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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma no ¢usuke s odyqaronmxcs 7-9 kiaccoB pazpaboTaHa Ha OCHOBE:
- @enepalbHOTO TOCYJAPCTBEHHOIO OOpa30BaTEIbHOIO CTAaHIApTa OCHOBHOI'O OOIIEro
obpazoBanus (yrBepxkaeH [Ipukazamu MunucrepcrBa npocsemenuss Poccun ot 31.05.2021 Ne
287 «O6 yrBepxkAeHUH (eAepalbHOIO TOCYAapCTBEHHOrO0 00pa30BaTeIbHOrO CTaHIapTa
OCHOBHOT'O 00IIero o0pa3oBaHUS», C M3MEHEHUSMH, BHECEHHBIMH INpHKazaMu MUHUCTEPCTBA
npoceemnienns Poccuiickoit @enepanmu ot 18 urons 2022 . Ne 568 u ot 8 Hos0pst 2022 1. Ne 955),
-DenepanpHOil  00pa3oBaTENbHONW MPOrPaMMBI  OCHOBHOTO OOIEro  0Opa3oBaHUS,
yTBepkI€HHOW TpukazoM MunwucteperBa IlpocBemenus Poccun ot 18.05.2023r N 370 "O6
YTBEpPXKICHUH (eiepalbHON 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa30BaHUD.
Copepxanue  mporpaMMmbl 1o (u3MKe  HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYaIOMIMXCSl M OpraHu3alMi0 HM3y4eHus (U3MKH Ha
JEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3uKe y4YUTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO
npenmera B peanmusanuu  TpeboBanuii PI'OC OOO K IUIAHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaTaM  OOyuYeHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHMs.
[Iporpamma mo (u3MKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOro marepuaina 1o rojam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTUS IPEIMETHOTO COJEP>KAaHUS U YUETe BO3PACTHBIX 0COOEHHOCTEN
o0yyJaroumxcs.
Ou3rKa SIBISIETCS CUCTEMOOOPA3YIOLIUM /JIsi €CTECTBEHHO-HAYYHBIX YU4EOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUecKue 3aKOHBI JISKAT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actpoHoMueil U usnueckoit reorpadueil, BHOCUT BKJIIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl NMPUMEHEHHMs] HAy4HOIO MeToj]a
MO3HAHUS, TO €CTh CIIOCO0a MOy4YeHHUs JOCTOBEPHBIX 3HAHUN O MHpE.
OpHa W3 TIIaBHBIX 3a7ad (U3MYECKOr0 00pa3oBaHUs B CTPYKType oOIIero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH U HHTEpeca K Hayke Yy
oOydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpeNIojiaraeT OBJIAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!
® Hay4HO OOBSICHSTH SIBICHUS;
® OIEHUBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;
® HHTEPHPETUPOBATh JAaHHBIE W MCIOJIb30BaTh HAy4yHBIE JOKA3aTebCTBA s
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yrBepxka€HHON pemenneM Kosermn MunncreperBa npocsemenus Poccuiickont denepanun
(mportokoia ot 3 nexabps 2019 r. Ne I[1K-4BH).
Henun nzyuyenus pusmku:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYyYaroIUXCs K HAyYHOMY HW3YYEHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIJIEKTYaTbHBIX M TBOPUECKHUX CIIOCOOHOCTEN;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJe TMO3HaHUd U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4eHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHUE NPEICTABICHUNA O PO (PU3MKHU JJI1 Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUIA;



® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymeidl mnpodeccnoHaIbHON
JeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOH, MOATOTOBKA K JalbHEHUIIIEMY 00yYEHHUIO B 3TOM
HaTPaBIICHUU.

Joctuxenne 5TUX Iiesied mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICAYIOUINX 3aa4:

e npuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHUUECKUX, TETNIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHUW OMUCHIBATH U  OOBACHATH (U3UUYECKUE SBICHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX pPACYETHBIX 3a/ad C MCIOIb30BAaHHEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHEC yMEHUW HAOMIOJATh MPHUPOJHBIE SBICHUS W  BBIOJHATH  OIBITHI,
nabopaTopHble pabOThl M AKCIEPHUMEHTAIBHBIE HCCIEAOBAHHUS C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e OCBOcHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3MUECKOTO COJCPIKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHATU3 W KPUTHYECKOE
OlICHUBaHKE WH(OPMALIUK;

® 3HAKOMCTBO CO cepaMu MpodheCCUOHATBLHON JAESITeILHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3UUECKOIN HAYKH.

Ha m3yuenue ¢usuku (0a30BBIii YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

B nensx ¢opmMupoBaHus y IIKOJbHUKOB CHCTEMbl 3HAHMM, OCO3HAHHBIX HAaBBIKOB
0C30MacHOTO yd4acThs B JIOPOXKHOM  JIBIDKCHUH, CHIDKEHHUS  JTIOPOXKHO-TPAHCIIOPTHBIX
MIPOUCHIECTBUIA C y4aCTHEM JIeTeil, BOCIUTAHUS OTBETCTBEHHOCTHU 33 O€30MacCHOCTh CBOCH KU3HU
U OKU3HM JAPYTrUuX JIOAei, MOTPEeOHOCTH B COOMIOACHMM WPaBHI JIOPOKHOTO JIBHKEHUS
conepxkanue ydeOHoro mpeamera «PHU3uKay» JOMOTHEHO BOIPOCAMH O€30MACHOCTH JOPOKHOTO
JIBUKEHUSI.

B nensx dopmupoBaHus UHAHCOBON TPaMOTHOCTH YYalIUXCS COJIEPIKAHHUE y4eOHOTO
npenMera «Du3nka» TOMOTHEHO COAEPKAaHHEM TeM, CHOCOOCTBYIOMIMX (OPMHUPOBAHUIO Y
yyamxcs KOMITETEHIIUH B obnactu OroxeTa u (uHaHCOB.

B mensax QopmMupoBaHusS HETaTUBHOTO OTHOIICHHUS K KOPPYILHWHU, TMOTYYSHUS
MPAKTUYECKUX COIMATBHBIX HABBIKOB M KOMMYHHKAITMOHHBIX YMECHHM, TTO3BOJISIOMINX H30eraTh
KOPPYMIIMOHHBIX MPAKTUK, COJepkaHue ydeOHoro npeamera «Pusnkay JOMOIHEHO BOIPOCAMU
AHTUKOPPYIMIIUOHHON HaIpaBJICHHOCTH.



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, SJIEKTPUYECKHUE, MATHUTHBIE, CBETOBbIE, 3BYKOBbIE. Kak 3akonvl usuxu nomozaiom
yenosexy coonrodamo L1

®dusnueckue BenuuMHbL. M3Mepenue Qusnueckux BenuuuH. Pusnyeckue HpUOOPBHI.
[Torpemnocts u3Mepenuil. MexayHaponHas cuctema enuHull. Habawodenue 3a pabomou
npubopos yuema 21eKmpodIHep2Uul U 800bl 8 UenAX IKOHOMUU CeMEUH020 O100xcema.

Kak ¢usuka m npyrue ectecTBEHHBIE HayKd H3ydalOT NMpHUpony. EcTecTBeHHO-HAay4YHBIH
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
(GU3NYECKUX SBJICHUN C TOMOLIbIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, HIEKTPUUECKUE, MAarHUTHBIEC, CBETOBBIC SIBJICHHUS.

2. Owuzuveckue MpuOOPHI U MPOLEAYpa MPSIMBIX U3MEPEHHI aHAJIOTOBBIM M IH(PPOBHIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OnpezeneHue LEeHbI IeJIEHUS LKalbl U3MEPUTEIBHOI0 puodopa.
N3mepenne paccTOsTHUN.
N3mepenne 00bEMa )KUIKOCTH M TBEPIOTO Tea.
Onpenenenue pasMepoB MabIX TEN.
W3mepenue Temmneparypbl IpU IIOMOLIM YKUAKOCTHOTO TEPMOMETpa M JaTddKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccneqoBaHUS IO HPOBEPKE TMIIOTE3bI: JAlNbHOCTH MOJETA IIApHKa,
MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA IIyCKa.

Pa3nes 2. I[leppoHavyaibHbIe CBEJCHHUA O CTPOCHHUH BeILECTBA.

CrtpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. OIBITHI, J0Ka3bIBAaIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI 4YaCTUI[ C TEMIEpaTypoOM.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumoneiicTBHe 4YacTHIl BeELIECTBA: MNPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSL  BEILIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M TBEPABIX
(kpucTayminyeckux) Teia. B3anMoCBsA3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSAX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSTHUN
BOJIBI.

Hemoncmpayuu.

1. HaGmroneHne 6pOyHOBCKOTO JIBUYKEHUSI.

2. Habmopenue nudpdys3uu.

3. HaOmonenue sBieHWH, OOBSCHSIIONIMXCS MPUTSHDKEHUEM FITH OTTAIKHBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHUEM (hoTorpaduii).

2. OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACITUPEHHS Ta30B.

3. OnBbITHI 10 0OHAPY)KEHUIO ASHCTBHS CHUII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexanuueckoe JBHKeHHE. PaBHOMEpHOE M HEpaBHOMEpHOE JABM)KEHHE. CKOPOCTb.
Cpenssisi CKOpOCTb IMpPH HEPAaBHOMEPHOM JBMXKEHUH. Pacu€r myTM M BpeMeHH [BHXKEHUS.
3asucumocms mopmo3Ho020 nymu 0m cKOpOCmuU U Q0OPOHCHO20 NOKPOIINUAL

agrwdE




SlBnenue wHepnuu. 3aKOH WHepUUU. BzaumonelcTBue Tel Kak NpPUYMHA U3MEHEHUS
CKOpOCTU JIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. IlnorHocth BemectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €QuHHIE 00BEMa BemiecTBa. Mcnonv3osanue sasienus
uHepyuuU Kaxk 00H020 U3 camblx 3Qdexmuenbix cnocob08 IKOHOMUU DEH3UHA.

Cwia kak XxapakTepuctuka B3aumojiedcTBusi Ten. Cuna ymnpyroctd U 3akoH [yka.
W3mepenue cuiibl ¢ TOMOLIBIO AMHAMOMETpPA. SIBlIeHNE TATOTEHUS U crila TshkecTH. Criia TaKeCTH
Ha Ipyrux miaHetax. Bec tena. HeBecomocts. CioxeHue cuil, HalpaBiIeHHBIX 110 OJHOM MPSIMOH.
PaBuopeiictByromas cui. Cuna tpenusi. TpeHue CKoJIbXeHUs U TpeHue nokosi. Tpenue B nmpupoje
U TeXHHKE. [{8UdiceHue mpancnopmublx cpedcms Ha No8OPOmax u 8 2010.1€E0.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUUECKOTo JIBHXKCHHS Tela.

N3mepennie CKkoOpoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
Haburonenue sBjaeHUs] MHEPIUH.
Habmroienue n3MeHeHus: CKOpoCcTH MPH B3aUMOIEHCTBUU Tell.
CpaBHeHuEe Macc 0 B3aUMOJIEHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
Jlaﬁopamopuble pabomot u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JABIKEHHS (LIapUKa B KHUJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OrmpeneneHue cpelHell CKOPOCTU CKOJBXKEHHsI Opycka WIM IIapuKa MO HaKIOHHON
IJIOCKOCTH.
OrnpezeneHue mI0THOCTUA TBEPAOTO Tea.
OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSKEHUs (IepopMalii) MpYKUHBI OT
MPUIIOKEHHOMN CHUIIBI.
5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUSI OT Beca Tea U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTHYEHUS qaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaua naBienust TBEPABIMH TE€IAMU, SKUIAKOCTSIMU U
razamu. 3akoH Ilackansa. IlHeBMaTmyeckue MamMHbl. 3aBUCHUMOCTb JAaBJICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBinueckue
MEXaHU3MBbI. DKOHOMUS BOOHBIX PECYPCO8 C NHOMOUbIO COOOWAIOUUXCA COCYOO8.

AtMocdepa 3emnun u atmochepHoe namieHue. [IpuumHBI CyliecTBOBaHUS BO3IYLIHOU
obonouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTH
atMochepHOro JaBlieHUsI OT BBICOTHI HaJ YypoBHeM wmopsa. [Ipubopsl st u3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JelicTBHE )XUJIKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJo0. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronmecs: CoCy/sl.

I'mnpaBnnueckuii npecc.

