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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o gu3muKe Ha YpOoBHE OCHOBHOT'O 00IIIEro 0Opa3oBaHus COCTAaBICHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
obOpazoBarenbHON porpaMmsbl, npeacraBieHHbIX B PI'OC 000, a Taxke ¢ yuéToM deaepaibHON
paboueii mporpammsl BocrinTanusa U Konnenmuu npenogaBanus yueOHoro npenamera «Dusnkay.
Copneprxanue IporpaMMsl 1o (pr3KKe HarpaBiIeHO Ha POPMHUPOBAHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYaIOLIMXCS M OPraHU3aLUI0 U3ydeHUs: QU3UKU HA AEATeIbHOCTHOM ocHOBe. B
nporpaMMe 1o (pU3MKe YYHUTBIBAIOTCS BO3MOXHOCTH Y4E€OHOro IpeaMera B peaau3aliu
tpeboBanuii ®I'OC OOO k muaHUPYEMBbIM JUYHOCTHBIM WU METAIPEIMETHBIM pe3ysbTaTaM
0o0ydeHHUsl, a TaKkKe MEXIPEIMETHbIE CBSI3UM €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMsL.
[TporpammMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeieseHHe yueOHOro Marepuana Io rojaam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COACPIKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.
[Tporpamma no ¢usuke pazpaboraHa ¢ LENbIO OKa3aHUS METOJUUECKON MOMOILHU YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa ABISETCS CHCTEMOOOPa3yIOIIUM Il €CTECTBEHHOHAYYHBIX YYeOHBIX MPEIMETOB,
IOCKOJIbKY (pU3MUecKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBICHUH, U3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHomuel M (uznyeckoil reorpaueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MperocTaBiseT HaumOojee siCHble OOpa3lpl MPUMEHEHHMs HAy4dHOro MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.
OpnHa M3 IVIaBHBIX 337a4 (QU3MUEcKOoro o0pa3oBaHMs B CTPYKType oOmiero odpa3oBaHus
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOHM TI'pPaMOTHOCTH M HWHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJIAJIEHUE CIEAYIOINUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!
® HAy4YHO OOBSCHSATH SIBICHUS;
® OIICHUWBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEI0BAHMS;
® HHTEPHPETUPOBATH JAaHHBIE W MCIONb30BaTh HAy4YHBIE JOKa3aTelIbCTBA IS
MOJTyYEHUs BBIBOJIOB.
[lenn u3yuyeHus (U3NKUA HAa yYpOBHE OCHOBHOI'O OOIIETr0 OOpa30BaHUS OMNpPENEICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00II€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxka€HHONW pemenneM Komnernun MunucrteperBa npocsemenuss Poccuiickonn @enepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).
Henu nzyvyenus GpU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYy4aroIUXCs K HAyYHOMY HW3YYEHUIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE MPEJICTABICHHMH O HAayyHOM MeETOA€ TMO3HaHUs U (OPMHPOBAHUE
MCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysbTaTa U3y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEICTABICHUNA O poJIU (GU3UKU AJS PA3BUTUS APYIHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;



® Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
JeSITeIbHOCTH, CBSI3aHHOM ¢ (DM3MKOH, MOATrOTOBKA K JalbHENIEMy O0yYEHHIO B 3TOM
HarpaBJICHUH.
JocTmwkenne STHX Iefneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00ecleunBaeTCs pelICHUEM CISAYIOLINX 3a4aY:
e [IpUOOpEeTEeHUE 3HAaHUH O IUCKPETHOM CTPOEHHUH BELIECTBA, O MEXaHUUYECKHX, TEIIOBbIX,
JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
e [pUOOpeTeHHWE YMEHUH ONUCBHIBaTh U OOBICHATH (PU3MUECKUE SBIECHUS C
UCIIOJIb30BAaHUEM I10JyYEHHbBIX 3HAHUIH;
® OCBOCHHME METOJIOB DELICHHUsS INPOCTEHIINX Ppacu€THBIX 3a4ad C HCHOJIb30BAHUEM
bu3nuecKkux Mojenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;
® Dpa3BUTHE YMEHHMH HAONIONATh NPUPOAHBIC SBJICHUS W  BBIIOJHITH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;
® OCBOcHHE TPUEMOB PabOTHI ¢ WHPOpPMAIHUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLICHMBaHME NH(OPMALINU;
® 3HAaKOMCTBO cO chepaMu NpodhecCHOHAIBHON AEATEIbHOCTH, CBA3aHHBIMU C (DU3UKOMH,
U COBPEMEHHBIMH TEXHOJIOTUSAMHU, OCHOBAaHHBIMH Ha IOCTUKEHUAX (pU3nUeCcKOl HAyKH.
Ha n3yuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O 00Iero odpa3oBaHuUs
orBouTcs 238 yacoB: B 7 kiacce — 68 wacos (2 yaca B Hezeno), B 8 kiacce — 68 gacoB (2 vaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIenio).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, Y4uTelb JeiaeT BbIOOp NMPOBENEHMs J1a0OpaTOPHBIX PabOT U
OTBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA IKCIIEPUMEHTAIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKeE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Du3nueckue MNpudOpHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMa €IUHUIL.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HAyKH H3Yy4aroT Ipuponay. EcrecTBeHHOHay4YHbBIN
METOJl TO3HaHWs: HaOJIOJEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaeMoro spieHus. OmnucaHue
bu3HYECKUX SIBICHUHN C IIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHnuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOpsl U IpoUeAypa NPSAMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenenue HEHBI JeICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne pacCcTOsTHU.

N3mepenne 06bEMa KUIKOCTU U TBEPIOTO TENa.

Omnpenenenne pasMepoB MaJbIX TEIN.

N3mepenne Temmneparypbl IpU IOMOLIM JXKUAKOCTHOTO TEPMOMETpa M JaTyuKa
TEMIIEPATYPHI.
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6. IlpoBeneHue wuccieqoBaHUS TO TMPOBEPKE THUIMOTE3bI: JAIBHOCTh MOJETA IIapUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTYCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOLINE
JIMCKPETHOE CTPOCHUE BEIIECTBRA.

JBmxenne dvactui BeniecTBa. CBsA3b CKOPOCTH JIBMKEHHSI YacTUI[ C TEMIEPATypOM.
bpoynoBckoe nBuxkeHue, auddysus. B3zanMopelicTBHe dYacTHIl BEIIECTBA: MPUTSHKEHHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH W TBEPIBIX
(KpuCTAIUTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnronenue siBneHUiA, OOBSICHSIOMIMXCS MPUTSHKCHUEM WA OTTAIIKMBAHHEM YaCTHIL

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIb30BaHuEM GoTorpaduii).

2. OnbIThl O HAOJIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUI MOJICKYJISIPHOTO MTPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBW)KEHMs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepuctuka B3aumojedcTBus Ten. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBIIeHNE TATOTEHUS U cuiia TsbkecTH. Cuiia TSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAITPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBuopelictByromas cui. Cuna tpenus. TpeHue CKoJibXeHus U TpeHue nokosi. Tpenue B npupojae
U TEXHHKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCKOro JBUKCHHS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJl.
5. CpaBHEHHE MaccC 110 B3aUMOJECHCTBUIO TEJL.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B YKHIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHsSI OpycKa WM MIapHKa MO HAKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TeNa.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHIIBI.

5. OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEJIMUEHUS J1aBlieHus. [laBneHue ra3za. 3aBUCUMOCTh
JaBJIEHU Ta3a OT 00bEMa, Temnepartypsl. [lepenaya naBneHust TBEPABIMH TEJIaAMU, )KUIKOCTIMH U
razamu. 3akoH Ilackans. [lHeBMaTMyeckue MalIMHBL. 3aBUCHUMOCTb JABJICHUS XKUIKOCTH OT
rnyounsl.  [mapocratmdeckmii  mapamokc. CooOmaromuecs cocyabl.  [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
ob6omnouku 3emmu. Onbit Toppuyennu. M3mepeHue arMocepHOTo naBleHUS. 3aBUCUMOCTD
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS ra3a OT TEMIIEPaTypBhl.

Ilepenaya naBneHuUs KUIKOCTHIO U Fa30M.
Coo0bmaronyecs: CoCy/bl.
I'mppaBauyeckuit mpecc.
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[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.



6. 3aBHCUMOCTh BBITAJKHBAIOMICH CHJIBI OT O00BEMAa TOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KHUIAKOCTH.

7. PaBEeHCTBO BBITAJIKHUBAIOLIEH CUJIBI BECY BBITECCHEHHOM KUJIKOCTH.

8. VYcinoBue IIaBaHMs TeN: IUIABAHME WM IOTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuusie pabomot u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJie OT 00bEMa MOTpyKEHHOH B JKUIKOCTh
4acTH TeJla.

2. OmnpenenieHUE BBITAJKUBAIONIEH CHJIbI, JEUCTBYIOIIEH HA TEJO, IMOrPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLLEH CUJIbI, AEMCTBYIOIIEH HA TEIIO B dKUIKOCTH,
OT Maccsl TeJna.

4. OnbIThl, TEMOHCTPUPYIOLIKE 3aBUCUMOCTh BBITAJKUBAIOLIEH CUJIIbI, IEUCTBYIOLIECH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUAKOCTh YaCTU TeJIa U OT ILIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBaHue apeomeTpa WM KOHCTPYHPOBAHHE JIOJKM U OIpEIeIeHUE €€
Irpy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBL: pblyar, 0J0K, HaKJIOHHasI JI0CKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeHeHre mnpaBuia paBHOBeCHsl pbluara K Ooky. «3ojotoe mpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanudeckas sHeprus. Kunetnueckast M moreHuuanbHas sHeprus. [Ipespamienue oqHoro
BHJIa MEXaHUYECKOM IHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXaHHKE.

Hemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue paOOTHl CUTBI TPEHUS TPU PABHOMEPHOM [BIKEHUH Teia IO
TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. HMsmepenue KI1/] HaKIOHHON MIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOW SHEPIHH.

8 KUIACC

Pa3nen 6. TenioBble ABJIEHNA.

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KUHETUUECKOW TEOPUHU CTPOEHUs BelecTBa. Macca u
pa3Mepbl aToMOB M MoOJEeKyJd. OmnbIThl, MNOATBEPKIAIOIINE OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammnyeckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KMHETHUECKON Teopuu. C(CMaunBaHME M KalWJUIApHBIE SIBIEHUA. TerioBoe
pacUIMpEeHHE U CXKATHE.

Temmeparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.
Bryrpennsis sneprusi. CriocoObl H”3MEHEHHs BHYTPEHHEH YHEPTUHU: TeTUIONEpe1ada U COBEpIICHNE
pa60T1>1. BI/II[I:I Tennonepe,uaqnz TCHHOHpOBOI[HOCTB, KOHBCKIIHA, I/I3HyI-IeHI/I€.



KommuectBo Temnorel. YiaenpHasd TEIIOEMKOCTHh BeEIIECTBA. 1€IUIO0OMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIioBoro Oamanca. IlnaBieHue M OTBepJeBaHHME KPUCTATUIMUYECKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Termora mapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpunnuner pabotel TermoBbix aBuratenei KIIJ[ TemmoBoro auratens. TermioBbie
JIBUTATEJIH Y 3aI[UTa OKPY>KArOIIEH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHHS PHEPTUHU B TEIUIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHust Tel.

W3menenue gaBiaeHus ra3a mpu U3MEHEHUHU 00bEMA U HarpeBaHUU WM OXJIAXKICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PaOOTHI.

HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CUJIaMH.

W Nk WDNE

. CpaBHEeHUE TEMIOEMKOCTEHN pa3InYHbIX BEIIECTB.

[
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. HaGmonenne xumneHwus.

. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPH TIaBICHUH.

13. Mojenu TemIOBBIX ABUTaTeNIei.

Jlabopamopuvie pabomol u onvimol.

1. OnbIThI O 0OHAPYKEHUIO JEHCTBUS CUII MOJICKYJIIPHOTO TIPUTSHKEHUSI.

=
N

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

3. OnbIThl O HAOJIIOACHUIO TEMJIOBOTO PACIIMPEHUs ra30B, KHUJIKOCTEH U TBEPABIX Tell.
4. OrmpeneneHue JaBieHUs BO3yxa B OaJUIOHE IIIpUIIa.
5. OnbITel, JEeMOHCTPUPYIOIIME 3aBUCUMOCTh MJABICHHS BO3JIyXa OT €ro o0néma H

HarpeBaHUs WIN OXJIAXKICHUS.
6. IlpoBepka THMOTE3bl JWHEWHOW 3aBUCUMOCTH [IJTMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
7. HaGmoneHue m3MeHEHUs BHYTPEHHEW SHEPrHM Tela B pe3yJbTaTe TeIulonepenadu H
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBjeHUs TEIJIOOOMEHA ITPU CMENIMBAHUH XOJIOJHOM U ropsiueil BOJIbI.
9. OmpezneneHue KOJIMYECTBA TEIIOTHI, IOJYYEHHOTO BOJOW TNpU TEIJIOOOMEHE C
HarpeTbIM METAJUINYECKUM I[IUIHHIPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue npouecca UCIIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AYyXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IJIABJICHUS JIbJA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuszanus Tei. J{Ba poja 31eKTpUUECKUX 3apsAa0B. BanMopaelicTBre 3apsKEHHBIX TEIL.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsioB U
pPacCTOSHUS MEX]Y T€JIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTh 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuun
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aTtoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUUECKOro 3apsija.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lMcTOuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. DleKTpuueckoe HampsbkeHue. ColnpoTHBICHUE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [ ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 37IEKTPUUECKOr0o TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
U TIOTPEOUTENH IEKTPUUYECKOM SHEepruu B ObITy. KOpoTkoe 3amMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 ’Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] JIEKTPUUECKOM HHEPTUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa eKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3apsHKEHHBIX TEI.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
OneKTpocTaTUIeCKast UHIYKIIHSL.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsI0B.
[TpOBOAHMKH U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlelicTBUA 2IIEKTPUUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBblii pa3psn.

. U3MepeHue cuibl Toka aMIepMeTpoM.
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMPAKCHUSA BOJIBTMCTPOM.

=
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. PeoctaT u MmarasuH conpoTUBICHUN.

. B3auMopeiicTBue NOCTOSHHBIX MarHUTOB.

. MopenvpoBaHue HEBO3MOKHOCTH Pa3EJICHUs MOJIOCOB MAarHUTA.
. MozenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

. MarauTHoO€ 1moJie ToKa. IJIEKTPOMArHHuT.

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

N NNR R R R R
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. I/ICCJ'IGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIU.

N
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. OnpiTel Dapanes.
. 3aBUCUMOCTb HallPaBJIEHUS WHAYKIMOHHOIO TOKA OT YCIOBUI €ro BOSHUKHOBEHHUS.
. DIEeKTporeHepaTop NOCTOSHHOTO TOKa.

N N
o b



Jlabopamopnwvie padbomot u onvimol.

OMnBITH O HAOIIOCHUIO SJIEKTPU3AIUHU Tl MHAYKIIUEH U MPU COMTPUKOCHOBEHUH.
WccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJICKTPUKH.
COopka u mpoBepka padOoThI JEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJInpoBaHue CUIIbI TOKA.

H3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIIPOTUBIICHUS
pE3UCTOpa U HAIIPSKEHUS Ha PE3UCTOPE.

ok wnNRE

7. OneITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  DJIEKTPHUYECKOIO  CONPOTHBIICHUS
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIAJHU IIONEPEYHOr0 CEYEHHS U MaTepHala.

8. IlpoBepka npaBuiia CiI0KEHUS HANPSKEHUH IIPHU IOCIIE0BATEILHOM COEUHEHUH IBYX
PE3UCTOPOB.

9. IIpoBepka mpaBwiia Jyuisi CUIIBI TOKA IIPU MApaUIEIIBHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue paboThl IEKTPUUECKOT0 TOKA, UIYLIETO YePe3 Pe3UCTop.

11. OnpeneneHne MOIHOCTH 3IEKTPUUYECKOT0 TOKA, BBIIEISEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MAYILETO YEpE3 JIaMIIOUKY, OT HAIIPSDKEHUS Ha
HEH.

13. Onpenenenue KIIJ] narpeBatens.

14. UccnenoBaHre MarHUTHOI'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. VI3yyeHre MarHMTHOIO IIOJsl MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIUHEHHUU U
pasieleHuu.

16. MccnenoBanue AEMCTBUSA dJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KaTYIIKU C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

18. M3y4eHne AeCTBHUSI MArHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3smepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITEl 10 HMCCIIEOBAHUIO SIBJICHUSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
M3MEHEHUH 3HAaYeHMsI U HAaIpaBJIE€HUS MHAYKIIMOHHOIO TOKa.

9 KJIACC

Pa3nes 8. Mexannveckue siBJIeHUsI.

Mexanndeckoe asrmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOe aBMXKeHue. HepaBHoMmepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tejla INPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMonuHelHoe aBrkeHne. CBoOoiHoe maaeHne. OmbIThI
lanunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
yriaoBasi cKopocTu. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

ITepsoiii 3akon Herotona. Bropoii 3akoH Hetorona. Tpetuii 3akon Hetorona. [lpuniun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUila TPEHUS CKOJBXKEHHS, Cuila TPEHUs
MIOKOSI, IPYTHE BUBI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOrO TaJeHUS.
JBmxenue manet Bokpyr Connna. [lepBas kocmuueckas ckopocTs. HeBecoMOCTh 1 neperpy3KkH.



PaBHOBecue MaTepuanbHOM TOYKHA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynec Tena. M3menenue umnysbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HUMITyJbCa.
PeakTnBHOE NBUKEHUE.
Mexanunueckass pabota U MOIIHOCTb. PaboTa cui TspkecTH, ynpyroctd, TpeHus. CBsi3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd MNOBCPXHOCTHIO 3CMIIM.

IToTrenumanpHas dHeprus cxaroi npyxxuHsl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOmroeHue MEXaHUYECKOTO JIBUKEHUS T€a OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHME IIyTE€H U TPAEKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tela OTHOCUTEIIbHO
pa3HBIX TEJ OTCUETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPSIMOIMHEHHOTO IBUKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmronenue nBuXeHUs TeNa 110 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIbHO KaOUHETa (QU3HUKHU.
3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHJIBL.

8. HaOmroneHue paBeHCTBA CWJI IPY B3aUMOJCHCTBUU TeJl.

9. H3meHeHue Beca Tella IpU yCKOPEHHOM JIBUYKEHUU.

10. IIepenavya nmmysbsca Ipu B3aMMOJICHCTBUM TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3AUMOAECHCTBUU TEJI.

12. CoxpaHeHue UMITYJIbCa IIPH HEYIIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHHe UMIyibca Ipy abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGmroieHNe peakTUBHOIO JBU)KEHUSI.

