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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOT'O 00111er0 00pa30BaHMsl COCTaBJIEHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHWI K pe3yiabTaraM OCBOCGHUS Ha 0a30BOM YpOBHE OCHOBHOM
obpasoBarenbHON porpaMmsbl, npeactaBieHHbIX B PI'OC OO0, a Takke ¢ yuéToM deaepaabHOn
paboueii mporpammsl BociiuTanus U Konnennuun npenogasanus yueOHoro npeamera « Duznkay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTeCTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYyYalOMIMXCS M OpraHU3alui0 H3y4deHus (u3uku Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe Y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOIO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMS.
[IporpamMma no (u3mMKe ycTaHaBIMBAET paclpeiesieHne y4eOHOTro marepuana Mo rojaam
o0yueHusi (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATENbHOCTh M3YYECHHUS] TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COACPKAHUS U yUETE BO3PACTHBIX OCOOEHHOCTEH
oOyyJarouuxcsi.
[Tporpamma 1o ¢usuke pazpadboTaHa C HEIbI0 OKa3aHHUs METOANYECKON TOMOIIH YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3rKa SIBIAETCS CUCTEMOOOPA3YIOIIUM JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIBKY (PM3MUECKUE 3aKOHBI JIS)KAT B OCHOBE INPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actrpoHoMueil U usnueckoit reorpaduel, BHOCUT BKJIIaJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHUpa, TPEAOCTaBISET HambOosee SICHble 00pa3ipl NPUMEHEHHS HAyYHOTO METOola
MO3HAHUS, TO €CTh CII0C00a MOMYyYEHUs JJOCTOBEPHBIX 3HAHUM O MHUpE.
Opna w3 rNaBHBIX 337ad (pU3NYECKOro 00pa3oBaHUS B CTPYKType oOuiero oopazoBaHUs
COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TpPaMOTHOCTM W HUHTEpeca K HayKe Yy
o0yyJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM ypOBHE MpPEANOJaraeT OBJIAJACHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYUHYI0 TPAMOTHOCTb:
® Hay4HO OOBSCHSTH SIBICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
® MHTEPNPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAYUYHBIE JOKA3aTENIbCTBA IS
MOJTy4€HUs BHIBOJIOB.
[lenu wm3yueHust QU3MKUM HA YpPOBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs ONpEAETCHbI B
Konnenmuu npenoaasanus yuebHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3AIMIX
Poccuiickoit ®enepauuu, peaqu3yromUX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepka€HHONW pemenneM Komnermn MunncreperBa mpocsemenus Poccuiickont @enepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus Gpu3nku:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydaloluxcsi K HAay4HOMY H3yYEHHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYyaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyyHOM MeTOA€ TMO3HaHUs U (OPMHpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPY>KAIOLIUM SIBICHUSM;

e (QopmHupoBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuH U pyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEACTABICHUNA O PONIU (U3UKHU JUISI PA3BUTHS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHl;

® Dpa3BUTHE TMPEJCTABICHUNW O BO3MOXHBIX cdepax Oynymer mnpodeccrnoHamTbHON
JeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOI, MOATOTOBKA K JalbHEUIIEMy O0YyYEHHIO B 3TOM
HaIpaBJICHUH.



JlocTxeHne 3TUX Iiesiell mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 00ECIIEUNBACTCS PEIICHHEM CIICAYIOLINX 3a1a4:
e npuoOpeTeHHEe 3HAHMI O TUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXAHUUYECKUX, TETIIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHHEe YMEHUH ONUCBIBATH M  OOBSACHATH (PUINUYCCKUE SIBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX pPACYETHBIX 3aJad C MCIOIb30BAaHHEM
bu3HYECKUX MOJEIEH, TBOPUYECKHUX U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a71a4;
® pa3BUTHEC YMEHUN HAOMIOJATh MNPHUPOIHBIC SIBICHUS W  BBINOJHATH  OIBITHI,
nabopaTtopHble pabOTHl M SKCIIEPUMEHTAJIbHBIE HCCIENIOBAaHUS C HCIOJIb30BAHUEM
HU3MEPUTEIIbHBIX TPHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTHKCHMSIX (U3HKH, aHallu3 U KPUTHYECKOE
OlLICHMBaHME UH(OPMALINU;
® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UUYECKON HAYKU.
Ha u3ydenue ¢usuku (6a30BbIil ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUS
oTBoAMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Tpennaraemslii B mporpamme 1o (pu3nke nepeyeHsb J1adbopaTOPHbIX pabOT U OIBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4HUTeNb JelaeT BbIOOp MpoBeleHHs Ja00paTOpHBIX PabOT U
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTENW 00Yy4arOIMXCs, CIIUCKA SKCTIEPUMEHTABHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJTapCTBEHHOI'O 3K3aMeHa 1o (U3UKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Paznen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUPA.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. OU3HYECKUE SBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue ¢usnveckux BenuuuH. Pusnyeckue MpHOOPHI.
[TorpemHocTs U3MepeHuil. MexayHapogHas CHCTEMa €IMHHILI.

