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[Mpunoxenne 14 k OOII OO0 MBOY bonpmemypamkuackas CHI «Denepanbhas pabouas
porpaMma 1o yueoHomy npeamery «Dusukay (yriryonEHHBIN YPOBEHB ).

1. QenepanbHas  paboyas mporpamMma 1o ydeOHOMYy mpeamery  «Dusmkay
(yryOonéHHblli ypoBeHb) (mpeaMmeTHas oOsacTh «EcCTecTBEHHO-HAaydHBIE TPEIMETHI») (mayee
COOTBETCTBEHHO - Tporpamma Mo (usnke, (Qu3HKa) BKIIOYACT MOSICHUTEIBHYIO 3aIlHCKY,
coJiep;kaHne oOy4eHuUsl, INIAHUPYEMbIE PE3YIbTAThl OCBOCHHUS IPOrPaMMBI 110 (PU3UKE.

2. [MosicHUTENbHAS 3AIMCKA.
[Iporpamma mo ¢u3MKe Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMsI COCTAaBICHA HAa OCHOBE
MOJIOKEHUH U TpeOOBaHUII K pe3yidbTaTaM OCBOEHUS Ha YIriIyOJEHHOM YPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMMmebl, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€Tom
dbenepanbHOl paboyeidl MporpaMMbl BOCIUTAHUS M KOHIICTIIUM TPENOJaBaHUsA y4eOHOTO
npeamera «Pu3ukay.
Coneprxanuie porpaMMBbl 10 (pU3HMKe HANPABJICHO HA YAOBJIETBOPEHHUE MOBBIIICHHBIX 3alPOCOB
00yJaroIIMXcsi, CTPEMSIIIUXCS K Oojiee TIIyOOKOMY OCBOCHHIO (DU3MUECKHX 3HAHUM, W Ha
(dbopMUpOBaHHE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH oOydarommxcs. B mporpamme mo ¢usnke
YUUTBHIBAIOTCS BO3MOXHOCTU y4yeOHOro mpeamera B peanusauuu TpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM ~ JIMYHOCTHBIM W METalpeMETHBIM pe3ylbTaTaM OOydeHHs, a TakKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO
o01rero 0Opa3oBaHUsL.
[Mporpamma mo ¢u3MKe yCTaHABIMBACT paclpeieieHne ydeOHOTO Marepuaja 10 ToAaM
oOydenus (1o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEIOBATEIBHOCTh H3YUEHUS TEM,
OCHOBAaHHYI) Ha JIOTHKE pa3BUTHA TPEJAMETHOTO COJEpPKaHHWsI W Yy4ére BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma mo ¢usuke pazpaboTaHa C LETbI0 OKa3aHUS METOAUYECKOM MOMOIIM YYUTENO B
co3/IaHnU paboUeil mporpaMMbl 10 Y4eOHOMY TIPEIMETY.
Ou3nka SBISETCS CHCTEMOOOPA3YIONIMM ISl €CTeCTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBIICHUH, W3ydyaeMbIX XUMUEH,
OuoJsiorneit, acTpoHoMuEH U GU3NIECKO reorpadueit, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble oOpas3lbl NMPUMEHEHHS HaydHOTO MeToja
MO3HAHUS, TO €CTh CIIOCO0a MOJTYUYEeHUS JOCTOBEPHBIX 3HAHUM O MHpE.
OpHa U3 IaBHBIX 33734 (PU3NUEecKOro 00pa3oBaHus B CTPYKType oOmiero o6pa3zoBaHusi COCTOUT
B (popMHpOBaHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U UHTEpEca
K HayKe y oOy4Jarouuxcs.
N3yuenue ¢pu3uku Ha yriayOnEHHOM ypOBHE MperoJiaraeT YBEpeHHOE BIIaJICHUE CIIEAYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTepU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:!
HAy4YHO OOBSICHSTD SIBIICHUS;
OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;
WHTEPIPETUPOBATH JaHHBIE U UCTIOJIb30BaTh HAYYHbIE JOKA3aTEeIbCTBA IS MMOJTY4YEHUS BHIBOJIOB.
Henu n3yuenus GU3NKU HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs ONpe/eNieHbl B KOHICIIUH
npenojaBaHusi yueOHoro npenmera «dusnka» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoit
®denepanuu, pearn3yrouX OCHOBHbIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.
Henu u3ydyenust pusuku Ha yrinyoaEHHOM ypOBHE:
pa3BUTHE MHTEpECa U CTPEMJIEHUS OOydarolmuxcs K HaydYHOMY M3YYEHHUIO MPHUPOJIbl, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEICTABICHUN O HAyYHOM METOJIe TMO3HaHHs U (POPMUPOBAHUE UCCIIEA0BATEIBCKOTO
OTHONICHHUSI K OKPYKAIOIINM SIBJICHUSIM;
(dbopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yiabTaTa U3ydeHHs OCHOB CTPOEHUSI MaTepuu
1 (yHIaMEHTAIIBHBIX 3aKOHOB (DU3HKH;
dbopMHUpOBaHHE YMEHHI NPUMEHATh (PU3MUECKUe 3HAHWS M HAayYHbIE JO0Ka3aTelbCTBA IS
0O0BSCHEHUS OKPYIKAIOITUX SBICHUM;
(dbopMHpOBaHHE TPEICTABICHUNA O POIM (DU3MKHU TSI Pa3BUTHSL JAPYIUX E€CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJOTHIA,



pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX chepax Oyaymiel mpodeccrHoHalbHON NESTETbHOCTH,

CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIIEMY 00Y4YEeHHUIO B 3TOM HAIlPABIICHUH;

(dbopMupoBaHHE TOTOBHOCTH K JaJbHEHIIEMY M3Y4YEeHHUIO (PU3MKH Ha YriIyOJEHHOM YpPOBHE B

pamMKax COOTBETCTBYIOMIMX Mpoduiieit 00ydeHHst Ha YpOBHE CpEIHETo 00IIero 0opazoBaHusl.

JlocTiKeHre 3TUX LeNed mporpaMMbl Mo (U3KMKe Ha YpOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs

o0ecrieynBaeTcsl peICHUEM CIIeIYIONNX 3a1a4:

npuoOpeTeHne 3HAHMK O JUCKPETHOM CTPOCHHUU BEIIECTBA, MEXAaHMYECKHX, TEIUIOBBIX,

AIIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

npuoOpeTeHne YMEHHMH aHAIM3HPOBAaTh M OOBSCHATH (PU3MUECKHE SBJICHHS HAa OCHOBE

W3YYEHHBIX (PU3HUECKHX 3aKOHOB U 3aKOHOMEPHOCTEM;

OCBOCHHME METOJIOB DEIICHUS PAcUETHBIX M KAaYeCTBEHHBIX 3aay, TPEOYIOIIMX CO3JaHUS U
WCTIONH30BaHUS (PU3NIECKUX MOJIENIEH, BKJTIOY s

TBOpYECKHE

Y TIPaKTUKO-OPUEHTHPOBAHHBIC 3a1a4H;

pa3BUTHE WCCIEAOBATEILCKUX YMEHUH: HAOMIOMaTh SIBICHUS H U3MEPSTh (DU3HUYECKHE

BEJIMYUHBI, BBIJBUTATh TUNOTE3bI M IpEIUIaratb SKCIEPUMEHTAIBHbBIE CIIOCOOBI MX MPOBEPKH,

IUTAHUPOBAaTh M TPOBOJUTH OIBITHI, OSKCHEPUMEHTAJIbHBIE HCCICOBAHUS, AHAIM3UPOBATH

MIOJTy9YCHHBIE JTAHHBIE U TIPOBOJIMTH BHIBOJIBI;

OCBOEHHE MPUEMOB paboThl ¢ HH(popManuel PU3NUECKOTO COAepKaHUs, BKIIOUas HHPOPMAIUIO

O COBPEMEHHBIX JOCTIDKEHHSIX (DUM3MKHM, WHTEpIpeTanus W KPUTHUECKOE OICHUBAHUE

uHpopmanuy;

3HAKOMCTBO €O cdepamu MpodecCHOHATBPHOM MeATEeIbHOCTH, CBS3aHHBIMH C (DHU3UKON, U

COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3HUECKON HAYKH.

OO6mree 4rciIo 9acoB, pEKOMEHIOBAHHBIX /IS M3ydeHus (pu3uku Ha yrayonéHHoM ypoBHe, - 340

yacoB: B 7 kiacce - 102 gaca (3 yaca B Henenio), B 8 kiacce - 102 vaca (3 gaca B Heneno), B 9

kiacce - 136 gacoB (4 waca B Henmento). [Ipu 3ToM M3 00s3aTeNbHON YacTH y4eOHOTO TUTaHA

BBIZIEISIETCS: B 7 Kilacce - 68 yacoB (2 yaca B Heenro), B 8 kiacce - 68 gacoB (2 4aca B HEJEINIO),

B 9 kmacce - 102 ygaca (3 yaca B HEZICIIO).

[Ipemymaraemerit B mporpamMme 1o (U3MKE MEpPevYeHb JTa0OPATOPHBIX M MPAKTHYCCKUX PAOOT

SBJIIETCS PEKOMEHAATEIbHBIM, YUUTEIb JIelaeT BHIOOp MPU IPOBEACHHUH JIA0OPATOPHBIX PadOT U

OTIBITOB C YY4ETOM UHIUBUIYAIbHBIX 0COOEHHOCTEN 00y4aromMXcsl, CIICKa SKCIIEPUMEHTAIbHBIX

3aJlaHul, MpeiaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'0 PK3aMeHa Mo (pusmke.

3. Coneprxkanne o0ydeHus B 7 Kiacce.
®du3snka 1 €€ posib B HIO3HAHUU OKPYKAKOIIETr0 MUPA.
Ouzruka - Hayka O Mpupoje. SIBieHHs HPUPOIBI (dIEMEHTHI COJEpXKaHUS, BKIIIOUYAIOUINE
MEeXIpeaMeTHbIe CBs3M). DU3nMYecKhe SBICHUS: MEXaHHMYeCKHUe, TEIUIOBbIE, 3JEKTPUUYECKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Ouznyeckue BenuuuHbL. PasmepHocTh. Eaununel  ¢usmyecknx BenuuyuH. V3mepeHue
¢busznueckux BenuyuH. OTanoHbl. dusnueckue nupudopsl. llena penenus. I[lorpemnocTs
u3mepenuit. IlpaBuna Oe3omacHoro Tpyzaa mpu pabote ¢ JTabOpaTopHBIM 000pPYIOBaHUEM.
MexnayHnapoanas cuctema equHul. IlepeBos BHecUCTEMHBIX eIUMHUIL B eAMHULIBI CH.
Kak ¢usuka u apyrue ecTecTBEHHbIE HAYKH M3y4aroT Mpupoay. EcTecTBeHHO-HAY4HBIN METOJ
MO3HAHUS: HAONIO/IEHNE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIABM)KEHHUE THUIOTE3, IKCIIEPUMEHT
M0 TIPOBEPKE TUMNOTE3, 0ObSICHEHNE HA0MI01aeMoTo siBiieHUs. Onucanue GU3nuecKux sBJICHHUH C
IIOMOIIBIO MOJENEN.
JleMoHcTpanmu.
MexaHuveckue, TEIIOBbIE, AMEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS.
duznyeckue mMprudOPsI U MPoIleaypa IPSIMBIX H3MEPEHUN aHAIOTOBBIM U ITU(POBBIM MPUOOPOM.
JIabopatopHble paOOThI U OTIBITHI.
Omnpenenenre 1eHBI JeNeHUs MIKAIb H3MEPUTETBHOTO Tpudopa.
N3mepenue pacctosHUiA.
N3mepenue miomany u 06bEMa. MeTos maneTku.
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N3mepenue BpemeHu.

W3mepenne 00bEéMa JKUAKOCTH U TBEPIOTO TeNa.

Ornpenenenue pa3MepoB Majbix Tesn. Metos psioB.

[IpoBenenue uccnegoBaHusl MO MPOBEPKE T'MIOTE3bI: AATBHOCTh MOJETA IIapUKa, MYHIEHHOTO
TOPU30HTAIBHO, TeM OO0JIbIIe, YeM OOJIbINe BHICOTA TYCKA.

[lepBoHauanbHBIE CBECHMS O CTPOCHHUH BEIIECTBA.

Crpoenue BelecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl U Macchl. OMbBITHI, TOKa3bIBAIOLINE
JTUCKPETHOE CTPOCHHUE BEIIECTBRA.

JBwxkenue wyactuly BemniecTBa. CBs3b CKOPOCTH JBIDKEHUS YACTUII C TEMIEpaTypoi.
BbpoynoBckoe nBmxenwe. uddysus. BzaummoneicTBre 4YacTHIl BEIIECTBA: NPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHE Ta30B, KUJIKOCTEH U TBEPABIX (KPUCTAIUINYECKUX)
Ten. B3auMoCBsI3p MeXAy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUSIX U HUX
ATOMHO-MOJIEKYJIIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.
JeMoHCTparmu.

HaGnronenne 6poyHOBCKOTO JTBIYKEHUS.

Ha6nronenue auddysuu.

HaGnronenue siBneHnii, 0ObSICHIIOMUXCS TPUTSHDKEHUEM HITA OTTAIKUBAHUEM YaCTHIl BEIECTBA.
JlabopaTopHbie pabOTHI M OTIBITHI.

OreHka nuaMeTpa aToMa METOJIOM PsiIOB (C McToib3oBaHueM (otorpaduii).

OMnBITHI 110 HAOJTIOIEHUIO TETUIOBOTO PACHIMPEHHUSI TA30B.

OMnBITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKCHHUS.

JIBrKeHre U B3aUMOJICHCTBUE TEII.

Mexannueckoe nBuxeHue. [Iyte u nepemenienue. PaBHoOMEepHOE U HEPABHOMEPHOE JBUKEHHUE.
CBoOoaHOEC mMaJeHHE Kak NpUMEp HepaBHOMEpHOTO nBwkeHHUs Tein. Ckopoctb. CpemHsis
CKOPOCTh MPU HEPABHOMEPHOM JIBIKEHUU. PacuéT myTu u BpeMeHU IBUKEHUSI.

I'padukn 3aBEUCMMOCTEH BETWYWH, OMHMCHIBAIOIIMX JABMkeHHE. OOmme TmMoHATHS 00
OTHOCHUTENIbHOCTH JBMKeHUsI. CIIOKEeHNE CKOPOCTEN Ui Tel, ABUKYIIUXCS MapaieabHo.
SIBnenne uHepMuU. 3aKOH MHEpLUUU. B3anmoAeicTBUE TeN Kak NMpUYUHA WU3MEHEHHUS CKOPOCTH
JBUKEHHS Tel. Macca Kak Mepa MHEPTHOCTH Tela B MOCTyHaTelIbHOM JBHKeHuH. [1noTHOCTh
BemecTBa. CBsI3b IUNIOTHOCTU C KOJIMYECTBOM MOJIEKYN B equHHIle 00béMa BemlecTBa. CMecu u
cruiaBbl. [loBepXHOCTHAS U TMHEHHAS TIIOTHOCTb.

Cuina kak xapakTepucTHKa B3aumojeicTBus Ten. Cuia ynpyroctd U 3akoH ['yka. M3mepenue
CIJIBI C TIOMOILBIO JIMHAMOMETpa. SIBjeHHE TATOTeHUs U cuiia TsokecTH. Cuila TSKECTH Ha
npyrux miaanerax. Bec tena. HeecomocTs. CliokeHHe CWII, HAITPABICHHBIX MO OJHOU MPSIMOIA.
PaBnopeiictBytomas cui. Cuna TpeHus. TpeHue CKOJIbXEHHS U TPEHHUE MOKOS, BA3KOE TPEHHUE.
Tpenue B mpupo/ie U TEXHUKE.

JlemoHCTpanuu.

Habmronenne MexaHu4ecKoro JIBMKEHUS Tela.