[TposiBnenue neicTBus aTMOCc(HEepHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTu Tena Hu

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBuwe maBaHWs TeN: TIUIaBaHWE WM TIOTPY)KEHHE Tl B 3aBHCHMOCTH OT
COOTHOIIEHUS TIOTHOCTEHN Tea U KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.
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1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPY:KEHHOW B JKUIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITATKUBAIONIEH CHIIBI, JIEHCTBYIOIIEH HA TENO, IMOTPYKEHHOE B
KUJKOCTb.

3. TIpoBepka HE3aBHCHUMOCTH BHITAIKHBAIOIICH CHIIBI, ICHCTBYIOIICH Ha TEJIO B )KUIKOCTH,
OT Macchl Tena.

4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUJIBI, TEHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOIN B KUAKOCTh YaCTU TeJia U OT IUIOTHOCTH
JKUJKOCTH.

5. KoncrpyupoBanue apeomeTpa WIM KOHCTPYMpPOBAaHUE JIOJAKH M OIpeaescHue eé
IrPY30I0ABbEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIOHHAs! JI0CKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeHeHue mnpaBuiia paBHOBECHsI pbluara K Osoky. «3ojotoe mnpasuiio» MexaHuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE. 310ynompebieHue cayiceoOHvim
NOJI0JICEHUEM.

Mexanuueckas sHeprus. Kunetnueckas M noreHuuanbHas sHeprus. [Ipespamienue oqHoro
BUJIa MEXaHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPaHEHMsSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenennie paOOTBI CHUJIBI TPEHHUS NPU PABHOMEPHOM JIBKEHUH Tejla II0

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycaoBHI paBHOBECHS pbluara.

3. Hsmepenne KIIJ] HakIOHHOMN MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUSI MEXAHUYECKOU SHEPTUU.

8 KUIACC

Pasnen 6. TenuioBble siBICHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
Y pa3Mepbl aTOMOB U MOJIEKYJ. OTBIThI, MOATBEPKIAIOIINE OCHOBHBIE MIOJIOKEHUS MOJIEKYIISIPHO-
-KUHETHYECKOM Teopuu. [lewexoonvle nepexodvl, pabomarowue om coineynvlx bamapei. Anaius
UeHoBolU Kame20puu Ha paziuiHsle 8U0bl MONIUBA.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOT0 COCTOSIHUM BemiecTBa. Kpucramwinueckue u
amop¢usbie Tena. OObsICHEHNE CBOWMCTB ra3oB, )KUIKOCTEH 1 TBEPABIX T€N HA OCHOBE MOJIOKEHUN
MOJIEKYJISIpHO--KUHETHYeCKO Teopuu. (CmaunMBaHHWE M KalWUISIpHbIE sIBIEeHUS. TerioBoe
pacIIMpeHne U CKaTue.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHMKEHHUS YacCTHII.
BuyTtpennsis sneprus. CriocoObl I3MEHEHUS BHYTPEHHEH dYHEPTHH: TeTIoNepeaada i COBEpIleHNE
paboTsl. Bujsl Teruionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3ITyUYEHHUE.

KonmyecTtBo TemnoTel. YienpHass TEMIOEMKOCTh BellecTBa. TeriooOMeH M TemIoBOe
paBHOBecHe. YpaBHEHHE TEIUIoBoro OanaHca. [lnaBrneHue m oTBepleBaHUE KPUCTAITUMYECKUX
BEIIeCTB. YAenbHas Temiora TuiaBineHus. [lapooOpa3zoBanue u KoHjaeHcarus. lcmapeHue.
Kunenmne. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYyphl KUIIEHHS OT
aTMoc(hepHOTo JaBICHHS.

BnaxuocTts Boznyxa. [louemy asmomodbunu ¢ ghapamu scenmozo ceema ayiuie UOHbLL 8
mymase.

OHeprus TOIUIMBA. YJeibHas TEMJIOTa CrOPaHUs. OKOHOMUYHbBIU Dedcum padomol
ogueameins Kaxk cpedcmeo IKOHOMUU MONIUEA.




[Mpuntunsr pabotsl TemoBbix auratenedt KIIJ[ TemmoBoro apurarens. TeruioBbie
JIBUTaTEIH U 3alIUTa OKPYKaroLeH Cpeibl.

3aKOH COXpaHEHMsI U IIPEBPALLCHMSI SHEPTUHU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

1. HaGnronenue GpOyHOBCKOTO JABHIKCHHS.

Hab6mronenue nuddysun.
Habumronenue siBaeHuit cMauMBaHus U KalWUISIPHBIX SIBJICHUM.
Habmroienue TemnoBoro pacivpeHus Ted.
M3MeHeHne naBIeHHS ra3a PH U3MEHEHHH 00bhEMa M HarpeBaHUH WIIH OXJIAXKICHUH.
[IpaBuna n3mepeHus TeMIepaTypsl.
Bunae! renonepenaun.
OxuaxieHue npu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CUJIAMHU.
10 CpaBHEeHHE TETIOEMKOCTEN Pa3IMYHBIX BELLIECTB.
11. Habmronenrie KUTmeHus.
12. HabnroieHre mocTOsSTHCTBA TeMITepaTyphbl IPHU TIJIaBJICHUU.
13. Mojenu TEIIOBBIX IBUTATEIICH.
Jlabopamopuwvie pabomot u onvimel.
OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUSL.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnbIThI 10 HAOJIOEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEN U TBEPABIX TE.
Omnpenenenue qaBieHUs BO3IyXa B OaJUIOHE MINPUIIA.
OnpIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIE€HUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIAKICHUS.
6. IlpoBepka TrHUIOTE3bI JMHEWHONW 3aBHCHUMOCTH JIJTMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. Habmronenue u3MeHEHHs] BHYTPEHHEH AHEPruM Tejla B pe3ysbTare TeIUIoNeperiadu U

palboThI BHELIHUX CHJL.

8. HccnenoBanue siBICHHS TETNIOOOMEHA PU CMEIIMBAHUH XOJIOTHOW M TOPSTUEH BOJIBI.

9. OmnpeneneHne KOJUYECTBA TEMJIOTHI, IOJYYEHHOTO BOAOM MpHU TEIIOOOMEHE C

HarpeThiM METAITTMYECKUM LIUJTUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporiecca UCIapeHHS.

12. Onpenenenre OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Onpenenenne yaensHON TETUIOTHI ITABICHHS JIbA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIC SIBJICHHUS.

Onextpuzanus Tei. J{Ba poja 31eKTpUYecKuX 3apaa0B. B3anmoeiicTBue 3apsKeHHbIX TEl.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aMMOJIECHCTBHSI 3apsDKEHHBIX TEJI OT BEJTMUMHBI 3apsI0B U
pacCTOSTHUS MEXKY TeTIaMu ). 3aKOH U He0OX0OUMOCHb €20 COONO)EHU.

Onexrpuueckoe nose. Hanpsox€HHOCTh 2nekTpuueckoro noss. IlpuHnun cynepnosunuu
AIIEKTPUYECKHUX M0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DIEMEHTApHBIM 3jeKTpuueckuil 3apsan. CrpoeHue
aTtoMa. [IpoBOTHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOT0 3aps/a.

ONEKTPUYECKUH TOK. YCIOBHMS CYIIECTBOBAHHSA JJIEKTPUYECKOTO TOKa. VCTOUHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DEeKTpUUECKU TOK B )KUIKOCTAX U Ta3zax. [lonyuenue He3aKOHHbIX yenHocmell u baae.

Onektpuyeckas 1nenb. Cuna ToOka. OneKTpudeckoe HamnpspkeHue. COonpoTUBIICHHE
IIPOBOJHMKA. YJEJIBHOE CONPOTUBJIEHHE BelecTBa. 3akoH Owma Juisi ydacTka LEMu.
[TocnenoBarenbHOE U MapaieIbHOE COEUHEHHE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTH ANIeKTpUYECcKOro Toka. 3akoH Jxoyns—JIeHma. Dnekrpuyeckue Henu
U TIOTpeOUTENH 3IEKTpUUYEeCcKoi 3Hepruu B ObITy. KopoTkoe 3aMbIkaHHeE.

CoNoORWN

arONE




[TocrosiHHBIE MarHUThHl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue ISl )kM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJIS
HAa TPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb MOCTOSHHOTO Toka. lcmonb3oBaHue
AJIEKTPOJIBUTaTENICH B TEXHUUECKUX YCTPOMUCTBAX U HA TPAHCTIOPTE. DNEeKMPOMACHUMHbLE ABIeHUS
8 ocHoge pabomul mpameasn u mpoanetivoyca. Ilpoguraxmura IJJ1.

Onpitel  @apagness. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. [lpaBuno  Jlenuna.
OnekrporerHepatop. CrnocoObl MNOMyYEHUS JIIEKTPUUYECKOW HHEPruu. ODIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

1. Dnextpuzanus Tei.

JIBa posia aeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.

YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DneKTpocTaTHuecKast UHIYKIIHSL.

3aK0H COXpaHEHUs MIEKTPUUECCKUX 3aPsII0B.

[TpOBOAHMKY U TUIIIEKTPUKHU.

MogenupoBaHue CUIOBBIX JTUHHUI 3JIEKTPUUECKOTO MO,

VIcTOYHUKY TOCTOSTHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

0. DIEKTPUYECKUH TOK B KHIKOCTH.

11. T'a30BbIii pa3ps.

12. 3mepenue cuiibl TOKa aMIEPMETPOM.

13. U3mepenue 31eKTPUIecKOro HaPsKEHUST BOJIBTMETPOM.

14. Peoctar u MarasuH CONPOTHBIICHUH.

15. BzaumoielicTBiE MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTHU pa3esiCHUs MOJIIOCOB MarHUTA.

17. MonenupoBaHre MAarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

18. OmeIT Dpcrena.

19. MarauTHOE 1oJie TOKa. DJIeKTPOMArHuT.

20. [leficTBME MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

21. DNeKTpoIBUTATENH MOCTOSTHHOTO TOKA.

22. VccnenoBanue SIBJICHHS SJIEKTPOMAarHUTHON UHIYKITUH.

23. OmbiTer Dapanes.

24. 3aBUCUMOCTD HaIPaBJICHUs WHAYKIIMOHHOTO TOKA OT YCIIOBHI €r0 BOSHUKHOBEHHS.

25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

OMBITHI 110 HAOIOACHUIO AJIEKTPHU3AIIUN TEJT UHAYKIIMEH U P COMPUKOCHOBEHHH.

HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAIEKTPUKH.

CoOopxka u mpoBepka padOThI ANEKTPUIECKOM e MOCTOSTHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryaupoBaHue HAPsHDKCHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3 pe3UCTOP, OT CONMPOTUBIICHUS

pEe3UCTOpa M HAMPSDKEHUS Ha PE3UCTOPE.

7. OmnbpITel, JAEMOHCTPHUPYIOIIWE  3aBHCHUMOCTh  DJIEKTPHUYECKOTO  COMPOTHBIICHUS
MPOBOJIHUKA OT €0 JIJTMHBI, TIJIOMIAIN TOTIEPEYHOTO CEYCHHS U MaTepHaa.

8. TlpoBepka mpaBuiia CIOXKEHUS HAMPSHKEHUH MPU MOCIEI0BATEIEHOM COSAMHEHUH JIBYX
PE3UCTOPOB.

9. TlpoBepka mpaBuiia JUis CUJIBI TOKA MPHU TapaieTbHOM COSTUHEHUHU PEe3UCTOPOB.

10. OmnpenenenHrie pabOTHI ANMEKTPUISCKOTO TOKA, HAYIIETO Yepe3 PE3UCTop.

11. OmnpeneneHrie MOIIHOCTH JEKTPHUUECKOTO TOKA, BBIACISEMOM Ha PE3UCTOPE.

BOoNOo R WN
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12. UccnenoBanue 3aBUCMOCTH CHIIBI TOKA, MAYILETO Yepe3 JIAMIOUKY, OT HalPsDKEHHS Ha
HEH.

13. Onpenenenne KITJl narpeBaresns.

14. UccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS MOCTOSIHHBIX MarHUTOB.

15. 3yyeHne MAarHUTHOTO TOJS IOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHUH U
pas3/esieHuu.