Kak ¢usuka u npyrue ecreCTBEHHbIE HayKH H3y4yaroT NMPHPONy. EcTecTBEHHO-HAy4YHBIN
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEpKE THUIOTE3, OObsACHeHHe Halmomaemoro spieHus. OmnucaHue
(bu3nUecKuX SABJICHUN C OMOLIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, HIEKTPUUECKIE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owuzuveckue MpuOOPHI U MPOLEAYpPa MPSAMBIX U3MEPEHHI aHAJIOTOBBIM M IH(PPOBBHIM

puoOpOM.

Jlabopamopuwvie padbomut u onvimol.

OnpezeneHue LEeHbI 1eJIEHUS LKalbl U3MEPUTEIBHOI0 pubopa.
W3mepenne pacCcTOsTHU.
N3mepenne 00bEMa KUIKOCTH B TBEPOTO TeIa.
Omnpenenenue pasMepoB MajbIX TEN.
W3mepenue TeMIiepaTypbl MpHU IIOMOIUM KUAKOCTHOIO TEPMOMETpA U JAAaT4MKa
TEMIIEpaTyphI.
6. IlpoBeneHue wuccieqoBaHUS IO HPOBEPKE TMIIOTE3bI: JAIbHOCTh MOJETA IIApHKa,
MYIIEHHOTO0 TOPU30HTAJIbHO, TEM O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nea 2. IleppoHavyaabHbIe CBEICHUS O CTPOCHHUH BeleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, JO0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI 4YaCTUI[ C TEMIIEpaTypoi.
bpoyHnoBckoe naBmxenue, auddysus. BzaumopelcTBHEe dYacTHI] BeLIECTBA: NPUTSIKEHUE H
OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMSI ~ BEILIECTBA: CTPOCHHME TIa30B, KHUAKOCTEH M TBEPABIX
(kpucTayminyeckux) Ted. B3auMoCBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX

COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnne 6poyHOBCKOTO JIBHIKEHUSI.

2. Ha6mronenue nuddysun.

3. HaOmroneHue sBICHUM, OOBACHSIIONIMXCS MPUTSHKCHHEM I OTTAIKHBAHHUEM YaCTHIT

BEIIIECTBA.

Jlabopamopmnwvie padbomut u onvimol.

1. Ouenka quamerpa aToMa METOJIOM PSIOB (C UCIONIb30BaHueM (hoTorpaduwii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITHI M0 OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:xkeHHe U B3auMoO/eiicTBUE TeJl.

Mexanuueckoe JBUWKEHHE. PaBHOMEpHOE H HepaBHOMEpHOe aBIKeHHE. CKOPOCTb.
Cpennsisi CKOpOCTb IPU HEPABHOMEPHOM JBUKEHUH. Pacy€r myTH U BpeMEeHH TBUKEHUSI.

agrwdE



SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBHE Tesl Kak NpUYMHA W3MEHEHHS
CKOpOCTH JBMXKEHHMS Tel. Macca kak mMepa uHepTHOCTH Tena. IlnotHocTs BemectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
H3mepeHnue cuiibl ¢ TOMOLIBIO TUHAMOMETpa. SIBJIeHNe TATOTeHHs U cuiia TsbkecTH. Cuia TsShKecTu
Ha Ipyrux miaHetax. Bec tena. HeBecomocts. CioxeHue cuil, HalpaBiIeHHbBIX 110 OJHOM MPSIMOH.
PaBuopelictByromas cui. Cuna tpenus. TpeHue CKoJIbKEHUS U TPEHHE MOKosi. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.

