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MHNOACHUTEJIBHASA 3AIINCKA

IIporpamma no ¢u3uKe Ha yPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs COCTABIECHA HA OCHOBE IOJOXKEHHH H
TpeOOBaHMII K pe3ysbTaTaM OCBOGHHS Ha yIIyOIEHHOM YypOBHE OCHOBHON 00pa30BaTeNbHON INPOTPAMMBI,
npezacrasiaeHHbXx B PT'OC 00O, a taxxke ¢ yu€ToM denepanbHOi paboueit nporpaMMbl BociuTanus 1 KoHuenunn
npenoyaBanus yueOoHoro npenmera «Duzukay.

ConepxaHue mporpaMMbl 1O (DU3MKE HANPaABICHO Ha YJOBIETBOPEHHE MOBBIIICHHBIX 3alpPOCOB
oOydJaromuxcsi, CTpemsImxcs K Oosee TIyOOKOMY OCBOCHHIO (HM3MYECKMX 3HaHWM, W Ha (OpPMUPOBaHHE
€CTECTBEHHO-HAY4YHOH I'pPaMOTHOCTH oOydaromuxcsi. B mporpamme 1o (u3MKe YYHUTHIBAIOTCS BO3MOXKHOCTH
yaebHoTO TpeaMera B pearmm3anuu TpedoBanmit ®I'OC OO0 k mIaHHPYyEeMBIM JTHYHOCTHBIM M METaIlpeIMETHBIM
pe3ynbTataM OOydYeHHs, a TaKKE MEXKIIPEAMETHBIEC CBS3M €CTECTBEHHO-HAYYHBIX yYEOHBIX MPEAMETOB HAa yPOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl.

IIporpamma mo ¢u3mke ycTaHaBIMBAeT paclpelesieHHe Y4eOHOTO Marepuana 1o TroxaM oOydeHws (o
KJaccaM), TpeayaracT NPUMEPHYIO MOCIEI0BATEIbHOCTh H3YyYCHHS] TEM, OCHOBAaHHYIO Ha JIOTHKE DPa3BHUTHA
MPEJIMETHOTO COJIEPKaHMs U Y4ETEe BO3PACTHBIX OCOOEHHOCTEH 00yYaronmxcs.

[Iporpamma mo ¢usuke pazpaboTaHa C IETbIO OKa3aHHMs METOAMYECKON MOMOIIM YYHTEN0 B CO3JIaHUU
paboteli mporpaMMBbl 10 yueOHOMY IIPEIMETY.

dusuka sBIICTCS CI/ICTeMOO6pa3yIOH_[I/IM A1 €CTCCTBCHHOHAYYHbBIX y‘-Ie6HI)IX npeaAMETOB, IIOCKOJIbKY
(u3nUecKre 3aKOHBI JI)KAT B OCHOBE IMPOIECCOB U SIBICHHM, W3ydacMbIX XHMHEH, OHOJIOTrHEi, acTpOHOMHUEH U
¢usmueckoil reorpaduell, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, IPENOCTaBIsIeT Haubosee sICHbIC
00pa3Ipl MPUMEHEHHS HAyYHOTO METO/a II03HAHUS, TO €CTh CII0c00a MOTydeHNs JOCTOBEPHBIX 3HAHUH O MHPE.

OpHa W3 MIaBHBIX 3a7ay (U3UYECKOTO OO0pa3oBaHMsA B CTPYKType oOIIero oOpa3oBaHHS COCTOHT B
(hopMHpOBaHMH €CTECTBEHHO-HAYYHOW TPaMOTHOCTH M MHTEPECa K HayKe y 00yJaroIuXCsl.

Wzyuenne ¢usnkn Ha yroyOnEHHOM ypOBHE TIPENIIONATacT YBEPEHHOE BIIAJICHWE CIICTYIONINMHU
KOMIIETCHTHOCTAMU, XaPAKTCPUIYIOIMUMHU €CTCCTBCHHOHAYYHYIO I'PaMOTHOCTD!

Hay4HO O6'I)$ICH)ITI) SIBJICHUA,

OLICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO HCCIICIOBAHMS;

MHTEPIPETHPOBATh JaHHBIC 1 UCIIOIb30BaTh HAyYHBIE JOKA3aTEIbCTBA AJIS MTOJIYIECHHS BBIBOJIOB.

Henmn wusyueHwss (GU3MKH HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus ompenelicHsl B  KoHreniuu
npernofaBaHus ydeOHoro mnpeaMera «dDusmka» B 00pa3oBaTenbHBIX opraHusanusx Poccuiickoit Denepanum,
peann3yroNnMX OCHOBHBIE 00111e00pa3oBaTeIbHbIC TPOTPAMMBI, YTBEPKAEHHOH perenreM Komterun MuHucTepcTsa
npocsenieHust Poccutickoit @enepanuu (mpotokon ot 3 nekadps 2019 r. Ne [IK-4BH).

Llenu n3yyenust Gu3uku Ha yriryOINEHHOM ypOBHE:

pa3BUTHE HHTEpeca M CTpeMJIeHHs OoOydalomuxcs K HaydyHOMY H3YyYEHHIO TIPHPOABI, pPa3BUTHE WX
HMHTCJUICKTYAJIbHBIX U TBOPYECKUX CHOCO6HOCTeﬁ;

Ppa3BUTHUC Hpe}ICTaBHeHI/Iﬁ O HAYYHOM METOAEC MO3HAHUA U q)OpMI/IpOBaHI/Ie HUCCICA0OBATCIBCKOTO OTHOIICHUA
K OKPY’KaIOIINM SIBJICHHSIM;

(opMHpOBaHME HAayYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa H3Y4YEeHHs OCHOB CTPOCHHS MaTepul |
(yHAaMEeHTAIbHBIX 3aKOHOB (DM3HUKH;

(opMupoBaHHE yMEHHH NPUMEHSTH (U3MUYECKHE 3HAHUS W HaydHbIE JJOKA3aTeIbCTBA VI OOBSCHEHHS
OKPYKAIOIINX SIBICHUH;

(dbopmupoBaHuE MpeICTaBIeHUH O ponu (U3UKH U Pa3BUTHS JPYTHMX €CTECTBEHHBIX HAyK, TEXHUKH H
TEXHOJIOTHUH;

pa3BHUTHE NPEJCTaBICHUH O BOBMOXHBIX cdepax Oymymielt mpodeccHoHaNnbHON AeSTeTbHOCTH, CBA3aHHOM C
(hM3MKOIL, TOATOTOBKA K JaNbHEHIeMy 00yUeHHIO B TOM HaIPaBJICHUH;

(opMupoBaHHE TOTOBHOCTH K JalbHEHIIEMy H3y4YeHHIO (DM3MKH Ha YIIIyOJNEHHOM YpPOBHE B paMKax
COOTBETCTBYIOIINX NpoduIIeii 00ydeHust Ha ypOBHE CpeAHEro o01ero 00pa3zoBaHus.

JoctmxkeHnne 3THX wnesiieil mporpaMmbel 1o (HM3MKE Ha YPOBHE OCHOBHOTO 00IIero o0OpasoBaHUs
obecrieunBaeTCs pelIeHHEM CIICAYIOIIUX 3a/1au:

npuoOpeTeHNe 3HaHUI O TUCKPETHOM CTPOCHHUH BEIIECTBA, MEXaHUUECKHX, TEIUIOBBIX, JJIEKTPOMarHUTHBIX U
KBaHTOBBIX SIBIICHUSX;

nproOpeTeHne YMEHHH aHAIN3UpOBaTh M OOBACHATH (DM3MUECKHE SBICHHS HAa OCHOBE WM3YYEHHBIX
(hM3MIEeCKHUX 3aKOHOB 1 3aKOHOMEPHOCTEHH;

OCBOEHHE METOJIOB PEIICHHs PACUETHBIX M KAYEeCTBEHHBIX 33/1a4, TPEOYIOMINX CO3JaHUs M WCIIOJIb30BAHMS
(u3myeckux MoJjiernei, BKIIIoUasi TBOPUECKHE M MPAKTHKO-OPUEHTUPOBAHHbIE 33/1a4H;



pa3BHUTHE UCCIEAOBATEILCKUX YMEHUI: HAOMIOAATh SIBJICHUS U U3MEPATh (PU3NUeCcKUe BEIMUUHBI, BBIABUIATh
THIIOTE3bl W TIpeyiaraTbh SKCHEPHMEHTAIBHBIE CIIOCOOBI HMX MNPOBEPKH, IUIAHMPOBATb M IPOBOJHUTH OIIBITHI,
9KCIIEPHMEHTAJIbHBIE UCCIICIOBAHNS, aHATM3HPOBATh II0JIyYCHHBIC TaHHBIC U JIeNIaTh BHIBOJIBI;

ocBoeHHe NPUEMOB pabOTEl ¢ WHPOpManuer (QU3WIECKOro CcoAep)KaHus, BKIOYas HHPOPMAIHIO O
COBPEMEHHBIX JOCTI)KEHHUSX (DU3UKH, HHTEPIPETAIMs U KPUTHIECKOE OlIeHUBaHUE HH(opManny;

3HAKOMCTBO €O c(epamu NPOo(heCCHOHATBHON AEATENLHOCTH, CBSI3aHHBIMHU C (DM3HMKOH, M COBPEMEHHBIMHU
TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JIOCTH)KCHUAX (PU3NUECKON HAYKH.

Ha u3yuenue ¢usnku (yriyOnéHHbBI ypoBeHb) Ha ypOBHE OCHOBHOTO 00miero o0pazoBaHusi oTBoAMUTCs 340
gacoB: B 7 kiacce — 102 gaca (3 gaca B Henento), B 8 kiacce — 102 gaca (3 gaca B Hezento), B 9 kiacce — 136 gacos
(4 gaca B HEZIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®u3nka u e€ poJib B NO3HAHUH OKPY/KAIOLIEro MUpa.

®uznka — Hayka o mpupoje. SIBIeHUs! MPUPOABI (JIEMEHTHI COJIep KaHUsl, BKIIOYAIONINE MEXIIPEIMETHbIC
cBs3n). OU3NUECKue IBICHHUSA: MEXaHHUECKUE, TEIUIOBEIE, JIIEKTPUIECKIE, MATHUTHBIE, CBETOBEIC, 3BYKOBBIEC.

®uznueckue BennyuHbl. PazmepHocTs. Enununel pusndyecknx BeanduH. M3mepenue Gpu3nvecKkux BENUYUH.
Oranonsl. Pusnyeckue npubopsl. Llena nenenns. [lorpemHocts u3mepenuii. IlpaBuna Ge3omacHoro Tpynaa mpu
pabote ¢ mabopaTopHBEIM 000pyAOBaHHEM. MeXIyHapOoIHAs CHUCTeMa eIUHHIL. [lepeBox BHECHCTEMHBIX SAMHUI] B
enuauIBl CU.

Kak ¢usnka u apyrue ecrecTBeHHbIE HAyKH M3y4aloT NpUpony. EcrecTBeHHO-Hay4HBIH METOJ MO3HAHUS:
HaOJro/IeHNe, TOCTAHOBKA HAYYHOTO BOIPOCA, BBHIABIDKCHHE THIIOTE3, JKCIEPHIMEHT II0 MPOBEPKE THIIOTE3,
o0BsicHeHNe HabmogaeMoro sBieHus. Onrcanne GU3NIECKUX SBICHUH ¢ TOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

MexaHU4eCKHe, TEIIOBbIE, JIEKTPHUECKHE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBBIE SIBIICHHS.

Omsmyeckue MpuOOPHI U MPOIeIypa MPSIMBIX U3MEPESHUH aHAIOTOBBIM H ITU(PPOBBIM MPHOOPOM.

Jlabopamopnvie pabomot u onvimel.

OnpeencHue IeHbI JCICHUS Kbl H3MEPUTEILHOTO TPUOOpA.

M3mepenue paccTOsTHUM.

W3mepenne mioniaau u 00pEMa. MeTo[T majieTKu.

W3mepeHue BpeMeHU.

W3mepenne 00bEMa KUAKOCTH U TBEPIOTO TEIA.

OmnpeneneHne pa3MepoB MaIbIX TeX. MeTo psIoB.

[TpoBenenue ucciie0BaHus IO MPOBEPKE TUITOTE3bI: NABHOCTD MMOJIETA [IapUKa, MyIEHHOTO TOPU30HTAIBHO,
TeM 0oJIbIlle, YeM OOJIbIIIC BHICOTA ITyCKa.

Pasnen 2. IlepBoHayaiibHble CBeJJeHUS O CTPOEHHMH BellecTBA.

CrpoeHne BemecTBa: aTOMBI M MOJICKYNBI, HX pa3Mepbl U Macchl. OIBITHL, JOKA3BIBAIOIMIAE IHCKPETHOE
CTPOEHHUE BEIECTBA.

JBmwxkenne gactull BemiectBa. CBsA3b CKOPOCTH IBIKEHUS YaCTHII C TEMIIEPATypoil. BpOyHOBCKOE IBHKCHHE.
Juddysus. BzaumozeiicTBie YacTHI] BeIeCcTBA: IPUTSDKEHIE U OTTaIKUBaHHE.

ArperaTHble COCTOSHUSI BEIECTBA: CTPOCHHE Ta30B, KHUIKOCTEH W TBEPIBIX (KPUCTAIUIMUECKUX) TeTl.
Bs3aumocss3b MEXKIY CBOMCTBaAMH BCHICCTB B PAa3HBIX arperaTHbIiX COCTOAHHAX U HX ATOMHO-MOJICKYJIAPHBIM
ctpoeHreM. OCOOCHHOCTH arperaTHBIX COCTOSHHI BOJIBL.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO JIBHXKEHUSI.

Habmonenne nuddysum.

HabmoneHue siBIeHUA, OOBACHSIIOMINXCS IPUTSKCHUEM WM OTTAIKHBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnvie pabomol u onvimel.

OreHKa qraMeTpa aToMa METOIIOM PsIOB (C UCTIONb30BaHueM (oTorpaduii).

OnBITH IO HAOIOICHHUIO TETUTOBOTO PACIIUPEHUS Ia30B.

OnBITH IO OOHAPYKEHUIO TSUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSDKEHUSL.

Pa3nen 3. /IBu:keHue U B3auMojieiicTBHe TeJl.

Mexannueckoe apmkenue. [IyTe u nmepememienrne. PapHoMepHOe 1 HepaBHOMEpHOE ABIKeHHe. CBOOOJHOE
najeHne Kak IpUMep HepaBHOMepHOro JBibkeHusi Tesl. Ckopocth. CpefHsisi CKOPOCTh INMpPU HEPAaBHOMEPHOM
JBUXKEHUH. Pacy€T myTH ¥ BpeMEHU JBUKECHUSL.

I'padukn 3aBHcMMOCTEH BEIMYMH, ONMCHIBAIOIIUX JABMKeHHe. OOmue MOHATHA 00 OTHOCHTENHLHOCTH
nBIKeHus. CIOXKeHHE CKOPOCTEH IS TeJl, JBIKYIIUXCS TapaJuIeIbHO.

SIBnenue HWHEPIINH. 3akoH HWHEPIINHN. BBaHMOZ{eﬁCTBHC TCJI KaK MpUIrHA U3MECHCHUSA CKOPOCTHU ABMIKCHUS TCII.
Macca kak Mepa WHEPTHOCTH Tejla B IOCTYNaTeJIbHOM JBIDKEHHH. [InoTHOCTh BemectBa. CBs3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B eTMHMIE 00bEMa BemecTBa. CMecH U ciutaBbl. [IoBepXHOCTHASI M JIMHEIHAS IIIOTHOCTD.

Cuna kak XapakTepUCTHKa B3amMmojelcTBus Ten. Cuna ympyroctd W 3akoH ['yka. M3mepeHue cuiibl ¢
IMOMOIIBIO JUHAMOMETPA. SIBieHue TATOTEHHA W criia TsokecTH. CHila TSDKECTH Ha ApYTUX IIJIaHETax. Bec Tena.
Hesecomocts. CnoxeHue cui, HallpaBIEHHBIX 10 OJHOU mpsiMoii. PaBHogelcTBytomas cun. Cuna tpenus. TpeHue
CKOJIL)KCHUS M TPEHUE MOKOS, BA3KOE TpeHUe. TpeHue B MPUPOJIC U TEXHHUKE.



JHemoncmpavyuu.

HaOnroneHne MexaHH4eCcKOro JABM)KEHHMS TeJa.

M3mepenne ckopoCcTH MPSIMOJIUHENHOTO ABUKECHHUS.

HabmoneHne siBIeHIS HHEPITUHL.

HaGumonenue u3MeHeHHs1 CKOPOCTH IIPU B3aMMOICHCTBHU TeEJI.

CpaBHEHHUE Macc 10 B3aUMOACHCTBHUIO TEJ.