N3mepenue ckopoCcTH MPSAMOIUHEHHOTO JBUKCHHUS.

Habntonenue sSiBjaeHUs] HHEPIIUH.

Habmronenne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUH TeTl.

CpaBHeHME MacC N0 B3aUMOJCHCTBUIO TEJL.

CrnoxeHue cuil, HalpaBJIEHHBIX M0 OJIHOM MPSIMOM.

JIabopatopHble pabOTHI U OTIBITHI.

Omnpenenenne CKOPOCTH PAaBHOMEPHOTO JABIDKEHHUs (IIapuKa B JKUJIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOUIIS M TaK Jlanee).

Omnpenenenue cpeaHeil CKOPOCTH CKOIBKEHHUs OpycKa WK MIapyuKa M0 HAKIIOHHOH TIIOCKOCTH.
Ornpeznenenue MIOTHOCTU TBEPAOTO TeENA.

OneIThl, JAEMOHCTPUPYIOIINE 3aBHCHUMOCTh pacTshKeHus (aedopmanuu) MOPYKHUHBI OT
MIPUIIOKEHHOMN CHUIIBI.

OnbIThL, TEMOHCTPUPYIOUIUE 3aBUCUMOCTH CHJIbI TPEHUSI CKOJBXKEHHUS OT CHJIbl JaBJICHUS U
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XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBnenue TBEPABIX TEII, KUIAKOCTEN U ra30B.

Pa3nen 4. JlaBienue TBEPABIX TEN, )KUIKOCTEN U Ia30B.

Hasnenue. Cuna naBnenus. CriocoObl yMEHBIIICHHS] U yBeJIMUEHUs JaBieHus. JlaBieHue rasa.
3aBHCHMOCTh JaBICHHS Ta3a OT o0bEMa W Temmeparypsl. llepenada naBieHHs TBEPIBIMU
TeJIaMHU, KUAKOCTIMHU U razamu. 3akoH [lackans. [lHeBMaTHueckue MaliuHBbI.

3aBUCUMOCTb JaBJICHUS JKUJIKOCTH OT TIyOMHBI HorpyxeHus. ['mapocratmueckuil napanokxc.
Coobmaromumecst cocyapl. ['unpaBnudeckne MexaHu3Mbl. Vcrnoap30BaHre BHICOKHX JTABJICHUH B
COBPEMEHHBIX TEXHOJOTHAX. Y CTPOMCTBO BOJOIPOBO/IA.

Atmocdepa 3emun u atMmocepHoe aaBieHue. [[puunHbI CynecTBOBaHMS BO3AYIIHON 000I0UKH
3emun. OnbiT Toppuderum. M3mepenne atMochepHOTO JaBiieHUs. 3aBUCHMOCTh aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! aAst u3MepeHust arMOCPEpHOTO AABJICHUS.
JleficTBHE XUIKOCTU U ra3a Ha MOTPYXEHHOE B HUX TeJO. BriTankuBaromas (apxuMe10Ba) cua.
3akoH ApxuMmena. YcIOBHE BO3HMKHOBEHMSI BBITAIKHBAIOUIEH (apXUMEZOBOM)  CHJIBL,
nonarekanue. [maBanue ten. Bo3ayxonnaBanue.

JeMoHCTparmu.

3aBUCUMOCTbD JaBJICHUS T'a3a OT TEMIIEPATypBhI.

[Tepenaya naBiieHUS KUIKOCTHIO M Ta30M.

Coo0mmaromuecs: CoCybl.

I'mppaBnnuecknii npecc.

[IposiBenue necTBUs aTMOC(HEPHOTO TABJICHHUS.

Cudomn.

3aBUCUMOCTh BBITAIKUBAIOUIEH CHIIBI OT 00bEMa MOTPYKEHHOW B KHUAKOCTh YacTU Tela U
IJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITATKUBAIONIECH CHJTBI BECY BHITCCHEHHOM KUIKOCTH.

VYcnoBue mnaBaHus TeN: IUIABAaHWE WIM TOTPYXKEHHE TeJl B 3aBHCUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEHN TeJa U )KUJIKOCTH.

JlaGopaTopHbie pabOTHI U OTIBITHI.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJe OT 00bEMa MOTpYKEHHOW B JKHUIKOCTbh YacCTH
Tena.

Ornpenenenre BbITAJKUBAIOLIEH CUIIBL, JEHCTBYIOIIEH Ha TEJO, OTPYKEHHOE B )KUJIKOCTb.
[IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIICH CHIIbI, JEUCTBYIOIIEW Ha TEJIO B KUIAKOCTH, OT
MacChl TeJa.

OnbIThL, IEMOHCTPUPYIOIIHE 3aBUCUMOCTbH BBITAIKMBAIOLIEH CHJIbI, JEHCTBYIOIIECH Ha TEJO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B KUAKOCTh YACTH TEJA U OT IJIOTHOCTHU KUIKOCTH.
KoncrpynpoBanne apeoMmerpa WM KOHCTPYMPOBAHME JIOJKM M OmpenaereHue  eé
IPy30I0bEMHOCTH.

PaGota u MoutHOCTh. DHEprusi.

Mexannyeckasi paboTa Juis CUJl, HallPaBJICHHBIX BJOJb JIUHUU NIepeMenieHus. MOIIHOCTb.
[IpocTble MeXaHU3MBI: pbIUar, BOpPOT, OJOK, MOJUCHACT, HAKIOHHAS IMJIOCKOCTb, HOXKHHYHBIH
MexaHu3M. MomeHT cuibl. PaBHOBecue peiuara. [IpaBusno momenTtoB. IIpumenenue mnpaBuia
paBHOBecUsl pplyara K OJOKy. «3oyioToe npaBuiao» MexaHukd. KITJ[ mpocThIX MeXaHH3MOB.
[IpocThie MexaHU3MBI B OBITY, TEXHUKE, dKUBBIX OpraHU3Max.

Mexannueckas sHeprus. Kunerndeckast u noteHuuanbHas sHeprus. [IpeBpamienne oqHoro suaa
MEXaHWYECKOM SHEPTUHU B JPYroil. 3aKOH COXpaHEHMsI U IIPEBPALLIEHUS SJHEPTUN B MEXAHUKE.
JleMoHcTpanyu.

IIprmepbl NPOCTBIX MEXaHNU3MOB.

JIabopatopHble paOOThI U OTIBITHI.

HccnenoBanue yclioBUi paBHOBECHS pblyara.

N3mepenue KII/l HaKIOHHON MIIOCKOCTH.

W3yueHne mpaBuiia pelyara Jjist o ABMKHOTO M HEMOBHKHOTO OJIOKOB.

Onpenenenne KI1J{ moBMXHOTO U HEMOABHKHOTO OJI0KA.
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Omnpenenenne pabOThI CHIIBI YIIPYTOCTH MPH MOIBEME TPY30B IIPU TOMOIIH [TOIBHKHOTO OJI0Ka.
N3yuyenue 3aKk0Ha COXPAHEHUS MEXaHUYECKON YHEPTUU.

4, Coneprkanue 00yueHus B 8 Kiacce.
TenoBbie ABICHUS.
OcHOBHBIE TOJIOKEHHUSI MOJICKYJISPHO-KMHETHUYECKOM TEOpUM CTPOCHHMs BemliecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKyl. OMbIThI, MOATBEPKIAIOIINE OCHOBHBIC MOJIO0XKEHUS MOJICKYIISPHO -
KMHETHUYECKOU TEOPHH.
Mogenu TBEPIOTO, >XKUAKOTO M Ta3000pa3HOTO COCTOSHMM BemiecTBa. KpucTtaimudyeckue u
amopdHbie Tena. ['padeH - HOBBII MaTepHal Il HOBBIX TEXHOJOTUH. TEXHOIOTHUHN TOTYyICHHUS
HMCKYCCTBEHHBIX aiMa30B. OOBICHEHHE CBOWCTB I'a30B, KHAKOCTEH W TBEPABIX TEN HAa OCHOBE
MOJIOKEHUM MOJIEKYJISIPHO-KMHETHYEeCKo Teopuu. [loBepXHOCTHOE HATSXKEHHE, CMauuMBaHHE,
KaMmWUIIpHBIE SIBJICHUS. TeMIOBO€ paclIMpeHHEe U CKaThue. 3aBUCUMOCTh JABJIEHUS raza OT
00BEMa, TeMIiepaTypsbl.
Temmnepatypa. CBsi3b TeMnepaTypbl CO CpeHEel KHHETUUECKOM SHEPTUEH TEIJIOBOTO JABMKEHUS
yacTull. TemnepaTypHbie IKaJbI.
Buyrpennsis  sueprus. CnocoObl HW3MEHEHUsS BHYTPEHHEH DSHEpPruu: Terulonepeaadya u
coBepIleHre padoThl. Buibl Teruionepeaaun: TemIompoOBOIHOCTh, KOHBEKIIHS, U3TydeHue. Buib
TeIUTOTIEpeIau B MIPUPOJIE M TeXHUKe. HeoOpaTUMOCTh TETIOBBIX MPOIIECCOB.
KonmuuecTBo TemuioTel. Y aenpHas TEMIOEMKOCTh BellecTBa. TermooOMeH
U TeruioBoe paBHoBecue. 3akoH HploToHa-PuxMana. YpaBHeHue TEMI0BOro GanaHca.
[InaBnenne ©w OTBepJeBaHME KPUCTAUIMUYECKUX BEIIECTB. YAENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3zoBanne u  koHmeHcanus. Vcmapenme. Kumenwme.  YjaenpHas — TemioTa
nmapooOpa3oBaHus. 3aBUCHUMOCTh TEMIIEpPaTypbl KHIIEHHS OT arMoc(epHOTO JaBIICHHUS.
HacplienHbIil 1 HEeHACHIILIEHHBIN Map. BiaxxHOCTh BO3AyXa.
DHeprus TOIMBA. Y IeIbHasl TEMI0Ta CTOPaHUSL.
[Tpunnumer pabotel TemnoBeix apurateneid. KI1/] TermoBoro apuraresns. TeroBeie JBUTATENH U
3alIuTa OKpyKaroen cpenpl. TermmoBbie MOTEPU B TEIUIOCETAX.
3aKOH COXpPaHEHUs U MPEBPALICHNS YJHEPTUU B MEXAaHUYECKUX U TEIUIOBBIX IPOLECCaX.
JleMoHCTparmu.
Ha6nronenne 6poyHOBCKOTO JIBHYKEHUS.
Ha6mronenue quddysuu.
Habnronenue siBjaeHM MOBEPXHOCTHOTO HATSXKEHUS, CMAUMBAHUS U KalTUJUIAPHBIX SIBJICHUM.
Habmronenue TemmoBoro paciupeHust Tel.
W3menenue naBieHus ra3a npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna u3mepeHus TeMneparypsl.
Buas! Tenonepenauu.
OxJaxkJIeHue Mpu COBEPUICHUH PaOOTHI.
Harpeanue nipu coBepiiieHUN padOThl BHEITHUMH CHUJIaAMH.
CpaBHEHME TEIIOEMKOCTEN Pa3IUYHBIX BEUIECTB.
Habmronenue kumneHusl.
Habmronenue noctossHCTBa TEMIIEPATyphl MPU TUIaBICHUH.
Moenu TeIUIOBbIX ABUTATEIIEH.
JIabopatopHble pabOTHI U OTIBITHI.
OnbIThI MO0 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHUSI.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WIIM caxapa.
N3mepenune Temneparypsl py MOMOILH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYpPHI.
OnbIThI 10 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHHS Ta30B, KUAKOCTEH U TBEPBIX TETI.
Omnpenenenre AaBleHUs BO3IyXa B OasIOHE IIMPUIIA.
UccnenoBanue 3aBUCHUMOCTH JIaBIICHUS BO3/yXa OT €ro 00béMa
U TEMIIepaTyphl.
[IpoBepka rumnoTe3sl TUHEHHON 3aBUCUMOCTH JUITMHBI CTOJOMKA )KHIKOCTH B TEPMOMETPHUYECKON
TpYOKe OT TEMIEPATYPHI.



HaOmoenne m3MeHeHus: BHYTPEHHEW SHEPTHH Tella B pe3yabTaTe TeIuionepenaadyd u paboTsl
BHCIIHUX CHIL

HccaenoBanne SIBJICHHS TEIIOOOMEHa MIPU CMEUIMBAHUU XOJIOAHOU

U ropsiuei BOJBIL.

OmnpeneneHrne KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPHU TEIUIOOOMEHE C HarpeThiM
METAJUTMYECKUM [TUITMHAPOM.

Onpenenenre MOIHOCTH TEIIOBBIX NOTeps (3akoH HploToHa-Pruxmana).

Ornpenenenue yneabHON TEMII0EMKOCTH BEIIECTRA.

HccnenoBanue mpoliiecca ucrapeHusi.

Ornpenenenre OTHOCUTEIIBHON BIIAXKHOCTH BO3/yXa.

Ornpenenenue yaeabHOM TEIJIOTHI TIJIaBICHUS JIb/IA.

DNEeKTPUYECKUE U MAarHUTHBIE SIBJICHUS.

Onektpuzarusi Tena. J[Ba poaa aJIeKTpUUECKUX 3apsaoB. B3aumopeicTBue 3apspKEHHBIX T
3akon Kymnona.

Onektpuyeckoe rmojie. Hampsok€HHOCTh ANEKTpUYecKoro moJjs. [IpuHIUN cymneprno3uiuu
ANIEKTPUYECKHX OJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIeMEHTapHBIA dJeKTpudeckui 3apsg. CTpoeHue aroma.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHECHHS JIEKTPUUECKOTO 3apsia.
DNEeKTPUUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS AIEKTPUUECKOTO TOKA. VICTOYHUKHN MOCTOSIHHOTO
ToKa. JIeWCTBUS AIEKTPUUECKOTO TOKa (TETUIOBOE, XUMHYECKOE, MAarHUTHOE). DJIEKTPUICCKUN
TOK B METaJUIaX, )KUIKOCTAX M ra3ax.

Onektpuueckas nenb. Cuina ToKa. DJIEKTPUYECKOE HanpspKeHHe. AMIEpPMETP UM BOJIBTMETD B
[ETH MOCTOSTHHOTO TOoKa. COMpOTUBJICHUE TPOBOJHHKA. YIETbHOE COMPOTHUBIICHHE BEIECTBA.
3akod Oma ma ydactka uend. [locienoBarenbHoe U napamieabHOE COEAMHEHUE MPOBOJHUKOB.
Onektpoasmxkymas cuia (manee - 9JIC) B menu mocTostHHOro Toka. 3akoH Oma sl TOJIHOM
nernu. [IpaBuna Kupxroda. Pacuér mpocThix anekTpudeckux mnemnei. HenmHenpie 231eMeHTHI.
PaboTa m MOUTHOCTH 3JEKTpUYECKOTO ToKa. 3akoH Jxoyms-JIeHma. DieKTpudeckue Ienud u
MOTPEOUTENN AIIEKTPUUECKOM dHEeprur B ObITYy. KOopoTKoe 3aMbIkaHue.

IlocrostHEBIC MarHUTHL. B3anMoaelicTBHe MOCTOSIHHBIX MAarHUTOB. MarauTHoe noyie. MarautHoe
noje 3eMiIM M €ro 3HadyeHue g Ku3Hu Ha 3emse. OnbiT Opcrena. MarHutHoe 1osie
anekTpuueckoro Ttoka. OnbeIT Amnepa. [IpuMeHeHne 3JIeKTpOMarHuTOB B TexHUKe. JleiicTBue
MarHUTHOTO TIOJISi Ha MPOBOJHHUK ¢ TOKoM. Cuna Amriepa W omnpeiesieHue €€ HalpaBJICHHUS.
DJIEKTPOABUTATENb MOCTOSTHHOTO TOKa. MCHoJIb30BaHWE 3JICKTPOJABUTATEIEH B TEXHUYECKHUX
YCT-pOMCTBaX U Ha TPAHCIIOPTE.