Habumronenne MexaHU4ecKoro IBUKEHUS Tela.
H3mepeHne ckopocTy MpSIMOIMHEHHOTO ABM)KESHHUS.
Haburonenue siBjaeHUsI UHEPIUH.
Habmroienue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TeTl.
CpaBHeHuE Macc 0 B3aUMOJIEHCTBUIO TEl.
CrnosxeHue Cull, HalpaBJICHHBIX 110 OJJHOM MPSMOH.
Jlaﬁopamopuble pabomwl u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JABIKCHHS (LIapUKa B KHUJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWMIIS U TaK Jajiee).
2. OmpexneneHue cpenHedl CKOPOCTH CKOJBbXEHHUA Opycka WM IIapuKa M0 HAKIOHHON
IJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO Tena.
OMBITHI, EMOHCTPUPYIONINE 3aBUCHUMOCTh PACTSHKCHHS (IedopMaIuu) MPYyKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHS OT Beca Tejla U
XapakTepa CONPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nes 4. /laBieHne TBEPABIX TeJl, ;KUAKOCTel U ra3oB..

Jasnenue. CriocoObl yMEHbBIIICHUS U YBeTUUCHUS JaBieHus. JlaBneHnue ra3a. 3aBUCUMOCTD
JaBJIEHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBieHust TBEPABIMH TEJIAMU, KUIKOCTIMH U
razamu. 3akoH Ilackans. IlHeBMaTmyeckue MamMHbl. 3aBUCHUMOCTb JIaBJICHUS KUAKOCTH OT
ryounsl.  [wnppocratmueckuit  mapagokc. CooOmatrommecs  cocyabl.  ['muapaBnuueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpuuMHBI CyIIeCTBOBAaHUS BO3IYLIHON
obonouku 3emmu. OmnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTH
aTMOC(hepHOTO JIaBIeHHWsI OT BBICOTHI HaJa YypoBHeM Mops. [lpubopsl s w3MepeHus
aTMoc(hepHOTo TaBICHHS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPATypBhl.

Ilepenaya naBjieHUs KUIKOCTHIO U Ta30M.

Coobmaromnmecs: Cocy/sl.

I'mppaBnnueckwnii npecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYXEHHOM dYacTH Tella |

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKUBAIOIICH CUIIBI BECY BHITECHEHHOM KUIKOCTH.

8. VYcnoBuwe 1miaBaHWs TeN: TIUIAaBaHWE WM TIOTPYXKCHHE TEI B 3aBHCHMOCTH OT
COOTHOIIEHUS TUIOTHOCTEH Teja U KUAKOCTH.

Jlabopamopusie pabomsl u onvinol.
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1. HUccnenoBanue 3aBUCUMOCTH Beca Tefla B BoJie OT 00bEMa MOrpyKEHHOMN B JKUIKOCTD

4acTH TeJa.
2. OmnpeneneHve BBITAJKUBAIONIEH CHJIBI, JIEHCTBYIOIICH Ha TeEJIO, MOTPYKEHHOE B
KUJKOCTb.

3. IlpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOIICH CHUIIBL, IEHCTBYIOIICH Ha TEJIO B )KUJKOCTH,
OT Maccsl TeJa.

4. OmnbIThl, JEMOHCTPUPYIONINE 3aBUCUMOCTD BBITAIKUBAIOLICH CHIIBI, IEHCTBYIOIIEH Ha
TEJIO B )KHMJKOCTH, OT 00bEMa MOTPY>KEHHON B JKUAKOCTh YaCTH TeJa U OT IJIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomeTpa WIM KOHCTPYMPOBAaHHE JIOJKM M OIpeleleHue e&

rPy30MO0aABEMHOCTH.

Pa3nes 5. PaGora n MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBL: pblyar, 0J0K, HaKJIOHHasI JI0CKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeHneHue mpaBuiIa paBHOBecHs pbluara K Onoky. «3onotoe mpaBuio» Mexanuku. KITJ]
IIPOCTBIX MEXaHU3MOB. IIpocTble MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprusa. Kunetnueckast M noreHuuanbHas sHeprus. [Ipespamienue oqHoro
BUJIa MEXaHUYECKON PHEPIUH B IPYroi. 3aKOH COXPaHEHMSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXaHU3MOB.

Jlabopamopuwvie padbomot u onvimeol.