16. MccnenoBanue ASUCTBUS SJISKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI B3aUMOJICHCTBHS KaTyIIKU C TOKOM U
Mar"uTa oT CHJbl TOKa U HaIIPaBJIEHUS TOKA B KaTYIIIKE.

18. U3yyenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

19. KonctpyupoBanue 1 u3y4eHue paboTsl dJEKTPOIBUTATEIS.

20. Usmepenue KIIJl anekTpoaBurareibHONW YCTaHOBKH.

21. OnbITEl 1O MCCIIEOBAHUIO SIBICHUS JJIEKTPOMArHUTHOW HMHIYKIIMU: HCCIICIOBAaHHE
M3MEHEHUH 3HAaYeHMsI U HAIPaBJICHUS MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBHKEHHs. PaBHOMEpHOE mpsAMOIMHEHHoe aABWkeHue. HepaBHomepHOe
NpsIMOJIMHEIHOE JBM>KeHHE. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpH HEPaBHOMEPHOM
IBWKEHUH. [Ipobrema “06xo0H020” nymu.

VYckopenue. PaBHoyckopeHHOe npsaMoinHelHoe ABmkeHne. CBoOoaHoe naaenue. OnbIThl
[Nanunes.

PaBHOMepHOE nBIKEHUE 1O OKpyx)HOCTU. [lepuon m ywactora oOpameHus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

[Tepsriii 3akon HeroTona. Bropoii 3akon Hbtorona. Tperuii 3akon Hprorona. [lpuHimn
CYNEpPIO3UINH CUJl. Hcnonib308anue ANeHUs uHepyuu KAk 00HO020 U3 camblx 3@dekmusHbix
Ccnoco608 IKOHOMUU MONTUBA.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHHUS CKOJIBKEHHSI, CHJIa TPEHHS
[IOKOS1, APYTUE BUABI TPEHUS.

Cuna TSKECTM W 3aKOH BCEMHUPHOTO TSITOTEHUs. YCKOpPEHHE CBOOOIHOrO TaJeHUs.
JBrmxenue ianet Bokpyr CoinHua. [IepBas kocMuueckast ckopocTs. HeBECOMOCTB 1 eperpysKu.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tema
C 3aKpEIUIEHHON OChIO BpallleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Umnynec Tena. M3meHenue umnyibca. Mmmynbc cunbl. 3aKOH COXpaHEHUs UMITyJbCa.
PeakTuBHOE IBUKECHUE.

Mexanunueckass padoTa U MOIIHOCTb. PaboTa cuil TskecTH, ynpyroct, TpeHus. Cs3b
3Heprun u pabotel. [loTeHumanbHas >HEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrenumanbpHas 3HEeprus cxxaroil npyxxuHsl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKOU
DHEPruM. 3aKOH COXPAHEHHS] MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HaOnronenue MEXaHUYECKOTO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEeHHE TyTEH W TPACKTOPH ABIIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pPa3HBIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUs MPSMOJINHENHOTO ABUKEHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO IBUKECHHUSL.

Habmroienue nBH>KeHUs Tella o OKPYKHOCTH.

Habmonenne MexaHM4ecKuX sBJICHHUM, TPOUCXOIAIUX B cucTeMe oTcuéra «Tenexka»
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENIbHO KaOuHeTa (PU3HKH.
3aBUCHUMOCTb YCKOPEHMS T€JIa OT MaccChl TeJla U ICHCTBYIOIIEH HA HETO CHUJIBL.

8. HaOmoneHne paBeHCTBA CHIT IPY B3aUMOJICHCTBUU TEJl.
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9.

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

M3MeHeHne Beca Tea IpU YCKOPEHHOM JBUKEHHH.

[lepenaua nmnysbca Ipu B3aUMOJICHCTBUU TEJL.

[TpeoOpa3zoBaHus SHEPTUM NIPU B3aUMOAECHCTBUU TEJL.

CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOIECHCTBHH.

CoxpaHeHue UMITyJIbCa IPHU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUY.

HaOnroneHue peakTUBHOIO IBUXKEHHUS.

CoxpaHeHue MEXaHUYECKOW IHEPTUU NPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHue MEXaHUYECKON 3HEPTUH MTPU JBUXKEHUH TeJa M0 IeHCTBUEM NPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

2.

o N

10.

11.

KoncTpynpoBanue Tpakta uisi pa3roHa U JaJbHEHIIEr0 PaBHOMEPHOTO ABM)KEHHUS
[IapUKa I TEJIEKKHU.

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHHsS OpycKa WM JBIXKEHHUS IIapuKa IO
HaKJIOHHOM IJIIOCKOCTH.

Onpenenenue ycKOpeHHUs Teja IMPU PAaBHOYCKOPEHHOM JBHXKEHHUU MO HAKJIOHHOM
MIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM)XEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka runoTessl: €Clii MpU PaBHOYCKOPEHHOM JIBHKEHUHU 0€3 Ha4adbHOM CKOPOCTH
ITYTU OTHOCATCA KaK P HEYETHBIX YUCCII, TO COOTBCTCTBYIOIIUC IIPOMCIKYTKH BPCMCHU
OJIMHAKOBBI.

HCCHGI{OB&HI/IC 3aBUCUMOCTH CHJIBI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAaJIbHOI'O
JTABJICHHUS.

Omnpenenenne KodhHUIUESHTA TPESHUS CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPYKUHBIL.

Onpenenenue pabOThl CUJIBl TPEHUS INPU PABHOMEPHOM [BMKEHUM Tela IO
TOPU30HTAIILHOM MOBEPXHOCTH.

Ornpenenenne pabOThl CUJIBI YIIPYTOCTH MPU TMOABEME Tpy3a C HCIOIb30BAHHEM
HEMOJIBYKHOTO U MOJABHYKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpaHEHUs SHEPTUH.

Pa3nesn 9. Mexannveckne Kos1e0aHUsI M BOJIHBI.

KonebartenbHoe npuxkeHune. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHMI: MepHoJ, 4acToTa,
amIuiMTyna. MaTtemaTuueckuid W NPYXUHHBIA MasTHUKW. IIpeBpameHue >sHeprum Ipu
Kosie0aTeIbHOM JIBHKEHUU. OcHogbl npomusodelicmsus koppynyuu 8 Poccuu.

3aryxatomue kosieOaHus. BoiHyxneHHble koneOaHus. PezoHanc. MexaHuyeckre BOJHBI.
CaoiicTBa MexaHndeckux BoJIH. [IposionbHbIE U MonepeyHble BOJHBL. J[JTMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BeicoTa TOHA. OTpakeHue 3ByKa. IHQpa3ByKk U ynbTpa3ByK.

Hemoncmpayuu.

1. HabGmronenue xosie0aHUM TN MO ACUCTBUEM CHIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmopnenue xoneOaHuil rpy3a Ha HUTU U Ha TIPYy>KUHE.

3. HaOGmroneHve BEIHYKICHHBIX KOJICOAaHUI U pe30HaHCa.

4. PacnpocTpaHeHUE MPOJOJIBHBIX U TONEPEYHBIX BOJIH (Ha MOJIEINN).

5. HaOGmroneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYEeCKHH pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHue 4aCTOTHI U TIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MAsITHHUKA.

2. OmnpezeneHne YacTOTHI U TIEpHO/Ia KOJIeOaHHd IPY>KUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH TepuoJa KoJeOaHWUN MOABEIIEHHOTO K HHUTU Tpy3a OT
JUTHHBI HATH.

4. VccnepmoBaHue 3aBHUCHMOCTH TepHofa KojeOaHWN MPY>KUHHOTO MasTHHUKA OT MaccChl

rpysa.



5. TIpoBepka HE3aBUCHUMOCTH IEpHOAa KOJIeOAaHWN TIpy3a, MOABELICHHOTO K HHUTH, OT
Macchl rpysa.

6. OnbIThL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH NIEPUO/Ia KOJICOAHNUH TPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTU PYKUHBIL.

7. W3mepenue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Paszgea 10. DjaekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DJEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHUTHBIE BOJHBI. CBOWCTBA 3JEKTPOMArHUTHBIX
BOJIH. [IIKkana s51eKTpoMarHuTHBIX BOJIH. VIConb30BaHUE 3J€KTPOMArHUTHBIX BOJIH JJIsi COTOBOM
CBSI3U. DIeKmpoMazHumusle _AGINeHUs 6 __OCHO8e _pabomvl _mpameas _u__mpoineudyca.
IIpogpunraxmuxa I1J{/1.

DnexkTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBbIE cBOCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.

2. BomHoBble CBOICTBa CBETA.

Jlabopamopnwvie padbomot u onvimol.

1. M3yueHue CBOWCTB 3JE€KTPOMArHUTHBIX BOJH C OMOIBI0 MOOMIIBHOTO TeledoHa.

Pa3nes 11. CBeToBbIe sIBJICHUS.

JlyueBas mojmenb cBera. Mcrounuku cBera. IIpsMonuHelHOe paclpoCTpaHEHHE CBeTa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Tpenomnenue cBera. 3aKoH npesnomiieHus cBeTa. IloaHoe BHyTpeHHee OTpaXkeHHUe CBeTa.
Hcnonp30BaHnE OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.

JIunza. Xox nydedt B nuH3e. Ontuyeckas cucremMa (oToanmapaTra, MHUKpPOCKONA U
Teneckomna. [na3 kak ontuyeckas cuctema. bau3opykocTh U 1anbHO30pKOCTh. CBETOIMOMHBIE
JIOPOXKHBIE 3HAKH.

Paznoxenue 6enoro ceera B criektp. OnbiTel HptoToHa. Clio)keHHE CIEKTPATIbHBIX 1[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

[TpsMonuHeiHOe pacTIpoCcTpaHEHHE CBETA.

OTtpakeHue cBera.

[Tony4yenne n300paXkeHUH B TJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTHueckuil cBeTOBOA.

Xox myueil B cobuparoiieil JnH3e.

Xox Jydeil B paccenBarolel JIMH3E.

[Tonryuenue n300paxeHU ¢ TOMOIIBIO JINH3.

. [punnun neiictBus ¢otoannapara, MUKpPOCKOIA U TEJIECKOTIA.

10. Mogens riasa.

11. PaznoxkeHue 6enoro cBeTa B CIEKT.

12. Tlony4enune 0enoro cBera Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.

1. HUccnenoBaHue 3aBUCUMOCTH yTiia OTPa)KEHUSI CBETOBOI'O JIyda OT YIJia MaJeHHUs.
2. HzyueHue xapakTepUCTHK U300pakeHUs MpeaAMeTa B IIIOCKOM 3epKale.

3. HccrnenoBanue 3aBUCUMOCTH yTJIa MPEIIOMIICHHSI CBETOBOTO JIyda OT yIJia TaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tomy4yenue n300pa>keHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTMH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKON CHITbI COOMPAIOIIEH JINH3BI.
OMnBITHI MO PA3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OnbITHl IO BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOIEHHM Yepe3 IIBETOBBIC
(GUIBTPBIL.

Pa3znen 12. KBanToBbIe sIBJICHHUS.

CoNoOARWNE

No gk



OmnsiThl Pesepdopna u nmnanerapHas moaens aroma. Monens atoma bopa. Hcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PagunoaktuBHOCTE. Anbda-, Oerta- u ramma-usnydeHus. CTpOCHHE aTOMHOTO sjpa.
Hyxknonnas wmoxens atomHoro sapa. M3oronel. PanunoaktuBHble mnpeBpamieHus. Ilepuon
[10JIypacnaia aTOMHBIX sIEP.

SnepHble peakuuu. 3aKOHbI COXpPaHEHUs 3apsJ0BOr0 U MacCOBOTO YHCEN. DHEPIHUsl CBI3U
aTOMHBIX s7ep. CBsi3b Macchl M sHEpruu. Peakuyu cunTes3a u aenenus saep. MIcTouHuku sHepruu
CouHiia ¥ 38631,

Snepnas sHepretuka. [IeHMCTBHsS paguOaKTUBHBIX HU3JIyYCHHM HA JKHUBBIE OpPraHU3MBI.
Koppynuyus: evieoda wunu yovimox.

Hemoncmpayuu.

CHexTpsbl U3JIy4eHHS U TOTJIOLIEHUS.

CrieKTphl pa3aMyHbIX I'a30B.

CnekTp Bojgopoaa.

Habumonenue tpekoB B kamepe BusbcoHa.

Pabora cuéryrka HOHU3UPYIOMIHUX U3TYyICHH.

