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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (hu3MKe Ha YpOBHE OCHOBHOTO OOIIETO 0Opa30BaHMs COCTABJICHA HA OCHOBE IMOJNOKEHMiT M TpeOOBaHMil K
pe3yabTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE OCHOBHOHM 00pa3zoBaTenbHOM mHporpammsbl, mnpexactaBieHHbIX B @I'OC 00O, a Takke ¢ ydéTroMm
dbenepanpHON paboueii mporpammbl BocniuTanus 1 KoHnenuu npenoaBanus yaeoHoro npeamera « Du3uka.

CopneprkaHue nporpaMMsl 1o (pU3MKe HalpaplIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAyYHOU IPAMOTHOCTH OOyYaroIUXCcs U OpraHU3aluio
u3ydeHus: (pU3MKM Ha JesITeIbHOCTHON OCHOBe. B mporpaMme mo (u3uke y4uTBIBaIOTCS BO3MOXKHOCTH Y4eOHOrO IpeAMeTa B peaau3aluu
tpeboBanuiit ®I'OC OOO k mMIaHUPYEeMBIM JUYHOCTHBIM M METAalpeJMETHBIM pe3yiabTaraM OOY4YEeHHs, a TaKKe MEKIPEIMETHBIC CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHusI.

IIporpamma no ¢u3uke ycTaHaBIMBAET pacHpezeseHre yueOHOro MaTepuaia 1o rojam odydeHus (1o KjaccaMm), IpeiaraeT NpuMepHyIo
[I0CJIeI0BATEIbHOCTh M3YYEHHUS TE€M, OCHOBAaHHYIO Ha JIOTUKE Da3BUTHUS IPEIMETHOTO COAEP)KaHUS M Y4€Te BO3PACTHBIX OCOOEHHOCTEH
00yUaroIInXCsl.

IIporpamma no ¢uzuke pazpaboTaHa ¢ LEJIbIO OKa3aHUS METOJUYECKOM OMOIIM YYUTENI0 B CO3JaHUU pabouell porpaMMbl 0 y4eOHOMY
peaMeTY.

@usHKa SIBISETCS CUCTEMOOOPA3YIOIIMM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TIOCKOJIBKY (H3UYECKHE 3aKOHBI JIEKAT B OCHOBE
MPOIIECCOB U SIBJICHUU, M3y4aeMbIX XHUMHEH, OHoiorued, actpoHomuedd W (usmyeckoil reorpadueil, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, NpelocTaBiIsieT Haubosee sicHble 00pa31bl IPUMEHEHUSI HaAyYHOI'0 METO/1a MO3HAHUs, TO €CTh CIoco0a MOJYYEeHUs TOCTOBEPHBIX
3HAHUU O MUpE.

OnHa U3 MIaBHBIX 337124 (GU3HUYECKOT0 00pa30BaHUs B CTPYKType 0O0IIero oOpa3oBaHUsl COCTOUT B ()OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH M UHTEpeca K HayKe Y 00y4daroluxcsl.

WN3yuyenne ¢u3uku Ha ©0a30BOM YpOBHE IIpeNIoJiaraeT OBJIAJCHUE CIEAYIOIIMMH KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOLIUMHU
€CTECTBEHHO-HAYYHYIO IPaMOTHOCTb:!

® HAy4YHO OOBSACHATH SBJICHUS;
® OIIEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® HHTEPNPETUPOBATH JAaHHBIE M UCIIOJIb30BaTh HAYYHBIE IOKA3aTEIbCTBA ISl TOJIyYE€HHUS BBIBOJOB.

enu uzyuenus ¢GU3MKKA HA YpOBHE OCHOBHOTO 0OIIEero oOpa3oBaHus ompejaeneHbl B KoHienuu npenogaBaHus y4eOHOTO mpeaMeTa
«®u3uka» B 00pa3oBaTenbHBIX opraHuzauusax Poccuiickoil @exepanuu, peaau3yrolIMX OCHOBHBIE 00I1€00pa3oBaTelbHbIE MPOTrPaMMBbl,
yTBepkAEHHOI pemenreM Komerun Munucrepersa npocenienus Poccuiickoii @eneparun (mpotokon ot 3 nexadpst 2019 r. Ne [1K-4BH).

Hean n3yvyenus pU3UKHU:



e mpHoOpeTeHHe HHTEpeca M CTPeMJICHHS OOyJaromMxcsi K HAyYHOMY H3YYCHHUIO NPUPOABI, PAa3BUTHE MX HHTEUICKTYaJbHBIX MU
TBOPYECKHUX CIIOCOOHOCTEH;
®  pa3BHUTHE NPEJICTABICHUA O HAYYHOM METO/I€ MMO3HAHUS U (POPMUPOBAHHE HCCIIEI0BATEIHCKOTO OTHOUICHUS K OKPY)KAIOILINM SIBJICHUSIM;
e (opMHUpPOBaHHME HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa H3yUeHUs OCHOB CTPOCHUS MaTEpUH U ()yHAMEHTAIBHBIX 3aKOHOB (DU3UKH;
e (opMHUpOBaHHE MPEACTABICHUI O POIH (PUUKHU JJIS pA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;
® pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cepax Oyaymieid npohecCHOHAIBHON NESTEIFHOCTH, CBI3aHHOM C (PU3MKOM, MOArOTOBKA K
JanbHeeMy 00y4eHHIO B 3TOM HAIPaBICHUH.
JIOoCTIKEHHE dTUX IeJIel mporpaMMbl 10 (U3UKE Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs 00ECHEUMBACTCS PEIICHUEM CIIEIYIOIINX
3a1a4:
e npuoOpeTeHHe 3HAHUI O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAaHUYECKUX, TEIJIOBBIX, SJEKTPHUECKUX, MATHUTHBIX U KBaHTOBBIX
SIBJICHUSX
e npuoOpeTeHre yMEHUI ONHCHIBATh U OOBICHATH (PU3UUECKUE SIBIICHUS C HCIIOJIB30BAHUEM ITOJTyYCHHBIX 3HAHWH;
® OCBOCHHE METOJOB pEIICHUS MPOCTEHWIINX pPacu€THBIX 337a4 C HCHOJNB30BaHHEM (M3MYECKHX MOJeNel, TBOPYECKUX |
MPAaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;
® pa3BUTHE YMEHUI HAOIIONATh IPUPOIHBIC SIBICHUS U BHIITOIHSTH OIBITH, JA00OPaTOPHBIE PAOOTHI U IKCIIEPUMEHTAIILHBIE NCCIIEIOBAHMS
C UCIMIOJIb30BaHUEM H3MEPUTEIBHBIX TPHOOPOB;
e OCBOeHHE IPUEMOB PabOTHI ¢ MH(PopMannei HU3NIECKOro coiepKaHus, BKII0Yas HHYOPMALIUIO O COBPEMEHHBIX JTOCTHKCHUSIX (PH3HUKH,
aHAIN3 U KPUTHYECKOE OLIEHMBaHUE HHPOPMAIIHY;
® 3HaKOMCTBO cO cpepamu MpodheCCHOHATLHON JEATEIbHOCTH, CBI3aHHBIMU C (PH3UKON, H COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU
Ha JIOCTHKEHUAX (PU3NYECKON HAYKH.
Ha usyuenue ¢usuku (6a30Bblil ypoBeHb) Ha YPOBHE OCHOBHOIO 00mIero odpazoBanus oTBoauTcs 238 vacoB: B 7 kiacce — 68 vacos (2
yaca B Hememio), B 8 kmacce — 68 wacoB (2 waca B wHememio), B 9 kmacce — 102 waca (3 waca B HeIENio).

Hpez[naraeMLIﬁ B MIporpamMme 1o (I)I/I3I/IKC MEepCHUCHb J'Ia60paT0pHBIX pa60T M OIIBITOB HOCHUT pCKOMeH)IaTeJ'IBHHﬁ XapaKTep, YIYUTECIIb ACIACT
BBI60p IMPOBCACHU na60paT0pHHx pa60T Hn OIBITOB C y‘IéTOM HHAWBUIYAJIBbHBIX 0CcOOEHHOCTEH o6yqa101u14xc5{, CIIUCKA 3KCIICPUMCHTAJIbHBIX
3a,[[aHHI>'I, npeajaracMaixX B paMKaxX OCHOBHOT'O I'OCYAapCTBEHHOT'O 3K3aMEHa I10 (1)I/IBI/IKC.



COILEPKXAHUE OBYYEHUA

7 KIIACC

Pa3nes 1. ®u3nka u e€ posib B NO3HAHUM OKPY/KAIOLIEr0 MHPa.

®duszuka — Hayka o npupoze. SABiaenus npupopl. Pu3nuecKue SIBICHUSA: MEXaHUUECKHE, TEIUIOBbIE, 3JIEKTPUUECKUE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE.

®dusnueckue BeanuuHbl. M3mepenne gusndeckux BenuuuH. Ousnueckue npudopsl. [lorpemHocts n3mMepeHuil. MexyHapoaHas cucrema
€IMHULI.

Kak ¢usuka m apyrue ecrecTBEHHBbIE HAyKH M3Yy4aloT HpUpoay. EcTecTBeHHO-Hay4HBIM METOJ| MO3HAHMs: HAOIIOJCHUE, MMOCTaHOBKA
HAYYHOTO BOIPOCA, BHIIBKCHHUE THIOTE3, IKCIIEPHUMEHT 10 MPOBEPKE THIIOTe3, 00bICHEHHE HaOmomaeMoro sisiueHns. Onucanne (Gpu3ndecKkux
SIBJICHUH C IIOMOLIbIO MOJIETIEH.

Jlemoncmpavuu.

1. MexaHuueckue, TEIIOBbIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE SIBIICHUSI.

2. ®wuzudeckre NpruOOpsI M MpoIeIypa MPsMBIX U3MEPEHUI aHAIOTOBBIM H IIU(PPOBBIM IPHOOPOM.

Jlabopamopuvie pabomol u onvinol.

OmnpeneneHue LEeHbl AeIEHUS IIKaIbl U3MEPUTEIBHOIO ITpudopa.

N3mepenne pacCTOSHUN.

N3mepenne 00bEMa )KUIKOCTH U TBEPIIOTO TeNA.

Omnpenenenue pa3sMepoB MaJbIX TeJl.

W3mepenue Temneparypbl IpU MOMOIIY KUJIKOCTHOTO TEPMOMETPa U JaTYUKa TeMIepaTyphl.

[IpoBenenue nccaenoBaHus MO NPOBEPKE TUIIOTE3bI: JAIBHOCTH MOJIETA IAPUKA, MMYIIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIIE, YEM OOJIbIIE

o0k wbnE

BBICOTA ITyCKa.
Paznen 2. IlepBonayajibHble CBeIeHUsI 0 CTPOEHHH BellecTBa.
CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbL, UX pa3Mepbl. OMbITHI, TOKa3bIBAIOLINE TUCKPETHOE CTPOSHHE BEIIECTBA.
JIBmxkeHue yactull BeniecTsa. CBs3b CKOPOCTH ABMXKEHMSI YacTHUI] ¢ Temreparypoil. bpoyHoBckoe aBmxenue, nuddysus. Bzaumoneiicreue
YaCTHL| BEUIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.
ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHME ra3oB, *KMIKOCTEH M TBEPABIX (KPUCTAJUIMUECKHX) Tes. B3auMOCBs3b MEXIy CBOMCTBaMHU
BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.
Hemoncmpayuu.



1. HaOnronenue 6pOyHOBCKOTO JIBH)KEHHS.

2. Hab6nronenue muddyszun.

3. Habmonenue sBneHuid, 00bACHIIOMMXCS MPUTSKEHUEM UM OTTAIKMBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopusie pabomol u onvimol.

1. Ouenka auamerpa aToMa METOJIOM PSIOB (C HCMOIb30BaHUEM (oTorpaduii).

2. OmbIThI 1O HAOIIOIEHUIO TETIJIOBOTO PACIIUPEHHUS TA30B.

3. OnbIThI 1O OOHAPYKEHUIO ACUCTBUS CHUI MOJICKYJISIPHOTO MPUTSHKEHHS.

Paznen 3. /IBu:keHMne U B3auMOAeliCTBHE Tel.

Mexannueckoe nBuxeHue. PaBHoMepHOE U HepaBHOMepHOe JBuxkeHHe. CkopocTh. CpeaHsisi CKOpOCTh IPU HEPABHOMEPHOM JBHKEHUMU.
Pacuér nyt 1 BpeMeHU IBHIKEHUS.

SIBnenue nHepuuu. 3aKOH MHEpLUHU. B3anuMonelicTBre Ten Kak MpUYMHA U3MEHEHUS! CKOPOCTH JIBMKEHUS Tesl. Macca kak Mepa MHHEpTHOCTHU
tena. [InotHocTh BemecTBa. CBsA3b IIIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJ B €/IMHHUIIE 00BhEMA BEIIECTBA.

Cuila Kak XapakTEepUCTHKa B3auMozeicTBus Ten. Cuia ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢ TOMOIIBIO JUHAMOMETpaA. SIBlieHHE
TArOTEeHUs U cuia Tsbkectu. Cuna TshKecTH Ha JIpyrux IviaHerax. Bec tema. HeBecomocts. CroskeHue cuil, HallpaBJIEHHBIX 110 OJHOM HpSAMOM.
PaBHopeiictByromas cuit. Cuna tpeHusi. TpeHue cKoabKeHUs U TpeHue nokos. TpeHue B IpupoJie U TEXHUKE.

Hemoncmpayuu.

Habmroienne MexaHn4ecKoro ABM)KCHUS Tela.

N3mepenne CKopoCTH MPSMOIMHENHOTO IBHKEHUSI.

Habmroienue siBieHus MHEPIHUH.

HaGnronenue n3MeHeHust CKOpOCTH NP B3aUMOJIEHCTBUH TEl.

CpaBHeHue Macc 110 B3aUMOJEHCTBHIO TEL.

CroxeHue cuil, HapaBJICHHBIX M0 OJAHOW MPSMOM.