15. CoxpaHeHue MEXaHU4YEeCKOW SHEPTHH MPU CBOOOIHOM I1a/ICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTHH NPU JABUKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomovt u onvimol.

1. KoHcTpynpoBaHuE TpakTa Uil pa3rOHa M JAJIBHEHIIET0 PaBHOMEPHOTO ABM)KECHHUS
IIApUKA WK TEJIEKKH.

2. OmpeneneHue cpeaHe CKOPOCTU CKOJIbKEHUS Opycka WM JABM)KEHUS HIapuKa I0
HAaKJIOHHOM INIOCKOCTH.

3. OmpexneneHue YCKOPEHHUs Tella IPHU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPHU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTe3bl: €ciu MPH PaBHOYCKOPEHHOM JBHKEHUH 0€3 HaualbHON CKOPOCTH
IIyTU OTHOCATCSA KaK s/l HEUETHBIX YUCEIL, TO COOTBETCTBYIOINE TPOMEKYTKH BPEMEHU
OJINHAKOBBI.

6. HMccnenmoBanme 3aBHUCHMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHMS.

7. Omnpenenenue kodppuImeHTa TPECHUS CKOTBKCHHUS.

8. OmnpeneneHue xECTKOCTH MPYKUHBI.

9. OmnpeneneHne pabOTHl CUJIBI TPEHUS TMPH PABHOMEPHOM JBIDKEHHUHM Tella 10

TOPU30HTAIILHON ITOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI YIPYTOCTH TMPU THOIBEME TIpy3a C HCIOJIB30BAHHEM
HETOJIBIYKHOTO U TTOJIBHXKHOTO OJIOKOB.

11. 3yuyeHue 3aKOHA COXPAHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHusA U BOJHEIL.

KonebatenbHoe nBmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KoOJieOaHMIi: MepHoJ, 4acToTa,
aMIuTyna. MaremMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. BeiHyxeHHble koneOanus. Pesonanc. MexaHnuueckrue BOJHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpononpHble U onepeyHbie BOJIHBL. JlJIMHA BOIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. ['poMKOCTh 3ByKa U BbicoTa ToHAa. OTpaxkenue 3Byka. MHppa3Byk u yiabTpa3ByK.

Hemoncmpayuu.

1. HaGmonenue koneGaHU Tel MO JeHCTBUEM CUJIBI TSXKECTU U CUJIbl YIPYTOCTH.
2. HaOmopenue xoneOaHui rpy3a Ha HUTU U Ha IPYy>KUHE.

3. HaOnroneHue BbIHYXACHHBIX KOJECOAHUN U pe30HaHCa.

4. PacnpocTpaHeHHUE MPOI0JIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

. AKyCTHYeCKUI pe30HaHC.
Jlabopamopnwvie pabomot u onvimel.
1. OmnpeneneHue 4acToThl U Ieproia KoieOaHU MaTeMaTHYeCKOro MasgTHHKA.
2. OmnpezaeneHue 4acTOThI U NepHOJa KOJeOAaHUN MPY>KMHHOT'O MasiTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH IepHoja KosieOaHUI MOJBEIIEHHOTO0 K HUTH Ipy3a OT
JUTMHBI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH TepHoja KojeOaHWi MPY>KWHHOTO MasTHHUKA OT MaccChl
rpysa.
5. TlpoBepka HE3aBUCUMOCTH TEpHOJa KOJIeOaHWI Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OMBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD Mepro/ia KOoJIeOaHU! MPYKUHHOTO MasITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHus.
Paszpnen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTpOMarHUTHOE TMoJie. DJIeKTPOMarHuTHble BOJHBL. CBOWMCTBA 3JEKTPOMArHUTHBIX
BOJH. [lIkasa 3neKTpoMarHuTHEIX BOJH. Mcronb30BaHKEe 3JI€KTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOICTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3IEKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padbomot u onvimul.
1. H3ydeHue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.
Paszpnen 11. CBeToBble siBICHHS.
JlyueBasg moxenb cBera. Mcrounuku cera. IIpsAMOnuMHEHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenomnenue cBeta. 3aKoH mpenomiieHus: cBeta. [loiHOe BHYTpeHHEE OTpa)KEHUE CBETA.
Hcrionbs30BaHKEe MOTHOTO BHYTPEHHETO OTPAXKEHHS B OITHYECKUX CBETOBOJIAX.



Jlunza. Xox nydeir B numH3e. Omntmueckas cuctema ¢oToammapara, MUKPOCKONa |
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoTona. CokKeHne CIeKTPalbHBIX IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

W NOU R WNE

[IpssMonMHENHOE PAaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiienue cBera.

ONTUYECKUN CBETOBO/I.

Xon styueit B coOnparomiei Junse.

Xox JIydeil B paccenBarole JIUH3E.

[Tonryuenue n300paxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peictBus goroarnmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mogens riaaza.

11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

12. [TosryueHue O6en0ro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnusie pabomot u onvimol.

1.
2.
3.

No wuvk

HccnenoBaHre 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIy4a OT yIJia TaIcHHSI.
W3yueHne XapaKTepUCTHK U300paKECHUS TPEIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCMMOCTH yIJla MPEJIOMIIEHUsI CBETOBOTO Jiyya OT YIJia MajieHus Ha
TPaHUIIE «BO3TYyX—CTEKIIO.

[Tomy4yeHnue n300paskeHUit ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHIIBI COOMPATOIIEH JTNH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnBITHI MO BOCHPUATHIO 1IBETAa MPEIMETOB MPU UX HAONIOJACHUU Yepe3 IIBETOBBIC
(GUIBTPBI.

Pa3nen 12. KBanTtoBble siBJIeHUS.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oeta- M ramma-usnydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyknonnas Mopens aromHoro sapa. M3oromel. PanunoaktuBHBIE mnpeBpamieHus. llepuon
IoJIypacnaaa aTOMHBIX sIJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsiI0BOIO U MAacCOBOI'O YHUCE. DHEPIHUs CBS3H
aTOMHBIX s1ep. CBs3b Macchl M SHEpruu. Peakuyu cunTes3a u aenenus saep. Microunuku sHeprun
CouHIia 1 3BE3]1.

Snepnas sHepreTuka. JIeMcTBUA paguOAKTUBHBIX U31yYEHUN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

vk wnN e

CreKTphl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4yHbIX T'a30B.

CnekTp Bogopoaa.

Hab6nronenue tpexoB B kamepe BuibcoHa.

Pabora cuérurka MOHU3UPYIOIUX U3TYYCHUH.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U IPOAYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1.

Ha6J'IIO,I[eHI/Ie CIUIONTHBIX M TUHEHYATHIX CIICKTPOB U3JIYUCHUA.



2. HccnenoBaHue TPEKOB: HM3MEpPEHUE DHEPTUM YAaCTULBI 1O TOPMO3HOMY MYTH (IO

¢dororpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOPUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpHUTENHEHO-00001IAIOIINN MOY/Ib ITPEIHA3HAYEH ISl CUCTEMATHU3alMK U 000011IeHus
MPEIMETHOTO COACPIKAHMSI M ONBITA JACSITEILHOCTH, TPUOOPETEHHOTO MTPH U3YYSHUH BCETO Kypca
bu3MKY, a TakkKe I MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY 1O (pu3uKe Jyis
00ydJaronuxcs, BEBIOPaBIINX 3TOT YU€OHBIN MpeIMeET.

[Ipu u3yuyeHnu JaHHOTO MOAYJISl PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI I€ATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TMPEAMETHBIX M  METalpeIMETHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB O0OydeHUs, (GOopMHpYyeTCs €CTeCTBEHHOHAYYHAss T'PaMOTHOCTE:
OCBOEHHME HAYYHBIX METOJ0B HCCIICJOBAHUS IBIICHUN PUPOAbI U1 TEXHUKHU, OBJIAJICHUE YMEHHUSIMU
OO0BACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS MOTyUCHHbIC 3HAHUSI, pelIaTh 3ajaui, B TOM YHCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMIIMATBHO AEATEIbHOCTHBIA XapaKTep AAHHOTO pa3Jieia pealn3yeTcs 3a CYET TOro,
4TO 00yYarOIUECs BBIOIHSAIOT 33/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (U3HUYECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBICHUH, B TOM YHCIE JUIS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAmOOJIee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHIA,
HalpuMep, MPaKTHYECKOT0 UCIOJIb30BaHUS PA3IMUYHBIX HCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB DHEPTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPEAMETHBIX O6paSOBaTeJ'IBHI>IX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) maTprMoOTH4€eCKOro BOCIIUTAHUS

- NIPOSIBJICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hr3nyecKoi
HAYKH;

- ICHHOCTHOE OTHOILICHUE K JOCTHKEHUSM POCCHUHCKUX YUEHBIX-(DU3NKOB,;

2) rpa:KIaHCKOro U JyX0BHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCY)KJIEHHH OOIIECTBEHHO 3HAYMMBIX M STHUYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

- OCO3HaHHUE BAXHOCTH MOPAIbHO-3THYECKUX MPUHITUIIOB B ICATEIILHOCTH YYEHOTO;

3) 3cTeTHYeCKOro BOCIIMTAHUS:

- BOCIIPUSATHE 3CTETUYECKUX KauecTB (PM3MUYCCKOH HAyKu: €€ rapMOHHYHOIO IOCTPOCHUS,
CTPOTrOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'0 MO3HAHMS:

- OCO3HaHHUE IIEHHOCTU (M3NYECKON HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BasKHEHIIEH cOCTaBIsIOMIEN KYIbTYpBbI;

- pa3BUTHE HAYYHOH JII0003HATENILHOCTH, HHTEpEca K UCCIIE0BATENLCKOM eI TENbHOCTH;

5) hpopmupoBaHus KyJbTYPbl 310POBbS M SMOLMOHAIBHOI0 0J1ar0NOTyYHs:

- 0CO3HaHME [IEHHOCTH 06€30I1acHOro 0opasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaXHOCTH IIPaBHJI 0€30IIACHOTO MOBEICHUS Ha TPAHCIIOPTE, HA IOPOTraX, C SJEKTPUISCKAM U
TEIUIOBBIM 00OPYZOBAaHUEM B JIOMAIIHUX YCIOBUSAX;

- ¢(OpMUPOBAHHOCTDH HaBbIKA pedIeKCHH, TPU3HAHNE CBOETO MIPaBa Ha OIMOKY M TAaKOTO K€
IpaBa y Apyroro 4ejJoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTHBHOE Y4acTHe B PEIICHUHU NPAKTUUYECKUX 3a/1ad (B paMKax CeMbH, 00pa3oBaTebHOM
OpraHu3aIH, TOpoJia, Kpast) TEXHOJIOTUYECKOH 1 COIMaIbHOM HAapaBIEHHOCTH, TPEOYIOIINX
B TOM 4YHMCIIe U PU3NUECKUX 3HAHUI;

- HHTEpeC K MPaKTHUYECKOMY U3YYECHHUIO IPOPeCcChil, CBI3aHHBIX C (PU3UKOMH;

7) 3K0JIOrH4eCKOro BOCIIUTAHMS:

- OpHMEHTalMsl Ha NpUMEHEHUEe (U3NYECKUX 3HAHMM JUIs pelleHus 3aaad B o0JacTu
OKpY>KaroIiel cpe/ibl, INIaHUPOBAHMSI TOCTYIKOB M OLIEHKH UX BO3MOXHBIX MOCIECTBUN IS
OKpY>KaloIen cpeabl;

- OCO3HaHUeE TII00ATBHOTO XapaKTepa IKOJIOTHUECKUX MPOOIEM U TIyTeH UX PEIICHHS,

8) ananTanuu K U3MeHSIOIMMCS YCJIOBHAM COLMAIbHOI M NPUPOIHON cpeabl:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIIOJHEHUH WCCIEAOBAaHUM M TPOEKTOB
¢u3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

- IOBBIIIEHUE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IEATEIbHOCTD;

- MOTpeOHOCTh B (POPMHPOBAHMU HOBBIX 3HAHUH, B TOM 4HcIe (OPMYIHPOBATH HJEH,
MIOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBJICHUSX;

- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;



® - [INIAaHUPOBAHUE CBOCTO Pa3BUTH B HpI/IO6peTCHI/II/I HOBBIX (1)I/ISI/ILIGCKI/IX 3HaHPII>i;

® - CTPEMIICHHUEC aHAJIM3UPOBATH W BBIABIIATH B3aMOCBA3H IIPUPOIEL, O6H_[CCTBa 1 5KOHOMHMKHU,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘ICCKI/IX 3HaHHﬁ;

® - OOCHKa CBOHUX HCﬁCTBHﬁ C y‘léTOM BJIMAAHUA Ha OKPYXAOIMIYIO CPCAy, BO3MOKHBIX
IrI100aIbHBIX HOCJ'IC,I[CTBPIﬁ.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaIbHbIEC yUeOHbIE IEUCTBUS, PETYISATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE ACUCTBHUS.

Ilo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBIISITh M XapaKTEPU30BaTh CyIIECTBEHHBIC TIPU3HAKNA OOBEKTOB (SIBIICHHIA);
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUS
Y CPaBHCHHS;

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B pacCMaTpUBAEMbIX (PAaKTax, TaHHBIX U
HaOJFOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SIBIICHHSIM;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M TPU W3YyYCHHH (PU3MUYECKUX SIBICHHNA W
NPOIIECCOB, JIENIaTh BBIBOABI C HCIIOJIB30BAaHUEM JE€AYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOYEeHUH, BEIIBUTATh THITOTE3bI O B3aUMOCBS3SX (PU3NIECKUX BEITUUNH;
CaMOCTOSITENILHO BBIOMPATh CI1Oco0 peleHus yueOHo (pu3ndeckoil 3a1aun (cpaBHEHUE
HECKOJIbKMX BapHaHTOB pEIICHHs, BBIOOp HamOoiee NOIXOAAIIETO € YYETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

HCIIOJIH30BaTh BOIMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MIPOBOAMTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IIJIaHY OIIBIT, HECTIOXKHBIA (PU3UMUECKUIN
HKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAaHNE (PU3NIECKOTO SBIICHUS;

OLICHUBAaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OpMAIHIO, MOJIYYEHHYIO B XOJ€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJABI 10  pe3yJabTaTaM
MPOBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JTalbHEHIIIEe pa3BUTHE (PU3HUYECKUX TPOIECCOB, a TAKXKe
BBIIBUT'aTh NPCAIIOIOXKCHUS 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ undopmaumeii:

NPUMEHSTHh Pa3jIMYHble METO/bl, MHCTPYMEHTBl M 3allpoChl MpPHU IOHMCKE U OTOOpe
HH(OpPMAIUK WK TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM PU3NUecKOor 3a/1auu;
aHaAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUUHBIX
BUJIOB U ()OPM IPE/ICTABIICHNUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TNpeAcTaBiIeHUs HH(oOpMaruu u
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKoil 1 X KOMOMHALIUSMHU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPaTOPHBIX padoOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4U U MOIepKaHue OJIaroXKeNaTeIbHOCTH OOIICHHUS,
COIIOCTaBJISITh CBOM CYXJACHUS C CYXICHHSIMH JAPYrUX YYaCTHUKOB JIMAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

nyOMMYHO  TPEICTaBISITH  PE3yAbTaThl  BBIIOJHEHHOTO  (DU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MIOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHHON U WHAWBUYATbHON PabOThI IPU
pelIeHNH KOHKPETHO! (pu3HUecKOi MpoOIeMbl;

NPUHUMATh 1EJIM COBMECTHOW JICATEIIbHOCTH, OPraHW30BBIBATh JCHCTBUSA MO €€
JTOCTYIKEHUIO: PACIPEIeNIATh POJIA, 00CYKIaTh MPOIECCH U PE3yJIbTAaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBIMOJIHATh CBOKO YacTh Pa0OThI, JOCTHUTras KAaueCTBEHHOTO pe3yjbTara MO CBOEMY
HAIPABJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OIICHUBATh KAYECTBO CBOETO BKJIaJ[a B OOLIUH MPOIYKT 110 KPUTEPHUSIM, CAMOCTOSATEITHHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJIHTI/IBHLIe YHUBEPCAJBHBLIC y'{eﬁm,le JelcTBUSA

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUE€OHBIX CUTYAIUSX, TPEOYIOIIMX Ui peICHHs
(bu3nUecKrux 3HaHUM;

OpPUEHTUPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS pelIeHuil (MHIUBUAYaJIbHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATHE PEIIEHUH IpyMIoi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3ajadd WM IJIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIJIaracMbl€ BaApUAHThI PEIICHU;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pPEIICHHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh IaH e€ H3MEHEeHMUS,

OOBSACHATH MPUYMHBI TOCTHXKEHUS (HEJOCTUKEHMSI) pe3yIbTaTOB AESITEIbHOCTH, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ BBIMOIHEHUS (HU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIHN U YCIOBUAM;

CTaBUThH ce€0s1 Ha MECTO JAPYrOro YeJOBeKa B XOZE CIOpa MM JTUCKYCCUU Ha HAYYHYIO
TeMY, IOHUMAaTb MOTUBBI, HAMEPEHUS U JIOTHUKY APYTOro;

NpU3HAaBaTh CBOE MpaBO Ha OIMIMOKY NpU pEUIeHWH (GHU3UYECKUX 3aJad WiId B
YTBEP)KJICHUSIX HA HAy4YHbIE TEMBI U TaKOE K€ MPaBo APYyTroro.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

HUCIIOJIb30BaTh IIOHATHA: (1)I/I3I/I‘~I€CKI/IC U XHMHYCCKUEC ABJICHUA, H8,6JHOI[CHI/IC,
9KCIICPUMCHT, MOJCJIb, T'MIIOTC3a, CAUHUIIbL (I)I/I?;I/I‘-IGCKI/IX BCJIMYMH, aTOM, MOJICKYIJIA,
arperatHble COCTOSIHMS BellecTBa (TBEpHOE, >KHUIKOE, Ta3000pa3HOE), MEXaHHMUECKOoe
IBUXKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MNPSIMOJMHEHHOE),  TpaeKTopus,
paBHOAEWCTBYIOmas cuia, aedopmarus (ynpyras, IUIaCTHYECKasi), HEBECOMOCTD,
COOOILAOIINECS COCYIbI;

paznuuath sBieHus (quddys3us, TEI0BOE BUKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, pPaBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHON OChIO BpallleHUs, Tiepeaya AaBlieHus TBEPABIMH TEJIaMH,
KUAKOCTAMHU U TrazaMu, aTMocepHOe [aBjeHHe, IUIaBaHHWE Tell, MpeBpalleHus
MEXaHUYCCKOU 3HCpFI/II/I) 10 OIIMCAHHIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (U3UYECKUX SBICHUHI B OKPYXKAIOIIEM MHpE, B
TOM 4YUCIIC (1)I/I3I/I‘~I€CKI/IC SABJICHUA B IPUPOAC: IMPUMCPbI ABMXXCHHUA C pPa3JIMYHBIMU
CKOPOCTSIMH B XUBOW W HEXUBOW NpUpPOJE, ACHCTBHE CHIIBI TPEHHUS B MPHUPOAE U
TEXHHUKE, BJIMSHHE aTMOC(EPHOTO AABIICHUS HA XUBOW OpraHusM, IJIaBaHUE phbIO,
pBIUard B TeJe YEJIOBEKA, TPU 3TOM IEPEBOJUTH MPAKTUYCCKYIO 33a1ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKK) (PU3HUECKUX SBICHUH;