Peructpanus uznydeHus: npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Jlaﬁopamopnbte pabomot u onvimel.

1. HabGumroneHue CIUIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3JIYy4ECHHUS.

2. HccnemoBanue TPEKOB: HM3MEpPEHUE JHEPTUM YACTULBI MO TOPMO3HOMY MYTH (IO

¢dororpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTENIBLHO-0000 AN MOIYIb.

[ToBTOpUTENHEHO--0000IIAIONNIT  MOAY/Ab MpeAHAa3HA4YeH JJig CHUCTEeMaTH3aluu U
00001IeHUsT IPEMETHOTO COJIEPKAHHS U OTIBITA JIEATEILHOCTH, IPHOOPETEHHOTO MPH U3yYCHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢uzuke U1t 00ydaromuxcs, BBIOPABILINX 3TOT Y4€OHBIH MpeIMET.

ITpu n3y4eHnn 1aHHOTO MOAYJISI PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI AESITEILHOCTH,
HAa OCHOBE KOTOpPBIX OOECHeuMBaeTCs JOCTHIXKEHHE TMPEAMETHBIX M  METallpeIMETHBIX
IUIAHUPYEMBIX pe3yJlbTaTOB O0y4eHHUs, (OPMHPYETCsl €CTeCTBEHHOHAay4Has TIPaMOTHOCTH:
OCBOEHHUE HayYHbIX METOJIOB UCCIIEIOBAHMS IBJIEHUHN IPUPOIbI U TEXHUKH, OBJIQJICHUE YMEHUSIMU
OOBSICHATH (PU3MUECKHE SIBICHUS, IPUMEHS OTy4YeHHbIE 3HAHUS, pelaTh 3aa4k, B TOM YHCIe
KaueCTBEHHbIE U 3KCIIEPUMEHTAIIbHBIE.

[TpyHIMNIMAIBHO NEATEIBHOCTHBIA XapaKTEP NaHHOTO pas3zeiia pealn3yeTcs 3a CUET TOro,
4yTO 00y4arolnecs BBIMOIHSIIOT 3aaHtsl, B KOTOPBIX UM MpPEJIaraeTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUN pacro3HaBaTh U HAyYHO OOBICHATH (PU3MUECKHE SIBICHUS
B OKpY’KaroUIed MPUPOIEC U MOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEeIOBaHUA (PU3MUECKUX SIBICHUM, B TOM 4HCIe AT
MPOBEPKHU TMIIOTE3 U MOTYUEHHSI TEOPETUUECKUX BBIBO/IOB;

OOBSICHATh HAayuHblE€ OCHOBBI HambOoyiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, MPAKTUYECKOTO UCIIOJIb30BAHUS Pa3IMUHBIX UICTOYHUKOB SHEPTHUH HA OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTUU.

ouawNE



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs HaIlpaBI€HO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB.

B pesynprate wusydenuss (uU3MKM Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs Y

oOyuaromierocst OynyT c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUS

[] mposiBIeHNE UHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (pU3UUECKOi
HayKU;

[ IEHHOCTHOE OTHOIIEHUE K JOCTHXKEHUAM POCCUHCKUX YUEHBIX--(DU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

] TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
po06JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTUKEHUH (PU3UKU;

[ ocOo3HaHME BaKHOCTH MOPAJIbHO--3TUYECKUX IIPUHIUIIOB B JESATEIILHOCTH YUEHOT0;

3) 3cTeTH4eCcKOro BOCHMTAHUSA:

[ BOCHIpUSTHE 3CTETUYECKUX KaueCTB (PU3MUYECKOW HAayKu: €€ TapMOHHYHOTO MOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

[] oco3HaHME LIEHHOCTH (PU3UYECKON HayKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

[] pa3BUTHE HAYYHOH JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TeIbHOCTH;
5) popMupoBaHus KyJbTYpPbI 310POBbS U SMOLUOHAJBHOI0 0JIATONOJIYYHS:

[ oco3HaHMe IIEHHOCTH 0€3011acHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE,
BaYKHOCTH IpaBuJI 0€30I1aCHOT0 MOBEACHUS HAa TPAHCIIOPTE, HA A0POrax, ¢ 3JIEKTPUUYECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBUSX;

[J chopMUpOBAaHHOCTH HaBbIKA peIIeKCUH, MPU3HAHUE CBOETO MIPaBa Ha OMMOKY U TAKOTO K€
IpaBa y Apyroro 4ejaoBeKa;

6) TpyA0BOro BOCIIUTAHUSA:

[ akTUBHOE y4acTHe B PEIICHHH MPAaKTHYECKHX 3a7ad (B paMKax CeMbHU, 00pa3oBaTeIbHON
OpraHM3alliy, TOPOAa, Kpasi) TEXHOJIOTUYECKOU U COIMAIbHOM HANIPaBIEHHOCTH, TPEOYIOLTIX
B TOM YHCJI€ U (PU3NYECKUX 3HAHUIA,

[J MHTEpeC K MPaKTUIECKOMY U3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOIL;

7) IK0OI0THYECKOr0 BOCTIMTAHUA

[J opueHTalusi Ha TpUMEHEHHE (PU3NYECKUX 3HAHWHA [UIsl pelIeHHus 3aaad B o0yacTu
OKpY>KaroIlel Cpe/ibl, INIAaHUPOBAHUSI TOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX MOCIEACTBUM JIs
OKpY’Karolllen cpesl;

[ oco3HaHME INI00ATBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel UX pelleHus;

8) aganTannu K M3MEHAIOIMMCS YCJIOBHUAM COUMAJIBLHON M IPUPOIHON Cpeabl:

[J moTpeOHOCTh BO B3aMMOJCHCTBUM MPH BHINOJHEHUU MCCIENOBAaHUN U IPOEKTOB
(hbU3UIECKOI HAIPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

[J MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YepPe3 MPAKTUUYECKYIO AEATEIbHOCTD;

[J moTpebHOCTh, B (OPMUPOBAHWU HOBBIX 3HAHWI, B TOM 4YHcIe (OPMYIUPOBATH HJIEH,
TIOHSATHSI, TUTIOTE3HI O (PU3MUECKUX OOBEKTaX U SBJICHHUSIX;

[ oco3Hanue neUIIMTOB COOCTBEHHBIX 3HAHWN U KOMITETEHTHOCTEH B 00J1aCTH (DU3UKH;

) mIaHupOBaHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DU3UUYECKUX 3HAHMIA,

[J cTpemIieHUuE aHATTU3UPOBATh U BBISBIISITH B3aUMOCBSI3U TIPUPO/IBI, OOIIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;



e [] OIEHKA CBOMX JEHUCTBUM C Y4YETOM BIMSHUSA HA OKPYXKAIOUIYIO CpEly, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUN.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbrate ocBoeHMs NporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOydatomierocs OyayT chopMuUpOBaHBl MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME [103HABaTEIbHbIC YHHMBEpCAJIbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKATHBHbBIE
YHUBEpCAJIbHBIE YUeOHBIE ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble Jlornyeckue 1eicTBUA:

® BBIBIATH U XapaKTEPU30BaTh CYIECTBEHHbIC TPU3HAKU OOBEKTOB (SBJICHUH);

® YCTaHABIMBATH CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALMU, OCHOBAHUSA AJIsi 0000IICHUS
U CpaBHEHUS;

® BBIABIATH 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B PACCMATPUBACMBIX (aKTaX, JTaHHBIX H
HAOJIOICHUSAX, OTHOCAIINXCS K (PU3UUCCKUM SIBIICHUSM;

® BBIBIATh NPUYUHHO--CICACTBEHHbIC CBSI3U NPU U3Y4YeHUU (UBUYECKUX SIBICHUN U
MPOLIECCOB, JieNaTh BBIBOJABI C HCIOJIb30BAHUEM JEIYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJTFOUCHUH, BBIIBUTATH TUTIOTE3BI O B3aUMOCBSI3X (PH3UICCKIX BEITUYNH;

® CaMOCTOSTENbHO BBIOMPATh CIIOCO0 perieHus yueOHoi hu3nueckoil 3a1auu (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pEIICHHUs, BHIOOp HauOolee MOAXOIAIIET0O C Y4ETOM
CaMOCTOSITENIEHO BBIICIICHHBIX KPUTEPUEB).

Ba3zoBble uccienoBareibckue 1eiCTBUS:

®  1ICIIOJIB30BaTh BOIIPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT [T03HAHUS;

® [IPOBOJUTH [10 CAMOCTOSATEIBHO COCTABIEHHOMY IJIaHY OIBIT, HECJIOKHBIN (hru3nueckuii
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHHE (PU3UYECKOTO SIBICHUS;

® OIICHWBATh HA MPUMEHUMOCTHh U JIOCTOBEPHOCTh MH(OPMAIHIO, TIOTYYEHHYIO B XOJI€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

® CcaMOCTOATENbHO (OpMynHUpoBaTh OOOOMIEHMS U BBIBOABI 1O  pe3yiabTaTam
MPOBEAEHHOTO HAOIIOIEHUS, OTIbITA, UCCIIEOBAHNUS;

® [IPOTHO3UPOBATH BO3MOKHOE JalbHEWIee pa3BUTHE (PU3UUYECKUX MPOLIECCOB, a TAKXKE
BBIJIBUTATh TIPE/IIOJIOKEHUS 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

® [PUMEHATH PA3TMYHBIC METOJBI, MHCTPYMEHTHI W 3alpPOChl NIPH IOUCKE U OTOOpE
MH(pOpMallMU WIN JaHHBIX C YUETOM IPEAIoKeHHON yueOHOo! (hru3nueckoi 3a1auu;

® aHaJIM3UPOBATh, CHCTEMATU3UPOBATh U WHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUUHBIX
BUJIOB U (hOPM TMpeICcTaBICHUS;

® CaMOCTOSTEIbHO BBIOMpaTh ONTHUMANbHYIO (OpMY MpeacTaBieHUs HHGOPMALUU U
WUTIOCTPUPOBATh peIlaeMble 3aJadyid HECIOKHBIMU CXEMaMH, JAuarpaMMaMu, HHON
rpaduKol U UX KOMOMHAITUSIMU.

KoMMmyHuKaTHBHBIE YHHBePcAIbHbIE YieOHbI€ e CTBHUS:

e B X0l€ OOCYXIeHHs Yy4eOHOro Mmarepuaja, Pe3yJbTaToB J1Ia0OpaTOpPHBIX pPaboOT u
MIPOEKTOB 33JaBaTh BOIPOCHI MO CYHIECTBY 00CYKIa€MOW TEMbl M BBICKA3bIBAaTh HJIEH,
HAIleJICHHBIC Ha pellieHUe 3a/1a4M U MOAJIep:KaHne OJaroKenaTeIbHOCTH OOIIeHNUS;

® COIMOCTaBISATh CBOM CYXKICHHS C CYXICHHSIMH JPYTUX YYaCTHHKOB JHAJora,
00HapyXUBaTh pa3IMn4yKie U CXOJCTBO MO3UIUII;

® BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;



nyONMYHO  TPEACTABIATH  PE3yibTaThl  BBIIOJHEHHOTO  (PM3UYECKOTO  OMbITa
(3KCTIepUMEHTA, UCCIICIOBAHNUS, TIPOCKTA);

NOHMMATh ¥ UCTIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U HHIMBHIyaTbHOI paboThl IpU
peLIeHNH KOHKPETHON (PU3UIECKOM POoOIeMBbI;

NPUHUMATh [ETM COBMECTHOW JEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUS 1O €&
JOCTHKECHUIO: PACIpeNesIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIIOJIEH;

BBINIOJIHATH CBOIO 4YacTh PabOThHI, AOCTUTAs KAa4eCTBEHHOI'O pe3yjibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JCHCTBUS C APYTUMH YICHAMHU KOMaHIbl;
OLIEHUBATh Ka4eCTBO CBOETO BKJIA/1a B OOIINIA MPOIYKT MO KPUTEPUIM, CAMOCTOSITEIHHO
c(OpMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA

Camoopranusaunus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMIMX ISl PeIICHUS
buznyeCKUX 3HAHMUIA;

OpUEHTUPOBATLCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYaAIbHOE,
MPUHITHE PELICHUs B TPYIIe, MPUHATHE PELIICHUHN TPYIIIOii);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM peIICHUS (PU3MUECKOW 3aaudl WM IUTaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUIUXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBaTh IIPeiaraéMble BAPUAHTHI PELLICHU;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CﬁMOKOHTpOJIb, IMOIHMOHAJIbHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyuIaraTh IUIaH €€ N3MECHEHMUS,

OOBSICHATH IPUYMHBI TIOCTUKEHUS (HEAOCTUKEHMS) pe3yIbTaTOB JIEATEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTh (B TOM YMCJIE B XOJ1 BBIMOIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JAPYroro 4ejoBeKa B XOJ€ CIOpa WIN JTUCKYCCUU Ha HAyYHYIO
TE€My, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peUeHUH (QU3UYECKUX 3a1ad Wi B
YTBEPKJICHUSX HAa HAy4YHBIE TEMBI M TAKOE K€ IIPaBO JPYToro.