Jlabopamopuwvie pabomut u onvimol.

OmnpezneneHne CKOPOCTH PAaBHOMEPHOTO JBMXKEHUS (IIapHuKa B )KUAKOCTH, MOJEIH 3JIEKTPUIECKOr0 aBTOMOOWIISI U TaK Jajee).
Onpenenenue cpeiHeil CKOPOCTH CKOJIBXKEHUS OpyCKa MM LIapUKa 10 HAKJIOHHON IMIIOCKOCTH.

Omnpenenenne IIOTHOCTH TBEPAOTO TENA.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (1edopMaliun) Npy>KUHBI OT TPUIT0KEHHOM CHITBL.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHS OT Beca Tejla U XapakTepa CONMPUKACAIOUIUXCSI TOBEPXHOCTEM.
Pa3z[eJ1 4. laByieHHe TBEPABIX TeJ, :KHAKOCTEH U ra3os.

ok wnPE
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HaBnenue. CniocoObl yMeHbILIEHUS U YyBeJIM4YeHUs naBieHus. JlaBieHue ra3a. 3aBUCHUMOCThH JIaBJIEHHUS raza oT oObéma, TemrepaTyphl.
[lepenaya naBieHus TBEPABIMU TeJlaMU, KUAKOCTSIMH U razaMu. 3akoH Ilackans. [TneBMaTuueckue MamuHbl. 3aBUCUMOCTD JIaBJICHUS KUAKOCTU
ot riyounsl. ['uapocratuueckuii mapagoke. Coobmaromuecs cocyabl. [ uapaBinueckue MeXaHU3MBbl.

Atmocdepa 3emnn u atmocdepHoe napineHue. [IpuuuHbl cyniecTBoBaHus BO3aymHONH 0000uku 3emun. Onwitr Toppuuemmn. M3mepenue
aTMochepHOro naBieHHs. 3aBUCHMOCTh aTMOC(HEpPHOro NaBJICHHUS OT BBICOTHI Haja ypoBHeM Mops. [IpuGopsl 1is u3MepeHus arMochepHOro
JaBJICHUSL.

JleficTBUE KMJIKOCTH W Tra3a Ha NOTPYKEHHOE B HUX Teso. BeiTankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. [lnaBanuwe Ten.
BoznyxoruiaBanue.

Jlemoncmpavuu.
3aBUCHUMOCTH JAaBJICHUS ra3a OT TeMIIePaTyphl.

Ilepenaya naBiueHUs KUIKOCTHIO U Fa30M.

CooOmraronuecs cocybl.

I'uppaBauueckuil mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO 1aBICHHUS.

3aBUCHMOCTH BBITAIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH Tela U MIIOTHOCTHU KHUIKOCTH.

PaBeHCTBO BBITAIKMBAIOLICH CUITBI BECY BHITECHEHHOM JKUIKOCTH.

VYcnoBue miaBaHus Tell: TUIaBaHKUE WK TOTPY)KEHHE TeJ B 3aBUCHMOCTH OT COOTHOIICHHUS TIOTHOCTEH Tela U KUAKOCTH.

NGO LN E

Jlabopamopnuvie pabomost u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOZE OT 00bEMa MOrpyKEHHOM B JKMIKOCTh YaCTH TeJa.

2. OmnpezeneHue BbITAIKUBAIONIEH CUITbI, TEHCTBYIOIIEH HA TEJO, MOTPYKEHHOE B )KUIKOCTb.

3. TIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CUJIBI, IEHCTBYIOIIEH Ha TEJIO B KHUJIKOCTH, OT Macchl Tela.

4. OrBbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHJIbI, AEHCTBYIOLIEH HA TENO B JKUAKOCTH, OT 00bEMa MOrpyKEHHOH B

KUIKOCTb YaCTH TEJIa U OT INIOTHOCTH KUJKOCTH.

5. KoHctpyupoBaHnue apeomeTpa WM KOHCTPYMPOBAHUE JIOJIKU U OTIpeJieNieHue € rpy3010/bEMHOCTH.

Pazgen 5. PadoTa u MomHOCTB. JHeprusi.

Mexanunueckas pabota. MOIITHOCTb.

[IpocTeie MexaHU3MBI: ppIyar, 0JI0K, HAKJIOHHAs TI0CKOCTb. [IpaBmiio paBHOBecus peiuara. [IpuMeHeHne npaBuia paBHOBECHS pblyara K
61o0ky. «3onotoe npasuiio» mexanuku. KI1/1 mpoctsix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpamnienne o1HOro BU/1a MEXaHUYECKOM YHEPTUU B IPYroi. 3aKOH
COXpaHEHUs DHEPTUH B MEXAHHUKE.



Jlemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopusie pabomol u onvimol.

1. Ompenenenuie pabOTHI CHIIBI TPSHHSI TPH PABHOMEPHOM JBHKCHHH TEJIA TI0 TOPU3OHTAIBLHOM TOBEPXHOCTH.
2. HccnenoBanue ycaoBUN paBHOBECHUS phlyara.

3. Uzmepenue KI1J] HaKIIOHHOH MIIOCKOCTH.

4. V3yueHue 3aKOHA COXPAHCHHSI MEXaHHYECKON SHEPTHUH.

8 KJIACC

Paznen 6. TenioBble siBJIEHUS.

OCHOBHBIE TOJOKEHUS MOJIEKYJISIPHO--KUHETUYECKONM TEOpUM CTPOCHMS BellecTBa. Macca M pa3Mepbl aTOMOB U MOJIEKYJ. OIIBITHI,
MTOATBEPKIAIOIINE OCHOBHBIE MOJ0KEHHS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH.

Mopnenu TBEPIOTO, KUIKOTO U ra3000pa3HOro cocTossHui BemiecTBa. Kpucrammueckue u amopdusie Tena. OObsiCHEHHE CBOWMCTB razos,
KUIKOCTEH W TBEPIBIX TEJI HA OCHOBE MOJIOKEHUN MOJCKYISAPHO--KUHETUYECKOW Teopuu. CMaurMBaHWE W KamWUISIpHBIC siBICHUS. TeruioBoe
pacIIUpPEHUE U CHKATHUE.

Temmnepatypa. CBsi3b TeMIiepaTypbl cO CKOPOCTBIO TEIJIOBOTO ABIKEHUS yacTull. BHyTpenHss sHeprus. CrocoObl H3MEHEHUs BHYTPEHHEH
SHEPTHUU: TEIJIoNepeaaya U coBepileHue padoThl. Buibl Terionepenayu: TeMIONPOBOIHOCTb, KOHBEKIINS, U3TyUCHHE.

KonnuectBo TemnoTel. YenbHas TEIUVIOEMKOCTbh BellecTBa. TemiooOMeH M TEIIOBOE paBHOBECHE. YPaBHEHHE TEIJIOBOrO OajaHca.
[InaBneHve u OTBepAEBAaHUE KPUCTAUIMYECKMX BEIIECTB. YJeNbHas TeIuloTa MiaBieHus. [lapooOpasoBanue u koHaeHcauus. Mcmapenwue.
Kunenue. Y nenpHas Temnora napooOpa3zoBaHus. 3aBUCUMOCTh TEMIEPATypbl KUTIEHHS OT aTMOC(HEPHOTO JaBJICHUS.

BnaxxnocTs Bo3ayxa.

DHeprus TOIIMBA. Y AelIbHAas TEIUIOTa CrOPaHUsl.

[Tpunnumne: padote! TeroBsix apurareneit KITJ[ termioBoro neurartess. TemmoBbie JBUTATENH U 3aIIUTA OKPYKAIOIIEH CPEJIbI.

3aK0OH COXpaHEHUs U MPEBPAIICHHS YPHEPTUHU B TEIIOBBIX IIPOIIeccax.

Hemoncmpayuu.

Habmtoienue 6poyHOBCKOTO ABHKEHHSL.

Habmronenue nuddysum.

Habmronenue siBieHnii CMauMBaHUS U KaWIIISIPHBIX SIBJICHUH.

HabmroieHune TemnoBoro pacumpenus Tedl.

M3meHeHre naBlieHus ra3a Ipyu U3MEHEHUU 00bEMa 1 HATPEBaHUH WITH OXJIAXKICHUH.

ARSI .



6. IlpaBuna u3mMepeHus: TEMIIEPATYPHL.
7. Bunsl Terionepenaym.
8. OxnaxJaeHue Npu COBEPUICHUN pabOTHI.
9. HarpeBanwue npu coBepIIEeHUU PaOOTHI BHSITHUMHU CHIIAMH.
10. CpaBHeHUE TEIUIOEMKOCTEH PA3TUYHBIX BEIIECTB.
11. HabGmroneHre KUeHus.
12. HaGmroieHre MOCTOSTHCTBA TEMIIEPATYPhI MTPH IIJIABICHUH.
13. Monenu TeIIOBhIX JBUTATEIICH.
Jlabopamopuvie pabomol u onvimol.
OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.
OnbIThI 110 BRIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WIIH caxapa.
OnbITH IO HAOIOICHHUIO TETIOBOTO PACIIMPEHHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3ayXa B OasIoHE HIMpHUIIA.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT €ro 00bEMa U HarpeBaHUsI WM OXJIaXKICHUSI.
[TpoBepka runoTe3sl TMHEWHOM 3aBUCIMOCTH IJIMHBI CTOJIOMKA KUAKOCTA B TEPMOMETPUUECKON TPyOKe OT TeMIepaTyphl.
Habmroienue u3mMeHeHusi BHyTpEHHEH SHEepTUu Tela B pe3ysbTare TeIionepeaadu 1 padoThl BHEIIHUX CHIL
HccnenoBanue siBIECHUS TEMJI000MEHA IPU CMEIIMBAHUU XOJIOJHON U rOpsYei BOMBI.
Omnpenenenne KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOIOH MPH TEINIO0OMEHE C HarpeThIM METAILTUYECKUM LIUITMHIPOM.
. Onpenenenne yaenbHOU TEMIIOEMKOCTH BEILIECTBA.
. UccnenoBanue nporecca ucnapeHusl.
. Onpeenenre OTHOCUTENbHON BIQXKHOCTH BO3/yXa.
13. Omnpenenenuie yaeabHOM TETUIOTHI TUIABIICHUS JIbA.
Pa3nen 7. DjekTpuyeckue U MATHUTHDIE SIBJICHUS.
Onektpuzarusi Ten. J[Ba poma AIEKTpUYECKUX 3apsiaoB. B3aumopeicTBue 3apshkeHHBIX Ted. 3akoH KyloHa (3aBUCHMMOCTH CHIIBI
B3alMOJICHCTBUS 3apsKEHHBIX TEJl OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXK1Y T€JIaMH).
DnexTpuueckoe nose. Hanpsmxk€HHOCTH 2MeKTprudeckoro noist. [[puHIIn cynepno3uiinu IeKTPHUeCKUX Moiei (Ha KaueCTBEHHOM YPOBHE).
Hocutenn snextpuyeckux 3apsiioB. DIE€MEHTapHBIM 3nekTpudeckuid 3apsa. CtpoeHue atoma. [IpOBOIHMKM M JUANIEKTPUKU. 3aKOH
COXpaHEHUs AIEKTPUUECKOT0 3apsia.
DJIEKTPUYECKUN TOK. Y CJIOBHUSA CYIIECTBOBAHUA AJIEKTPUUYECKOTO TOKA. MICTOUHMKHM MOCTOAHHOTO TOKa. J[€MCTBHS 3JIEKTPUUYECKOTO TOKA
(TemioBoe, XMMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHIKOCTSIX U ra3ax.

CoNoOR~LDE
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Onexrpuueckas nenb. Cuia Toka. DieKTpuyeckoe HampsbkeHue. CONpOTUBIEHHE IPOBOJHMKA. Y IEJIBHOE COIPOTHUBIICHUE BEIIECTBA.
3axon OMa 1 yuactka uenu. IlocienoBaTenbHoe U napamieabHOE COEJUHEHUE TPOBOIHUKOB.
PaboTa 1 MOUTHOCTB 3JEKTPHUUECKOro TOKa. 3akoH Jlxoyns—JIeHma. DnexkTpudeckue Heny U NOTPEOUTEH SJICKTPUIECKON SHEPTHH B OBITY.
Kopotkoe 3ambIkanue.
[TocTostHHBIE MarHuThI. B3anmoelicTBUE MOCTOSIHHBIX MarHUTOB. MarHutHoe nojie. MarHuTHoe 1ose 3eMiu U €ro 3HayeHue Il KU3HU
Ha 3emuie. OnbIT Opcrena. MarHUTHOE MOJE 3JEKTPUYECKOro Toka. [IpumMeHneHne 3eKTpoMarHuToB B TEXHUKE. JlefiCTBME MarHUTHOIO MOJS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUTaTENb IOCTOSHHOTO TOKA. MCroib30BaHue JIEKTPOABUraTe e B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.
Onbiter @apanes. SBieHue 3nekTpoMarHuTHOW wHAYKIuH. [IpaBwio Jlenmna. Dnexkrporeneparop. CrocoObl MOTyYEHUS SIEKTPUUYECKON
SHEPruu. DIEKTPOCTAHIUU Ha BO30OHOBIIIEMbIX UCTOYHUKAX SHEPTHUU.
Jlemoncmpavuu.
DreKTpu3anus Tell.
JIBa pona 3JIeKTpUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEl.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.
DJIeKTpOCTaTUYECKast MHIYKIIUSI.
3aKOH COXpaHEHUS JIEKTPUUECKHUX 3apsi/IOB.
[IpOoBOIHUKY U TUAIEKTPUKH.
MopenupoBaHuE€ CUIIOBBIX JUHUHN 3JIEKTPUUECKOTO TOJISL.
W cTouHNKH TOCTOSSHHOTO TOKA.
JleficTBUS 3JIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHI TOK B KUIKOCTH.
. 'a30BBbIii pa3psz.
. I3Mepenue cuibl TOKa aMIEPMETPOM.
. I3MepeHue aIeKTpUYeCKOro HalpsKeHNs BOJIbTMETPOM.
. Peocrar u marazus CONpOTUBICHUN.
. B3aumopeiicTBre NOCTOSTHHBIX MarHUTOB.
. MonenupoBaHie HEBO3MOKHOCTH Pa3AeiICHUS ITOJIK0COB MarHuTa.
. MozenvpoBaHu€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
. OneIT Opcrena.
. MarauTHoe 1osie Toka. DJIEKTPOMArHMT.
. JlelicTBME€ MarHUTHOTO MOJIsI HA IPOBOAHUK C TOKOM.
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21.
22.
23.
24,
25.