CrnoxeHre CHJl, HAIpaBJICHHBIX IO OJHOW IPSMOU.

Jlabopamopnwvie pabomol u onvimel.

OnpezneneHue CKOPOCTH PABHOMEPHOIO JBIDKEHHUS (IIApUKa B OKUIKOCTH, MOJAEIH 3JIEKTPUYECKOTO
aBTOMOOWJIS U TaK Jajiee).

Omnpenernenne cpeHe CKOPOCTH CKOJBKEHHUS OpycKa HITH IIapuKa 110 HAKIIOHHOW TIOCKOCTH.

OnpezeneHue IOTHOCTH TBEPAOTO Tena.

OnBITH, TEMOHCTPUPYIOIINE 3aBHCUMOCTE PaCTsDKeHHS (1eopMalin) MPYKUHBL OT MPHUI0KEHHON CHITBL

OnBITH, TEMOHCTPUPYIOMINE 3aBUCHMOCTH CIJIBI TPEHHS CKOJBXCHHS OT CHJIBI IaBICHHUS W XapakTepa
COTIPHUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. [laBienne TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasmenne. Cuna gaBnerns. CiocoOBl YMEHBIIICHUS U YBEIMICHUS NaBiieHus. [laBineHue ra3a. 3aBHCHMOCTh
JIaBJICHUS ra3a oT 00béMa 1 Temneparypsl. [lepenaua gaBiaeHust TBEPABIME TeJIaMU, )KUAKOCTIMH U Ta3aMH. 3aKOH
ITackans. [THeBMaTHYECKHE MAIINHBIL.

3aBHCHUMOCTb JAaBIICHHS KUAKOCTH OT TITyOHHBI OrpysKeHus. [ mnpoctatndeckuit mapagokce. CooOmaromuecs
cocynpl. I'mapaBnuyeckue MexaHu3Mmbl. lcnonb3oBaHHME BBICOKHMX JaBJIECHUH B COBPEMEHHBIX TEXHOJIOTHSX.
YcTpoiicTBO BOAOIIPOBOAA.

Atmoctepa 3emmn u atMocepHoe naBieHHe. [[pUYIMHBI CYIIeCTBOBAHMS BO3MYNIHOH OOOJOYKH 3EMIIH.
OmnpiT Toppruemm. V3Meperne atMmochepHOTo TaBleHHS. 3aBUCHMOCTh aTMOC(EPHOTO JaBICHUS OT BBHICOTHI HAJ
ypoBHeM Mopsi. [Ipubops! A71st u3MepeHus: aTMOC(EPHOro TaBICHUS.

JleficTBUE >KUIKOCTH M ra3a Ha TOrpyXEHHOE B HUX Tejo. BreITanmkuparomas (apxumenoBa) cuia. 3aKoH
Apxumena. YcioBHE BO3HHKHOBEHHS BBITAIKHBAMONICH (apXMMeEOOBOI) CHIIBI, ToOATeKaHue. [lmaBaHme Ted.
BosnyxomnaBanue.

Hemoncmpayuu.

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATypBhI.

Ilepenaua naBaeHUs )KUIKOCTBIO U Ta30M.

Coobmaromuecs: CoCyabl.

I'uppasnuyeckuii npecc.

[IposiBneHne neficTBUs aTMOC(HEPHOTO TaBICHHUS.

Cugom.

3aBUCHMOCTh BBITAJIKUBAIOLIEH CHJIBI OT 00BbEMa MOrpYKEHHOH B KMUIKOCTh YacTH Tejla M IUIOTHOCTH
SKUJKOCTH.

PaBeHCTBO BhITANIKUBAIOLIEH CUIIBI BECY BHITECHEHHOM JKUIKOCTH.

YcnoBue miuaBaHus TeNl: IJIaBaHWE WM MOTPYKEHUE Tel B 3aBHCUMOCTH OT COOTHOIIEHHUS IUIOTHOCTEH Tena
1 )KUJKOCTH.

Jlabopamopuvie padbomot u onvimol.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BoJie OT 00bEMa MOrpy>KEHHO B KHUIKOCTh YaCTH Tela.

OnpeneneHne BBITAIKUBAIONIEH CHIIBI, AEHCTBYIOIIEH Ha TENO, MOTPYXKEHHOE B KUAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEH CHUIIBL, JEHCTBYIOIIEH Ha TEJIO B XKHUAKOCTH, OT Macchl Tela.

OnbITH, JEMOHCTPUPYIONINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI, JEHCTBYIONIEH Ha TENO B KHUIKOCTH, OT
00bEMa OTpyKEHHOH B )KUIKOCTH YAaCTH TeJa M OT MIIOTHOCTH XKHUJIKOCTH.

KonctpyupoBanue apeoMeTpa Wi KOHCTPYHUPOBAHUE JIOJKU U ONpPEENEeHUE €€ IPy30I0AbEMHOCTH.

Pazgen S. PaGoTa 1 MOIIHOCTB. DHeprus.

Mexannueckast paboTa ISl CHJI, HAIlPaBJICHHBIX BJIOJb IMHUH TepeMenIeHNs. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pblYar, BOpOT, OJOK, IOJIMCNIACT, HAKJIOHHAS IUIOCKOCTh, HOKHWYHBIH MEXaHM3M.
Mowmenr cunbl. PaBHoBecne peruara. IlpaBmino momeHToB. [IpuMmeHeHne mpaBmia paBHOBECHs pblyara K OJIOKY.
«3omnotoe mpaswio» MexaHukd. KIIJ[ mpocteix MexaHu3MoOB. [IpocThle MEeXaHU3MBI B OBITY, TEXHUKE, >KHBBIX
OpraHu3Max.

Mexannueckass dHeprua. Kunernmueckas M moTeHLuanbHas »JHeprus. IIpeBpalieHue OJHOrO BHAA
MEXaHUUYECKOW PHEPruu B Apyroil. 3aKOH COXPAHEHMsI U IPEBPALLECHUS JHEPTHY B MEXAHUKE.



JHemoncmpavyuu.

IIpumMeps! NPOCTBIX MEXAHU3MOB.

Jabopamopnvie padbomut u onvimol.

HccnenoBanue ycinoBuil paBHOBECHS pblyara.

N3mepenne KIIJ] HakJIOHHOM MIOCKOCTH.

W3yuenune npaBuiia ppraara Juist HOABMKHOTO M HETIOBH)KHOTO OJIOKOB.

Onpeneneane KI1J] mogBMXKHOTO 1 HETIOIABUKHOTO OJIOKA.

Omnpenenenre pabOTHI CUIIBI YIIPYTOCTH NPH MOIbEME IPY30B ITPH TIOMOILY ITOIBIKHOTO OJIOKa.
M3ydeHue 3axkoHa COXpaHEHUs] MEXaHUYECKOM SHepruu.

8 KIIACC

Pa3znen 6. TenjioBble iBJIeHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETHIECKOM TEOPHH CTPOCHUS BelecTBa. Macca U pa3Mepbl aTOMOB
U MoneKyJl. ONBIThI, HOATBEPIKIA0IINE OCHOBHBIE TIOJ0XKEHUS MOJNEKYIIPHO-KUHETUYECKON TEOpUH.

Monenu TBEPIOTO, )KUAKOTO M Ta3000pa3HOr0 COCTOSHUN BelecTBa. Kpucrayumueckie 1 aMopgHbIe Tena.
I'padeH — HOBBIN MaTepUal sl HOBBIX TEXHOJOTH. TEeXHOIOTHH MOTYYICHUS HCKYyCCTBEHHBIX anmMa3oB. OObsICHEHUE
CBOWCTB Ta30B, JXKUJIKOCTEM M TBEPABIX TeJl Ha OCHOBE IMOJOKEHHM MOJEKYISIPHO-KUHETUYECKON TEOpHUHU.
IToBepxHOCTHOE HATsKEHHE, CMAauyKMBaHHUE, KaWUIIPHBIE SBICHNUA. TEIIOBOE PACIIMPEHUE U C)KaTHe. 3aBUCUMOCTh
JTABJICHUS ra3a oT 00bEMa, TeMITepaTypHl.

Temneparypa. CBsi3b TeMmepaTypbl CO CpEOHEW KHHETHUUECKOW 3HEprued TEIUIOBOTO JBMKEHHS YACTHILI.
TemneparypHble IKabL.

Buytpennss saeprusi. CmocoObl H3MEHEHH BHYTPEHHEH SHEPTHH: TeIUIonepeaada U COBEpPIICHHE paOOTHI.
Bunpl Tennonepeaayun: TEIIONPOBOAHOCTb, KOHBEKIIMS, U3JIyueHUe. Buapl Temonepenay B MPpUPOAE U TEXHHKE.
HeoOpaTMOCTh TEIIOBBIX MTPOIIECCOB.

KonmuecTBo TemnoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TeriooOMeH M TEMJOBOE paBHOBECHE. 3aKOH
Herorona-Puxmana. YpaBHeHHE TEIUIOBOTO OaaHca.

[InaBneHwe u OTBepACBaHNE KPUCTAUTMUECKUX BEIISCTB. Y JeNbHAsl TeIIoTa IuaBieHus. [lapoobpa3zoBanue
u xoHaeHcarus. Mcnapenue. Kunenue. Y nenpHast TerioTa napoo0opazoBaHus. 3aBUCUMOCTh TeMIepaTyphbl KUIIEHUS
0T aTMOC(EepHOTO AaBIcHU. HackIIeHHBIH 1 HEeHACHIIEHHBIHN map. BiakHOCTE Bo3mMyXa.

OHeprus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPaHMsL.

ITpunmumnsr padotel TemmoBbix asurarenei. KIIJ[ temnoBoro nsuratens. TemsoBble ABUraTeld W 3alluTa
OKpYyxKatrouiei cpenbl. TennoBble NOTEPU B TEILUIOCETSIX.

3aKOH COXpaHEHMsI U IPEBPALLCHUS SHEPTUU B MEXAaHUYECKUX U TEIUIOBBIX MPOLECCAX.

Hemoncmpayuu.

HaGmonenne 6poyHOBCKOTO JIBH)KEHUSI.

Habmonenue nuddysum.

HabmoneHue siBIIeHIHA MOBEPXHOCTHOTO HATSHKCHHS, CMAYMBAHUS M KAIMMUISIPHBIX SBIICHUM.

Habnronenue TEII0BOro paciupeHust Tel.

W3MmeHeHre naBIeHHs Ta3a IPH U3MEHEHUH 00bEMa U HaTrpEBAaHUH WIIA OXJIAXKICHHH.

IIpaBuna u3mepeHus: TemrnepaTyphl.

Buasl Tennonepenayn.

OxJnaxaeHre MpH COBEPIICHUH PaOOTHI.

HarpeBanwue nipu coBepIieHnH paboTH BHSIITHIMH CHIIAMHU.

CpaBHeHHE TEIUIOEMKOCTEH PAa3ITUYHBIX BELIECTB.

HabmoneHne xunenus.

HabmoeHre mocTosHCTBa TEMITEPaTyPhI P TUIABICHUH.

Mopenu TemnoBbIX IBUraTeNeH.

Jlabopamopnvie pabomot u onvimel.

OnbITH IO OOHAPYKESHHIO ACUCTBUS CHIJI MOJICKYJISIPHOTO MIPHUTSKCHUSI.

OnBITHI MO BhIpAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIM caxapa.

M3mepenne TemnepaTyphl IPH MOMOIIHN SKUAKOCTHOTO TEPMOMETPA U AATYHKA TEMIIEPATyPHI.

OnbITH IO HAGMIOACHHUIO TETTIOBOTO PACIINPEHUS ra30B, )KUIKOCTEH 1 TBEPABIX Tel.

OnpexenceHre NaBJICHUS BO3IyXa B OAJUIOHE MITIPHIIA.

HccrnenoBanne 3aBUCUMOCTH JAaBIICHUSI BO3yXa OT €ro 00bEMa U TeMIepaTyphl.



IIpoBepka rumoTe3bl TMHEHHOW 3aBUCHMOCTH JUTHHBI CTOJIOUKA KUAKOCTH B TEPMOMETPUUCCKON TPYOKE OT
TEeMIIEpaTyphl.

Habmonenne n3MeHeHNsI BHyTPEHHEH SHEPTHH TeJla B pe3yIbTaTe TeIUIonepeadn U paboThl BHEITHHX CHIL.

HccrnenoBanme siBICHAS TEIDI000MEHA IPY CMEIIMBAHUHN XOJIOJHOH B TOPSIUYCH BOBL.

OnpezencHre KOIMYESCTBA TEIUIOTHI, MOJYYCHHOTO BOJAOHM MPHU TEIIOOOMEHE C HArPEThIM METALTHYCCKUM
UTHHIPOM.

OmnpezesneHre MOIITHOCTH TEIUIOBHIX MOTEPH (3akoH HeloToHa-Puxmana).

Omnpenenenue yaeabHONU TEINIOEMKOCTH BELIECTBA.

HccnenoBanue npoiiecca UCMIAPEHUS.

OmnpeneneHre OTHOCUTEIHHOH BIAYKHOCTH BO3IyXa.

OmnpeneneHne yaeapHON TEIUIOTHI IIABJICHHS JIbIA.

Paznen 7. DiiekTpuyeckue ¥ MArHUTHbIE SIBJIEHMS.

OnexTpu3anys Tell. J[Ba pona 3JeKTpUIeCKUX 3apsaioB. BanMoneiicTere 3apsokeHHBIX Tedl. 3akoH KymoHa.

OnexTpudeckoe mone. Hampsok€HHOCTD 3JEKTPUYECKOro MO [IPHHINI CYTIepIIO3UINH SICKTPUISCKUAX
noJici (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DleMEHTapHbIN anekTpudeckuil 3apsa. Ctpoenue atoma. [IpoBoaHukH,
TURJICKTPUKHU M TIOIYTIPOBOTHUKH. 3aKOH COXPAHEHHS IEKTPHUUECKOTO 3apsiia.

DNEeKTpUUECKHd TOK. YCIOBHUSI CYIIECTBOBAaHUS SJEKTPHUUECKOTO TOKa. VMICTOUHHMKHM TOCTOSHHOTO TOKA.
JIeHCTBUS SNEKTPUUECKOTO TOKA (TEIIOBOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B METaIaX, KHUAKOCTIX
W rasax.

OnexTtpudeckass memb. CHia TOKa. OIIEKTPUYECKOE HANpPsKCHHE. AMIEPMETP W BOJIBTMETP B ILEHHU
MOCTOSTHHOTO TOKa. CONMpOoTHBIIEHUE MPOBOJHUKA. Y IEIbHOE CONMPOTHBIICHUE BemlecTBa. 3akoH Oma Aiisi ydacTka
nenn. [locienoBatensHOE U MapauieNbHOE COSMHEHUE MPOBOAHNKOB. DJIC B enmu mocTOSHHOTO ToKa. 3akoH Oma
st nonHo# nernu. [IpaBuina Kupxroga. Pacdaér mpocTrix anekTpryeckux merneil. HennHeitHbIe 21eMeHTHI.

Pabora ¥ MOIIHOCTH 3eKTpUuecKoro Toka. 3akoH Jhxoyns-JleHna. DiaekTpuyeckue Lend U MoTpeduTesn
AJIEKTPUYECKOM 3Heprun B ObITY. KopoTkoe 3aMbikaHue.

IocrostHEBIC MarHUTHL. B3anMoeiicTBHE MOCTOSHHBIX MarHUTOB. MarHUTHOE 1oJie. MarauTHoe moie 3eMitn
U ero 3HaueHue Uil xu3Hu Ha 3emuie. OnbIT DpcTena. MarHuTHOE MoJe 3JIEKTPUYECKOTro Toka. OmbIT Ammepa.
[IpuMeHeHHe AIEKTPOMArHUTOB B TeXHHKE. [[eficTBHE MarHUTHOTO MOJISl HAa MPOBOJHUK ¢ TokoM. Cuna Ammepa u
ompeneneHue e HampaBlICHHUs. OJEKTPOABHUraTelb MOCTOSHHOTO TOKa. lcrmomp30BaHHWE S3JEKTPOIBUTATENCH B
TEXHUYECKHX YCTPOHUCTBAX M HA TPAHCIIOPTE.

Omnwitel @apanes. SIBneHue sneKkTpoMaraHuTHON uHAYKIuK. [IpaBmio Jlenna. Dnekrporeneparop. CrnocoOb!
MOJTyYEHUs JEKTPUUECKON IHEPTHH. DIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTUU. DKOJIOTHUECKHE
MPoOJIEeMBI SHEPTeTUKU. TOILTMBHBIC AIEMEHTHI U IIEKTPOMOOHITH.

Hemoncmpayuu.

DnexTpu3amus Ted.

JIBa pojia SIEKTPHUYCSCKUX 3apSI0B U B3aUMOICHCTBUE 3apsHKEHHBIX TEIL.