MNPEIMETHBIE PE3YJIBTATHBI

K konny oOyuenust B 7 KJjacce IpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

HUCIIOJIBb30BaTh ITOHATHA: q)HSI/I‘IeCKI/Ie U XHUMHYCCKUE ABJICHUI, Ha6J'IIO)IeHI/Ie,
SKCTIIEPUMEHT, MOJIeb, THIOTE3a, SAUHUIBI (PU3NYECKUX BEIWYWH, aTOM, MOJICKYJa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, razoo0pa3zHoe), MEXaHUYeCKoe
IBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  TPSMOJIMHEHHOE),  TPaeKTOPHSI,
paBHOAEUCTBYIOIast cuia, jaedopmarus (ynpyrasi, IUIaCTHUYECKasi), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznuyath sBiieHus (anud¢ysus, TemIoBoe IBMKEHHE YaCTUILl BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEpPHOE IBI)KEHUE, MHEPLHUs, B3aUMOJCHCTBUE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHON OCBIO BpAIlICHUs, IIepeaada JaBjIeHUs TBEPAbIMU TEIaMHU,
KHUJIKOCTSIMM M Ta3aMu, aTMoc(epHOe JaBieHHe, IUIaBaHUE TeJ, NPEBPaLICHUs



MEXaHUYECKOM SHEPTUH) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUH B OKPY)KAIOILIEM MHpE, B
TOM uucie (pU3MYEecKHe SIBICHUS B MPUPOJE: MPUMEPHl ABMKEHUS C Pa3IHMUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHCTBUE CUIBI TPEHHS B IPUPOLE U
TEXHHUKE, BJIMSHHUE aTMOC(EPHOTO JaBIIEHUS HA XUBOM OpraHusM, IjIaBaHUe phbIO,
pBIYard B TeJE YeNOBEKa, MPU 3TOM IEPEBOIUTH MPAKTUYECKYIO 337ady B Y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHHIA;

OTKCHIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CUJjla TSXKECTH, BEC TeJa, CHIIa TPEHus, 1aBlieHue (TBEPIOTO
TeNa, JKUAKOCTH, ra3a), BBITAJIKMBAIOLIAs CUJIA, MEXaHU4YecKas padoTa, MOIIHOCTb,
IJIEY0 CHUJIbI, MOMEHT CHJIbl, KO3(PQPUIIMEHT TMOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KMHETHYECKass U MOTEHLMAJIbHAs JHEpPrus), Mpy OMHCAaHUU MPABUIBHO TPAKTOBATH
(bu3HYECKU CMBICI UCTIOIb3YEMbIX BEJTMUMH, X 0003HAYEHUS U €AUHULBI (PU3UUECKUX
BEJIMYMH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIIME JaHHYIO (DU3MYECKYIO BEIHYHHY C
OPYTMMH BEIWYMHAMH, CTPOUTH TpadUKH H3YyYEHHBIX 3aBUCUMOCTEH (PHU3NUYECKHX
BEIINYUH;

XapaKTepu30BaTh CBOMCTBA Te, (PM3MUECKHE SIBJICHUS U MPOLIECCHI, UCTIOB3Ys TPaBUiIa
CIIOKEHHsI CHIT (BIONIb OIHOM TpsiMoii), 3akoH ['yka, 3akon [lackains, 3akoH Apxumena,
MpaBUJI0O paBHOBecHUs phiuara (0OJ0Ka), «30JI0TO€ TPABWIO» MEXaHHUKH, 3aKOH
COXpaHEHHUS] MEXaHWYECKOW PHEpPIruH, MPU STOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3aIllMCHIBATh €r0 MATEMATHYECKOE BBIPAXKEHUE;

00BACHATH (PU3UUECKHE SBICHHUS, POIIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil  MPaKTUKO-OPUEHTUPOBAHHOIO  XapakKTepa:  BBIIBIATH  [PUUYUHHO-
-CJI€/ICTBEHHBIE CBSI3U, CTPOUTH 00bSICHEHUE U3 |—2 TOrMYecKuX 1aroB ¢ Onopoii Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (DU3MUECKUX SBICHUN, (UIMYECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3aadyd B 1—2 [EWCTBUA, HCIONB3YysAd 3aKOHBI U (OPMYIIBL,
CBsI3BIBaIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAIIM3a YCIOBUSA 33aUH 3aHChIBATh
KpaTKOE YCJIOBME, IMOJACTaBIATh (DU3MUECKHE BEIUYMHBI B (QOPMYJbl U TNPOBOJIUTH
pacuéThl, HAXOIWTh CIPABOYHBIC [aHHBbIC, HEOOXOAUMBIC MJIi pEIIeHUs 3a1ad,
OILICHUBATh PEAIMCTUYHOCTD MOIYYEHHON (PU3UUECKOM BETUUNHBL;

pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTH MIPU MOMOIIH GUZUYECKUX METOIOB,
B OIMCAaHUU HCCIENOBAHUS BBIACIATH MPOBEpsieMOe MPEANOIoKeHHe (TUIIOTE3Y),
pasziuyuaTh U MHTEPIPETUPOBATH MOJYUYCHHBIA PE3yJIbTAaT, HAXOJUTh OIMIMOKU B XOJE
OTBITA, JEJIaTh BBIBOJIBI 110 €r0 PE3yNbTaTaMm;

MIPOBOJIUTH OIMBITHI 1O HAOIIOAEHUIO (PU3HUECKUX SIBJICHUN WM (U3UYECKUX CBOUCTB
Ten: (opMyaHpoBaTh MPOBEPSEMbIE MPEANONIOKEHHs, COOMpaThb YCTAHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHHUS, 3aMUCHIBATh XO/I OMbITa U (POPMYITHPOBATH BHIBOIBL;
BBITNOJHATH NPSIMbIE U3MEPEHMsS PACCTOSIHUSI, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TEMIEPATYpPhl C UCIMOIH30BAHUEM AHAJIOTOBBIX M MHU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOoKa3aHUsl TPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUI;
MPOBOANTH WCCIIEOBAHUE 3aBHCHUMOCTH OJHOW (DU3UYECKOW BETUYHMHBI OT JIPYToW C
HCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH IMYTH PABHOMEPHO JBHIKYIIETOCS
TeJa OT BPEMEHU JBWKEHUS TEJa, CUJIbI TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TMOBEPXHOCTEM Tel ¥ HE3aBHUCHUMOCTH CHJIBI TPEHHs OT IUIOMIAU
CONPUKOCHOBEHHUSI TEJI, CUJIbI YIIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIICH
CWIBI OT O0BEMa MOTPYKEHHOM 4YacTHM Tela W OT IUIOTHOCTH JKHJIKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,



YCIIOBHI TJIaBaHUSI TEJ, YCJIOBUH paBHOBECHS pbluara M OJIOKOB), Y4acTBOBaTh B
MJIAHUPOBAHUHM  y4E€OHOTO WCCIIEIOBAHUS, COOMPAaTh YCTAaHOBKY W  BBINOJHATH
U3MEpEHUs, CIeAysl NPEUIOKEHHOMY IUIaHy, (DUKCHPOBATh PE3YNIbTAThI MMOTYYCHHON
3aBUCUMOCTH (PM3NYECKUX BEIIMYMH B BUJIC IIPEIJIOKCHHBIX TA0JIHII U TpaduKOB, JAeIaTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIEAOBAHUS;

MIPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3MYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tella, Cuja TPEHHUS CKOJIbKEHHMs, JIaBJICHUE BO3/ayXa,
BBITAIKMBAIOIIAs CHJIA, JEHCTBYIOIIAs Ha TMOTPYXKEHHOE B IKHIAKOCTH TEJO,
KOX((UITMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAYs MPEIJIOKECHHON
WHCTPYKIIMU: TPH BBITOJHECHUH U3MEPEHUM COOMPATh IKCIIEPUMEHTAILHYIO YCTAaHOBKY
Y BBIYUCIIATH 3HAUYCHUES UCKOMOM BEIIMYMHEL;

coOmoaTh TpaBWIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢  JabopaTOPHBIM
o0opyI0BaHUEM;

YKa3bIBaTh MPHUHIMIBI JICHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIONIUECS COCYAbl, OapOMETp, pblyar, MOABUKHBINA U
HENOABM)KHBIN OJI0K, HAKJIOHHAS IIJIOCKOCTE;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX NPHOOPOB W TEXHUYECCKHUX
YCTPOMCTB C ONOpPOM Ha WX OMNMCAaHUA (B TOM 4MCIE: MOALIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THUIPABINYCCKUN IMpPecc, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOW HACOC,
apeoMeTp), UCIOJB3Ysl 3HAHHWS O CBOWCTBAX (PM3UYECKHUX SIBJICHUNA M HEOOXOIMMBIS
(dbu3HYecKue 3aKOHBI 1 3aKOHOMEPHOCTH;

NPUBOJUTH TMPUMEPHl  (HAXOMUTh WHPOPMAIIMIO O TWpPHUMEpax) NPaKTHIECKOTO
UCIIONIb30BaHUsl (U3MYSCKUX 3HAHWKA B TTOBCEJIHEBHOW JKM3HHM JUIS OOCCIICUCHUS
0e30macHOCTH TpHU OOpalleHuH ¢ MpuOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUS 3J0pPOBbsI U COOJIIOACHHS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYXKarolle cpene;

OCYIIECTBIISATh OTOOP WCTOYHUKOB HH(popManuu B VHTEpHETE B COOTBETCTBHU C
3a/IaHHBIM TIOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIINXCS 3HAHUM U IMyTEM CPaBHEHHS
Pa3IMYHBIX UCTOYHUKOB BBIACISITh HHGOPMAIIUIO, KOTOpas SIBISIETCS MPOTHBOPEYUBON
WJIM MOKET OBITh HEJIOCTOBEPHOM;

MCIIOJIF30BATh MPH BHIMOIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
bu3nYECKOro coiep KaHusl, CIIPAaBOYHBIE MaTepHAaIlbl, pecypchl ceTu IHTepHET, Bi1aieTh
npuéMaMy KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus WHGOpPMAIUU U3 OJHOU
3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE IMHCHMEHHBIC M YCTHBIC COOOMICHUS HAa OCHOBE 2—3
HUCTOYHUKOB MH(POPMAIN (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MyOIUYHO JIeNaTh
KpaTKue COOOIIEHHUs O pe3yJbTaTax MPOSKTOB WM YUYEOHBIX MCCIEIOBAHUMN, IPU 3TOM
rPaMOTHO WCIIONIb30BaTh W3YYECHHBI TOHATUHHBIA ammapar Kypca (QHU3UKH,
COTIPOBOXATh BBICTYIIJICHUE TTPE3EHTALIUCH;

IIPY BBITIOJIHEHUU yYEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpenensiTh 0013aHHOCTU B
rpYyIIe B COOTBETCTBUHM C MOCTABJICHHBIMU 3a/1a4aMU, CIEAUTH 32 BBHIIIOJIHEHUEM TUIaHA
JIEWCTBUM, aJeKBAaTHO OILIGHUBATh COOCTBEHHBIM BKJIQJ B JESITEIBHOCTH TPYIIIIHI,
BBICTPANBaTh KOMMYHUKATUBHOE B3aMMOJIEHCTBHE, YUUTHIBASI MHEHUE OKPYXKAIOIIUX ;
NPUMEHAMb NOJVYEHHbIE 3HAHUSL 6 (DOPMUPOSAHUL YMEHUS PAOOmMAmb C DA3IUYHbIMU
UCTNOYHUKAMU (DUHAHCOB0U UHDOPMAYUY, UCHOIL308AHUS PAZHOOOPAZHBIX PECypPCos
015 8edenus brdxcema,

UCNOIbL306AMb __NOJIVYEHHbIE 3HAHUS 6 NOBCEOHEBHOU JICU3HU _OAsl _obecnevyeHus
bezonacrocmiu Ha 00po2ax;

NPUMEHIMb NONYVYEHHbIE 3HAHUS NPU NAAHUPOSAHUL CeMelin020 Ol0xcema; 6 obracmu
OKOHOMUYECKUX OMHOUICHULL 8 ceMbe U oDuecmae;




NpUMEHAmMb NoOJIY4€HHble SHAHUA 6 ¢0DMMD0661HMM AHMUKOppYynyuoOHHo20
MUPOBO33PEHUA.