SHGKTpOI[BI/IFaTeHB IIOCTOSAHHOI'O TOKA.

Hccnenoanue SBICHUS 3JIEKTPOMAarHUTHOW MHYKLIHH.

Onsitel Dapagest.

3aBUCUMOCTH HaIrpaBJICHUA MHAYKIIUOHHOI'O TOKA OT }’CJIOBI/Iﬁ €ro BOBHUKHOBCHUSI.
DIEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopusie pabomul u onvimol.

NoapkwbdE

© ®©

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI 110 HAOIIOACHUIO AIEKTPU3ALMH TET UHAYKIUEN U IIPU COIPUKOCHOBEHHH.

HccenenoBanue 1eHCTBUS dJIEKTPUYECKOTO OIS HA IPOBOIHUKHU U TUIIEKTPUKH.

COopka 1 mpoBepKa padOThI AMEKTPUUECKON LIEITH IOCTOSTHHOTO TOKA.

W3mepenne U peryinupoBaHue CUIIbI TOKA.

W3mepenne u peryiampoBaHue HAIPSHKCHHUS.

HccenenoBanue 3aBUCUMOCTH CUIIBI TOKA, MIYLIETO Yepe3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HAIIPSLKEHMS HA PE3UCTOPE.
OnbIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTD 3JIEKTPUYECKOTO COMPOTHBIICHUS MPOBOJAHHMKA OT €ro JUIMHBI, IJIOLIaJU HOMEPEYHOIO
CCUEHUs U MaTepuaa.

ITpoBepka npaBuia CI0KEHUS HANPSHKEHUH ITPU I1OCIIEJ0BATEIbHOM COEIMHEHUH IBYX PE3UCTOPOB.

ITpoBepka npaBuia JUist CUIIbI TOKA IIPYU NapaJIJIEIbBHOM COEAMHEHUH PE3UCTOPOB.

Onpenenenue paboThl IEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

Onpenenenne MOIHOCTH 3JIEKTPUYECKOIO TOKA, BBIACIAEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HAIIPSDKCHUSI Ha HEH.

Onpenenenne KII/I narpesarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSSHHBIX MArHUTOB.

W3yueHre MarHuTHOTO MOJIsE OCTOSIHHBIX MAarHUTOB MPU UX 0OBEANHEHUH U pa3/IeIeHHH.

HccnenoBanue AeMCTBUSI AEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTyIIKH C TOKOM U MarHuTa OT CHJIBI TOKA U HaIIPaBJICHUS TOKA B
KaTyIIKe.

N3y4eHne nelicTBUS MarHUTHOTO TIOJISL HA IPOBOJHUK C TOKOM.

KonctpynpoBanue u nzydeHue paboThl 31€KTPOIBUTATEIS.

N3mepenue KIIJI[ anekTpoaBUraTeIbHON YCTaHOBKH.

OneITel 1O UCCIIEOBAaHUIO SIBJICHUS JJEKTPOMAarHUTHOM HWHIYKIMH: HCCIEJOBAaHUE W3MEHEHUM 3HA4YEHHWs W HalpaBJICHUS
MHIYKIIMOHHOTO TOKA.
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9 KJIACC

Pa3nea 8. Mexanuveckue siBJIeHHA.

Mexannueckoe aBuwxeHue. MarepuanbHasg Touka. Cucrema orcyéra. OTHOCHTENBHOCTh MEXAaHUYECKOTO JABWXKEHUs. PaBHOMepHOe
psAIMOJIMHENHOEe JABMXkeHue. HepaBHOMepHOe npsMoiiMHENHOe naBMkeHue. CpeqHss M MIHOBEHHAas CKOPOCTh Tella NpU HEPABHOMEPHOM
JBUKCHUM.

Yckopenue. PaBHoyckopeHHOe npsiMonuHeitHoe arkenne. CBoboanoe maaeHue. Onwithl [Nammes.

PaBHOMepHOE aBWXKEHHME MO OKpyxKHOCTH. Ilepmon u dactota oOpamienus. JluneitHas u yrjoBas ckopoctu. LleHTpocTpemuTensHoOe
YCKOpPEHHE.

IIepBeiit 3akoH HerotoHa. Bropoit 3akoH HetotoHa. Tperunii 3akoH Herorona. [IpuHIMn cyneprno3unuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHusi: cuiia TpEHUS CKOJIbKEHUS, CUjla TPEHUS TOKOsL, APYTrue BUAbI TPEHMUSL.

Cuna TsKecTH M 3aKOH BCEMHUPHOIO TITOTEHHUS. YCKOpeHue cBoOojxHoro majeHus. [IBwxenue muaHer Bokpyr Cousnua. IlepBas
KOCMHUECKasi CKOpocTb. HeBecoMOCTh U neperpy3KkH.

PaBHOBecue matepuanbHOW TOukH. AOCOIIOTHO TBEpAOe Teno. PaBHOBecue TBEPAOro Tena ¢ 3aKpelUIEHHON OChbIO BpalieHHs. MoMeHT
cuisl. LleHTp TsKeCTH.

Nmmynse Tena. U3menenne umnysbsca. Ummnynbe cuiibl. 3aK0H COXpaHEHHS UMITYJIbCa. PeakTHBHOE IBIYKEHUE.

Mexanunueckast paboTa 1 MOIHOCTb. PaboTa cuit TsbkecTH, ynpyroctu, TpeHus. CBsi3b 3Hepruu u padotsl. [loreHnuanbHas sHeprus tena,
MOAHATOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHImanbHas sHeprus cxkaroil npyxxunbl. Kunetnueckas sneprusi. Teopema 0 KUHETHUECKOW YHEPTUU.
3aKOH COXpaHEHMSI MEXaHUYECKON IHEPTHH.

Jemoncmpayuu.

HaGnronenne MexaHW4ecKoro IBUKEHHUs TeJla OTHOCUTENIBHO pa3HbIX Tell OTCUETA.

CpaBHeHuE MyTeil U TPACKTOPHUI IBUKEHUS OJHOTO M TOTO K€ TEJIa OTHOCUTENBHO PA3HBIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO JBUKCHHUS.

HccenenoBanue Npu3HaKoB PAaBHOYCKOPEHHOT'O ABUKECHHUS.

HaOGnronenue 1BUKEHUs Tela O OKPYKHOCTH.

Habnronenne MexaHMYeCKHUX SBJIEHUH, MPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU
OTHOCHUTENIbHO KaOUHeTa (PU3HKH.

3aBUCHUMOCTb YCKOPEHHMS T€Jla OT MacChl TEJIAa U AEUCTBYIOLIEN HA HErO CHIIBI.

HabmioneHne paBeHCTBA CHIT TPH B3aUMOJICHCTBUH TE.

9. H3menenwue Beca Tesa Mpu YCKOPEHHOM JIBH)KEHHH.

ok wnPE
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10. Ilepenaya ummynbca Npu B3aUMOACHCTBUH TeEII.

11. [Ipeo6pa3oBanust SHEPTUU IIPU B3aUMOJICHCTBUU TEIL.

12. Coxpanenue uMIyibca Mpu HEYIPYTroM B3aUMOJICHCTBUH.

13. Coxpanenue uMIyIbca MpU aOCONIOTHO YIIPYTrOM B3aHMOJICHCTBUH.

14. HaGuntoieHre peakTUBHOIO ABUYKEHMSL.

15. Coxpanenue MeXaHU4ECKOM SHEPTHH MPU CBOOOTHOM Ia/ICHHH.

16. CoxpaHeHnue MeXaHU4ECKOM SHEPTHH NIPU IBUKCHUU TeJia O] ICHCTBUEM MPYKUHBI.

Jlabopamopusie pabomol u onvimol.

KoHcTpyrpoBanue TpakTa /715 pa3roHa U JajibHEHIIEro paBHOMEPHOIO JBMKEHMSI LIapUKa W TEJIEKKH.
Onpenenenue cpenHeil CKOPOCTH CKOJIbKEHUsI OpYCKa MITM IBUKECHHUS IIAPUKA TI0 HAKIIOHHOM TIOCKOCTH.
Omnpenenenne ycKOpeHus Teja Py paBHOYCKOPEHHOM JBM)KEHUHU 110 HAKJIOHHOM IJI0CKOCTH.
HccnenoBanue 3aBUCUMOCTH ITYTH OT BpPEMEHU IIPU paBHOYCKOPEHHOM JIBHKEHUHU 0€3 HayallbHOM CKOPOCTH.

I

[IpoBepka runoTe3bl: eciu Npyu PaBHOYCKOPEHHOM JBUKEHUH 0€3 Ha4aJIbHOM CKOPOCTH ITyTH OTHOCSTCS KaK psii HEYETHBIX YUCE, TO
COOTBETCTBYIOIINE IIPOMEXYTKA BPEMEHHU OJUHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CUIIbl HOPMAJIBHOTO JIAaBJICHHUS.
Onpenenenue ko3 HULUEHTA TPEHUS CKOIbKEHHUS.
Onpenenenue KECTKOCTU IPYKUHBL.
Onpenenenue paboThl CUIIbI TPEHUSI IIPU PABHOMEPHOM JIBUIKEHUH TeJIa 10 TOPU30HTAIBHOM OBEPXHOCTH.

10 Onpenenenue paboOThl CUIIbI YIIPYTOCTH IPU MOABEME Ipy3a € UCIOIb30BaHUEM HETOIBUKHOTO M MOJBH)KHOTO OJIOKOB.

11. M3yueHue 3aKkoHa COXpaHEHHs SHEPTUH.

Pazgen 9. Mexannueckue Ko1e0aHUs M BOJTHBI.

KonebarenbHoe npuxeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHMN: MEpUOA, 4acToTa, aMIUIMTyAa. MareMaTudecKuil U NpyKUHHBIN
MasTHUKHU. [IpeBparenne sHepruu npu KoyiedaTeIbHOM JIBUKEHUH.

3aryxatomue Konebanus. BeinyxaeHnble konebanusa. Pezonanc. Mexannueckue BosiHbl. CBOMCTBa MeXaHMUECKUX BOJIH. [IpojosbHbIe U
IIOTIEpEYHbIE BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTH €€ paclpocTpaHeHus. MexaHUuuecKnue BOJIHBI B TBEPAOM TeJle, CEHCMUUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa 1 BbicoTa ToHa. OTpaskeHue 3Byka. IH}pa3Byk U ynbTpasByK.

Jlemoncmpayuu.

1. HaOmronenue koneGaHUi TeJ MO AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

2. HabmopaeHue xoneOaHUi rpy3a Ha HUTU U Ha NIPYKUHE.

3. HaOmoneHue BBIHYX/IEHHBIX KOJIeOaHUN U pe30HaHca.

© o~
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4. PacnpocTpaHeHUE MPOJOJIbHBIX U TONEPEYHBIX BOJIH (HAa MOJIEIHN).

5. HabnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pe30HaHC.

Jlabopamopusie pabomol u onvimol.

Omnpenenenne 4acTOTHI ¥ IEpUOJIa KoJeOaHUI MaTeMaTHUYECKOTO0 MasITHUKA.

Onpeznenenue 4acTOTHI M Iepuoa KojaeOaHH MPY>KUHHOTO MasTHHUKA.

HccnenoBanue 3aBUCMMOCTH NEPH0/1a KoJIeOaHM OBEIIEHHOTO K HUTH Ipy3a OT JUTHHBI HUTH.
HccnenoBanue 3aBUCHMOCTH NIEpHOJIa KoJIeOaHH PY>KUHHOTO MasgTHUKA OT MaccChl rpy3a.
[TpoBepka HE3aBHCUMOCTH TIepro/a KoieOaH!ii Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl rpys3a.
OnbITHL, IEMOHCTPUPYIOIINE 3aBUCHMOCTD NIEpHO/Ia KOJIeOaHU MPYKUHHOTO MasiTHUKA OT MACChI Ipy3a M KECTKOCTH NPYKHHBI.
N3mepenne yckopeHus: CBOOOAHOIO HaieHUsL.

NoabkowdE

Paznea 10. DiieKTpoMaraHuTHoOe 1oJie ¥ 3J1eKTPOMarHuTHbIE BOJIHBI.

DJEeKTPOMAarHUTHOE ToJie. JIEKTPOMAarHuTHbIE BOJHBL. (CBOMCTBAa 3NEKTPOMArHWTHBIX BOMH. [llkama SIEKTPOMAarHUTHBIX  BOJIH.
Hcnonb30BaHue 3IEKTPOMAarHUTHBIX BOJIH JJIsS COTOBOM CBSI3H.

DnexTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BonHoOBbIE CBOICTBA cBeTa.

Hemoncmpayuu.

1. CsaoiicTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOIiCTBA CBETA.

Jlabopamopnusie pabomot u onvimol.

1. U3ydeHwue CBOICTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOUIBHOTO TenedoHa.

Pa3nen 11. CBeToBble siBJIEHHS.

JlyueBast monens cBera. Mcrounuku cBera. [IpsmonuneitHoe pacnipoctpaHenue cBera. 3atmeHusi ConHua u JIyHel. OTpakeHue cBera.
[Inockoe 3epkano. 3akOH OTpaKEHUs CBETA.

[Ipenomiienne cBera. 3akoH mnpenomieHusi cBera. [lonHoe BHyTpeHHee OTpakeHue cBeTa. VICmonb30BaHUE IOJIHOTO BHYTPEHHEIO
OTpPa)XEHUS B ONTUYECKUX CBETOBOJAX.