YeTpoHcTBO U A€CTBHE 3JIEKTPOCKONA.

OnexTpocTaTHyecKast HHAYKIUS.

3aKoH COXpaHEHUS ICKTPHUSCKUX 3aPSIOB.

MonenipoBaHue CHIIOBBIX JIMHUH SIEKTPHUECKOTO MO ¢ TOMOIIBI0 OYMaXKHBIX CYJITaHOB.

[TpOBOHUKY U TUDNEKTPUKH.

WcTouHMKH MOCTOSTHHOTO TOKA.

JlefcTBUS 3EKTPUUECKOTO TOKa.

DNEeKTPUUECKHA TOK B )KHIKOCTH.

T"azoBbIli pa3ps.

M3mepeHue cuiibl TOKa aMIepMETPOM.

M3mepeHue 371eKTpUUecKOro Haps>KEHUST BOJIBTMETPOM.

Peocrat 1 MarasuH conpoTUBICHUMN.

B3aumoelicTBrHEe NOCTOSIHHBIX MarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH pa3AesieHuUs OJIOCOB MarHuTa.

MopenupoBaHue MAarHUTHBIX TIOJIEH MMOCTOSTHHBIX MAarHUTOB.

OmnsIT DpcTena.

MarHuTHOE I0JIe TOKa. DICKTPOMATrHHT.

JleiicTBHE MAarHUTHOT'O TIOJISL HA TIPOBOJHUK C TOKOM.



OneKTpoABUraTeNlb NOCTOSHHOIO TOKA.

Omnbitel Gapages.

DJIeKTpOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnvie padbomut u onvimol.

OmnBITHI IO HAOJIOAECHHIO 3JICKTPHU3AIMH TEJ IPU CONPUKOCHOBEHUH M MHAYKIIHEH.

HccnenoBanue neficTBUS 3JIEKTPUUECKOTO MO HAa IPOBOAHUKU U TUICKTPUKH.

C6opKa 1 UCTIBITaHHE TEKTPUIECKON IEIH OCTOSTHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, MIPOTEKAIOIIETO Yepe3 Pe3UCTOp, OT HAMPSXKEHUS Ha PE3UCTOpE U
COTIPOTHUBJICHUSI PE3UCTOPA.

OTBITEL, AEMOHCTPHUPYIOIIUE 3aBHCHMOCTh 3JIEKTPHUYECKOTO CONPOTHBICHHUS NMPOBOJHUKA OT €T0 JUINHBEI,
IUTOIIAIM TIONIEPEYHOTO CEUCHHMS M MaTepuara.

Onpezenenue yaeabHOIO COIPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuiia CIOKEHNS HAPSKEHUH TIPH MOCJIEA0BATEILHOM COSANHEHUH IBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JuIst CUIIBI TOKA TIPH MApauICIbHOM COSIMHEHNHN PE3UCTOPOB.

Onpenenenue 3/[C 1 BHYTPEHHETO CONPOTUBIICHUS HCTOYHHUKA TOKA.

IIpoBepka nmpasun Kupxroda.

[IpoBepka BeimonHeHHU 3aKk0HAa OMa JUIS TOJTHOM e n.

W3yueHne BOJbTAMIEPHBIX XapaKTEPUCTUK HEJIMHEHHBIX JNEMEHTOB (JIaMIbl HaKaJIMBAaHHUS MU
MOJIYIIPOBOTHHKOBOTO THOJIA).

Omnpenenenne pabOTHI TEKTPUIECKOTO TOKA, HAYIIEr0 Yepe3 Pe3UCTOP.

OmnpeneneHre MOITHOCTH MIEKTPUUECKOTO TOKA, BBIIENAEMOM Ha Pe3ncTope.

Onpenenenue KIIJ[ Harpesarens.

HccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS TIOCTOSIHHBIX MarHUTOB.

W3yueHne MarHUTHOTO TTOJISI ITOCTOSTHHBIX MarHUTOB NPU MX 00BEIMHEHNH U Pa3/IeICHHN.

VccnenoBanue AeHCTBUS ANEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITH, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHIIBI B3aMMOJIEHCTBHS KaTYIIKH ¢ TOKOM M MarHuTa OT CHJIBI U
HAaIpaBJICHUs TOKA B KaTYIIKE U OT HAWYIHA (OTCYTCTBHS) CEPACUHUKA B KaTyIIKE.

W3yueHne neicTBHSA MarHUTHOTO TIOJISl HA TIPOBOJHUK C TOKOM.

KoHcTpynpoBaHue u nzydeHue paboThl 3JI€KTPOIBUTATEIS.

M3mepenue KIIJI aneKTpoaBUraTeIbHOW yCTAaHOBKH.

OTBITH IO WCCIIEAOBAHUIO SABICHUS ICKTPOMarHUTHONW MHAYKIMU: MCCIIEOBAaHNE U3MEHCHUH 3HAYCHUS U
HaINpaBJIeHUs HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3gen 8. Mexannuyeckue siBJIeHHs.

Mexanndeckoe JBWKeHHe. MarepuanbHasg Touka. CHocoObl ONMMCaHWS MEXAaHHMYECKOTO JIBMDKCHUS:
TaONMM4HBIN, rpadudeckuii, ananuTuaeckuii. Cucrema orcuéra. OTHOCHTEIBHOCTH MEXaHUYECKOTO JABHIKEHHS.

BekTopHBIE BEeTHUHHBI, ONEpPAI C BEKTOPaMH, IIPOSKINH BeKTopa. Pagnyc-BekTop MaTepHaIbHON TOUKH,
nepeMeIleHne Ha IUIOCKOCTH. PaBHOMepHOe mpsMonuHelHoe aBmxkeHHe. HepaBHOMepHOE IpsIMOJIMHEIHOE
nBrkeHne. CpesHss 1 MTHOBEHHAS! CKOPOCTb TeJla IIPU HEPaBHOMEPHOM JBHKECHHH.

VYckopenne. PaBHOYCKOpeHHOE NPSIMOJMHEWHOE IBUKEHHE. YCKOpeHHe CBOOOAHOTO maneHusi. OmbIThI
Ianunes.

I'padudeckast wuHTEpIpeTalMsl YCKOPEHMS, CKOPOCTH, IPOMJEHHOTO IIyTH W TEpeMEUIeHUs s
MPSIMOJIUHEHHOTO JABIDKCHHS.

JIBmxeHue Tena, OpOIIEHHOTO O YTIOM K TOPHU30HTY.

JBmxeHnue mo okpyXHOCTH. JIMHEIHas CKOpPOCTb, yrioBas CKOPOCTb, IEPUOJ U 4acTOTa OOpalleHus MpH
PaBHOMEPHOM ABMKEHHUHU IO OKPYKHOCTH. CKOPOCTb U YCKOPEHHE IPU ABUKEHUU 110 OKPYKHOCTH.

Bexrop cuibl. PaBHO€EHCTBYIOIIAs CHIa.

ITepssiii 3akon Herotona. Bropoii 3axon HetoTona. Tpetnii 3akoH Hetorona. [IpuHIun cynepno3unuu cuil.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHus: cuiaa TpeHHsl CKOJIbXKEHUS, CUJIa TPEHHUS MOKOsI, APYrHe BUIBI
tperus. KoaddummenT tpenns.

JIBIKeHHME Tell TI0 OKPY>KHOCTH IOJT IEHCTBHEM HECKOIBKHX CHIL.

3axkoH bepHynnu u nogbémHas cuna kpbula. COBpeMEHHBIE JIeTaTelbHbIE allapaTthl, Cyla Ha MOJBOJIHBIX
KPBUIBSIX, aHTUKPBUIO Ha CKOPOCTHBIX aBTOMOOWIISIX. J[BH>KeHHE 1oe3/1a Ha MarHUTHOH IO TyIIKeE.



Cuiia TSDKECTH M 3aKOH BCEMHUPHOTO TSTOTEHUS. J[BYKEHHE Tel BOKPYI MPAaBHTALMOHHOTO LEHTpa (B TOM
yuciie manet Bokpyr Comnnua). [lepBast kocMudeckasi ckopocTb. HeBecoMoCTb U eperpysKH.

PaBHOBecHe MaTepuansHONW TOUKH. AOGCONIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tena C 3aKpeTUIEHHOM
0CbI0 BpaeHus. MomeHT cuibl. LleHTp TsxecTu.

Nmnynsc Tena. M3menenne ummynsca. ViMmynbsc cuiibl. YOpyroe M HEympyroe B3auMmojedcTBUe. 3aKOHBI
U3MEHEHHUs U COXPAaHEHHs UMITyJbca. PeakTHBHOE ABIKEHHE.

Mexannueckasi paboTa U MOUTHOCTh. PaboTa CHII TSDKECTH, yIPYrocTH, TpeHHs. CBS3b SHEPTHH U PabOTHI.
IToTeHnansHast 3HEprus Tena, HOAHATOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHInanbHas S3Heprus CXKaTol NPy KUHBL.
Kunernueckas sueprus. Teopema O KMHETHYECKOM »Hepruu. 3aKOH H3MEHEHHMS U COXPAHEHUS MEXaHW4eCKOoil
SHEPTHUH.

JHemoncmpavuu.

HaGuonenue MexaHMueCcKOoro BIKEHHUS TeJla OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.

CpaBHEHHUE IMyTeH M TPaeKTOPUIl ABIKEHHUS OJHOTO M TOTO XK€ TeIa OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

W3mepenne ckopoCTH M yCKOPEHHS PSIMOTMHEHHOTO ABHKCHUSL.

HccnenoBanue NpU3HAKOB PAaBHOYCKOPEHHOTO JABIKEHHUS.

HaGumonenue ABHKEHUS Tella Mo OKPYKHOCTH.

HabmoneHne MexaHUIEeCKUX SIBICHUH, MPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka» npu e€ paBHOMEPHOM
1 YCKOPEHHOM JIBUKCHUHU OTHOCHTEIBHO KaOWHETa (hHU3UKH.

HaGmonenue paBHoBecus Tei, CBOOOJHOTO MajieHusI, KojieOaHNsl MasiTHHKA B MHEPLUAJIBHBIX CHCTEMax Kak
MOATBEPXKJICHNE IPUHIINIIA OTHOCHTEIFHOCTH.

3aBUCHMOCTD YCKOPEHHMS TeJIa OT €r0 MacChl M JEHCTBYIOIIEH Ha HETO CHIIBIL.

HaGuntonenue paBeHCTBa CUIT IPH B3aUMOJICHCTBIH TEJ.

M3meHeHme Beca Tena Npu yCKOPECHHOM JIBH)KCHHH.

[lepenava nMmynbca Mpy B3aMMOICHCTBHHI TEI.

[TpeoOpa3oBaHusi SHEPTUU NIPU B3AUMOJICHCTBUHU TEI.

CoxpaHeHHe UMITyJbca IPU a0COTIOTHO HEYNIPYTOM B3aUMOACHCTBHHU.

CoxpaHeHHe UMITYJIbca TIPH YIIPYTOM B3aMMOEHCTBHU.

HabmroneHne peakTHBHOTO IBH)KEHHUS.

CoxpaHeHue SHepruu Ipu CBOOOHOM MaICHUH.

CoxpaHeHHe >HEPTHHU NIPH ABWKEHHUH TeJa MO/ ACHCTBUEM TIPYKHUHBI.

Jabopamopnvie padbomut u onvimol.

KoncTpyupoBanue TpakTa Ui pa3roHa U JalbHEHIIero paBHOMEPHOTO JBIKEHHS TApUKa WITH TEIEKKH.

OmnpeneneHue cpeHei CKOPOCTH CKOJIBLKEHUS OpyCcKa MITH JBI)KEHUS IapuKa 10 HAKJIOHHOW TIOCKOCTH.

Omnpenenenne yCKOPEHHs Tela IpH PaBHOYCKOPEHHOM JBHKEHHH 110 HAKIIOHHON TIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH TPU PaBHOYCKOPEHHOM IBIDKCHUH 0€3 HadaJbHON CKOPOCTH.

ITpoBepka rumoTe3sl: eciii NpH PaBHOYCKOPEHHOM JBIDKEHHH 0€3 HadyaJIbHOW CKOPOCTH ITyTH OTHOCSITCSA KaK
Psil HEUETHBIX YHCEI, TO BpEMEHA OJIMHAKOBBI.

HccnenoBanue NBMXEHHS Tena, OPOMIEHHOTO MO]] YTJIIOM K TOPU30HTY.

I/ICCHCI[OBaHI/Ie 3aBUCHUMOCTHU CUJIbI TPEHHUA CKOJIBXKCHUA OT CUJIbBI HOPMAJIBHOI'O JaBJICHUS.

Omnpenenenne ko3 uIeHTa TPEHUS CKOIIBKEHHUS.

Omnpenenenne XECTKOCTH NPYKUHBI.

HccnenoBanne 3aBUCHUMOCTH CHIIBI YIIPYTOCTH, BO3HHUKAMOLIEW B INPY)XHWHE, OT CTeleHH aedopmaiuu
MIPY>KHAHBI.

Omnpenenenne pabOTHI CUIIBI TPEHHS IIPH PABHOMEPHOM JBIKEHUH Tella 110 TOPU30HTAIBHON TIOBEPXHOCTH.

Omnpenenerue pabOTHl CHIBI YNPYTOCTH MpPHU TOABEME Tpy3a C HCHOIB30BAHHEM HEMOIBIDKHOTO U
MMOJBHYKHOTO OJIOKOB.

Pazgen 9. Mexannueckue Kojie0aHus M BOJIHBI.

KonebatenpHoe nBuwxenne. OCHOBHBIE XapaKTEPUCTHKH KOJEeOaHWI: NepHox, 4YacToTa, aMIUIUTY/A.
Tl'apmonmdeckue xonebanus. 3aTyxaromue Koinebanusa. BeinyxaenHsle konebanus. Pezonanc.

Maremarnueckuii ¥ IpY>XUHHBIM MasTHUKH. [IpeBpalienue sHepruy npy KojieOaTebHOM JIBH)KECHHH.

Mexanundeckue BosiHbI. [IpojonbHbIe 1 IonepeyHble BOJIHBI. CBOWCTBAa MEXaHUMYECKUX BOJIH: HHTEp(EepeHIIUS
n gudpaxus. J{inHa BOJTHBI M CKOPOCTH €€ pactpocTpaHeHns. MexaHndecKre BOIHBI B TBEPIOM TeJle, CelicMUIecKre
BOJIHBI.

3Byk. Pacnpocrtpanenue n orpaxenue 3Byka. | pOMKOCTH 3ByKa M BbICOTa TOHa. Pe30HaHC B aKyCTHKE.
WndpasByk u ynbTpa3BykK. Vcnons30BaHue yIbTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.



JHemoncmpavyuu.

Habmonenne kosiebaHuii TeJI O/ ASHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.

Habmonenne xonebaHmii Tpy3a Ha HUTH U Ha TIPY>KHAHE.

HabmoneHne BRIHYXIEHHBIX KOJICOaHUH U pe30HaHca.

PacnipocTpaneHHe POAOIBHBIX ¥ HONEPEYHBIX BOJIH (Ha MOJICIIH).

HaGmonenue unrepdepeHunu u qudpakiyuy BOJH Ha TOBEPXHOCTH BOJIBL.

HabmroneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKycTHYEeCKHH pe30HaHC.

Jlabopamopnvie pabomol u onvimel.

OmnpenencHre 4acTOTH M IEPHOA KOJICOAHNH MaTEMaTHIECKOTO MasiTHHIKA.

OmpeneneHre 4acTOTH M IEPHOa KOJICOaHNH TIPYKUHHOTO MasiTHHUKA.

HccnenoBanue 3aBUCUMOCTH NTepUoa KojiebaHui rpy3a Ha HUTH OT JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH ITeproa KoJeOaHnH MPyKUHHOTO MasiTHAKA OT MacChl Tpy3a.

IIpoBepka HE3aBUCUMOCTH Neproja KojaeOaHuii rpy3a, MOIBEIICHHOTO K JICHTE, OT MacChl Ipy3a.

OmnBITHI, AEMOHCTPUPYIOLIME 3aBUCUMOCTD MEepHo/ia KojeOaHuil Mpy)KMHHOTO MasTHHKA OT MAaccChl Ipy3a U
HKECTKOCTH TPYKHUHBI.

W3mepenne yckopeHus CBOOOIHOTO MaieHHS.

Pazgen 10. Ji1iekTpOMarHuTHOE MOJIE M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIeKTPOMarHUTHOE T0Je. JJIEKTPOMAarHuTHble BOJHBL. CBOMCTBa 3JEKTPOMarHWTHHIX BOJH. Illkanma
9JIEKTPOMAarHUTHBIX BOJH. VICTIONBb30BaHWE 3IEKTPOMAarHUTHBIX BOJH I COTOBOM CBs3u. Pamuomoxanms.
Kocmuueckas cBsi3b.

