeCcKUX BEINUUH

XapaKTEPpHU30BaATh CBOICTBa TCI, (i)I/ISI/I'—ICCKI/Ie SABJICHUA W TIPOLECCHI,

HUCIIOJIB3YslT HU3YYCHHBLIC 3aKOHbI, TIpU 3TOM JaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3aKOHa U 3alUMCbIBATh €0 MAaTCMATHYCCKOC BBIPAKCHUC

1.6

OOBSACHATh (PU3MYECKHE IPOLIECChl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CUTYallui MPAKTUKO-OPUEHTUPOBAHHOT'O XapAKTEPa: BBIABIIATH
NPUYMHHO-CJIECICTBEHHbIE CBSI3U, CTPOUTh OOBsICHEHMe u3 1 — 2
JIOTHYECKHUX IIATOB € MOMOIIBbIO 1 — 2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX
SBIICHUM, (PU3NYECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemath pacuy€THblE 3a7a4ud B 2 — 3 JIEMCTBHUS, UCIHOJb3YysS 3aKOHBI U
dbopMyIbl, cBA3BIBaOIIKME (U3MUECKHUE BEIMYMHBI: HA OCHOBE aHaIn3a
YCIIOBUSL 3ajlaud 3allMChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK




JNAHHBIX JUIA peIIeHHWs 3aJa4yd, BHIOMpATh 3aKOHBI M  (OPMYIIBI,
HeoOXoauMble Ui €€ pEeLIeHUs, NPOBOJUTH pacuéTbl U CpPaBHUBATh
HOJy4eHHOE 3HaYeHHEe (PU3NYECKOM BEITMUMHBI C U3BECTHBIMU IaHHBIMU

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPH TOMOIIH
(U3NYECKUX METOJOB, HCIIONB3YS OINMCAHHME HCCIECIOBAHMSA, BBIICIATH
IIPOBEPSIEMOE  NPEIIOJNOKEHUE, OLEHUBATh IPAaBUJIBHOCTh IOpPsIIKa
IIPOBE/ICHUS MCCIIEIOBAHUS, JIeJIaTh BBIBO/IbI

1.9

MPOBOAWTHh ONBITHI 10 HAOMIOACHUIO (U3WYECKUX SIBICHUN WIH
buznuecKux CBOMCTB Te: dbopMynTupoBaTh MIPOBEPSIEMbIC
MPEIIOJIOKCHNSI,  COOMpaTh  YCTAHOBKY W3  MIPEIJIOKEHHOTO
000pyI0BaHUsI, ONUCHIBATH XOJI OTBITA U JOPMYITUPOBATEH BHIBOIBI

1.10

111

1.12

1.13

BBIMIOJHATh MpsIMbIe HM3MEPEHUS C HCIOJIb30BAHUEM aHAIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MUECKUX BEIWYHMH, CPABHUBATH PE3YJIbTATHI
MU3MEPEHHH ¢ YUETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

IPOBOJUTH UCCIIEI0BAaHUE 3aBUCMOCTH OJTHON (PM3UUECKOM BETUUUHBI OT
JpYrol € HCIOJIB30BAHMEM MPSMBIX M3MEpPEHUM: IIaHUPOBATh
UCclie/IoBaHue, COOMpPATh YCTAHOBKY U BBINOJHATH U3MEPEHHUs, Clexys
NPEUIOKEHHOMY — IIaHy, (UKCHUPOBATh  PE3yJbTaThl  MOJYYCHHOU
3aBHCHMOCTH B BUi€ TaOJIHI] M rpapuKOB, AETaTh BHIBOJIBI IO PE3yJIbTaTaM
WCCIICIOBAHMUS

IPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIWYMH: IUIAHUPOBATh
U3MEpeHHsi, coOupaTh OSKCHEPUMEHTAIbHYIO  YCTaHOBKY, CIeAys
MPEJI0KEHHOW HHCTPYKILMH, U BBIYUCISATH 3HAUEHUE BEJTMUHHBI

coO0JIrOIaTh TIPaBUJIa TEXHUKHU O€30MaCHOCTH TIpU paboTe ¢ 1abopaTOpHBIM
o0opynoBaHrueM

1.14

XapaKTepu30BaTh TMPUHLUINBI JEHCTBUS HM3yYEHHBIX MpUOOpPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA MX ONUCAHHUsA, UCIIOJIb3Yys 3HAHUS O
cBOWcTBaX (U3MYECKUX SBICHUH M HEoOXoaumble (hu3nyecKue
3aKOHOMEPHOCTHU

1.15

pacno3HaBaTb MPOCTBIE TCXHUYCCKUE yCTpOﬁCTBa U HU3MCPUTCIIBHBIC
HpI/I60pBI o cxeMaM M CXEMaTH4YHbIM PHCYHKAM, COCTABJIATH CXCMBI
SJIICKTPHUICCKUX ueneﬁ C TIMOCICHOBATCIIBHBIM W MapaUICIIbHBIM
COCAMHCHUECM 3JICMCHTOB, pasjindasa YCJIIOBHBIC 0003HaYCHUS DJIEMEHTOB
SJICKTPHUICCKUX I.ICHCﬁ

1.16

NPUBOJIUTH  MpUMEpbl  (HaXOAWUTh HUHPOpPMAIMI0O O  MpUMEpax)
MIPAKTUYECKOTO MCIOJIb30BaHUs (U3NYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HH sl 0O0ecTieueHnsi 0€301TacHOCTH MpU OOpaIieHu ¢ TprudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXpPAHEHHUS 3J0POBbS U COOJIIOJCHHS
HOPM 5KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIeH cperne

1.17

OCYIIECTBIISITh MOMCK HHPOpPMAIMU (PU3NYECKOTO COACPKAHMUSI B CETU
NHTepHeT, Ha OCHOBE HMEIOIMIMXCS 3HAHUW W MYTEM CpPaBHEHHS




JOIIOJHHUTCIIbHBIX  HMCTOYHHMKOB  BBIICIIATH I/IH(i)OpMaI_II/IIO, KOoTOpas
ABIIACTCA HpOTHBOpeqHBOfI HJIM MOXKET OBITh HCI[OCTOBGpHOfI

1.18

MCII0JIb30BAaTh NP BBIIIOJHEHUH y4EOHBIX 33JJaHUIl HayYHO-TIONYJISPHYIO
TuTepaTypy  (QU3MYECKOro COACpKAHWS, CIPABOYHBIC MaTEepPUAIIbI,
pecypcsl cetu HTEpHET; BIIaieTh IPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

CO3/1aBaThb COOCTBEHHBIC NHUCHbMEHHbBIE U KPATKHUE YCTHBIE COOOLIEHMUS,
0000mas wHPOpPMAIMIO H3 HECKOJIbKUX HWCTOYHUKOB (PUINIECKOTO
COIepXaHWsA, B TOM 4YHCIEe MyOJIWYHO TPEACTABIATH PE3yJIbTATHI
IIPOEKTHOM WJIM MCCIIEA0BATENBCKON JEATEIBHOCTH, IIPU ITOM T'PAMOTHO
UCTIOJB30BAaTh M3YyYCHHBI TOHSATHHHBIA anmapaT Kypca (QHU3HKH,
COIPOBOKAATh BBICTYIIJICHUE NIPE3EHTALUEN

1.20

9 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

11

1.2

1.3

14

MPU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB W MCCIEIOBAHUN (PU3MUECKHUX
IIPOLIECCOB pacHpeleNsiTh OO0S3aHHOCTH B TPYINIE B COOTBETCTBUU C
MOCTaBJIICHHBIMU 3aJla4yaMHt, CJIEAUTH 32 BBIIOJHEHUEM IJIaHA JIEVCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBAaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B
JIeATETbHOCTh TPYIIIBI, BBICTPAaUBaTh KOMMYHUKAaTUBHOE
B3aMMOJICICTBHE, MTPOSBIISASA TOTOBHOCTD pa3pemiaTh KOHPIUKTHI

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

HCIIOJIB30BATh U3YUYCHHBIC ITIOHATUS

pa3inuyaTh ABJICHMS 10 OIIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMUX JAaHHOE (PU3NYECKOE SBJICHUE

pacmo3HaBaTh MPOSBIEHUE W3YYCHHBIX (U3MUECKUX SBICHUH B
OKpYXKaroIlleM MUpE, B TOM 4Hclie GU3MUYECKUE SBICHUS B MIPUPOJIE, TpU
9TOM TEpPEeBOAUTH NPAKTHUECKYIO 3aJadyy B Y4eOHYIO, BBIACIATH
CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

ONKCHIBATh U3YUYEHHbIE CBOMCTBA TEJ U (PU3MUYECKUE SIBICHUS, UCIIONIb3YS
¢u3nueckue BEIMYUHBI, TPU ONHUCAHUHM TPABWIBHO TPAKTOBATh
($u3nUecKuil CMBICT UCHOJIb3yEMBIX BEIHUYUH, 0003HAYCHHUS M €AMHUIIBI
($u3nUecCKUX BEIWYMH, HAXOIUTh (OPMYIIbI, CBA3BIBAIONIME JaHHYIO
(¢U3MUeCKyI0 BEIMYMHY C APYTUMH BEIHMYMHAMH, CTPOUTH Tpaduku
M3yYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYUH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBJICHUS M MPOIECCHI,
UCIIOJIb3YSl H3Y4YEHHBIE 3aKOHBI, IIPM 3TOM JaBaThb CJIOBECHYIO
(bopMyITHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE




1.6

1.7

1.8

1.9

1.10

1.11

1.12

1.13

OOBSICHATH (PU3UUECKUE MPOIECCHl U CBOICTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil IPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTEPa: BBIABIIATH
NPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTh OOBsICHEHWe u3 2 — 3
JIOTMYECKUX ILIAroB € MOMOUIbIO 2 — 3 U3yYEHHBIX CBOMCTBA (PM3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

pemiath pacyéTHble 3a7aud (OmMMparomuecss Ha cucremMy u3 2 — 3
YpaBHEHHUI), UCIIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: Ha OCHOBE aHaju3a YCIOBHS 3aJaud 3alKChIBaTh KPaTKOE
YCIIOBUE, BBIABIIATH HEJOCTAONIME WM U30BITOYHBIC JaHHBIC, BEIOUPATDH
3aKOHBI U (POPMYITBI, HEOOXOIUMBIE TSl PEIICHUs, IPOBOJUTH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh IOJIyUEHHOTO 3HA4YEHUsI (PU3NYECKOU
BCJTMYMHBI

pacrio3HaBath MPOOJIEMBI, KOTOPBIE MOXHO PEIIMTh MPH TTOMOIIH
(U3NYECKUX METOJIOB, UCIIOJB3Ysl OIMCAHHE HWCCICIOBAHHMS, BBIICISATH
NPOBEPSEMOE TPEIIOJIOKEHHE, OICHUBATh IPABUIBHOCTh MOPSIKA
MPOBEJICHUSI  UCCIICJIOBAHMSI, JIENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNIbTaThl HAOJIIOICHUH U OIBITOB