Jlunza. Xox nydeit B tuH3e. OnTudeckas cucrteMa (oToanmnapara, MUKpOCKOIIa U Teseckona. [ a3 kak ontudeckasi cucteMa. bu3opykocTb
U JalIbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criekTp. OnbIThl HptoToHA. CrioskeHue CIeKTpaibHBIX IBETOB. Jucnepcus cBeTa.

Jlemoncmpayuu.

1. TIpsmonuHeitHOE paclpOoCTpaHEHUE CBETA.
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OtpakeHue cBera.

[Tomryuenune n300pakeHUH B INIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
IIpenominenue caera.

OnTuyeckuil CBETOBOA.

Xonx nydeil B coOuparoieil JuH3e.

Xoq Iydel B pacCenBaroLIEeH JIMH3E.

[Tosryuenue n300paxeHUi C IOMOILBIO JIUH3.

. [punnun neiictBus GporoannapaTa, MUKPOCKOIIA M TEJIECKOIA.

10. Mogens rinasa.

11. Paznoxkenue 0eiaoro cBeTa B CIEKTP.

CoOoNoGaRr WD

12. Ilony4yenue Genoro cBeTa MpH CI0KEHUU CBETA PAa3HBIX [IBETOB.
Jlabopamopuvie pabomol u onvimol.
HccnenoBanue 3aBUCUMOCTH yTJia OTPa)KEHUSI CBETOBOTO JIyya OT yIJia MaeHusl.
W3ydeHne XxapakTepUCTUK U300paKeHUS MPEAMETa B INIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCUMOCTH YTJIa MPEIOMIICHHS CBETOBOTO Jyda OT YIJia a/IeHUs Ha TPAHMIIE «BO3yX—CTEKIO».
[Toryuenue n300paskeHUN C MOMOIIBIO0 COOMPAIOIIEH TNH3BI.
Omnpenenenne (OKYCHOTO PACCTOSHUS U ONITUYECKOM CUIIBI COOMPAIOILIEH JIMH3HI.
OMBITHI 110 Pa3JIOKEHUIO OEJIOT0 CBETA B CHEKTP.
OMNBITHI 10 BOCTIPUSATHIO 1IBETA IMPEIMETOB IIPHU UX HAOIIOICHUHU Yepe3 [[BETOBbIC (DMIIBTPHI.
Pasznea 12. KBanToBble siBJICHHS.
OmnbiTel Pesepdopna u mmanerapHas mozaens aroma. Mogens atoma bopa. HMcmyckanue u moriomeHue cBera aroMoM. KBaHTHI
JInHenyaTele CIIEKTPHI.
PaguoaktuBHOCTh. Anbda-, Oeta- M ramma-usnydeHus. CTpoeHue aToMHoro sapa. HykioHHas Mojnenb atoMHoro sjapa. M3otomsl.
PannoaktuBHbie npeBpatienus. [lepuos nomaypacnaga aTOMHBIX SIEP.
SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MACCOBOTO UKCEN. DHEPTHsI CBSI3M aTOMHBIX sifiep. CBs3b MacChl U dHEpTrUu. Peakium
cuHTe3a U Jenenud aaep. Mcrounuku sneprun ConHIa U 3BE3.
SAnepHas sHepreTuka. J[eficTBUS paJu0aKTUBHBIX U3IYY€HUI Ha )KUBbIE OPTaHU3MBI.
Jlemoncmpavuu.
1. CnexTpbl U3Ty4EeHHUS U TOTJIOIIEHHUSL.
2. CrekTpsl pa3IHYHBIX T'a30B.

NoakownPE
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CnexTp Bozopoa.

Habumonenue TpekoB B kamepe BuibcoHa.

Pabora cuérurka MOHU3UPYIOIUX U3ITyYEHUH.

Peructparius u3nmydeHus MpUPOJIHBIX MUHEPATIOB U TIPOIYKTOB.

JIaﬁopamoprle pabomul u onvimol.

1. HaOGmroneHue CIIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYYCHHUS.

2. HccnemoBaHue TPEKOB: H3MEPEHHUE YHEPTHH YaCTHIIBI IO TOPMO3HOMY TTyTH (TI0 hoTOrpadusim).

3. H3mepenue paaunoakTuBHOTO (hoHa.

IloBTOpPUTENBLHO-00001IAI0IINIH MOYJIb.

[ToBTOpUTENBHO--00001IAIOIIUI  MOJIyJIb TpelHa3HaueH MJii CUCTEeMaTH3aluud U OOOOLIEHHsS] MPEAMETHOrO COJEP)KaHHUS U OIbITa
NEeSATEILHOCTH, TPUOOPETEHHOTO TPU W3YYCHHUH BCEro Kypca (U3MKH, a TAKXKe JJIs MOJATOTOBKH K OCHOBHOMY TOCYJIapCTBCHHOMY 3K3aMEHY I10
¢busuke 1715 00y4aroMMXcsl, BRIOPABIIKUX 3TOT Y4€OHBIHN MpeaMeT.

[Ipy u3yyeHUU MAHHOTO MOIYJS PEAIU3YIOTCI M CHUCTEMATH3UPYIOTCS BHJIbI JIEATEIHHOCTH, Ha OCHOBE KOTOPBIX OOECIeYHBACTCS
JOCTHKEHHE MPEIMETHBIX W METalpeJIMETHBIX IUIAHUPYEMBIX pE3yJIbTaTOB 00ydeHHs, (OPMHUPYETCS €CTeCTBEHHOHAy4YHas TI'PAaMOTHOCTD:
OCBOCHHUE HAYYHBIX METOJIOB MCCIICIOBAHMSI SIBJICHUN MPUPOJBI U TEXHUKHU, OBJIAJICHUEC YMEHUSMU OOBSICHATH (PU3UUCCKHUC SIBICHUS, PUMEHSISA

oA w

IIOJIyYEHHBIE 3HAHUS, PEIIATh 33Ja41, B TOM YHCJIE KAYECTBEHHBIEC U SKCIIEPUMEHTAJIbHBIE.
[TpuHIMNMATBHO AEATEIbHOCTHBIM XapaKTep JAaHHOIO pasjiena peaqu3yercs 3a C4E€T TOro, Yyro oOydyarolluecsl BBINOJHAIOT 3aJaHus, B
KOTOPBIX UM IIPEIIaracTcs:
Ha OCHOBE MOJYYCHHBIX 3HAHUH paclo3HaBaTh M HAyYHO OOBICHATH (DM3UUYECKHE SBICHHS B OKPY)KAIOUICH MPHUPOJE W MOBCETHEBHOM
KU3HH;
UCIOJIb30BaTh HAYYHBIE METO/BI MCCIEOBAHUS (PU3UUYECKUX SBICHUN, B TOM YHCIE JUIsl IPOBEPKH TUIOTE3 M MOJYyYEHHUS TEOPETUUECKUX
BBIBOJIOB;
OOBSCHATh Hay4YHbIE OCHOBbI HauOoJjiee BaXXKHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJOIMH, HampuMmep, MNPaKTUYECKOTO HCIOIb30BaHU
Pa3JIMYHBIX UCTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA IIPEBPAILCHNUS U COXPAHEHUS BCEX U3BECTHBIX BUJOB YHEPIUU.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 10 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

N3ydyenne ¢u3nku Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HAMpPaBICHO Ha JOCTHKEHHE JIHMYHOCTHBIX, METAMPEAMETHBIX U

MMpCaAMCETHBIX 06p330BaTeJ'II)HBIX PE3YIbTATOB.

B pesynbraTe nsyuyeHus QU3MKU Ha YpOBHE OCHOBHOTO 00Iiero oOpa3zoBaHus y oOywaromierocsi OynyT cQOpMHUpPOBaHBI CIEAYIOLINE

JIMYHOCTHBIC PE3YJIbTAThI B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS

_ TpOsIBJIIGHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (PU3NYECKOI HAyKH;

_ LIEHHOCTHOE OTHOIIEHUE K JIOCTH)KEHUSM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpaIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIHTAHMSI:

_ TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYXJEHMHM OOIIECTBEHHO 3HAYUMBIX U STHYECKHX IPOOJIEM, CBSI3aHHBIX C IMPAKTUYECKUM
MPUMEHEHHUEM JIOCTHKEHUN (PU3UKH;

_ OCO3HAaHHE BAXXHOCTH MOPAJIbHO--3TUYECKUX MPUHIUIIOB B JESITEIBHOCTH YUEHOTO;

3) 3¢TeTHYECKOr0 BOCIIUTAHUS

” BOCIIPHSITHE 3CTETUYECKUX KayecTB (PU3NYECKOI HAayKH: €€ FTapMOHUYHOTO TOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) HIeHHOCTH HAYYHOTO MO3HAHUSI:

C OCO3HAaHWE LEHHOCTH (PM3MYECKOW HAyKH KaK MOIIMHOTO MHCTPYMEHTa TO3HAHUS MHpPA, OCHOBBI Pa3BUTHs TEXHOJOTHH, Ba)KHEHIIEH
COCTaBJISIIOLIEH KYJIbTYpHI,

” pa3BHUTHE HayYyHOH JIF00O03HATEIBHOCTH, HHTEpeca K HCCIIeI0BATENbCKOM JIESTENbHOCTH;

5) popMupoBaHusI KYJIbTYPbI 310POBbs H IMOIOHAILHOT0 0JIATOMOTYYHSI:

” 0co3HaHME LIEHHOCTH 0e30MacHOro 00pa3a )KM3HHU B COBPEMEHHOM TEXHOJOTMUECKOM MUPE, BAXKHOCTH MpaBUJl 6€30MaCHOTO MOBEIEHUS Ha
TpPaHCIOPTE, Ha I0POrax, C AMEKTPUUECKUM U TEIJIOBBIM 000OPYI0BAaHUEM B IOMAIIHUX YCIOBUSX;

~ chopMHPOBAHHOCTh HaBbIKA peduieKCcHH, MPU3HAHUE CBOETO MpaBa Ha OMKOKY M TAaKOT'0 e MpaBa y IPYroro 4esoBeKa;

6) TPY10BOT0 BOCIIHTAHMSI:

_ aKTUBHOE y4yacTHe B pEIICHUH NMPaKTHUECKUX 3ajay (B paMKax ceMbHU, 00pa3oBaTeIbHON OpraHu3annu, ropoja, Kpas) TeXHOJIOTHUECKOW 1
COLIMAJIbHOW HANpaBJIEHHOCTH, TPEOYIOUINX B TOM YHUCIIE U (PU3MYECKUX 3HAHMIA;

_ MHTEpec K MPaKTUYECKOMY U3yUeHHIO Ipodeccuil, CBSI3aHHBIX C (PU3UKOM;

7) 3K0JI0rM4ecKOro BOCIIUTAHMUS
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e [ opueHTalMs Ha NMpUMEHEHUE (U3NYECKUX 3HAHWUU JJIS pelieHHs 3a7ad B 00JAaCTH OKpY’Kalouleil cpeibl, MIaHUPOBAHUS MOCTYMKOB U
OLIEHKH UX BO3MO>KHBIX MOCJIEICTBUMN I OKPYXKAIOLIEH Cpe/ibl;
e [ 0CO3HaHHE TI00aTBFHOIO XapaKTepa HKOJIOTHIECKUX MPOOIIeM U IMyTel UX PeIICHHUS;

e §8) aganTanuy K U3BMEHSIOIIMMCS YCJIOBHSIM COIMAJILHOI W MPUPOIHOM CPebI:

e [ moTpeOHOCTh BO B3aMMOJICHCTBUM TPHU BBHINOJHEHUU MCCIEJOBAHUN M MPOEKTOB (PU3MUECKON HAMPaBIEHHOCTH, OTKPBITOCTH OIBITY U
3HAHMSM JIPYTHUX;

e [ MOBBIUICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IESTEIbHOCTD;

e [ moTpeOHOCTh B (POPMHPOBAHWU HOBBIX 3HAHUI, B TOM yHcie (OpPMyTUpOBaTh WICH, MOHATHUSA, TUHOTE3bl O (PU3NYECKHX OOBEKTaxX U
SIBIICHUSX

e [ oco3HaHHe 1e(HhUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKHY;

e [ MJAHWPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3UUCCKUX 3HAHUH;
e [ cTpeMJICHHE aHAJM3UPOBATH U BBIABIATH B3aMMOCBSI3U MPUPO/IBI, OOIIECTBA U YKOHOMHKH, B TOM YHCJIE C HCIIOIB30BaHHEM (DU3HUYECKUX

3HAHUH;
e [ OLIEHKA CBOMX JACUCTBUI C YUETOM BIMSHUS HA OKPY>KAIOILIYIO CPEAY, BO3MOKHBIX TTT00aTbHBIX MTOCTIEICTBHIM.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbraTe ocBOEHHS MporpamMmbl MO (HU3UKE Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHUs y oOydaromierocs OyayT cpopMupOBaHBI
METANIPpEAMETHBIC PE3YyJabTAaTbl, BKIIOYAIONIME ITO3HABATCIBHBIC YHUBCPCAJIBbHBIC y‘IC6HI)Ie HeﬁCTBHH, KOMMYHUKATHBHBIC YHHUBCPCAJIBHBIC
y4eOHbIe TEHCTBHS, PEryJIATHBHBIC YHUBEPCAJIbHbBIC yUCOHBIE TCHCTBHSL.