DnekTpoMarHuTHas mpupoga cera. CKOpPOCTh CBeTa. BOJHOBBIC CBOWCTBA CBETa: HHTEPPEPCHIUS U
IUppaKIus.

JHemoncmpavyuu.

CBOIiCTBA DJIEKTPOMArHUTHBIX BOJIH.

WurepdepeHuus u tudpaxius cBeTa.

Jlabopamopnvie pabomut u onvimol.

W3yueHne cBONWCTB 3JICKTPOMAarHUTHBIX BOJH C HOMOIIBIO MOOWIIBHOTO TenedoHa.

[TpoBeneHue ONMBITOB 110 HAOIIONCHUIO HHTEPPEPSHIMN 1 AU(PAKLIUK CBETA.

Paznen 11. CBeToBbIe SIBJICHHS.

JlydeBast Mozienb cBeTa M reoMeTpuueckas onTuka. Mcrounuku ceeta. IIpsmonuHeiiHOe pacripocTpaHeHUE
ceera. 3atmenust Conana u Jlynsl. OTpaxenue cBera. [lmockoe 3epkano. 3akoH oTpakeHus cBera. I[locTpoeHue
n300pakeHni, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH IpenomieHus cBera. [lomHoe oTpaxkeHHe cBera. Vcmonb30BaHHWE ITOJHOTO
OTpa)XeHHsI B ONTHYECKUX CBETOBOJIaX, ONITOBOJIOKOHHAS CBSI3b.

Jlunza, xox syyeii B uH3e. PopMyna TOHKOH JH3bL. [locTpoenne n3obpaxxeHuii, chOpMUPOBAHHBIX TOHKOM
muH30M. OnTnueckass cucteMa (hoToammapara, MHUKPOCKONAa M TeJeckoma. lua3, Kak ONTHYecKas CHCTeMa.
Brnu30opyKoCcTh M JambHO30PKOCTb.

Pasnosxxenue 6esoro cera B criekTp. OnbiThl HtoToOHa. CrioxkeHue crieKTpalibHbIX 1BeTOB. Jlucnepcus cBera.

JHemoncmpavyuu.

[IpsaMonuHeiHOE pacTIpoCTpaHeHNE CBETA.

OTtpaxeHue cBerta.

ITonmy4yenne n300pakxeHU B INIOCKOM 3epKaie.

[Ipenomnenue ceera.

OnTH4yecKuii CBETOBOI.

Xo aydeit B coOuparomieit ImH3e.

Xon yuell B pacceuBarollel JIMH3E.

[Nony4eHne M300pa’keHnHt ¢ ITOMOIIBIO JIMH3.

IIpuHIMnD neictBus goTtoannapaTa, MUKPOCKOIIA M TEJIECKOTIA.

Mopens rnasa.

PaznoxxeHne Oesoro cBera B CIEKTP.

[Tomyuenne 6em0ro cBeTa MPH CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnvie pabomot u onvimel.

HccnenoBanne 3aBUCUMOCTH YTIJ1a OTP)KEHHSI CBETOBOTO JIy4ya OT yriia MaJleHus.

W3yueHne cBOWCTB N300pakeHMs B INIOCKOM 3€pKaJle.



HccnenoBanue 3aBUCUMOCTH yrja HPENOMIIEHHs OT yIia MaJeHHs CBETOBOTO Jyda Ha IPAHULE «BO3LYX—
CTEKJION.

[Momyuenne n300paKeHUH C MTOMOIIBI0 COOMPAIOIIEH JIMH3BI.

Omnpeneneane GOKYCHOTO PACCTOSHHUSA U ONTHYECKON CHIIBI COOMpPAOIIEH JTNH3HI.

OMnBITHI IO Pa3JI0KEHUIO OEJIOro CBETa B CIIEKTP.

OMnBITHI IO BOCTIPUSATHIO [[BETA IIPEIMETOB NPH UX HAOIIOAEHUH Yepe3 IIBETOBbIC (PHUIIBTPEL.

Paznea 12. KBanToBbI€ SIBJICHUS.

Oneitel Pesepdopna u mianerapHast Mozaenb atoma. Mojens aroma bopa. Mcnyckanue u norsioueHue cBeTa
atoMoM. KBaHThI. JInHeHUaThIe CIEKTPEI.

PagnoaktuBHOCTE. Anba-, OeTa- M ramma-msmydeHus. CTpoeHue aToMHOro snapa. HykinoHHas Monens
atoMHoro sapa. W3oromsl. PaguoaktuBHble npeBpamieHus. [lepuon mnosypacnaga atoMHbIX saep. JlelicTBue
PaZMOaKTUBHBIX U3TyUYEHUH Ha XKUBBIE OpPTraHU3MBI. 3all[iTa OT PAJHOaKTUBHOTO U3Ty4EHUs.

SnepHble peaknny. 3aKOHBI COXPAHEHHMS 3apsAIOBOTO M MACCOBOTO YHCEN. DHEPrHs CBSA3M aTOMHBIX SIIIEP.
CBs3p Macchl W 3Hepruu. Peakumm cuHTe3a u aeneHus sanaep. Victounmku sHeprunm ConHna u 3BE3x. SAnmepHas
9HEpreTHKa. JKOJIIOTHYECKUE TPOOIEMBI SIEpHOI SHEPTETHKH.

Hemoncmpayuu.

CHexTpsl U3Iy49EHHS U MTOTJIONICHHS.

CrieKTpbl pa3nuYHbIX T'a30B.

CrexTp BojOpOA.

Habmonenne Tpekos B kamepe Buiibcona.

Pabota cuéTunka HOHN3NPYIOMINX N3ITy4CHHH.

Peructpanus u3iaydeHus NpUpOIHbIX MUHEPAJIOB U IPOLYKTOB.

Jlabopamopnvie pabomut u onvimol.

HabmroeHne CIIONIHBIX 1 TMHEHYATHIX CIICKTPOB M3y ICHUS.

HccnenoBanue TpeKoB: U3MEPEHNE SHEPTUH YaCTHIIBI 10 TOPMO3HOMY ITyTH (10 (oTorpadusim).

H3mepenue paauoakTUBHOTO (hoHa.

IoBTOPUTENbHO-000011aK01LIMIT MOAYJIb.

[ToBTOpHTENBEHO-0000IAOIINI MOIYJb IpEIHA3HAYEH JUIl CHCTEMAaTH3allMd M O0OOIIEHHS IPEIMETHOTO
COJIepIKaHUs U ONBITA ICATEIBHOCTH, TPHOOPETEHHOTO MPH U3YUYEHHH BCEro Kypca (GU3UKH yriryOIEHHOTO YPOBHS, a
TaKOKe JUIS TIOATOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY K3aMEHY IO (hH3HUKE.

B nporiecce u3yueHnst JAHHOTO MOAYJIS PEATU3YIOTCS 1 MOIYYaloT JaJIbHEHIIee pa3BUTHE yICOHbIE JEHCTBH,
obecrieunBaOLIMe JOCTHKEHHE TPEIMETHBIX W METAlpeJMETHbIX pe3yJbTaToB O00ydeHHs, (OpMHUpOBaHHE
€CTEeCTBEHHO-HAY4YHO! I'PAMOTHOCTH: OOBSICHEHHUE U ONMCAHUE SIBJICHUIT HA OCHOBE NPUMEHEHUS (PU3UMYECKUX 3HAHUH,
WCCIe/I0OBaTEIbCKUE ICHCTBYS (BBIABIDKEHNE THUIIOTE3, MOCTAHOBKA LEJIM M TUIAHUPOBAHHE HCCIIEIOBAHUS, aHAIN3
JaHHBIX U IMMOJYYCHUEC BBIBOI[OB).

[peanoyruTenbHON GOPMON OCBOSHHMSI MOZLYJISI SIBJISIETCS IPAKTHKYM, IIPOrpaMMa KOTOPOTO BKIIIOYAET:

pelieHne 3ajad, OTHOCSIIMXCA K Pa3IMYHBIM pa3jenaM M TemMaM Kypca (U3MKHM, B TOM 4HCIE 3ajad,
MHTETPUPYIOIIHX COJIEpKaHHE PAa3HBIX Pa3/IeIIoB;

BBITIOJTHEHHE JIA0OPATOPHBIX PaOOT M ONBITOB (BKJIIOUYas pabOTHI U OMBITHL U3 NEpeYHeH K pa3zienaM Kypca) B
YCIIOBHUSIX CAMOCTOSTEIHHOTO NIAHUPOBAHMUS IIPOBEACHHS HCCIIEIOBAHHS, BBIOOPA M 000CHOBAHHSI METO/1a U3MEPEHNUS
BEJINYMH, COOPKH IKCTIEPUMEHTAIBHOH YCTAaHOBKH;

BBINOJIHEHUE NPOOJIEMHBIX 33/laHUM MPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa (3alaHus IO eCTeCTBEHHO-
HAy4YHOU rPaMOTHOCTH), B TOM UHMCJIE 33JIAaHUH C MEKIIPEIMETHBIM COJIEPIKAHUEM;

paboTy Haj rpyNIOBBIMH WIIM HHANBHULYaIbHBIMH IPOEKTaMH, CBI3aHHBIMH C CO/IEPXKAHUEM Kypca (DH3HKH.

N3yueHne mMoBTOPUTEIEHO-0000IIAIONIET0 MOAYIII MOKET 3aKaHUMBATHCS MPOBEICHUEM AMArHOCTUYECKOM
paboThI 3a Kypc ¢u3MKN yriryOIEHHOTO ypOBHS, BKJIIOUAIOMIEH 3aJaHUS PAa3HOTO YPOBHS CIOKHOCTH. Pe3ynbraTs
BBITIOJTHEHHSI JAMArHOCTHYECKOW pPaboThl MOTYT IOKa3bIBaTh CTENEHb T'OTOBHOCTH OOYYAIOMIMXCS K OCHOBHOMY
rOCYJapCTBEHHOMY 9K3aMeEHY 110 (PM3HKE, a TAKIKE CBUAETEIILCTBOBATH O IOCTUTHYTOM yPOBHE €CTECTBEHHO-HAYYHON
TPaMOTHOCTH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3HUKE HA
YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3ydyenue Qu3MKUM Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynpraTe u3ydenuss (U3MKM HA YpPOBHE OCHOBHOTO o00Imiero oOpa3oBaHUS Yy
oOyuJatomerocst OyayT c(hopMUPOBAHBI CIISAYIONINE JIMYHOCTHBIC PE3YJIBTAThI B YACTH:
o l)nampuomuueckozo éocnumanus:

MPOSIBIICHUE WHTEPECa K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (pr3udeckoi
HaYKHU;

[EHHOCTHOE OTHOIIEHHE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;
®  2)2parxcoanckozo u 0yXo06HO-HPABCHIBEHHO20 60CRUMAHUA:

TOTOBHOCTb K aKTUBHOMY YYacTHUIO B OOCYKJIEHUHU OOIIECTBEHHO 3HAYMMBIX U 3TUYECKUX
po0JIeM, CBSA3aHHBIX C PAKTHYSCKUM TPUMECHEHUEM JOCTHKCHHUI (DU3HKWY;

OCO3HAHHE BaKHOCTH MOPAIbHO-3THYSCKUX MPUHITUIIOB B JIEATEIEHOCTH YIEHOTO;
® 3)Icmemuuecko2o 60CHUMAHUA:

BOCTIPUATHE ICTETUYCCKUX KAueCTB (PU3UYCCKONW HAYKH: €€ TApMOHHYHOTO MOCTPOCHHSI,
CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

e 4)yennocmu HayuHO20 NO3ZHAHUA:

OCO3HaHHE LEHHOCTU (PU3MYECKONW HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHHS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJIOT U, BAYKHEHIIIEH COCTABISIONIEH KYJIbTYPHI;

OpHEHTAIMSI B JICATEIHHOCTH HA COBPEMCHHYIO CHUCTEMY HAyUYHBIX TPEICTABICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPO/IBI;

pa3BUTHE HAYYHOI JTF0003HATEIHLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AeSITENEHOCTH;

e 5)popmuposanun Kyaiomypul 300p06ba U IMOUYUOHAILHOZ0 O1A2ONOTYHUA:

OCO3HaHHUE IIEHHOCTH 06e301MacHOro o0pas3a *HU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUPE,
B2XHOCTH TIPABHJI OE30MACHOTO TMOBEICHUS HA TPAHCIIOPTE, Ha JIOPOTax, C AJIEKTPUUSCKUM U
TEIIOBBIM 000PYTIOBAaHUEM B IOMAIITHUX YCIIOBHUSX;

c(hOpMHUPOBAHHOCTH HaBbIKA pedIeKCHH, IPU3HAHUE CBOETO MpaBa Ha OLTUOKY U TAKOTO JKe
mpaBa y APyroro 4eioBeKa;
® 6)mpyooeozo éocnumanusn:

AKTUBHOE y4YacTHe B PEIICHHH MPAKTUYECKUX 3a/ad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpTaHM3aINH, TOPOJIa, Kpas) TEXHOJIOTHUECKON M COIMAILHOW HAMPABICHHOCTH, TPEOYIOMINX B
TOM YHUCIIC U QPU3HYECKUX 3HAHH;

MHTEpPEC K MPAKTHIECKOMY U3YUYEHHIO MPOECCHii, CBI3aHHBIX ¢ (DU3UKOI;

e  7)IK0102UYECKO20 60CRUMAHUA:

OpUEHTAIlsl Ha TpUMEHEeHHe (U3MYECKUX 3HAHUU IS pelleHus 3agad B o0yacTu
OKPYXAIOIIe CpeJbl, TUIAHUPOBAHUS MOCTYNKOB U OLEHKH WX BO3MOXHBIX IMOCIEICTBUH IS
OKPYXaIOIIEi Cpeibl;

OCO3HaHWE TJI00aTHLHOTO XapaKTepa KOJOTHICCKUX MTPOOJIeM U IyTel UX PEeIICHUS;
® 8)adanmayuu K UMEHANOUWUMCA YCAOBUAM COUUATLHOIU U RPUPOOHOIL CPEObl:

MOTPEOHOCTh BO B3aUMOJICHCTBUU TIPU BBHIMIOJHCHHH WCCIICOBAaHUH H  MPOCKTOB
(bu3MYECKOI HAMIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTHUX;



MOBBIIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO JICATCIbHOCTD;,

NOTPEOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHWN, YMEHUN (POPMYITUPOBATH UACU, TIOHATHUS,
TUTIOTE3bI O (PU3HUECKUX OOBEKTAX U SBICHHUSIX;

OCO3HaHHE ACPUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00J1aCTH (DU3HKH;

IUTAHUPOBAHKME CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3NYCCKUX 3HAHUI;

CTpEeMJICHHE aHATTM3UPOBATH U BBISBISATH B3AaMMOCBS3HU IIPUPOJIBI, OOIIECTBA M IKOHOMUKH,
B TOM YHCIIE C HCIIOIh30BaHUEM (PU3NICCKUX 3HAHU;

OIICHKA CBOMX JCHCTBHHM C YydY€TOM BIIMSHHS Ha OKPYXKAIOIIYI0 CPeIy, BO3MOXKHBIX
ri00aJIbHBIX ITOCIEACTBHM.

METAINPEJMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOGHMsSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomerocsi OyayT CcGOPMHUPOBAHBI MeTampeAMeTHbIE Pe3yJbTaThbl,
BKJIFOYAIOIIME I[I03HABATEIIbHBIC YHUBEpPCAJIbHBIE Y4YeOHBIC JCHCTBUSA, KOMMYHHKATHBHbBIC
yHUBEpCcaJbHbIe yueOHbIE IeUCTBUSA, PETYIATUBHbIC YHUBEPCAIbHbIC yueOHbIC ACHCTBUS.