OPOBOJIUTH ONBITHl 10 HAOMIOACHHIO (DU3MYECKUX SBJICHUH WM
($u3nYecKUX CBOWCTB TeN: CaMOCTOSATEIBHO COOMpaTh YCTaHOBKY U3
U30BITOYHOTO Habopa 000pyNOBaHMS, OMMCHIBATH XOJ ONbITA M €ro
pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

HPOBOJUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, onpenenss
CpelHee 3HaYeHHE Hu3MepseMoil BenuuuHbl ((HOKycHOE paccTosHUe
cobuparonieid JMH3bI), OOOCHOBBIBaTH BBIOOP crOCOOa H3MEpPEHHS
(u3MepHTETHHOTO MPUOOPA)

MPOBOANTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C
WCIIOJIb30BAaHUEM IMIPSIMBIX M3MEPEHHUN: IUIAaHUPOBATh HCCIIECJOBAHUE,
CaMOCTOSITENIFHO ~ COOMpaTh yCTAaHOBKY, (PHUKCHpOBaTh pe3yJbTaTh
MOJyYeHHOM 3aBHCUMOCTH (U3UYECKUX BEIMYMH B BHJEC TaOIUIH
rpauKoB, JeJ1aTh BHIBOJIBI IO Pe3yJIbTaTaM MCCIIEIOBAHUS

MMpOBOAUTL KOCBCHHBLIC N3MCPCHUA (I)I/ISI/ILICCKI/IX BCJIMYWH: TUIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJHATDH
HU3MCPCHUA, CICAYS HpC,HHO)KeHHOﬁ HHCTPYKIUH, BBIYUCIIATH 3HAUCHUC
BCJIMYMHBI U aHAJIU3UPOBATH MTOJYUCHHBIC PC3YJILTATHI C y"-IéTOM 3aJlaHHOH
MOTrpeIIHOCTU I/ISMepeHI/Iﬁ

coOJTIIOIaTh TIPaBUJIA TEXHUKHU O€30MaCHOCTH IIPU paboTe C JT1ab0opaTOPHBIM
obopynoBaHueM

1.14

pa3ianyaTh OCHOBHBIE MPU3HAKM HW3YYEHHBIX (PU3MUECKUX MOJENeH:
MaTepuaibHas TOYKa, a0COJIOTHO TBEPJOE TENO, TOYEUHBIM HMCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTroMa, HYKJIOHHas
MO/IeJIb aTOMHOTO Sipa




1.15

XapaKTepu30BaTh NPUHIMIBI IEHCTBUA M3YyYCHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUCAHUS, UCIIOJIb3Yys 3HAHUS O
cBOiicTBax (U3MYECKUX SIBICHUH M HeoOXxoaumble (uU3nMUecKue
3aKOHOMEPHOCTHU

1.16

UCII0JIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IIPOLECCOB
IpU pelIeHUH Y4eOHO-TPAKTHUECKUX 3aay, ONTUYECKUE CXEMBI IS
MOCTPOCHHUS N300paKEHMH B IJIOCKOM 3epKajie ¥ cOOUparouieil TuH3e

1.17

OPUBOANUTH  TNPHUMEPHl  (HAXOAWTh HMHGOPMAIMIO O  HPHUMEPAX)
NPAaKTUYECKOTO HMCIOJb30BaHUS (DU3NYECKUX 3HAHWHA B TIOBCEIHEBHOM
KU3HH U151 oOecrieueHus: 0e30MacHOCTH pU OOpaIleH!H ¢ MpuOopamMu
TEXHUYECKUMHU YCTPOMCTBaMHU, COXpPAHEHHUS 3J0POBbS U COOJIIOJCHUS
HOPM DKOJIOTHYECKOTO MOBEICHMSI B OKPYKAIOLIEH cpesie

1.18

OCYIIECTBIISATh TIOMCK HH(POpPMAIUU (PU3HMUECKOTO COJCPXKAHUS B CETH
WuTepHeT, caMoCcTosATeNbHO (HOPMYIHpYs OMCKOBBIHM 3ampoc, HaXOIUTh
IyTH OTIPENIEICHUs JOCTOBEPHOCTH MOyYeHHON MH(POPMALIUK Ha OCHOBE
UMEIOIIMXCS 3HAHUHU U JIONOJIHUTEIIBHBIX KICTOYHUKOB

1.19

MCII0JIb30BAaTh NPU BHIIIOJHEHUH y4EOHBIX 33JJaHUI HayYHO-TIONYJISPHYIO
TUTEpaTypy (PU3NYECKOT0 COACpXKAHWS, CIPABOYHBIE MaTepUabI,
pecypcsol cetu HTEpHET; BlIaIeTh IPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanusi HHGOPMAIIMH U3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

co3aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUSI HAa OCHOBE
MH(pOpMaLlUM M3 HECKOJIBKUX HCTOYHHKOB (DHU3MUECKOIO COIepXKaHus,
yOJIMYHO MPEJICTABIATh PE3YIbTaThl MPOEKTHOM MIIN UCCIIE10BATENbCKON
JEATEIbHOCTH, IIPU O3TOM TI'PaMOTHO  MCIOJb30BaThb  H3y4YEHHBIN
MOHATUMHBIN anmapaT M3y4aeMoro pasjesna (U3MKM M COINpPOBOXKAAThH
BBICTYIIJICHHE IIpe3eHTaluel ¢ y4éToM OCOOCHHOCTEH ayIuTOpHH
CBEpPCTHUKOB

1.21

MIPU  BBITTOJTHEHUH YYEOHBIX TPOEKTOB W HCCIEIOBAHUN (HU3HUUIECKUX
IIPOLIECCOB pacHpeleNsiTh O0S3aHHOCTH B TPYINIE B COOTBETCTBUU C
MOCTaBICHHBIMU 33/1a4aMU, CJICTUTH 32 BBIIIOJHEHUEM IJIaHa ACUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKIJIAJ B
JIeATETbHOCTh TPYIIIIHI, BBICTPanBaTh KOMMYHUKATHBHOE
B3aMMOJICHCTBHE, MIPOSBIIS TOTOBHOCTh pa3peniaTh KOH(PIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon
pa3aesia  3JieMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

®U3UKA U EE POJIb B IIO3HAHWM OKPYXXAIOLIEI'O MUPA

®uszuka — HayKa o npupoje. SABneHus npupoasl. Puzndyeckue

11 SABJICHUSA:  MEXaHWYECKUE,  TEIUIOBBIE,  JJIEKTPUYECKHE,
MarHMTHbIE, CBETOBBIE, 3BYKOBbIE
Ousnueckue BenWYUHBI. M3Mepenue (U3MYECKHX BEITUYMH.

1.2 dusnueckue puOOopHI. [TorpemnocTs U3MEPECHUM.
Me:xnyHaponHas cucTeMa €IUHULL
EctecTBeHHOHayuyHBId  METOJA  IO3HAHUA:  HaONIOJECHHUE,

1 13 IIOCTAHOBKA HAY4YHOI'O BOIIPOCA, BBIIBWIKECHHE THUIIOTES,

9KCIIEPUMEHT  TI0  MPOBEpKE  TUIOTE3, OOBsSCHEHUE
Ha0JII0AaEMOTr0 SIBJICHHUS

1.4 Onucanue pU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIei
[IpakTuyeckue paboOTHI:

N3mepenune paccTosHUN.
15 N3mepenue 06bEMa KUAKOCTH U TBEPIOTO Tea.

Omnpenenenne pa3smMepoOB MaJIbIX TEIN.
N3mepenue TtemriepaTypbl NP HOMOIIU KAJIKOCTHOTO
TEPMOMETPA U JaTYUKA TEMIIEPATYpPBI

INEPBOHAYAIJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIECTBA

CrtpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, X pa3MepBhl.

21 OnbIThI, TOKa3bIBAIOUINE TUCKPETHOE CTPOCHHE BEIIECTBA
59 JIBiokeHue yacTull BetiectBa. CBsi3b CKOPOCTH JBHXKEHUS
' yacTull ¢ TemrepaTypoil. BpoyHoBckoe nBuxkenue, muddysus
53 B3aumMoneiicTBre 4acTHIl BelIeCTBA: MPUTSHKEHUE U
' OTTaJIKUBaHUE
2 ArperaTtHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B,
54 KUAKOCTEH U TBEPABIX (KpUCTAJUIMYECKUX) Tell. B3anumocBssp
' MEX]y CBOMCTBAMH BEILLIECTB B Pa3HbIX arperaTHbIX COCTOSTHUSX
U MX aTOMHO-MOJIEKYJISIPHBIM CTPOSHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTuyeckue pabOTHI:
2.6 Onenka pauaMmerpa aromMa METOAOM  pAnoB (¢

ucrnoiib3oBanueM ¢otorpaduii).




OnbITHI 10 HAOTIOICHUIO TETIOBOTO PACIIMPEHHS Ta30B.
OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO
MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexannyeckoe aBWKeHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE
IBIDKEHHUE

3.2

Ckopoctb. CpenHsisi CKOpOCTb IpU HEPABHOMEPHOM
IBIKEHUH. Pacu€r myTH u BpeMeHH JBYKEHHS

3.3

3.4

3.5

SIBnenue nHepuuu. 3akoH MHepLMU. B3aumoelicTBue Ten Kak
IIpUYMHA U3MEHEHMUS CKOPOCTH JBMKEHMs Tell. Macca Kak
Mepa UHEPTHOCTH Teja
IInotHoCTh BemiecTBa. CBsI3b IUNIOTHOCTH € KOJIMYECTBOM
MOJIEKYJI B €IMHMIIE 00bEMA BEILIECTBA

Cuita KaK XapaKTEepUCTHKA B3aUMOICUCTBUS TEI

3.6

3.7

Cua ynpyroctu u 3akoH ['yka. MI3Mepenune cuiibl ¢ TOMOIIBIO
TUHAMOMETpa
SBneHue TAroTeHus U cuia TsxkecTd. Cuiia TSHKeCTH Ha
npyrux rianerax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue CKOJIbKEeHUs U TpeHHue nokos. Tpenue B
MIPUPOJIE U TEXHUKE