ITo3naBaTenbHBIC yHHBEpPCATbHbIC y4eOHbIC NeliCTBUSA

Ba3oBble Jornueckue 1eiMCTBUS:

BBISIBJISITH U XapaKTEPU30BATh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBIICHUIT);

YCTaHABIIMBATh CYIECTBEHHBIN MPU3HAK KIacCU(UKALIMK, OCHOBAHUS JIs1 0000IIEHUS U CPaBHEHMUS;

BBISIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTPHUBAEMBIX (PAKTax, JAHHBIX M HAOIIOAEHUSX, OTHOCSAIIMXCS K (PU3NUYECKUM
SIBJICHUSIM;

BBISIBJISITh NPUYMHHO--CJIEICTBEHHBIE CBS3M MPU U3YyYEHUHM (PU3NUECKHUX SIBJICHHM W MPOIECCOB, JIeJaTh BBIBOJABI C HCIOJIb30BaHUEM
JeTyKTUBHBIX U MHYKTUBHBIX YMO3AKIIIOUEHUH, BBIABUTaTh TUIIOTE3bI O B3aUMOCBSI35X (DU3UUYECKUX BETMYMH;
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CaMOCTOATENILHO BHIOMPATH CIOCO0 pereHust ydeOHo (u3nyeckol 3amadn (CpaBHEHHE HECKOJIBKUX BapHAHTOB PEIICHUS, BHIOOD
HanOoJIee MOAXO/ISIIEr0 C YUETOM CAaMOCTOSTEIIHO BBIICIICHHBIX KPUTEPUERB).

ba3oBble ucciaeaoBaTelbLCKHE AEHCTBHS:

HCIIOJIB30BATh BOIIPOCHI KK UCCIIEN0BATEIbCKUI NHCTPYMEHT IIO3HAHMS;

IIPOBOJIUTH 10 CAMOCTOSITENIbHO COCTaBJIEHHOMY IUIAHY OIBIT, HECIOXHBINH (PU3MUECKUI HKCIEpUMEHT, HEOOJbIIOE HCCIeI0BaHUE
(bU3NYECKOTro SIBICHUS;

OLIEHUBATh HA IPUMEHUMOCTb U IOCTOBEPHOCTH HH(OPMAIIHIO, TOTYICHHYIO B X0JI€ MCCIICOBAHMS WII KCIICPUMEHTA,
CaMOCTOSITENIbHO (POPMYIIMPOBATH 0OOOIEHHS ¥ BEIBOBI 110 pe3yJIbTaTaM MPOBEIEHHOI0 HAOJIIOICHHS], OIIbITA, UCCIIEJOBAHMS;
MIPOTHO3UPOBATh BO3MOXKHOE JIaIbHENIIIEe Pa3BUTHE (PH3UUECKUX MPOIECCOB, & TAK)KE BBIBUTATh MPEAMONOKEHHS 00 UX Pa3BUTUHU B
HOBBIX YCJIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTH Pa3InYHbIC METObI, HHCTPYMEHTBI U 3aIPOCHI IIPH MOKMCKE M 0TOOpEe MH(MOPMAIIUH WIIH JTaHHBIX C YUETOM MPEIOKCHHOM
yaeOHOM (pu3uvecKoi 3a1auu;

aHaJIM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIIPETHPOBATh HH(DOPMAIINIO Pa3IMYHBIX BUIOB U (HOPM MPeICTaBICHUS,

CaAMOCTOSATCIIBHO BI)I6I/IpaTI) OINTUMAJIBHYIO q)OpMy NpeaACTaBICHUA I/IH(bOpMaIII/II/I N WJUIIOCTPUPOBATH PCIIACMBIC 3ala4Y HECJIO0KHBIMUA
CXeMaMH, AuarpaMMaMu, HHOU rpadukoil 1 uX KOMOWHAIHSIMU.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS:

B Xo0Je OOCYKAEHHs Y4eOHOro MaTepuana, pe3yibTaToB JIA00OpPAaTOPHBIX pabOT M MPOEKTOB 3a/aBaTh BOMPOCHI MO CYIIECTBY
00cCyX/1aeMoii TeMBI ¥ BBICKA3bIBaTh UJICH, HAIIEJICHHBIE HAa PEIIEHUE 3a/1a4u U TIoI/Iep KaHue OJ1aroKenaTeIbHOCTH OOIIEeHNS,
COTIOCTAaBIIATH CBOU CYXKJICHUS C CYXKJIEHUSAMH PYTUX YIACTHUKOB JUAIOra, OOHApYKUBATh PA3IMUUE U CXOJICTBO TO3UIIHIA,

BBIPAXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MHUCHhbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIATH PE3YIbTAThI BHITOJIHEHHOTO (PU3UYECKOTO OMbITA (IKCTIEPUMEHTA, UCCIIEIOBAHMUS, TIPOCKTA);

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U MHAUBHUIYabHON pabOThl IPU PElIEHUU KOHKPETHOM (hHU3HUECKOi MpoOIeMsl;
MPUHUMATh IEIM COBMECTHOM JesTeNbHOCTH, OPTaHMU30BBIBATH JEHUCTBUS MO €€ JOCTHKCHHMIO: PaCHpeleNaTh pPOIH, OOCYXKIaTh
MPOIIECCHI U PE3YJIBTATHl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

BBHITIONHATH CBOIO 4YacTh pabOThI, HOCTHTas KauyeCTBEHHOI'O pe3yjbTaTa MO CBOEMY HAMPAaBICHUIO M KOOPAWHUPYS CBOU ACHCTBUS C
JIPYTUMU YJIEHAMH KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOETO BKJaJa B OOIIMI MPOAYKT IO KPHUTEPUSIM, CAMOCTOSTEIHHO CHOPMYIUPOBAHHBIM YYaCTHUKAMH
B3aMMOJICHCTBHUSL.
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PerHﬂTHBHLIe YHUBEpPCAJIbHBIC y‘leﬁﬂble aeiicTBUS

CaMOOPFaHI/I3aHI/IH:

BBISIBJISATH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYalHUAX, TPEOYIOUINX s perieHust (PU3NYECKUX 3HAHUI;

OPUEHTHUPOBATHCS B PA3JIMYHBIX MOAXOAAaX MPUHATHS PEIICHUH (MHAUBUAYAIbHOE, IPUHATHE PEIICHUS B TPYIIIE, MPUHITHE PEIICHUN
TPYIIIOiA);

CaAMOCTOJSTCIIBHO COCTaBJIATH aJII‘OpI/ITM pemeHI/m (1)I/I3I/I‘-IGCKOI\/'I 3a4a4u WU IJIaHA HUCCIICOOBAHUA C y‘IéTOM UMCHOLINXCS pecprOB nu
COOCTBEHHBIX BO3M0)KHOCTCI71, APryYMCHTHUPOBATH IIPEaIaracMbi€ BapruaHTbI pemeHHﬁ;

JenaTh BEIOOp ¥ OpaTh OTBETCTBEHHOCTD 33 PEIICHUE.

CaMOKOHTpOJIb, 3MOLMOHAJIbHbIA MHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMM U IIPeUIararh IjiaH ¢€ U3MEHCHMS,;

OOBSICHATH MPUYUHBI IOCTHIKECHUS (HETOCTHKEHHS) PE3YIBTATOB JIEATEILHOCTH, JaBaTh OICHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTD (B TOM YHMCIIE B XOJ] BBIIIOJIHEHUS (DU3MUECKOT0 UCCIEA0BAHNS UJIU MPOEKTa) HA OCHOBE HOBBIX
00CTOSTENBCTB, U3MEHUBIINXCS CUTYAIMH, YCTAHOBJICHHBIX OLUIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yiIbTaTa LIEJIA U YCIOBUAM;

CTaBUTH ce0sl HA MECTO JIPYTrOro YeIOBEKa B XOJI€ CIIOpa WM AUCKYCCUU Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY
ApYyToro,

MpU3HABaTh CBOE MPaBO Ha OLIMOKY MpU PELIEHUH (U3UYECKUX 3aJad WIM B YTBEP)KICHUSAX HAa Hay4dHbIE TEMbl M TAaKOE K€ MPaBo
JPyToro.

INPEAMETHBIE PE3YJIbTATbBI

K koniy oOyueHnust B 7 kJjacce MpeAMETHbIC PE3yJbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTh CHPOPMUPOBAHHOCTH y OOYUAIOIIUXCS

YMEHHU:

HUCIIOJB30BAaTh ITIOHATUA: (1)I/ISI/I‘~IGCKI/I€ U XUMHWYECKHE SBJICHUA, Ha6J'IIOI[eHI/Ie, SKCIICPUMCHT, MOJECJIb, TMIIOTE3a, CANHUIIbI (1)1/131/I‘ICCKI/IX
BEeJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHUS BellecTBa (TBEPIOE, KHUAKOE, Ta3000pa3HOe), MEXaHUYEeCKOe JBUKEHHE
(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHs, PaBHOACUCTBYIONIAs cuia, Aedopmarus (yrnpyras, IIacTHYecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;
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pasznuuath sBieHus (quddy3us, TEII0BOE IBUKEHNUE YaCTHUIl BEIIECTBA, PABHOMEPHOE JIBM)KCHUE, HEPAaBHOMEPHOE JABUKEHUE, HHEPITHS,
B3aUMOJICHCTBHE TEJI, PABHOBECHE TBEPBIX TEJ C 3aKPEIUIEHHOW OChIO BpAIlCHUS, TIepeaada JaBjIeHUs TBEPIABIMU TeJIaMH, KUIKOCTIMU
U ra3zamu, atMoc(epHoe JaBJIeHHe, UIABaHKE TEll, IPEBPAIICHUS MEXaHUYEeCKONH YHEPTUH) 110 OMMCAHUIO MX XapaKTePHBIX CBOWCTB M HA
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE M3YYCHHBIX (DM3MUYECKUX SBICHUN B OKPY)KAIOIIEM MHpE, B TOM 4Yuclie (pu3ndecKue sSBICHUS B TPHUPOJIC:
MIPUMEPHI IBIXKCHHS C PA3TMYHBIMUA CKOPOCTSIMHU B )KUBOM M HEXKMBOW MPUPOJIE, IEHCTBUE CHIIBI TPEHUS B IPUPOJIC M TEXHUKE, BIUSHUC
aTMoc(epHOro IaBJICHHS HA KUBOW OpPraHu3M, IUIABAHUE PBIO, PhIYark B Telle YeJIOBEKa, IIPH 3TOM MEPEBOIUTH MPAKTHYECKYIO 3a/1ady B
y4eOHYI0, BBIJICISITH CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKHN ) (DU3HYCCKUX SIBJICHHI;

OIHCHIBATh M3YYCHHBIC CBOMCTBA TENl U (PU3UUYECKUE SBIICHUS, UCTIONB3Ys (PU3MUECKHe BEIMYUHBI (Macca, 00hEM, TUIOTHOCTh BEIECTBA,
BpeMs, IyTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CHJIa YIPYrOCTH, CHJIa TSDKECTH, BEC Tella, Cujia TPEeHHs, AaBjicHHE (TBEPIOTO Tea,
JKUJKOCTH, Ta3a), BRITAJKUBAIONIAS CHJIa, MEXaHWYEeCKas padoTa, MOIIHOCTh, TUICUYO CHJIBI, MOMEHT CHJIbI, KOA((PHUIIMEHT MOJEe3HOTO
JNCHCTBUS MEXaHW3MOB, KMHETHUYECKAas W IOTCHIMAIbHAS JHEPIHs), NPH ONUCAHHH IPABWIBHO TPAKTOBATh (DM3MUECKUN CMBICT
WCIOJIb3YEMBIX BEJIMUUH, X 0003HAYCHUS U CTUHUIIBI (PH3MYECKUX BEIMYMH, HAXOAUTh (DOPMYIIBI, CBA3BIBAIOIIUE JAHHYIO (DHU3UIECKYIO
BEJIMYHHY C JPYTHMH BEJTMYHMHAMH, CTPOUTH IPaGUKU M3yUdESHHBIX 3aBUCUMOCTEH (PU3UUCCKHUX BEIIMYNH;

XapaKTepU30BaTh CBOKCTBA Tell, (PU3UYECKUE SBICHUS M MPOIIECCHI, UCTIOIB3YsI MPaBUIIA CIIOXKCHHS CUJ (BIOJIb OJTHOM MPSIMOM), 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumena, MpaBHJIO paBHOBECHsS pbluara (0J0Ka), «30J0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHHS
MEXaHHYECKOHN SHEPTHUH, TIPU ITOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIIMCHIBATH €T0 MATEMAaTHICCKOE BEIPAKEHUE;
OOBSCHATH (PU3MUYECKUE SIBICHUS, MPOIIECCHl M CBOICTBA TEN, B TOM YHCIIE U B KOHTEKCTE CUTyallUd MPaKTUKO-OPHEHTHPOBAHHOTO
XapakTepa: BBISIBJIATh IPUUUHHO--CIIC/ICTBEHHBIC CBSA3U, CTPOUTH OOBACHEHHE U3 1—2 JTOTMYECKHUX MIaroB ¢ OMOpo Ha 1—2 M3y4eHHBIX
CBOMCTBa (PU3NYECKUX SBJICHUN, (PU3NIECKUX 3aKOHA UITU 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3a/1auu B 1—2 1elCTBUS, UCTIOJIB3YsI 3aKOHBI U (POPMYIIBI, CBS3bIBAIOIINE (PU3UYECKIE BETMUYUHBI: HA OCHOBE aHaN3a
yCIOBUS 3a7]aud 3allMChIBaTh KPaTKOE YCJIOBHE, MOJCTaBIATh (PU3NYECKHE BENUYHHBI B (OPMYIBI U MPOBOAUTH PACUEThI, HAXOIHUTh
CIPaBOYHBIE JIAHHBIC, HEOOXOIUMBIC [Tl PEIICHUS 33]1a4, OIICHHBATH PEATUCTUIHOCTD TIOTYICHHON (PU3HUECKOM BEIMIMHBL
pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPU TOMOIIM (U3HYECKUX METOJIOB, B ONMUCAHUM HWCCIICIOBAHUS BBIICIATH
MIpOBEPsiEMOE TPEANOoNoKeHNE (TUIIOTE3Y), pa3IudaTh U HHTEPIPETHPOBATH MONTYUYCHHBIN Pe3yabTaT, HAaXOAUTh OIIUOKHU B XOJE OIbITa,
JIeaTh BBIBOJIBI TI0 €T0 pe3ysIbTaTaM;