ITo3HaBaTe/IbHbIE YHMBepPCcaJbHbIe Y4eOHblIe 1eliCTBUS
ba3oBbie Joruyeckue geficTBus:

BBISBIIATh M XapaKTepU30BaTh CYIIECTBEHHbIE IPHU3HAKM OOBEKTOB  (SBICHMIA),
KJIaccu(puIupoBaTh ux;

BBISIBIISITh 3aKOHOMEPHOCTH M IPOTHBOPEUYUS B pAacCMaTPUBAaEMBIX (PaKTax, NAaHHBIX U
HaOJII0JICHUSAX, OTHOCALIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJIATh IPUYMHHO-CJIECJICTBEHHbIE CBSI3M IPU H3Y4YeHUM (GU3MYECKUX SBICHUH U
IPOLIECCOB, JIeNIaTh BHIBOJIBI C UCIIOJIb30BAaHUEM JIETyKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEJIUUMH;

CaMOCTOSITENIbHO BBIOMpPATh CHoco0 pemieHus ydeOHoW (usmueckoi 3agaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHUs, BHIOOp Hauboee MOIXOISAMIET0 ¢ YYETOM CaMOCTOSTEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3zoBble ncciegoBarebCcKue AeCTBUS:

MCIIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKUII MHCTPYMEHT IO3HAHMUS,

HIPOBOJUTH [0 CaMOCTOATEIbHO COCTABJICHHOMY IUIAHY OIBIT, HECIOKHBIA (U3NUECKUI
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BaHNE (PU3UYECKOTO SIBICHUS;

OLICHMBAaTh Ha MPUMEHHMOCTb U JOCTOBEPHOCTh HH(GOpPMAIMIO, MOIYYEHHYIO B XOJI€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM MPOBEIEHHOTO
HaOJII0IeHNUs, OIIbITA, UCCIICOBAHMS;

IIPOrHO3MPOBATh BO3MOXHOE JalibHElIee pa3BUTHE (PU3MUYECKHX IPOILIECCOB, a TaK¥Ke
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHATHh pa3InYHble METObl, MHCTPYMEHThl M 3alpochl MpHU TOUCKE M OTOOpe
nH(pOpPMaLlMU WIN JaHHBIX C YUETOM IPeAoKeHHON yueOHOoM (pusnueckoi 3a1auu;

aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh U HMHTEPHIPETUPOBATH HH(GOPMALMIO Pa3IHUYHBIX
BUJOB U (pOPM IpECTaBICHHUS;

OLICHUBATh HAJEKHOCTh MHPOPMALIMU O KPUTEPHSM, MPEIOKEHHBIM YUYUTENIEM WU
c(OpMyJINPOBAHHBIM CAMOCTOSITEILHO;



CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMYy TPEACTABICHUS HWHPOpMaUA |
WJUTIOCTPUPOBATH pellacMble 3a7aui HECIIOKHBIMU CXEMaMH, TharpaMMaMi, WHOU Tpadukoi u
X KOMOMHAIUSMH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B X0J1¢ 00CyXJIeHUsI y4eOHOro MaTepHualia, pe3yJbTaToB JJAOOPATOPHBIX padOT U MPOCKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBbI M BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha
pelleHure 3a7jauu U NoepKaHue 01aroxxenareaIbHOCTH OOLIEHHUS;

COIIOCTABJISITh CBOU CYXICHHUS C CYKICHUSIMH APYTUX YYACTHUKOB JUAJIOTa, 0OHAPYKUBAThH
pPa3JIMYME U CXOJICTBO MO3ULIHIA;

BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

myOJIMYHO MPEACTABIATH PE3YJIbTAaThl BHIIOJTHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCJIEIOBAHMUSI, IPOEKTA);

MOHMMATh ¥ UCIOJh30BaTh MPEUMYIIECTBA KOMAHJIHON W MHIUBUAYaIbHOW paOOTHI TpU
pelIeHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

NPUHUMATh L€ COBMECTHON JESTeNbHOCTH, OPraHU30BbIBaTH JEUCTBUA MO €&
JOCTHKEHUIO: PacHpeleNisiTh PO, 00CYKIaTh MPOLIECCHl U PE3yJIbTaThl COBMECTHOM paboThI,
0000111aTh MHEHUS HECKOJIIBKUX JIIOIEI;

BBITIOJIHSITH CBOIO YacTh pabOThI, JOCTUTash KauyeCTBEHHOrO pe3yJbTaTa IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C IPYTUMU YJICHAMH KOMAaH/IbI;

OIICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CAMOCTOSATEIHHO
c(hopMyIMPOBAHHBIM YUYACTHUKAMHU B3aHMOICHCTBHS.

PeryisiTuBHbIe yHMBepcaabHble y4eOHbIe AeiicTBUSA
Camoopranmu3anus:

BBISBJISITH MPOOJIEMBl B JKU3HEHHBIX U yUEOHBIX CUTyalUsX, TPEOYIOIIMX AJIsl peleHUs
bu3nyecKuX 3HaAHMI;

OPUEHTHUPOBAThCSI B Pa3IMYHBIX MOJAXOAAaX TNPUHATHS peleHUHd (MHIUBUAYaABHOE,
NPUHATHE PELICHUs B TPYIIIE, IPUHATHE PEIIEHUH Irpynmoil);

CaMOCTOSITENIbHO COCTABJIITh QJITOPUTM peuIeHHus] (QU3MYEeCKOM 3ajauyd Wi IUIaH
UCCIIEIOBaHUSI €  y4€TOM HMEIOLIUXCS PECYypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHpOBATh MIPEIaraéMble BApUAHTBI PELLIEHUN;

JienaTh BBIOOpP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAJIBHBIH MHTEJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyalluM U IpeJyiaraTh MiaH €€ U3MEHEHMUS,

OOBSICHATh MPUYMHBI JTOCTUKEHUS (HETOCTH)KEHUS) Pe3yJbTaTOB JAEATENbHOCTH, /1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH (B TOM YHCII€ B XOJ BBIIOJHEHUS (PU3UUECKOIO
UCCJIEIOBaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIbCTB, M3MEHHUBIIUXCS CHUTyallui,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIETIU U YCIOBUSM.

CTaBUTh ce0s1 Ha MECTO JAPYTOro YeIOBeKa B XO/€ CIIopa WK AUCKYCCUU Ha HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

IPU3HABaTh CBOE MPABO Ha OIIMOKY MPH pelIeHnH (PU3HUECKUX 3a/1a4 WIN B YTBEPIKICHUAX
Ha Hay4YHbIE TEMBI M TaKOE XK€ MPaBo JPyroro.



IMPEAMETHBIE PE3YJIBTATbBI

K koHiy oOydeHus ¢ 7 Kiacce NPEIMETHBIC Pe3yJIbTaThl HA YIUIyOJEHHOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUI:

MCIIOJIb30BATh MOHATHUSA: (PU3HUECKHUE U XUMUYECKHUE SIBICHUS, HAOII0IeHIE, SKCIIEPUMEHT,
MOJIeJIh, TUTIOTE3a, CAUHUIBI (PH3UYECKUX BEITUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS
BelecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHMYECKOe JBIXEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpHs, paBHOJCHCTBYIOIIAs cui, JedopManus
(ympyrasi, miacTuyeckas), HeBeCOMOCTb, COOOIAOIIUECS COCY/IbI;

YBEPEHHO pa3nmuyaTh sBiacHusS (Iud@dy3us, TEIUIOBOE MBIKEHHUE YACTHI[ BEIIECTBA,
paBHOMEpPHOE [BMKCHHE, HEPAaBHOMEPHOE [BIDKECHUE, WHEPIUS, B3aUMOJCHCTBUE TElI,
paBHOBecHE TBEPIBIX TENl C 3aKPEIIEHHOW OChIO BpallleHUs, Iepefayda AaBleHUs TBEPIbIMU
TeJlaMM, >KUIKOCTSIMM U Tra3aMu, aTMoc(epHoe [JaBlieHHE; IIJIaBaHUE TeN, IpEeBpalleHus
MEXaHWYECKOW JHEPruH) IO OINHCAHUI0 WX XapPaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIONINX JaHHOE PU3NUIECKOE SIBIICHUE;

pacro3HaBaTh MPOSBIEHUE U3YUYECHHBIX (PU3NUECKHUX SBJICHHUH B OKpYXKaroIIeM MUpe (B TOM
yrcie (U3nUecKue sIBICHUS B IPUPOJIE: TPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B )KMBOMH
¥ HOKUBOU MPUPOJIE, ICUCTBHE CHII TSHKECTH, TPEHUS, YIPYTOCTH B IPUPOJIC U TEXHUKE, BIUSIHUC
aTMoc(hepHOro JaBJiCHUS Ha KUBOW OpPraHW3M, IUIABaHHWE PhIO, pplYard B TEJE YEJIOBEKa), MPU
9TOM TMEPEBOJUTH MPAKTHUECKYIO 3a/ady B Y4eOHYIO, BBIICNATH CYyIIECTBEHHBIE CBOHCTBA
(mpu3HakK) GU3NIECKUX SBJICHUH;

OIKMCHIBATh M3YYCHHBIC CBOHCTBA TeN M (DU3UYECKHE SIBJICHHS, WCIONB3Ys (U3HUCCKUC
BEIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIISCTBA, BpPEMS, IyTh, CPEAHSSI CKOPOCTh, CHJIA
YOPYTOCTH, CUJia TSXKECTH, BeC Tela, CUiia TPeHHUs, JaBJlIeHUe TBEPIOTO Tela, NaBleHHe cToida
JKUJKOCTH, BBITAJIKUBAIOIIAS CHUJIa, MEXaHM4YecKas padoTa, MOIUIHOCTh, IJIEYO CHUJIbI, MOMEHT
CWIBI, KOX(Q(UIIMEHT IIOJIC3HOTO JCUCTBUS MEXaHW3MOB, KUHETHYECKas M IOTCHIIMATbHAS
SHEprus), MPU OMUCAHWH MPABWIBHO TPAKTOBATh (PU3NICCKUI CMBICI UCIIOJIB3YEMbIX BEIIMUYHUH,
uX 0003HAYEHUS U eTUHUIIBI (PU3MUECKUX BEIUYUH, HAXOIUTh (OPMYIIBI, CBA3BIBAIOIINE JAHHYIO
bu3NYECKyI0 BEJIMYMUHY C APYTUMHU BETUYMHAMU, CTPOUTH TpadUKU M3yUYEHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEIIMYNH;

XapaKTepU30BaTh CBOMCTBA TeN, (U3WUYECKUE SBICHUS M TPOIECCHI, UCTIONB3Ys MpaBuia
CIIOKeHHsI CHIT (BJIOJIb OJHOM MpsiMOii), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumena, IPaBUIO
paBHOBecHsI pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUs MEXaHUYEeCKOU
SHEPruH, TPH OTOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3alUCBIBATh €ro
MaTeMaTHYECKOE BBIPAKCHHUE;

CTPOUTH MPOCThIe (HU3MUECKHE MOJENH PEabHBIX OOBEKTOB, MPOIECCOB U SBJICHMUIA,
BBIICTISITh TIPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOICTBAa OOBEKTOB, IMPOIIECCOB,
SIBIICHUH, IPUMEHSATh (PU3NICCKUE MOJICIH JIJIsl OOBSICHEHUS (PH3NIECKHX MPOIIECCOB U PEIICHUS
y4eOHBIX 33714,

OOBSACHATh (PU3UYECKHUE SBICHUS, MPOLIECCHl M CBOMCTBA TN, B TOM YHCJIE B KOHTEKCTE
CUTyallui MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, W peliarh KayecTBEHHBIC 3a/la4l, B TOM
quclie TPeOYIOIINe YHCICHHOTO OICHUBAHUS XapaKTEPHBIX 3HAYCHUH (PU3NICCKUX BEITHYNH, TIPH
9TOM BBIOMPATH aJICKBATHYIO (DU3MUECKYIO MOJICIb, BBISBIISTH IPHYUHHO-CIICICTBEHHBIC CBSI3U U
BBICTpAaUBaTh JIOTUYECKYIO IIEMOYKY pAaCCYXACHUW C OMOpod Ha W3y4YeHHBIE CBOMCTBA
bu3nYeCKUX SIBICHUN, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MO/IEIH;



pemarh pacuéTHple 3amaud (B 2—3 MEWCTBHS) MO HW3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpasi aJeKBAaTHYIO (IU3MYECKYI0O MOJeNb, C HCIOJIb30BaHUEM 3aKOHOB U  (Qopmyi,
CBSI3BIBAIOIIMX (PM3MYECKHE BEIMYMHBI, 3alMChIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE pEIICHUE
3aJa4uM, BBISABISATH HEIOCTAIOUINE WJIM HM30BITOYHBbIE JaHHBbIE, 0OOCHOBBIBATH BHIOOP MeETOJa
pellleHus 3aJayd, MKCIONb30BaTh CIPABOYHBIC JIaHHBIE, MPOBOJAMTH MaTeMaTHYECKUE
npeoOpa3oBaHusl U pacuéThl, OLIEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAYeHUsl (HU3NIECKO
BEJIMYMHBI M ONPEACIATh Pa3MEepHOCTh (U3UYECKON BETMYMHBI, MOIYYEHHOW NpPU PELICHUU
3a]a4u;

pacro3HaBarh MpoOIeMbl, KOTOPbIE MOXKHO PELIUTh IIPU MOMOIIU (PU3HUUECKUX METOOB, U
npeuiaraTb OPUEHTUPOBOYHBIN CIIOCOO pEIIeHUs,, B OMHCAHUHU HCCICIOBAHUS PACIO3HABATH
IPOBEPSEMOE TPEANONI0KEHUE (TUIIOTE3Y), HHTEPIPETHPOBATH NOJYUYCHHBINA PE3ybTaT;

MIPOBOAMTD OTBITHI IO HAOIIOACHUIO (PU3NYECKUX SBICHUI WM (PU3NUECKUX CBOWCTB Tell
(muddy3us, TerIoBOe pacIIMpeHHE Ta30B, SBICHUE WHEPIUH, W3MEHEHHE CKOPOCTH IIpH
B3aMMOJICHICTBUM TeN, TMepefaya MJaBJICHHUs JKUIKOCTBIO W Ta30M, MPOSBICHUE ACUCTBUS
aTMOC(EpHOTO JIaBICHUS, JIEHCTBHE MPOCTHIX MEXaHU3MOB): (POPMYIHPOBATH IMPEAIOIOKEHHE
(rumoTe3y) 0 BO3MOXKHBIX pe3ylibTaTaX HaOJIOJIEHUH, CAMOCTOATEILHO COOUpaTh YCTAHOBKY U3
n30BITOYHOTO Habopa 0060pyAOBaHUS U (HOPMYIHPOBATH BHIBOJIBI;

NPOBOJIUTH NPSMBIE M KOCBEHHBIE H3MEpEHHS (U3NUYECKUX BEIMYHH (pacCTOSIHHUE,
POMEXYTOK BPEMEHH, Macca Tela, 00bEM Tena, cujla, TeMIepaTypa, TIOTHOCTh JKUAKOCTH U
TBEPAOrO TENa, CHJIa TPEHUS CKOJIBKEHUS, JaBIIEHHE BO3/yXa, BBITAJIKUBAIOLIAS CHIIA,
NEICTBYIOIIAs HA MOTPYKEHHOE B )KHUJIKOCTh TEJO, KOAPPUIIUEHT MOJIE3HOTO IEHCTBUS MPOCTHIX
MEXaHM3MOB) C HCIOJH30BAHUEM AHAIOTOBBIX U IU(PPOBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP
METOo/a W3MepeHus, (PUKCHpPOBaTh TOKa3aHWs NPUOOPOB, HAXOAWTH 3HAUYCHUE H3MEPSIEMOM
BEJIMUMHBI C TIOMOIIBIO YCPEIHEHUS Pe3yIbTaTOB CEPUU U3MEPEHUN U OLIEHHWBATH MOTPEUTHOCTh
U3MEPEHU;

IPOBOJUTH HECIIOKHBIE SKCIIEPHUMEHTAILHBIC MCCIECOBAHUS 3aBUCHMOCTEH (DU3NIECKUX
BEJIMYHH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBUKYIIETOCS TeJIa OT BPEMEHHU JIBHKCHHUS TeJIa, CHIIBI
TPEHHUsI CKOJIBKEHUS OT CHJIBl HOPMAJIBHOTO JIaBlIEHUS, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CUJIl TPEHHUS OT IUIOMIAAN CONMPUKOCHOBEHUS TeN, CHIIBI YHOPYrOCTH OT
YIJIMHEHUS TPYKHUHBI, BBITAIKABAIONICH CHIBI OT 00BEMa MOTPYKEHHOW YacTH Tela W OT
IUIOTHOCTH JKHUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH TeJa, OT TIIyOWHBI, Ha KOTOPYIO
MOTPYXKEHO TEeJ0, YCIOBHUH MIIaBaHUs TeJ, YCIOBUN pPaBHOBECHS phluara U 0JI0KOB): COBMECTHO C
yuuteraeMm (QopMyITUpOBaTh 3aady U TUIOTE3y HCCIEAOBaHUS, CAaMOCTOSITENIbHO TUIAHUPOBAThH
UCCIIEIOBAaHUE, CAMOCTOSTENTLHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIOJB30BAHUEM
WHCTPYKIIHUH, TPEICTABISATE IMOyYeHHBIE 3aBUCHMOCTH (PU3NYECKUX BEITMYWH B BHJIE TAOIUI] U
rpaduKoB, OIIEHUBATh MMOTPEIIHOCTH, JIENATh BEIBOJIBI 110 pe3yIbTaTaM HUCCIIEeIOBaHUS;

coOirofaTh MpaBWia TEXHUKHM O€30MacHOro Tpyna mnpu padboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHITUIIBI ICHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OApOMETp, pbluar, MOJABMKHBIA U HETOABUKHBIN OJIOK,
HAKJIOHHAsS TUIOCKOCTH;