3.9

3.10

CnoxxeHue Ccuil, HampaBlI€HHBIX IO OJHOM MpsSMOM.
PaBHOelicTBYIOIIIASA CHIT

[IpakTudeckue paboOTHI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS (IIIapuKa B
KHUJKOCTH, MOJIETH DJIEKTPUYECKOTO aBTOMOOMIS W Tak
nanee). Onpezesenne cpeHel CKOPOCTH CKOJIbKEHUS OpycKa
WM [IapUKa TI0 HAKJIOHHOM IUIOCKOCTH. OrmnpeneneHne
I0THOCTH TBEpAOro Tena. OMbIThL, JIEMOHCTPUPYIOLIUE
3aBUCHUMOCTh pacTskeHHs (IedopManuu) TMPYKUHBI OT
MPUIIOKEHHOU CHJIBL. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTh CHJIbI TPEHHSI CKOJBXEHHUsI OT Beca Tena M
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEHN

3.11

®usnyueckue SBICHHS B NPUPOAE: IMPUMEPHI JBHKECHHS C
pPa3INYHBIMU CKOPOCTSMH B JKMBOW W HEXHUBOM NpUpOJIE,
JEHCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue ycTpoucTBa: TMHAMOMETP, TOAIINITHUKI

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

HaBnenue T1BEpmoro Tenma. CrnocoObl yMEHBIICHHS U
YBEJIMUYEHUS TaBIICHUS

4.2

JlaBileHne ra3a. 3aBHCHMOCTH [aBJICHHS Tra3a OT 00BEMa,
TEeMIIepaTyphl




4.3

[lepenaua naBneHus TBEPABIMH TEJAMHU, KUAKOCTIMU U
razamu. 3axkoH ITackand. [THeBMaTHUecKUe MaIIMHbBI

4.4

4.5

4.6

3aBUCUMOCTD JaBJICHUS JKUJIKOCTH oT TJTyOUHBI.
Iunpocratuueckuii  mapamokc. CooOmiaromuecss COCY/IbI.
['mapaBnuueckre MEXaHU3MBI

Atmochepa 3emumn u atmocdepHoe naBieHue. [IpudmHbI
CYIIECTBOBAHMUS  BO3MYIIHOW 000j0uku 3emud.  OmBIT
Toppuuennu. 3aBUCUMOCTH aTMOCHEPHOTO JaBICHHUS OT
BBICOTHI HaJl YpOBHEM MOPSI

WN3mepenue armocdepunoro masnenusa. [Ipubopsl s
M3MepeHust aTMOC(HEepHOro JaBICHUS

4.7

JlelicTBue XKUIAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJNO.
BrrtankuBatonias (apxuMeioBa) cuia. 3aKoH Apxumena

4.8

4.9

4.10

[InaBanue ten. Bo3nyxomnnaBanue

[IpakTryeckue paboOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJE OT 00bEéMa
HNOTPYKEHHOW B JKUAKOCTb dYacTh Tena. OmnpexneneHue
BBITAJIKMBAIOLIECH CHIIBL, ACHCTBYIOLIEH HA TEJIO, IOIPYKEHHOE
B JKHIKOCTb. [IpoBepka HE3aBHCHMOCTH BBITAJIKHBAOLIEH
CUJIbI, ICMCTBYIOIIEH HA TEIO B XKUIKOCTH, OT MACChI TEla.
OnepIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH
CWJIbI, JIEHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 0OO0BEMa
MOTPY’KEHHOW B KUAKOCTb YaCTU Tejla U OT IIJIOTHOCTH
KUIKOCTH. KoHncTpynpoBanue apeoMerpa WIIH
KOHCTPYMPOBaHHUE JIOJIKU u OIIpeNEIICHUE eé
Ipy30I0AbEMHOCTH

duznyeckue SBICHUS B MPHUPOJE: BIHSHUE aTMOC(epHOro
JIaBJICHUsI HA )KUBOI OpraHu3M, IIaBaHUE PbIO

411

TexHuueckue  ycTpoicTBa:  cOOOMIAIOIIMECS  COCYABI,
YCTPOMCTBO  BOAOIPOBOAA,  THIApaBIMYECKUNA  Tpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp

PABOTA, MOIIHOCTbB, DHEPT' UA

5.1 Mexanunueckasi paboTa
5.2 Mexannueckass MOIIHOCTh
53 IIpocTble MexaHM3MBI: pbIyar, OJOK, HAKJIOHHAS IIOCKOCTb.
' ITpaBuit0 paBHOBECHSI phIUara
5.4 [IpuMeHeHne nmpaBuiia paBHOBECHUS phluara K 0JIOKY
«3omotoe mpaBwiIo» MexaHUKUA. KorduiumeHT mnonae3Horo
5.5 JeiicTBUs MexaHM3MOB. IIpocTeie MexaHH3MBI B OBITY U

TECXHUKE




5.6 [ToTenumanpHas SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunerndeckas sneprust
58 [lTonnass MexaHuyeckas »dHeprusi. 3aKOH U3MEHEHHUS U
' COXpPaHEHUS MEXaHUYECKOM SHEepruu
[IpakTuueckue padbOTHI:
Onpenenenne pabOTHl CHIIBI TPEHUS TIPH PABHOMEPHOM
5.9 JIBUKCHWHM  Tela IO  TOPU3OHTAIBHONH  MOBEPXHOCTH.
' UccnenoBanue yciaoBuii paBHoBecus poiuara. Mzmepenne K11/
HaKJIOHHOM IUIOCKOCTHU. I3ydeHue 3akoHa COXpaHEHUs
MEXaHUYECKOM SHepTuu
5.10 @u3nyYecKue SBICHUS B IIPUPOJIE: PbIYAry B TEJIC YEJIOBEKA
TexHuueckue  ycTpoiicTBa:  pblyar, TMOJBIJKHBIA U
511 HETIOJBYIKHBIM  OJOKH, HAKJIOHHAs ILJIOCKOCTh, IPOCTHIC
MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JieMeHTHI CO/IEPKAHUS
pa3jena  3JieMeHTa
TETIJIOBBIE ABJIEHU A
OcHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETHUECKON TeopHH
6.1 CTpoeHHs BemecTBa. Macca U pasmepbl Moiekyd. OTMbITHL,
' MOITBEP K IAOIIHE OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHOKHHETHIECKON TCOPHUH
6.2 Monenu TBEPAOTroO, >XKMAKOTO U Ta3000pa3HOTO COCTOSHUN
' BerecTBa. Kpucrannuueckue u amopHbIe Tena
6.3 OOBsicHEeHHE CBOWCTB Ta3oB, JKUJIKOCTEH M TBEPIBIX TEN Ha
' OCHOBE TIOJIO)KEHUH MOJICKYJIIPHOKHHETHUECKON TCOPHH
6.4 CMauuBaHue M KanWLISPHBIE SIBICHUS
6 6.5 TennoBoe pacupeHue U CKaTHe
6.6 Temmnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIIJIOBOTO
' JIBUKECHHUS YaCTHULL
6.7 Buytpennsis »Heprus. CrnocoObl H3MEHEHHs] BHYTPEHHEH
' SHEPTrUH: TEIJIoNepeaaya U COBEPIICHUE paOOTHI
6.8 Bunel  Temnonepenauu:  TEIUIONPOBOAHOCTh, KOHBEKLIHS,
U3ITy4yeHue
6.9 KonwuecTBo TernoThl. Y aenpHas TEIIOEMKOCTD BEIIeCTBa
6.10 TennooOMeH U TEMIOBOE paBHOBECHE. Y paBHEHHE TETUIOBOTO

Oamanca




6.11

IInaBnenue u OTBCPACBAHUC KPHUCTANIMYCCKUX BCHICCTB.
Y,Z[eJ'IBHaH TCILJIOTA ITJIaBJICHUA

6.12

6.13

[Tapoo6pa3oBanue u kouaeHcauusa. Mcnapenuwe. Kumnenwue.
VYaensHast ~ Temjgota  mapooOpa3oBaHMA.  3aBUCHMOCTD
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHHUS

Baaxnocts BO3ayXa

6.14

3H€pI‘I/IH TOIIJIMBA. yI[eJIBHaSI TCIJIOTA CTOpaHuA

6.15

6.16

[Tpunnumner pabotel TeroBbix apurareneir KIIJ TerioBoro
nsuratens. TeroBble NBUraTeld M 3alllUTa OKPYKaIOIIEH
cpenbl

3aKOH COXpaHEHHMS M TPEBpalEHUs] PHEPTHM B TEILJIOBBIX
rporeccax

6.17

6.18

[TpakTuyeckune pabOTHI:

OnbIThI 1O OOHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJIIPHOTO
MPUTSDKEHUSL.

OMBITHI 110 BHIPALTUBAHUIO KPUCTAIUIOB TOBAPEHHON COMTU
WK caxapa.

OMnBbITH 110 HAOIOCHUIO TEIUIOBOTO PACIIUPEHHS ra30B,
KUAKOCTEN U TBEPBIX TEIl.

Ornpezenienne aBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OnpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHHUS.

ITpoBepka ruMoTe3bl JIMHEHHON 3aBUCUMOCTH JUIMHBI
CTONOMKAa JKHUIKOCTH B TEpPMOMETpUYECKOW TpyOke OT
TEMIIEPATYPHI.

HaGnronenune uM3MeHeHMs] BHYTPEHHEH SHEpruu Tena B
pe3yJsbTaTe Temonepe adu U paboThl BHEITHUX CHUIL.

HccnenoBanue sBIE€HUS TEMJI000OMEHA MPU CMEIIMBAHUU
XOJIOTHOW M TOopsiYeN BOJBI.

Omnpenenenne KOJIMUeCcTBa TEIJIOTHI, TOJIYY€HHOTO BOJIOM
IPU TETJI00OMEHE ¢ HarpeThiM METAJUINYECKUM IIMIINHAPOM.

Omnpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHusl.

OnpeneneHre OTHOCUTENBHOMN BIAKHOCTH BO3yXa.

Omnpenenenue yieabHON TEIUIOTHI IUIABJICHUS JIbA.

dusnyeckue SBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSIKEHUE
U KallWJUIApHBIE SIBJIEHUS B MIPUPOJE, KPUCTAIUIBI B NIPUPOJE,
u3nydenue CoiHIIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3HI;
o0pa3oBaHue pOCHl, TyMaHa, HHesl, CHera.