MPOBOJANTHh OMNBITHI 1O HAOMIOJECHUI0 (DHU3UYECKUX SBICHUM WU (U3HYSCKUX CBOWCTB Te: (POPMYITHPOBATH TPOBEpSIEMbIC
MIPEIOIOKEHHSI, COOMpaTh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYI0BAHMSI, 3aMMCHIBATH X0/ OMbITAa M (JOPMYITUPOBATEH BHIBO/IBI,
BBHITIONHSATH MPSMbIE U3MEPEHUSI PACCTOSIHHSI, BPDEMEHH, MAcChl Tesa, 00bEMa, CHUIIBI M TEMIIEPATypPhl C UCIIOJIb30BAHUEM aHAIOTOBBIX U
1M (POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS IPHUOOPOB C YIETOM 3aJaHHOU aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUI;
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IIPOBOJIUTh HCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM (DU3MYECKOM BEIMYMHBI OT JAPYrod € MCIOJIB30BAaHUEM TPSAMBIX H3MEpEHUi
(3aBHCHUMOCTH IIyTH PAaBHOMEPHO JBMXKYLIETOCs Tejla OT BPEMEHH JIBUKEHMS TeJla, CUJIbl TPEHHs CKOJIbKEHHsI OT Beca Tejla, KauecTBa
00pabOTKH MOBEPXHOCTEH T€I U HE3aBUCUMOCTH CHJIbl TPEHMs OT IJIOLIAJU COINPUKOCHOBEHUS TeJl, CUJIbl YIPYTrOCTH OT YIJIMHEHMS
MPY>KUHBI, BBITAIKMBAIOWIEH CHIIBI OT 00BhEMa MOrpYKEHHON YacTh Teja U OT IUIOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTHU OT IJIOTHOCTH
TeNa, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TeNo, YCIOBUH IJIaBaHUs TEJ, YCJIOBUH paBHOBECHS phlyara W OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUM Y4€OHOIO UCCIIEI0BaHMsl, COOMPATh YCTAHOBKY U BBINOJIHATh U3MEPEHUS, Cleays IPeAI0KEHHOMY IUIaHy, (PUKCUPOBAThH
pe3yabTaThl MOJTYYEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BUJC MNPEAJIOKEHHBIX TaOMUI U I'padHUKOB, J€NaTh BBIBOJBI IO
pe3yibTaTaM UCCIIEI0BAHMS;

IIPOBOJIUTh KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIMUYUH (IIJIOTHOCTh BEILECTBA JKUIKOCTU U TBEPJOIO TeNa, CHJIa TPEHUS CKOJIbKEHNU,
JIaBJICHHE BO3]lyXa, BBHITAIKMUBAIOUIAS CHUJIA, JEHCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTh TeNO, KOA(P(HUIMEHT MOJIE3HOro ACHCTBUS
IPOCTBIX MEXaHU3MOB), CJI€Ays MPEAIOKEHHON HHCTPYKLMU: NPU BHIMOJIHEHUH U3MEPEHUIl cOOMpaTh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY
1 BBIYUCIIATH 3HAYECHUE UICKOMOM BEIIMYHHBIL;

co0uIr01aTh MIpaBUiIa TEXHUKU 0€30IacHOCTH MPH paboTe ¢ J1abOpaTOPHBIM 000PYIOBAHUEM;

yKa3blBaTh NPUHLMIIBI ACHCTBUS NMPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECBHI, TEPMOMETP, JTUHAMOMETpP, COOOLIAIONIUECS COCYIBI,
OapoMeTp, pryar, oABMKHBINA M HENOIBM)KHBINA OJIOK, HAKJIOHHAS IIJIOCKOCTB;

XapaKTepu30BaTh MPUHIUIbBI JEHCTBUS U3YyYCHHBIX HNPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOpPOW Ha MX ONUCaHMs (B TOM 4YHCIIE:
MOJIIIUITHUKY, YCTPOMCTBO BOJONPOBOAA, FMIAPABIMYECKUN Mpecc, MAaHOMETpP, BBICOTOMEpP, MOPIIHEBOM HACOC, apeoMETp), UCIOJb3Ys
3HaHUS O CBOMCTBAaxX (PU3UUECKUX SABICHUN M HEOOXOAMMbIe (pr3MUECKre 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANUTE NPUMEPHI (HAXOAUTh MH(OPMAIMIO O MpUMEpax) MPAKTUYECKOrO HUCIOJIb30BaHUS (PU3MUECKUX 3HAHUI B MOBCEIHEBHOU
KHU3HU NI oOecriedeHHss Oe30MacHOCTH NpU OOpalieHUH ¢ MpUOOpaMM M TEXHUYECKUMHU YCTPOMCTBaMH, COXPAHEHHUS 30POBbS U
COOJIIOJICHHSI HOPM KOJIOTHYECKOT0 MOBEACHUS B OKpYXKarollel cpere;

OCYLIECTBIATh OTOOpP MCTOYHMKOB HMH(pOpMauuu B VIHTEepHETE B COOTBETCTBUM C 3aJlaHHBIM IOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLIUXCSA 3HAaHUN U MyTEM CPaBHEHUS Pa3IMYHBIX MCTOYHUKOB BBIACNATH MHPOPMAIUIO, KOTOpas SIBISETCS MPOTUBOPEUNBON WM
MOJKET OBITh HETOCTOBEPHOM;

UCMOJb30BaTh MPU BHINOJIHEHUH YYEOHBIX 33JaHUN HAY4YHO--TIOMYJIAPHYIO JHUTEpaTypy (QHU3UYECKOro COAEp)KaHus, CIPaBOYHbBIC
MaTepuaibl, pecypchl cetd VHTepHeT, BiageTh NpuéMamMH KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHMsl WH(OpPMALUKA U3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HMCTOYHHKOB HH(POpMAIUU (PU3NYECKOTO
CoJiep’KaHus, B TOM 4ucie MyOIMYHO JAenaTh KpaTKhe COOOLIEHHsS O pe3yJbTaTaX MPOEKTOB WM YYeOHBIX HCCIENOBaHUM, IpU 3TOM
IPaMOTHO UCHOJIb30BaTh U3yUYEHHBIH MOHATUIHBIN anmnapar Kypca (pU3uKy, COIPOBOXKAATh BHICTYIUIEHUE MTPE3ECHTAIUEH;
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MIpU BBIIIOJTHEHUH YYEOHBIX MPOEKTOB W MCCIEAOBAHUN pacCHpenessTh 00s3aHHOCTH B TPYIE B COOTBETCTBUM C MOCTaBJICHHBIMHU
3aJladyaMM, CIIEJUTh 3a BBHINOJHEHHEM IIJIaHa JCHCTBHM, aJeKBATHO OLICHUBATh COOCTBEHHBIM BKJAJ B JACSITEILHOCTb TPYIIIIbI,
BBICTpanBaTh KOMMYHUKATUBHOE B3aHMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koniy oOyuenus B 8 kiiacce npeaMeTHble pe3yibTaTbl Ha 6a30BOM YpOBHE JIOJDKHBI OTpa)xaTbh C(HOPMUPOBAHHOCTH y OOyHarOIIUXCS

YMEHHUU:

HCIIOJIB30BaTh IOHATHA: Macca U pa3Mepbl MOJEKYJ, TEILUIOBOE IBH)KCHHE aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BELIECTBA,
KpUCTaJUINYEeCKUe U aMOop(HbIC Tesa, HACHIICHHBIN ¥ HEHACHIIIEHHBIN Tap, BIAKHOCTb BO3yXa, TEMIIEPATypa, BHYTPEHHSS SHEPTHS,
TEIUIOBOM JIBUraTellb, 3JEMCHTAPHBIM DIIEKTPUYECKUI 3apsAll, JJICKTPUUYECKOE II0JIe, NPOBOJHUKH M JUIEKTPUKH, IOCTOSHHBIN
JJIEKTPUYECKUI TOK, MArHUTHOE I10JIE;

pasnuyath sBJIEHUS (TEIJIOBOE PACIIMPEHUE U CKaTHhe, TeIulolepesaya, TEIUIOBOE PaBHOBECUE, CMauMBaHUE, KalWUIPHbIE SBICHUS,
UCrapeHue, KOHJCHcalus, MJaBJieHUe, KpUcTalin3anus (0TBepieBaHue), KUIEHUE, Terlonepenaya (TermionpoBOIHOCTb, KOHBEKLUS,
U3Iy4YEHHUE), AJIEKTpU3aLus Tell, B3aUMOJAEHCTBUE 3apsi/ioB, JEMCTBUS 3JEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHME, B3auMoOJIeiicTBHE
MarHuToB, J€HCTBHE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM, JIEKTPOMAarHuTHas MHAYKIIKS) [0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE OTIBITOB, IEMOHCTPHUPYIOUIHNX JaHHOE (PU3NIECKOE SIBIICHHE;

pacrio3HaBaTh IPOSIBIECHUE M3YYEHHbIX (U3UYECKUX SIBJICHUN B OKPYKAIOLIEM MHpE, B TOM 4Mcie (U3MYECKUE SIBICHUS B MPHUPOJE:
IIOBEPXHOCTHOE HATSKEHUE U KallWJUIAPHBIE SBJICHUS B MPHUPOJE, KPUCTAILIBI B Npupoze, usinydyenue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHETa, 3JICKTPUYECKHE SIBIICHUS B aTMOc(epe, 3JIeKTPUUECTBO KHUBBIX OPraHU3MOB,
MarHuTHoe rnosie 3eMiid, Apei¢ MOI0COB, POjdb MAarHUTHOIO MOJS JJIS JKU3HU Ha 3emile, MOJIIPHOE CUSHUE, IIPU 3TOM IEpEeBOIUTH
MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3MUECKUX SBICHUH;

OIMCHIBAaTh U3yUYEHHbIE CBOWCTBA TeN U (PU3UUECKUE SIBJICHMSI, UCIOIb3Ys (PU3NUECKHE BEIUUMHBI (TeMIepaTypa, BHYTPEHHSs SHEpPIus,
KOJIMYECTBO TEIUIOTHI, yJelbHas TEIJIOEMKOCTh BEIIECTBA, yJelbHas TEIJIOTa IUIaBJIEHUS, yAeJIbHas TeIoTa MapooOpa3oBaHuS,
ylenabHas TEIJIoTa CropaHusl TOIUIMBA, KOA(P(GUIMEHT MOJIE3HOTO JIEHCTBUS TEIJIOBOM MAIllMHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3.yXa,
JJIEKTPUYECKUN 3apsll, CHUJIa TOKA, JJIEKTPUYECKOE HANPSKEHHUE, CONPOTUBICHUE IIPOBOJHUKA, YIAEIBHOE COIPOTHBIICHUE BEILIECTBA,
paboTa M MOIIHOCTb 3JIEKTPUYECKOrO TOKa), MPH ONUCAHUM MPAaBUIBHO TPAKTOBATh (PM3UYECKUN CMBICI HCIOJIb3YEMBIX BEIMYMH,
0003Ha4YEeHUSI U €IUHUIBI (PU3NYECKUX BEIMYMH, HAXOAUTH (OPMYJIbI, CBS3BIBAIOLINE JaHHYIO (DU3HUECKYIO0 BEIUYUHY C JIPYTHUMHU
BEJIMYMHAMU, CTPOUTDH IpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKUE SIBICHUS U MPOLECCHI, UCHOIb3ysd OCHOBHBIC MOJIOKEHHSI MOJEKYISPHO--KMHETHUYECKOM
TEOpUU CTPOEHUS BEIIECTBA, MPUHLMUI CYNEPHO3UINH MOJel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma amns
y4acTka I1emnu, 3akoH Jlxoyns—JIeHIa, 3aKkoH cOXpaHEeHUs! SHEPTUH, IPU ITOM J1aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMUCBHIBATh
€ro MaTeMaTU4eCKOEe BBIPAXKCHUE;
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OOBSICHATH (PU3MUECKHE MPOLIECCHl U CBOICTBA T€Jd, B TOM YHUCIE U B KOHTEKCTE CUTyalluid NMPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh NIPUYUHHO-CIICICTBEHHbBIE CBS3U, CTPOUTHh OOBSICHEHHE M3 1—2 JIOrMYecKuX IIaroB ¢ Oonopoil Ha 1—2 M3y4yeHHBIX CBONCTBA
(bU3NYECKUX SIBICHUH, (PU3NIECKUX 3aKOHOB UITM 3aKOHOMEPHOCTEH;

pemarh pacuéTHbIE 3a/1a4K B 2—3 ACUCTBUS, UCIIONB3YsI 3aKOHBI M (POPMYIIBI, CBSA3BIBAIOIINE (PU3NYECKIE BETMUMHBI: HA OCHOBE aHAIN3a
YCIIOBMSI 3a/la4M 3aIMCBIBaTh KPATKOE YCJIOBUE, BBIABIATH HEAOCTATOK JAHHBIX JUISl PEIICHUs 3a/a4M, BEIOMPATh 3aKOHBI U (POPMYIIBI,
HeoO0XoAuMBble Ui €€ pelleHMs], IPOBOAUTh PAcUYEThl MU CPaBHMBATH IOJyYEHHOE 3HAaYeHUE (U3NYECKOH BEJIMYMHBI C M3BECTHBIMHU
JTAaHHBIMU;

pacro3HaBaTh NPo0JIEMbl, KOTOPbIE MOXKHO PEIINTh IPU NOMOLIY (PU3NUECKUX METOJIOB, UCIOJIb3Ysl ONMCAHUE UCCIIEJOBAHUS, BBIACIATD
IIPOBEPSAEMOE IIPENII0JIOKEHNE, OLIEHUBATDH IIPABUIIBHOCTD MOPSI/IKA IPOBEICHUS UCCIIEOBAHMUS, JI€JIaTh BBIBOIBL;