OIEBITEI ®dapanes. SIBnenue 3JIEKTPOMAarHUTHOM WHIYKIIHH. [IpaBuno Jlenna.
OnextporeHepatop. CrnocoObl TOMYy4YEHHUS JIIEKTPUYECKOW HHEPruu. ODIJIEKTPOCTAHIMU Ha
BO300OHOBJISIEMBIX MCTOYHHUKAX SHEPIHUU. DKOJIOTHYECKHE IMPOOJIEMbI PHEPreTUKH. TOILTMBHBIC
AJIEMEHTBI U AJICKTPOMOOHIIH.

JlemoHCTpanuu.

DJeKTpu3aius Tell.

JIBa pojia AIEeKTPUUYECKUX 3aps/IOB U B3aUMOJICHCTBUE 3apsKEHHBIX TEJI.

YCTpOKCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DneKkTpocTaTuyecKas UHIYKIHUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI/IOB.

MonenupoBaHuE CHIOBBIX JTUHUHN SIEKTPHUUECKOTO OIS C TOMOIIBI0 OyMa)KHBIX CYJITaHOB.
[IpoBOAHMKY U AMDIEKTPUKH.

HcTouyHnKH TOCTOSSHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.

DNEeKTPUUYECKUM TOK B )KUJIKOCTH.

I' a30BbIi1 paspsa.

N3mepenue cuibl TOKa aMIEPMETPOM.

N3mepenune 3eKTpuyecKoro Hanps>KeHrs BOJIBTMETPOM.
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Peocrar u marazuH cOpOTHUBIICHUH.

B3anmoneicTBre NOCTOSSHHBIX MAarHUTOB.

MoenupoBaHre HEBO3MOKHOCTH Pa3ICJIEHUs TIOJFOCOB MArHUTA.

MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmnsIT Dpcrena.

MarnuTtHO€ 1oJie TOKa. DJIEKTPOMAarHur.

JlelicTBME€ MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb MIOCTOSTHHOTO TOKA.

OnsiTel Dapanes.

DNEeKTPOTeHEPATOP MOCTOSHHOTO TOKA.

JlabopaTopHbie pabOThI U OTIBITHI.

OMbITHI 110 HAOJIOICHUIO DJIEKTPU3AIUHN T MPU COTPUKOCHOBEHUHU U MHIYKIIHEH.
HccnenoBanue nelcTBUS SIEKTPHUYECKOTO MOJISI HA TPOBOJHUKH U TUAJICKTPUKH.

COopka u UCIIBITAHUE IIEKTPUUECKOMN 1IN TTOCTOSTHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MTPOTEKAKOIIETO YePE3 PE3UCTOP, OT HAMIPSHKECHUS Ha
pE3UCTOPE U CONTPOTUBIICHHUS PE3UCTOPA.

OMBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTH SJIEKTPUUECKOTO COMTPOTUBIICHUS MPOBOJHHUKA OT €T0
JUTMHBI, TUIOIIA/IA MTOTIEPEYHOTO CEYEHUS U MaTepuaa.

Onpenenenre yaeabHOr0 CONPOTUBIICHUS MPOBOTHUKA.

[TpoBepka npaBuiia CIOKEHUS HATPSHKEHUN TTPU TOCJIEI0BATEILHOM COSTUHEHUH ABYX
PE3UCTOPOB.

[IpoBepka npaBuiia i CHIIbI TOKA MPU MAPATTIETLHOM COSTMHEHUH pe3UCTOpoB. OnpeneneHue
OJIC 1 BHYTPEHHETO CONMPOTUBIICHUSI UCTOYHUKA TOKA.

[Tposepka npasun Kupxroda.

[IpoBepka BbInosHEHHS 3aKk0Ha OMa 1J1 MOJTHOM LEMH.

N3ydeHne BOIbTAMIIEPHBIX XapaKTEPUCTUK HEIMHEWHBIX JIEMEHTOB (JIaMIIbl HAKaIMBaHUS WU
MOJIYIPOBOAHUKOBOTO JAHOIA).

Omnpenenenre paboTHI AIEKTPUUECKOTO TOKA, UAYILIEro yepe3 peauctop. OnpeneneHue
MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIEMON HA PE3UCTOPE.

Onpenenenue KIIJ] narpeBarens.

HccnegoBanue MarHuTHOTO B3aMMOJIEHCTBHUSI IOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO TMOJISt OCTOSTHHBIX MArHUTOB MPU UX OObETMHEHUU U Pa3JICTICHUH.
HccnenoBanue AeCTBUA ANEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThL, AEMOHCTPUPYIOIIHUE 3aBUCUMOCTD CHJIbI B3aUMOJCHCTBUSA KAaTyIIKU C TOKOM M MarHuTa
OT CHJIBl M HAaIIpaBJICHMsI TOKA B KAaTYIIKE U OT HAIWYMS (OTCYTCTBUS) CEpACUYHUKA B KAaTYIIKE.
N3yuenue neiicTBUA MarHUTHOTO T0JIS1 HA IIPOBOJHHUK C TOKOM.

KoHnctpynpoBanue u u3ydeHue padoThl 3JEKTPOABUTATENS.

N3mepenue KII/] anekTpoBUraTeabHON YCTAHOBKH.

OnBbITEL IO UCCIEIOBAHUIO SIBICHUS 3JIE€KTPOMArHUTHOM MHAYKLHH: UCCIEAOBAaHUE W3MEHEHUM
3HAQYEHMS U HAPABJICHUS] HHAYKIHOHHOTO TOKA.

5. Copepxanue o0ydeHus B 9 kiacce.
MexaHndeckue SIBJIICHHS.
Mexannyeckoe aBrkeHHe. MatepuanbHas Touyka. CrnocoObl OMHMCAaHUS MEXaHHYECKOTO
JBUOKEHUS: TaOMUYHBIN, Tpadudeckuii, ananmuTudeckuid. Cucrema otcuéra. OTHOCUTEIHHOCTH
MEXaHHYECKOTO ABHKEHUS.
BekTopHble BeNMYMHBI, ONEpAllMM C BEKTOpaMHU, MPOEKUMU BEKTOpa. Paauyc-BeKTop
MaTepuaibHON TOUYKH, EPEMEIICHUE Ha MJIOCKOCTH. PaBHOMEpPHOE MPSMOJIMHEMHOE JBUKEHUE.
HepaBHomepHoe mnpsimonivHeiiHoe aBwkeHue. CpeaHsis M MTHOBEHHash CKOpPOCTb Tella Ipu
HEPaBHOMEPHOM JIBUKEHUH.
Yckopenue. PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE JBIMKEHUE. YCKOpPEHHE CBOOOIHOTO TaJCHUS.
OmnbiTe! ["anuies.
I'padmyeckas uHTEpIpeTaIvs YCKOPEHUs, CKOPOCTH, MPOUICHHOTO MyTH U MepeMeIleHus s
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MPSIMOJIMHEHHOTO ABUKECHUSI.

JIBuKeHue Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY.

JIBr>KEHHE 10 OKPYXHOCTH. JIMHEWHas CKOpOCTh, YIrioBas CKOPOCTb, MEPHUOJ W YACTOTA
oOpalleHuss Mpu PABHOMEPHOM JIBIDKEHUU MO0 OKpPYKHOCTH. CKOpPOCTh U YCKOpEHHE IpHU
JBUKEHUH 10 OKPYKHOCTH.

Bexrop cuiibl. PaBHOACHCTBYIOIIAS CHIIA.

IlepBbiit 3akoH Hprorona. Bropoit 3akoH Heroorona. Tperuit 3akoH Herotona. I[IpuHnun
CYIEPIO3UINH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CWiia TPEHUSI CKOJIBKEHHS, CUJIa TPEHHUS IOKOSI,
apyrue Buisl TpeHus. Kospduument tpenus.

JIB>KEeHME TEJ TI0 OKPYKHOCTH TOJ1 IEHCTBUEM HECKOJIBKUX CHJL.

3akoH bepHymiu u noasémHas cuna kpbuia. CoBpeMEHHbIE JeTaTelbHblE almnapaThl, cyla Ha
MOJBOJAHBIX KPBUIbSIX, AHTHUKPBUIO HAa CKOPOCTHBIX aBTOMOOWISX. J[[BwkeHue moe3ga Ha
MarHUTHOM MOAYIIKE.

Cunma TSHKECTM M 3aKOH BCEMHPHOTO TATOTEHHWs. J[BW)KEHHE Tel BOKPYT TPaBUTAIMOHHOTO
nenTpa (B Tom ymcie ianet Bokpyr Counia). [lepas kocMuueckas ckopocTs. HeBecoMocTs u
Meperpy3KH.

PaBHOBecue marepuanbHOM TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecwe TBEpIOro Tena ¢
3aKpEIUIEHHOM 0ChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTu.

Nmnynec Tena. U3MeHnenue nmnynbca. IMImynbsce cuiibl. YIpyroe v Heynpyroe B3anMoIEHCTBHUE.
3aKOHBI I3MEHEHUSI U COXPAHEHUS UMITYJIbCa. PeakTHBHOE IBIKCHHUE.

Mexanudeckasi paboTa U MOIIHOCTh. PaboTa Cuil TSDKECTH, ypyrocTu, TpeHus. CBs3b dHEPTUn
u pabotel. [loTeHmumanpHash »dHEprus Tena, TMOJHATOTO HAJIl TOBEPXHOCTHIO  3EMIIH.
[TorennmansHast sHEprus cxaTou NpyxuHbl. Kunetndeckas sHeprus. Teopema 0 KUHETHYECKOM
SHEPruu. 3aKOH U3MEHEHUS U COXPAHEHUS MEXaHUYECKON SHEPTUU.

JleMoHCTparmu.

Habmonenne MexaHu4ecKoro IBHKEHHS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

CpaBHeHME MyTEH U TPAEKTOPUHM JBUKEHUS OJTHOTO M TOTO K€ TEJIa OTHOCHTENIBHO Pa3HBIX TEI
OTCYETA.

N3mepenune ckopocTy U yCKOPEHHUSI IPSMOJIMHERHOTO ABUKEHUS.

HccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO JIBHKECHMS.

Habmronenue ABMKEHUS Tea M0 OKPYKHOCTH.

Habnmonenue MexaHuMueckux SIBJICHHUM, IPOUCXOAAIIUX B cucteMe orcuéra «Tenexkay npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBKEHUH OTHOCUTENIBHO KaOHHeTa (PU3UKH.

Habmionenue paBHOBecusl Tel, CBOOOJHOIO MajeHUs, KojeOaHUs MasTHUKA B MHEPLMAIbHBIX
CUCTEMax Kak MOJATBEPKACHUE MPUHIIMIIA OTHOCUTEIbHOCTH.

3aBUCHUMOCTb YCKOPEHHUS TeJla OT €r0 MacChl U JEHUCTBYIOLIEH HA HETO CUJIBI.

Habmronenue paBeHcTBa CUJl IPU B3aUMOICHCTBUU Tell.

N3meHeHue Beca Tena Npu yCKOPEHHOM JIBH)KEHHH.

[lepenaua nMmynbca nIpyu B3aMMOJICHCTBUH TEI.

[IpeoOpa3oBanust SHEPTUU MPU B3aUMOACHCTBUU TEll.

CoxpaHeHHe UMITYIIbCca TPU a0COIIOTHO HEYIIPYTrOM B3aUMOACHCTBUU.

CoxpaHeHne UMITyJbca IPU YIPYroM B3auMOJCHCTBUU.

Habmtonenue peakTHBHOTO ABM)KCHUS.

CoxpaHeHue SHEepruu Ipu CBOOOJHOM Ta/ICHUH.

CoxpaHeHue Hepruu IpH IBUKEHHUH TeJla M0 JEHCTBUEM MPYKUHBI.

JIabopatopHble pabOTHI U OTIBITHI.

KoncrpynpoBanue Tpakra s pa3roHa U JadbHEHIIEro paBHOMEPHOTO JIBMKEHUS IAPUKA WU
TEIEXKKH.

Omnpenenenre cpeaHeil CKOPOCTH CKOIBKEHHUs OpycKa WK ABMKEHUS [IapUKa M0 HAKIOHHON
IIJIOCKOCTH.

Ornpesnenenre yCKOpPeHUs Tela NpyU paBHOYCKOPEHHOM JBHKEHUHU MO0 HAKJIOHHOMW MIJIOCKOCTH.
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HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBI)KEHUU 0e3
Ha4aJIbHOU CKOPOCTH.

[IpoBepka rumoTessl: €Cliv MPU PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HaYaJIbHOW CKOPOCTH ITyTH
OTHOCSTCS KaK psii HEYETHBIX YHCENl, TO BPEMEHA OJINHAKOBBI.

HccnenoBanue nBHKEHUs Teja, OPOLIEHHOIO MO/ YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO JTaBJICHMSL.
Onpenenenne KodhUITUESHTA TPEHUS CKOJIBKCHHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.

HccnenoBanue 3aBUCUMOCTH CUIIBI YIPYTOCTH, BOSHUKAIOLIEH B IPYXUHE, OT CTENIEHU
nedopmanuu npy>KUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHUS IPH PABHOMEPHOM JBMKEHUH TEJa M0 TOPU30HTAIBHON
MTOBEPXHOCTH.

Omnpenenenne paboThl CHIIBI YIPYTOCTH MPHU NOIBEME I'Py3a C UCIIOIb30BaHUEM

HEMOABUYKHOTO U MOJABMKHOTO OJIOKOB.

Mexannueckue KoJieOaHusI U BOJTHBI.

KonebarenbHoe nBmwkeHue. OCHOBHBIE XapaKTEpUCTHUKU KoJIeOaHMM: MEpuoj, YacToTa,
amruintynaa. ['apmonnueckue konebaHus. 3aryxatonie koyiebanus. BolHykaeHHbIE KOoieOaHus.
Pesonanc.

Marematuueckuii ¥ TNpYKUHHBIH MasTHUKU. [IpeBpaieHue sHeprum mnpu KojedaTelabHOM
JIBUKECHUH.

Mexannueckrue BOJHBI. [IpogosibHBIE W TIONEpedHbIe BOJHBI. CBONWCTBA MEXaHMYECKHUX BOJIH:
uHTepdepeHus u audpakuus. JiarHa BoJHBI U CKOPOCTh €€ pacipocTpaHeHusi. MexaHndeckue
BOJIHBI B TBEPJIOM TeJI€, CEHCMUYECKHIE BOTHBI.

3ByKk. PacnpocTtpaneHue u oTpakeHue 3ByKa. ' pOMKOCTh 3ByKa M BbICOTa TOHA. Pe3oHaHC B
akycruke. HMubpa3sByk u yapTpa3ByK. Mcmonb3oBaHue yabTpa3Byka B COBPEMEHHBIX
TEXHOJIOTUSIX.

JleMoHCTparmu.

Hab6nronenune konebanuii Ten mo 1edCTBUEM CHIIBI TSDKECTH M CHITBI ynpyroctr. Habmonenue
KoJieOaHuil Tpy3a Ha HUTHU U Ha IPYKUHE.

Habmonenue BIHYKIEHHBIX KOJIEOaHHM U pe3oHaHca.

Pacrnipoctpanenuie mpoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmonenue nntepdepeHunu u AuQpakiiuy BOJIH HAa TOBEPXHOCTH Bobl. HabmoneHue
3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTUYECKHI PE30HaHC.

JlaGopaTopHbie pabOThI U OTIBITHI.

Omnpenenenre 4acTOThI U IEpUOAa KoJIebaHu MaTeMaTUYECKOTo MasTHHKA. OnpeiencHue
4acTOTHI U NIEpUoia KoJaebaHui Mpy>KMHHOTO MasiTHUKA. MccienoBanue 3aBUCUMOCTH TIEpUoaa
KoJiebaHuil Tpy3a Ha HUTH OT JAJUHBI HUTH. MccnenoBanue 3aBUCUMMOCTH TIEpUOa KojebaHui
MPYKUHHOTO MAsITHUKA OT MaccChl

rpysa.