6.19

TexHuueckue YCTPOMCTBA: KanuJUIsIpBI, MPUMEPHI
UCIIOJIb30BAaHUs  KPUCTAJUIOB, JKUJAKOCTHBIA  TEPMOMETP,
JaT4uK TEMIIEPATyphl, TEPMOC, CUCTEMaA OTOILICHHUSA IOMOB,




TUTPOMETPHI, TICUXPOMETp, NapoBas TypOWHA, JBUTATENb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnexkTpusanus Teil. [[Ba poja 3IeKTpUuuecKuX 3apsioB
B3aumopeiictBue  3apskeHHbIX  Ten.  3akoH — Kysona
7.2 (3aBUCHMOCTb CHJIbI B3aUMOJCHCTBUS 3apSKEHHBIX TEN OT
BEJIMYUHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIaMu)
DnekTpuyeckoe noje. HanpsykEHHOCTh SJIEKTPUIECKOTO OIS,
7.3 [lpuHnun  cynmepno3uuMyd  DJIEKTPUYECKHX  Mmojed  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu  siekTpuyeckux  3apsjioB. DJleMEeHTapHbII
7.4 anektpuueckuii 3apsan. Crpoenue aroma. I[IpoBomHukH U
JIADJICKTPUKHU
7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DIIeKTPUUECKHUI TOK. YcaoBus CYILECTBOBAHHUS
' ANEKTPUIECKOTO TOKa. ICTOUHHMKHM MOCTOSIHHOTO TOKA
77 JIeHcTBHSI DJIGKTPHYECKOrO0 TOKa (TEIIOBOE, XUMHYECKOE,
' MarHuTHOE). DIIEKTPUUCCKHUI TOK B )KHJIKOCTSIX U ra3ax
78 Onektpuueckas  nemb. Cumiia  TokKa.  DJIEKTPUUECKOE
' HaIpsoKeHHE
79 ComnpoTuBi€HUE MPOBOJHUKA. YAEIbHOE CONPOTHUBIICHHE
' BEIECTBA
7.10 3akoH OMa 1J1s ydacTKa Lenu
711 ITocnenoBarenpHOE i napajuieJIbHOe COCIMHCHHE
' MPOBO/IHUKOB
712 PaboTta 1 MOIIHOCTB NEKTPUUECKOTO TOKa. 3akoH JIKoyms —
' Jlenua
713 DneKTpUYecKHe ey U NOTPEOUTETH AIEKTPUIECKON SHEPTUN
' B ObITy. KOopoTkoe 3aMbikaHue
714 ITocTtosaable MarHuThl. B3amMmojeiicTBHE  MOCTOSHHBIX
' MAarHuTOB
715 MarsauTtHoe 1ojie. MarHuTHOE moJie 3eMIIM U €r0 3HAYCHHE JIJIs
' JKA3HU Ha 3eMiie
716 OnbiT Opcrena. MarHUTHOE TOJE€ 3JIEKTPUYECKOTO TOKAa.
' [IpuMeHeHue 371eKTPOMarHuTOB B TEXHUKE
JlelicTBM€ MarHUTHOrO TIOJISI HAa TPOBOJAHUK C TOKOM.
717 OJIEKTPOABUTATENb  MOCTOSHHOrO ToKa. Mcmosb3oBaHue
' ANIEKTPOJBUTATENIE B TEXHUYECKUX YCTPOWMCTBAX U Ha
TpaHCHOpPTE
718 OnbiTel @apazes. SIBIeHUE 3JIEKTPOMArHUTHOW WHIYKIIUH.

[TpaBuno Jlenna




7.19

OnekrporedHepatop. CrnocoObl MOTYYCHHS] JIIEKTPUICCKON
SHEPTUU. DJIEKTPOCTAHIINU HA BO3OOHOBIIIEMBIX HCTOYHHKAX
SHEPIUU

7.20

[TpakTuyeckue pabOTHI:

OnbITH IO HAOJTIOCHUIO STICKTPU3ALUH TEJI UHAYKIHEH U IpU
COIPUKOCHOBEHUH.

HccnenoBanue  OEUCTBUS  DJIEKTPUYECKOTO IO HA
IIPOBOJHMKY U JUDJIEKTPUKHU.

Cbopka u mpoBepka pabOThl  IEKTPUUECKOM  Ienu
IIOCTOSIHHOTO TOKA.

W3mepeHue u peryJimpoBaHHue CUIIbI TOKA.

W3mepeHnue u peryinpoBaHHie HalPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO Yepe3
pPE3UCTOP, OT COINPOTUBIICHUS PE3UCTOpPA M HAIPSDKEHUS HA
pe3ucTope.

OneIThI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb 3JIEKTPHUYECKOIO
CONPOTHUBJIICHUS MPOBOAHMKA OT €ro JJIMHBI, IUIOLIAaU
IIONEPEYHOr0 CEUEHU U MaTepuaa.

IIpoBepka  mpaBuna  CIOXKEHUS  HANPSDKCHUM — IIpH
MOCJIeZI0BATEIbHOM COEIMHEHNH JIBYX pe3ucTopoB. I[IpoBepka
IpaBwia s CUJIbl TOKAa IPHU MapajljieIbHOM COEIMHEHUU
pesuctopoB. Ormpezenenne padbOThl AIEKTPUUECKOTO TOKa,
uaymero 4yepe3 pesucrop. OrmnpeneneHue  MOILIHOCTU
NIEKTPUYECKOTO  TOKA,  BBIIEISIEMOM  HA  PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYLIETO YEpeE3
JaMIIOYKy, OT HampspkeHuss Ha Hell. Onpenenenue KII/I
Harpesatend. lccnenoBaHne MarHUTHOIO B3aUMOJEHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. l3yueHue MarHuTtHoro moss
MOCTOSIHHBIX MarHUTOB MPU UX OOBEIMHEHUU U pa3J/ICICHUH.
HccenenoBanue qeNCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO
cTpenky. ONBITbI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTb CHJIBI
B3aMMOJIEMCTBHS KaTyIIKU C TOKOM ¥ MarHuTa OT CHUJIbI TOKA U
HampaBJIeHUsT TOKa B Karymike. I3ydeHume neiicTBus
MarHMTHOTO I0JI Ha IPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue
U u3ydyeHue paboTsl snekTponaBurarens. Mamepenue KIIJ]
AIIEKTPOIBUTaTENIbHON yCTaHOBKU. OMBITHI IO UCCIEI0BAaHUIO
SBJIGHUSI  AJIEKTPOMArHUTHOM MHIYKIUU: HUCCIIEJJOBaHHE
W3MEHEHUH 3HAYCHMsI M HAIIPABJICHUS UHAYKIIMOHHOTO TOKa

7.21

dusuueckue SIBJICHUS B OpUPOAC: IJICKTPUUCCKHUC SBJICHUS B
aTMocdepe, MEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Ipeid MOICOB, POJIb MAarHUTHOTO TIOJISI JIS
KHU3HU Ha 3emiie, MOJIIpHOE CUSTHUE




1.22

TexHudyeckue  yCTpPOMCTBA:  DJJIEKTPOCKON,  aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK DIIEKTPUYECKOW DHEPIUH,

AIIEKTPOOCBETUTEILHBIC npuOOpHI, HarpeBaTeNbHbIC
AIEKTPONPUOOPHI (mpumepsr), AJICKTPUUYECKUE
NPEOXPaHUTEIH, AJIEKTPOMArHuT, DIIEKTPO/IBUTATEIh

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Konx snemenra IIpoBepsiemble 27IEMEHTBI COAEPIKAHMS
pazznena
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanudeckoe aBuwxkeHue. MarepuanbHas Todka. Cucrema
' orcuéra
8.2 OTHOCHTEITHFHOCTh MEXAaHUYECKOTO JIBHIKESHUS
8.3 PaBHOMEpHOE MPSAMOIIMHEHHOE TBUKEHHE
8.4 HepaBHomepHoe npsimosinHeliHoe nBUkeHue. Cpenssis u
' MTHOBEHHAsI CKOPOCTH TeJla IPH HEPAaBHOMEPHOM JIBIKEHHH
8.5 Yckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHEHHOE JIBUKEHUE
8.6 Coboxnoe nagenne. OneiTel ["ammnes
PaBHOMepHOEe BWXeHHEe MO OkpyxHocTu. [lepuox u
8.7 yactota oOpamieHus. JluHelHas U yrjaoBas CKOPOCTH.
LleHTpOCTpPEMUTENBEHOE YCKOPEHUE
8.8 ITepBsiit 3ak0oH HproToHA
8 8.9 Bropoii 3akon HeroToHa
8.10 Tpernii 3akoH HeroTona
8.11 [TpuHIMIT Cynepno3UIIUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHUS: CcWiIa TPEHHS CKOJIBKCHHS, CHJa TPEHUS
' TIOKOSI, TPYTHUE BUJBI TPCHHUS
8.14 Cuna TsHKeCTH ¥ 3aKOH BCEMHPHOTO  TATOTCHHS.
' Vckopenue cBoOOIHOrO NMaaeHus
8.15 Jsuxenne tuianer Bokpyr Connna. [lepBas kocmmuueckas
' ckopocTh. HeBecOMOCTh U meperpys3ku
8.16 PaBHOBecue maTepuanbHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO
8.17 PaBHoBecue TBEpHOro Tela C 3aKpPEIUIEHHOW OCBIO
' BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
8.18 Nmnynsc Tena. U3menenue ummyibsca. IMIynbsc cuisl
8.19 3aK0H COXpaHEHUs UMITYJIbCa




8.20

PeakTuBHOE NBMKEHUE

8.21

8.22

Mexanndeckas pa60Ta 1 MOIIHOCTB

Pabora cun Tsxectw, ynpyroctd, TpeHus. CBs3b DHEPIUM U
paboThI

8.23

8.24

HOTCHL{I/IaJIBHaH 3Hepr1/151 TCJ1a, IIOAHATOT'O HAa HOBerHOCTBIO
3emiu

[ToreHuuanbHas SHEPTUs CXKATON MPYKUHBI

8.25

Kunernueckass osHeprus. Teopema 0 KHHETHYECKOU
SHEPTrUU

8.26

8.27

3aKkoH COXpaHCHUA MEXaHUYEeCKOH OQHCPIUH

[TpakTyeckue paboOTHI:

OnpeneneHue cpenHell CKOPOCTU CKOJbXKEHHUS Opycka WIu
JBYDKEHUS IIAapUKa M0 HAKJIOHHOM IulockocTd. OnperencHue
YCKOpPEHHsI Tela MpU PABHOYCKOPEHHOM [JBM)KEHUH IO
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue  3aBUCMMOCTHM  IIyTH  OT  BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBFDKEHUHU 0€3 HaYaIbHOW CKOPOCTH.
IIpoBepka runoTessl: €CJIM NPU PAaBHOYCKOPEHHOM JBHKEHUH
0e3 HavaJIbHOW CKOPOCTH IYTH OTHOCSATCS KaK psJl HEUETHBIX
qucel, TO  COOTBETCTBYIOIIME IPOMEXYTKH  BpPEMEHHU
OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBKEHHUS OT
CHJIBI HOpMaJibHOTO AaBieHus. OnpeneneHue koddduuuenta
TPECHUA CKOJIbKCHUA. OHpeI[eJ'IeHI/IC JKECTKOCTHU IMPY>XWHBI.
Omnpenenenne pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM
JBUXXCHUHN TCJ1la 110 FOpI/ISOHTaJ'II)HOI\/JI IMOBCPXHOCTH.
Omnpenenenue pabOThl CUIIbI YIIPYTOCTH NPHU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEMOBIXKHOTO U TOABHKHOTO OJIOKOB