1. Ompenenennie paOOTBI CHUJIBI TPEHHUS NPU PABHOMEPHOM JIBWKEHUM Tejla II0

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. WMsmepenue KIT/I Hak1OHHOH MIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOU SHEPTHUH.
8 KUIACC

Pa3nen 6. TenioBble siBJIeHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO--KHHETUUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MoOJEKyJd. OMNbITb, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Monenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUMN BelecTBa. Kpucramimueckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUs. TeroBoe
paciIMpeHue U cxxaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIJIOBOTO JABM)KEHHUS YacTHIL.
BryTtpennss saeprus. CriocoObsl H'3MEHEHHsI BHYTPEHHEH YHEPTUN: TeTUIONEepe1ada U COBEpIIEHNE
paboTsl. Busl Teruionepenadn: TEIIONPOBOAHOCTh, KOHBEKITHUS, U3IyYCHHUE.

KonuuectBo TemioThl. YaenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH U TerioBoe
paBHOBecHe. YpaBHEHHE TEIUIOBOTro OanaHca. [lmaBneHue W OTBepJeBaHUE KPUCTATLUTUYECKUX
BEIIECTB. YeNbHas TemioTa IuiaBileHus. [lapooOpa3oBanume u KoHjeHcanus. Mcmapenue.
Kunenne. YnaenbHas Temnota mapooOpa3oBaHHUs. 3aBUCHUMOCTh TEeMIIEpaTyphbl KHUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTe Bo3ayxa.

OHeprus TOmMBa. Y IeJIbHas TEII0Ta CrOpaHHs.

[Mpunmunsr pabotel TermoBbix aurateneil KIIJ TemmoBoro aBurarens. TemoBble
JIBUTaTEIH U 3alIUTa OKPYKaIOLEH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILCHHs SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.



Hab6nronenne 6poyHOBCKOTO JBHKEHUS.
Hab6mronenue nuddys3un.
Habmroienue siBjeHnii cMauMBaHUsI U KaWUISIPHBIX SIBJICHHI.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
V3MmeHeHue AaBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUK UJTU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMIepaTyphbl.
Bune! Teronepenayu.
OxJaxIeHre Ipyu COBEPIICHUH PAOOTHI.
HarpeBanue npu coBepiiieHr# padoThl BHEITHUMH CHUTIaMH.
10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.
11. HaOroneHue KUIEHUS.
12. HalGuroieHre IOCTOSTHCTBA TEMITePaTyPhl TIPH TIJIABJICHUU.
13. Mozeny TEeIIOBbIX IBUTATENEH.
Jlabopamopuwvie padbomuvt u onvimol.
OnbITHI MO OOHAPYKEHUIO IEUCTBUS CHUJI MOJICKYJISIPHOTO TPUTSKEHUS.
OnbIThI IO BhIpAIIMBaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITHI 1O HAOIIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Ornpezenienne JaBieHUs BO3AyXa B OAJIJIOHE MINPHUIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHUS BO3JIyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIAKICHHUS.
6. IlpoBepka rumoTe3bl JMHEHHONW 3aBUCUMOCTH JJIUHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphI.

7. Halmronpenue u3MeHEHHs] BHYTPEHHEH SHEPrHM Tella B pe3ysbTare Tervionepenadu u

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBJIeHHS TEIIIOOOMEHA TP CMEIIMBAHUH XOJIOJHON U rOpsYeil BOJIBI.

9. OmpeneneHue KOTMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TIPU TEINIOOOMEHE C

HarpeTbIM METaJNIMYECKUM IIUIHHAPOM.

10. Onpenenenne yaenpHON TETIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCapeHusl.

12. Onpenenenne OTHOCUTENLHON BIaKHOCTH BO3TyXa.

13. Omnpenenenuie yAenbsHOM TEIIOTHI IIJIaBICHUS JIbA.

Pa3jnen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

DnekTpusanus Tel. J[Ba posa 3JIeKTpUUecKuX 3apsa10B. B3anmoielicTBre 3apsyKeHHbBIX TE.
3akon KynoHa (3aBHCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX TEJI OT BEJIMYUHBI 3apsiIoB U
pPacCTOSTHUS MEXTy TEIaMH).

DnekTpuueckoe mosie. Hanpspk€HHOCTD AMeKTpUYecKoro mojst. [IpuHmmm cymneprno3uiun
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YpPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIN 3ieKTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPaHEHUs AIEKTPUUECKOTro 3apsija.

DNEeKTPUUECKH TOK. YCIIOBUS CYIIECTBOBAHMS DJJIEKTPUUECKOrOo Toka. VMcTouHukm
MOCTOSIHHOTO TOKa. JIeMCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KHJIKOCTSAX U ra3zax.