OTHCHIBATh MU3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIECTBA, BPEMs, MYyThb, CKOPOCTb, CPEIHSA
CKOPOCTb, CHJIa YIPYTOCTH, CUJia TSHXKECTH, BEC TeJa, CHIla TPEHUs, 1aBlieHue (TBEPAOTO
Tena, KUAKOCTH, Tra3a), BHITAJIKUBAIONIAS CUJIA, MEXaHH4Yeckas paboTa, MOIIHOCTb,
€40 Cujiabl, MOMCHT CHIJIBI, KOC)(b(i)I/IHI/IeHT ITOJIE3HOT'O I[CflCTBI/ISI MEXAaHU3MOB,
KHHETHUYCCKAasad U ITOTCHIIMAJIbHAas BHCpFI/ISI), IIpu OIMCAHHWU IIPAaBUJIBHO TPAKTOBATH
(bu3HYECKUI CMBICIT UCTIOIB3YEMbIX BEJIMUMH, X 0003HAYEHUS U €AUHUIBI (PU3HUUECKUX
BEJIMYMH, HAXOAWTh (OPMYJBI, CBS3BIBAIONIME MAHHYIO (DU3UYECKYI0 BEIUYHHY C
JPYTMMH BEJIWYMHAMM, CTPOUTH TpadUKH M3YyYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX
BEJINYHH;

XapaKTepu30BaTh CBOMCTBA TN, (PU3MUECKUE SIBJICHUS U MIPOLIECCHI, HCTIONB3YsI TPaBHIIa
CIIOKEHHsI CHIT (BJIONb OJTHOM TIpsiMoii), 3akoH ['yka, 3akon [lackains, 3akoH Apxumena,
MpaBUJIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TO€ MPABHIO» MEXaHUKH, 3aKOH
COXpaHEHMsI MEXaHWYECKOW IHEepruH, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3allMChIBATh €0 MaTEMAaTUYCCKOC BBIPAKCHHUC,

OOBSICHATH (PU3HUECKUE SBIECHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
chyauHﬁ IMPAKTUKOOPUCHTUPOBAHHOI'O XapaxkTepa: BBISABJISATH IMPUYHUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONopoit Ha 1—
2 W3y4YCHHBIX CBOWCTBA (DM3MUECKUX SBICHUN, (UIMUECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3a7aun B 1—2 JCHCTBUA, WCIONIB3Yysd 3aKOHBI M (HOPMYJIBI,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a]Ja4 3aIHChIBAThH
KpaTKOe YCJIOBHE, IMOJACTaBIATh (hU3HUECKHE BEIUYMHBI B (OPMYJbl U NPOBOIUTH
paC‘-IéTBI, HaxXOJUThb CIIPABOYHBLIC HOAaHHBIC, HCO6XOILI/IMBIG oJig pelICHUd 3a/ad,
OLIGHUBATh PEATMCTUYHOCTD MOTYYCHHOHN (PU3MUeCcKOi BETMUHHBI,



pacrio3HaBaTh po0IeMbl, KOTOPbIE MOKHO PEIINTh IPU MOMOLIH (PU3MUECKUX METOJIOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIOTE3Y),
pa3nnyaTth ¥ WHTEPHPETHUPOBATH NOJYYCHHBIH pE3ysbTaT, HAXOIUTh OIIMOKH B XOJ€
OIbITA, JIEATh BBHIBOJIBI I10 €70 PE3yJbTaTaM;

IPOBOJUTH ONBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKUX CBOWCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE NPEANONIOKEHUS, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MacChl Tesa, 00bEMa, CHIIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LUQPPOBBIX MPUOOPOB, 3alMUCHIBATH
IIOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOM aOCOIMIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIICOBAHUE 3aBUCHUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou C
MCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUYKEHUS TeJla, CHJIbI TPEHUSI CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TEJl, CHJIbl YIPYTOCTH OT YIJIMHEHMs MPYXXUHBI, BBITAIKUBAIOIICH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJd, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOro HCCIEelOBaHMs, COOMpaTb YCTAHOBKY M  BBIIOJHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOy4YECHHON
3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE IPEAJIOKEHHBIX TaOIUIl ¥ rpauKOB, 1€1aTh
BBIBO/JIbI 110 pPE3YJIbTaTaM HCCIIEIOBAHMUS;

HIPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3MYECKUMX BEIUYMH (TUIOTHOCTh BEIIECTBA
KUAKOCTH W TBEPAOrO Tela, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO31YyXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIas Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPEeJIOKEHHON
MHCTPYKLMU: IIPU BBIMOJIHEHUN U3MEPEHUIN cOOMpPaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBL;

coOmoiaTh TMpaBWJa TEXHUKM 0Oe30MacHOCTH IMpu paboTre ¢ J1abOpaTOPHBIM
o0opynoBaHueM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIOIINECS COCY/ b, OAPOMETp, pbluar, MOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpOM Ha WX OMNHMCAHUA (B TOM YHCIE: MOAMIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBIECHUM M HEOOXOIUMbIE
¢du3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpHUMepax) NPaKTUYECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM XHU3HH Uil OOecredeHus
0e30MacHOCTH TPU OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COONIOAEHUS HOPM HKOJIOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B HHTEpHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPaBHEHUS



Pa3IMYHBIX HCTOYHUKOB BBIICIATh WH(DOPMAIHIO, KOTOpAs SBJSETCS MPOTUBOPEUUBOU
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh MIPH BBITIOTHEHUH YUCOHBIX 3a/laHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATYPy
(GU3HYECKOTO CO/IePIKaHUSI, CIIPABOYHBIC MAaTEPHAIII, PeCypChl ceTH HTEpHET, BIaIeTh
npuéMaMy KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HWHGOpPMAIUU W3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHE IMMCHMEHHBIC M YCTHBIE COOOIIECHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(GOpMAIUU (GU3HIECKOTO COJEPIKaHMSA, B TOM YHUCIIE IMyOJIMYHO JIeJIaTh
KpaTKHe COOOIICHHSI O Pe3yIbTaTax MPOCKTOB MM YYeOHBIX UCCIICIOBAHUM, IPU 3TOM
IpaMOTHO HCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIN ammapaT Kypca (pu3HKH,
COIPOBOXKAATh BBICTYIIJICHUE MPE3EHTAIUEH;

IIPYU BBIMIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIENOBAHUM paclpenesTh 00S3aHHOCTH B
IpynIe B COOTBETCTBHUH C IMOCTABICHHBIMH 33/1a4aMU, CIEAUTD 32 BBIIIOJIHEHHUEM IUIaHa
NENCTBUI, aJeKBAaTHO OIEHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh TPYIIIIHI,
BBICTpAaUBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, YYUTHIBAsI MHCHUE OKPYKAFOIINX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

MCIIONIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYI, TEIIOBOE IBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACBIIEHHBIHN Map, BIAKHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
10JIe, TPOBOTHUKH U TUDJIEKTPUKH, TOCTOSTHHBIN JIEKTPUUECKUH TOK, MArHUTHOE TI0JIC;
pa3inuaTth SIBICHUA (TEMJIOBOE paclIUpeHHe W CKaThe, Teruionepenada, TerIoBOe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHBIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
IJIaBJICHUE, KpucTamm3anusi  (OTBEpJeBaHUE),  KHIIEHHe,  TeIJionepeaaya
(TeTIONPOBOTHOCTh, KOHBEKIIHS, WU3JIYYCHHE), IJICKTPU3aLUs TeJ, B3aUMOJCHCTBUE
3apsiioB, JACHCTBHUS AJIEKTPHUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBHE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHIYKIUSA) 1O OINHUCAHUI0 MX XapakTEpPHbIX CBOMCTB W HA OCHOBE OIBITOB,
JTEMOHCTPHUPYIONTUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Hciie (u3nueckue SBICHUS B TMPUPOJEC: TMOBEPXHOCTHOE HATHKCHHE W
KaMmWUIIpHBIE SIBIICHUS B TIPHPOJE, KPUCTAUIBI B mpupone, u3nydeHue CoHIia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DIIEKTPUYECKHUE SIBICHUS B aTMOC(Epe, DIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiu, Apeii¢ mo0CcoB, poJib MATHUTHOTO MOJIS AJIs )KM3HU Ha 3eMiie, MOJIIpHOe
CHUSHHE, TIPH DTOM TIEPEBOAWTH TMPAKTHYECKYIO 3a/ladyy B Y4YEOHYIO, BBIIETATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHSS HSHEPrus, KOJUYECTBO TEIUIOTHI, YJEIbHas
TEIJIOEMKOCTh  BELIECTBA, YJelbHAs TEIUIOTAa IUIABJIICHMS, YJAENbHAas TeIioTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CTOPaHUsl TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
NEHCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTEIbHASI BIAKHOCTh BO31yXa, SJICKTPUUECKHM
3apsiji, CHJIa TOKa, AJIEKTPUUECKOE HANPsKEHUE, COIPOTUBIICHUE IPOBOJHUKA, YEIHHOE
COTMPOTHBIICHUE BEIIECTBa, pab0Ta U MOIIHOCTH JEKTPHUECKOTO TOKA), MPU OMMHCAHUN
MPAaBUJIbHO TPAKTOBaTh (U3UYECKUN CMBICT UCMOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U



eAUHUIBI  (QU3MYECKUX BEIMYMH, HAXOAWTh (OPMYIBI, CBS3bIBAIOIINE JTAHHYIO
GU3HYECKYI0 BEIMYUHY C JAPYTUMU BEIHYMHAMHU, CTPOUTH TpadUKH H3yYCHHBIX
3aBUCHUMOCTEHN (PU3NYCCKUX BEIUYHH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBICHUS U TMPOIECCHI, HCIOJIb3YS
OCHOBHBIC MOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOpPUU CTPOCHMS BEIECTBA,
MIPUHITUIT CYTIEPIIO3UIINH TTOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHCHHMsI 3apsia,
3akoH OMa /i1 ydacTka 1enu, 3akoH Jlxxoyns—Jlenna, 3akoH coXxpaHeHus SHEPTUH, TIPU
9TOM J1aBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aMUCBHIBATH €r0 MAaTEMATHYECKOE
BBIPAXKEHHUE;

OOBACHATh (PU3MYECKHUE TPOLECCHl W CBOWCTBA TEJ, B TOM YHCIEe M B KOHTEKCTE
CUTYalMi IPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISBIIATh IPUYUHHOCIIEICTBEHHbIE
CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2 JOTMYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX
CBOMCTBa (PU3UYECKUX SBIICHUH, PU3NICCKIX 3aKOHOB HIIM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3amadd B 2-3 JACHCTBHS, WCIONB3yS 3aKOHBI W (OPMYIIBI,
CBsI3BIBAOIIME (DU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 331a9H 3aIMCHIBAThH
KpaTKO€ YCIIOBUE, BBISBIIATH HEJOCTATOK JAHHBIX IJIsl PEIICHUS 3a/Jaud, BHIOMPATH
3aKOHBI U POPMYIIBI, HEOOXOIMMBIE /JIs €€ pelIeHHUs, TPOBOAUTE PACUETHI U CPAaBHUBATH
MOJTyYE€HHOE 3HauUeHUe (PU3NYECKON BETMYHHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh IPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTH TP MOMOITH (PU3HUECKUX METOJIOB,
UCIIONIb3Ysl OMHMCAHUE WCCICAOBAHMS, BBUICIATH IIPOBEPSEMOE IMPEATNOI0KECHHE,
OIICHUBATH MPABUILHOCTh TIOPSJIKA MPOBEICHUS UCCIIEAOBAHUS, I€TIaTh BHIBOJIBI;
MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3UUECKUX SIBICHUN WU (PU3UYECKUX CBONCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJICHHMsI BO3JyXa OT €ro o00béMma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUSI U HATPEBAHUSI IIPU U3JTYUYEHUH OT LIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKHAKOCTH W IUIOMIAAU €€ TIOBEPXHOCTH, OJJIEKTpHU3alUds Tel |
B3aUMOJICCTBUE DJEKTPUUYECKUX 3apsIOB, B3aMMOJICUCTBHE IMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSHHBIX MarHUTOB, I€UCTBUS MATHUTHOIO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA, CBOWCTBA 3JEKTPOABUTATEIS
MOCTOSTHHOTO TOKa): (opMyaupoBaTh TpPOBEPsSEMbIE TPEANONIOKEHUsI, COoOUpaTh
YCTAaHOBKY M3 TMPEIJIOKEHHOTO O00OpYIOBaHHWS, ONMHUCHIBATH XOJ[ OMbBITA |
(dbopMyTHUpOBaTh BHIBOJIBI;

BBITIOJIHATH MPSIMbIE U3MEPEHUs] TEMIIEPATypbl, OTHOCUTEIBHON BIAXKHOCTH BO3]1yXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJIB30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
bu3NYECKUX BENUYHMH, CPAaBHHUBATh pPE3YNbTaThl W3MEPEHUH C Y4E€TOM 3aTaHHOMN
a0COTIOTHON MOTPENIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOU (DU3UYECKON BEIMYUHBI OT JAPYTOH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH COMPOTHBJICHUS MPOBOJIHUKA OT
€ro JIJIMHBI, TUTOIIAJAN TOTIEPEYHOTO CEUEHHUS M YJEIBHOTO COMPOTHBIICHHS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOIHUK, OT HAMPSXKEHUSI HA TPOBOIHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEIBHOTO U MapauIeIbHOTO0 COEIMHEHUM MPOBOJHUKOB):
MJIAaHUPOBATh UCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMIOJHATH U3MEPEHUS, CICIYs
MpEeIOKECHHOMY TUIaHy, (PUKCHPOBATh PE3yJbTaThl OJYYCHHONW 3aBUCHMOCTH B BUJIC
TaOJIUIl ¥ TpapUKOB, IeTaTh BEIBOJBI 0 PE3yIbTaTaM UCCIICIOBAHUS;

MIPOBOANTH KOCBEHHBIC M3MEpeHUs (U3NYECKUX BENUYHH (yIeNbHAs TEIIOEMKOCTh
BEIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, Pa00OTa U MOIIHOCTh AJICKTPUYECKOTO TOKA):



IUIAHUPOBaTh M3MEpPEHMs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJJI0KEHHON HHCTPYKLMY, U BBIYUCIIATh 3HAUEHNUE BEIIMUNHBI,

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLUIBI JAEHCTBUS M3YYEHHBIX MNPHOOPOB U TEXHUUYECKUX
YCTPOMCTB € ONOPOM HAa UX OMNMCAHUS (B TOM YHCIE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUMK HIIEKTPUUYECKON
SHEpPruH, HJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpuMmepsbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JEKTPOJBUIATEIh
MOCTOSIHHOTO TOKAa), HWCHOJb3ysd 3HAaHUS O CBOMCTBaX (PU3MYECKHX SBICHUH U
Heo0XoiuMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHHUYECKUE YCTPONCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
cXeMaM M CXEMaTHYHbIM PUCYHKaM (JKUJKOCTHBII TE€pMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTrOpaHMsl, 3JEKTPOCKOIl, PEOcTar), COCTaBIIATh
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEeN0BATEeNbHbIM U NapauIeIbHbIM COEIUHEHUEM
AJIEMEHTOB, pa3janyas yCJIOBHbIE 0003HAYEHUSI JIEMEHTOB AIEKTPUUECKUX LIETIEH;
IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MHPaKTUYECKOTro
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpOicTBamuy,
COXpaHEHMsI 370pPOBbsi M COONIOJCHHS HOPM D3KOJOTMYECKOTO IOBEICHUS B
OKpYKaroIlei cpere;

OCYIIECTBIIATh MOUCK MHpOopMauu pusnueckoro coaepxanus B UHTepHere, Ha OCHOBE
UMEIOUINXCA 3HAaHUW M MyTEM CpaBHEHMS JTOTOJIHUTEIBHBIX HCTOYHHUKOB BBIIEISATH
UH(POPMALINIO, KOTOpasi SABJISETCS IPOTUBOPEUNBOM UM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHINOJHEHUH YUEOHBIX 3a/laHMI HAyYHO-TIOMYJISPHYIO JIUTEpaTypy
(bU3MUecKOro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaieTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM M3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3iaBaTb COOCTBEHHbIE IHCBbMEHHBIE M KpAaTKUE YCTHbIE COOOIIEHHUs, 00oO0mIas
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOIMYHO  TPEJCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JESATENIBHOCTH, TIPU 3TOM T'PaMOTHO HCIIOJIb30BATh M3yYCHHBIN MMOHATUIHBIN anmapar
Kypca (pHU3MKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

IpPU BBIIOJHEHUH Y4YEOHBIX MIPOEKTOB M HCCIEA0BaHUN (U3UYECKUX MPOILIECCOB
pacnpeensaTh 00sS3aHHOCTH B IPYIIE B COOTBETCTBUU C IOCTABIEHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBHIIOJHEHHEM IUJIaHa JEWCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJaJ B  JIEATENBbHOCTh  TPYINIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K kxonny oOyueHus B 9 kJjacce mpeiMeTHbIe pe3yiabTaThl Ha 0a30BOM YpOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

UCIIONIb30BAaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHUs, nedopmManus (yrnpyras, miacTH4ecKas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U TNEPErpy3KH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHW4YeCKne KojiedaHWsi W  BOJHBI, 3BYK, MHQpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U