8.28

8.29

@u3nyeckue ABJICHUS B MNPUPOJE: TPUIUBBI U OTJIMBHI,
newkeHne 1aHeT CoNMHEYHOW  CHUCTEMBI, pPEaKTHBHOE
JIBUOKEHUE KUBBIX OPTaHU3MOB

TexHuueckue YCTPOﬁCTBaI CIIMAOMCTP, JATYHUKU ITOJIOKCHUA,
pacCTodHuAg U YCKOPCHUSA, PaKCTLL

MEXAHNYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebGarenbHoe paBmkeHune. (OCHOBHBIE — XapaKTEPUCTUKU

9.1 KOJIe0aHuii: TIEPUOJI, YacTOTa, aMILIUTYIA

9.2 MareMaTtnyeckuii U INpYKUHHBIM MaATHUKU. lIpeBpaienue
' SHEPTUH MPHU KOJIeOATETLHOM JIBHKEHUN

9.3 3aryxatomue  KojeOaHus.  BbIHYXIeHHbIE  KojeOaHwHs.
' Pesonanc

9.4 Mexanndeckre BOJHBI. (CBOWCTBA MEXaHWYECKUX BOJIH.

[IpononpHbIE U TIONIEpEUHbIe BOIHBI. J{JI1HA BOJIHBI U CKOPOCTh




e€ pacrpocTpaHeHHs. MeXaHH4eCcKue BOJIHBI B TBEPIOM TEIlE,
ceificMuyeckue BOJIHBI

9.5
9.6

3Byk. [')pomMKkoCTb 1 BbIcOTa 3ByKa. OTpakeHuE 3ByKa

Wndpa3Byk u yiabTpa3Byk

9.7

9.8

9.9

[TpakTuyeckue pabOTHI:

Omnpenenenue YacTOTBI u nepuozaa Kose0aHui
MaTEMaTHUYECKOT0 MasiTHUKA.

Onpenenenre 4acToThl U Mepuojia KOJIeOaHUHM MPYKUHHOTO
MasiTHUKa

HccnenoBanue 3aBHUCHUMOCTHU nepuozaa KosebaHuit
MOJIBEIIEHHOTO K HUTHU Tpy3a OT UIMHbI HUTU. MccnenoBanue
3aBHCHUMOCTH TEpUOJa KoJeOaHUN MPYKUHHOTO MAasSTHHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTHU MEeproAa KOJeOaHU
rpy3a, NOJBELIEHHOrO0 K HUTH, OT MAacchl rpy3a U KECTKOCTH
npyXuHbl. MI3MepeHue yckopeHusi cBOOOIHOTO MaieHus
duzuyeckue SBICHUS B MPHUPOJE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEIICMIYECKHUE BOJIHBI, IIyHAMH,
X0

TexHuueckue yYCTpOMCTBA: 9XO0JIOT, UCIIOJIb30BaHUE
yIbTpa3ByKa B OBITY U TEXHUKE

10

11

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

101 OJEeKTPOMAarHUTHOE  Toj€.  DJIEKTPOMArHUTHBIE  BOJIHBI.
' CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH

10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH

10.3 OnexkTpoMarHuTHass —npupona cera. CKOpoCcTb — CBeTa.
' BostHOBBIE CBOICTBA CBETA

[TpakTyeckue paboOTHI:
10.4 W3yueHre CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBIO
MOOMIIBHOTO TeneoHa

105 dusnueckue SBICHHUS B TPHUPOJE: OWOIOTHYECKOE JEHCTBUE
' BUIMMOTO0, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3IIy4eHHH

10.6 TexHuueckue YCTpOMCTBA: HCIIOJIb30BAHUE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U

CBETOBBIE ABJIEHU A

111 JIyueBas monens cBera. MIcTOUHMKM cBETa

11.2 [IpsAMosnHENHOE pacCIPOCTPAHEHUE CBETA

11.3 Otpaxenue ceta. [lmockoe 3epkano. 3aKoH OTpakKeHUs CBETa

114 IIpenomnenue cBera. 3akoH mpesnomseHus cseta. llomHoe
' BHYTPEHHEE OTPAKEHUE CBETA

11.5 JInnza. Xop jtydeil B JIMH3E

11.6 Onruueckas cucteMa oToarrapaTra, MUKPOCKOIIa B TEJIECKOTa




I'maz kak onruueckas cucrema. bnmzopykocte u

11.7
JaTbHO30PKOCTh
118 Pasnoxxenne Oemoro cBera B coektp. OmnbiTel HbioTOHA.
’ CrnosxeHue CIeKTPaIbHBIX IIBETOB. Jlucmepcus cBeta
[TpakTuueckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHHUS CBETOBOTO
Jy4da OT yIJIa MaJICHuUs.
W3ydyeHne XapakTepUCTHK W300pakeHUs TMpeaMeTa B
TJIOCKOM 3epKaie.
HccnenoBanue  3aBUCHMOCTH  yrja  TPEJIOMIICHUS
11.9 CBETOBOTO JIy4ya OT yIJIa IMaJIeHUS Ha TPAHUIIE «BO3JIYX — CTEKIION.
' [Toyuenne wu300pakeHUH C TOMOIIBIO COOHMpArOLIei
JIMH3BL.
Onpenenenne (OKYCHOTO pACCTOSHUA M ONTHYECKOM
CHJIBI COOMPAFOIICH JINH3HI.
OMBITHI 1O PA3JIOKEHHUIO OSJIOTO CBETA B CIICKTD.
OmBITEl 1O BOCHPUATHIO I[BETA TIPEIMETOB TMPH HX
HaOJII0ICHUH Yepe3 BETOBbIC (DUIBTPHI
dusznyeckue sapneHus B npupoje: 3armenus Comnnna u JIyHsl,
11.10 [[BETa Tell, ONTHYECKUe sBJICHHUs B arMmocdepe (1BeT Hebda,
pedpakuus, pagyra, MUPax)
1111 TexHUYECKHE YCTpPOMCTBAa: OYKH, MEPHUCKOI, (oToammapar,
' ONTHUYECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHU
121 OmneiTel Pesepdopna u mnanerapHas mozens atomMa. Mojenb
' aroma bopa
12.2 Hcnyckanwe ©W TOTJIONIEHHWE CBeTa aToMoM. KBaHTHI.
' JInnenyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Ctpoenue atoMHOT0 si7jpa. HykJIOHHAs MOJIEIb aTOMHOTO S/Ipa.
' M30TOmBI
12 125 PanmoaktuBHBIe  TpeBpamieHus. I[lepwon — monypacmana
' ATOMHBIX SI/IEP
126 Snepubie peakuuu. 3aKOHBI COXPAHEHHs 3apsiIOBOTO U
' MacCOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuyu cuHTe3a u geneHust sanep. VICTOUHMKH 3HEPrUu
' ComHIa ¥ 3BE3]]
129 Snepnas sHepreruka. JlelcTBUE PaIMOAKTUBHBIX W3JI1y4CHUHN
' Ha JKHBbIC OPTAaHU3MBI
12.10 [TpakTrueckue pabOTHI:




Habmro1eHne CIUTONIHBIX U THHEHYATBIX CIICKTPOB U3TYUCHHS.
HccnenoBaHre TPEKOB: W3MEPEHUE DHEPTUU  YaCTHIIBITIO
TOpMO3HOMY TTyTH (110 hoTorpadusim).

H3mepenue pannoakTuBHOTO hoHa

@usnueckue  SABICHUA B IIPUPOJE: €CTECTBEHHBIN

1211 pPaIMOaKTUBHBIA (OH, KOCMHYECKHE JIy4d, PaJdOAKTHBHOE

' U3JIy4eHHUE IPUPOIHBIX MUHEPAIOB, JEHCTBUE PalMOaKTUBHBIX
M3JIy4E€HUH HA OPraHU3M 4eJIOBEKa

1212 TexHu4eckue yCTPOMCTBA: CIEKTPOCKOI, WHIMBUIYaJIbHBINA

JIO3UMETp, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMBbl
OCHOBHOTI0 00111ero 00pa3oBaHus Ha ocHoBe PI'OC

[Tonnmanue poiau GU3MKHU B HAYYHOH KapTHHE MUPa; CPOPMUPOBAHHOCTD
0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOH CBSI3M U II03HABAaEMOCTH
SABIIGHUW  TPHUPOABI, O PpOJIU  OKCIepUMEeHTa B  (usHKe, O
cuctemooOpasyromiel ponu (UMK B Pa3BUTHH E€CTECTBEHHBIX HAYK,
TEXHUKU M TEXHOJIOTHH, 00 IBOIIONUHN (PU3NYECKUX 3HAHUN M MX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAYYHOW KapTUHE MHUPA, O BKJIAJE POCCUMCKUX H
3apyO0eKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, O0BSICHECHHE TIPOIIECCOB
OKpY’KaroIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHus O BUJIAX MaTepuH (BELIECTBO U MOJIE), O ABMKEHMU KaK Criocode
CYILLIECTBOBaHUSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHONM TEOPUU CTPOCHMUS
BEIIECTBa, O (PU3NYECKON CYIIHOCTU SIBIEHUIN MPUPOJbI (MEXaHUYECKUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHE pa3JInyaTh
SBJICHHS 110 ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JJaHHOE (PU3NYECKOE SIBIEHUE; YMEHHE paclio3HaBaTh
NPOSIBIIEHUE M3YYEHHBIX (PU3MUECKUX SBJICHUH B OKPYKAIOLIEM MHUDE,
BBIJIEJISAS UX CYLECTBEHHbIE CBOMCTBA (IIPU3HAKH)

BJ'Ia}IeHI/IC OCHOBaMH ITOHSATHIHOTO arrmapara 1 CUMBOJIMYCCKOI'O A3bIKa
(1)I/I3I/IKI/I U HUCIOJB30BAaHUC HUX IJId PCIICHUA yT~I€6HI)IX 3aaa4;, YMCHHUC
XapaKTCpPU30BaATb CBOMCTBa TCII, (I)I/I3I/I"IeCKI/Ie SABJICHUS W TIPOLECCHI,
HCIIOJIb3YA (I)yH,Z[aMCHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHre ONnMChIBaTh M3YYCHHBIE CBOMCTBA TeN W (DU3WUYECKUE SIBICHHUS,
MCTIONB3Ys PU3UIECKUE BETUIHHBI