[IpoBepka He3aBUCUMOCTH Mepro/ia KoJieOaHuii rpy3a, MOIBEIHICHHOTO K JICHTE, OT MacChl Ipy3a.
OmnbITH, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh Mepuojia KojeOaHW NpPYyKUHHOIO MasTHHUKA OT
Macchl rpy3a 1 )KECTKOCTH MPYKUHBI.

N3mepenune yckopeHHst CBOOOHOTO MaJAeHUs.

DNEKTPOMAarHUTHOE MOJIE€ U AIIEKTPOMAarHUTHBIE BOJIHBI.

DNEKTPOMAarHUTHOE MoJje. DJIEKTPOMAarHUTHbIE BOJIHBL. CBONCTBA

JIEKTPOMAarHUTHBIX BOJIH. [Mkana JJIEKTPOMAarHUTHBIX BOJIH. Hcnone3oBanne
AJIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM cBsi3u. Pannonokanusa. Kocmudeckas cBs3b.
OnexkTpoMarHuTHas mpupona cBeta. CkopocTh cBera. BonHOBbIE CBOMcTBa  CBeTa:
uHTephepeHIHs U AUdpaKIus.

JleMoHcTpanuu.

CBolicTBa DIIEKTPOMATrHUTHBIX BOJIH.
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WuTepdepentys u qudpaxius cBera.

JIabopatopHbie pabOThI U OTIBITHI.

W3yueHne CBOIMCTB JIEKTPOMArHUTHBIX BOJIH C MMOMOIIBI0 MOOMIBHOTO Tenedona. IlpoBenenue
OTIBITOB IO HAOMIOACHUIO HHTEePPEPEeHIINU U TudpaKIuy cBETa.

CBeTOBBIC SIBJIICHHUS.

JlyueBass Mogmenp cBeTa M TreomeTpuyeckas ontuka. Mcrounuku csera. IIpsMosnuHeitHoe
pacnipoctpanenue cBera. 3atmenusi Connna u Jlynel. Otpaxenue ceta. [lmockoe 3epkario.
3akoH oTpaxkeHus cBeta. [locTpoeHne n300pakeHui, chopMHUPOBAHHBIX 3EPKATIOM.
[Ipenomiienne cBeta. 3akoH npesnomiieHus cpeta. [lomHoe oTpakeHue certa. Mcmosb3oBanue
[IOJIHOTO OTPAKEHUS B ONITUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS CBS3b.

Jlunza, xonm nyuedr B smH3e. Dopmyna ToHKOM suH3BL [locTpoeHue uU300pakeHUH,
cOpMUPOBAHHBIX TOHKOM JHMH30M. OnrTuyeckas cucrema (oToanmapara, MHUKPOCKONa U
teneckomna. ['na3, kak onTudeckas cucrema. bin3opykocTs U 1adbHO30PKOCTb.

Paznoxenune OGenoro csera B crnekTtp. OmnbiTel HbtoToHa. CrokeHHE CIEKTpaibHBIX ILIBETOB.
Jucnepcus cera.

JeMoHCTpamu.

[IpssMoMHENHOE pacIIpOCTPAHEHNE CBETA.

OTtpaxxeHue cBera.

[Tonyuenue n300paxeHHit B MIOCKOM 3epKaie.

[Ipenomiienue cpera.

OnTHuYecKkuil CBETOBOJI.

Xon tydeid B coOuparoiei JInH3e.

XoJ Iydel B pacCenBaroLe JTUH3E.

[Tonydyenue n300paskeHUI C TOMOIIIBIO JTHH3.

[Ipunnun nevictBus GoToarnmapara, MUKPOCKOTIA M TEJIECKOTIA.

Mopens riaza.

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

[Tomyuenue 6e10ro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.

JlaGopaTopHbie pabOTHI U OTIBITHI.

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XEHUSI CBETOBOTO JIy4ya OT yrija MaJeHHsl.

N3yueHue cBONCTB N300pakeHUs B IJIOCKOM 3€pKaie.

HccnenoBanue 3aBUCMMOCTH yIJla MPEIOMJICHUS OT yrija MaJieHUsl CBETOBOIO Jy4a Ha I'paHUIE
«BO31YX-CTEKIIO».

[Tony4yeHue n300paKeHUI C MOMOIIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenre (OKYCHOTO PacCTOSIHUS M ONTUYECKON CHIIBI COOMpAIOLIEH JTUH3BI.

OnbITHI MO Pa3I0KEHUIO OEJI0T0 CBETa B CHEKTP.

OnBITHI IO BOCIIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOIOICHUU Yepe3 [[BETOBbIC (DUIIBTPHI.
KBanTtoBbI€ sBICHUS.

Omnwitel Pesepdopna u mmanerapHas monenb atomMa. Mogens aroma bopa. Hcmyckanue u
norjoieHre ceera aromoM. KBantel. JInHeiuaTeie CIEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oeta- U ramma-uznydeHus. CtpoeHue aToMHOTO aapa. Hyknonnas
MoJens aroMHoro sapa. M3otombl. PagmoaktuBHble mnpeBpamieHus. I[lepuon momypacmana
aTOMHBIX sifiep. JleficTBuME paJMOaKTUBHBIX W3TYYCHHUN HA >KUBBIE OPraHU3MBL. 3alura ot
PaMOaKTUBHOTO U3TY4YCHHUS.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsAIOBOIO M MAacCOBOTO YHCEN. OJHEPrusl CBS3H
aToMHbIX saep. CBs3p Macchl W SHepruu. Peakuuu cuHTe3a W AeneHus sjaep. VcToyHuku
sHeprun CojHua W 3BE3A. SlnepHas »HepreTHka. OKOJOTMYECKHE MPOOJIEeMBl SIEPHOM
SHEPrEeTHKHU.

JleMmoHcTpanuu.

CriekTpbl U3JIy4€HUS U TOTJIOLIEHUS.

CriekTpbl pa3IuyHBIX Ta30B.

CrniexTp Boaopoia.
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Habnronenue TpexoB B kamepe BuibcoHa.

PaboTa cuérunka HOHU3UPYIOUINX U3ITyICHUH.

Peructpanus n3nydueHus NpupoJHbIX MUHEPAJIOB U IPOJTYKTOB.

JIabopatopHbie pabOThI U OTIBITHI.

HaGnronenue CrijlonIHbIX U TMHEHYAThIX CIIEKTPOB U3ITy4YEHUSI.

HccnenoBanue TpeKOB: U3MEPEHNE SHEPTHU YaCTHIIBI TI0 TOPMO3HOMY ITyTH (110 poTorpadusim).
N3mepenue paguoakTuBHOro oxa.

[ToBTOpUTENBHO-0000IIAIOIINIA MOAYJIb.

[ToBTOpHUTENBHO-0000MIAIONMI MOY/Ih TMpPEAHA3HAUEH Il CHUCTEMATH3allud U O00O0OIIeHUs
MIPEIMETHOTO COJICPYKAHUSI U OTIBITA JACATEIBHOCTH, TPHOOPETEHHOTO MPH U3Y4EHUH BCETO Kypca
¢bu3ukn yrayOn€HHOTO ypOBHSA, a TaKKe JJIsl MOJIrOTOBKM K OCHOBHOMY T'OCYIApCTBEHHOMY
9K3aMeHY Mo (pu3ukKe.

B nponecce u3yueHuss NaHHOTO MOJIYJS pEalM3yIOTCS U IOJIydaloT JajbHeillee pa3BUTHE
yueOHble JIeHCTBUS, OOecCHeunBaloINe JOCTWKEHHE MPEAMETHBIX M  METalpeIMETHBIX
pe3ynbTaToB 00yueHHs, (OPMUPOBAHHE €CTECTBEHHO-HAyYHOM I'PAaMOTHOCTH: OOBSICHEHHE U
OTMCAaHUE SIBJICHUN Ha OCHOBE MPUMEHEHUs (PU3NUECKUX 3HAHHUM, UCCIIeJOBATENbCKUE IEHCTBUS
(BBLIBWKEHHE TUNOTE3, MOCTAHOBKA €M U IUIAHUPOBAHUE HMCCIEAOBAHUA, aHAJINU3 JaHHBIX U
MOJTy4YeHHUE BBIBOJIOB).

[IpennoururensHOl (HOpMOI OCBOCHHSI MOIYINS SIBJISIETCS MPAKTUKYM, MPOrpamMMma KOTOpPOTo
BKJIIOYAET:

pelieHre 3a7a4y, OTHOCALIMXCS K pa3jMuHbIM pasfeslaM M TeMaM Kypca (U3HUKH, B TOM YHUCIIE
3aJ1a4, UHTErPUPYIOLINX COJIep:KaHNEe Pa3HBIX Pa3JelioB;

BBITIOJIHEHUE JIa0OpaTOPHBIX PAabOT M OMBITOB (BKJIIOYasi pabOTHI M OMBITHl W3 MEpeYHer K
paszenaM Kypca) B YCIOBHAX CaMOCTOSITENIBHOIO IJIAHMPOBAHUS IPOBEAEHUS HCCIIEAOBAHMUS,
BbIOOpPA M 0O0OCHOBAHMSI METOJa U3MEPEHUS BEIMUHMH, COOPKH HKCIIEPUMEHTAIBHON YCTaHOBKH;
BBITMIOJIHEHUE NPOOJIEMHBIX 3aJaHUi MPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa (3alaHus IO
€CTECTBEHHO-HAyYHOH TPaMOTHOCTH ), B TOM YHCJIC 3a/IaHUI

C MEXIPEAMETHBIM COJIEPKAHUEM;

paboTy Hajx IpyNNOBBIMM WM WHAMBUAYAJIbHBIMU MPOEKTaMM, CBA3AHHBIMHU C COJAEPKaHHUEM
Kypca pU3HKH.

N3yueHre NOBTOPUTENBHO-0000IIAONIET0 MOJYJE MOXET 3aKaHYMBaTbCSl IPOBEICHUEM
JMarHOCTHYECKOW pPaboThl 3a Kypc (u3MKM yriyOln€HHOTO YpOBHsSI, BKJIIOYAIOIIEH 3aJaHUs
pPa3sHOrO YpPOBHS CJIOXHOCTH. Pe3ynbTaTbl BBIIOJHEHHMS JUATHOCTUYECKOM pabOThl MOTYT
IIOKa3bIBATh CTENEHb FOTOBHOCTH O0YYAIOIIMXCSI K OCHOBHOMY T'OCYAApCTBEHHOMY JK3aMEHY 110
¢u3uke, a TakKe CBHUICTEIbCTBOBATb O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAyYHOU
I'PaMOTHOCTH.

6. [Inanupyemble pe3ynbTaTbl OCBOEHUS (u3uku (yriyOiaE€HHBIM YpOBEHb) Ha
YPOBHE OCHOBHOTI'O 00111ero 00pa3oBaHuUs.
N3yuenue pu3MKM Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHUsS HAIPABIEHO Ha JIOCTUXKEHUE
JIMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTEeNbHbIX PE3YJIbTATOB.
B pesynprarte nzyuenust Gpu3MKM Ha ypoBHE OCHOBHOT'O 0011ero o0pa3oBaHus y oOydaromerocs
OyayT chopMUpPOBaHbI CIIEAYIOIINE JINYHOCTHBIE PE3Y/IbTAaThl B YaCTH:

1) naTpHOTUYECKOro BOCHUTAHHS:

IIPOSIBIICHUE MHTEpeca K MHCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHHCKOMN
¢u3nveckoil HayKu;

LIEHHOCTHOE OTHOIIEHHUE K JIOCTHKEHUSM POCCUNCKUX YUEHBIX-(DU3HUKOB;

2) TpaskIaHCKOTO M JyXOBHO-HPABCTBEHHOTO BOCIIUTAHHS:

TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX U
TUYECKHX MPOOIIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUHN (PU3HKH;

OCO3HAHHE BAXHOCTU MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) ocTeTMuecKoro BOCIUTAHHS:
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BOCHIPUATHE CTETHUECKMX KauecTB (PU3MUECKON HAYKH: €€ TapMOHHUYHOTO IOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOTO MO3HAHMSL:

0CO3HAHME LIEHHOCTH (PM3MYECKOW HAyKW KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEHIIEH COCTABIISAIOIIEH KYIbTYPHI;

OpHEHTAIMsI B JAEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MHPEICTaBICHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIbL;

pa3BUTHE HAyYHOU JII0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON I€ATEIbHOCTH;
5) (hopMUpPOBaHHS KyJIbTYPHI 3A0POBbS U SMOIIMOHAIIBHOTO OJIaronorydusi: OCO3HAHNE
LIEHHOCTH 0e30macHOro o0pasa KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXHOCTU NpaBU O€30MacHOrO IMOBEAEHUS Ha TpPAHCIOpPTE, Ha
J0porax, ¢ AIEKTPUUYECKUM U TEIUIOBBIM 000pYJOBaHUEM B IOMAIIIHUX YCIIOBHUSX;

chopMUPOBAaHHOCTh HABBIKA peIIeKCHH, IPU3HAHUE CBOETO MpaBa Ha OIIUOKY U TaKOTO
e MpaBa y APyroro 4eloBeKa;

6) TpymoBoro BocmuTaHMS:

aKTUBHOE Y4acTHE B PEILIEHUH MPAKTUYECKUX 3a/1ad (B paMKax ceMbU, 00pa30BaTeIbHOM
OpraHu3aliK, HACEJIEHHOTO MYHKTA, POJHOIO Kpasi) TEXHOJOTHYECKON U COLMaIbHON
HaIpPaBJIEHHOCTH, TPEOYIOIIUX B TOM YKCie U (PU3MUECKUX 3HAHHM; HHTEpPEC K MPAKTUYECKOMY
M3Yy4YEeHUI0 Mpo(deccrid, CBSI3aHHBIX ¢ (PU3UKOIA;

7) >KONMOrMYECKOTO BOCTTHTAHHS:

OpUEHTAllMsl Ha MpUMEHEeHHe (U3NYECKUX 3HAHWU Uil pelIeHHs 3aJad B 00JacTH
OKpY)Karolllel Cpefbl, MIaHUPOBAHUS MOCTYIKOB M OLEHKHM MX BO3MOXKHBIX IMOCIEACTBHUM IS
OKpY)Karollen Cpeibl;

OCO3HAaHKE TJI00aJbHOr0 XapakTepa SKOJIOrHUYEeCKUX MPOOieM U MMyTel UX perieHHUs;

8) aZanTaluy K U3MEHSIOMHUMCS YCIOBHUAM COLMAIBHON U TPUPOTHOM Cpebl:
MOTPeOHOCTH BO B3aUMO/ICHCTBUY MPU BHINOJTHEHUN UCCIETOBAHUM U TPOEKTOB
(bu3nyecKoil HaNpaBJICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

MIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IESITEIbHOCTD;
noTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUM, yMEHUH (POPMYyIHPOBATH UAEH, TOHSITHS,
TUNOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

OCO3HaHHE AePUIIMTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH B 001acTu (PU3UKH;

IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUM;
CTpeMJICHHE aHAJIN3UPOBATh U BBISIBIIATH B3aUMOCBS3HU MPUPO/IbI, 00IIECTBA U AKOHOMUKH, B TOM
YHClie C UCMOJIb30BaHNEM (PU3NUECKUX 3HAHUM;

OLIEHKA CBOMX JACUCTBUU C y4€TOM BIMSHUSA HAa OKPYKAIOIIYIO Cpely, BO3MOKHBIX
rJ100aTbHBIX MOCIEICTBUH.

154.6.1. B pesynbrare wusydenus ¢usuku (yriayOnéHHBI YpOBEHb) Ha YPOBHE
OCHOBHOTO 00IIero o6paszoBaHus y o0ydaromierocst 6yayT cOpMUpPOBaHbI METANPEIMETHBIE
pe3yNbTaThl,  BKJIIOYAIOIIME  IO3HABaTeJbHBIE  yHUBEPCAIbHBIE  yueOHBIE  JEHCTBUS,
KOMMYHUKATHBHBIE yHUBEPCAIbHBIE YYEOHBIE JIEHCTBUS, PETYJIATUBHBIE YHHBEPCATbHBIE
yueOHbIe AeHCTBHUS.