K kxonny oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

MCIIOJIb30BaTh IOHATHUA: Macca M pa3Mepbl MOJEKYJI, TEILUIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIMYECKUE M aMop(HbIE Tea,
HACBIIICHHBI U HEHACBILEHHBIN I1ap, BIAXKHOCTh BO3yXa, TEMIIEPATYPA, BHYTPEHHSA
JHEPrus, TEIUIOBOW JBUIATENb, dJICMEHTAPHBIA MIEKTPUUYECKUH 3apsill, DIEKTPUUYECKOE
I10JI€, IIPOBOJHUKH U IUDJIEKTPUKH, TIOCTOSIHHBIA MIEKTPUYECKUI TOK, MArHUTHOE I10JIE;
pasinyath siBIeHUs (TEIUIOBOE pacCIIMpPEHHE U CXKaTue, TeIlonepenaya, TeIuIoBOe
paBHOBECHE, CMAauMBaHME, KallWUIAPHBIC SBJICHMs, HCIApEHUE, KOHJCHCALUs,
IIJIaBJICHUE, Kpuctajum3anuss  (OTBEpJEBaHUE), KHAIICHUE,  Temlonepenaya
(TEerUIONpPOBOJHOCTb, KOHBEKLIMSA, W3IyYEHHE), DJICKTPU3ALUs Tel, B3aUMOAEHUCTBHE
3apsioB, ACUCTBUSA AJIEKTPUYECKOrO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJECHCTBUE
MarHuToB, ACUCTBHE MarHUTHOI'O IOJIA HAa NPOBOAHHUK C TOKOM, JJIEKTPOMAarHWTHAas
UHAYKLIMS) 10 ONMCAHUI0O HUX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3NUECKUX SBICHUI B OKPYXKAIOIIEM MUPE, B
TOM 4uHciae (U3NYECKHE SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUIIPHBIE SIBIICHUS B IPUPOAE, KpHUCTaulbl B mpupone, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUECKHUE ABJICHUS B aTMOC(epe, HIEKTPUUECTBO KUBBIX OPraHM3MOB, MArHUTHOE
noste 3emun, Jpeiid MoIF0COB, POJIb MATHUTHOTO MOJIS YIS )KU3HU Ha 3eMile, MOJISIPHOE
CUSIHME, TPH 3TOM IE€PEBOAMTH IPAKTHUUECKYIO 3aJadyy B Yy4eOHYI0, BBIJCIATh
CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOMCTBA Te U (PU3MUECKUE SABJICHUS, UCHOb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSsS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, yJelbHas
TEIUIOEMKOCTh ~ BEIECTBA, YyJENbHAs TEIUIOTA IUIABJICHUSA, YAEIbHAs TEIIOTa
napooOpa3oBaHus, ylelbHas TEIUIOTa CrOpaHMs TOIUIMBA, KO3()QPHUIMEHT MOJE3HOTO
JICHCTBHSI TEIJIOBOM MAIIMHBI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/yXa, JJEKTPUYECKHUU
3apsill, CUJIa TOKa, JJIEKTPUYECKOE HAIIPSKEHUE, COIIPOTUBIICHUE IIPOBOJHUKA, YAEIBHOE
COIPOTHUBIIEHUE BEUIECTBA, pab0Ta U MOIIHOCTbH 3JIEKTPUUECKOT0 TOKA), MPU ONMHUCAHUU
NPaBUIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCHOJIb3YyEMBIX BEJIIMYMH, 0003HAYECHUS U
eAMHMULBI (U3NYECKUX BEIUYMH, HAXOAUTh (OPMYyJbl, CBS3BIBAIOLIUE JIAHHYIO
(GU3MYecKyl0 BEIUYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH TpaUKH H3y4eHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCMONb3Ys
OCHOBHBIE IIOJIOXKCHHUS MOJIEKYJIAPHO--KUHETUYECKOW TEOPUU CTPOCHHUS BEILECTBA,
MPUHLINII CYTIEPIO3UIIMH MT0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa /1151 yyacTKa LIenH, 3akoH J[xoyna—JIeHna, 3aKoH COXpaHEeHUsl JHEPTUH, TIPU
9TOM JaBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3alMChIBATH €M0 MaTeMaTU4YeCKOoe
BBIPAKCHHUE;

OO0BSACHATH (PU3MUECKHE TMPOIECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyarun MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIAATD
NPUYMHHO-CJIEICTBEHHBIE CBS3M, CTPOUTH OOBsICHEHHE M3 |—2 JIOTMYECKUX LIaroB ¢
ornopoi Ha 1—-2 u3y4eHHbIX CBOMCTBA (DU3HUECKUX SBICHUHN, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemate pacu€THble 3adauyd B 2-3 JEWUCTBUSA, HCIOJB3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a]Ja4l 3aIIUChIBATh



KpaTKoe YCJIOBHE, BBIABIATH HEIOCTATOK JAHHBIX JUISI PELICHHs 3a7ayH, BHIOUpPATh
3aKOHBI U (OPMYJIbI, HEOOXOJUMBIE AJIS €€ PELICHUs], IPOBOAUTh PACUETHI U CPABHUBATH
MOJy4eHHOE 3HaYeHHE (PU3NIECKOI BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PEIINTh IPU MOMOLIH (PU3MUECKUX METOJIOB,
UCIIOJIb3YSl OIHMCAHUE UCCIEOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINIONIOKEHUE,
OLIEHUBATh [IPABUIILHOCTH MOPSAIKA IPOBEICHUS UCCIIE0BaHMs, eIaTh BHIBObI;
IPOBOJUTH ONBITHI MO HAOIIOJACHNUIO (PU3MUYECKUX SBICHUN WM (PU3UYECKHX CBOICTB
Ten (KamwUIspHBIC SIBIICHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béMma,
TeMIIepaTypbl, CKOPOCTH MPOLIECCAa OCThIBAHUS U HArpeBaHUs IIPHU U3JIyYCHUH OT LIBETa
U3y4yaroule (MOryomaroneil) MOBEpXHOCTH, CKOPOCTb HCIApPEHMsT BOJBI  OT
TEeMIepaTypbl KHJIKOCTH M IUIOIIAAM €€ IOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aMMOJIEHCTBUE DIIEKTPUUECKUX 3apsiiOB, B3aUMOJCHCTBUE IMOCTOSHHBIX MarHUTOB,
BU3YyaJIM3al1sl MAarHUTHBIX I10JIEH IOCTOSHHBIX MarHUTOB, AEHCTBUS MarHUTHOI'O MOJIS
Ha ITPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
IOCTOSIHHOTO TOKa): (hOopMyIMpoBaTh MpOBEpsieMble MPEANOI0KEHUs, COOUpPaTh
YCTAaHOBKY M3 MPEIJIOKEHHOIO 00OpyJOBaHMs, ONMCHIBaTH XOJA ONbITa U
(bopMynMpOBaTh BHIBOJIBI;

BBITNOJHATH NPSMbIE U3MEPEHUS] TEMIIEpaTypbl, OTHOCUTEIbHONW BIa)KHOCTH BO3]1yXa,
CHWJIBI TOKA, HANpPsDKEHUS C MCIOJIb30BAaHHUEM AaHAJOrOBBIX MPUOOPOB U JaTUYUKOB
(Gu3nUecKux BEIMYUH, CPAaBHUBATh pPE3YylbTaThl H3MEPEHUM ¢ Y4€TOM 3aJaHHOM
a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM NPSAMBIX M3MEPEHUH (3aBUCUMOCTb CONPOTHBIICHHUS MPOBOAHHUKA OT
€ro JUIMHBI, IJIOIIAJU NONEPEUYHOI0 CEYEHUs U YAEIBbHOIO CONPOTHUBIIEHUS BELECTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILETO Yepe3 NPOBOJHUK, OT HANPSDKEHUS HAa IPOBO/IHUKE,
UCCJIEIOBAaHUE TI0CJIEIOBATEIbHOTO W MAapajuIeIbHOTO COEJUHEHHM MPOBOJHUKOB):
IUIAHUPOBATh UCCIIE0BaHUE, cOOUPAaTh YCTAHOBKY M BBIIOJHATH U3MEPEHUs, Cleays
IpeJI0KEHHOMY IIaHy, (PMKCHUPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTH B BUJE
TaOJIuI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIeI0BAHHUS;

IIPOBOAUTH KOCBEHHBbIE H3MepeHUsl (U3NYECKUX BEIUYMH (yIelbHas TEII0OEMKOCTb
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, pa0OTa U MOIIHOCTh 3JIEKTPUYECKOIO TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcOoOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY, CIEays
NPEIOKEHHON HHCTPYKIUH, U BBIYUCIISITh 3HAYEHNE BEITUNINHBL;

coOmoiaTh TMpaBWJa TEXHUKM O€30MacHOCTH IpH paboTe ¢ J1abopaToOpHBIM
o0opynoBaHuEM;

XapaKkTepru30BaTh TPHHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB € ONOpPON HAa UX OMHMCAHUS (B TOM YHCJE: CUCTEMAa OTOIJICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETYMK AIIEKTPUUYECKON
SHEpPruM, HIJIEKTPOOCBETUTENIbHbIE MPUOOPHI, HArpeBaTeIbHbIE SJIEKTPONPHUOOPHI
(mpuMepBl), SJEKTPUYECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTENb
MIOCTOSIHHOTO TOKA), HWCIOJIb3YysS 3HaHUSA O CBOMCTBaX (U3MUECKUX SBJICHUH U
HEo0X0/1uMble (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA W H3MEpUTEIbHBIE MPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTelb BHYTPEHHETO CTOpaHMs, 3JEKTPOCKOI, PEOCTar), COCTaBIISATh
CXEMBI 3JIEKTPUUECKUX IIeTel C MOCIeI0BaTeIbHBIM U MapajljieNIbHbIM COEAMHEHUEM
3JIEMEHTOB, pa3nyas yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX IeTIeH;
OPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEJIHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ MOpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,



COXpaHEHMsI 3JI0pOBbSi M COONIONEHUS HOPM OKOJIOTUYECKOTO IIOBEICHUS B
OKpYKalollleil cpee;

®  OCYILECTBIISATH MOMCK HH(pOpMaLUU GpU3HUECKOro coaepkanus B IHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAHUN M MyTEM CpPaBHEHUS IONOJHUTEIBHBIX HWCTOYHUKOB BBIJCIATH
UH(POPMALINIO, KOTOPAst SBJISETCS IPOTUBOPEUNBOM MIIM MOXKET OBITH HEJOCTOBEPHOM;

®  JICIIOJIB30BATh MPH BBHIOIHEHUN Y4eOHBIX 3aJJaHUH HAYYHO--TIOMYJISIPHYIO JINTEPATypy
bu3HYecKoro copepKaHus, CIpaBOYHbIC MaTEpHAIIbl, pecypchl ceTu VIHTepHeT, BiaieTh
npuéMaMu KOHCIEKTHPOBAHUSI TEKCTa, MpeoOpa3oBaHuss WHPOPMALUU U3 OIHOU
3HAKOBOM CHCTEMBI B APYTYIO;

e co3maBaTh COOCTBEHHbIE NUCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 00001mas
UHPOPMALIUIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COACP)KAaHUS, B TOM YHUCIIE
NyOJMYHO  TPENCTABIATH  PE3yAbTaThl  MPOCKTHOW  WIJIM  HMCCIIEI0BATEIILCKOU
JeSITeILHOCTH, MPH 3TOM TPAMOTHO HCIIOJIBb30BaTh M3YUEHHBIN MOHSATHIHBIN ammapar
Kypca (DU3UKH, COMPOBOXKIATH BRICTYILICHHE MTPE3CHTAINEH;

® [pU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCICHOBAaHMNA (U3NYECKUX IPOIECCOB
pacmpenensTb 00sS3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C TOCTABICHHBIMH 3aJla4aMH,
CIIEIUTh 32 BBHINOJHEHHEM IUIaHA JEWCTBHH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUBATh  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKAaTHBHOE B3aMO/ICHCTBUE, TIPOSBIISISI TOTOBHOCTH Pa3pemarb KOH(IUKTHI;

* Qopmuposamsb _cnocobHOCMU __KpUMUYECKU _OYeHUsams _ (QUHAHCOBbIE _ VCII08US
OeamenbHoOCmuy 4enoseKa;

®  UCNONIL306AMb _NOJVYECHHbIE 3HAHUSL 6 NOBCEOHESHOU  JCU3HU Ol __obecneyenus
bezonacrocmu Ha 00Po2ax;

®  NPUMEHAMb _ NOJAVYEHHbIe  3HAHUS 6 (DOPMUPOBAHUU  AHMUKOPPYRUUOHHO20
MUPOBO33DEHUS;

®  NPUMEHAMb NOJNVYCHHbIE SHAHUS NPU NAAHUPOSAHUU CeMEUNn020 bioddcema; 8 0oiacmu
OKOHOMUYECKUX OMHOUICHULL 8 ceMbe U obuecmee.