BrnaneHnue ocHOBaMU METO0B HAyYHOTO MTO3HAHUS ¢ YYETOM COOTIOACHHUS
MpaBmJI OE30MaCHOTO TpyAa: HabMoIeHNe PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSATEIBHO COOHMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY W3
JTAaHHOTO Habopa 000PY0BAHUS 110 HHCTPYKIIMH, ONTUCHIBATEH X0/ OTBITA 1
3aMUChIBaTh €0 PE3yJbTaThl, (HOPMYJINPOBATH BHIBOJIBI;

MMPOBCACHNEC MPAMBIX W KOCBCHHBIX I/I3MepeHI/II\/'I (1)I/IBI/I‘ICCKI/IX BCIIMYNH:
YMCHUC IMJIaHUPOBATb HU3MCPCHHA, CaMOCTOATECIIBHO COGI/IpaTI:
SKCIICPUMCHTAJIbHYIO YCTAHOBKY IO MHCTPYKIUH, BBIYUCIATH 3HAYCHUC
BEJIMYMHBI U AHAJIU3UPOBATH ITOJIYYCHHBIE PE3YJILTATHI C YUETOM 3aJaHHOMU
IIOTPELIHOCTH PE3yIbTaTOB U3MEPEHUN;

NPOBEICHUE  HECIOXKHBIX  JKCIIEPUMEHTAIBHBIX  WCCIICIOBAHMIA,
CaMOCTOSITENIEHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U TIPOBOJIUTH
UCCIICIOBAHHE 110 UHCTPYKITUH, TIPEICTABIIATH MOTyYCHHBIC 3aBUCHMOCTH




¢u3nYecKUXx BEIMYMH B BHUAE TaOMUI W TpaduKOB, YYHUTHIBATH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO Pe3yJIbTaTaM HCCIIeIOBAHHS

[ToHnMaHue XapaKTEePHBIX CBOMCTB (PM3MUECKUX MOJIeNel (MaTepuanbHas
TOYKa, aOCOJIFOTHO TBEPJOE TENIO, MOJCIU CTPOSHHSI Ta30B, JKUAKOCTEH U
TBEPABIX TEJl, INITAHETapHasl MOJENb aTOMa, HYKJIOHHAsI MOJENb aTOMHOIO
A1pa) U yMEHUE IPUMEHATH UX JJIs1 00bsACHEHNS (PU3NIECKUX MPOLIECCOB

VYMeHune o0BSCHATH (PU3UUECKHE MPOIECCHl U CBOWCTBA TEN, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMi NPaKTHKO-OPUEHTHPOBAHHOIO XapakTepa, B
YaCTHOCTHU, BbIABJIATL MPUYUHHO-CICACTBCHHBLIC CBIA3M U CTPOUTH
0O0BSICHEHHE C ONMOpOW HA M3YyYEHHBIC CBOMCTBA (PM3UUECKUX SIBICHUH,
¢du3nUecKkre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

YMmeHue pemath pacuéTHbie 3a7auu (Ha 0aze 2 — 3 ypaBHEHUIT ), HCTIONb3YA
3aKOHBI M (DOPMYJIBI, CBSI3BIBAIONINE (DU3HMUECKUE BETHUUHBI, B YACTHOCTH,
3aMKChIBaTh KPATKOE YCJIOBHE 3a/la4yM, BBISBIATH HEJIOCTAIOIINE JAHHBIE,
BBIOMpPATh 3aKOHBI U (OpMyIBI, HEOOXOAWMBIE [UIA €€ peleHuUs,
HCIIOJIb30BaTh CIIPABOYHBIE JIaHHBIE, NMPOBOJUTH PAcu€Thl U OLIEHUBATH
PEATMCTUYHOCTH MOJIYY€HHOTO 3HaUeHUs (PU3NYECKON BETUUYHUHBI; YMEHHE
OMpEeNATh Pa3MEPHOCTh (U3UYECKON BENWYHMHBI, MOJYYCHHOH MpH
pELIeHUH 3a1a4K1

YMeHne XapakTepru30BaTh NPUHIUIIBI IEUCTBUS TEXHUYECKUX YCTPOUCTB,
B TOM 4Hcjie OBITOBBIX MPUOOPOB, U MPOMBIIIJIEHHBIX TEXHOJIOTUYECKUX
IPOIIECCOB MO MX OMHUCAHUIO, HCIOJIb3Ys 3HAHHSI O CBOUCTBAX (PU3NUECKUX
SBJICHUN U HEOOXOMMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnosib30Bath 3HaHUS 0 GU3NYECKUX SIBICHUSIX B TIOBCETHEBHOM
JKU3HU JUIs1 oOecrieueHus 0e30MacHOCTU NMpH OOpallleHuu ¢ OBITOBBIMU
npuOopaMyl M TEXHUYECKHMMH YCTPOMCTBAMM, COXpPAHEHHS 370pPOBbS U
COOJTIOJIEHHUs] HOPM 3KOJOI'MYECKOro TOBEACHUS B OKpY’Karollel cpene;
NOHUMaHHE HEOOXOAUMOCTH TPUMEHEHUS JIOCTH)KEHUH (QU3UKU U
TEXHOJIOTHH JUIsl pallMOHAIBHOTO MIPUPOIO0I0IB30BAHUS

11

OneiT moucka, mpeoOpa3oBaHus M MpeACTaBiIeHUS HHpOpMaUU
(GU3MYECKOTO  COJEpXKaHUS C  HCIOJb30BaHHEM HH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH; YMEHHME OILIEHUBAaTh JIOCTOBEPHOCTH
MONy4eHHOW WHGOpPMalMM HA OCHOBE MMEIONIMXCA 3HAHUH W
JOTIOTHUTEIbHBIX HCTOYHUKOB; YMEHUE HCIOIh30BaTh MPHU BHITOJTHEHUH
yu4eOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy (PUINYECKOTO
COJICpP)KaHUs, CIPABOYHBIE MaTepHallbl, pecypchl ceth HWHTepHeT;
BlIaZicHUuEe 0a30BBIMU HaBBIKaMM TTpeoOpa3oBaHus HHGOPMAITUU U3 OJHOU
3HAaKOBOW CHCTEMBI B JPYI'ylo; YMEHHE CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIC M YCTHBIE COOONICHHWS Ha OCHOBE WH(OpPMAIUU U3
HECKOJBKHUX UCTOYHHUKOB




INEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMEHT COIeP:KAHUS
ox

1 MEXAHUWYECKUE ABJIEHUA

Mexanndeckoe JBUKCHUC. MaTepI/IaJ'IBHaﬂ TOYKa. Cucrema OTCuéTa.

11
OTHOCHUTENBHOCTD JBH)KEHUS

PaBHomepHoe u HepaBHOMepHOe nBKeHue. Cpenusis ckopocts. Dopmyma s
1.2 Berymcienus cpeaneit ckopoctu: V = S/t

PaBHOMepHOC HpHMOHHHCﬁHOC JABHMIKCHUC. 3aBHCUMOCTh KOOpJZHMHATBI TEjla OT
BPEMCHH B CJIy4a€ paBHOMEPHOTI'O HpHMOHHHeﬁHOFO JABMOKCHUA:

13 (1) =x,+vt

Fpa(bI/IKI/I 3aBUCUMOCTH OT BpPEMCHHU [JI1 IPOCKOHH CKOPOCTH, IIPOCKIHHU
nepeMeuICHusd, IMyTH, KOOPAWHATHI ITPU PaBHOMCPHOM HpﬂMOHHHeﬁHOM JABMOKCHUH

3aBHCHMOCTD KOOpAUHATBI TE€Jla OT BPEMCHU B CJIIyda€ PaBHOYCKOPCHHOI'O
HpHMOHHHCﬁHOFO JABWKCHUA

| 3] [y

Sl =vy s+ ay=

@opMyIIbl i1 IPOEKIUU NTEPEMELIEHUS, IPOECKIIUU CKOPOCTH U IIPOEKIUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKECHUH:

2
14 -Sx(F)=UOx'f+ﬂx'%.
U_\'('f):l)ﬂ_\'_hﬂj\' £,

a.(f)=canst,

5 5

2 2 _ 4
Uiy Uiy Sy

I'paduiku 3aBUCHMOCTH OT BpEMEHH AJIsl MPOEKIUN YCKOPEHUSI, TPOEKLIUU CKOPOCTH,
MIPOCKINN TEPEMELIEHUs, KOOPAWHATBHI INPU PABHOYCKOPEHHOM MNPSIMOJUHEHHOM
JBUKEHUH

CBoOognoe maaenue. Dopmynbl, OMUCHIBaOIIHME CBOOOJHOE MaJeHUE Tela o
L5 | BepTHKamd (mBW>XKeHUE Tela BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH 3€MIIN).
' I'paduku 3aBUCUMOCTH OT BpeMEHU IS TPOEKIIMH YCKOPEHU S, TPOEKIIMHU CKOPOCTH U

KOOpAWHATEI ITPpU CBO6OI[HOM MaaCHWM TCJIa IO BEPTUKAIIN

CKopocTh paBHOMEPHOTO JBUKECHHUSI T€JIa 10 OKPYKHOCTH. HampasiieHrne CKOpOCTH.
1.6 dopmyna Ui BBIYUCICHHUS CKOPOCTH 4Yepe3 paauyC OKPYXKHOCTH U TEPHOL
oOparieHus:




LentpoctpemMutenbHoe  yckopeHue.  HampaBineHue — HEHTPOCTPEMUTEIBHOTO
yckopenus. Dopmysia Jisl BBIYUCIEHUS YCKOPEHUS:

b
=R
®opmyina, cBsI3bIBaIOIIAs EPUOJT U YACTOTY OOpalCHHUS:
Y
T

Macca. ITnotHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:

_om

1.7 V
1.8  Cwuna — BexTopHas ¢puzndeckas BeanauHa. CI0KEeHUE CHIT
19  SBnenue unepuuu. Ilepssiit 3axoH HeroToHa
Bropoii 3akon HeroTona:
F=m.d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CHJIbI, IEHCTBYIOIIEH Ha
TEJ0
B3anmopeincreue ten. Tperuit 3akoH Herorona:
1.11 F p _*Fl—>2
Tpenue nokoss U TpeHHe cKoybkeHUs. Popmyna Uisi BBIUMCICHUS] MOJIYJS CHUIIBI
TPEHUSI CKOJIBKEHMSL:
F_=n-N
1.12 p =K
Hedbopmarus Tena. Yopyrue u Heynpyrue aedopmarii. 3aKoH yrnpyrou nedopmaruu
(3akoH I'yka):
1.13 F=k-Al
1.14  BcemupHOoe TAroT€HHE. 3aKOH BCEMUPHOTO TATOTEHUS:




My -1,
F=G.—1 2

R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.