OBJiajieHre YHUBEPCATbHBIMHA YUeOHBIMH TTO3HABATEILHBIMH JIEHCTBUSIMU:

1) 6a3oBble noruyeckue JeHCTBUS:

BBISBIATE M XapaKTE€pU30BaTh CYILECTBEHHbIE MpPHU3HAKKM OOBEKTOB (SBICHUN),
KJIaccu(pUIpOBaTh UX;

BBISBJIATh 3aKOHOMEPHOCTH M NPOTUBOPEYHs B paccMaTpUBaeMbIX (akTax, JAaHHBIX U
HaOJIOIEHUSAX, OTHOCALIUXCS K (PU3NYECKUM SIBICHUSM;

BBISIBJIATh MPUYUHHO-CIICJCTBEHHbIE CBSI3U NpPU H3YYEHUH (U3NYECKUX SIBICHUN U
IPOIIECCOB, MPOBOJUTH BBIBOJABI C HCIOJIB30BAaHUEM JECAYKTUBHBIX W  HMHIYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBA3SIX (PM3UUECKUX BEIUYHH;

CaMOCTOSITEJIbHO BBIOMPATh CHOCOO pelieHust yueOHOoH (pu3nuecKoi 3a1auu (CpaBHEHHUE
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HECKOJIbKUX BAapHaHTOB PELICHMS, BHIOOP HambOoJiee MOAXOISMIETO C YYETOM CaMOCTOSITEBHO
BbIJICJIEHHBIX KPUTEPHUEB).

2) 6a30BbIe HCCIEIOBATENbCKHUE AeHCTBHUS:

HCII0JIb30BATh BOIPOCH! KAK MCCIIEA0BATENbCKIUI HHCTPYMEHT IIO3HAHMS;

MPOBOJIUTH 10 CAMOCTOSITEIIHHO COCTABICHHOMY IIaHY OIIBIT, HECTIOXKHBIN (PU3HUECKUit
IKCIIEPUMEHT, HEOOIBIIIOE HCCIIET0BaHNE (PU3UMUECKOTO SIBJIICHUS,

OIICHUBATh HAa NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHUIO, MOJYYCHHYIO B XOJIE
HCCIIEIOBAHUS WJIN SKCIIEPUMEHTA;

CaMOCTOSATENBHO (hOpMYIHPOBaTh 000OIIEHNUS M BEIBOJIBI TI0 PE3YJIbTAaTaM MPOBEAEHHOTO
HaOJIOIEHUS, OTIBITA, CCIICAOBAHMS,

MIPOTHO3UPOBATh BO3MOKHOE JalbHEHIIEe pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTaTh MPEIOJIOKEHNS 00 UX Pa3BUTHUHU B HOBBIX YCIOBUSAX U KOHTEKCTAX.

3) pabora ¢ uHbOpMAanHEii:

MPUMEHATh Pa3IMYHbIe METOJIbl, MHCTPYMEHTHI W 3allpoChl NpU MOHCKE M OTOOpe
nH(pOpMaLMY WIH JaHHBIX ¢ YYETOM MPEATIOKEHHON yueOHO! (r3nueckoi 3a1a4u;

aHAJIN3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIHIO
Pa3IMYHBIX BUJIOB U (POPM MpEACTaBICHUS;

OIICHUBATh HAJEKHOCTh MH(OPMALIMU MO KPUTEPHSIM, MPEAJIOKEHHBIM YUYUTEJIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITENHHO;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (GOpMYy MpeAcTaBileHUus HHGOpMaluu U
WUTIOCTPUPOBATH pelIaeMble 33jaul HECIO0KHBIMU CXEMaMU, AUarpaMMaMiu, UHOU rpadukod u
X KOMOWHAITHUSMH.

OBnaneHue yHUBEpCAIbHBIMU y4eOHBIMH KOMMYHUKAaTHBHBIMHU
NEUCTBUSIMU:

1) o6menue:

B XoZe OOCYXKJEHHS Yy4eOHOTrO MaTepuaia, pe3ylbTaToB JabOpaTOpPHBIX paboOT H
MPOEKTOB 3a/1aBaTh BOTMPOCHI TIO CYIIECTBY OOCYXIAaeMOW TEMBbl W BBICKA3bIBaTh WJICH,
HAaIlCJICHHBIE Ha PEIICHUE 3a/Ia41 U TI0IepyKaHie OOIICHNUS;

COTOCTaBISATh CBOM CYXKICHUS C CYXKICHHSIMH JPYTUX YYaCTHHKOB JHajiora,
oOHapyXUBaTh Pa3IMYME U CXOJICTBO MO3HIINH;

BBIpaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U TUCHBMEHHBIX TEKCTAX; ITYyOJIUIHO
MPEJCTABIATh PE3YIbTAThI BBITIOJTHEHHOTO (PU3UYECKOTO OTIbITa (IKCIIEPUMEHTA, UCCIICIOBAHNS,
MIPOEKTA).

2) coBMecTHas JeSTebHOCTh (COTPYIHHYECTBO):

MMOHUMATh U UCIOJIB30BATh MIPEUMYIIECTBA KOMAHIHOW ¥ WHAWBUAYAILHOU paOOTHI IIPH
pelIeHIH KOHKPETHOU (PU3NYIECKOI MPOOIIEMBIL;

NPUHUMATh [EJIH COBMECTHOW JESITECIBHOCTH, OPraHW30BBIBATH JCHUCTBUS 1O €€
JOCTIDKEHHUIO: PaCIPENeNIATh POJIH, 00CYKIaTh MPOIECCHl U PEe3yJIbTaThl COBMECTHON PabOTHI,
0000111aTh MHEHHUSI HECKOJIBKHX YEJIOBEK;

BBITIOJIHATh CBOKO 4YacTh PalOThI, JOCTHIras KAauyeCTBEHHOTO pe3yjibTaTa IO CBOEMY
HAIPAaBJICHUIO U KOOPIUHUPYS CBOU JACUCTBHS C APYTMMHU YWICHAMH KOMaH/IbI,

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMUN MPOIYKT MO KPUTEPUSIM, CAMOCTOSITETHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

OBnaneHne yHUBEPCAIbHBIMU YU€OHBIMH PETYIATUBHBIMU JCHCTBUSIMHU:

1) camooprauuzamus:

BBISIBIISITH MTPOOJIEMBI B KU3HEHHBIX M yYEOHBIX CUTYAIMsIX, TPEOYIOUIUX ISl pelIeHUs
(buznuecKuX 3HAHMUIA;

OPUEHTHUPOBAThCS B PANIMYHBIX TMOJXOJAX TMPUHATHS peUIeHUH (MHINBUAYAIbHOE,
MIPUHSATHE PEIICHUs B TPYIIe, TPUHITHE PEIICHUI TPYIIOi);

CaMOCTOSITEIBHO COCTABJISATh QJITOPUTM pelIeHuss (U3UYECKON 3alayd WM IUJIaH
UCCIIEIOBAaHUSI C  Y4€TOM HUMEIOIIMXCA PEecypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
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apryMEHTHPOBATH MpeAaracMble BAapUaHThl PEIICHU;
MIPOBOJIUTH BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

2) caMoKOHTpOJIb (pediaekcun):

JlaBaTh OLIEHKY CUTYAI[MH U MPeUIarath miaH e€ N3MEHEHUS;

OOBSICHATH NPUYHUHBI TOCTYXKEHUS (HEAOCTHIKEHHS) PE3yJIbTaTOB ACATEIBHOCTH, 1aBaTh
OILICHKY IIPUOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTHBBI B JEATEIHHOCTH (B TOM YHCIIE€ B XOJ BBIOJHEHHUS (PH3UUECKOTO
WCCIICIOBAaHUSI WIJIM TPOEKTA) Ha OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHHMBIIHMXCS CHTYalWH,
YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJbTATa SN M YCIOBHSIM.

3) SMOIMOHANBHEIH HHTENIEKT:
CTaBUTbh ce0sl HA MECTO JIPYroro 4ejaoBeKa B XOJ€ CHOpa WM JUCKYCCHU Ha Hay4dHYIO
TEeMY, IOHUMaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JPYToTo.

4) npunsTue ceds U APYTHX:
MpHU3HABAaTh CBOE MpaBO Ha OMMOKY TpU pelmeHuH (U3WYECKHX 3aqad Wi B
YTBEP)KJICHHUSIX Ha HAyYHBIE TEMBI U TAKOE K€ TIPaBO JIPYTOTO.
[IpenMeTrHble pe3ynbTaThl OCBOCHMS MPOrpaMMbl MO (u3uke (yriyOIEHHBIM
YpOBEHB).
[IpenMeTHBIC pPE3yNbTaTBl OCBOCHHS MPOTPaMMBI 1O (M3WKE K KOHILY
oOyueHus B 7 Kiacce:

[IpenmeTHbie pe3ynabTaThl Ha YriyOJIEHHOM YPOBHE JOJDKHBI — OTpaXkaTh
C(OPMHUPOBAHHOCTD y O0OYUAFOIINXCS YMEHUI:

WCIIOJIb30BaTh TOHATUSA: (U3NYECKHE U XUMUYECKHE SIBJICHUS, HaOII0JeHHeE,
AKCHEPUMEHT, MOJEIb, TUIIOTE3a, EAMHULIBI (PU3MUYECKUX BEIIMYUH, aTOM, MOJIEKYa, arperaTHble
COCTOSIHMSI  BemiecTBa  (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBUKCHHUE
(paBHOMEpHOE, HEpPAaBHOMEpHOE, MPSIMOJMHEIHOE), TPAeKTOpHs, PaBHOJACHCTBYIOIIAS CHII,
nedopmarus (ynpyras, IIacTHIecKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuuath sBIeHus (auddy3us, TEIoBOe NBMKCHHE YacTHI[ BEIISCTBA,
paBHOMEpHOE JBIDKEHHE, HEpAaBHOMEPHOE JBW)KEHUE, HHEpIHs, B3aUMOJCUCTBUE TeIl,
paBHOBecHE TBEPABIX TEJ C 3aKPEIJIEHHOW OChbIO BpalleHUs, Iepefaya AaBleHUs TBEPABIMU
TeJaMH, SKHJIKOCTSAIMU W TrazaMu, aTtMoc(epHoe MaBJIEHHE; IUIaBaHHUE TeJl, IpeBpaICHUs
MEXaHUYECKOM HHEpPruM) IO ONHUCAHUI0O HMX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBJICHHE W3YYECHHBIX (PU3MUECKHX SBJICHHI B OKpY)KarolleM
Mupe (B TOM uucie (u3nueckue sBICHHUS B MPUPOJE: IPUMEPHl IBUKEHUS C PA3IUYHBIMU
CKOPOCTSIMU B >KMBOW W HEXKHMBOW HpPUPOJIE, ACUCTBUE CHIJI TSIKECTH, TPEHHsSI, YIIPYrOCTH B
MPUPOJIC M TEXHHKE, BIUSHUE aTMOC(HEPHOro JaBIIEHUS Ha XKUBOW OpraHH3M, IJIaBaHUE PHIO,
pBIUary B TeJie YEJIOBEKa), IPU ATOM MEPEeBOAUTH MPAKTHUECKYIO 3a/1auy B y4eOHYIO, BBIICISTh
CYIIECTBEHHbBIE CBOICTBA (MIPU3HAKK) (PU3NUECKHUX SBIICHUII;

OTHCHIBATh M3y4YCHHBIE CBOMCTBA Tel M (PU3MUECKUE SBICHUS, HCIOJb3YS
¢duznueckue BeIMYUHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMsI, MyTh, CPEMIHSS CKOPOCTH,
CHJIa yIPYrOCTH, CUJIA TSHKECTH, BEC Tella, CHJa TPEHUs, JaBleHHEe TBEPAOTO Telna, JaBlieHUE
cToN0a >KUIKOCTH, BBITAIKHBAIOIIAs CHIIA, MeXaHW4eckas paboTa, MOIIHOCTh, TJIEYO CHIIBI,
MOMEHT CHJIBI, KOA((UIMEHT TOJEe3HOTO JCWCTBUS MEXaHHW3MOB, KWHETHYECKas U
MOTEHIIMATbHAS DHEPrus), MpU ONUCAHUM TMPABUJIBHO TPAKTOBATh (PUIUYECKHI CMBICIH
UCIOJIb3YeMbIX BEJIMYMH, MX O0003HAUEHHMS W EAUHUIBI (U3UYECKUX BEITUYHH, HAXOIUTh
(GbopMyIbl, CBS3BIBAIONINE JaHHYIO (U3UYECKYI0 BETUYHMHY C JIPYTUMHU BEIUYUHAMU, CTPOUTH
rpaduKy H3y4eHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3UYECKUE SIBICHUS WM TMPOIECCHI, HCIIONb3Ys
MpaBWJIa CIIOKEHUS cull (BJOJb OJHOM MpsMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumera,
MpaBWJIO paBHOBecUs pblyara (OJ0Ka), «30JI0TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXpaHEHHS
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MEXaHMYECKOH SHEPTHH, IPU ITOM JIaBaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3aMTUCHIBAThH €TO
MaTeMaTHIeCKOEe BBIPAKCHHUE;

CTPOUTH TPOCTHIe (PU3MUECKHE MOJCTU pPEaTbHBIX OOBEKTOB, IPOIECCOB U
SIBJICHUM, BBIJICNATh MPH OSTOM CYIIECTBEHHBIE W BTOPOCTEIIEHHBIC CBOWCTBA OOBEKTOB,
MIPOLIECCOB, SBJICHUIA, TPUMEHSITh PU3NICCKIEC MOJIEIH TSl OOBsICHEHUS (PU3UUYECKUX MPOIIECCOB
Y pelIeHHs YIeOHbIX 3a/a4;

OOBSACHATh (DU3MUYECKUE SBJICHHS, MPOILECChI W CBOWCTBA TN, B TOM YHUCIIC B
KOHTEKCTE CHUTYallMii MPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa, M peliaTh KadyeCTBCHHBIC
3aaud, B TOM 4YHUCJIEC TPEOYIONIME YHCICHHOTO OICHUBAHUS XapaKTEPHBIX 3HAYCHUU
(U3HYECKUX BEIMYWH, BHIOMpATh (DPU3MYECKYI0 MOJCIb, BBISBISATH MPUYUHHO- CIICICTBECHHBIC
CBS3M W BBICTPAWBATH JIOTHYECKYIO IICTIOYKY PACCYKICHUH C WCIOJIb30BAHUEM H3YYCHHBIX
CBOMCTB (PM3UYECKHX SBJICHUH, (PU3NIECKHE 3aKOHBI, 3aKOHOMEPHOCTH H MO JICJIH;

pemath pacué€rHele 3adauu (B 2-3 neicTBUs) MO M3y4yaeMbIM TeMaM Kypca
(bu3uky, BEIOUpast GU3MUECKYI0 MOJIENh C MCIOJIb30BAaHUEM 3aKOHOB M (POPMYJI, CBA3BIBAIOIINX
¢u3nveckue BEIMYMHBI, 3alUCHIBATh KPATKOE YCIOBHE W pa3BEPHYTOE peEIICHUE 3aavu,
BBISIBIISITh HEJOCTAIONIUE WM W30BITOYHBIC JTaHHBIE, 0OOCHOBBIBATH BHIOOP METOJa PEIICHUS
3aJla4M, WCIIOJIb30BATh CIPABOYHBIC JIAHHBIC, MMPOBOIUTH MATEMAaTHYCCKUE MPeoOpa3oBaHUs U
pacuéThl, OIEHWUBATH PEATMCTUYHOCTH TOJYYCHHOTO 3HAYCHHUS (PU3NYCCKOW BEIMYMHBI W
OTIPEJICIIATh PAa3MEPHOCTh (PH3UIECKON BETUUHHBI, ITOJTYdeHHOH MPU pEIICHUH 3a/1a4H;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOYHO PEIIUTh MPU MOMONIH (DU3HUSCKUX
METOJIOB, W TIpeJylaraTh OPUEHTHUPOBOUYHBIA CIIOCOO pEIICHUS, B OMHCAHHH HWCCIICIOBAHUS
pacro3HaBaTh MPOBEPSIEMOE MPEAIOJIOKeHHE (THIIOTE3y), WHTEPIPETHPOBATH TOTYyICHHBIN
pe3ynbTarT;