JAIbHO30PKOCTh, CIEKTPhl HCIYCKaHWs W TOTJOUIeHHs, anbda, Oera- M ramma-
U3JTy4EHUs], U30TOIIbI, SIACPHAs SJHEPIETUKA,

pa3iauyaTrh SBIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MNPSMOJIMHEHHOE IBUXKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaIeHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHCTBUE TE€J, PEAKTUBHOE JBUKCHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHYXKIEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE JBM)KEHHE, OTPaXXEHUE 3BYKa, MPSMOJIMHEHHOE pPACIPOCTPaHEHUE,
OTpaXEHUE U IIPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3I0KEHUE
0ernoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAIbHBIX I[BETOB, IMCIIEPCUSI CBETa,
€CTECTBEHHAsl PaIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3ITYUECHHUS ) T10
ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE
(du3nyeCcKoe SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKpY)KarolieM mMupe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: MPHIMBEI U OTIIUBHI, JBIDKCHUE TUIAHET
ConHe4yHOM cUCTEMbl, PEaKTUBHOE JIBUIKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHWE BOJHBI, ILYHAMH, 3XO, LBETa Tell,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OWOJOTHYECKOE  JCWCTBHE  BHIUMOTO,
yIBTPApUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
dboH, KOCMHUYECKHE JIy4d, PAAHUOAKTUBHOE W3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
NEICTBUE PaIMOAaKTUBHBIX M3IYyYeHHI HA OPraHU3M YelOBEeKa), PU ITOM IEPEBOAUTD
MPaKTUYECKYIO0 3a/ayy B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUN;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BEITMYUHBI (CPEeIHsISI 1 MTHOBEHHAs] CKOPOCThH Tejla NMPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOHOTO TMAaJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAJIbHAS HEPIUs Teja, MOJAHIATOIO
HaJ[ TOBEPXHOCTHIO 3€MJIH, TOTCHITHAIbHAS SHEPTHS CKATOW MPYKUHBI, KHHETHYECKas
DHEPrus, MOJHAg MEXaHUYECKasi YJHEPTHsl, IEPUO] U YacTOTa KoJIeOaHU, ITUHA BOJHBI,
TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MMOKA3aTENb MPETOMIICHHUS CPEJIbl),
MIPU OMUCAHWU TPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICT UCIOJIB3YEMBIX BEIHYHH,
0003HaYCHHS U €IMHULIB (PU3NYECKUX BEIMYMH, HAXOAUTH (DOPMYJIIBI, CBSI3BIBAIOIINE
JTaHHYI0 (U3UUYECKYIO BETUYHHY C IPYTUMH BEJTMUYUHAMU, CTPOUTH TPpaUKN U3YIEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Teld, (pU3NUYECKHUE SIBICHUS U MPOLIECCHI, NCIOJb3YS 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUHU CHUII,
MPUHLINI OTHOCUTeNbHOCTH ["anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEeHUs UMITYJIbCa,
3aKOHBl OTPaX€HHS U TMPEJIOMJIEHUS CBETa, 3aKOHbl COXPAaHEHUS 3apsIOBOrO H
MacCCOBOT'O YHCEJI IPH SJIEPHBIX PEAKITUSX, IPU TOM JIaBaTh CJIOBECHYIO (POPMYTHUPOBKY
3aKOHA U 3aIlUChIBATh €r0 MATEMATHUYECKOE BBIPAXKEHUE;

OO0BSACHATH (pU3MUECKHE TMPOIECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallUii  MPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBISIBIATh  MPUUYHUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKHX IIIaroB ¢ OMOPOM Ha 2—
3 U3YyYECHHBIX CBOWCTBAa (U3MYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;



pewaTh pacy€THble 3aa4n (OMUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCIIOIb3Ys
3aKOHBl M (DOpMyJibl, CBs3bIBaOLIME (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaIU3a
YCIOBHS 3a/layd 3alKChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIIAE WIIH
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTh PACUYEThl U  OLIEHWBATh PEATUCTUYHOCTh IOJYYEHHOIO 3HAa4YEeHHUs
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaThb MPoOIEMbl, KOTOPBIE MOKHO PEIINTh PU MOMOIIN (PU3HUECKUX METOJIOB,
UCMONb3Yysl OIMCAaHHWE MCCIENOBAHUSA, BBIJCIATh IPOBEPSIEMOE IPENIOJIOKEHHUE,
OLICHUBATh MPABUIBHOCTh MOPSAKA NPOBENEHUS HCCIEAOBAaHUS, IeNaTh BBIBOJHI,
UHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOICHUI U OIBITOB;

IPOBOJIUTH OMBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WIN (U3NYECKUX CBOMCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojebaHuil NpyKMHHOTO MasgTHUKA OT MAacchl rpy3a U KECTKOCTU IPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/bl MAJIbIX KOJeOaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pa3jIoKeHHe OENIoro CBETa B CIEKTP, U3YUYEeHUE CBOMCTB H300paKEHUS B TNIOCKOM
3epKajie U CBOWCTB M300pa)keHUs MpeAMeTa B coOuparoled JuH3e, HaOJIoJAeHHe
CIUIOIIHBIX ¥ JIMHEHYaTBhIX CIEKTPOB M3JIYYEHHUs): CAMOCTOSTEIbHO cOOUpaTh
YCTAHOBKY M3 H30BITOYHOrO Habopa 000OpylOBaHMS, ONUCHIBATh XOJ OIBITA M €ro
pe3yabTaThl, (GOPMYITHPOBATH BHIBOKI;

IPOBOAMTH IPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX HM3MEPEHUMN, ONpeneNss CpeaHee
3Hau€HUEe H3MepsieMON BelIUYuHBl ((OKYCHOE paccTOsSTHUE CcOoOMparolieil JIMH3bI),
000CHOBBIBaTh BBIOOp criocoba n3mepeHus (M3MEpUTEIHLHOTO MTPUOOpPa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCHOJIb30BAHHUEM
IPSAMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JIBUKEHUU
0e3 HauaJIbHOM CKOPOCTH, MepHoaa KojaeOaH!i MaTeMaTH4ecKoro MasiTHUKa OT JJTMHBI
HUTH, 3aBUCHMOCTH YTJIa OTPAXCHUS CBETA OT YIJIa MaJeHUs M yria MpeIOMIICHHUS OT
yIiia MajieHus): MJIaHUPOBATh HMCCIIEIOBAHUE, CAMOCTOSITEIbHO COOMpAaTh YCTaHOBKY,
(bUKCUpPOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3NYECKMX BEIMYUH B BHJIE
TaOIuI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIeI0BaHUS;

NPOBOJUTh KOCBEHHBIE H3MEpPEHHUS (QU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh |
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOA(P(GULUMEHT TPEHUs CKOJIbKEHHUS, MEeXaHW4yeckas padbora u
MOIITHOCTb, YAaCTOTA U IMEPHO/I KOJIeOaHNIH MaTEMaTHIECKOTO U IPY>KUHHOTO MasITHUKOB,
ONTHYECKas cuja coOuparomel JHMH3BI, pPaJuOaKTUBHBIA (OH): TJIAHUPOBATH
U3MEpeHHus, coOMpaTh HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY M BBIIOJHATH H3MEpPEHHUs,
CIIeysl IPEIUIOKEHHOW HHCTPYKITUH, BEIYUCIISATH 3HAUCHUE BETMYMHBI U aHATM3UPOBATh
MOJTy9YCHHBIC PE3YIIbTAThI C YIETOM 33JJaHHOM IMOTPENTHOCTH U3MEPECHHUH;

coOioiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
00opy0BaHUEM;

pa3nnyaTth OCHOBHBIE NPHU3HAKU H3YYEHHBIX (DM3MYECKHX MOJENEeH: MaTepuaibHas
TOYKa, a0COMIOTHO TBEPJOE TENO, TOUYEYHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOJIENIb ATOMA, HYKJIOHHAs MOJIENIb aTOMHOTO SIpa;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPON HA UX OMHUCAHUS (B TOM YUCIIE: CIUAOMETP, TaTUUKU MOJIOKECHHUS,
pacCTOAHUS U YCKOPEHHMS], PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapaT, ONTUIECKHE



CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), HCHOIB3ysd 3HaHHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX MPHUOOPOB U TEXHOJOTHMUECKUX MPOIECCOB MPH PEUICHUH y4eOHO-
IPAaKTUYECKUX 3ajlay, ONTUYECKUE CXEMbI JJIS OCTPOCHUS M300paXKeHUN B IJIOCKOM
3epKajie ¥ coOuparoLeil J1H3e;

OPUBOAUTH TPHUMEPHl (HAXOAUTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMH B TIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30MaCHOCTH TMpH OOpaIleHud ¢ NpUOOpaMH U TEXHUYECKUMH YCTPOHCTBAaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHUS HOPM OSKOJOTMYECKOI'O IIOBEACHMS B
OKpYXarollen cpene;

OCYILLIECTBIIATh MOMCK MHpOpManuu (¢uzndyeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl TOMCKOBBIM 3ampoc, HAaXOJUTh IIyTH OIpeAeIeHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh NIPU BBIOJHEHUM Y4E€OHBIX 33JaHUIl HAYyYHO-TIOMYJISIPHYIO JINTEPATypy
(U3UYECKOT0 CO/IEPKAHUSL, CIIPABOYHbIE MaTEepHUaJIbl, pecypchl ceT IHTepHeT, BIajeTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, NpeoOpa3oBaHUs HHPOpPMALUM W3 OJHON
3HAKOBOU CUCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE ¥ YCTHBIE COOOIIEHHS HA OCHOBE HH()OPMAIIIH 13
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COJAEp)KaHUs, MYOJIMYHO MpPEeJCTaBIATh
pe3ynbTaThl IPOEKTHON WIIM MCCIEA0BATENbCKON AESITENbHOCTH, IPU ITOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKA U
COIIPOBOKIATh BBICTYIUIEHHE Mpe3eHTaled ¢ y4éToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnsie IIpakrHyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3znes 1. ®usuka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
11 ®dusnka - HayKa O MPUPOJIC 2 buomorexa LIOK
' K PHPOA https://m.edsoo0.ru/7f416194
bubnuoreka [IOK
1.2 o 2 1
FSHACCKHC BEIAMHBL https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAYYHBII METO/I ITO3HAHUS 2 1 bubmmorexa LIOK
' I A https://m.edsoo.ru/7f416194
Wroro mo paszneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 C 1
TPOCHIE Betectsa https://m.edsoo0.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 2 1 bubnuoreka [{OK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperatHbie COCTOSIHHSI BEIIECTBA 2 htl/tIpSJ,I:I;I/OrrTl.GeI:jasc])Jé). (U/7FA16194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHu4ecKkoe IBUKEHUE 3 nommorexa [O

https://m.edso0.ru/7f416194
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bubnunoreka LIOK

2 n 4
3 HEpLIHA, Macea, HA0THOCTD https://m.edsoo.ru/7f416194
bubnunoreka LIOK
. .B 14
33 Crna. Bugst cun https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Paznen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Hasnenue. [lepenaya qaBnenus TBEPALIMU 3 bub6nmoreka [IOK
' TeJaMU, JKUIKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JaBnenue KUuIKOCTH 5 brbmmorexa LIOK
' A https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.3 ATmoceproe asrenne 6 https://m.edsoo.ru/7f416194
44 JleicTBUE KUAKOCTH U raza Ha 7 bubmuoreka [IOK
' HOrpyXEHHOE B HUX TEJIO0 https://m.edsoo0.ru/7f416194
Uroro no pazaeny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nmorexa LIOK
1 P
> 400Ta  MOLIHOCTE 3 https://m.edsoo0.ru/7f416194
5.2 IIpocTele MEXAaHU3MBI 5 bubmorexa HOK
' POCTRIC ME 3 https://m.edso0o.ru/7f416194
bubmmoteka IIOK
. M 4
53 CXAHHACCKad SHEpTiA https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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8 KVIACC

KouunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/l Konrpoubusie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
bubmuoreka [JOK
11 C i 7
TPOCHIE M CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 2
CIVIOBLIE HPOLECEht https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znea 2. DiiekTpuyeckne U MAarHUTHbIE SIBJIEHUS
21 DIIeKTpUUECKHe 3apsiabl. 3apssKeHHbBIS 7 1 bubnuorexa [JOK
' TeJla ¥ X B3aMMOJEUCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsSIHHBIN 27EKTpUUYECKUN TOK 20 1 2 hgpsj,l:l;ll(r);.egii.ru 17f4181ce
bu6nmoreka [JOK
2.3 M 6 1 1
ATHITHRIC ABACHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 C) 4
HICKTPOMATHITTHA HHAYICHIA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 3 5

I[TPOTPAMME
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9 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejoB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' ONKMCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B I 20 1 3
SAIMOACHETBHACE TeT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHbL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. Mexanndeckne Ko1e0aHusi U BOJIHBI
bu6nmoreka [JOK
2.1 M o 7 3
CXAHIICCKHC KOJCHAHMIA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCRUC BOTHEL. IBYR https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 5 bubnuoteka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4ab
Hroro no paszneny 6

Pa3gen 4. CBeToBbIE AIBJIEHUSA



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

4.1 3aKOoHBI pacCIpOCTPAaHEHHUS CBETA 6 2 Bu6mnorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
| nu 4 1
5 CIyCKaHME U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 A 7 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTtebHO-00001aI0IIM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOT'PAMME
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MMPOBEPSEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yjabrara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaAMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHUs

11

HCII0JIb30BAaTh U3YUCHHBIC ITOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SIBJICHHUC

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHUS B IPUPOE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4yeOHYI0, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUIN

14

1.5

OINUCHIBATh M3YYECHHBbIE CBOWCTBA Tel W (PU3MUYECKUE SIBICHHUS,
UCIIONIb3YS (PU3MYECKHe BEIUYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPaKTOBaTh (PU3UUYECKUH CMBICT MCIOJIB3YeMBbIX BEJIWYMH, HX
0003HAUYEHUsSI U EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMUYUHY C
JPYTMMHU BEJIMUYMHAMU, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

XapaKTCPU30BaATh CBOMCTBa TECII, (I)I/ISI/I‘ICCKI/IC SABJICHUA U IMPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OTOM JaBaTb CJIOBCCHYIO
q)OpMYJIHpOBKy 3aKOHa M 3alucCbiBaTb €ro MaréMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSICHATh (PM3MUECKUE SBIICHHS, TIPOLIECCH U CBOHCTBA TEIl, B TOM
yuciae M B KOHTEKCT€ CHUTyallUd MPaKTUKO-OPHEHTUPOBAHHOTO
XapakTepa: BBIABIATH INPUUYNHHO-CIICACTBEHHBIC CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIorM4eckux IIaroB ¢ omopoil Ha 1 — 2
M3y4YCHHBIX CBOWCTBA (DM3MUYCCKHUX SBICHUH, (H3MUECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTU

1.7

pemaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCTIONb3YS 3aKOHBI U

(dbopMynbl, cBsi3bIBatOlME (DU3MUECKHE BEJIMYUHBL: HAa OCHOBE




aHajJInu3a yCl10oBus 3aga4du 3allMCbIBATh KpaTKoeC ycioBue,
IIOACTAaBJIATH (1)1/1314%01(1/16 BCJIIMYHUHBI B q)OpMYJ'II)I U IIPpOBOOUTH
pvaéTm, HaxXoJuThb CHpPaBOYHBIC IOAaHHBIC, HGOGXOHI/IMBIG JJIs0
peICHUA 3aJa4, OLICHNBAThb PEAINCTUYIHOCTD HOHy‘lCHHOﬁ

(hU3HYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO DPELIUTh MPH TTOMOIIU
(u3MYeCKUX METOJO0B, B OMNHCAHUM HCCJIEIOBAaHUS BBIICIATH
MpoBepsieMoe  MpEeAnoyioxkeHue  (rumoresy),  pasiaudyarb U
HMHTEPIPETUPOBATH IMOJYUYECHHBIH pe3ynbTaT, HAXOUTh OIIUOKU B

XO0J¢€ oIibITa, ACJIaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SBICHUN WIH
¢bu3nuecKkux  CBOWCTB  Tell:  (OPMYNIHpPOBATh  MPOBEPSEMBIC
NPENONIOKEeHNsI, COOUpaTh YCTAaHOBKY U3  MPEAJIOKESHHOTO

O60py,[[OBaHI/I$I, 3aIIMChbIBAaTh X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

BBINOJIHATE MPSIMbIE U3MEPEHUs C UCIOJIb30BAHUEM aHAJIOTOBBIX U
M (dpoBBIX NPUOOPOB, 3aNMUCHIBATh MMOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOI a0COIOTHOM MOTrPEUIHOCTH U3MEPEHUH

MPOBOJIUTH  HMCCJICIOBAHUE 3aBHUCHMOCTH OJHOM  (DU3HUUECKOI
BEJIMYMHBI OT JPYrOM C HCIIOJIb30BAHUEM MPSIMBIX HU3MEPEHM,
y4acTBOBATh B IJIAHUPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAHOBKY W BBINIOJHATh M3MEPEHMS, CIEAysd NPEMIOKEHHOMY
miaany, (UKCUPOBATh pe3yibTaThl TOJYYCHHOM 3aBUCHMOCTH
(bu3MYECKUX BEIUYUH B BUJE MPEATOKEHHBIX TaOIUI] U TPaduKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM HUCCICAOBAaHUA

1.12

1.13

MMPOBOANUTE KOCBCHHBLIC HU3MCEPCHHA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH, CICAYA
npezmoxceHHoﬁ HHCTPYKIUU: IIpU  BBIIIOJIHCHUU H3MepeHHfI
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYIOBAaHUEM

1.14

yKa3plBaTh MNPUHLUIBI JACUCTBUS NPUOOPOB U  TEXHUYECKUX
YCTPOMCTB, XapaKTEepU30BaThb IPUHLHUIBI JCHCTBUS HW3Y4YCHHBIX
npUOOPOB M TEXHUYECKUX YCTPOMCTB C IOMOIIBI0 UX ONMCAHMS,
UCTOJB3ys 3HAaHUS O CBOWCTBAX (UBHYECKHX SBICHUH H

HE0OX0oaUMBbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

1.16

1.17

1.18

MPUBOJUTL TpUMEpHl (HaXoAWTh WH(MOpPMANHUIO O TpHUMEpax)
NPaKTHYECKOr0  HUCIONIB30BaHUS  (PU3MYECKMX  3HAaHUH B
MOBCETHEBHON KM3HU i1 OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢ TpudOpaMH M TEXHHYECKUMH yCTPOWCTBaMH,
COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOIO

MOBEJICHUS B OKPYKAIOIIECH cpefie

OCYILIECTBISATH OTOOP UCTOUHUKOB MH(pOpMaIuu B cetu MHTepHET B
COOTBETCTBUU C 3aJaHHBIM I[IOMCKOBBIM 3alpoCOM, Ha OCHOBE
MMEIOIUXCS 3HAHUNA U MYyTEM CpPaBHEHHS PA3IUYHBIX MCTOYHUKOB
BBICTISITE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTUBOPEUUBOM HITU

MOJKET OBITH HeﬂOCTOBepHOﬁ

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/1aHul
Hay4YHOINIONYJIIPHYIO  JIUTEpaTypy  (U3HMUECKOrOo  CoAepKaHus,
CIIpaBOYHBIE MaTepUallbl, pecypcbl cetu MHTepHeT, BlIageThb
puEéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMAaILIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