MPOBOJIUTH ONBITHI MO HAOMIOACHUIO (PU3MUYECKUX SIBICHUN WM (U3UYECKUX CBOMCTB TeNn (KamWUISPHBIC SBJICHUS, 3aBUCHMOCTD
JIaBJICHUS BO3/yXa OT ero o0béma, TeMIepaTyphbl, CKOPOCTH IIPOLECCa OCThIBAHUS U HAarpeBaHUs MIPU U3JIYYEHUU OT I[BETa U3JIydarolien
(mormomaronieil) MOBEpXHOCTH, CKOPOCTh UCIIAPEHUS BOBI OT TEMIIEPATypPhl )KUIKOCTH U IUIOLIAAU €€ IOBEPXHOCTH, SJEKTPU3ALMS Tel
U B3aMMOJCHCTBHUE JIEKTPUUYECKHUX 3apsAI0B, B3aUMOJECHCTBUE MOCTOSIHHBIX MarHUTOB, BU3yaJM3allis MarHUTHBIX MOJIEH MOCTOSHHBIX
MarHuToB, JIEUCTBUS MarHUTHOTO I0JI1 Ha MPOBOAHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHMWTa, CBOMCTBA 3JIEKTPOABUIATENS IOCTOSHHOTO
TOKa): (hopMyTupOBaTh MPOBEPSIEMbIEC TPEIIOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pYI0OBaHMUs, ONMCHIBATH XO/I OTIBITA
1 GOpPMYJIHPOBATh BHIBOJIBI;

BBIIIOJIHATh MPSMbIE W3MEPEHUS] TEMIIEPaTypbl, OTHOCUTEIbHOW BIAXXHOCTH BO3/lyXa, CHJIbl TOKA, HANPSDKEHUSI C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUMKOB (PU3MUECKHUX BEJIMYMH, CPABHUBATh PE3YJIbTAThl M3MEPEHUI C y4y€TOM 3aJaHHOW aOCOIHOTHOU
IIOTPEUIHOCTH;

MPOBOANTH HCCJIEOBAHUE 3aBHUCUMOCTH OJHOM (U3MYECKOW BEIMYMHBI OT JAPYro C HCIONb30BAaHUEM MPSAMBIX H3MEPEHUN
(3aBUCUMOCTb COTIPOTHUBJIEHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOLIaJN MONEPEYHOro CEYEHUs M YJEJIbHOTO CONPOTHBIIEHMS BELIECTBA
IIPOBOJHMKA, CHJIBI TOKAa, WAYIIETO 4Yepe3 NPOBOJHUK, OT HAIPsHDKEHHWS HAa IPOBOJHUKE, MCCIEAOBAHUE IIOCIENOBATEIBHOTO U
MapajuleIbHOTO COEAMHEHMM MPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHHME, COOMpaTh YCTAaHOBKY W BBINOJHATH M3MEPEHHUs, CIENys
MPE/UIOKEHHOMY TIIaHy, (DUKCUPOBaTh PE3YJIbTaThl MOJYYEHHOH 3aBUCMMOCTH B BUAE TaOIUIl U TIpadUKOB, JA€1aTh BHIBOJBI IO
pe3yJibTaTaM MCCIEA0BaAHNUS;

MIPOBOJIUTH KOCBEHHBIE MU3MEPEHUs (PU3NYECKUX BENUYMH (yAelbHas TeIIOEMKOCTh BEIIECTBA, COMPOTUBIICHNUE MPOBOJAHMKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOTO TOKAa): IJIAHUPOBATh U3MEPEHHs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYys IpPeaoKEHHOU
UHCTPYKLUHU, U BBIYUCIIATh 3HAYEHUE BETUYHUHBI;

co0JI01aTh MTPaBUJIa TEXHUKU 0€30MacHOCTH MPH paboTe ¢ JIabOpaTOPHBIM 000PYIOBAHUEM;
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XapaKTepu30BaTh NPUHIUIBI JCHCTBUSA M3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOICTB C OMOPOM Ha MX OMUCAHUA (B TOM YHUCIE:
cucreMa OTOIUIEHUS JOMOB, THUIPOMETp, HapoBas TypOMHA, aMmIepMerp, BOJIBTMETp, CUYETUMK SJIEKTPUUYECKOM SHEpruu,
3JIEKTPOOCBETUTENIbHBIE NPUOOPBI, HArpeBaTEIbHbIE 3JIEKTPONPUOOPHI (IIPUMEPHI), IIEKTPUUYECKHUE NMPEIOXPAHUTENH, JIEKTPOMArHMUT,
AJIEKTPOJBHUraTeNlb TOCTOSHHOTO TOKA), HCIIONB3ysl 3HAHMUSA O CBOMCTBAaX (PHU3MUECKUX SIBJICHUH M HeoOXoaumble (uznyeckue
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIE MPUOOPHI O CXEMaM M CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIN
TEPMOMETpP, TEPMOC, ICUXPOMETP, TUIPOMETp, JBUIaTelIb BHYTPEHHEIO CrOpaHMs, 3JEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbI
AJIEKTPUUYECKUX LIETIeH C MOCIeI0BATENbHBIM U MapaJIeIbHBIM COCTUHEHNEM DIIEMEHTOB, Pa3nyasi YCIOBHbIE 0003HAUYEHUS HIIEMEHTOB
JNEKTPUYECKUX LIEIIEH;

MPUBOANUTH TPUMEPHI (HAXOAUTh MHPOPMALMIO O MPHMEpax) MPaKTHUYECKOTO HCHOJIb30BaHUS (DU3NYECKHX 3HAHHMN B MOBCETHEBHOMN
KHU3HU JUIs1 oOecriedeHusl O€30MacHOCTH NpHU OOpallleHuH ¢ NpudopaMu U TEXHUYECKHMMM YCTPOWCTBaMM, COXPAHEHHUS 370pPOBbS U
COOJIIOJICHHSI HOPM KOJIOTHYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpere;

OCYLLIECTBIATh NOUCK HMH(pOpManMU (pu3nuecKoro conepkaHus B MHTepHeTe, HA OCHOBE HMMEIOIIMXCS 3HAHUM U NMYTEM CPAaBHEHUS
JIONOJTHUTEIbHBIX UCTOUHUKOB BBIJEIATh HH(OPMALIMIO, KOTOPAs ABISETCS IPOTUBOPEUYMBON MIIM MOXKET ObITh HEJOCTOBEPHOI;
WCIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHM Hay4YHO--IIOMYJISPHYIO JIMTEpPATypy (QHU3UYECKOTO COJEp’KaHUs, CIPABOYHBIC
MaTepuaibl, pecypcel cetd WHTepHeT, BiageTh NpuéMaMM KOHCHEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHPOpMaLUU U3 OIHOU
3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE IMCbMEHHBIE M KpaTKUE YCTHbIE COOOLIEHMs, 0000mas MHPOPMALUI0 W3 HECKOJIBKMX HCTOYHUKOB
(GU3NIECKOTO CONEePKAHUA, B TOM YHCJE IMYOJMYHO MPEACTABISATh Pe3yabTaThl IPOSKTHON MIIM UCCIIEAOBATENBLCKON IS TEIbHOCTH, MTPU
3TOM IPaMOTHO MCIIOJIb30BaTh N3YUYEHHBIN MOHATUHHBIN anmapar Kypca (pU3UKH, CONPOBOXK/IATh BHICTYINICHHE IPE3CHTAlUEH;

IIPU BBIMOJHEHUH YU€OHBIX MPOEKTOB M MCCIEOBAHUHN (PU3NUYECKUX MPOLIECCOB paclpeensaTh 00I3aHHOCTH B IPYIINE B COOTBETCTBUU C
MOCTABJIEHHBIMU 3aJjauaMU, CJIEIUTh 32 BBIIIOJIHEHUEM IJIaHa JEHCTBUI U KOPPEKTHPOBATh €ro, aJeKBATHO OIICHUBATh COOCTBEHHBIN
BKJIa/1 B ICATEIBHOCTD I'PYIIIbI, BBICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE, TPOSBIISIS TOTOBHOCTH pa3peuiaTb KOH(PIUKTHI.

K kxoHiy oOyueHus B 9 kJjiacce npeIMeTHbIE pPe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)xaTh c(HOPMUPOBAHHOCTH Y OOYYarOLIUXCS

YMEHHU:

WCIONb30BaTh MOHSATHS: CUCTEMa OTCYETa, MaTepHalbHas TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTbH MEXaHUYECKOTO JBUKEHUS,
nedopmarnus (ympyras, IJIacTHYECKas), TPEHUE, HEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M TEPETrpy3KH, IEHTP TSKECTH,
abCoMIOTHO TBEPIOE TENO, IEHTP TSHKECTH TBEPIOrO TeNa, paBHOBECHE, MEXaHWYECKHe KojeOaHWs W BOJHBI, 3BYK, HHPPA3BYK U
yIBTPa3BYK, JJIEKTPOMATHUTHBIE BOJHBI, IIKala JJIEKTPOMArHUTHBIX BOJH, CBET, ONMU30PYKOCTh M JallbHO30PKOCTh, CHEKTPHI
WCITYyCKaHHMsI ¥ TIOTJIONIEHUs, anbda-, 0eTa- 1 TaMMa-u3aydeHus, U30TOIbI, sIepHast YHEPTeTHKaA,;
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pasnuyath sBJIEHHsS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSIMOJIMHEHHOE ABMKEHHME, PABHOYCKOPEHHOE IPSIMOJIMHEHHOE ABHKEHHE,
CBOOOJHOE MaJeHHUE TeJ, PABHOMEPHOE [BUKEHHME 10 OKPYXKHOCTH, B3aUMOJEHCTBUE Tel, pPEeaKTUBHOE JIBUXKEHHUE, KoyebaTeiabHOe
JBIDKEHUE (3aTyXalollMe M BBIHYKICHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE [BM)KEHHE, OTpa)XCHHWE 3BYKa, IPSIMOJIMHEHHOe
pacIpocTpaHeHUE, OTPAKEHHE U NPEIOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, pasoKeHHe OeIoro cBeTa B CIEKTP U
CIIO)KEHME CIEKTPAJIBHBIX LIBETOB, JUCIEPCHsI CBETa, €CTECTBEHHas paJMOaKTUBHOCTb, BO3HUKHOBEHHWE JIMHEHYAaTOro CIEKTpa
W3JIy4YEHHUs1) 110 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIMX JaHHOE (GU3NYECKOE SBIICHUE;
pacrio3HaBaTh IPOSIBICHUE U3YYCHHBIX (U3MUECKUX SIBICHUI B OKpYXKaIOIEM MHUpe (B TOM 4ucie (GU3NYECKUE SIBICHHS B MPHUPOJIE:
IPUIMBBl U OTJIMBBI, JBUXKeHHE IIaHeT CONHEYHOH CHCTEMBl, PEaKTHMBHOE IBM)KEHUE >KMBBIX OPraHM3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMM, 5XO0, LIBETa TeJ, ONTHYECKUE SIBICHUS B MPUPOAE, OMOIOrHYEcKoe
JeCTBUE BUAUMOTO, YIbTPa(UOJIETOBOTO U PEHTICHOBCKOTO W3IyYEHHUH, €CTECTBEHHBIM PaJMOAKTUBHBIA (DOH, KOCMHUYECKUE JIy4H,
paAMOaKTUBHOE W3JIyYEHHE MPUPOJHBIX MHUHEpAIOB, JCHCTBHE paJUOAKTHBHBIX H3IYyYEHUH Ha OpraHU3M 4YeJlOBEKa), NpU 3TOM
NIEePEBOIUTh MPAKTHUECKYIO 3a/1auy B yU€OHYIO, BBIIEIATh CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3NUYECKUX SIBIICHUIA;

OIMCHIBATh U3YYEHHBIE CBOICTBA Ted U (hU3MUYECKHE SBICHUS, UCHONb3Yysd (PU3NYECKUE BEIUYMHBI (CPEIHsSI U MICHOBEHHAsl CKOPOCTh
Tela NpU HEPaBHOMEPHOM JBM)KEHUH, YCKOPEHHUE, NepeMelleHue, MyTh, YIJIoBas CKOPOCTb, CHUJa TPEHUs, CUiIa YINPYrocTH, CHIa
TSKECTH, YCKOpEHHE CBOOOJHOTO MaJeHMs, BeC Teja, HUMIYJbC Tela, UMIYJIbC CUIIbI, MEXaHW4yeckas paboTa M MOIIHOCTb,
MOTEHLIMAJIbHAs PHEPIUsl Teja, MOAHITOrO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHIMAJbHAs JHEPrUsl CHKATOM MNpYKUHBI, KMHETHUYECKas
SHEPrHus, MOJIHAS MEXaHUYeCKash SHEPTHs, MEepHo U YacToTa KojeOaHWH, [UTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh
CBETa, IMOKa3aTelb IPEJIOMIIEHUS Cpeibl), MPU ONUCAHHUU IPABWIBHO TPAKTOBaTh (PU3MYECKHIM CMBICI HCHOJIB3YEMBIX BEJIMYHH,
0003HaYeHMs M €AMHUIBI (PU3MUECKUX BEJIWYMH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOLIME JAHHYIO (DPU3UYECKYIO BEIUYHUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBJICHUS U IPOLECCHI, HMCIOJB3Ysl 3aKOH COXPAHEHHs SHEPrHM, 3aKOH BCEMHPHOTO
TATOTEHUs, NPUHLUI CYNEPHO3ULIMH CUJ, NPUHLIMI OTHOCUTENBbHOCTH ['anmnes, 3axkoHsl HbIOTOHA, 3aKOH COXpaHEHMs HMITYJIbCA,
3aKOHBI OTPAXXEHMS U TPEJIOMIICHHS CBETa, 3aKOHBI COXPAaHEHHs 3apsiI0BOTO U MAacCOBOTO YHCEIN MPU SIIEPHBIX PEAKIUAX, MPU 3TOM
JlaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aHMChIBATh €r0 MaTEMAaTHYECKOE BBIPAKEHHE;