MPOBOJUTH OMBITHI MO HAONIONEHUI0 (U3NYECKUX SBIECHUN WM (U3NYECKUX
cBoMcTB Ten (auddy3us, TETIOBOE PaCIIMPEHUE Ta30B, SBICHUE HHEPIINH, H3MEHEHUE CKOPOCTH
MpY B3aUMOJICHCTBUM Tel, Mepefada JaBJICHHS XKUIKOCTbIO U Ta30M, IMPOSIBICHUE NEHCTBUS
aTMOC(epHOro JaBJeHMs], ACUCTBUE MPOCTHIX MEXaHU3MOB): (OPMYIHPOBATH MPEANOJIOKEHHE
(rumoTe3y) 0 BO3MOXKHBIX pe3yJbTaTax HaOIIOICHHH, CAaMOCTOSTEILHO COOMPAaTh YCTAaHOBKY W3
M30BITOYHOTO HaOOPa 000pyI0BaHMS M OPMYIUPOBATH BHIBO/IBI;

IPOBOAMTD MPSMbIE U KOCBEHHbIE U3MEpPEHUS (PU3UYECKUX BEIMYUH (PaccTOsSHUE,
MIPOMEXYTOK BPEMEHHU, Macca Tella, 00bEM Telna, Cuia, TeMIepaTrypa, INIOTHOCTh >KUIKOCTH U
TBEPAOrO Tena, CcuUjla TPEHUs CKOJbXKEHHUS, MJaBlIEHWE BO3/yXa, BBITAJIKUBAIOIIAA CHUJIA,
JeMCcTByIONIas HA MOTPYKEHHOE B )KUIKOCTh TENO, KO3()(PUIIMEHT MM0JIe3HOr0 NEHCTBUS MPOCTHIX
MEXaHHU3MOB) C UCIOJb30BAaHUEM AHAJIOTOBBIX U HU(POBBIX MPHUOOPOB, OOOCHOBHIBATH BBHIOOP
MEeTO/1a W3MepeHHs, (UKCUPOBATh MOKa3aHUsA NPUOOPOB, HAXOAUTh 3HAUEHUE H3MEpsIeMOM
BEJTMYMHBI C IOMOIIBIO YCPEIHEHUS Pe3yIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATH MOTPEIIHOCTh
HU3MEPEHHUI;

IPOBOJAMUTH HECIIOKHBIE OKCIEPUMEHTAJIbHbIE MCCIEAOBAHUSA 3aBUCUMOCTEH
(bu3nyecKux BENUYMH (3aBHCHUMOCTH IIyTHM PAaBHOMEPHO JBIKYIIETOCsS Tella OT BpPEMEHHU
JBUKCHHSI Tela, CHJIBI TPEHHUS CKOJBKEHHS OT CHJIbl HOPMAJIBLHOTO JIABJICHHS, KauyecTBa
00pabOTKK MOBEPXHOCTEH TEJN U HE3aBHUCHUMOCTHU CHIIBI TPEHUS OT IJIOMAAN CONMPUKOCHOBEHUS
T€J, CWUJIIBl YIOPYrOCTH OT Y/UIMHEHUs TMPYXUHBI, BBITAIKUBAIOMIEH CHUJIBI OT 0O0BEMaA
MOTPYKEHHON YaCTH TeJla M OT TJIOTHOCTH KHUAKOCTH, €€ HE3aBUCUMOCTH OT MJIOTHOCTH Tefa, OT
TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEN0, YCIOBUHN TUIaBaHUS Tell, YCIOBHM paBHOBECHS phluara u
OJIOKOB): COBMECTHO C YyuHTeleM QOpMYyIHpOBaTh 3aJadyy M THUIOTE3Y HCCIeI0BaHUs,
CaMOCTOSITENILHO TIAHUPOBATH MCCIEIOBAHNE, CAMOCTOSITENILHO COOUPaTh SKCIIEPUMEHTABHYIO
YCTAaHOBKY C HCIOJb30BAaHUEM WHCTPYKIMH, TPEACTABIATh MOMyYeHHbIE 3aBUCHUMOCTHU
(Gu3MUYecKUX BEIWYMH B BUAEC TaOnuil U TpaduKOB, OIEHHMBATH IMOTPEIIHOCTH, MPOBOIUTH
BBIBOJIBI TI0 PE3YJIbTaTaM MCCIICOBAHUS;

coOmrofaTh mpaBuiia TEXHUKH 0€30IMacHOro Tpyaa Mmpu padoTe ¢ JT1adopaTOPHBIM
obopynoBaHueM;

yKa3bIBaTh MPHUHIIMIBLI JCHCTBUSA MPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI,
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TEPMOMETpP, JUHAMOMETP, COOOMIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOJABWKHBIA U
HEIO/ABUKHBIN OJIOK, HAKJIOHHAs INIOCKOCT;

XapaKTepu30BaTh MPHUHLIUIBI JCHCTBUS HM3YYEHHBIX NPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX IPOLIECCOB C HUCIOJIb30BAHUEM MX ONUCAHUSA (B TOM YHUCIE:
MOJIIUITHUKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUN Tmpecc, CH(OH, MaHOMETD,
BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), HCIOJb3ysS 3HAHUS O CBOWCTBAX (DM3MYECKHUX
SIBJICHUN 1 HEO0X0AUMBbIE (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMATUYHbIE PUCYHKH H3YYEHHBIX TEXHHUUYECKHX
YCTPOICTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJOTUYECKUX IIPOLIECCOB IPU PELIEHUH
y9eOHO-TIPAaKTUICCKHUX 33]1a4;
MPUBOANUTH MPHUMEPHI (HAXOIUTh HMH(POPMAIUIO O MpUMepax) MPAKTHYECKOrO HCIOJIb30BAHUS
(u3nyecKux 3HaHUM B OBCEHEBHOM JKU3HU Ul oOecrieueHus: 6e30MacHOCTH TP 00palleHnH ¢
npubopaMM M TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMs 370POBbsi M COOJIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKaIOLLEH Cpene;
OCYILIECTBIISITh OTOOpP HUCTOYHMKOB HH(popMmanuu Qundeckoro coaepxanusi B HHTepHere,
CaMOCTOSITENIBHO (DOPMYJIUPYsl MOUCKOBBIN 3allpoc, Ha OCHOBE MMEIOIIMXCS 3HAHUN U MYTEM
CPaBHEHMSI  pPA3JIMYHBIX  HMCTOYHUKOB  BBIACHATH  HHGOpMALMIO, KOTOpas  SIBJSETCS
MIPOTUBOPEYNBOM MM MOXKET ObITh HEZOCTOBEPHOIA;
UCIOJIb30BAaTh MPH BBIMOJHEHUM YYEOHBIX 3aJaHUM HAy4YHO-TIOMYJISAPHYIO JIUTEPATypy
(bu3NyuecKoro cojepxaHus, CIpaBOYHbIE MaTepualbl, pecypcbl cetu IHTepHeT, BianeTh
npuéMaMH KOHCIIEKTUPOBAHHS TEKCTa, IMpeoOpa3oBaHHs HHPOpPMALMKU W3 OJHOW 3HAKOBOM
CUCTEMBI B APYIYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKWe MHUChbMEHHBIE W YCTHBIE COOONICHWS Ha OCHOBe 2-3
UCTOYHHUKOB HH(OpMaluu (PU3MYECKOTO COJAEp)KaHUs, B TOM 4YUCIE MYOJMYHO NPOBOAUTH
KpaTKHe COOOIEHHsI O pe3yJbTaTax MPOEKTOB MM YU€OHBIX UCCIIEA0BAHUM, IPU 3TOM I'PaMOTHO
UCIOJb30BATh U3YYEHHBIN MOHATUHHBIN anmapaT Kypca (U3UKH, CONPOBOXKIATh BBICTYIUIEHUE
MpEe3EHTALNEN;
IIPY BBINOJIHEHUH Yy4eOHBIX MIPOEKTOB U MCCIEIOBAHUN pacHpeAessaTh 003aHHOCTU B IpyIIe B
COOTBETCTBUU C IIOCTABJICHHBIMU 3aJadyaMH, CJICIUTh 3a BBINOJIHEHHEM IUIaHA JIEHCTBUM,
OLICHUBaTb COOCTBEHHBIM BKJaJ B JEATEIbHOCTb IPYIIBI, BBICTPaUBAaTh KOMMYHHKAaTHBHOE
B3aUMO/JICHICTBUE, YUUTBIBAsI MHEHUE OKPYKAIOIIHX.
[IpenmeTHble pe3ysbTaThl OCBOSHMSI IPOrpaMMBI 110 (pU3KKe K KOHIy 00ydeHus B 8 Kiacce:
IIpenmeTHble pe3ynbTaThl Ha YIIyOJEHHOM YPOBHE JIOJKHBI OTPa)kaTb COPMHPOBAHHOCTh Y
oOyJaromuxcs yMEHH:
UCIOJb30BaTh MOHATUA (Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUXKEHHE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHUSI BEILECTBA, KPUCTAJUIMYECKUE U aMOp(HbIe Tena, HACHILEHHbIH U
HEHACBIIIEHHbI  Map, CcrnocoObl W3MEHEHHs  BHYTPEHHEH  SHEpruM, 3JIeMEHTapHbIN
NIEKTPUYECKUN 3apsif], IPOBOJHUKH, MOJIYIIPOBOJAHUKH, JUIIEKTPUKH, UICTOYHUKHU ITOCTOSTHHOTO
TOKA, JIEKTPUUECKOE U MarHUTHOE MOJIs, ONTHYECKasi CUCTEMA) U CUMBOJIMYECKUH S3bIK (PU3UKH
IIPU PELICHUN YY€OHBIX U NPAKTUYECKUX 3a]au;
pa3nuyarh SBJCHUS (TEIUIOBOE pacIIMpeHue (CKaTHe), TEIUIOBOE PaBHOBECHE, MOBEPXHOCTHOE
HaTSOKEHHME, CMauMBaHME, KallWUIApHBIE SBJICHHS, WCIApEHHE, KOHACHCALMs, IUIABICHHE,
KpUCTaNIM3alsl, KUIEHUe, CrocoObl Temsonepeaayn (TEIIoNpOBOJHOCTh, KOHBEKIIHS,
U3TY4YEeHUE), TEIUIOBbIE IOTEpH, D3JEKTPU3aLUs Tell, B3auMOJICHCTBHE 3apsaoB, ACHCTBUS

QJICKTPUYICCKOTO TOKa, KOPOTKOC€ 3aMbIKaHUC, B3aHUMOJCHCTBHE MAar"suToB,
JIeNCTBHE MAarauTHOTO TI0JI4A Ha
IMPOBOJHUK

C TOKOM) MO0 OMUCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX
JaHHOC (I)I/I3I/I‘-ICCKOC SABJICHUC,

pacrio3HaBaThb IMPOSBICHUC U3YUYCHHBIX (pI/I3H‘{eCKI/IX SIBICHUH B OKpyXKaromemM MHpPEe (B TOM
qHucCie (pI/IBI/I‘-ICCKI/IC SABJICHHA B IPUPOAC: IMOBCPXHOCTHLIC U KAIMUJIJIAPHLBIC SIBJICHUA B IPUPOJL,
KpucCTtajyibl B HTPUPOAC, HUIIYYCHUC CO.IIHI_Ia, 3aMCP3aHUC BO,[[OéMOB, MOPCKHUC 6pI/13BI,
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o0Opa3oBaHue pOChl, TyMaHa, UHEs, CHETa, AJIEKTPUIECKHE SBICHHUS B aTMOc(depe, HIeKTPUIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE MOJie 3eMJIH, Jpei] MOIIOCOB, POJb MAarHUTHOTO TOJISA IS
KHU3HU Ha 3emiie, MOJIIPHOE CHSIHUE), TIPH ATOM NEPEBOIUTH MPAKTUYECKYIO 33a4y B yU4eOHYIO,
BBIJICJIATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

ONMCBHIBATH M3Y4YECHHBIC CBOWCTBA Tel W (HU3MUYECKHE SIBICHHS, HCIOJb3ysd (U3NUIECKUe
BEJIMYUHBI (TeMIIepaTypa, BHYTPEHHSSI SHEPTHs, KOJUYECTBO TEIUIOTH, paboTa rasa, yaelbHas
TEIUIOEMKOCTh BEIECTBA, yJeNbHAs TEIUIOTa IUIABJICHUS, Y/eNbHAs TeIUIoTa MapooOpa3oBaHMs,
yIenbHasl TEeIJIOTa CrOPaHMs TOIUTMBA, KO3()(UIIMEHT TOJIE3HOTO NEHCTBHS TEIJIOBOW MAIlWHBI,
OTHOCHTEIIbHASl BJIAXHOCTh BO3[yXa, ODIEKTPUUYECKHHA 3apsij, CHIIa TOKa, OJJIEKTPUYECKOE
HanpsDKeHHe, COMPOTHBIIEHHE MpoBoAHMKA, DJIC B IenM MOCTOSIHHOTO TOKA, AJIEKTPHUYECKOE
yIeIbHOE COMPOTUBICHHWE BEIIECTBA, paboTa M MOIIHOCTh 3JEKTPHYECKOTO TOKA), IPH
ONMCAaHWH TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJIB3YEMBIX BEIHYUH, WX
0003HauCHHSI M CIMHUIBI (PU3UYECKUX BEIMYHH, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO
(GU3NYECKyI0 BEIWYHHY C IPYTMMH BEITMYMHAMH, CTPOHUTH I'pa)MKH W3yYSHHBIX 3aBHCHMOCTEH
(bMBUYECKUX BEIMYUH,

XapaKTepU30BaTh CBOWCTBA Tel, (pU3MUECKHE SIBICHHUS W TIPOILECCHI, HCIIOJB3YyS OCHOBHBIC
MIOJIOKEHHSI MOJICKYJISIPHO-KUHETUYECKOH TEOPHH CTPOSHHS BEIIECTBA, YPABHEHHE TETUIOBOTO
OanaHca, 3aKOH COXpaHEHHs JJIEKTPUYECKOTO 3apsia, 3akoH KyrnoHa, IPUHIMIT CYNEepIIo3uIInu
ANIeKTpUYecKuX TmoJied, 3akoH Oma ans ydactka uenu, npasuia Kupxroda, 3akon Oma ans
MOJMHOW 1enu, 3akoH JDxoynsa-JleHna, 3akOH COXpAaHEHWS SHEpPruM, IMpPU 3TOM pas3InydaTrh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA M €T0 MAaTEeMaTHUECKOE BBIPAKECHUE;

CTPOMTH MPOCTHIE (PU3MUECKUE MOJIETH PEATbHBIX 00BEKTOB, MPOIIECCOB M SBICHHIA, BBIJIEISATH
IPH 3TOM CYIIECTBEHHBIE W BTOPOCTEIICHHBIE CBOWCTBA OOBEKTOB, MPOIECCOB, SBICHHIA,
MPUMEHATHh (PU3UUYECKUE MOJIETH TSl OOBSICHEHUST (PU3UUECKUX MPOIECCOB M PEIICHUS YIECOHBIX
3ajauy;