C03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHUKOB HH(OpMaANUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MMyOIUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIEAOBAaHUM, TPU STOM
IPAaMOTHO HCIIOJIb30BaTh M3YyYEHHBIN MOHATUWHBIN ammapaTr Kypca

(U3HKH, CONPOBOKIATH BHICTYIJIEHUE NTPE3eHTaluel

1.19

8 KJIACC

MpU  BBIIOJHEHWH  y4EOHBIX TMPOEKTOB M HCCIENOBaHUM
pacmpenenaTh OO0S3aHHOCTH B TPYIIe B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 33JauaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
JIEMCTBUI, aJeKBaTHO OIIEHMBaTh COOCTBEHHBIM BKJIad B
JIeATeIbHOCTD TPYIIIbL, BBICTPAaNBaTh KOMMYHUKATUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

Kon
NpoBepPsieMoOro
pe3yJjabTara

IIpoBepsiemble NpeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30oBaHus

11

HUCIIOJB30BAaTh ITOHATHUA




1.2

13

pas3iiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/I3I/I‘IeCKO€ SABJICHUC

pacrno3HaBaTh MPOSABICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B
OKpY>KaloIlleM MHUpE, B TOM 4Hcie (U3NIECKUe SIBICHUS B IPUPOJE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 3a7]auy B yUeOHYIO, BBIICTSATh

CYIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

14

OIMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCHONb3ysd (U3UYECKHE BEIUYMHBI, IPU ONMCAHUM IPABUILHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  WCIOJB3YEeMBIX  BEIHYHH,
0o0O3HaUeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIHYMUHY C
JIPYTUMH BEJIMYUHAMHU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

1.5

1.6

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Yysl WU3YYEHHBIC 3aKOHBI, IIPU HITOM JaBaTb CJIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro MaTeMaTH4eCcKoe

BBIPDAKCHUC

OO0BACHATH (PU3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalUil IPAaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux maroB ¢ nMomoubio 1 — 2 M3ydeHHBIX CBOWCTBA

(u3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3a7auu B 2 — 3 NEHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dbopmysbl, CBs3bIBaOIIME (U3UUYECKHE BEIUYMHBI: HA OCHOBE
aHajlM3a yCJIOBHUA 3a/1a4M 3allMChIBATH KPATKOE YCIOBUE, BBIABIIATH
HE/IOCTAaTOK JAaHHBIX JUIS pelIeHHs 3a/aud, BBIOMpPATh 3aKOHBI U
(dbopMyIibl, HeoOXOIUMBIE AJisi €€ pelleHus, MPOBOAUTh PAcU€Thl U
CpaBHUBATh NOJYYEHHOE 3HaueHHe (U3NYECKON BEIMYMHBI C

U3BECTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh HMpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU
(U3NYECKUX METO/IOB, HCIIONB3Ysl ONHCAHHWE HCCIEIOBaHMA,
BBIIEIIATH IPOBEPAEMOE NIPEAIIONIOKEHUE, OLICHUBATh IIPAaBUIBLHOCTH

nopsaaka ImpoBCACHHUA UCCIICA0BAHUA, NCTIATh BHIBO/bL

1.9

OpOBOAWUTL OIBITHEL 10 HaGJHO,Z[eHI/IIO q)HSI/I‘{CCKI/IX SIBJICHUM WU

(U3MYeCKUX  CBOMCTB  Tel:  (HOpPMYyJIUpPOBATH  IMPOBEPSIEMBIC




1.10

NPENoJI0KEeHNsI, COOUpaTh YCTaHOBKY M3  IPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJIbI

BBITIOJIHATH MPSIMbIE M3MEPEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB H  JAaTYMKOB (U3WUECKUX BEJIMYMH, CPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C  y4€ToM 3a7aHHOM  aOCONMIOTHOM

MOrPELMTHOCTH

1.11

1.12

MPOBOJUTH MCCIIEOBAHUE 3aBHUCHUMOCTH OJHOH  (PU3UUECKOM
BEJIMYHMHBI OT JAPYIrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHUI:
IUIAaHUPOBATh HCCIIEOBAaHUE, COOMpPATh YCTAHOBKY M BBIIOJHATH
U3MEpEHus, Cileqysd MpeAoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yJIbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJIE TaOJIULl U TpaduKOB,

ACJIaTh BbIBOABI IO PE3yJibTaTaM UCCICAOBAHN

MPOBOANTh  KOCBEHHBIE  U3MEpPEHHS  (PU3MYECKHX  BEIUYUH:
IJIAHUPOBaTh ~ W3MEPEHHUs,  COOMpaTh  AKCHEPUMEHTAIBHYIO
YCTaHOBKY, CJeaysl MpEeUIOKEHHON HWHCTPYKIUU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

1.14

1.15

1.16

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M
TEXHUYECKUX YCTPOMCTB C OINOPOM HA MX ONMCAHMS, UCIOJIb3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

pacrmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOICTBA U H3MEPUTETIbHBIC
HpI/I60pI)I 10 CX€MaM M CXEMAaTUYHBIM PUCYHKaM, COCTABJISATb CXCMbI
JNEKTPUYECKUX IEMel ¢ TMOCIeNOBaTeIbHBIM M TMapalieIbHBIM
COCIMHEHUEM DJIEMEHTOB, pa3jnyas yCJIOBHBIE O0O3HAYCHUS
AJIEMEHTOB JIEKTPUYECKHX IeTeH

MPUBOJUTh TpUMEpHl (HaXoAWTh HWH(MOpPMALHIO O TpHUMEpax)
IMPAKTUYICCKOT' O HUCITIOJIB30BAHUA (1)I/ISI/I‘I€CKI/IX 3HaHUU B
MOBCETHEBHON JKM3HHM JUIs oOecriedeHus O€30MacHOCTH IpHU
oOpamieHun ¢ TpubOpaMH H TEXHHYECKHUMH YCTPONCTBAMH,
COXPAHEHUS 3JI0OPOBbSI M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEICHUS B OKPY>KAIOUIEH cpeie

1.17

OCYIIECTBIIATh MOUCK HMH(OpManMM (U3NYECKOTO COJAEP>KaHUS B

cetu IHTEpHET, HA OCHOBE UMEIOLUXCS 3HAHUHN U IIyTEM CPaBHEHUS




1.18

1.19

JOIIOJIHUTCIIBbHBIX HMCTOYHHMKOB BbIACIATH HH(bOpMaL[I/IIO, KOTOpasa

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBITH HG,Z[OCTOBCpHOI;'I

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaATypy (PU3MUECKOrO COAEp KaHusl, CIIPABOYHBIC
MaTepuaibl, pecypcsl cetu VHTepHeT; BiaaeTe npuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAITIH U3 OJTHOM

3HAKOBOW CUCTEMBI B APYTYIO

CO3/1aBaTb COOCTBEHHbIE THCbMEHHbIE U KpaTKUE YCTHBIC
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(bU3MUECKOTO COAEep)KAHUS, B TOM YHCIE MYOJIUYHO MPEACTaBIATh
pe3yJIbTaThl MPOEKTHOMN UIT UCCIEN0BATEIbCKOM AESITENbHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YYECHHbIA IMOHATUHHBIN amnmapar

Kypca GU3UKH, COTPOBOXKAATH BRICTYIIJICHUE TIPE3EeHTallUEH

1.20

9 KJIACC

[P BBINOJIHEHUH YYE€OHBIX IIPOEKTOB U UCCIEA0BaHUN (PU3MUECKUX
IIPOLIECCOB pacIpesiesiATh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIEIWTHh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUM U KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBIH BKJIQJ] B JEATENBHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJECWUCTBUE, IIPOSABIAS  T'OTOBHOCTHb

paspeniaTh KOH()IUKTHI

Kon
NMpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/I3I/I‘{eCI(OC SIBJICHUC

pacro3HaBaTh MpPOSBIEHUE H3YYEHHBIX (PU3MUECKUX SIBICHUU B
OKpY>KaloIlleM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHUS B IPUPOJE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 3a7]auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIC CBOMCTBA (IPU3HAKHM) (PU3NICCKUX SIBICHUI

14

OIMUCBIBATL H3YUYCHHBLIC CBOMCTBA TElI U q)mnqecm/le SABJICHUA,

HCIIOJIB3YA (bnzpmecxne BCJINMYXHBI, IIPH OIHCAHUKU IIPABUIBHO




TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAUYeHUsI U EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUThH
(GopMynbl, CBS3BIBAIONIME JaHHYIO (PU3MYECKYIO BEIHYUHY C
JOPYTUMHU BEeJIMYMHAMU, CTPOUTH I'padUKH U3YUEHHBIX 3aBUCUMOCTEMN

(hU3HYECKUX BEIIMYUH

1.5

1.6

1.7

1.8

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
WCIIONIb3YSl M3Y4YCHHBIE 3aKOHBI, MPH 3TOM JaBaTh CIIOBECHYIO
(GOopMyIIMpPOBKY 3aKOHa H 3alHCBIBaTh €ro MaTeMaTHYeCKOe

BBIPA’XCHHUC

OOBSACHATH (PU3UYECKHE MTPOILIECCHl M CBOMCTBA TEJI, B TOM YHUCIIC U B
KOHTEKCTE€ CHUTYallMid MPAaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX IIAroB ¢ MOMOIIBI0 2 — 3 M3y4YEHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHGHHﬁ, (I)I/I?»I/I‘ICCKI/IX 3daKOHa WJIKM 3aKOHOMCPHOCTHU

pemats pacué€THble 3a7auyu (omuparonyecs Ha cucremy u3 2 — 3
YpaBHEHUI), WCIONb3Yys 3aKOHBI W (OPMYJbI, CBS3BIBAIOIINE
¢u3nuecKkue BENMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3aJauyd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISIBISATH HEIOCTAIONIUE WIIH
M30BITOYHBIE IaHHBIC, BRIOUPATH 3aKOHBI U JOPMYIIbI, HEOOXOANMBIE
JUTSL PEIIeHUs], IPOBOJANTH PACUEThl M OLICHUBATh PEATMCTUYHOCTH

TOJIYUYCHHOT' O 3HAaUCHUA (bHSH‘ICCKOﬁ BCIIMYHHBI

pacro3HaBaTh IMpOOJEMbI, KOTOPbIE MOXKHO PELIUTh IMpPU IOMOIIU
(bU3MUECKUX METOJIOB, UCIIOJIB3Ysl OIIMCAHUE UCCIIEIOBAHMS], BBIICIIATD
MIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSAIKA
IIPOBEJICHUST MCCIECIOBaHMs, [EJIaTh BBbIBOJbI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

1.9

1.10

MPOBOJIUTH OTBITHl TI0 HAONIONEHUIO (DU3MUYECKUX SIBICHUH WIIH
(U3NYECKUX CBOWCTB TEI: CAMOCTOSATEIILHO COOMpATh YCTAHOBKY U3
n30bITOYHOrO0 Habopa 000pyI0BaHMs, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI

MPOBOJUTH TPU HEOOXOTUMOCTH CEpPHI0 NPAMBIX H3MEPEHU,
OIpeIeTIsisl CpeHee 3HAYeHHe H3MepseMOoil BeauuuHbl ((HOKyCHOE
paccrosiHue coOuparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoda

U3MEPEeHUS (M3MEPUTEIHHOTO MpUOopa)




1.11

MPOBOJIUTH HCCIIEIOBAHHE 3aBUCHMOCTEH (PU3MUECKUX BEJIWYHH C
UCTIOJIB30BaHUEM MIPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH DPE3YNIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYMH B BHJE TaOIHIIN

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM UCCICAOBAHNA

1.12

1.13

MPOBOJANTh  KOCBEHHBIC U3MEpPEHHS  (PU3UYECKHX  BEIMYUH:
IUIAHUPOBaTh ~ HU3MEpEHHus,  coOupaTh  SKCIEPUMEHTAIbHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHHUs], CIEAYys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYHHBI M aHAIM3UPOBATH
MOJYYEHHBIE PE3YJbTaThl C YU4E€TOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0€e30macHOCTH IIpu pa60Te C

1a00paTOpPHBIM 000pyIOBaHHEM

1.14

1.15

1.16

1.17

pa3nuyaTtb OCHOBHBIC MPU3HAKU M3YyYCHHBIX (DU3NYECKUX MOIECIICH:
MaTepuajibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOYEUHBIH
HMCTOYHMK CBETA, Jyd, TOHKAs JIMH3a, IUIaHETapHas MOJENb aToMa,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

UCIOJIb30BAaTh CXEMbl M CXEMaTHUYHBIE PUCYHKH M3yYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENBHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOIECCOB MPHU PEIIEHUH Y4eOHO-TIPAaKTHUECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS M300pakeHU B IIIOCKOM
3epKaie ¥ cobuparomeit TmH3e

NPUBOAUTH TpUMEpHl (HaXOIUTh HHGPOPMAIMIO O MPHUMEpax)
MPaKTUYECKOTO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus Oe30MacHOCTH IpH
oOpamieHun ¢ mnpubopaMHd UM TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHHs 370pPOBbS U COOJIOACHUS HOPM SKOJIOTUYECKOTO

MOBEICHUS B OKPY>KAIOLIEH cpefie

1.18

OCYILIECTBIATh NOUCK HMH(pOpMAIMKU (PU3HMUECKOrO COAEp’KaHHs B
cetu VIHTEpHET, CaMOCTOSATENBbHO (HhOPMYIHPYS OUCKOBBIN 3ampoc,

HaXOOUTh MYTU OMNpEAENeHUS JTOCTOBEPHOCTH  IOIYYEHHOM




1.19

1.20

1.21

nH(OpPMAIIMA HAa OCHOBE MMEIONIUXCS 3HAHUW M JIOTMOTHHUTEIBHBIX

HMCTOYHHKOB

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaATypy (PU3MUECKOrO COAEp KaHusl, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceth VHTepHeT; BiaaeTh NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAITIH U3 OJTHOM

3HAKOBOW CUCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHbIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUYECKOTO
CoJlepKaHusl, MyOJINYHO MPEJCTABISATh PE3YIbTaThl IPOSKTHON WU
HCCIEAOBATEIIbCKON  NEATENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIIOJIb30BaTh M3yYCHHBIM TOHATUUHBIA ammapaT H3y4aeMoro
paszena (U3MKU U CONPOBOXKAATh BBICTYIUIEHHE IpPE3EHTalueil ¢

y‘IéTOM 0COOEHHOCTEH AyauTOpUN CBEPCTHUKOB

MIPH BBIMOJHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
MIPOLIECCOB paclpeAesiaTh 00S3aHHOCTH B TPYINE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTh TPYMINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI




ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KUIIACC

Kon
pa3iena

Kon
3JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILETO MHUPA

1.1

1.2

®dusuka — Hayka O npupoze. SBieHHs NIpPUPOABI.
@usnueckue SBICHUA: MEXaHUYECKUE, TEIUIOBBIE,
IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE

®dusnueckue BeTMUMHBL. M3MmepeHune (u3HUECKHX

BennunH. Dusnueckue mnpubopsl. [lorpenrHocts

U3MepeHnuil. MexxayHapoHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcTtecTBeHHOHay4YHBIII METO] IIO3HAHMSI: HAOJIO/IEHUE,
IIOCTaHOBKA HAY4YHOI'0 BOIPOCA, BBIABUKCHUE TUIIOTES,
HKCIIEPUMEHT IO IIPOBEpPKE TUIOTE3, OOBSICHEHUE

Ha6moz[aeMor O SABJICHUSA
Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

[TpakTyeckue paboOTHI:

N3mepenne paccTOsTHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Ornpenenenne pa3MepoB MAIbIX TEJ.

N3mepenune temnepaTypsl IpU MOMOUIHN >KUIKOCTHOTIO

TEPMOMETPA U JATYMKA TEMITEPATypPbI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEIIIECTBA

2.1

2.2

CrtpoeHue BeecTBa: aTOMbl U MOJIEKYJIbL, UX Pa3MEpHI.
OnbIThl, JOKAa3bIBAIOIIME JUCKPETHOE  CTPOEHHUE
BEILIECTBA

JBwxenue wyactuy BenlecTBa. CBs3b  CKOPOCTH
JIBIDKEHUST YacTHI[ C TeMmIeparypoil. bpoyHoBckoe

IBIDKeHUE, T Qy3us

2.3

B3anmoneiicTBre 4acTHI BELIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHUEC




24

##H#Par##H# ArperaTHole COCTOSIHUS BEILECTBA:
CTpOGHHE  Ta30B, KHUIKOCTEH M TBEPABIX
(kpuctauinyeckux) Tea.  B3aumocBsa3p  MexIy
CBOWMCTBAaMM  BELIECTB B  Pa3HbIX  arperaTHbIX

COCTOSAHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUCM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOIBI

2.6

[TpakTuyeckue pabOTHI:

Onenka JuaMeTpa aroMa METOAOM  psaoB (¢
UCTOJIb30BaHuEeM (GoTorpaduii).

OneIThl MO HAOIIOJIEHUIO TEIUIOBOTO PACHIMPEHUS
rasos.