XapaKTepU30BaTh MMPUHITUIIBI ICHCTBUS H3yUYECHHBIX MPUOOPOB, TEXHUYCCKUX YCTPOUCTB U
TEXHOJIOTUIECKUX MPOIIECCOB C OMOPOW Ha UX OMUCAHUS (B TOM YHCIIC: TOAIIUITHUKH, YCTPOUCTBO
BOJIONIPOBO/A, TUAPABIMYECKHH Mpecc, CU(pOH, MAHOMETP, BBICOTOMEp, MOPIIHEBOH Hacoc,
apeoMeTp), UCTOJIb3ys 3HAHUS O CBOMCTBAaX (PU3NUYECKUX SABJICHUN U HEOOXOAUMBIE (PU3UUECKUE
3aKOHBI M 3aKOHOMEPHOCTH;



HCIIOJIb30BaTh CXEMBl M CXEMAaTHYHBIC PHCYHKH HM3YyYEHHBIX TEXHMYECKHUX YCTPOWCTB,
U3MEPUTENBHBIX TPHOOPOB U TEXHOJIOTMYECKHX MPOLIECCOB MPHU PEIICHUH yU4eOHO-TIPAKTHUECKUX
3a/1a4;

OPUBOANUTh HIpUMEpPbl  (HAXOAWTh HMHPOPMALUIO O IMpUMepax) HPaKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM AJs o0ecrnedeHus 0e30MacHOCTH
npu oOpamieHuu ¢ NpudopaMM W TEXHHUUYECKUMH YCTPOWCTBAMHM, COXPAHEHHS 30POBbS U
cOOII0CHHSI HOPM 3KOJIOTMUECKOT0 IIOBEIEHUS B OKPYXKalOLIel cpee;

OCYILECTBIIATh OTOOP UCTOYHMKOB MH(OpManuu GU3n4ecKoro cojaepxanus B MHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl MOMCKOBBIA 3alpoc, HA OCHOBE HMMEIOIIMXCS 3HAHUH U ITyTEM
CpaBHEHHS  pa3JIMYHBIX  HCTOYHUKOB  BBIACHATH  HMH(POpPMAIUIO, KOTOpas  SBISETCA
IIPOTUBOPEUYMBON UM MOXKET OBITH HEJJOCTOBEPHOM;

UCIOJIb30BaTh IIPHU BBIOJHEHUH Y4YEOHBIX 3a/laHMi HAay4HO-NOMYJISIPHYIO JIUTEpaTypy
(GU3M4ecKOro cojJepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BlaaeTh
npuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMs WHGOpPMAIMKA U3 OJHOW 3HAKOBOM
CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpaTKUE MHUCBMEHHbIE U YCTHBIE COOOLICHHsS Ha OCHOBE 2—3
UCTOYHHUKOB MH(POpPMALUU (PU3UUECKOT0 COAEPKaHUs, B TOM 4yHcie MyOJINYHO JeiaTh KpaTKue
cooOImIeHnsT O pe3yibTaTax IPOEKTOB WM YUYeOHBIX HCCIEAOBAHHMA, MPH 3TOM TPAMOTHO
UCTIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIIJICHHE
Mpe3eHTAlNEN;

IPU BBINOJIHEHUHM Y4YeOHBIX IPOEKTOB M MCCIIEJOBAHUM pacnpenessaTh 00sS3aHHOCTU B
IPYyIIIIE B COOTBETCTBUH C ITIOCTaBICHHBIMU 33/1a4aMU, CJICIUTH 3a BHIITOJIHEHUEM IIJIaHA ICHCTBHM,
aJIeKBaTHO OLIEHUMBaTh COOCTBEHHBIM BKJIaJ B JIEATEIbHOCTh TIPYyMIbl, BbICTPAUBATh
KOMMYHHMKaTUBHOE B3aMMOJCICTBUE, yUUThIBasi MHEHUE OKPYKAIOLIHX.

K xonny oOyuenusi ¢ 8 knacce npeaMeTHbIE pe3yibTaThl HA YINIyOJIE€HHOM YPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

UCIOJIb30BaTh MOHATUS (Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKHE U aMOp(HbIE TeJa, HACBIIIIEHHbIN
U HEHACBHILEHHBIM Map, CcHocoObl M3MEHEHUs BHYTPEHHEW HHEpPruM, 3JIEMEHTapHbIN
ANEKTPUYECKUI 3apsi], IPOBOJIHHKH, MOJYIPOBOJHUKH, TUIEKTPUKH, HCTOYHUKN TTOCTOSSHHOIO
TOKa, JIEKTPHUUECKOE U MarHUTHOE TOJIsl, ONTUYECKas CUCTEMAa) U CUMBOJIMYECKUHN S3bIK (PU3UKU
IPU PELICHNH YUeOHBIX U MPAKTUUYECKUX 3a]1a4;

YBEPEHHO pa3iIuyaTh SBJICHUS (TEILUIOBOE pacIIMpeHHe (CkKaThe), TEIMJIOBOE PABHOBECHE,
MIOBEPXHOCTHOE HATSHDKEHME, CMAYMBAHME, KAWUIAPHBIE SBJICHUS, WCIAPEHHUE, KOHJCHCALUs,
IUIaBJICHWE, KPUCTAJUIM3ALUs, KHIIEHHe, CIOCOObl Teruionepenaud (TerIONpOBOAHOCTD,
KOHBEKIMs, W3Iy4yeHHE), TEIUIOBbIE MOTEpH, DJIEKTpU3alus Tell, B3aUMOJEWCTBUE 3aps/IoB,
JIEHUCTBHSI DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHME, B3aUMOJCHCTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO MOJIsl Ha MMPOBOJAHUK C TOKOM) 10 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JJaHHOE (PU3UYECKOE SBICHUE;

pacrio3HaBaTh NPOSBICHUE N3YUEHHBIX (DU3NUYECKHX SIBICHUI B OKpY’KaIOIIeM MHUpE (B TOM
ymciie GU3nUecKue SBJICHUS B NMPUPOJE: MOBEPXHOCTHBIE U KallWJUIIPHBIE SBJIECHUS B MPHUPOJE,
KpUCTalIbl B npupone, wusinydeHue ConHua, 3aMep3aHHe BOJOEMOB, MOpPCKHE OpH3BL,
o0Opa3oBaHHUe pOChl, TYMaHa, MHEsl, CHETa, MJIEKTPUUYECKHE ABJICHHUS B aTMoc(hepe, AIeKTPUIECTBO
KHUBBIX OpPraHU3MOB, MarHWTHOE Mojie 3eMiH, Apeiid MOIHOCOB, POJIb MArHUTHOTO IO JUIS



’KM3HM Ha 3emile, NOJSIPHOE CUSHUE), IPH ATOM NEPEeBOIUTh NPAKTUYECKYIO 3a/jauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUMH;

OIKCHIBATh M3YYECHHBIC CBOMCTBA TeN M (PU3UYECKUE SIBJICHUSA, UCHOJIB3YS (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEpPrusl, KOJUYECTBO TEIUIOTHI, paboTa rasa, yJelibHas
TEIUIOEMKOCTh BEILLECTBA, yJeJIbHAS TEIJIOTa IUIaBJIECHUs, yAeIbHas TEIUIoTa NapooOpa3oBaHusl,
yZenbHasl TEeIJIOTa CrOPaHUs TOIUIMBA, KOA((GUIIMEHT MOJIE3HOTO JICHCTBUS TEIJIOBOM MAIIWHBI,
OTHOCHUTEJIbHAs BIAQXHOCTh BO3JyXa, D3JEKTPUUECKUN 3apsl, CHJa TOKa, 3JIEKTPUUECKOe
HalpsDKeHUe, CONpoTHBIeHHE NMpoBoaHuKa, D/IC B Lemu NOCTOSHHOIO TOKA, 3JIEKTPUYECKOE
yZielbHOE CONPOTUBIICHNE BELECTBA, pab0Ta U MOLTHOCTb IEKTPHUUECKOr0 TOKA), IPH OMUCAHUU
NOPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEIUYMH, MX OO0O3HAUYEHUS U
eIMHUIBl (DPU3UYECKUX BEIMYMH, HAXOAUTh (HOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3UUECKYIO
BEJIMYMHY C JIPYT'MMHU BEJIMYMHAMM, CTPOUTH I'papUKU HM3yYEHHBIX 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3NYECKHE SIBICHUS U MPOIECCHI, HCIIOIB3YsI OCHOBHBIC
MIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHHUS BEIIECTBA, YPAaBHEHUE TEILJIOBOIO
OanaHca, 3aKOH COXpAaHEHMs 3JIEKTPUYECKOTo 3apsja, 3akoH KysoHa, IpUHIMI CyNeprno3ULUuu
JJIEKTpUUECKUX Mosel, 3akoH Oma ans yuyacTka nenu, npasuia Kupxroda, 3akon Oma uis
NIOJIHOM 1enu, 3akoH Jxoyns-JIeHna, 3aKOH COXpaHEHWS DSHEPruM, IIPU OTOM pas3jInyaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U €T0 MAaTEeMaTH4YEeCKOE BBIPAKCHNUE;

CTPOUTH MPOCThIE (PU3HMUECKUE MOJENIN peabHBIX OOBEKTOB, NMPOLIECCOB M SBJICHHUH,
BBIJICJIATE TP 3TOM CYILIECTBEHHbIE U BTOPOCTENEHHBbIE CBOMCTBA OOBEKTOB, IMPOLIECCOB,
SIBIICHUW, TPUMEHATH (PU3NUECKUE MOJENHU Uil OOBSICHEHUS (PU3MUYECKUX MPOIIECCOB U PEUICHUS
y4eOHBIX 3ajay;

OOBSICHATh (PU3UUECKUE SABJICHMS, IIPOLIECCHl U CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyallMi NPaKTHUKO-OPUEHTUPOBAHHOI'O XapakTepa, M pellaTh KaueCTBEHHbIE 3a/laud, B TOM
qrcie TpeOyoIue YUCIESHHOTO OLIEHUBAHUS XapaKTePHBIX 3HAYCHUN (DPU3NUIECKUX BEITMYUH, ITPH
ATOM BBIOMPATh aJIeKBAaTHYIO (DU3HUECKYIO MOJEIb, BBISBIISTh IPUUUHHO-CIIEICTBEHHBIE CBSI3U U
BBICTPAauBaTh JIOTUYECKYIO LENOYKY pacCykJECHHH C OINOpPOHM Ha H3Y4YEHHBIE CBOMCTBA
bu3nueckux sABICHUH, GU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJEIIH;

YBEPEHHO peniaTh pacu€THbIE 3a/1a4M (C ONOpoi Ha 2—3 ypaBHEHHUS) IO N3y4aeMbIM TEMaM
Kypca (pu3uky, BbIOMpas aJeKBaTHYIO (PU3WYECKYIO MOJENb, C HCIOJb30BaHHEM 3aKOHOB U
(bopMyI1, CBA3BIBAIOIINX (PU3UUECKUE BEJIMYMHBI, 3alIMCHIBATh KPATKOE YCIOBUE M pa3BEPHYTOE
pelleHne 3a/laud, BBISBIIATH HEIOCTAIOUIME WM M30BITOUYHbIE JJTaHHBIE, 0OOCHOBBIBATH BHIOOD
METOJla pelIeHMs 3a/layd, HCI0JIb30BaTh CIPAaBOYHbIE JIaHHBIE, IPUMEHATh METOJbl aHaIHu3a
pa3MepHOCTeH, HCIONb30BaTh rpadUyecKue METOAbl  pelIeHus  3aaad, MPOBOJUTH
MaTeMaTHuecKue mpeoOpa3oBaHus W pacu€Thl, OLIEHWBATh PEATMCTUYHOCTH IOJYYEHHOTO
3HaYeHHUs (uU3NyecKoW BEIMYMHBI U OINPENeNATh Pa3MEPHOCTh (U3UUYECKON BETUYMHBI,
MOJTyYE€HHOM MPpH pelIeHnH 3a/1auH;

pacro3HaBaTh MpoOIeMbl, KOTOPbIE MOXKHO PELIUTh IPU MOMOLIU (PU3HUECKUX METOOB, U
npeJiaraTb OPUEHTUPOBOYHBIN CIIOCOO pelIeHUs,, B OMMCAHUU HMCCIEJOBAHUS PACIO3HABATH
poBEpsEMOe TPEANONI0KEHUE (TUIIOTE3Y), UHTEPIPETHPOBATh NOJYUYEHHBINH Pe3yibTaT;

MIPOBOAMTD OMBITHI IO HAOIIOJECHUIO (PU3NYECKUX SBICHUIN WM (PU3NUECKHX CBOWUCTB Tell
(kanwIIspHbIE SBJICHUS, 3aBUCHUMOCTBH JIaBJIEHUS BO3JyXa OT ero o0ObEMa U TeMIleparypsbl,
CKOPOCTH IIpolLlecCa OCThIBaHMS (HArpeBaHus) NpU H3JIYYEHHH OT IBETa HU3Iydarolei
(moryomaoneif) MOBEpXHOCTH, CKOPOCTh HCHApEHUs BOJBI OT TEMIIEPAaTyphl KHUIKOCTH U
wionaad e€ MOBEPXHOCTH, 3JIEKTpU3alMs Tell U B3aUMOJEHUCTBUE 3JIEKTPUUYECKUX 3apsi/ioB,



B3aMMOJICHICTBHE TIOCTOSHHBIX MAarHWTOB, BHU3yalU3allMsl MAarHUTHBIX MOJEH MOCTOSIHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOI'O IOJS HAa IPOBOJHUK C TOKOM, CBOICTBAa 3JIEKTPOMAarHmra,
CBOWCTBA AJIEKTPOABUTATENS HOCTOSTHHOTO TOKA): (POPMYIIMPOBATH POBEPSEMOE MPEIIOTI0KECHNE
(rumoTe3y) o BO3MOXHBIX pe3yjbTaTaXx HaOJIOAEHUH, CAaMOCTOATENBHO COOMPATh YCTAaHOBKY M3
n30BITOYHOr0 HabOpa 000Py10BaHMsI, ONIUCHIBATE XOJ1 OIbITA U (POPMYJINPOBATH BHIBOJIBL;

OPOBOJIUTH NpPsSMbIE M KOCBEHHBIE H3MEpeHHs (U3NYECKHX BEIHYMH (TeMIeparypa,
OTHOCHUTEJIbHAs BIAXHOCTh BO3AyXa, CWla TOKA, HANPSDKEHUE, YJENbHas TEIIOEMKOCTh
BEIIIECTBA, COINPOTHBIIEHUE IPOBOJHUKA, paboTa M MOLIHOCTb 3JIEKTPUUYECKOI'O TOKa) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U U POBBIX IPUOOPOB, 000CHOBBIBATH BEIOOP METOAA U3MEPEHHUS,
(¢uKcupoBaTh MOKa3aHUs NMPUOOPOB, HAXOIUTH 3HAYEHUE HU3MEPSIEMOI BEIMYMHBI C TOMOIIBIO
YCPEIHEHUS Pe3yJIbTaTOB CEPUU U3MEPEHUM U OLICHUBATh MTOTPEIIHOCTh U3MEPEHUI;

IPOBOJUTh AKCIEPUMEHTAJIbHbIE MCCIEIOBAHUSA 3aBUCUMOCTEH (DU3MUYECKUX BEIUYMH
(3aBMCHMOCTB JaBJICHHs BO3/lyXa OT €ro 00bEéMa M HarpeBaHUs WM OXJIAXKIEHHS, UCCIIEOBaHUE
SBIICHUS TEIUIOOOMEHAa TpPH CMEIIMBAaHUM XOJOJHOW W TOpsiueil BOJBI, 3aBHCHMOCTH
CONPOTUBIIEHUSI MPOBOAHMKA OT €ro JUIMHBI, IUIOLAAM IMONEPEYHOrO0 CEYEHHUS U YJEIbHOIO
COIIPOTHUBIIEHUS BELIECTBA IPOBOJHMKA, CHJIBI TOKA, MPOTEKAIOLIEr0 4epe3 MNPOBOAHMK, OT
HaINpsDKEHUs Ha IPOBOJIHUKE, HCCIIeI0BAHNE TIOCIIEJOBATEILHOTO U NApalJIeIbHOTO COEUHEHNI
IIPOBOJHMKOB): COBMECTHO C Y4HTeJleM (OpMYyJIHpOBaTh 3aJady U THIIOTE3y MCCIEAOBaHUSA,
CaMOCTOSITENIHO IJIAHUPOBATh MCCIEA0BAHNUE, CAMOCTOSTEIBLHO COOMPAaTh SKCIIEPUMEHTAIIBHYIO
YCTAaHOBKY C HCIOJb30BAHUEM MHCTPYKLMH, TPEACTaBIATh IOJTY4YEHHbIE 3aBUCHUMOCTHU
(bu3nUecKux BeIUYMH B BU€ TaOIMIl U rpaMKOB, OLIEHUBATh ITOI'PEIIHOCTH, J1€1aTh BBIBOABI 110
pe3ysbTaTaM UCCIIEJOBaHMUS;

co0ro1aTh npaBuiia 6€301acHOro TpyJa Mpu padoTe ¢ 1abopaTopHBIM 000PYIOBaHUEM;

XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS U3YYEHHBIX IPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX IPOLECCOB C ONOPOH Ha MX ONHUCAHUA (B TOM 4HUCIIE: CHCTéMa OTOIICHHUS
JIOMOB, TUTPOMETP, [1apoBasi TYpOUHA, aMIIEPMETP, BOJIBTMETP, CUETUHK AIEKTPUUECKON IHEPTHH,
AIIEKTPOOCBETUTENbHbIE  NPUOOpBI,  HarpeBaTelbHBIE  AJIEKTPONPUOOpPHl  (IpUMEpHI),
OpPEOXPAaHUTENN U UX NPUMEHEHHE B OBITY M TEXHUKE, IPUMEHEHHE MOCTOSHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, 3JEKTPOJBUIATENb IOCTOSHHOIO TOKAa), HCHONb3Yys 3HaHHUA O CBOWCTBax
(bu3nyecKux sIBICHUN, HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh IIPOCThIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTEIbHBIE IPUOOPHI 110 CXEMaM
U CXEMAaTUYHbIM PHUCYHKaM (PKUAKOCTHBI TEpPMOMETp, TEPMOC, ICUXPOMETpP, TUTPOMETD,
JIBUTATeNIb BHYTPEHHETO CrOPaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl IEKTPHUECKUX
Heneil ¢ mocjaenoBaTeNbHBIM U MapajuIeIbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3inyas yCJIOBHbBIE
0003Ha4YeHUsI DJIEMEHTOB 3JIEKTPUUECKUX LETEH, UCIIOIb30BaTh CXEMbI U CXEMATHUHbIE PUCYHKHU
U3YyYEHHBIX TEXHUYECKUX YCTPOHCTB, U3MEPUTENLHBIX TPUOOPOB U TEXHOJIOTHYECKUX MTPOLIECCOB
IpU PELIeHNH Y4eOHO-IPaKTHYECKUX 3a/1a4;

NPUBOJIUTH MpHUMEpPHl (HaXOIuUTh HHGMOpPMALMIO O MpUMEpax) MPaKTHUYECKOIo
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWN B MOBCEIHEBHOM KU3HU Ui oOecreueHus: 6€301MacHOCTH
npu oOpaleHuu ¢ MpudopaMM MW TEXHHUUECKUMH YCTPOWCTBAMM, COXpPAHEHHs 30pPOBbS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 MIOBECHHUS B OKpY Kalolle cpejie;

OCYHIECTBIISATh MOMCK UHpopManuu (¢u3nyeckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (OPMYJIUPYS TOMCKOBBIN 3alpoC, Ha OCHOBE MMEIOIUXCS 3HAHUI U CpaBHEHUS
JIOTIOJTHUTEIbHBIX HICTOYHUKOB BBIJIENIATH HH(OPMAIINIO, KOTOPast ABISETCS MPOTUBOPEUUBOM MK
MOET OBITh HEJOCTOBEPHOM;



UCTIONIB30BaTh TPU BBINOJHEHUH YYEOHBIX 33/laHHH HAYYHO-TIONMYJISIPHYIO JUTEPATypy
(Gu3MUecKoro CcoJepKaHHs, CIPABOYHBIE MaTepHalibl, pecypchl ceTH VIHTepHeT, BIaAeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMK U3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

co3JaBaTh COOCTBEHHBIE NHMCHMEHHBIE W KpaTKHe YCTHBIE COOOLICHHUs, 0000mas
UH(POPMALIMIO U3 HECKOJIBKUX HCTOUYHHKOB (PM3MUYECKOTO COJEPXKAHHsI, B TOM YHUCIIE MyOJINIHO
NPEICTaBIATh PE3YJIbTAaThl MPOCKTHOM WM HUCCIENOBATEIbCKOW JIEATEIBHOCTH, IMPH STOM
IPaMOTHO HCIIOJIB30BaTh HM3YYEHHBIN MOHATHHHBIA ammapar Kypca (H3UKH, CONPOBOXKIATH
BBICTYIUICHHE TIPE3CHTAINEH;

IPY BBITOJHEHUN YYEOHBIX MPOEKTOB M UCCIICAOBAHUH (PU3NYECKHUX MPOLIECCOB pacIpeeiTh
00513aHHOCTH B IPYIIIE B COOTBETCTBUHU C ITOCTABICHHBIMHU 33a4aMH, CJIEAUTH 3 BHITIOJTHEHUEM
IUIaHa JIeHCTBUII M KOPPEKTUPOBATH €ro, aJeKBAaTHO OLEHMBATh COOCTBCHHBIH BKJIAJ B
JeATEIIbHOCTh ~ TPYMIBI, BBICTPaWBaTh KOMMYHHKATHBHOE  B3aMMOJICHCTBHE, IPOSBIIS
TOTOBHOCTb pa3peatb KOH(PIUKTHI.

K konmy oOyuenusi ¢ 9 knacce npeaMeTHbIe pe3yibTaThl HA YriIyOJIEHHOM YPOBHE JOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCS YMEHUI:

MCIIOJIH30BATh MOHATUS (CHCTEMa OTCU€Ta, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBMKCHHUS,
HEBECOMOCTh M TMEPErpy3KH, LEHTP TSHKECTH, MEXAHHUYECKUE BOJIHBI, 3BYK, HH(Pa3ByK u
YIbTPA3BYK, 3JIEKTPOMAarHUTHbIE BOJIHBI, PEHTTE€HOBCKOE U3JTyUYE€HHE, IIKaIa 3JIEKTPOMAarHUTHBIX
BOJIH, ICTOYHHUKH CBETa, OJTM30PYKOCTh U AATbHO30PKOCTh, CIIEKTPBI UCITYCKAHUS U TOTJIOIICHUS,
anbga-, O0eTa- W TramMMa-u3Iy4deHHs, HW30TOMbI, SA€pHAs M TEPMOSJIEpHAs SHEPreTHKa) u
CUMBOJIMYECKUHN A3BIK (PU3UKHU MIPU PEIICHUN YI€OHBIX U MPAKTUUECKUX 3a/1a4;

YBEPEHHO pa3inyaTh SBJICHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBM)KEHUE, CBOOOIHOE MaJleHUE Tell, ABMKCHUE
[0 OKPY>XHOCTH, B3aUMOJICMICTBHE TE€JI, PAaBHOBECHME MATECPUAIBHOM TOYKH, PEAKTUBHOE
JIBIDKEHHE, HEBECOMOCTh, KoJjeOaTelbHOE JBIKEHHE (FapMOHMYECKHE, 3aTyXarolllue,
BBIHYKJICHHbIE KOJIeOaHHs), PE30HAHC, BOJHOBOE ABM)KEHHE (PAcIpOCTpaHEHHE M OTPaKEHUE
3ByKa, HHTephepeHuus U Tudpakius BOJIH), IPIMOIMHEHHOE paclpoOCTpaHEeHUe, OTPaKEHHUE U
MIpEJIOMJIEHUE CBETA, MTOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHHE OEJIOro CBETa B CIIEKTP
U CIOXKEHHE CIEKTpPaJbHbIX [IBETOB, €CTECTBEHHAas paJWOAKTUBHOCTb, BO3HUKHOBECHHE
JUHENYaTOro CreKTpa U3ITyUYeHHsI) IO OMUCAHHUIO UX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBIICHUE N3YUYEHHBIX (DU3UYECKUX SBJICHUHN B OKPYIKaroleM MUpe (B TOM
yucie (U3NYECKue SBJICHUS] B TIPUPOJIE: MPUIMBBI M OTIUBHI, ABWXeHUE TiaHeT CoaHeYHOU
CHCTEMBI, PEAKTUBHOE JBMKCHHUE JKHUBBIX OPraHU3MOB, BOCIPHUATUE 3BYKOB >KUBOTHBIMH,
3EMJIETPSACEHUE, CECMUYECKUE BOJIHBIL, IlyHAMH, 9X0, IIBETA TEJI, ONITUYECKUE SBJIICHUS B IPUPOJE,
OMOJIOTHYECKOE JICUCTBUE BUIMMOTO, YIBTPA(PHUOIETOBOTO U PEHTTEHOBCKOTO H3TyUYCHUH,
€CTECTBEHHBIN PaJMOAKTUBHBIN (DOH, KOCMHYECKHUE JTYUH, PAAHOAKTHBHOE N3ITYICHUE TPUPOTHBIX
MUHEpAJIOB ACHCTBUE paINOaKTUBHBIX U3TyUYEHUN Ha OPraHU3M Y€JI0OBEKA), IPU 3TOM NEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIICIAThH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKH) (DU3MUECKHUX
SIBIICHHIA,

OTUCHIBATh M3yYCHHBIE CBOMCTBA Tel U (U3UYECKHUE SIBICHHS, UCIOIB3Ys (PU3MUECKHE
BEJIMYUHBI (CPEIHSS U MTHOBEHHAsl CKOPOCTh TeJla PYU HEPABHOMEPHOM JIBHXKEHHUH, YCKOPEHHE,
MEPEMEIICHUE TPU PABHOYCKOPEHHOM NPSAMOJIMHEWHOM [BW)XXEHUHU, YIJOBas CKOPOCTb,
LHEHTPOCTPEMHUTENBHOE YCKOPEHUE, CHJIa TPEHHS, CUJa YIPYTrOCTH, CHJIA TSHKECTH, YCKOPEHHE



CBOOOJHOIO MaJIeHUs, BEC TeNa, [EHTP TSHKECTH TBEPAOIO Tella, UMITYJIbC Tella, UMITYJIbC CUIIbI,
MOMEHT CHJIbI, MEXaHW4ecKasi paboTa ¥ MOIIHOCTh, OTEHIHATIbHASI SHEPTUs Tella, TOAHITOTO Hal
[IOBEPXHOCTBIO 3€MJIM, NOTEHLMAJIbHAS SHEPrUsl CXKATOM IpPYKUHBI, KMHETUYECKAass JHEpPrus,
MOJIHASL MEXaHW4YecKas SHEprus, MepuoJl U 4acToTa KojeOaHui, Mepuoj MaTeMaTUYecKoro u
NPYXUHHOTO MAasTHUKOB, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa,
1oKa3aresab MPETOMIICHUS! CPEebl), IPH ONMCAHUU TPABHIIBHO TPAKTOBATh (PU3UYECKHUI CMBICI
UCTIOJIb3YEMBIX BEJMYMH, WX O003HAUYEHUS M EAMHUIBI (U3NYECKUX BEJIMYUH, HAXOAUTh
dbopMyIibl, CBS3BIBAIONINE NAaHHYIO (DU3MYECKYIO BEIMUYMHY C JPYTUMHU BEIMYMHAMHU, CTPOHUTH
rpaduKu U3y4YeHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEJIIUYUH;

XapaKTepu30BaTh CBOWMCTBA TeJ, (PM3UYECKHE SIBJICHUS M IPOLECCHI, MCHOIb3Ys 3aKOH
COXPAHEHHUS SHEPruu, 3aKOH BCEMHPHOIO TATOTEHMSI, PUHLMII CYNEPIO3ULUU CHJI, TIPUHLUI
oTHOcuTeNnbHOCTH ['anmmiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHsS HMITYJIbCca, TEOPEMY O
KMHETUYECKOW 3Hepruu, 3akoH ['yka, 3akoH bepHyIuin, 3aKoHbI OTpa)KeHHS U IPEIOMIICHUS CBETA,
(dopMyiTy TOHKOHM JHMH3BI, IJIAHETAPHYIO MOJETh aTOMa, HYKJIOHHYIO MOJEIb aTOMHOTO fpa,
3aKOHBl COXPAaHEHHUsS 3apsJ0BOIO M MAacCOBOTO YHCEN MpPH SIEPHBIX PEaKLUUAX, MPU 3TOM
pa3ianyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BHIPAKEHUE;

CTpOUTH (pU3MUECKHe MOJIENU PeaJbHbIX 00BEKTOB, MIPOLIECCOB U SIBJICHUM, BBIACIATH MPU
3TOM CYIIECTBEHHbIE U BTOPOCTEIICHHbIE CBOWCTBA OOBEKTOB, MIPOLIECCOB, SBJICHUMN, IPUMEHAThH
buznueckue MoJenu Juist 00bICHEHUs (PU3MUECKUX MPOLIECCOB U PELIeHUs] YUeOHBIX 3a/1a4;

OOBSACHATh (PU3UYECKHE SBICHUS, MPOLIECCHl U CBOMCTBA TN, B TOM YHCJIE B KOHTEKCTE
CUTyallul MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, U peliarh KayecTBEHHBIC 3a/layl, B TOM
qrcie TpeOyoIue YUCISHHOTO OLIEHUBAHUS XapaKTePHBIX 3HAYCHUN (DPU3NUYECKUX BEITMUNH, ITPH
3TOM BBIOMPATh aJIEKBATHYIO (DU3HUECKYIO MOJEIb, BBISBIISTh IPUUUHHO-CIIEICTBEHHBIE CBSI3U U
BBICTpAaUBAaTh JIOTHUECKYIO LIETIOYKY pAacCyX ACHHH M3 2—3 IaroB ¢ OMOpPOil Ha H3yueHHBIC
CBOICTBa (pU3NUYECKUX SBIECHUH, PU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTH U MOJEIIH;

YBEpEHHO pelaTh pacy€THhIC 3a7addl MO W3yYaeMbIM TeMaM Kypca (DU3HKH, BBIOMpas
aJIeKBaTHYI0 (PU3MYECKYI0 MOJelb, C HCIOJb30BAaHUEM 3aKOHOB M (DOPMYJ, CBSA3BIBAIOIINX
¢u3nyeckue BETUYMHBI, 3alMChIBaTh KpaTKOe YCIOBHE U pa3BEPHYTOE peLIeHHE 3ajaui,
BBISBIIATh HEIOCTAIOLIME MM U30BITOYHBIE JaHHBIE, 0OOCHOBBIBATh BHIOOp METOJa pELICHUs
3a/la4¥, MCIOJb30BaTh CIIPAaBOYHBIE JAaHHbIE, NPUMEHATh METOJbl aHalu3a Pa3MEPHOCTEH,
UCIOJIb30BaTh  Ipauueckue METOJAbl pelleHHs 3aJad, MPOBOAMTH MaTeMaTUYECKUe
npeoOpa3oBaHus U pacyéThl, OLIEHUBATh PEATMCTUYHOCTh MOJTYYEHHOTO 3HAYCHHs (PU3HUECKON
BEJIMYMHBI M ONPEAETATh Pa3sMEpHOCTh (U3UYECKOM BETMYMHBI, MOIYYEHHOW NpU pPELICHUU
3a/1a4i;

pacrno3HaBaTh Mpo0OJIeMbl, KOTOPbIE MOXHO PEIINUTh MPH MOMOIIU (PU3NUECKUX METOJIOB, U
npelaraTb OpUEHTUPOBOYHBIN CIIOCOO pelIeHUsl, B OMMCAHUM MCCIEJOBAHUS PACIO3HABATH
IpoBEpsEMOE TMPEANOJIOKEHHE (TUIIOTE3Y), OLIEHUBATh MPABUIBHOCTH MOpPsAKA IMPOBEACHUS
UCCJIEIOBaHMSI, UHTEPIPETUPOBATH MOTYyUYEHHBIN pe3yJIbTaT;

IIPOBOAMTD OMBITHI IO HAOIIOJECHUIO (PU3NYECKUX SBICHUIN WM (PU3NUECKHX CBOWCTB Tell
(u3y4yeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHa COXpaHEHHsI HSHEPIUH, 3aKOHA COXPAaHEHUs
MMITyJIbCA, IENCTBUE 3aKOHA bepHY UM M BOSHUKHOBEHHE NIOIEMHON CHIIBI KPBLIA, 3aBUCUMOCTh
nepuofa KosiebaHUN MNpPYKUHHOTO MasiTHUKa OT MacChl Ipy3a U JKECTKOCTH NPYXKHUHBI U
HE3aBHCHMOCTh OT aMIUIMTYAbl MalbIX KOJ€OaHUU, NMPSIMOJIMHEMHOE PacIpOCTpaHEHUE CBETa,
pasyiokeHue Oeyoro cBeTa B CHEKTp, M3yYeHHE CBOWCTB M300pa)KeHHs B IIOCKOM 3epKaje U
CBOWCTB M300paKeHUs MTpeaMeTa B COOMparoLiel J1H3e, HaOI0AeHUe CIJIOUIHBIX U JIMHEHUaThIX
CIIEKTPOB U3ITy4eHHsI): POpMYyIUPOBATH IPOBEPSEMOE TIPEIOIOKEHNE (TUIIOTE3Y) O BO3ZMOKHBIX



pe3yibpTaTax HaOIIOJEHUN, CaMOCTOSATEIHLHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOTO Habopa
000pyI0BaHUs, OMUCHIBAThH XOJ1 OTBITA M POPMYTUPOBATEH BHIBOIBL;

IIPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, OTIPENIEIISISI CpE/IHEE 3HAUCHNE
U3MEpSEMO BEJIMYMHBI U ONpeAeNisis IOrPelIHOCTh pPe3yJbTaTOB MPSMBIX HM3MEPEHUH,
000CHOBBIBATH BBIOOP CrIoco0a u3MepeHust (M3MEPUTEIBHOTO MPUOOopa);

IPOBOJUTH KOCBEHHBIE M3MEPEHHSI (PU3MUECKUX BEIUYMH (CPEAHSISI CKOPOCTh U YCKOPEHUE
TeJIa PU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOTHOTO MaIeHUs, KECTKOCTD MPYKHUHBI,
KOA(p(UIIMEHT TpPeHHsI CKOJBXKEHHUs, MeXaHudeckas paboTa MU MOIIHOCTb, YacTOTa U TEPHOJ
Kojie0aHUN MaTeMaTUYECKOTo U MPYKUHHOTO MasTHUKOB, (POKyCHOE paccTosiHue coOuparoei
JIMH3BI U € ONITHYECKas CHIIA, PaAHMOaKTUBHBIN (DOH) C MCTIOJIb30BAaHIEM aHAIOTOBBIX M IIM(PPOBBIX
nprOOpOB: 0OOCHOBHIBATH BHIOOP METOAA H3MEPEHHUSI, TNIAHUPOBATH H3MEPEHHS, CAMOCTOSITEIIHHO
co0uparh IKCHEPUMEHTAIbHYI0 YCTAaHOBKY, BBIUMCIIATH 3HAYCHHE BEIMYMHBI M aHAIM3UPOBATH
MOJTy4YEHHBIE PE3yJIbTAThl, OLICHUBASI TOTPEIIHOCTh PE3yIbTaTOB KOCBEHHBIX U3MEPEHUN;

IPOBOJIUTH AKCIEPUMEHTAIbHBIE HCCICIOBAHUS 3aBUCUMOCTEH (PU3MUYECKUX BEITUYHH
(3aBHCHMOCTB IIyTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JBM)XCHUHU 0€3 HadalbHOH CKOpPOCTH,
3aBHCUMOCTH CUJIbI TPEHUSI CKOJIBKEHHS OT CHJIbl HOPMAJIBHOTO JIaBJICHHS, Iepuoaa KoieOaHui
MaTeMaTHUYECKOTO MasTHHKA OT AJMHBI HUTH, ONpEAeTCHHE YCKOPEHHUs CBOOOJHOrO MaJeHus,
UCCIICIOBAaHNE M3MEHEHHUS BEIMYUHBI U HANIPABICHHUS] WHAYKIIMOHHOTO TOKA, 3aBHCHMOCTh YTJIa
OTpPaKEHHsI CBETa OT YIJIa TAJCHHs, YIJia MPEIOMIICHHS OT YIJia TaJeHHs CBETOBOTO JIy4a,
HCCJIEIOBAaHKE TPEKOB: U3MEPEHUE IHEPTHH YACTHUIIBI [0 TOPMO3HOMY MyTH (110 (hoTorpadusim)):
COBMECTHO C yuyuTesneM (popMyIUpOBaTh 3aJady U THIIOTE3y HCCIEAOBAaHUS, CaMOCTOSTEIBHO
IUTAHUPOBATh HCCIIEIOBAHHUE, CAMOCTOSTEIIBHO COOMpATh HKCHEPUMEHTAIBHYIO YCTaHOBKY,
NPEICTaBIATh MOJyYEeHHBIE 3aBUCHMOCTH (DM3MUECKUX BEIMYMH B BHJE TaOIHIl U TPaHKOB,
OLICHUBATh MOTPEIIHOCTH, JeNIaTh BBIBOJBI 10 PE3yIbTaTaM UCCIICOBAHMUS,

coOiroaaTh npaBuia 6€30MacHOro TpyAa MpH padboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

XapaKTepPU30BaTh MPUHITUIIBI ICHCTBUS H3yUYECHHBIX MPUOOPOB, TEXHUYCCKUX YCTPOUCTB U
TEXHOJIOTUYECKUX TMPOIECCOB C OMOPOH Ha MX OMHCAaHUS (B TOM YHCJE: CIHIOMETp, NaTYNKU
MOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, pakeTa, 3XOJIOT, OYKH, Mepuckom, doToamnmnapar,
MHUKPOCKOII, TEJIECKOII, ONTUYECKHE CBETOBOJIbI, CIEKTPOCKOI, J03UMETp, KaMmepa BuibcoHa),
UCTIONB3Ysl 3HAaHUS O CBOMCTBaX (U3UYECKUX SBICHHH W HEOOXOaUMble (QHU3UUECKUe
3aKOHOMEPHOCTH, HMCIOJb30BAaTh CXEMBl W CXEMaTHYHBIE PHUCYHKH HM3YYEHHBIX TEXHHUYECKUX
YCTPONCTB, U3MEPUTEIBHBIX NMPUOOPOB M TEXHOJIOIMUYECKHX MPOLECCOB MPU PELICHUH y4eOHO-
NPaKTUYECKUX 3a]la4, ONTHYECKUE CXEMBI JJIsl TOCTPOEHUS N300pakeHUH B MIIOCKOM 3epKaje U
coOuparoIei TMH3E;

OPUBOJIUTH MpHUMEpPhl (HaXOIuUTh HHGMOpPMALKMIO O MpUMEpax) MPaKTHUYECKOIO
UCMOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM i o0ecredeHus 0e30MacHOCTH
npu oOpaiieHnu ¢ TpuOOpaMu U TEXHUYECKUMHU YCTPOWCTBAMHU, COXpPAaHEHUS 3/I0POBbS U
COOITIOJICHHSI HOPM KOJIOTUYECKOTO TIOBEACHHUS B OKpYIKaloIIeH cpejie;

OCYIIIECTBIISATh  TIOMCK  HMHPOpManuu  Qu3mueckoro cojepxanus B HMHTepHere,
CaMOCTOSITENIbHO (POPMYIIHPYsI TOUCKOBBIN 3aIPOC, HAXOJUTh IYTH ONPEAETICHNS JOCTOBEPHOCTH
MOJTy4eHHOUM HH(OpPMAIMK HA OCHOBE HMEIOIIUXCS 3HAHUHN U TOTIOTHUTEIHHBIX HCTOYHUKOB;

UCTIONIB30BaTh TPH BBINIOJHEHWH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(GU3NIECKOTO COJNIEpXKAHMS, CIPABOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BIaaeTh
npuéMaMyi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOpPMALUKA W3 OAHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;



co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MHGOpPMaIUU U3
HECKOJIbKUX HMCTOYHHUKOB (PU3UYECKOTO COJEpKaHUs, MyOIMYHO MPEICTaBISTh PE3yJIbTaThl
IIPOEKTHOM WM HCCIIENOBATEIbCKOM JEATEIBHOCTH IIPU 3TOM TIPaMOTHO HCIOJIb30BaTh
M3YYECHHBII MOHATUMHBIN anmapar u3ydyaeMoro paszena (GU3UKd U COIPOBOXKAATH BHICTYIICHUE
npe3eHTauel ¢ yuéToM 0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne KoanuecTBo yacoB
HaumMmeHoBaHue
n DJIeKTpOHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM Kontpoabubl | IlpakTnueckn
/ Bcero o0pa3oBaTe/ibHbIE PeCYPChI
11 MPOrpamMmmbl e padoThbI e padoTsI
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPYKAKIIEr0 MUpa
®dusnka — HayKa o
1.1 Y 2 bu6mmoreka LIOK https://m.edsoo.ru/ff0d227e
IpupoJIe
1.2 | ®dusnyeckue BEITUUUHBI 4 3 bubmuoteka [{OK https://m.edsoo.ru/ff0d23dc
EcrecTBeHHO-HAYyYHBIN
13 Y 2 1 Bubmorexa [IOK hitps:/m.edsoo.ru/ff0d227e
METO/1 IO3HAHUS
Hroro no paszneny 8
Pa3nes 2. IlepBoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBA
2.1 | Crpoenue BermiecTBa 2 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d227e
JBrxenue u
2.2 | B3aUMOJEHUCTBUE 4 2 bu6mmoreka LIOK https://m.edsoo.ru/ff0d23dc
YaCTHI] BEIIECTBA
ArperaTHble
2.3 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d227e
COCTOSIHMS BEIIECTBA
Uroro no pazgeny 7

Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl




Mexanuueckoe

3.1 10 bubmuoreka I{OK https://m.edsoo.ru/ff0d227e
IBIOKEHUE
Nue
3. | HCPHITL, Macea, 9 1 Bubmiorexa [[OK https:/m.edsoo.ru/ff0d23de
IUIOTHOCTb
3.3 | Cuna. Buasr cun 15 1 bubnmoreka [{OK https://m.edsoo.ru/ff0d227¢
Wroro no pazneny 34

Paznen 4. laBjienne TBEpPABI

X TeJl, JKHIKOCTEel M ra3oB

Hasnenue. [lepenaua
JIaBJICHUS TBEPABIMU

4.1 5 bu6mmoreka LIOK https://m.edsoo.ru/ff0d227e
TeJIaMHU, )KHJIKOCTSIMHU U
razamu

4.2 | JlaBneHue KUJIKOCTH 6 bubmuoteka [{OK https://m.edsoo.ru/ff0d23dc
ATMocdepHoe

43 5 bu6mmoreka LIOK https://m.edsoo.ru/ff0d227e
JaBJICHUE
[elicTBHE KUIKOCTU U

N bubnuoteka [{OK https://m.edsoo.ru/ff0d227e

4.4 | raza Ha norpyx€HHOE B 12 1

HUX TEJIO
Uroro no pazgeny 28

Paspnen S. Pa6oTra u MOIIHOCTB. JHEprus

5.1

PabGora u MOIITHOCTH

6

Bbu6mmoreka LIOK https://m.edsoo.ru/ff0d227e

5.2

IIpocThie MexaHU3MBbI

bubmuoreka I{OK https://m.edsoo.ru/ff0d23dc




Mexannueckas

5.3 5 1 bubmuoreka I{OK https://m.edsoo.ru/ff0d227e
SHEPTUs
Hroro no pazneny 19
Pa3znea 6. [loBTopuTEIHHO0-00001IAOIMH MOYJIb
[ToBTOpUTENBHO-
6.1 . 6 bubmuoreka IJOK https://m.edsoo.ru/ff0d227e
0000 MOIYITh
Htoro no pazneny 6
OBILIEE KOJIMYECTBO
- 102 23

YACOB I10 [IPOTPAMME




8 KVIACC

Ne Koan4yecTBO 4acos
n | HaumeHoBaHue pa3nesnon JuiekTpoHHbIE (HUGPOBbIE)
KonTpoabH IIpakTHyeck

/ U TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI

u ble padoThI ue padboThbl

Paznen 1. TensioBble siBJIeHUs
L. CrpoeHue 1 CBOHCTBA 6 bubmmoreka IIOK https://m.edsoo.ru/ff0d227¢e
1 BEIIIECTBA
1. X
) TerIoBbie MPOLECCHI 33 1 6.5 bu6nunoreka LIOK https://m.edsoo.ru/ff0d227e

Wroro no pazneny 39

Paznen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
) DIIEKTPUYECKHE 3apsibl.
1- 3apsuKEHHbIE TENa U HX 9 1 bubmoteka I{OK https://m.edsoo.ru/ff0d227¢

B3aUMOJICUCTBUS

2. IocrostHHBIN 31 1 10 Bbubmnoreka IOK https://m.edsoo.ru/ff0d227¢
2 ANEKTPUUECKUN TOK
2. :
5 MATHUTHBIC SBIICHIS 11 4 bu6mmoreka LIOK https://m.edsoo.ru/ff0d227e
2. DNeKTpOMarHUTHas 7 1 1 bubmmoreka ITOK https://m.edsoo.ru/ff0d227¢
4 WHIYKIUS

Hroro no paszneny 58

Paznen 3. [loBTOpuUTEIHHO0-00001IAKOIMH MOYJIb

3.
1

IToBTOpUTENBHO-
000011t MOTYITh

5

bub6mmoreka LIOK https://m.edsoo.ru/ff0d227e




Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

22.5

bubaunoreka [HOK https://m.edsoo.ru/ff0d227e




9 KJIACC

Ne KoanuecTBO 4acoB
n | HaumenoBaHme pa3jaeiioB JuiekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
/ KonTpoabu [MpakTuyeck
U TeM MPOrpaMmbl Bceero pecypcbl
u ble padoThI ue padoTbl
Pa3pen 1. Mexannueckue siBJICHUA
1. Mexanndeckoe ABIKCHHE 30 1 4 Bubanoreka ITOK https://m.edsoo.ru/ff0d227¢
1 M CIIOCOOBI €0 OIUCAHUS
1. .
, BsaumoneiicTsue Tel 18 4 bu6nmnoreka LIOK https://m.edsoo.ru/ff0d227e
1. .
; 3aKOHBI COXPAHEHHs! 15 1 ) Bbu6nunoreka LIOK https://m.edsoo.ru/ff0d227e
Hroro no paszneny 63
Pa3znea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
2. .
1 MexXaHnueckne Konebanms 8 35 Bbu6nunoreka LIOK https://m.edsoo.ru/ff0d227e
2. MexaHu4eCKUe BOJTHBI. 10 3 bubmuoreka LIOK https://m.edsoo.ru/ff0d227¢
2 3BYyK
Uroro no pazgeny 18

Paspnen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI

SJ'ICKTPOMaFHI/ITHOC IOJIE U
SJICKTPOMArdMuTHBIC BOJIHBL

bubmoteka L{OK https://m.edsoo.ru/ff0d227¢




Hroro no pazneny 6
Pa3znen 4. CBeToBbIE ABJICHHSI
4. 3aKOHBI PaCIPOCTPaHEHUS 3 2 bubmmoreka LIOK https://m.edsoo.ru/ff0d227e
1 CBeTa
4. | JIuH3BI U ONTHYECKHE 6 1 Bu6mnuorexa IIOK https://m.edsoo.ru/ff0d227¢
2 puOOpbI
4. Pasnoxenue 6enoro ceera ) 1 bu6nmnoreka LIOK https://m.edsoo.ru/ff0d227e
3 B CIIEKTP
Wroro no pazneny 16
Pa3znea 5. KBanTtoBble sIBJIeHUS
Hcnyckanue u
5. bu6nunoreka L{OK https://m.edsoo.ru/ff0d227e
1 MOTJIONIEHUE CBETA 4 1
aTOMOM
5. C Bubaunoreka I1OK https://m.edsoo.ru/ff0d227¢
) TPOEHHE aTOMHOTO si/1pa 5
5. q bubmmoteka L{OK https://m.edsoo.ru/ff0d227¢
3 JIEPHBIE pEAKIINHN 7 1
Hroro no paszneny 16
Pa3nea 6. [loBTopuTe1bHO-000011a101M I MOYJIb
MexaHn4eckue sBISHUS
6. bubmoteka L{OK https://m.edsoo.ru/ff0d227¢
) (TOBTOPUTENHHO- 6 3
000010 MOJTYIIB)




6 TeroBbie ABICHUSA
2- (HOBTOPHTENBHO- 3 bubmmoteka IOK https://m.edsoo.ru/ff0d227e
00001Iar0NiT MOTYJIh)
6 DJIEKTPOMAarHuTHbHIC
3- SABJICHHUST (TOBTOPUTEHHO- 3 1 bubmotreka IOK https://m.edsoo.ru/ff0d227e
00001Iat0ITNIT MOYJIB)
CBeTOBBIC SBJICHUS
j (HOBTOPHTEBHO- 1 1 bu6moreka LIOK https://m.edsoo.ru/ff0d227e
00001Iat0ITNi MOYJIb)
6. [ToBTOpPHUTENBHO-
B 4 Bubaunoreka IHOK https://m.edsoo.ru/ff0d227e
5 00001t MOTyIIh
Hroro no paszueny 17
OBUIEE KOJIMYECTBO 136 6.5 Bu6nuorexa LIOK https://m.edsoo.ru/ff0d227¢

YACOB II0 ITPOTPAMME
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