OOBSCHATh (U3NYECKUE SIBJIECHUS, NMPOLECCHl M CBOMCTBA TeJ, B TOM YHUCJIE M B KOHTEKCTE
CUTyallUll NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, M pellaTh KaueCTBEHHbIE 3a/aud, B TOM
quciae TpeOyIoLe YHUCICHHOTO OLICHUBAHMS XapaKTEpHBIX 3HAYEHUH (U3UYECKUX BEIUYMH,
BBIOMPATh (PU3MUYECKYIO MOJIEIb, BBISBIATH NPUUMHHO- CJIEJCTBEHHBIE CBSI3U U BBICTPAUBaTh
JIOTMYECKYIO0 LIEMOYKY PACCYKJIEHUH C MCIOJb30BAaHMEM H3YYEHHBIX CBOMCTB (PU3MUECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB, 3aKOHOMEPHOCTEN U MOJIENIEH;

pemaTh pacy€THble 3a7a4yM (C UCIOJIb30BaHUEM 2-3 ypaBHEHHUH) IO M3y4aeMbIM TeMaM Kypca
¢bu3uku, BeIOUpas (PU3MUECKYI0 MOJIENb C MCIIOJIb30BAaHUEM 3aKOHOB U (POPMYJI, CBSI3bIBAIOLINX
¢du3nyeckue BEIMYMHBI, 3alUCHIBATh KPaTKOE YCIOBHE U Ppa3BEPHYTOE peEIIEHUE 3ajayu,
BBISBJIATh HEAOCTAIOLIME WM W30BITOYHBIE JaHHBbIE, OOOCHOBBIBATh BBIOOpP METOAA pEIIECHUs
3aJjaud, HUCIOJIb30BaTh CIIPABOYHBIC JAHHbIC, NMPUMEHATh METOJbl aHalu3a pa3MEepHOCTEl,
UCMOJb30BaTh IpadUuecKue METOAbl pelIeHUs 3a7ady, [POBOJAUTH MaTeMaTHYeCKue
peoOpa3oBaHus U Pacy€Thl, OLICHUBATh PEATMCTUYHOCTh MOIYYEHHOI'O 3HaYeHUs (PU3NYecKOon
BEJIMYUHBl M ONPEACIATh Pa3MEpHOCTh (U3NYECKOM BEIMUYMHBI, MOITYYECHHONW NpU pELICHUU
3aJauy;

pacrio3HaBaTh NPOOJIEMbl, KOTOPbIE MOXHO PELIUTh IpPU MOMOIIM (PU3UYECKUX METOJOB, U
Ipe/ularaTb OPUEHTUPOBOYHBIA CHOCOO peIIeHUs, B OMMCAHUU MCCIEOBAHUS PACIO3HABATH
IpoBepsIeMoe MPeaNoIokKeHne (TUIoTe3y), MHTEPIPEeTUPOBATh NOJYYEHHBINH Pe3ylIbTaT;
IIPOBOJIUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKUX SBICHUH MM (DU3HYECKUX CBOMCTB Ten
(kanuJuIApHBIE SIBJICHHUS, 3aBHCUMOCTb JaBJIEHUs BO3AyXa OT €ro o0béMa M TeMmepaTyphl,
CKOPOCTH IIpollecca OCThIBaHHS (HAarpeBaHUs) IpH M3JIy4EeHHH OT IBeTa H3JIydarouiei
(mornomaroniei) MOBEPXHOCTH, CKOPOCTh HCIAPEHUs] BOJbI OT TEMIIEPATyphbl KHUIKOCTH U
IUIOIIA N €€ IMOBEPXHOCTH, AJIEKTPU3alMsA Tel U B3aUMOJCHUCTBHE 3JIEKTPUYECKUX 3apsioB,
B3aMMO/ICHCTBHE TMOCTOSHHBIX MAarHUTOB, BU3YaJM3allMsl MAarHUTHBIX TMOJIEH IMOCTOSHHBIX
MarHuTOB, JEHUCTBHS MarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA  DJIEKTPOJABMIraTeNss  IOCTOSHHOIO  Toka):  (OpMyaupoBaTh  MpOBEpsieMoe
IpearnojoxkeHue (TUIOTe3y) O BO3MOXKHBIX pe3yibTaTaXx HaONIOJICHUH, CaMOCTOSTENbHO
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coOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa 0OOpYyHOBaHUS, ONUCHIBATH XOJ ONBITA M
(hopMyITUpOBaTh BHIBOIBI;

NPOBOJUTH MpSAMbIE M KOCBEHHbIE H3MepeHHs (U3MYECKUX BEIWYHMH (TeMIeparypa,
OTHOCHTEIIbHASl BJIAXXHOCTh BO3[yXa, CHJIA TOKa, HAINpsDKEHHE, YAETIbHas TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBJICHHWE IPOBOJHUKA, paboTa M MOLIHOCTh JJIEKTPHUYECKOTO TOKa) C
WCTIOJb30BAHMEM AaHAJOTOBBIX M MHU(POBBIX NPUOOPOB, OOOCHOBHIBATH BHIOOp METOAA
M3MEpeHus, PUKCUPOBAThH TMOKa3aHUsl MPUOOPOB, HAXOIUTH 3HAYCHHE U3MEPSEMON BEIIMYMHBI C
MOMOIIBIO YCPETHEHUS PE3YIbTaTOB CEPHH U3MEPEHUI U OLIEHUBATh MOTPEITHOCTh N3MEPEHHUH;
MPOBOJIUTH  SKCIIEPUMEHTAJBHBIE  HCCICNOBAHUS  3aBUCUMOCTeH  (DU3MUYECKHX  BEIWYHMH
(3aBUCHMOCTD JTaBJICHUS BO3/yXa OT €ro 00bEMa U HArpeBaHUs WM OXJIAXKICHHS, HCCIIEJOBaHNE
SBIICHHUS] TEIJIOOOMEHa TP CMEIIMBAaHUHM XOJIOMHOW M TOpsSYeil BOMABI, 3aBHCHMOCTH
COTIPOTHUBJICHUS] TPOBOJHMKA OT €ro JUIMHBI, IJIOMIAJH IOTIEPEUYHOTO CEYCHHS W YIETBHOTO
COTIPOTHBJICHUS] BEUIECTBA MPOBOIHMKA, CHJIBI TOKA, NMPOTEKAIOMIETO Yepe3 IMPOBOJHUK, OT
HaNpsDKEHHS Ha TIPOBOJIHHUKE, MCCIIEIOBAHHUE TOCIIEIOBATEIIHHOTO U MAPAIEIIEHOTO COSTMHEHUN
MIPOBOJIHUKOB): COBMECTHO C Y4UTeNeM (GOpPMYIHUPOBaTH 3a/a4y M THIIOTE3y HCCIEN0BaHUs,
CaMOCTOSITEIIEHO TUTAHUPOBATh MCCIIEOBAHHIE, CAMOCTOSTENILHO COOMPATh HKCIIEPUMEHTAIBHYIO
YCTAaHOBKY C HCIOJIb30BAaHMEM HHCTPYKIMH, TIPEICTABIATH TIOJyYEHHBIE 3aBUCHMOCTHU
(GU3NYeCKUX BENMYMH B BHUAE TaONMWIl M TpaduKOB, OIEHHBATH TOTPEIIHOCTH, MPOBOJNUTH
BBIBO/JIBI TIO PE3YJIbTATaM HCCIICOBAHUS;

coOro1aTh MpaBmuiia 0€30TacHOTO TPYy/a MpU padboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepU30BaTh TPUHIMIEI JCHCTBHUS W3YyYCHHBIX MPHOOPOB, TEXHWYECKUX YCTPOUCTB U
TEXHOJIOTHYECKAX TMPOIECCOB C FHCIOJIb30BaHHEM WX ONMHCaHUS (B TOM YHCJE: CHCTeMa
OTOTUICHHSI JIOMOB, THTPOMETp, TIapoBas TypOWHA, amIepMeTp, BOJBTMETpP, CUYETUHK
AIIEKTPUYECKON PHEPTHH, FIEKTPOOCBETUTEIbHBIC TPUOOPHI, HarpeBaTeIbHBIE IEKTPOIIPHOOPHI
(puMepsI), MPETOXPAHUTENN M X TPUMEHEHHE B OBITY M TEXHUKE, TPUMEHEHHE MOCTOSTHHBIX
MarHWTOB, JJIEKTPOMArHUTOB, 3JEKTPOJBUTATENH IOCTOSHHOTO TOKA), HCIOJIB3YSl 3HAHUSA O
CBOMCTBaX (PM3NYECKUX SBIICHHI, HEOOXOIUMBIE (PH3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIC TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTEIbHBIC MPUOOPHI MO CXEMaM H
CXEMATUYHBIM PHCYHKaM (KHJIKOCTHBI TEPMOMETpP, TEPMOC, ICUXPOMETpP, THUTPOMETD,
JIBUTATENIb BHYTPEHHETO CTOPaHUs, JIEKTPOCKOI, PEOCTAT), COCTABIISATh CXEMbI AIEKTPHUYECKIX
LEernel ¢ MOCIeNOBATeIbHBIM U MapajlIeIbHBIM COCAMHEHUEM DJIEMEHTOB, Pa3linyasi YCIOBHbBIE
0003HauEHHMSI 3JICMEHTOB JIEKTPHUECKUX IETEH, NCII0JIb30BaTh CXEMbI U CXEMATUYHbIE PUCYHKU
W3YYCHHBIX TEXHUYECKHX YCTPOMCTB, W3MEPUTEIBHBIX TPUOOPOB U  TEXHOJOTHYECKHX
MIPOIIECCOB TPH PEIICHUH YU4SOHO-TIPAKTUYECKUX 33]1a4;

MPHUBOAMUTH MPHUMEPHl (HAXOIUTh HMH(POPMAIUIO O TpUMepax) MPaKTHYECKOrO HCIOJIb30BaHUS
(bU3NYeCKUX 3HAHUH B TIOBCEHEBHOM XHU3HH I 00eCTIeueHHs 0e30MaCHOCTH P 0OPAIICHUH C
npubopaMu M TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHCHHS 3JI0POBbS H COOJIOJICHHS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIICH Cpe/Ie;

OCYIIECTBIIATh NMOUCK HH(popMarnuu B MHTEpHETE, CaMOCTOSTEIBLHO (GOPMYIUPYST MOUCKOBBIH
3aIpoc, Ha OCHOBE UMCIOIIUXCS 3HAHWA ¥ CPABHEHUS JIOTIOJIHUTEIIBHBIX UCTOYHHKOB BBIJICIISATH
WHPOPMAIIHIO, KOTOPAs SIBJISICTCS IIPOTUBOPEUYHUBOM MITH MOXKET OBITh HEJIOCTOBEPHOM;
UCTOJb30BaTh MPH BBINOJHEHUM Y4EOHBIX 33JaHUN HAy4YHO-TOMYJSIPHYIO JIUTEparypy,
CIpaBOYHBIE MaTepualbl, pecypchl ceTu MHTepHeT, BialeTh NpUéMaMM KOHCHEKTHPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHPOPMAIIUU U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NMMChbMEHHBIE U KPAaTKUE YCTHbIE COOOLIeHHs, 0000mas nHdopMaruo
U3 HECKOJIbKMX UCTOYHUKOB, B TOM UYHUCIIE€ MYOJIUYHO MPECTABIATh PE3YyNbTaThl IPOEKTHON MIIH
HCCIIEI0BATENILCKOM eI TeIbHOCTH, IPU 3TOM IPaMOTHO MCIOJIB30BaTh U3yYEHHbIH MOHATUHHBINA
anmapar Kypca (pU3HMKH, COPOBOXKJIATh BBICTYIIJICHUE MIPE3EeHTaIUEH;

NP BBITIOJTHEHUU y4YEOHBIX MPOEKTOB M UCCIENOBAaHUN (PU3MUECKUX MPOLIECCOB PACHPEACIATH
00513aHHOCTH B IPYIIIIE B COOTBETCTBUHU C MMOCTABJICHHBIMU 3a/1a4aMU, CJICAUTH 32 BBHIIIOJHEHUEM
IUTaHA JICCTBUH M KOPPEKTHPOBATh €ro, OIEHWBATh COOCTBEHHBIH BKJIAJ B JEATENBHOCTH
IpYIIBI, BBICTPaUBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBHE, MPOSBISS FOTOBHOCTh pa3pelaTh
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KOH(QJIUKTBI.

[IpenmeTHbIe pe3ysbTaThl OCBOSHHSI TPOTPaMMBI 10 (pu3HKe K KOHIy 00ydeHus B 9 kiacce:
[IpenmeTHbie pe3ynbTaThl Ha YIIIYOJCHHOM YPOBHE JIOJDKHBI OTPa)kaTh C(OPMHPOBAHHOCTH Y
00yJaromuxcs yMEHHIA:

UCTOJb30BaTh TMOHATHA (cHCTEMa OTCYETA, OTHOCHTEIBHOCTh MEXaHMYECKOTO JBH)KEHUS,
HEBECOMOCTh W TMEPErpy3KH, LEHTP TSDKECTH, MEXaHWYeCKHWE BOJHBI, 3BYK, HH(pa3sByK u
YIBTPa3BYK, AJIEKTPOMArHUTHBIC BOJIHBI, PEHTT€HOBCKOE M3ITyYCHHUE, MIKAJIA JIEKTPOMarHUTHBIX
BOJIH, HWCTOYHHMKHA CBETa, ONM30PYKOCTh M JaIbHO30PKOCTb, CIIEKTPHl HCIYCKaHHS U
MOTJIONICHUS, aibda-, Oera- W TaMMa-H3IIydeHHs, HW30TOIBI, SACPHAs H TEPMOsACpHAs
SHEPTeTUKA) U CUMBOJIMYECKHH S3bIK (PU3UKHU TPU PEIICHUH YUeOHBIX M MPAKTHUECKUX 33/1a4;
pa3nmuyath  sSBICHUS (paBHOMEPHOE H  HEpaBHOMEPHOE MPSIMOJMHEHHOE JBIKEHHE,
PaBHOYCKOPEHHOE TIPSMOJMHEWHOE JBW)KCHHE, CBOOOIHOE TaJeHHWe TeJ, JBWKEHHE IO
OKpPYXXHOCTH, B3aMMOJICHCTBUE TEJ, PABHOBECHE MAaTEPHAILHONW TOYKH, PEAKTHBHOE JIBIKCHHE,
HEBECOMOCTh, KOJICOATENIbHOE JBW)KCHHE (TapMOHHUYECKHE, 3aTyXalollue, BBIHYXICHHBIE
KojeOaHus), pEe30HaHC, BOJIHOBOE JBIKEHHE (pacnpoCTpaHEHHWE M OTpaKeHHE 3BYKa,
uHTepepeHus U IUGpPaKIUs BOJH), NPSIMOJIMHEWHOE pacHpOCTpaHEHUE, OTpaXKeHHe U
MpeJIOMIICHHE CBETa, TIOJTHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3JiosKeHHe OeIoro cBeTa B CIIEKTP
U CIOXKEHHWE CHEeKTPAIbHBIX IIBETOB, €CTECTBEHHAas pPaIdOaKTHBHOCTh, BO3HHKHOBEHHE
JMHEWYaTOTO CHEKTpa H3JIyYeHHs) MO OINMCAaHHWI0O WX XapaKTepPHBIX CBOWCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (pU3HUecKOe SBICHUE;

pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (DU3WYECKHUX SIBICHUH B OKpYXKaroleM Mupe (B TOM
grciae (QU3MUECKUe SIBICHUS B TPHUPOJE: NMPHUINBBI U OTJIMBHIL, JBWKeHHE aHeT ColHedHOU
CHCTEMBI, PEAaKTHBHOE [BW)XKCHHE J>KHMBBIX OPraHWU3MOB, BOCHPHUSTHE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, I[yHAaMH, 3XO, L[BETa TeJ, ONTHYECKHE SIBJICHHUS B
npupoje, Ouosorndeckoe JeicTBUE BHUANUMOIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3IY4YEeHUH, €CTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JIy4H, PpagHuOoaKTUBHOE
U3IY4YEeHUE MPHUPOJHBIX MHUHEpPANOB [JEHCTBHE pPAJUOAKTUBHBIX W3IYy4EeHUH Ha OpraHusm
4eJI0BeKa), IPH 3TOM MEPEBOANUTh MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIICIATh CYIIECTBEHHbIE
CBOMCTBA (ITPU3HAKHN) (PU3HUECKHUX SBJICHHM;