OnpiTbl 1O OOHApY)KEHUIO  JCWUCTBUA  CHUIJI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBM)KEHUE
3 Cxopoctb. CpenHsisi CKOPOCTb IpU HEPaBHOMEPHOM
' JIBUKEHUH. Pacd€r myTH 1 BpeMEHU JBUKECHUS
SBnenue nHepuuu. 3aKoH MHEpUUHU. B3anMonelictBue
3.3 TN KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja
3.4 IInotHocts  BemecTBa.  CBSA3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelllecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MIOMOUIbIO JUHAMOMETpA
37 SIBneHue TAToTEHUS U cuia TsokecT. Cuia TSKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
38 Cuna tpeHus. TpeHue CKOJIBKEHUS U TPEHHUE MOKOS.
' Tpenue B mpupoie U TEXHUKE
3.9 CloxeHue CuJjl, HalpaBJICHHBIX IO OJHOM MPSMOM.
' PaBHopelicTBYIOIIAsA CHIT
3.10 [TpakTuyeckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBUYKEHUS
(rapuka B OKHUIKOCTH, MOJEIU 3IIEKTPUUYECKOrO
aBToMOOWIs M Tak gjanee). OrmnpenerneHue cpeaHen
CKOPOCTH CKOJIbXEHHs Opycka WM IIapukKa IIo
HAKJIOHHOM IIockocTH. OmnpeneneHue IUIOTHOCTH
TBEépIOro  Tema.  OmbITBl,  JEMOHCTPHUPYOILUE
3aBHCUMOCTH PacTshKEeHUs (1edopMarivin) Npy>KUHbI OT
HOPUIOKEHHOW cuibl. ONBITHL, JAEMOHCTPUPYIOLIHE
3aBHCUMOCTb CHUJIbI TPEHUSI CKOJIBKEHUS OT BEca TeJla U

XapaKTepa COIMPpHUKaACarOUXCA HOBerHOCTeﬁ

dusnueckue BICHUS B IIPUPOJE: IPUMEPHI ABHKEHUS C
pa3IMYHBIMK CKOPOCTSIMH B )KMUBOM U HEKUBOU IIPUPOJIE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKC

TexHuueckue yCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

HaBnenue TBEpmoro tena. CriocoObl yMEHbIIEHUS WU
YBEJIMUYEHUS AABJICHUS

I[aBJ'IeHI/Ie raa. 3aBHUCHUMOCTh JaBJICHHUA TIa3a OT

00BEMa, TeMIiepaTypbl

4.3

4.4

4.5

4.6

Ilepenaya naBneHust TBEPABIMU TEIIAMHM, )KUIKOCTIMH U

razami. 3akoH Ilackams. IIlHeBMaTHUeCKHE MAIIIMHBI

3aBUCHMOCTh JaBJICHUS IKUAKOCTH OT TIYOHHBI.
I'mapocratuyeckuit MapajioKc. CooOmraromnuecs

COCyIHhI. FI/II[p ABJIMYCCKNEC MCXaHHN3MbI

Atmoctepa 3emnu U atMocepHOe JIaBJICHHE.
[IpyunHBl  CyIIECTBOBaHMS BO3AYIIHONH 000JIOYKH
3emuu. OmneiT Toppuyennu. 3aBUCUMOCTh
aTMoc(epHOro naBl€HUS OT BBICOTHI HaJ YPOBHEM
Mopsi

N3mepenne armocheprnoro masieHus. [Ipubopsr st

U3MEpeHusi aTMOC(EepHOro 1aBICHHUs

4.7

JleficTBHe KMIKOCTH M ra3a Ha IOTPYKEHHOE B HUX
Teno. BrlTankuBaromas (apxuMenoBa) cuiia. 3aKOH

Apxumena




4.8

IInaBanue Ten. Bo3gyxomnasanue

4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBUCHMOCTH Beca Tejla B BOJE OT
00béMa TOTpYKEHHOW B IKHIKOCTb 4YacTH Teja.
OmnpenenieHre BBITAIIKMBAIOIIECH CHUJIbI, JEHCTBYIOIIEH
Ha Telo, MNOrpyxkEéHHoe B KUAKOCTh. [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOLICH
Ha TEJI0 B JKUIKOCTH, OT MacChl Telia. OIBITHI,
JEMOHCTPUPYIOLIME 3aBUCUMOCTh  BBITAIKHUBAOLICH
CUJIBI, IEHCTBYIOILEH Ha TEJIO B )KUJKOCTH, OT 00BbEMA
MOTPY>KEHHOU B XKHUIAKOCTh YACTH TeJa U OT INIOTHOCTH
kuakoctd.  KoHCTpyupoBaHue — apeomeTpa  WIH
KOHCTPYMpPOBAaHUE JIOJKM U  ompeneieHue  eé

TPYy30IO0IbEMHOCTH

4.10

du3nyeckue SABJICHUA B mpupoac: BIIMSHHC
aTMOC(I)epHOI‘O JaBJICHHUA  Ha JKHBOM OpTraHHu3M,

TJIaBaHue PhIO

411

TexHuueckue yCTpoWcCTBa: COOOIIANOLIMECS COCYIBL,
YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHI IIpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOI Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 Mexannueckas MOIIHOCTD

- [TpocTeie MEXaHU3MBI: pbIYar, OJIOK, HaKJIOHHAs

' MI0CKOCTh. [IpaBuio paBHOBecHs phlyara

54 [TpumeHeHue paBuia PaBHOBECHS pbldara K OJI0OKy
«3onmotoe  mpaBwio»  MexaHukd. KoadouuueHt

55 MOJIC3HOT0  JEWCTBUS  MEXAHHU3MOB. [TpocTsie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTennmanpHast SHEPTUH TEJIa, TOTHATOTO HaJ 3eMIIEN

5.7 Kunernaeckas sHeprus

58 [Tonnas mexaHuyeckasi SHEprus. 3aKOH M3MEHEHUS U

COXpPaHCHUMA MEXaHU4YeCKOMH OHCPIruun




5.9

5.10

[TpakTuyeckue pabOTHI:

Onpeznenenue paboThl CHIIbI TPEHUS IPH PpAaBHOMEPHOM
JBWKCHHM Tela 10 TOPU3OHTAJIBHONW IIOBEPXHOCTH.
HccnenoBanue  yclIOBUM ~ paBHOBECHsI  pblyara.
N3mepenne KIIJ[ nHakinoHHOM I1uiockoctu. M3ydeHue

3dKOHa COXpaHCHUA MEXaHUYEeCKOMH OHEpIrun

du3nyeckue SBICHHUSI B npupoaec: pblHaru B TECIE

YCJIOBCKA

5.11

8 KJIACC

Kox Kon
pasnena JIeMeHTa

TexHu4Yeckne yCTpPOMCTBA: pblyar, MNOABUKHBIA U
HEMOJIBWKHBINA OJIOKH, HAKJIIOHHAS TJIOCKOCTh, TIPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS

6.1

TETUUIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETHUECKON
TEOPUM CTPOCHMs BemiecTBa. Macca M pa3Mmepsl
MoJsieKyn. OmbIThl, MOATBEPXKJAIOIIUE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TISIpHOKHHGTH‘-ICCKOﬁ TCOpHUn

6.2

Mogenun TBEPHOro, IKUAKOIO M razoo0pa3HOro
coctosiHUM BemiecTBa. Kpucramnnueckue u amopdHbie

TCJ1a

6.3

6.4

OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETUYECKOU

TEeopun

CMayuBaHue 1 KalmWJISIPHBIC ABJICHUA

6.5

TemnoBoe pacMpeHue U CKaTHE

6.6

Temneparypa. CBs3b TeMIepaTypbl CO CKOpPOCTBIO

TCIIJIOBOT'O ABUXKCHUS YaCTHUI]




Buyrpenuss JHEPTHSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEpPIruM: TEIulolepeaadya U COBEPIICHUE
paboThI
6.8 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKLIHUS, U3IIy4YEeHUE
KommuectBo  TemnoTel.  YaelbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
6.11 [ImaBieHne W OTBEpJEBAaHUE  KPHUCTAUIMYECKUX
. BEILECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanusa. Vcnapenwue.
6.12 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxuocTs Bo3yxa
6.14 OHeprus TOIMBA. Y IeJIbHas TEIIOTa CrOPaHUs
[Tpunmuner  pabotel  TermioBbix apurateneid  KITJ
6.15 TEIJIOBOrO JIBUTATeNsl. TemioBble ABUTATENN U 3alUTA
OKPYXaIOIIEH Cpeabl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTrUU B
6.16
TEIJIOBBIX MPOIECCAX
[TpakTudeckue paboTHI:
OnbIThI o 0oOHapyXEeHHIO JNEUCTBUA cull
MOJIEKYJIIPHOTO MPUTSIKEHUS.
OnbITel N0 BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOU
COJIM UJTU caxapa.
6.17

OnpITel 1O HAOMIOJEHUIO TEIMJIOBOIO paCIIUPEHUS
ra3oB, KUJIKOCTEN U TBEPIBIX TEIL.

Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LIMPUIIA.
OneIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh J1aBICHUS

BO3JIyXa OT €r0 00bEMa U HarpeBaHUsI HIIH OXJIQKICHHUS.




[IpoBepka rUNOTE3bl JTUHEWHOW 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA >KUIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIepaTypBbl.

Habmtoienue n3MeHeHus: BHYTPEHHEN 3HEPrUM Tena B
pe3yJbTare Terionepeaayn U padoThl BHEIIHUX CHIL.
HccnenoBanue SBJICHUS TerooOMeHa npu
CMEUIMBAHUM XOJIOJHOM U rOpsiuerd BOJBI.
OnpeneneHye KOJUYECTBA TEIUIOTHI, IOJIYyYEHHOTO
BOJIOM IpU TEIUIOOOMEHE C HarpeThiM METaNINYeCKUM
HUAJTUHAPOM.

Ornpenenenne yAaelbHON TEIJIOEMKOCTH BELIECTBA.
HccenenoBanue npouecca uCapeHusl.

Omnpenenenre OTHOCUTEIBHOM BIaKHOCTH BO3TyXa.

Onpez[eneHI/Ie YI[GHBHOﬁ TCIIJIOTHI IIJIaBJICHUA JIbJA.

6.18

6.19

dwusnyeckue SBICHUS B TPHUPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KaWUIAPHBIC SIBIICHUS B TPHUPOJIE,
KPHUCTAIIJIBI B IpUpO/Ie, n3nyderrne ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHEe Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpPONCTBA: KamWUIAPhl, NPUMEPHI
MCIIOJIb30BaHUsI KPUCTAILIOB, KUAKOCTHBIM TEPMOMETD,
JaT4UK TeMIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUHYECKHUE U MATHUTHBIE ABJIEHUA

7.1 OnekTpusanusd Tei. [[Ba poaa 3IeKTpUYeCcKuX 3apsJioB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTB CHJIbI B3aHMOJIEHCTBHS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEKIY TEIaMu)
DneKTpuueckoe noJie. Hanpsxénnocts

7.3 MEKTpUYECKOro mojs. [lpuHnmMm  cyneprno3umnuu

ANEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenn snexkTpuuecKux 3apsiioB. DJIEMEHTapHbII

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOTr0 3apsiaa
- ONEeKTpUYeCKU  TOK. YCIOBUS  CYyLIECTBOBaHUS
' ANEKTPUUECKOTO TOKA. ICTOUHHMKHM MOCTOSIHHOTO TOKA
[HenictBus 3JIEKTPUYECKOIO TOKa (Tenosoe,
1.7 XUMHUYECKOE, MAarHuTHOE). ODJIEKTPUUYECKHUH TOK B
JKUJKOCTSX U ra3ax
- Onektpuueckas uenb. Cuiia ToOKa. DJIEKTpUUECKOE
' HaIpsKEHUE
29 CormnpoTHBieHNE MIPOBOJIHHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa JJi yyacTKa Lenu
[locnenoBarenpHOE W MapalieIbHOE COEIUHEHHE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
213 DneKTpUYecKue Henu U MOTPEOUTENTH SIEKTPUUECKOM
. sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTrossHHBIE MarHuThI. B3anuMoaelcTBUuE MOCTOSTHHBIX
7.14
MarHuTOB
MarnutHoe mnone. MarHutHOe mojie 3€eMIIM U €ro
7.15
3HauY€HUE IS )KM3HU Ha 3emiie
216 OmnbiT Opcrena. MarHuTtHOE TOJIE AIEKTPUYECKOTO
. Toka. [[ppuMeHeHne PJIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
217 DIIEKTpOABUTATENb TOCTOSHHOTO TOKA. Vcronp30Banue
. AJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIopTe
218 Onpitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

unaykuuu. [Ipasumno Jlenna




7.19

7.20

DIIeKTPOreHeparTop. CriocoOsr MOJTyYCHUS
DIIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTuueckue pabOTHI:

OnbITHI O HAOJTIOICHUTO AJICKTPHU3AIIUN TEJT MHIYKICH
Y TIPU COMPUKOCHOBEHUH.

UccnenoBanue [OEWCTBUS AIEKTPUYECKOTO TOJISA Ha
MIPOBOJIHUKY M TUDJICKTPUKH.

COopka W mpoBepka padOTHl AICKTPUYECCKOW IIETH
IMOCTOSIHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIbI TOKA.

W3mepenue u peryupoBaHue HaMPsHKCHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO
yepe3 PpPe3UCTOp, OT CONPOTHBJICHUS PE3UCTOpA H
HaIPsHKEHUS Ha PE3UCTOPE.

OIBITHL, JIEMOHCTPUPYIOIINE 3aBHCHMOCTD
ANEKTPUUYECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TTONAAN MTONIEPEYHOTr0 CEYCHUS U MaTepuana.
[IpoBepka mpaBUiia CJIOXKEHHUSI HANPSHKEHUN TIpH
MOCJIEIOBATEIbHOM COSAMHEHUU [IBYX PE3HUCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapalljieIbHOM
coeMHEeHUU pe3uctopoB. OmpeneneHue  pabOThI
INEKTPUYECKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.
OrmpeniesieHe  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICIISAEMOMN Ha pe3ucrope. UccnenoBanne
3aBUCUMOCTH CHJIBI TOKA, UYILIETO YEPEe3 JIAMIIOUYKY, OT
HanpsbkeHus Ha Heil. Onpenenenue KII/I narpeBatesns.
Hccnenosanue MarduTHOTO B3aHUMOJICHUCTBUSA
MOCTOSIHHBIX MAarHUTOB. V3yueHue MarHUTHOTO MO
MOCTOSTHHBIX MAarHUTOB TpU WX OOBEIUHEHUH U
pazaenenuu. MccnenoBanue qeHCTBUS AIEKTPUUECKOTO
TOKAa Ha MarHuTHYIO CTPEJIKY. OmnEITHI,

JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI




BSaHMOHeﬁCTBHH KaTyliKy ¢ TOKOM U MarouTa OT CHJIbL
TOKAa M HANpaBJICHHs TOKa B Karymke. l3ydeHue
JIEMCTBHUSI MAarHUTHOIO TOJII Ha IMPOBOJHUK C TOKOM.
Konctpynposanue u U3y4YEHUE paboThI
3JIEKTPOABUTATEIS. N3smepenne KII
ANEKTPOJIBUTaTE€IbHONM  yCTaHOBKU.  OmNBITBI 1O
HCCIIE0BAHUIO SBJICHUS 3J€KTPOMArHUTHON
WHIYKIMU: HCCIICIOBAHUE W3MEHECHHH 3HAYCHHUS U

HaIlpaBJICHHUA HHAYKIIMOHHOTO TOKa

dusnueckre SBJICHUS B TPUPOAE: DICKTPUUYECKUE

SABJICHUA B aTMOC(bepC, QJICKTPHUYCCTBO  JKHUBBIX

7.21 OpraHU3MOB, MAarHUTHOE MOJie 3eMin, Apei( MOI0CoB,
POJIb MATHUTHOTO TOJIS JUISI KU3HU Ha 3eMiie, OJsIpHOe
CUSTHUE
TexHUYecKre YCTPOICTBA: SIEKTPOCKON, aMIEpMETp,
BOJIbTMETP, PEOCTAT, CYETUUK DIEKTPHUUECKON SHEPTUH,
799 DIIEKTPOOCBETUTENBHBIE TMPHUOOPHI, HarpeBaTebHbIC

. AIIEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
MPEeIOXPaHUTENH, IIEKTPOMArHUT, SJEKTPOJBUTATENb
MOCTOSTHHOTO TOKa, T€HEPaTop MOCTOSHHOTO TOKa

9 KJIACC
Kon Kon
[TpoBepsieMbIe TIEMEHTHI COJIEPIKAHHS
paznena DIIEMEHTa
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanndeckoe JABWXKEHHE. MarepualibHas TOYKa.
' Cucrema orcuéra
8 8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHUSI

8.3 PaBHOMEpHOE MPsIMOIMHEHHOE IBUKECHHE
###Par###HepaBHOMEpHOE MPSMOJTMHEHHOE

8.4 nBrkeHue. CpeHsisi 1 MTHOBEHHAs! CKOPOCTD Tella pU
HEPaBHOMEPHOM JABUKEHUU




VYckopeHue.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE

8.5
JBUKCHHE
8.6 CBo0Ooguoe magenne. OneiTel [ anunes
PaBHOMepHOE NBHXKeHUE MO OKpyXHOCTH. [lepuon u
8.7 yacToTa oOpaieHus. JInHelHass U yrioBasi CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT CyNIEPIIO3ULIMU CUIT
8.12 Cwuita ynpyroctu. 3akoH ['yka
513 Cuna TpeHHs: cujia TPEHHUS CKOJIBKEHUS, CUJIa TPEHHS
' MOKOSI, TPYTHUE BUJBI TPCHHUS
- Cuna TsSKECTU M 3aKOH BCEMHPHOTO TATOTEHUS.
' YckopeHue cBOOOTHOTO TaIeHUs
315 IBwxkenne mnmaner Bokpyr Comnna.  Ilepsas
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpy3ku
PaBHOBecue MarepuasbHOM  TOYKH. AOCOIIOTHO
8.16 )
TBEPJI0€ TEIO
817 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHOW OCBIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmmynsc tena. 3menenue umiyibca. UMmyasc cuitsl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHNE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
8 92 PaGota cun TsKecTH, ymnpyroctd, TpeHus. CBs3b
' SHEPTUH U PabOTHI
893 [ToreHnmanbHast dHEPIrUs Tela, MOHITOTO HAaJ
' MIOBEPXHOCTBIO 3eMIIU
8.24 [ToTeHnnanbHas SHEPTUs CXKATON MPY>KUHBI
Kunernueckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHHMYECKOW IHEPTUU




8.27

[TpakTuyeckue pabOTHI:

OnpezeneHue cpeHell CKOPOCTU CKOJIBKEHHs OpycKa
WIA JBHKCHUS IIApUKa MO0 HAKIOHHOM IUIOCKOCTH.
OnpezeneHre yCKOPSHUs TeJla IPU PAaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKIIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JIBUKCHHHM 03  HadalbHOM
CKOpOCTH.

[TpoBepka THIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JBY)KCHUU 0€3 HaYaJIbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psJ HEYETHBIX YHCEJI, TO COOTBETCTBYIOIIHEC
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

Hccnenosanue 3aBHCHMOCTH CHUTBI TpEeHUs
CKOJIbKCHUST OT CHJIBI HOPMAJIBHOTO  JIaBJICHHS.
Onpeneneane KOIPPUIUEHTA TPEHUS CKOJIBKEHUS.
OnpenencHue KECTKOCTH MPYXUHBL. OnpenencHue
paboOThI CHJIBI TPCHHS MPH PAaBHOMEPHOM JBH)KCHUH
TeJa Mo TOPU3OHTAIBHOM MOBepXHOCTH. OMpeneieHue
pabOThI CHJIBI YIPYrOCTH NpU MOABEME Tpy3a C
UCITIOJIb30BAHUEM  HETOJBM)KHOTO U TIOABHIKHOTO

OJIOKOB

8.28

du3nueckue SIBICHUS B npupoac: NpHUJIMBBI U OTJIIUBEI,
JABMKCHUC INJIIAHCT Conaeynon CHUCTCMbI, PCAKTUBHOC

JABVKCHUC )XHUBBIX OPraHU3MOB

8.29

TexHuueckne yCTpOWCTBA: CIOUAOMETpP, JAaTYUKHU

MMOJIOKCHUA, paACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHNWYECKUE KOJIEBAHUA 1 BOJIHBI

KonebarenpHoe TIBYDKEHUE. OcHOBHBIE
9.1 XapaKTepUCTUKH  KOJeOaHWH: Tepuoj], 4acroTa,
aMILTUTya
MaremaTuyeckKuii U TPYXKUHHBIA  MasiTHUKH.
9.2 [IpeBpamienrie  dHeprud  NOpuU  KoJedaTeIbHOM
JBYOKEHUU
03 3aryxatomue KoneOanus. BeIHYXIeHHBIE KOJICOaHUS.