K koniy oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE OJIKHBI

OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:

® CMONB30BAaTh TMOHATHS: CHUCTeMa OTCY€Ta, MaTepuaabHas TOYKa, TPACKTOPHS,
OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JIBMXKEeHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPCHHE, HEBECOMOCTh U TIEPErpy3Kd, IEHTP
TSOKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPJOTO TeNa, paBHOBECHE,
MEXaHWYECKHe KOJICOaHWsI W  BOJHBI, 3BYK, WHQPa3ByK ©  yIbTPa3BYK,
AIIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATBHO30PKOCTh, CIEKTPHl HCITyCKaHWS W TOTJIOIICHHs, anb(da-, Oera- W ramma-
U3ITy4eHUs], U30TOMBL, SiFepHAsi DHEPreTHKA;

® pasnuyarh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE TMPSIMOJIMHEWHOE IBUKCHHE,
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE TBMKEHHE, CBOOOTHOE TTaJICHUE TEJI, PABHOMEPHOE
IBUKEHHE 10 OKPYKHOCTH, B3aWMOJICHCTBHE TN, PEaKTUBHOE JBUKCHHE,
Koyie0aTeIbHOE JIBIDKEHHUE (3aTyXalllue W BBIHYKJICHHBIC KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBIDKCHHE, OTpaXXEHHE 3BYKa, MPSMOJIMHEWHOE pPACIPOCTPAHEHHE,
OTpakKCHHE W TIPEIIOMIICHUE CBETA, MIOJTHOE BHYTPEHHEE OTPaKCHUE CBETA, Pa3IOKECHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAlbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBCHHAS PaIMOAKTUBHOCTD, BOSHUKHOBCHHE JIMHEWYATOTO CIICKTPA H3TYICHHUS ) TT0
OTHMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JAaHHOE
buznyecKoe sIBICHUE;

® pacrmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIeM MHpeE (B
TOM 4YHcle (U3UYECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBHI, JABIKEHUE TJIAHET
COJTHEYHOM CHCTEMBI, PEAKTUBHOE JIBHYKEHHUE J)KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB




JKUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LyHaMH, 3XO, LBETa TEll,
ONTUYECKHE SBJIECHUA B  INPUPOAE, OUOJOrMYecKoe  JeWcTBHE  BUAMMOTIO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
(OH, KOCMHMYECKHE JIy4d, DPAJUOAKTUBHOE M3JIyYCHHE IPUPOJHBIX MHUHEPAJIOB,
JeICTBUE palMOaKTUBHBIX U31Yy4EHUH HAa OPraHU3M 4e€JOBeKa), IIPU 3TOM MEPEBOINUTH
IPaKTUYECKYI0 33Jady B y4eOHYIO, BBLIENATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bu3nUeCKuX SBICHUIA;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJIECHUS, UCIIOIb3Ysl (PU3NUECKUE
BEJIMYMHBI (CpPEIHSAS U MTHOBEHHAs CKOpPOCTb Tejla IIPU HEPABHOMEPHOM JABM)KEHUH,
YCKOpEHHUE, MepeMelleHue, MyTh, YIJoBas CKOPOCTb, CHJa TPEHHUsS, CHUJIA YINPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO TaJEHHs, BEC TeJa, UMITYJbC Tela, UMITYJIbC
CHJIBI, MEXaHUYECKasi paboTa U MOILIHOCTh, TOTEHIMAJIbHAS SHEPTHsl TeNa, MOAHITOrO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHIMAJIbHAS SHEPTUS CKATOM NMPYKUHbBI, KHHETHUYECKas
SHEprus, NOoJIHAsg MEXaHUUEeCKasi SHEprHsl, HepUoJl U YacToTa KojeOaHu, JUIMHA BOJIHBI,
IPOMKOCTb 3BYyKa M BBICOTa TOHA, CKOPOCTb CBETA, IIOKA3aTeJb MPEIIOMIIEHUS CPEJIb),
IpU ONMCAHUU NPABUIBHO TPAKTOBATh (PU3MUECKUIH CMBICI HMCIIOJb3YEMbIX BEJIUYHUH,
0003HaueHHs ¥ eIUHUIBI (U3NIECKUX BEIWYHH, HAXOAUTh (DOPMYJIBI, CBSA3BIBAIOIINE
JAHHYIO (PU3UYECKYIO BEJIMUUHY C IPYTHMHU BEJIMUYMHAMHU, CTPOUTH IpaUKU U3yUEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYNH;

XapaKTepru30BaTh CBOIMCTBA Tell, PU3UYECKUE SIBICHUS M MPOLECCHI, HCIOIb3Ys 3aKOH
COXPaHEHMsI SHEPruH, 3aKOH BCEMUPHOTO TATOTEHUS, HPUHIMII CYNEPIO3ULUU CHII,
IPUHLIKI OTHOCUTENbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBl OTPaKE€HHsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsioBOrO U
MacCOBOI'0 YHCEJI IIPU AJIEPHBIX PEAKIMX, IPH ITOM JaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHAa U 3alMChIBaTh €0 MaTeMaTUYECKOE BbIPa)KEHUE,

OOBSICHATH (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeNl, B TOM YHCIE M B KOHTEKCTE
CUTyallull  IPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  HMPUUYHUHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 0OBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ ONOpPOoil Ha 2—
3 u3y4YeHHBIX CBOWCTBa (DU3MUECKUX SBIEHUM, (QU3NYECKUX 3aKOHOB HWJIU
3aKOHOMEPHOCTEH;

pemath pacuéTHbIe 3aJja4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCTIONb3Y
3aKOHBI M (OPMYJbI, CBS3bIBAIOIIUE (U3NYECKUE BEIMYMHBI: HAa OCHOBE aHaJIM3a
yCIOBUS 3aJadyd 3allUChIBaThb KPaTKOE YCJIOBHE, BBIABIATh HEAOCTAIOUINE WIN
M30BITOYHBIE JIAHHBIE, BHIOMPATh 3aKOHBI U (OPMYJbl, HEOOXOJUMBIE Ui PEIICHUs,
IPOBOAMTH PACUETBI W  OLEHUBAaTh PEATMCTUYHOCTH TIOJYYEHHOIO 3HAYCHUS
(U3UYECKON BEITMYUHBIL;

pacrio3HaBaTthb poOIeMbl, KOTOPbIE MOKHO PEIINTh IPU MOMOIIH (PU3MUECKUX METOJIOB,
UCIIOJIb3YSl OINHCAaHUE HCCIECJOBAHMS, BBIACIATH IIPOBEPSAEMOE MPEAINIONIOKECHHE,
OLICHUBATh MPaBWJIBHOCTh IOpPsIKA IPOBEIEHUS HCCIEAOBAHUS, JeNaTh BBIBOJBI,
MHTEPIPETHUPOBATH PE3YNIbTaThl HAOIIOIEHUI U OIBITOB;

IIPOBOAMTDH ONBITHI MO HAOIONECHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojiebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBHCHMOCTb OT aMILTUTY/bl MaJIbIX KOJIEOAHUM, MPSMOIMHEWHOE pacpOCTpaHEHNE
CBETa, pa3jioKeHue OesIoro CBeTa B CHEKTP, U3yUEeHUE CBOMCTB M300pakeHUs B TNIOCKOM
3epKaJie U CBOMCTB HW300pakKeHHsS] TpeIMeTa B COOMpAroIieil JMH3e, HaOII0/IeHUE
CIUIOIIHBIX ¥ JIMHEHYaTBIX CIEKTPOB M3JIyYEHHs): CaMOCTOSITEIbHO COOUpPATh
YCTAaHOBKY W3 HM30BITOYHOTO Habopa 00OpYyIOBaHHWS, OMUCHIBATH XOJ[ OMBITA U €T0
pe3yiabTaThl, GOPMYIUPOBATH BBIBOBI;



IPOBOJIUTH TPU HEOOXOAMMOCTH CEPUI0 TPSAMBIX W3MEPEHUH, OIpenenss CpeaHee
3HaUYCHHE H3MepsieMoil BeaM4MHBI ((HOKYCHOE pACCTOSHHE COOMparonied JIMH3bI),
000CHOBBIBAThH BBIOOP Crioco0a nu3mMepeHus (M3MEpPUTEIHLHOTO MPUO0pa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYHMH C HCIOJIb30BAHUEM
HPAMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM JIBUXKEHUU
0e3 HaYaIIbHOM CKOPOCTH, IMeproia KoJeOaHnii MaTeMaTHIeCKOTO MasSTHUKA OT JITHHBI
HUTH, 3aBUCUMOCTH YIJla OTPa)XCHUs CBETa OT YIJla MaJeHUs U yria OpejoMIIEHUs OT
yIiia majieHus): MJIaHUPOBaTh HMCCIEJ0BAHUE, CAMOCTOSTEIBHO COOMpAaTh YCTAaHOBKY,
(GUKCUpPOBaTh pPe3yJabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIWYMH B BUJE
TabIUI U TPaUKOB, AETaTh BBHIBOBI 0 PE3yJIbTaTaM HUCCIIETOBAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHHUs (QU3UUYECKUX BEJIUYMH (CpelHsAs CKOpOCTb U
YCKOpEHHUE Teja IIPU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUs,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHs] CKOJIBKEHUS, MEXaHHuYecKas pabora u
MOIIHOCTb, YaCTOTA U IEPUO KOJIeOaHUI MaTeMaTHYeCKOI0 U IPYKUHHOI'O MasiTHUKOB,
onTHYEeCKas Ccwia coOuparolled JMH3bl, pPaJUOaKTUBHBIM (OH): IJIAaHUPOBATh
U3MEpEeHusi, coOUpaTh HKCHEPUMEHTAIbHYI0 YCTAHOBKY M BBIIOJHATH W3MEPEHU,
CIIeys MPEI0KEHHOM HHCTPYKIIUH, BBIYUCIISATH 3HAUCHU € BEJTMUMHBI U aHATH3UPOBATh
HOJIy4EeHHBIE PE3YJIbTaThl C YUETOM 3aJJaHHOM MMOTPEIHOCTH U3MEPEHHUH;

coOmoaTh TpaBWia TEXHUKH Oe30macHOCTH Tmpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pa3in4yaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PU3MYECKMX MOJeNel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEYHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
TUTaHETapHAast MOJIENIb aTOMA, HYKJIOHHASE MOJIENIb aTOMHOTO SIAPa;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OOPOH Ha UX OMMUCAHU (B TOM YUCIIE: CHUIOMETD, TaTUUKU HOJIOKEHUS,
pacCTOSIHUA U YCKOPEHHSI, PaKeTa, 9X0JI0T, OUYKH, TIEPUCKOII, OTOAIIapaT, ONTUIECKHE
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), ucCHonb3ys 3HaHUA O
CBOICTBaxX (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbl U CXEMaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJIOTHYECKUX MPOLIECCOB NMPH PEHIEHUH y4yeOHO--
NPaKTUYECKUX 3aJ1ad, ONTHYECKUE CXEMBI /ISl TOCTPOCHHUS M300paKEHUH B IIOCKOM
3epKajie U coouparolei JTuH3e;