ONKCBHIBATH M3Y4YEHHBbIE CBOMCTBA Tel W (U3MUECKUE SBJICHMS, HCIOJb3Ys (U3HUecKue
BEJIMYUHBI (CpeAHsAs U MTHOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHHUE,
IepeMeIlleHUe TP PABHOYCKOPEHHOM IPSAMOJIMHEHHOM JIBUOKEHUH, YIJIOBash CKOPOCTb,
LEHTPOCTPEMUTENILHOE YCKOPEHHUE, CUJla TPEHMsl, CHJla YIPYroCTH, CUJa TSKECTH, YCKOPEHUe
cBOOOJIHOTO MaJIeHUs], BEC TeJla, LUEHTP THKECTH TBEPIAOTO Tella, UMITYJILC Teja, UMITYJIbC CHIIbI,
MOMEHT CHWJIbI, MEXaHWYeCKas paboTa U MOUIHOCTb, MOTEHLUAIbHAS SHEPTUs Teja, MOAHATOrO
Ha/l IOBEPXHOCTBIO 3eMJIM, MOTCHLUAIbHAS SHEPIUs CKATOM MPYKUHBI, KUHETUYECKasi SHEPIus,
IIOJIHAsE MEXaHWYecKasl SHEprusi, MepuoJ] U 4YacToTa KoyieOaHuM, MepHoj MareMaTHYeCKOro U
IPY)KUHHOTO MAasTHUKOB, JJMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa,
NOoKa3aTesb NPEJIOMIICHUs CPe/bl), IPU ONMMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUYECKUH CMBICI
UCIOJb3yeMbIX BEJIUYMH, MX O003HAUEHUS M €AMHUIBl (PU3NYECKUX BEIMYUH, HAXOAUTh
(GopMyIbl, CBSA3BIBAIOLINE JAHHYI (U3NYECKYH BEIMYUHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBa Teld, (U3MUECKUE SBJICHUS M IPOLECCHl, HCIONb3Ys 3aKOH
COXpaHEHMs SHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHLMI CYNEPIO3ULUU CHJI, MPUHLIUI
oTHocuTenbHOCTH ['amuinesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa, TEOPEMY O
KUHETHYECKOW »HepruM, 3akoH I'yka, 3akoH bepHy/uin, 3aKOHBI OTpaK€HHMs U HPEIOMIICHUS
cBeTa, (GOpMyNy TOHKOH JMH3bI, IUIAHETAPHYI0 MOJIENb aTOMa, HYKJIOHHYIO MOJIENb aTOMHOIO
A7pa, 3aKOHBl COXPAHEHHUS 3apsI0BOTO U MAaCCOBOTO YHMCEN MPH SAEPHBIX PEAKLHUAX, IIPU ITOM
pa3nuyaTh CIOBECHYIO (POPMYINPOBKY 3aKOHA U €T0 MaTEMAaTHYECKOE BBHIPAXKECHNUE;

CTPOUTH (PU3MUECKUE MOJIEIH PEATbHBIX 0OBEKTOB, MPOIIECCOB U SIBICHUM, BBIIACIATH IPU ITOM
CYIIECTBEHHBIE W BTOPOCTENECHHbIE CBONCTBA OOBEKTOB, MPOLIECCOB, SBICHHUH, NPUMEHATh
¢bu3nyeckre MoJieNu st 00bsCHEHHS (PU3NYECKUX MTPOLIECCOB U peIIeH s yueOHbIX 3a/1a4;
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OOBSCHATh (DPU3MUECKUE SIBIICHUS, TMPOIECCHI M CBOWCTBA TEN, B TOM YHCIE B KOHTEKCTE
CUTYyalluil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa, W peliaTh Ka4yeCTBCHHBIC 3a/la4l, B TOM
quclie TpeOYIoIMe YHUCICHHOTO OICHUBAHMS XAapaKTEPHBIX 3HAUYCHUN (U3MUYECKUX BEITUYHH,
BBIOMpATh (PU3UYECCKYIO MOJICb, BBISBISATH MPUYUHHO- CJICICTBEHHBIC CBS3M U BBICTPAWBAThH
JIOTUYECKYIO LIETIOYKY PacCyXJIEHUM U3 2-3 IIaroB ¢ HUCIOJIb30BAHUEM H3YYEHHBIX CBOWCTB
(bu3nvecKux SBICHUH, (PU3NIECKUX 3aKOHOB, 3aKOHOMEPHOCTEH 1 MOJIETIeH;

pemaTh pacuéTHBIE 3a/1a4d 110 U3y4aeMbIM TeMaM Kypca (U3UKH, BBIOHpasi COOTBETCTBYIOIIYIO
(GU3NYECKyI0 MOJIENIb C HCIOJIb30BAaHHEM 3aKOHOB M (HOPMYI, CBS3BIBAIONINX (PHU3UUECKUE
BEIIMYMHBI, 3allUChIBATh KPATKOE YCIOBHE M pa3BEPHYTOE pEIICHHWE 3aJla4d, BBISBIATH
HE/IOCTAIONIMEe WIM HM30BITOYHBIC JaHHBIE, OOOCHOBHIBATH BHIOOP METOJAa pEUICHUS 3a/ayu,
MCIIOJIb30BATh CIIPABOYHBIC TaHHBIE, IPUMEHITh METO/IbI aHAIHM3a Pa3MEPHOCTEH, UCTIOIb30BaTh
rpaduyueckue METONBI PEIICHUs 3a1ad, MPOBOJAWTH MaTEeMaTHYEeCKHE IPeoOpa3oBaHUs U
pacuéThl, OIEHWUBATH PEATUCTUYHOCTh TOJYYCHHOTO 3HAYCHUS (PU3NICCKOW BEIMYWHBI W
OTIPEJICIIATh PAa3MEPHOCTh (PH3UIECKON BEITMYMHBI, IOJYICHHOU MIPH PEIICHUH 33]1a4H;
pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOXHO PEIIMTh TPU MOMOIIM (U3NYECKUX METOJIOB, U
npeylaraTh OPUEHTHPOBOYHBIA CHOCOO pEIICHHUS, B OMHCAHWM HCCIICAOBAHUS PACIO3HABAThH
MPOBEpsIEMOE TPEAIOIONKEHHE (THIIOTE3Yy), OIEHUBATH MPABWIBHOCTH MOPSIKA MPOBEICHUS
WCCIICIOBAHUS, HHTEPIPETUPOBATE TIOJTYICHHBIN pPe3yIIbTaT;

MIPOBOJMTH OTBITHI IO HAOIIOJECHUIO (U3WYSCKUX SBICHUH WM (U3HYSCKUX CBOUCTB Tl
(m3ydyeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHHWS SHEPIWH, 3aKOHA COXPAaHEHUS
UMITyJIbCa, JCWCTBHE 3aKkoHAa bepHYNIM © BO3HUKHOBCHHE TIOJBEMHOW CHIIBI KpBLIA,
3aBUCHMOCTh TIEpPHOJA KOJICOAHHWH TPY)KHHHOTO MAasSTHHKAa OT MAacChl Tpy3a H IKECTKOCTH
NPYKUHBI ¥ HE3aBUCUMOCTH OT  aMIUIUTYABl MaJlbIX  KOJICOAHWH, TPSIMOJIMHEHHOE
pacrnpocTpaHEeHUe CBETa, pasyioKeHUE OEeJIoro CBeTa B CIEKTP, U3yUeHHE CBOMCTB M300paKeHuUs
B TUIOCKOM 3€pKajie U CBOMCTB M300pakeHHS TpeaMeTa B COOMpArOIIeH JMH3e, HaOII0JcHUE
CIUIOIIHBIX W  JIMHEWYaThIX  CIEKTPOB  M3lyueHus): GopMyaupoBaTh  IpOBepseMoe
MpEeANnoJiokeHre (TUMOTEe3y) O BO3MOXKHBIX pe3yibTaTaX HaONIOJEHUH, CaMOCTOSITEIBHO
cobupaTh yCTaHOBKY M3 HU30BITOYHOTO Habopa 0O0OpyHOBaHMS, OINMCHIBATH XOJ OIbBITA H
(GhopMynUpOBaTh BHIBOIBI;

MPOBOJUTH NMPH HEOOXOIMMOCTH CEpPHIO NMPSMBIX H3MEPEHMI, ONpejesss CpelHee 3HaueHUue
U3MepsSEeMOil BENMYMHBI U ONpEeNisis MOTPEelIHOCTh Pe3yAbTaTOB MPSMBIX HM3MEPEHUH,
000CHOBBIBATH BBIOOP crtoco0a M3MepeHusl (M3MEPUTEILHOTO MPUO0Opa);

MIPOBOJUTH KOCBEHHBIE M3MEpeHUsI (PU3MUECKUX BEIHUYUH (CPEAHSSI CKOPOCTh U YCKOPEHHUE Tela
[P PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOTO MaJieHus, KECTKOCTh MPYKHUHBI,
KO3 (GUIIMEHT TPEeHHUsS CKOJBKEHHs, MeXaHu4eckass paboTa M MOIIHOCTb, YacTOTa U TEPHUOJ
KoJieOaHUi MaTeMaTHUYECKOro U MPYKUHHOTO MasSTHUKOB, (DOKYCHOE paccTOsSHHE coOHparoiieit
TUH3bI U e€ ONTHUYEeCKas Cuja, PaJUOaKTHBHBIA (DOH) C HCIOJIb30BAHHEM aHAJOTOBBIX M
uudpoBbIX MPUOOPOB: 0OOCHOBBIBATH BHIOOP METOJa W3MEPEHHS, IUIAHUPOBATH HU3MEPEHUS,
CaMOCTOSITENILHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, BHIYHMCIISATh 3HAUCHUE BEJIMYUHBI U
aHAJIM3UPOBATh MOJIYYEHHBIE PE3yIbTaThl, OICHUBAs MOTPEIIHOCTh PE3yIbTATOB KOCBEHHBIX
HU3MEPEHUI;

MPOBOJUTHh  DKCIIEPUMEHTANbHBIE HCCIEAOBAHUS  3aBUCUMOCTEH  (U3MUECKUX  BEIUYUH
(3aBUCHMOCTh TIYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM JBMKEHHH 0€3 HayallbHOM CKOPOCTH,
3aBUCHUMOCTB CHJIbI TPEHUS CKOJIKEHUS OT CHUJIBl HOPMAJILHOTO JIaBJICHUS, IEpHoAa KoiebaHuu
MaTeMaTH4eCKOr0 MasTHUKA OT AJUHBI HUTH, OMpPEAeJeHHE YCKOPEHHUs CBOOOIHOTO MaJeHus,
WCCIIeIOBAaHUE W3MEHEHUS BETMYMHBI U HANpaBlIeHUS MHIYKIIMOHHOTO TOKAa, 3aBUCUMOCTbH yria
OTpakKeHHsI CBeTa OT yriia MaJeHus, yriia MPeIOMIICHUS OT Yrja TMaJeHus CBETOBOrO Jyda,
HCCIIEIOBAaHUE TPEKOB: U3MEPEHUE YHEPTHH YACTHUIIBI 10 TOPMO3HOMY IyTH (110 (poTorpadusim)):
COBMECTHO C y4HTeneM (OpMyIUpOBaTh 3aqady U THUIIOTE3y HUCCIEIOBaHUS, CaMOCTOSTEIHLHO
IUIAHUPOBATh HCCIIEIOBAHUE, CaMOCTOSITENIbHO COOUMpaTh SKCIEPHUMEHTAIBHYI0 YCTAHOBKY,
MPEJICTaBIATh MOTYYCHHbBIE 3aBUCUMOCTH(PU3NIECKIX BETUYUHB BHJIE TaOIUI]

1 TpaMKOB, OIIEHUBATH MOTPEIIHOCTH, MPOBOJUTEH BHIBOJIBINO PE3yIbTaTaM
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HCCIEA0BaHUS;

coOnroath mpaBmiIa 0€30MacHOTO TPyAa IpupadoTe ¢ J1abopaTopHBIM

obopynoBaHuem;

XapaKTepU30BaTh MNPUHIMIIEI JACUCTBHS H3YYEHHBIX NPUOOPOB, TEXHHUUYECKHX YCTPOWCTB U
TCXHOJIOTMYCCKUX IMPOLCCCOB C HCIIOJIb30BAHUCM HX OIMMCAHUA (B TOM 4YHUCIIC: CIIMAOMCTDP,
JATYUKH TTOJIOKCHHSI, PACCTOSHUS U YCKOPECHHSI, PAKEeTa, 9X0JI0T, OUKH, IEPUCKOII, (hoToammapar,
MHKPOCKOTI, TEJIECKOIl, ONTHYECKUE CBETOBOIbI, CIIEKTPOCKOM, J03UMETp, Kamepa Buibcona),
UCTIOJNB3ysl 3HAaHUS O CBOWCTBAaX (IM3MYECKUX SBICHHUH © HEOOXoIuMble (HU3UUECKUE
3aKOHOMCPHOCTH, HMCIIOJIB30BATH CXCMbl W CXCMATUYHBIC PHUCYHKHW H3YUCHHBIX TCXHHYCCKUX
YCTPOICTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTMUECKUX IPOLECCOB IPHU PELIEHUH y4eOHO-
MPAKTUYECKHUX 3a/1a4, ONTUYCCKUE CXEMBI JIJISl TIOCTPOSHUS M300paKEHUH B IJIOCKOM 3€pKayie U
cobuparoIei JIMH3e;

MPUBOJIUTEH NPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPUMEpax) MPaKTUYECKOro HCIOJb30BaHUS
(hM3UYECKUX 3HAHUW B TIOBCETHEBHOM JKU3HU /IS 0OeCTIeUeHHs 0€30MacCHOCTH TIPH 0O0pAaIlEHUH C
npubopaMM M TEXHUYECKUMHU YCTPOMCTBAMM, COXpPAHEHMs 370POBbsl M COOJIOJCHUS HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIIEH cpefie;

OCYILECTBIATh MOUCK MHpopmanuu B MHTepHETe, caMOCTOSATENbHO (HOPMYIUPYS MOUCKOBBII
3ampoc, HaXOAUTh IYTH OMNPEICIICHHUS JTOCTOBEPHOCTH MOJYYCHHOW WH(OpMaIud Ha OCHOBE
NMCIOIINUXCA 3HaHUU U JOITIOJIHUTCIBHBIX HCTOYHUKOB,

UCIOJIb30BAaTh TPHU BBIMOJIHEHUHM Y4YE€OHBIX 3aJaHU HAyYHO-TIOMYJSPHYIO JIMTEpaTypy,
CIIPAaBOYHBIC MaTe€puajbl, PECYpCbl CCTHU I/IHTepHeT, BJIaICTH HpI/IéMaMI/I KOHCIICKTHUPOBAaHUA
TeKcTa, IpeodpazoBaHus HHGOPMAIIUU U3 OJJTHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;

co37aBaThb COOCTBEHHbIE NMUCHbMEHHBbIE W YCTHbIE COOOIIEHUS Ha OCHOBE HH(popManuu u3
HECKOJIbKUX  HCTOYHHKOB, NYyOJIMYHO  MOPEICTaBISATH  pe3yiabTaTbl  MPOEKTHOW WK
HCCIEA0BATENBCKOM AEATEIBHOCTH, IIPU 3TOM IPAMOTHO HCIIOIb30BATh U3YyYEHHBIN MOHATHUIHBIN
anmapaTr u3y4yaeMoro pasjena (GU3MKUA U CONMPOBOXKIATH BBHICTYIUICHHE IMPE3EHTAINell ¢ yuéTom
0COOEHHOCTEH ayTUTOPUH 00YUJaIOITUXCSI.
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