Pe3onanc




9.4

Mexannueckue BoaHBL. CBolicTBA MeEXaHHYECKHX
BoJiH. [IpomonbHble W momepedyHbie BOJIHBL. JnuHa
BOJIHBI u CKOpPOCTH eé pacnpoCcTpaHECHHUS.
MexaHu4eckne BOJIHBI B TBEPAOM TeJle, CEUCMUYECKHUE

BOJIHBI

9.5

3Byk. [')poMKoCTb 1 BbICcOTa 3ByKa. OTpakeHuE 3ByKa

9.6

Wudpa3Byk U yIbTpa3ByK

9.7

[TpakTuyeckue pabOTHI:

OmnpeneneHre 4YacTOThl M IepHoja  KojeOaHH
MaTeMaTH4eCKOr0 MasTHHKA.

Omnpenenenre 4YacTOoThl M IepHoja KojeOaHHi
NPY)KUHHOTO MasTHUKA

HccnenoBanne 3aBUCHMOCTH [EpUOAa  KoyieOaHUM
NOJIBELICHHOIO K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanre 3aBUCHMOCTH [EpUOAa  KoyeOaHUI
NPY)KHHHOTO MasTHHKa OT Macchl rpys3a. [IpoBepka
HE3aBHCUMOCTH  TIepHoja  KoiebaHuil  rpysa,
MOJIBELIICHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
npyXuHbl.  M3MepeHne  yCKOpPEeHHSI  CBOOOIHOTO

naJicHus

9.8

9.9

®uznueckue SABJICHHS B IPUPOJE: BOCHPUITHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPICEHHE, CEHCMUUYECKHE BOJIHBI,
I[yHaMH, X0

TexHu4YecKkue YCTPONCTBA: 3XO0JIOT, HCIOJIb30BaHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE 1oJjie. DJIEKTPOMarHUTHbIE BOJIHBI.

101 CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
10 10.3 DnekTpoMarHuTHas mpupoja csera. CKOpOCTh CBETA.
' BoaHoBBIE CBOMCTBaA cBETa
[TpakTuyeckue paboOTHI:
10.4 N3yuenne CBOWCTB AJIEKTPOMArHUTHBIX BOJH C

MOMOIIIBI0 MOOMIJIBHOTO Tene(oHa
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dwusuyeckue SBICHHUS B TPHPOJC: OUOIIOTHYECKOE
10.5 JIEWCTBHE  BUAUMOTO,  yJIbTpadUOIETOBOIO  H
PEHTT€HOBCKOIO U3Jy4eHUI
106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBS3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast moniens cBera. MICTOUHHMKH cBeTa
11.2 [IpsimonuHeitHOE pacpocTpaHeHHe CBeTa
s Otpaxxenue cBera. [limockoe 3epkano. 3akoH
' OTpaKeHHsI CBETa
114 [Ipenomnenue cBeTa. 3aKOH MPETOMIICHUS CBETa.
' [TomHOE BHYTpEHHEE OTpakeHHE CBETa
11.5 JInnza. Xop nyyen B JIMH3E
116 OnTudeckasi cuctema Qoroanmnapara, MUKPOCKOINA H
' TejecKorna
117 ['maz kak onTudeckas cuctema. bBIU30pyKOCTh H
' JATbHO30PKOCTh
118 Pasnosxxenue 6enoro cBera B ciekTp. OnbIThl HproTOHA.
' CroxeHune CIeKTPaIbHBIX IIBETOB. Jlucepcus cBeTa
[TpakTiueckue pabOThI:
HccnenoBanue  3aBUCHMOCTH  yIJla  OTPaKCHHS
CBETOBOTO JIy4a OT yIJia MaJIeHusI.
W3ydeHne XapaKTepUCTHK W300pakKeHHs MpeaMeTa B
TUTOCKOM 3€pKaie.
HccnenoBanue 3aBUCUMOCTH  yIyia  MPEIOMIICHHS
CBETOBOTO JIy4ya OT yTJIa MaJICHUS Ha TPAHUIIE «BO3IYX
11.9 — CTEKJIIO.
[Tonyuenne n300pakeHUN C MOMOIIBIO cOOMparoIIeit
JIUH3BL.
Onpenenenne (POKYyCHOTO PACCTOSIHUS M ONTHYECKOU
CHJIBI COOMPAIOLIECH JTHH3HI.
OMnBITHI MO PA3JI0KEHUIO OEJIOTro CBETa B CIEKTP.
OMBITEI TIO BOCTIPHUSTHIO IIBETAa MPEAMETOB IMPU HUX
HaOJIOJICHUH Yepe3 [IBETOBBIC (PHIIBTPHI
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du3nyecKue SIBICHUS B npupoac: 3aTMCHUA COJIHI_Ia u

11.10 JlyHBI, IBETA TEJI, ONTUYECKUE SIBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
1111 TexHudyeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,
' doToanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA
191 Omnwitel Pesepdopna u miaanerapHas MOAeNb aroma.
' Mogens aroma bopa
199 HcmyckaHue W TOTJIOIICHNE cBeTa aToMoM. KBaHTEHI.
' JluneituaTeie CEKTPHI
12.3 PannoaxktuBHOCT. Anb(da, 6eTa- 1 raMMa-u3IydeHUs
124 Crpoenne aromHoro sapa. HykioHHas Mojenb
' aTOMHOTO siipa. M3oTomsl
s PannoaktuBHble npeBpamienusd. [lepuoa monypacnaga
' ATOMHBIX sIJIEp
126 SnepHble peakuy. 3aKOHBI COXPAHEHHUS 3apsIIOBOTO
' MaccoBOTO YHCE
OHeprust cBA3M AaTOMHBIX sep. CBs3p Macchl H
12.7
SHEPTUU
128 Peakiunm cuHTe3a W peneHus saep. McTouyHuKH
' sHeprun CoJiHIIA U 3BE3]T
129 SnepHas osHepretuka. [lelicTBMEe paaMOAKTUBHBIX
' U3ITy4YeHUN Ha KUBBIE OPTaHU3MbI
[TpakTHyeckue paboOTHI:
HaOnroseHne CIUIOMIHBIX W JIMHEWYAaTHIX CIIEKTPOB
12.10 U3ITy4EHUsI.
HccnenoBanue TPEKOB: M3MEPEHHUE YHEPTHH YACTHUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenne pannoakTuBHOTO (hoHa
@u3nyeckue SBICHHUS B TPUPOJAE: ECTECTBEHHBIN
palMOaKTUBHBIN ¢oH, KOCMHYECKHE Ty4H,
12.11 PaIMOAaKTUBHOE H3JIyYCHUE MPUPOJIHBIX MHUHEPAJIOB,

JIEUCTBUE DPANMOAKTUBHBIX M3IyYEHUN HAa OpPraHU3M

YCJIO0BEKa




12.12

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

HHHHBHHyaJILHBIﬁ AO03UMETP, KaMEpa Bunscona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOHN OBPA30BATEJIBHON TPOT'PAMMBI OCHOBHOT'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NporpaMMbl OCHOBHOI0 0011ero odpa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKM B  HAYYHOM KapTHHE  MHpa;
c(OPMUPOBAHHOCTh 0a30BBIX TIPEJCTABICHUNA O 3aKOHOMEPHOM
CBSA3U U NI0O3HABAEMOCTH SIBJICHUM MPUPOJIBI, O POJIU HKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymoomeil ponu (GUMKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJOTHil, 00 53BOJIOIUHU
(bu3HUECKUX 3HAHWHM U UX POJU B IEIOCTHON €CTECTBEHHOHAYYHOMN
KapTUHE MHpa, O BKIAJEC POCCUNUCKHX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TPOIIECCOB OKPYKAFOIIIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTHH

3HaHUsA O BHJAX MaTepuu (BEHIECTBO M TIOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMsS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHME pa3iuyaTh SBJICHHUS 10 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, AEMOHCTPUPYIOIIMX
NaHHOe (pU3MYecKoe SBJIEHUE; YMEHHME paclo3HaBaTh IPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPYKAIOLIEM MHpE, BBIICISS

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnanenue ocHoBaMM MOHSATUWHOTO ammapara U CUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHHUE UX NI PElIeHHs Y4eOHBIX 3ajad;
YMEHHE XapaKTepU30BaTh CBOWCTBA Tel, (DU3WUYECKUE SBICHHUS M

MPpOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIC 1 OMIIUPHUICCKUC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBA Te€l U (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCITIOJIB3Ys (bHSquCKI/Ie BCJIIMYHHBI

BrnaneHne ocHOBaMHM METOZOB HAyYHOTO IIO3HAHHUS C Y4ETOM
coOuroieHHst TTpaBuiI 0€30MMacHOro Tpyaa: HalmroaeHue pusnuecKux

SIBJICHUU:




YMEHHUE CaMOCTOSTEIBHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
13 JTaHHOTO Habopa 00OpyAOBaHUS 110 HHCTPYKIIMHU, ONUCHIBATh X0/
OTIBITA U 3aIUCHIBATH €0 PE3YyJIbTATHI, (POPMYIHPOBATH BHIBOIKI;
IIPOBEICHUE TIPAMBIX M KOCBEHHBIX H3MEPEHUl (QHU3NUECKUX
BEJIIMYUH: YMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOupaTh AKCIEPUMEHTAIBbHYIO YCTAaHOBKY II0 MHCTPYKIIMH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ysbTaTel ¢  Y4ETOM 3aJaHHOM IOTPEIIHOCTH Pe3yJbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOKHBIX OKCIIEPUMEHTAIBHBIX HCCIICIOBAaHUMN;
CaMOCTOSITENIbHO COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKLUH, IPEACTABIATH
MOJTyYCHHBIE 3aBHCUMOCTH (DPM3NYECKUX BEIMYHMH B BUJE TAOIUI] U
rpaduKoOB, YUUTBIBaTh IOTPEIIHOCTH, [JeJIaTh BBIBOJABI IO

pe3yJibTaTaM HCCIIe0BAHUS

[loHnmanue  XapakTepHbBIX CBOWCTB  (U3MYECKUX  MoAenei
(MarepuanbHas TOuka, abCOIOTHO TBEP/IOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, IJIAHETapHas MOJENIb aToMa,
HYKJIOHHAasi MOJIeIb aTOMHOI'O ]pa) U YMEHUE MPHUMEHATh UX JUIS

00BsICHEHUS (PU3NYECKUX MTPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE€ CHUTyallMd IPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIATh IPUYNHHO-CIIEICTBEHHBIE CBS3HU
U CTPOUTH OOBACHEHHE C ONOpOW Ha M3Y4YEHHBIE CBOICTBa
¢bu3nueckux SBICHUM, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJIEIN

YMenne pemath pacu€THble 3amaun (Ha 6aze 2 — 3 ypaBHEHHUN),
WCTIONB3YSl 3aKOHBI U (POPMYJBI, CBS3BIBAIOIIME (PUIUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3aIlMCBbIBATH KPATKOC YCJIOBHEC 3aJayu,
BBISIBJISITh HENOCTAIOIINE JaHHBIE, BBIOUPATh 3aKOHBI U (DOPMYITHI,
HeoOXoIuMBbIe 1715l €€ pelleHus, UCII0JIb30BaTh CIIPABOYHbIE JaHHbIE,
IpOBOAUTDH paC‘-IéTI:I U OIICHUBATL PCAIMCTUYHOCTL IIOJTYYCHHOI'O
3HaueHUs (PU3NUECKON BETUUUHBI; YMEHHE OIIPEIEATh pa3MEPHOCTh

(bu3n4ecKoil BETMUNHBI, TOJYYEHHON MPHU PEIICHUH 3a/1aun




YMeHune XapakTepu3oBaTh MPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB MO UX OMKUCAHUIO, UCIIONIB3YS 3HAHUS O
CBOMCTBaxX (PM3MUYECKUX SIBICHUW U HEOOXOoAUMbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
YCTPOWCTBaMHU, COXpPAHEHHs 3I0pOBbsi M COOJIONEHHS HOPM
9KOJIOTMYECKOr0 TOBEIEHHUS B OKpPYKAIOWIEH cpene; NMOHHMaHHE
HEOOXOJMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OneIT TIOHMCKa, TIPEOOpPa3OBaHUS W TIPEACTABICHUS WHGOPMAITUU
(U3MYECKOTO COIepXKaHUS C HCIOJIb30BaHHEM HWH(GOpPMaIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh IOCTOBEPHOCTh
MOJIy4eHHOW WH(GOpMAllMd HAa OCHOBE HMEIOIIUXCS 3HAHUA U
JONOJTHUTEIbHBIX ~ MCTOYHUKOB; yMEHHE HCHOJIb30BATh  MPHU
BBITIOTHEHUH Y4YE€OHBIX 3aJaHUl HAYYHO-TIOMYJSIPHYIO JINTEPATypPy
(hU3UYIECKOTO COMEPIKaHMS, CIIPABOYHBIC MAaTEPHANIBI, PECYPCHI CETH
Wurtepner; BiameHue 0a30BBIMH HaBBIKAMHU MpeoOpa3oBaHUS
vHpOpMalUd W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIEHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMbBIX HA OI'D I1O

DOU3UKE
Kon IIpoBepsiemMblii 31eMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanudeckoe JABKeHHe. MarepuaipHas Tovka. Cucrema oTcyéra.
' OTHOCHUTEIBHOCTD JBHKECHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JBUkeHUE. CpeaHsist ckopocTb. Dopmyna s
1.2 BBIUUCIICHUS CpeHel ckopocTu: V = S/t
PaBHOMEpHOE NPSIMOJIMHEHHOE JABIKEHHE. 3aBUCUMOCTh KOOPMHATHI TEJIa OT
BPEMCHH B CITydae paBHOMEPHOTO IPSMOJIMHEHHOTO JIBHKEHUS:
13 xX(#)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHHU ISl TPOCKIIMU CKOPOCTH, IMPOCKIUU
MepEeMEeIIeHUs,, TyTH, KOOPJWHATHI TIPU PABHOMEPHOM MPSIMOJIUHEHHOM
JBUKEHUH
3aBUCHUMOCTh KOOPAHMHATHI Tella OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO
MPSMOJIUHEHHOTO JIBUKCHHSI:
2
Sy =vy, s+ ay= ;
2
@opmynbl AN TPOEKUIUU TEepeMEIIeHUs, MPOEKIUH CKOPOCTH U MPOEKIUU
YCKOPEHUS TIPH PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHHH:
2
14 .sx(a‘)=vﬂx-r+ax-?~
U.\'(f) =Up, T4, L,
a,(f) =canst,
szz - le: =la.s,
I'padvkn 3aBUCHMOCTH OT BPEMEHH ISl TPOEKIUU YCKOPEHUS, MPOEKIIUU
CKOPOCTH, TIPOCKIIMU IepPeMEIICHUs, KOOPJIUHATHl IMPH PABHOYCKOPEHHOM
MPSMOJUHEHHOM JBUKCHUH
CBoboaHoe nagenue. opMyIibl, OMUCHIBAIONINE CBOOOTHOE TAICHUE TeTa 10
15 BEpTUKAIN (IBM)KCHHE TeJla BHU3 WM BBEPX OTHOCHTEIBHO IOBEPXHOCTH
3emnu). ['padmku 3aBHCHUMOCTH OT BPEMEHH MJIs TPOCKIUU YCKOPCHUS,




MMPOCKOHUU CKOPOCTU M KOOPAHWHATHI IIpU CBO6OI[HOM nmaaCHuM TCj1a II0

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BWKEHHS Tella MO OKpyxHocTu. Hampapnenue
CKOpPOCTH.

dopmyna A BBIUUCICHHUS] CKOPOCTH Yepe3 paJuyc OKPY>KHOCTU U MEPHOJ

oOpareHus:
2nR
L=
T

HeHTpOCTpeMI/ITeJ'IBHOG YCKOpPCHHUC. HaHpaBJIeHI/Ie HECHTPOCTPEMHUTCIILHOI'O

ycKkopeHusi. @opmyiia JJ1s1 BBIYUCICHUS YCKOPEHUS:

1.6
2
a. - L
"R
dopmyiia, cBsI3bIBaIOLIAst IEPUOA U YACTOTY OOpalCHUS:
V= 1
T
Macca. I1notHocTs Bemecta. @opmyna A BBIYUCICHUS ITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuurnHa. CloskeHue Cuil
1.9 SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10

1.11

CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS TeIa U BEKTOPa CUIIbL, IEHCTBYIOIIEH

Ha TCJI0

Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,




Tpenue nokos u TpeHue ckobxkeHus. Gopmyia Uit BBIMUCICHUS MOLYJISI CUJIBI

TPCHUA CKOJIBXXCHUA:

F_=u-N
1.12 p=H
Hedopmarus tema. Yopyrue u Heynpyrue aedopmanvu. 3aKOH YHOPYrou
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
BcemupHoe TsaroTeHne. 3aKoH BCEMHPHOTO TSATOTCHUS:
My -4
F=G. 1 _2
'L
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
1.14
®dopmyna A BEIYUCIEHUS CUIIbI TSHKECTH BOJIM3U MOBepxXHOCTH 3emnu: F =
mg.
JBmxenue rianet Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.
HesecomocTs u neperpysku
Nmnynbce Tena — BeKTopHast pr3nyeckasi BeIMIUHA.
1.15 p=mi
Nmnynbe cucteMsl Teil. M3menenne ummnyinbsca. IMITynbe cuiibt
3aKOH COXpaHEeHUsI UMITYJIbCA /ISl 3AMKHYTON CHCTEMBI Tell:
1.16 P=myU, iUy =const
PeakTuBHOE IBUXKEHHE
Mexannueckas padota. @opmMyra /il BEIYUCICHHS paOOThI CHJIBI:
A=Fscosu
MexaHnuecKasi MOIIHOCTb:
1.17
A
N==
I
118 Kunernueckas u noteHIpagbHast sHeprus. @opmyna JUist BBIYUCICHUS

KUHETUYECKON YHEPIUH:




HIUE
By

TeopeMma 0 kuHeTHUeCKOU dHeprun. Popmyra s BEIYUCICHUS

IIOTEHLIMAJIbHOW YHEPIUH TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexannyeckas dJHEeprus:

E=E;+E p
1.19 o
3aKOH COXpaHEHUs1 MEXaHUYeCKOM 3Heprun. @opmyiia Jisl 3aKOHA
COXpaHEHHUs MEXaHWYECKOW YHEPTUU B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBpaiiieHue MEXaHMYECKOW SHEPTUHU MPU HATUYUU CUIIbI TPEHUSL.
[IpocThie MexaHU3MBbI. «30JI0TOE MTPABUIIO» MEXAHUKH.
Peruar. Moment cuiet; M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M,+..=0
1.20
[TonBwxHbIN 1 HenoABWXKHBINH 0oku. KIT/] mpocThix MexaHH3MOB,
n= Aummnaa
A‘S&TIMHH
JlaBiieHure TBEPAOTO TENa.
dopMyna 17151 BBIYMCIICHUS 1aBJICHUS TBEPIOIO Tena:
_F
Pms
) JlaBnenue raza. ATMocepHOe TaBlIeHUE.
1.21
IMuapocTaTudeckoe 1aBlieHUE BHYTPH KHIKOCTH.
dopMyia 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPHU KUIKOCTH:
P=pgh+Pa,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
193 3akoH Apxumena. Dopmyrna s ONPENCSICHUS BbITAJKUBAIOUIEH CHJIBI,

JEUCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTD WM I'a3:




1.24

1.25

1.26

1.27

1.28

F A T pgv
VCJIOBI/Ie IIJIaBAaHUA TCJ1A. HHaBaHI/Ie CYIO0B H BO31YXOIIJIaBaAHUEC

Mexannueckue KoseOaHus. AMIUTUTyJa, MEPUOJI W YacTOTa KOJeOaHUH.