dopmyna 175 BBIYUCICHUS CHITBI TSHKECTH BOJIHM3H moBepxHocTH 3emin: F = mg.
JBmxenue mianer Bokpyr Connua. [lepsas kocmudeckas ckopocts. HeBecomocTs u

neperpy3ku

Nmmynbe Tena — BeKTopHas GU3NYecKasi BETMYUHA.
1.15 D=mi

Nmnynsc cucremsl tein. M3menenue umnyisca. Mmyinbsce cusl

3aKkoH COXpPAaHCHUA UMITYJIbCa JJIsL 33.MKHYTOI>’I CUCTCMBI TCII:
1.16  p=mmU +im,U, =const

PeakTuBHOE ABMXKEHUE

Mexannueckast pabora. @opmya s BEIYUCICHUS PAOOTHI CHIIBL:

A=Fsooscx
MeXﬁHI/I‘-IeCKaH MOIITHOCTb:
1.17
=24

y

Kunernueckas u NMOTCHIHAJIbHAA SHEPIUs. d)opMyna JJII BBIYMCIICHUSA
KHUHETHYECKOM SHEPTHHU:

2
1.18 TeopeMa 0 KHHETHYECKOH OHEPIUHU. d)opMyJIa JJISA BBIYUCIICHUA HOTCHHH&HBHOﬁ
. OHCPIUU TCJIa, IOAHATOIO

Hag 3eMIIEit:

E,= mgh

MexaHnyeckas SHEeprus:

E=E,+E,

1.19 .
3aKOH COXpaHEeHHsI MeXaHN4ecKou aHeprun. Popmya s 3aKOHA COXPaHEHUs

MEXaHMUYECKON 3HEPTUU B OTCYTCTBHE CUJ TpeHus: E = const.
IIpeBpamieHne MEXaHMYECKOW SHEPIUU IIPU HAJIMYUU CUIIbI TPCHHUSL.

ITpocTeie MEXaHU3MBL. «30JI0TOE MIPABUIIO» MEXAHUKH.
1.20  Psmuar. Momenrt cunsl: M - Fl.

VYcnoBue paBHOBECHS pblyara:




M +M +..=0
[ToxBwxHBIN 1 HenoABWKHBINA 010ku. KIT/] mpocThIX MeXaHU3MOB,

n= Anonesaas
A—a&rpaqe:ﬂ:aaﬂ

1.21

JlaBiieHne TBEPAOTO TENA.
@opMyia U1 BBIYKMCIICHUS NABJICHMS TBEPIOIO Tena:
F
pP= G
JaBnenue raza. ATMocdepHoe 1aBleHUE.
I'unpocraTudeckoe AaBiieHNUE BHYTPH KUIKOCTH.
dopmyna 71 BBIYUCIICHUS JaBICHUS BHYTPHU KHUJIKOCTH:

p=pgh+p_,

1.22

1.23

1.24

3axoH [lackans. I'mapaBnuueckuii npecc
3akoH Apxumena. Dopmyna s onpeneneHus BRITAIKUBAOIIEH CUIIbI, AECTBYOIIECH

Ha TCJ10, HOI‘p}/')KéHHOC B XXUJAKOCTH MJIM ras:

Vcaosue nnaBanus tena. [lnaBanue CYJI0B 1 BO3AYXOILIIAaBAHUEC

Mexannueckue KosnebaHus. AMIUINTY/A, IEPUOA U YacToTa Konebanuil. Popmyna,
CBSI3bIBAIOIIAS YACTOTY U NMEPHOJ KOJIeOaHUM:

1.25

1.26

MareMatnueckuii W IPYKHHHBIA MasaTHUKU. IIpeBpaiieHue »sHeprum Ipu
KoJIe0aTeIbHOM JIBUKEHUN

3aTYXElIOH_II/IC KoJIeOaHUS. BBIHY)KJIGHHLIC koJieOanus. Pe3onanc

1.27

MexaHndeckue BOJIHEI. HpO)IOJ'II)HI)Ie N TIONCPCYHBIC BOJIHBEI. JIJ'II/IHa BOJIHBI H
CKOPOCTb PaCIpPOCTPAHECHHUS BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTB M BbICOTa 3ByKa. OTpa’keHNE 3BYKOBOW BOJIHBI HA T'PAaHULE JIBYX
cpea. MHdpa3Byk U ynbTpa3Byk

1.29

Ilpakmuueckue pabomol

N3Mepenne cpenHell TMJIOTHOCTH BEIIECTBA; APXMMEAOBOM CHIIBIL, KECTKOCTH
MPY>KUHBI; KO3(P(GUIMEHTa TPEHUSI CKOIBKCHHS; pPaOOThl CHUJIBI TPEHUSI, CHIIBI
YOPYTrOCTH; CPEIHEH CKOPOCTH JBIMDXKCHHS OpyCka 1O HAKJIOHHOM TUIOCKOCTH;
YCKOpEeHUsT OpycKa Mpu JBIKEHUHU MO HAKIOHHOW TUIOCKOCTH; YacTOTHI U MEPUOJA
KojeOaHWii MaTeMaTWYecKOro MAasTHHUKA, 4YacTOThl W Tepuoaa KoseOaHui




NPYKUHHOTO MasiTHUKA,; MOMEHTa CHJIbI, JIEHCTBYIOIIETO Ha pbluar; padoThl CHIIBI
YIIPYrOCTH TIPH HOABEME TPy3a C MOMOIIBIO HEMOIBIKHOTO OJI0Ka; PadOTHI CHIIBI
YIIPYTOCTH TIPH MOIBbEME IPy3a C MOMOIIBIO MTOIBMXKHOTO OJI0Ka.

HccnenoBanne 3aBUCHMOCTH apXUMEJIOBOW CHIIBI OT 00BEMa MOTPYXKEHHOW YacTH
TeJla M OT TUIOTHOCTH JKUAKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAIOLICH CHJIBI OT MACCHI
TENla; CHJIBl TPEHHUS CKOJBXKEHHS OT CHJIBI HOPMAJbHOTO MJaBICHUS M OT pPOAa
MOBEPXHOCTHU; CHJIBI YIIPYTOCTH, BOSHUKAIOIIECH B IPYKUHE, OT CTETIEHH edopManun
MPYKUHBL, YCKOpEHHsI OpycKa OT yrja HaKJIOHA HaIlPaBISIONIECH; eproaa (4acTOThI)
KoJIeOaHUH HUTSHOTO MAasiTHUKA OT JUIMHBI HUTH; MEpHOJa KOJIeOaHUH TPyKUHHOTO
MasTHHKAa OT MacChl Tpy3a U KECTKOCTHU MPYXKHUHBI; UCCIEAOBAHIE HE3aBHCUMOCTH
nepuoaa KojeOaHWH HUTSHOTO MasTHHKAa OT Macchl rpysa. IIpoBepka ycioBus
paBHOBECHS pblYara

Quszuueckue sA61eHUA 6 npupooe: IPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
JKUBOM U HEXKUBOM NPUPOJIE, NENCTBUE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE, IPUIIUBBI
U OTJIUBBI, JIBWKeHUE TulaHeT CONHEYHOM CHCTEMBl, PEaKTUBHOE JIBMIKEHUE KMBBIX

1.30 OpPraHU3MOB, PbIUary B TeJ€ YeJOBeKa, BIUSHUE aTMOC(HEPHOro aBICHUS Ha KUBOU
OpraHu3M, IUIaBaHUE PbIO, BOCHPUITHE 3BYKOB JKUBOTHBIMU, 3E€MIIETpSCEHUE,
CEHCMUYECKHE BOJIHBI, LIyHAMU, 3XO0
Texnuueckue ycmpoiicmea: CIOUJIOMETp, ITaTYUKH IOJIOKEHUS, pACCTOSHUSA W
YCKOpPEHUS, JHWHAMOMETp, NOJUIMIIHUKYK, paKeThl, pblYar, MOABWXKHBIA U

131 HEMOJBI)KHBIA OJOKM, HAKJIOHHAs IUIOCKOCTb, HPOCTblE MEXaHU3Mbl B OBITY,

' cooOuIarmuecss CoCcyabl, YCTPOHCTBO BOAONPOBOJA, TMIPABIMYECKUN Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMeTp, HXOJIOT,
HCIOJIb30BAHUE YIIbTPA3BYKa B OBITY M TEXHHUKE

2 TEIUVIOBBIE ABJIEHUA
OcCHOBHBIE TIOJOXKEHHUSI MOJIEKYJISIPHO-KHHETUYECKOW TEOPHUH CTPOEHUsS BEILECTBA.

2.1 Mopenu  TBEpHOTrO, IJKHUIKOTO W  Tra3000pa3HOr0  COCTOSHMM  BEIIECTBA.
Kpucrannnueckue u amop¢Hble Tena

99 JIBm>xeHue yacTull BemecTBa. CBsI3b CKOPOCTH ABM)KEHHUS YacTHIl C TEMIIEPATypoOH.

' BpoyHoBckoe nBmxenue, muddysus

2.3  CmauuBaHHe U KaIWUIIPHBIE SIBICHUS

2.4  TemnoBoe pacuIMpeHHE U CXKATHE

2.5  TemnoBoe paBHOBECHE

26 Buytpennss sueprus. Paborta u renonepenaya kak criocoObl U3MEHEHUsI BHYTpEHHEN

' SHEPruu

2.7 Bwuasl Teruonepeniayn: TEMIONPOBOAHOCTb, KOHBEKIINS, U3ITyuYeHHE
HarpeBanue u oxnaxnenue teia. KoauyecTBo TEIIOTHL. Y AeinbHas TEMI0EMKOCTD:

*8 o=em(ty-1)
3aKOH COXpaHEeHMsI SHEPTUU B TEIJIOBBIX MTpolieccax. Y paBHEHHE TEIUIOBOTo OanaHca:

2.9

O +0, +..=0




Hcnapenue u koHaeHcanus. Mi3aMeHeHre BHYTpEHHEN SJHEPIUH B IIPOLIECCE UCTIAPEHUS

210 U KoHIeHcauu. Kunenue )uakoctu. Y ienbHas TeroTa napooopasosanus: L = Q/m
2.11 BnaxxHOCTH BO3ayXa
[InaBnenue u kpucramnuzanus. M3MeHeHre BHYTPEHHEH SHEPruu Mpu IJIABICHUUA U
KpUCTAJTU3aluu. Y 1eibHasl TeIyIoTa IIaBIeHuUs:
212 0)
- m
513 BHyTpeHHss sHeprusi cropanusi TOIUIMBA. Y AefibHAs TEIIOTa CrOpaHus TOIJINBA: ( =
' Q/m
2.14  Tlpunanuns! padotsl TeroBbix asurateneii. KI1/] reruioBoro nsurarens
IIpaxmuueckue pabomol
N3mepenue yaenpHOM TEIUNIOEMKOCTH METATMYECKOr0 IIMJIMHIPA; KOJIMYECTBa
TEIUIOTHI, MOJIYYEHHOTO BOJIOW KOMHATHOW TemmepaTyphl (PUKCHPOBAHHOW MacChl, B
515  KOTOpYIO omymeH HArpeThlid MUJINHJP; KOJIHMYECTBA TEIUIOTHI, OTAAHHOTO HATrPEThIM
' [WJIAHIPOM, ITOCJIC OITYCKaHUS €r0 B BOJAY KOMHATHOM TEMIIEPATypPhl; OTHOCUTEIIBHON
BJIQKHOCTH BO3/yXa; yAEJbHOM TEIIOTHI IIaBJICHU Jbja. VccrnepoBanne n3MeHEHUs
TEMIIEpPaTypbl BOABI TPH PANIMYHBIX YCIOBHSX; SBJICHHUS TEILUIOOOMEHA TIpU
CMEIIMBAHUU XOJIOTHOM U TOpsiueil BOJBI; Mpoliecca UCTapeHUs
Dusuueckue as6leHus 6 npupode. TIOBEPXHOCTHOE HATSDKEHHE W KalMJUIPHBIE
2.16  sBRIeHWS B TpUPOJE, KPUCTALIBI B mpupojae, mainydeHne CoiHIA, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKe POCHI, TyMaHa, HHEs, CHeTa
Texuuueckue ycmpoticmea: KaNWUISIPbI, MPUMEPbl HCIOJIBb30BAHUS KPUCTAIIOB,
2.17 | KUIKOCTHBIA TEPMOMETP, TATIUK TEMIIEPATYPHI, TEPMOC, CHCTEMA OTOTUJICHHSI IOMOB,
TUTPOMETPBI, TICKHXPOMETP, TTapoBasi TypOMHA, JIBUTATEITh> BHYTPECHHETO CrOPAHUS
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1  Dmekrpusanus Ten. J[Ba BuIa JIEKTPUICCKUX 3apsI0B
3.2 = BsaumopeiicTBue 3apsukeHHBIX Tenl. 3akoH Kymona
3.3 | 3akoH coxpaHEHUs IEKTPUIESCKOTO 3apsiaa
3.4 DnekTpuueckoe mone. Hampspk€HHOCTH — dJeKTpuueckoro mois.  [IpuHiun
' CYTIEPIO3UIINH IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenmn snexktpudeckux  3apsmoB. JleficTBHe SJEKTpUYECKOTO TONS  HA
' aneKkTpudeckue 3apsiabl. [[pOBOTHUKY U TUAIEKTPUKH
[TocTtossHHBIN BMeKTpUYECKHil TOK. [lelicTBUA anekTpuueckoro Toka. Cuia Toka.
3.6 = Hampsokenue.
l=q/t,U=A/
3.7 DNEeKTPUUECKOE CONPOTUBIICHUE. Y ACTHHOE SIEKTPUIECKOE COMPOTUBIICHUE:
' R=pl/S
3.8 3akon Oma ms ydactka anektpudeckon nenu: | = U/R
3.9 [TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:




1, =1, U=U,+U,. R=R,+R,
HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PAaBHOI'O COIIPOTHBJICHUA:

U=U:I=1+I;R=2.
- - ’,

-

CMelranHbIe COCAMHCHUA ITPOBOAHNKOB

3.10  PaGota m MoutHOCTH 3J1ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenma:
3.11 0=1 3 Rt
312 OmnpiT DpcTena. MarHuTHOE 10JIe MPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM MarHUTHOMN
' UHIYKLIUH
3.13  MarauTtHOe 1oJIe MOCTOSIHHOTO MarHuTa. B3anmMoaelcTBie MOCTOSITHHBIX MAarHUTOB
3.14  JleiicTBME MarHUTHOTO TOJIsI HA TPOBOJIHUK C TOKOM
3.15  Omsbrrer @apazest. SBneHue 1eKTpOMarHuTHON HHAYKIUH. [IpaBuiio Jlenma
IIpaxmuueckue pabomol
H3mepenne 31eKTPUIeCKOro COMMPOTUBIICHUS PE3UCTOPA; MOIITHOCTH HIIEKTPUIECKOTO
TOKa; pabOTHI TEKTPUIECKOTO TOKA.
HccnenoBanme 3aBUCUMOCTH CHITBI TOKA, BOSHUKAIOIIETO B MPOBOJHUKE (PE3HCTOPHI,
316 JIAMITOYKa), OT HAIPSDKEHHS Ha KOHIAX MMPOBOIHMKA; 3aBHCUMOCTH COTIPOTHBIICHUS OT
' JUIMHBL ~TIPOBOJHHMKA, TUIOMIAJAM €ro IMOMEPEYHOr0 CEYeHHS W YAEIHHOTO
COIIPOTHUBIICHHUSL.
IIpoBepka mnpaBmiIa A 3JEKTPUYECKOTO HAMNPSIKEHUS IPU IOCIEI0BaTEIbHOM
COEJMHEHUM TMPOBOAHUKOB; TNpaBWIa Uil CHJIBI 3JEKTPUUYECKOr0 TOKa TpH
napajieIbHOM COEJUHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue A6NeHUs 6 Npupooe: DBIEKTPUUYECKHE sBIIEHUS B aTMmocdepe,
3.17  2JeKTpUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE I0JIe 3eMIIH, Jpei¢ MOIOCOB, POIb
MarHUTHOTO TOJIS JUIs )KU3HU Ha 3emiie, MOJIIpHOe CUSTHUE
Texnuueckue ycmpoticmea: 3NEKTPOCKOT, aMIIEPMETp, BOJIBTMETP, PEOCTaT, CUETINK
318 AJIEKTPUUECKOW HHEPTHH, DIIEKTPOOCBETHUTEIBHBIE TPUOOPHI, HarpeBaTeIbHBIE
' AJIEKTPONIPUOOPH! (TPUMEpPHI), DIEKTPUUYECKHE MPEIOXPAHUTENH, 3JICKTPOMArHHT,
AJIEKTPOBUraTeNb MOCTOSHHOTO TOKA, TEHEPATOpP MOCTOSIHHOTO TOKa
3.19  DnexkrpomarHuTHBIE BOJHEL. [1IKama 2IeKTpOMarHUTHBIX BOJIH
3.20  JlyueBast Mmozenb cBeta. [IpsiMonuHeiiHOe pacipocTpaHeHUe cBeTa
3.21  3axon orpaxkeHus cBera. [lnockoe 3epkano
3.22  IlpenomieHue cBeTa. 3aKOH MPEIOMIICHHS CBETa
3.23  Jlucmepcus cBeTa
394 JIunza. Xop myuedt B tnH3e. POKYCHOE paccTOsHUE TMH3bI. ONTHYeCKas CUJla JINH3bI:
' D=1/F
3.25 TI'ma3 kak ontuyeckas cucrema. OnTH4ecKue npudopsl




IIpaxmuueckue pabomul
W3mepenue onTHUecKoi cuiibl coOuparomiel JIMH3bL, (OKYCHOTO PacCTOSHUS
coOuparole JIMH3bI (110 CBOMCTBY PaBEHCTBA pa3MEpoOB IpeaMeTa U HU300pakeHus,

3.26 Korza mpeaMeT pacIoyiokKeH B ABOMHOM (GOKycCe), TOKa3aTesl MPeJIOMIICHHSI CTEKIIA.
HccnenoBanue CBOMCTBA M300paskeHUs, IOJTYYEHHOTO C TIOMOIIBIO COOMpArOIIEH
JIUH3bI; U3MEHEHHS (DOKYCHOT'O PACCTOSIHHS IBYX CJIOKCHHBIX JIMH3; 3aBUCUMOCTH yTJiia
MIPEJIOMJICHHUS] CBETOBOTO JIy4a OT yIJia MaJIeHHs Ha TPAHULE «BO3AYX — CTEKIIO»
397 Dusuueckue signenus 6 npupoode: 3atMenus: Comaia u JIyHsl, IBeTa TeJ, ONTHYECKHUE
' sBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPaK)
3.28  Texnuuecxue ycmpoticmea. O4KH, IIEPUCKOT, (poToaIapar, ONTHIECKUE CBETOBOIBI
4 KBAHTOBLGIE SABJIEHUA
41 PamnoaktuBHOCTE. Anbda-, Oera-, ramma-m3nydeHus. Peakmuum anbda-u Oeta-
' pacnaja
4.2 OmnsiTel Pesepdopaa mo paccesnuto ansga-uactun. [lnanerapaas moaens atoma
4.3 CocrtaB aToMHOTO siipa. M30Tomnbl
4.4  Ilepuon nomypacmnazaa aTOMHBIX sJIEp
45  SlnepHbie peakiuu. 3aKOHBI COXPAaHEHHSI 3aPSI0BOTO U MaCCOBOTO YUCE
Dusuueckue A61eHUs 8 NPpUpPode. €CTECTBECHHBIN PaJMOAKTHBHBIN ()OH, KOCMHYECKHE
4.6  myuu, palMOAaKTUBHOE U3ITydeHUE MTPUPOTHBIX MUHEPAJIOB, IEHCTBUE PaJIHOAKTHBHBIX
M3JIy4eHUH Ha OPraHU3M 4eJIOBEKa
47 Texuuueckue ycmpoticmea: CHEKTPOCKON, WHIUBUIYaldbHBIA JO3UMETp, Kamepa

BI/IJ'II)COHa, AACPHad SOHEPreTuKa




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» duszuka: HHXEHepHl OyIyIIero: 7-i Kiacc: yriyOJeHHbI YPOBEHb: YICOHUK: B
2-x dactax; 1-e m3ganne benara B.B., Boponmnora H.U., Jlomadenkos . A. u np.;
nop penakuuei [Tanedparnesa FO.A. AkimonepHoe o0mectTBo «M3aaTenbCcTBO
«IIpocsemienue»

» duznka: HHXKEHEPHI OyayIero: 8-i Kiacc: yriayOJeHHbI YPOBEHb: YICOHUK: B
2-x yactsx; 1-e uznanue benara B.B., Boponnosa H.W., JlomauenkoB U.A. u 1p.;
nox penakiueit [lane6parnesa FO.A. AkimonepHoe o0mecTBo «M3aaTenbcTBO
«IIpocBemenue»

» duznka: UHXKEHepbl Oyaymiero: 9-i kinacc: yriayOJieHHbIM YPOBEHb: YUEOHUK: B
2-x dactax; 1-e m3ganue benara B.B., Boponmosa H.U., Jlomauenkos U.A. u np.;
nox penakuueit [Tanedparnena F0.A. AkimonepHoe o0miectBo «M3aaTenscTBO

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://sch.sirius.online/edu350095/sirius-

schools/materials/697/lessons/51897/teachingMaterials