OPUBOIUTH MpPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPAKTHUYECKOrO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TIOBCEJHEBHOW KM3HM A OOecredeHus
0e30macHOCTH TpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKaroIllei cpese;

OCYILIECTBIIATh MOMCK HMHPOpManuu (uzndeckoro cojepxkanus B VHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYTH OIpe/eeHus
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAHUU W
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

UCTIOJIB30BaTh TIPH BBITIOJTHEHUH y4eOHBIX 3aJaHUi HAYYHO--TIONYJISIPHYIO JINTEPATYPY
(U3NIECKOTO CONEPKAHUS, CIIPABOYHBIE MaTepPHAIIbI, pecypchl ceT IHTepHeT, BIaieTh
npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHPOPMALUM M3 OJHOMN
3HAKOBOU CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIEHHUS HAa OCHOBE MH(OPMAIIUH U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COJAEP)KaHUs, MYyOJIMYHO TMPEJCTaBIsATh
pe3yIbTaThl MPOCKTHOW HIIM MCCIIENOBATEIbCKON NEATETBHOCTH, MPH 3TOM TPAMOTHO
UCITOJIb30BaTh HM3YYCHHbIM MOHATUHHBINA amnmaparT W3y4yaeMmoro pasaena (U3uKd Hu



COIIPOBOKIATh BBICTYIUIEHHE IIpPE3CHTAle ¢ Y4€TOM OCOOEHHOCTEH ayAauTOpUu
CBEPCTHHKOB;

UCNONb306aMb NOJVYEHHbIE 3HAHUS U YMEHUA 8 NPAKMUYECKOU 0eAmenbHOCIU, HCUSHU,
Hecmu 0meemcmeeHHOCHb 3a C80€E nogedeHue 8 puHancosoli cepe;

UCNONb306AMb _NONYVYEHHbIE 3HAHUSA 6 _NOBCEOHEeBHOU JICU3HU 05 _oDecneyerus
bezonacnocmu Ha 0opozax;

NPUMEHAMb NONVYEeHHble 3HAHUA NPU NIAHUPOBAHUU ceMelino20 bioddcema; 8 obracmu
9KOHOMUYECKUX OMHOUIeHUL 8 ceMbe U obuecmee;

NPUMEHAMb ___NONYVYEHHble _ 3HAHUA 6 (hopMUpo8aHuy __ aHmuKOppYRYUOHHO2O
MUPOBO33PEHUS.




TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumenoBanue pa3jaeiioB (uudpoBbie) JdomostHUTEIBbHAS
n/n U TeM IPOrpaMMbl Bcero Kontpoanurie  Ipaxkruyeckue o0pa3oBaTe/bHbIE uHpopmanus
padoThI padoThI pecypebi
Pa3zpnen 1. ®dusuka u e€ poJib B IO3HAHNH OKPYKaKOLIEro Mupa
Kak 3akonbI
bubmmoreka [JOK W3WKHU IOMOTAIOT
11 u3HKa - Hayka o pHpoae 2 0 0.6 https://m.edsoo.ru/7f416194 E)GJ'IOBCKy
coomoaars [TJ1/].
Habmronenue 3a
paboToi
puOOpoB yuyera
bu6mmoreka [JOK 3JIEKTPOSHEPTUU U
12 PH3HHCCKHE BENHHHHbI 2 0 13 https://m.edsoo.ru/7f416194 BOI[I)II:l; U;GJ‘I?I[)X
SKOHOMUU
CEMEHHOT0
OrojKera.
13 EcrecTBeHHOHay4HBIN 2 0 13 bubnuorexa [JOK
' METO/ ITO3HAHUS ' https://m.edso0.ru/7f416194
Hroro no paszneny 6
Paspnen 2. IlepBoHayaibHbIE CBEACHHS O CTPOCHHH BeleCTBA
2.1 CtpoeHue BemecTBa 1 0 0.3 bubmmorexa [TOK
' ' https://m.edsoo0.ru/7f416194
2.2 izlzﬁizlgglgmne YaCTHUI] 2 0 1.3 Eubmiorexa LJOK
' ' https://m.edsoo.ru/7f416194
BELIECTBA
23 ArperaTHbl€ COCTOSIHUS 2 0 06 bub6nuorexa [IOK
' BEIICCTBA ' https://m.edsoo.ru/7f416194



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

Hroro no pazaeny 5

Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tel

3aBUCUMOCTh
TOPMO3HOTO ITYTH
OT CKOPOCTH H
JIOPOKHOTO
[IOKPBITHS.

bu6mmoreka [JOK

3.1 MexaHuueckoe IBUKEHUE 3 0 0.9 hitps://m.edsoo.ru/7f416194

Hcnons3oBanue
SIBJICHUS] HHEPIIH
KaK OJIHOTO U3
bubmuorexa [JOK CaMbIX
https://m.eds00.ru/7f416194 > dekTHBHBIX
CII0CO00B
SKOHOMHUH
OcH3MHA.

3.2 WHuepius, macca, TNIOTHOCTh 4 0 2.1

JIBukeHUE
TPAHCIIOPTHBIX
CPEACTB HA
MOBOPOTax U B
rOJIOJNE.

bu6mmoreka [JOK

3.3 Cuna. Buper cnn 14 2 5.6 https://m.edso0.ru/7f416194

Uroro no pazaeny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB
Hasnenue. [lepenaua

JIaBJICHUS TBEPIABIMU bubmuorexa [JOK

TEJaMH, JKUIKOCTIMHU U ' https://m.edso0.ru/7f416194
razaMu

4.1

OKOHOMHSA
BOJHBIX PECYPCOB
C TIOMOIIIBIO
COOOIIAIOITUXCS
COCY/IOB.

bubmuoreka [JOK

4.2 JlaBnieHue KMIKOCTH 5 0 L7 https://m.edso0.ru/7f416194



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

bu6mmoreka [JOK

4.3 Atmocdeproe rasienne 6 34 https://m.edsoo.ru/7f416194
4.4 JlelicTBUE )KUJIKOCTHU U ra3a 41 bubnmoreka [JOK
' Ha MMOTPYKEHHOE B HUX TEJIO ' https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHEprus
bu6mmorexa [IOK
>1 Pabora u momsocTs 3 3 https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBI ) 2.8 bubmmorexa [IOK EJJ:;chgf{ifﬁneHHe
' ' https://m.edsoo.ru/7f416194
MOJIOXKEHUEM.
bubmuorexa [JOK
>3 Mexanmurcckas sHepris 4 13 https://m.edsoo.ru/7f416194
Utoro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 319

I10 ITPOIT'PAMME



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

8 KJIACC

KoanuecTBO 4acos DJIeKTPOHHbIE
HaumeHnoBaHue
Ne (undposbie) JlomoaHuTeIbHAS
n/n PAICAOB M TEM Bceero Konrpoaeneie | IIpakradeckue o0pa3oBaTte/ibHbIE uHdopmanus
NporpaMmmasl padoThbI padoThbI pecype
Pa3nen 1. TenioBblie ABJI€HUS
11 CtpoeHue u cBolicTBa 7 1 18 bubnnorexka HOK
BEIECTBA https://m.edsoo.ru/7f4181ce
Ilemexoaurie
MepPEXO/IbI,
paboTarIue OT
COJTHEYHBIX
Oarapeii. AHanu3
LIEHOBOM KAaTE€rOpHUH
Ha pa3JuyHbIe
BHJIbI TOILJIBA.
bubnmnoreka [JOK [Touemy
1.2 Tenosbie mporiecc! 21 2 108 https://m.edsoo.ru/7f4181ce = aBTOMOOMIIH C
(bapamu xenToro
CBETa JTyYIle
BUJIHBI B TyMaHe.
OKOHOMHUYHBIN
pexuM paboThl
JIBUTATEIIS KaK
CPEelICTBO SKOHOMUU
TOIUIHBA.
Hroro no paszneny 28
Pa3nea 2. DiiekTpuyeckne M MATHUTHBIC SIBJICHUSA
DIEKTPUUYCCKHUE 3apPSIIb. 3aKoH "
2.1 3ap;1>I<IZHHLIe Tenai IJ/IIX 7 0 3 bubmorexa LJOK HEOOXOIUMOCTE €TO
- https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE coOmoneHus.



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

[Tonyuenue

29 [TocTrossHHBIM 20 114 bubmuorexa [JOK HE3aKOHHALX
' AIIEKTPUUYCCKHI TOK ' https://m.edsoo.ru/7f4181ce .
IIEHHOCTEH 1 OJar.
DJeKTpOMarHuTHbIE
SIBIICHUSI B OCHOBE
bubmuorexa [JOK paboTHI TpaMBasi U
2.3 MaruuTibie sBaeHHs 6 34 https://m.edsoo.ru/7f4181ce = Tposueiibyca.
[Tpodunakruka
T
24 DneKTpoMarHuTHas 4 08 bubnuorexa [HOK
' WHTYKIIUS ' https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB 68 312

I10 ITPOIT'PAMME
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9 KJIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
HaumenoBanue
Ne A31EI10B 1 TeM K 0 (undposbie) JdonmosiHuTEIbHAS
n/n f[ 01; AMMEL Bcero OﬁﬂTpO‘m’m’le p ;KT"quKHe o0pa3oBaTte/ibHbIE uHdopmanus
porp PaooTbI PaooTbI pecypeb
Pazgen 1. MexaHuuyeckue siBJEeHHUSA
11 Mexannueckoe ABUKEHUE 10 1 38 bubnuorexa [HOK [TpoGema
' U CIIOCOOBI €r0 OMUCAHUS ' https://m.edsoo.ru/7f41a4a6 "o6xoaHOro" myTH.
Hcnonb3oBanue
SIBJICHUS] HHEPIIUHU
KaK OJHOTO U3
. bu6mmoteka [IOK
1.2 BsaumonetictBue Ten 20 1 9.8 https://m.eds00.ru/7f41ada6 CaMBIX
3¢ PeKTUBHBIX
cIroco0oB
SKOHOMHMH TOIUIHBA.
bubnuoreka [IOK
13 3AKOHEI COXpaHCHHA 10 . >4 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexanndeckne Ko1e0aHusi U BOJIHBI
OCHOBBEI
bubnuoreka [JOK IIPOTUBOACUCTBUSA
2.1 Mexanuaeciue koneoanus ! 0 4.2 https://m.edsoo.ru/7f41a4a6  koppynuuu B
Poccum.
29 MexaHU4eCKHUE BOJIHEI. 8 1 44 bu6nuoreka [IOK
' 3ByK ' https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pasjnen 3. DiieKTpOMArHuTHOE 10JIe M 3J1eKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMarHuTHOE IOoJje DNeKTpOMarHuTHHIE

3.1 1 DJICKTPOMArHUTHBIE 6
BOJIHBI

0

3.4

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4ab

SIBJICHUS] B OCHOBE
paboThI TpaMBas U
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TpoJueioyca.

[Tpodunaktuka
T/,

Hroro no pazaeny 6

Pa3nen 4. CBeToBbIE SIBJICHHS
41 3aKOoHBI pacpoOCTpaHEHUs 6 36 bubnmoreka [JOK

' CBETa ' https://m.edsoo.ru/7f41a4a6
42 JIMH3BI U ONITHYECKHE 6 46 bu6nunoreka [IOK CBeTOoaUOgHBIE

' puOOpBI ' https://m.edsoo.ru/7f41a4a6  nOpo>KHBIC 3HAKH.
43 Pasnoxxenune 6enoro ceera 3 15 bubnnoreka IIOK

' B CIIEKTP ' https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 15

Paznen 5. KBanToBbI€e sIBJICHHS
5.1 ?gfn}:mel:slz I;IBeTa 4 1.9 bubmorexa LIOK

' i ' https://m.edsoo.ru/7f41a4a6

aTOMOM
bu6nuoreka [IOK
5.2 CTpocHue aToMHOro snpa 6 2.7 https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK

53 FnepHeIe peaxiu ! 2.9 https://m.edsoo.ru/7f41a4a6

Hroro no paszneny 17

Paspnen 6. IloBTOpuTE1bHO-00001IAK01IUIT MOAYIb
1 | mommpemenoimeme | ;  Bomomarox Koy

' scp yP https://m.edsoo.ru/7f41a4a6 A

¢buzuku 3a 7-9 kiacc yOBITOK.
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB 102 532

I10 ITPOTPAMME
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