®dopmyia, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

MareMatnueckuii U INpYKUHHBIA MasTHUKH. [IpeBpamieHue sHepruv npu

KoJie0aTeIbHOM JABUKCHHUH
3aTYXEIIOH_[I/IC KoJIEOaHMSL. BBIHY)KILGHHLIG Kxonebanus. Pe3onanc

MexaHU4YeCcKHUe BOJIHEI. HpOI[OJ'ILHLIe H IIOIICPCUHBLIC BOJIHEI. HJ'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

L=uv-T

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0B01>i BOJIHBI Ha I'paHUIC

IByX cpel. H(pa3Byk U ynbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpeiHel IJIOTHOCTH BELIECTBA; aApXMMENOBOM CHIIBL; KECTKOCTH
MPYXUHBL;, KO3((ULIMEHTa TPEHUS CKOJIbXKEHUS; paOdOThl CUJIbI TPEHMSI, CHUIIBI
YIIPYTOCTH; CpelHell CKOPOCTH JIBMKEHUs OpycKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHUs1 Opycka TpH ABUKEHUU IO HAKJIOHHOM TIJIOCKOCTH;, YacTOTHI M
nepuosia KojeOaHMM MaTeMaTHYeCcKOro MasTHHMKA, 4YacTOThl W IepHoia
KoJieOaHUH MPY>KMHHOTO MasiTHUKA; MOMEHTA CUJIBI, JIEHCTBYIONIErO HA phIvar;
paboThI CHIIBI YIPYTOCTH HpPU MOABEME Tpy3a C MOMOILBIO HEMOJBHKHOIO
0J10Ka; pabOTHI CUJIBI YIIPYTOCTH MPH MOJbEME IPy3a C IOMOIIBIO MTOABHKHOTO
61oKa.

HccnenoBanue 3aBUCHUMOCTH apXHMEJOBOM CHJIBI OT 00BbEMa MOTpYXKEHHOU
4acTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIIBI
OT MAacCChI T€Jia; CUJIBI TPCHUA CKOJBXCHUA OT CUJIBI HOPMAJIBbHOI'O AaBJICHUA U
OT poJia TOBEPXHOCTH; CUJIbl YIIPYTOCTH, BO3SHUKAIOLIEH B IPYKUHE, OT CTENIEHU
nedopManuu NpyKUHbI; YCKOPEHUs: Opycka OT yIJla HakJIOHa HalpaBJISIOLIeH;
neproja (4acToThl) KOJCOAHU HUTSIHOTO MassTHUKA OT JJIMHBI HUTH; TIEpHUO/Ia
KoJIeOaHUH MPYKUHHOIO MasiTHUKAa OT Macchl rpy3a U KECTKOCTU MPYKUHBI,
HCCICAOBAHUC HC3aBUCHUMOCTHU IICpHOOa KoJIe0aHNii HUTIHOTO MAasITHHKA OT

Macchl rpy3a. [IpoBepka yclioBUSI paBHOBECHS phlyara




Quzuyeckue A6NeHUs 6 Npupooe: TPUMEPHl JBUKEHHUS C Pa3IMUHbIMU
CKOPOCTSIMH B )KHBOW U HEXHUBOU MPUPOJE, NEHCTBUE CUIIBI TPEHUS B IPUPOIE

U TCXHUKC, IPUIMBbBI U OTJIUBLI, ABUKXCHHUC IIJIAHCT ConHeuHoOM CHUCTCMBI,

130 PEaKTUBHOE JBM)KEHHE XKUBBIX OPraHU3MOB, pblUaru B TeJle YeJIOBEeKa, BIUIHUE
aTMOC(EepHOTrO JaBJICHUS] HA XUBOW OpPraHW3M, IUIaBaHHE PBIO, BOCHIPUSATHE
3BYKOB JKUBOTHBIMHU, 3€MJIETPSACEHHE, CEICMUYECKHUE BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoticmea: CIUJOMETP, NTATUUKU TOJIOXKEHUS, PACCTOSHUS U
YCKOpPEHHUs, JAMHAMOMETp, NOJIIWIHUKH, PAaKEThl, pblYar, MOABIKHBIA U

131 HEMOJB)XKHBIA OJOKH, HAKIOHHAsI IUIOCKOCTh, IPOCThIE MEXaHU3MbI B OBITY,

' cooOmrarmmecs coCypl, yCTPOMNCTBO BOJOIPOBOAA, THIPABINYECKUN Tpecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAacoc, apeoMeTp, 3XOJOoT,
HCII0JIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE IOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU  CTPOEHUs

2.1 BellecTBa. Mojenu TBEPAOTo, )KUIAKOTO U ra3000pa3HOro COCTOSIHUIN BELIECTBA.
Kpucrannuueckue u amop¢Hble Tena

25 JlBiwxkeHue wyactull BemiecTBa. CBsA3b CKOPOCTH JIBUKEHHS YacTUI[ C

' TeMieparypoil. bpoyHosckoe aBmxenue, iMpy3us

2.3 CMaumnBaHuE U KalWUISIPHbIE SBJICHUS

2.4 TenioBoe paciimpeHue u cxxarue

2.5 TeroBoe paBHOBECHE

25 Buytpennsas sueprusa. PaGorta u temnonepenaya Kak crocoObl M3MEHEHUs

' BHYTpEHHEH HEpPruu
2.7 Bunsl Temonepeaayn: TEIUIONPOBOJHOCTh, KOHBEKIIHS, N3Ty4EeHUE
HarpeBanne wu oxnaxzaenue ten. KomuuecTBo TemnoTsl. Y enbHas
TEILNIOEMKOCTb:
2.8
O=an(t,—1)
3aKOH COXpaHEHMsI PHEPIUM B TEIUIOBBIX IPOLECCAX. YPAaBHEHUE TEIJIOBOIO
OanaHca:

2.9

Q+0, +..=0




2.10

2.11

2.12

2.13

2.14

2.15

2.16

Ucnapenue m konaeHcauus. M3MeHeHHEe BHYTPEHHEW SHEPrUU B IPOLECCE
WCIapeHuss M KOHJeHcauuu. KumeHue KuakocTu. YenpHas TemioTa

napoo6pazoBanus: L = Q/m

BnaxnocTtn BO3yXa

[InaBnenne wu kpucramuMzauus. V3MeHeHHEe BHYTPEHHEW OSHEPruH IpU

IUTIaBJICHUU U KpUCTAJIJIM3alluU. VY aenpHas TEII0Ta MIaBICHUS

BHYTpeHHSISI OHCPIrus CropaHusa TOIIJIMBA. VYaenbHass TemiaoTa Cr OpaHHuA

tormBa: 4 = Q/m

[Tpunnume! paboTe! TermoBeix aurateneit. KIT/ remioBoro qsurarens

IIpakmuyeckue pabomul

W3mMepeHune yaenbHON TEIIOEMKOCTH METAIIIMYECKOr0 HUIMHAPA; KOJTUYECTBA
TEIUIOTHI, IMOJIYYEHHOTO BOJOW KOMHATHOW TeMIeparypbl (PUKCHPOBAHHOMN
Macchl, B KOTOpPYIO OIyIIEH HarpeTblii LWIMHIpP; KOJWYECTBA TEIUIOTHI,
OTJ@HHOTO HArpeThIM ILWJIMHIPOM, IOCIE OIYCKaHUs €ro B BOJY KOMHATHOMN
TEMIIEPATypbl; OTHOCHUTEIbHOW BIAKHOCTH BO31yXa; YAEIbHOM TEIUIOTHI
IUIaBJIeHNs JbAa. MccrnenoBaHwe HM3MEHEHMsI TEMIIEpaTypbl BOJABI  IpU
Pa3IMYHbIX YCIIOBUSX; SIBJCHMS TEMJIOOOMEHA NMPH CMEIIMBAHUU XOJOIHOW U
ropsiuel BOAbI; IpoLEcca HCITapEHMS

Qusuueckue a61eHuUs 6 npupode. TOBEPXHOCTHOE HATSKEHHUE M KalWIIISIPHBIE
SBJICHUSI B IIPUPOJIE, KPUCTAJLIBI B NpUpoze, nznydenue CoiHIa, 3aMep3aHue

BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, HHEs, CHeTa

2.17

Texnuueckue  ycmpoucmeéa:  KalWJUIAPBL,  TPUMEPBl  HCIIOJIb30BAHMS
KPUCTAIUIOB, )KMAKOCTHBIA TEPMOMETP, AATUUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUIEHUS JJOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBasi TypOMHA, JBUTATEIh

BHYTPEHHETO CrOpaHUs

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

OnexTpuszanus Tei. J[Ba BUa 3J€KTPUUECKUX 3apsiioB

3.2

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3aKOH COXpaHEeHHUs DIIEKTPUUYECKOTO 3apsiia




Onextpuueckoe mnoine. Hanpsx€HHocTh anexkTpudeckoro mnouns. [IpuHiun

3.4
CYINEPIIO3HITNH JICKTPUUECKHUX TTOJIEH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocutenu »snektpuueckux 3apsiioB. JlelicTBHE SIEKTPUYECKOro IONS Ha
3eKTpUYeCcKue 3apsibl. [[pOBOAHUKY U TUAIEKTPUKU
[TocTostHHBIN AneKTpUUeCcKui TOK. JlecTBUs aneKkTpruieckoro Toka. Cusa Toka.
Hanpsoxenue.
3.6 l=q/t,U=A/q
DNEeKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
3akon Oma 151 yuactka snektpudeckoi memu: | = U/R
3.8
[TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:
I,=I1,; U=U,+U,; R=R +R,
3.9 [TapannensHOE COeTUHEHNUE MPOBOHUKOB PABHOTO COMPOTHBIICHUS:
U=U;I=1+1I; Rz%.
CwMmelaHHble COETMHEHUS TTPOBOJHUKOB
Pa6ota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxoynsa — Jlenmna:
3.11 2
. O=I"-R-t
3.1 OneiT Opcrena. MarHuTHOE MOJE€ NPSIMOTO NPOBOJHUKA C TOKOM. JIMHMM
MarHUTHON HHTYKITUU
313 MaruuTtHoe IIOJI€ HOCTOSIHHOIO Mar"HuTa. Bj3amMonelcTBUE ITOCTOSHHBIX
MarHuTOB
3.14 JleficTBe MarHUTHOTO TIOJISI HA IPOBOJHKUK C TOKOM
3.15 OmneiTer @apanes. AABnenue aneKkTpoMaruuTHON HHAYKIUU. [TpaBuio Jlenna
3.16 IIpakmuyeckue pabomul




W3mepeHnue  AIEKTpPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTU
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOr0 TOKa.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA, BO3HUKAIOIIEIO B IPOBOJHHUKE
(pe3ucTopsl, JaMI04Ka), OT HaIlPsKEHHsI Ha KOHIaX IPOBOIHUKA; 3aBUCUMOCTH
COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, TUIOIIAIU €T0 [TOIEPEYHOI0 CEUEHUS U
YII€IIbHOTO CONPOTUBIICHHUS.

IIpoBepka mpaBmiia i 31EKTPUUECKOT0 HAIPSYKEHUS IIPU MIOCIIEI0BATEILHOM
COEJIMHEHUH IPOBOAHUKOB; MpaBUiIa I CHJIbl JIEKTPHUECKOro TOKa IpH

NapajuieIbHOM COEAMHEHUH TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6ieHUs 8 npupode: DIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE 10J1e 3eMJId, Jpei( MOI0CcoB,
PO MAarHUTHOTO TIOJIS IS KU3HH HA 3eMIIe, OJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEOCTar,
CU€TUMK DJEKTPUYECKOH HHEPIuu, HIIEKTPOOCBETHTEIbHBIE  IPUOOPSI,

3.18 HarpeBaTelIbHbIC AIEKTPOTIPUOOPHI (mpuMepsI), AIEKTPUUYECKHUE
NPEJOXPAaHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb MOCTOSHHOIO TOKa,
TeHEPaTOp MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKana 3JIeKTpOMarHUTHBIX BOJH

3.20 JlyaeBas Mmojens certa. [IpsmonuHeliHOe pacpocTpaHeHHe CBeTa

3.21 3akoH oTpaxeHus cBera. [Tnockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIICHHSI CBETA

3.23 Hucnepcus cBera

324 Jlunza. Xox nyueit B nuH3e. POKycHOE paccTosiHUE JIUH3bL. OnTHyeckas cuia

' mun3el: D = 1/F

3.25 I'ma3 xak ontuveckas cucrema. ONTHYECKUE TPHOOPHI
IIpaxmuueckue pabomul
N3mepenue ontuueckoil cuibl coOuparoiiei JUH3bI; (GOKYCHOTO PacCTOSHUS
cobupatomeid JuH3Bl (IO CBOMCTBY paBEHCTBa pa3MEpoB IMpeaMmera u
n300pakeHus], KOT/1a peIMET PacIoJIOKEeH B TIBOMHOM (OKycCe), TTOKa3aTest

3.26 IIPEIOMIIEHUS CTEKIIA.

##VccnemoBaHue CBOMCTBA HM300PKEHUS, TOJYYCHHOTO C TIOMOIIBIO
coOuparomield TUH3bI;, U3MEHEHUS (POKYCHOTO PACCTOSHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yTJjia TPEJIOMJICHUSI CBETOBOIO JIyda OT YIJIa MaJCHHs Ha

rpaHHUIC «BO3AYX — CTCKIIO»




Qusuueckue senenus 6 npupoode: 3armenus Comnna u JlyHbl, 1Bera Tel,

321 ONTHYECKHUE ABJICHUS B aTMocdepe (1iBeT Heba, pedpakius, pamgyra, MUpax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOIN, (HOTOAINIAPAT, ONTUYCCKHE
' CBETOBOJIBI
4 KBAHTOBLBGIE SABJIEHUA
i1 PamnoaktuBHOCTE. AJba-, OeTa-, raMma-usnydenus. Peakuuu ansda-u Oeta-
' pacmazia
42 OmnbiTel Pesepdopna mo paccesHuro anbda-dactun. [lnaHerapHas Mojenb
' aToMa
4.3 CocrtaB aToMHOTO0 siipa. M30TombI
4.4 [lepuon nonypacnaia aTOMHBIX SIEP
4.5 SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO U MAaCCOBOTO YHCEI
Qusuueckue s61eHUsi 8 npupode. ECTECTBCHHBIM PaMOAKTUBHBINA (HOH,
4.6 KOCMHUYECKHE JIY4d, PAJUOAKTUBHOC W3IYYCHHE MPUPOIHBIX MHHEPAIOB,
JICWCTBUE PAJIMOAKTHBHBIX U3JTYYCHUI Ha OPTaHU3M YEeJIOBEKa
47 Texuuueckue ycmpoticmea: CIeKTPOCKOII, UHIUBUAYAIbHBIN JO3UMETP, KaMepa

BI/IJ'II)COHa, AACPHad SOHEPreTUKa




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» Ousnka: 7-i kacc: 0a30BbI YPOBEHB: YUEOHHUK; 3-¢ u3aanue, nepepadboranHoe [lepbImkuH
.M., UBanoB A.l. AkunonepHoe obuectso «M3narensctBo «lIpocsemenne»

» Ousmka: 8-i knacc: 6a30BbIN YPOBEHB: YUEOHUK; 3-€ u3nanue, nepepadoranHoe [leppImkuH
.M., Banos A.1. AkunonepHoe o6mectBo «M3natensctBo «IIpocemenuey

» ®usnka: 9-i knacc: 6a30BbINA YPOBEHB: YUCOHHK; 3-€ n3nanue, nepepadoranHoe [leprImkuH
U.M., T'yrauk E.M., iBanoB A.1. u np. Aximoneproe obmiectBo «l3marenbeTBo

«IIpocBemenune»

METOANYECKHUE MATEPUAJIBI IJIs1 YUUTEJISA

1. [Tocobue Yepnukona O.A., I'magenxosa C.H., Kynpssues B.B. « ®usuka. §km». OcHOBHOE
obmee obpazoBanue .-M.: [Ipocsemenne,2023

2. Kabapaun O. @., Opnos B. A. ®usuka. Tectol: YuebHO-MeTOAMYECKOE ITOCOOHE. — M.
Apoda

3. EnoxoBuu A.C. CpaBouHuk 1o pusuke u rexuuke. — M.: [Ipocsemenne, 2001 2. Jlykammk
B. Coopnuk 3amaud o ¢usuke. — M.: [Ipocsemienue, 2006

4. 3onotoB B.A. Boripocs! u 3amauun o ¢usuke. — M.: [Ipocsemenue, 2001

5. COopHUK HOPMATUBHBIX JOKYMEHTOB. @u3uka. - M.: Jlpoda, 2010

HUD®POBBIE OBPA3SOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://www.youtube.com/ - caiit s mpocMoTpa BUICOPOIMKOB MO TEME ypOKa
https://www.skype.com/ - mnardopma 1j1st OHJIAHH YPOKOB

https://zoom.us/ - TTnatdopma aiist OHIaWH YPOKOB
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