OOBSACHATH (PU3MUECKHE MPOILIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyallud MPaKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa:
BBISIBJIAT TPUUMHHO--CJIEZICTBEHHBIE CBS3H, CTPOUTH OOBACHEHHME M3 2—3 JOrMYECKHX IIaroB ¢ OMOpoW Ha 2—3 M3y4YEHHBIX CBOICTBa
(bu3NyYeCcKUX SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4H (ONMPAOIIHecs Ha CUCTEMY U3 2—3 YpaBHEHUIT ), UCTIONB3Ys 3aKOHBI M ()OPMYJIIBI, CBS3BIBAIONINE (DU3UIECKHE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBHS 3aJlaudl 3allMChIBaTh KPATKOE YCJIOBUE, BBIABIATH HEAOCTAIOIIUE WM M30BITOUYHbIE JAaHHBIE,
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BBIOMpaATh 3aKOHBI M (HOPMYIIbI, HEOOXOIUMBIE AJI PEUICHHs, MPOBOAUTH PACUETHl M OICHUBATH PEATUCTHYHOCTH MOJYYEHHOTO
3HaueHUs GU3NYECKON BETUUHMHBI;

pacmo3HaBaTh MpoOIEMbI, KOTOPHIE MOKHO PEIIUThH MIPH MOMOIIY (U3HUECKUX METOJIOB, UCIIOJIb3Ysl OMMCAHUE UCCIICTOBAHUS, BBIICISTh
MIPOBEPSIEMOE TPEANOIOKEHHE, OICHUBATh MPABUIBLHOCTh MOPSAIKA MPOBEICHUS HCCIEAOBAHUA, J€JIaTh BBIBOJIbI, HHTEPIPETUPOBATH
pe3yNIbTaThl HAOIIOICHUHN U OIIBITOB;

MIPOBOJMTD OTBITHI 110 HAOIOIEHUIO (PU3NYECKUX SIBJICHUM WM (PU3NYECKUX CBOWCTB Tel (M3ydyeHue BTOporo 3akoHa HeioToHa, 3akoHa
COXPAaHEHUS OHHEPruH, 3aBUCUMOCTb NEpHUOAa KoJIeOaHH NPYKMHHOTO MasTHHKa OT MAacChl Tpy3a U JKECTKOCTH MPYXKHUHBI H
HE3aBHUCUMOCTh OT aMIUTUTYAbl MajblX KojeOaHHUl, MPSIMOJIMHEHHOE pacIHpOCTpaHEHUE CBETa, paslioKeHHe Oeloro cBera B CIEKTD,
U3yueHHE CBOMCTB HM300paXCHHs B IUIOCKOM 3epKajie W CBOWCTB M300pakeHHUs MpenMeTa B coOHparomield JiMH3e, HaOIoeHue
CIUIOIIHBIX M JIMHEWYAThIX CIIEKTPOB HM3JIYYEHHUS): CAaMOCTOSATEIBHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOTO Habopa 00OpyHOBaHMUS,
OIHCHIBATH XOJ1 OMBITA U €r0 Pe3yabTaThl, POPMYIHUPOBATH BHIBOJIBI;

MPOBOANTHh TMPH HEOOXOJUMOCTH CEPUI0 TPSIMBIX W3MEPEHUH, OMpeeiss CpeaHee 3HAueHUE H3MepseMOl BenuduHbl ((HOKycHOE
paccTosiHue COOMPArOIIEeH JIMH3BI), 000CHOBBIBATH BEIOOP CIIOCO0a M3MEPEHMSI (M3MEPUTEIILHOTO TIpHOopa);

MIPOBOANUTh HCCIIEOBAaHUE 3aBUCHUMOCTEH (PU3NYECKHX BEJIMYMH C HCIOJIb30BAHMEM IMPSAMBIX HM3MEPEHUN (3aBUCUMOCTb MYTHU OT
BPEMEHH IMPU PABHOYCKOPEHHOM [BMKEHHH 0O€3 HadyallbHOM CKOpPOCTH, Mepuojaa KojeOaHWH MaTeMaTUYECKOTO MAasTHHKA OT JJIMHBI
HUTH, 3aBUCHMOCTH YIJla OTPa)KEHUSI CBETa OT yIja MaJeHHs W YIJia MpeJoMIICHUS OT yrjia MaJeHus): IJIaHUPOBaTh HMCCIIEOBAHUE,
CaMOCTOSITENILHO COOMpaTh YCTaHOBKY, (PMKCHPOBATH PE3yJbTATHI MOIYYEHHOW 3aBHCHUMOCTH (DU3MUYECKHX BEIMYMH B BHIE TaONHIl U
rpaduKOB, JeNIaTh BEIBOJIBI IO PE3YJIbTaTaM HUCCIICIOBAHUS;

MIPOBOAUTHh KOCBEHHBIE M3MepeHUsl (PU3MUECKUX BEIUYHH (CPEeIHss CKOPOCTh M YCKOPEHHE Tela MPU PaBHOYCKOPEHHOM JBHKEHUHU,
yCKOpeHHe CBOOOJHOTO TaJeHUs, XECTKOCTh TPYKHUHBI, KOd(D(DHUIIMEHT TpEeHUs CKOJBKEHHUS, MEeXaHW4eckas padoTa M MOIIHOCTS,
4acToTa M Mepuoj KojaeOaHWi MaTeMaTHUeCKOTO U MPYKHMHHOTO MasTHUKOB, ONTHYECKas CHiia cOOMparomiei JTUH3bI, paauO0aKTUBHBINA
¢oH): TIAaHUPOBATh HM3MEPEHUs, COOMpATh JKCIEPUMEHTANbHYIO YCTAaHOBKY M BBINIONHATH HM3MEPEHHUS, CIEAys MPEeaT0oKEeHHOM
WHCTPYKIIMY, BBIYUCIIATH 3HAYCHHE BEJIMYMHBI W AHAJIM3UPOBATH IOJNyUYEHHBIC PE3yJIbTaThl C YYETOM 3aJaHHOM IMOTPEIIHOCTH
U3MEpEHU;

coOroaaTh MpaBuiia TEXHUKU O€30MMaCHOCTH MPH paboTe ¢ Tab0paTOpHBIM 000PYIOBaHUEM;

pa3nuyaTth OCHOBHBIE TPU3HAKA HM3YYCHHBIX (H3MUECKUX MOJeNeil: MaTephualibHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOUCHHBIH
MCTOYHHK CBETA, JTy4, TOHKAs JINH3a, TUTAaHETapHAask MOJIeNTb aTOMa, HYKJIOHHAs! MOJIETTb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS W3YYCHHBIX MPHOOPOB M TEXHUUYECKUX YCTPONCTB C OMOPOM HA WX OMHUCaHUS (B TOM YHUCIE:
CTIHJIOMET], TaTYUKH MOJIOKESHHS, PACCTOSHUS U YCKOPEHUSI, PaKeTa, 3X0JIO0T, OUKH, IEPUCKOTI, ()OTOATTIAPAT, ONTHYECKHE CBETOBO/IBI,
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CIIEKTPOCKOI, JO3MMETP, Kamepa BuibcoHa), MCIONb3ys 3HAHHS O CBOWCTBAX (GM3MUYCCKHUX SIBICHUNA W HEOOXOJMMbIe (DU3NYECKHUE
3aKOHOMEPHOCTH;

HCIIOJIb30BATh CXCMbI U CXCMATUYHLIC PUCYHKU HM3YYCHHBIX TCXHHUYCCKUX YCTpOﬁCTB, HU3MCPUTCIIBHBIX HpI/I60pOB 1 TCXHOJIOTHUYCCKUX
MPOIIECCOB TMPH PEIICHUU YYEeOHO--TIPAKTHYECKUX 3a]a4, ONTHYECCKUE CXEMbI JJIsl MOCTPOCHUS M300paKeHUH B IJIOCKOM 3€pKajie U
coOuparoIIe JTHH3E;

MPUBOANUTH TPUMEPHI (HAXOAUTh MHPOPMALMIO O MPHMEpax) MPaKTHUYECKOTO HCHOJIb30BaHUS (DU3NYECKHX 3HAHHMN B MOBCETHEBHOMN
KHU3HU Ui oOecrieveHuss 0e30MacHOCTH MpU OOpalleHHH ¢ MPUOOpPaMU U TEXHUYSCKUMH YCTPOWCTBAMH, COXPAHCHHS 3I0POBbS U
COOJTIO/ICHHSI HOPM IKOJIOTHYECKOT0 TIOBEICHHS B OKPY)KAIOIIEH cpeie;

OCYIIECTBIIATh TOUCK HH(OpMANnU (HU3MUECKOro coaepkaHus B MHTepHETe, caMOCTOATEIbHO (GOPMYIUPYS TOUCKOBBINA 3aIpoc,
HaxOJuTb MIYTHU ONPCACICHUA HJOCTOBCPHOCTH HOJIy‘-IeHHOﬁ HH(bOpMaHHI/I Ha OCHOBE€ HMCHOHIUXCS 3HAaHUU U JOIIOJITHUTCIBbHBIX
HUCTOYHHKOB;

UCIIOJIb30BATh TIPU BBIMOJIHEHUH YYEOHBIX 3aJaHUil HAay4HO--TIOMYJSIPHYIO JIUTEpaTypy (U3MUIECKOro COACpIKaHHs, CIPABOYHBIC
MaTtepuaibl, pecypchl cetd MHTepHeT, BianeTh NpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMsi MH(GOpMaLUU U3 OJHOU
3HAKOBO# CUCTEMBI B JIPYTYIO;

cOo31aBaThb CO6CTBCHHI)I€ IMUCbMCHHBIC W YCTHBIC COO6HICHI/I$I Ha OCHOBC I/IH(bOpMaIII/II/I N3 HECKOJBKUX HCTOYHHKOB (bl/I?J/IquKOFO
COACpIKaHuA, HY6HHqHO MNPpEaACTaBJIATL PC3YJIbTAaThbL HpOCKTHOfI I HCCHGI{OBaTeJ’IBCKOﬁ ACATCIIBHOCTH, IIPpU O3TOM TI'PaMOTHO
MCTIOJIH30BATh N3YUYEHHBIN MOHATUIHBIN ammapar u3y4aeMoro paszena GU3NKH U COMPOBOXK/IATh BBICTYIUICHHE MIPE3CHTAIEN ¢ yIETOM

0COOEHHOCTEH AyauTOpUn CBEPCTHUKOB.
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7 KJIACC
KoanuectBo 1yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrtpoasnubie | IlpakTuyeckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3nka u e€ poJib B MO3HAHUM OKPYIKAIOIIEr0 MUpPa
bubnnorexa [JOK
11 o - 2
VIS T Hayia 6 TpHpoae https://m.eds00.ru/7f416194
bubnnorexa [JOK
1.2 ) 2 1
VISHFACCICHE BETIHHRL https://m.eds00.ru/7f416194
13 EcTtecTBeHHOHAYYHBIN METO]] TO3HAHUS 2 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
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3 HEPHILL, MACCa, [HOTHOCTS https://m.edso0.ru/7f416194
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Wroro no pazneny 21
Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra30B
41 [asnenue. [lepenaua naBneHus TBEPABIMU 3 bubnnoreka [IOK
' TEeJIaMH, JXUJIKOCTSIMH U Ta3aMH https://m.edso00.ru/7f416194
bubnnorexa [JOK
4.2
Alaperie xuKOCTH > https://m.eds00.ru/7f416194
bubnnorexa [JOK
4. A
3 TMOChEpHOC AaBiICHHe 0 https://m.eds00.ru/7f416194
44 JlericTBUE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
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bu6nmmorexka [IOK
51 P 3 1
860Ta H MOIIHOCTE https://m.eds00.ru/7f416194
bu6nmmoreka [IOK
5.2 IT 5 1
POCTHIE MEXAHHSMH https://m.eds00.ru/7f416194
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NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcbl
Paznen 1. TenJioBble iBJIEHUS
bubnnorexa [JOK
11 C 5 7 1
TPOCHHE 1 CROTCTEA petectsa https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
12 T 21 1 5
CIDIOBHIE NpoLecent https://m.edsoo.ru/7f4181ce
Hroro o pa3aeny 28
Pa3nen 2. DjiekTpuyecKkue H MATHUTHDIE SIBJIEHUSA
21 DIeKTpUUECKHE 3apsibl. 3apsHKEHHbBIE TeTa 7 1 bubnnoreka [IOK
' M X B3aMMOJICICTBHE https://m.edsoo.ru/7f4181ce
bu6nmorexka [IOK
2.2 IT i i 2 1 7
OCTOSHIRIH SICKIPHICCKHH TOK 0 https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIe SBJICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6nmorexka [IOK
24 4
DCKTPOMArHHTHAS HHAYKUHA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145
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9 KUIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB H TeM uudpoBbie
Ne n/m P Kontpoasnsie | IlpakTuyeckue (icpp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcbl
Paznen 1. Mexannueckue siBJIeHUsI
11 MexaHU4YeCKOe JIBHIKCHHE U CIIOCOOBI €ro 10 1 1 bubnuorexa [JOK
' ONHUCaHUs https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.2 B i 20 1 3
SAMMOALeHCTBHE Te https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.3 3aKOHBI COXpaHe 10 1 3
KOHBL CoXpaneii https://m.edsoo.ru/7f41a4a6
Hroro o pa3aeny 40
Paszgen 2. Mexanuuyeckue KoJ1e0aHUA M BOJTHBI
bu6nmorexka [IOK
2.1 M 0 7 3
CXAHHHCCIIE KOTEDaHIA https://m.edsoo.ru/7f41a4a6
bu6nmmorexka [IOK
2.2 M .3 8 3
CRAMIACCINE BOIIHL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DiieKTpOMarHuTHOE MOJ1€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHUTHOE MOJIE U 6 5 bubmuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6
Paznen 4. CBeToBbIE SABJIEHUSA
4.1 3aKOHBI paCIIPOCTPAaHEHUS CBETa 6 2 bu6muoreka [IOK
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Pa3znea 5. KBanToBble siBJIeHUSA
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A " 4 1
5 CITyCKaHME U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bubnnorexa [JOK
2 1
> CTpociHe aTOMHOIO s1pa 6 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
5.3 Snepuble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Nroro no pazneny 17
Pa3nes 6. [loBTOpUTE/IHHO-00001IA0LIUI MOTYJI
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