Onektpuueckass 1enb. Cuiia Toka. DleKTpuueckoe HampsbkeHue. ConpoTHBICHUE
MPOBOJHUKA. YJEIbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma Ui  yyacTKa IEMH.
[TocnenoBarenbHOE U MapaieIbHOE COSAMHEHUE TIPOBOJHUKOB.

PaboTa 1 MoIHOCTE 37eKTprudecKoro Toka. 3akoH [[xoynsa—JIenma. Dnekrpuyeckue 1enu
U TIOTPEOUTENH ICKTPUUIECKOM dHEPTruu B ObITY. KOpOTKOE 3aMBIKaHHE.

[TocTostHHBIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe moJe.
MarunuTtHoe noJie 3eMIId U €ro 3HaueHHe JJIs1 ’KUu3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
AIEKTPUYECKOT0 ToKa. [IpuMeHeHne 3JeKTpOMarHuToB B TeXHUKE. JeficTBUE MarHUTHOTO MOJIs

CoNoO~WNE
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Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IMOCTOSHHOrO TokKa. Vcnosb3oBanue
AJIEKTPOJIBUraTEsICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @Papazgess. SBieHue anekTpoMarHUTHOM — wHAYKuMH. [IpaBuno  JleHma.
OnextporeHeparop. CrocoObl MOMyYeHHs] 3IEKTPUYECKOM HHEPruu. OIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3aus Tell.
JIBa poJia AJIEKTPUUECKUX 3apsI0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJl.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.
DnekTpocTaTUuecKasi UHIYKIUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0OB.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
N cTouHMKM TOCTOSIHHOTO TOKA.
JleficTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHUI TOK B )KUJIKOCTH.
. "'a30BBbIit pazps.
. 3MepeHne cuiibl TOKa aMIIEpMETPOM.
. I3mMepeHne 31eKTpUYECKOro HaIpsKEHUsT BOJIbTMETPOM.
. Peoctat u mara3uH cCOnpOTHBIICHUM.
. B3auMozeiicTBrue MOCTOSIHHBIX MarHUTOB.
. MonenupoBaHie HEBO3MOKHOCTH pa3/IeJIeHMsI T0JIFOCOB MAarHUTA.
. MopenvpoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.
. OmeIT OpcTena.
. MarauTHoe 1noJje Toka. JJIeKTPOMAarHurT.
. lelicTBuE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.
. OniTel Dapanes.
. 3aBUCUMOCTH HaIpaBJICHUsI HHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BOSHUKHOBEHHS.
25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwvie padbomut u onvimol.
OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIMU TNl MHAYKIUEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue neMCTBUS DIEKTPUYECKOTO TOJISI HA TPOBOIHUKHU U TUDJIEKTPUKH.
COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MOCTOSIHHOTO TOKA.
W3mepenne u peryampoBaHue CHIIBI TOKA.
N3mepenne u peryaupoBaHue HAPsHKEHUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO Yepe3 Pe3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PEe3UCTOPE.
7. OneITel, JEMOHCTPHUPYIONIME  3aBUCHMOCTh  DJIEKTPUUYECKOTO  COMPOTHUBIICHHS
MPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA 1 MONEPEYHOT0 CEUEHHS U MaTepuara.
8. TlIpoBepka mpaBmiia CJIOXKEHUS HANPSHKEHUH MPH TIOCIIEIOBATSIEHOM COSAMHEHHUH JIBYX
pPE3UCTOPOB.
9. TIlpoBepka mpaBuiia Ui CUJIbI TOKA MPU MapaiieIbHOM COETUHEHUH PE3UCTOPOB.
10. Omnpenenenrie pabOTHI ANMEKTPUIECKOTO TOKA, UAYIIECTO Yepe3 PE3UCTOp.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOTO TOKA, BBIACIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCIMOCTH CHUJIBI TOKA, MAYIIETO YePe3 JIAMIIOUKY, OT HAINIPSHKCHUS Ha
HEH.
13. Onpenenenue KIIJl narpeBaress.
14. UccnenoBaHue MAarHUTHOTO B3aUMOJICHCTBUS MOCTOSIHHBIX MarHUTOB.

CoNoOA~WNE
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15. I3y4yeHne MarHMTHOTO TIOJI IIOCTOSHHBIX MAarHUTOB NpU HUX OOBEIMHEHUH W
pa3iesIeHHH.

16. UccnenoBanne neicTBUS AIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOCHCTBUS KaTYIIKH C TOKOM H
MarHuTa OT CHJIbI TOKA M HAaIlpaBJICHUS TOKA B KaTYyIIIKE.

18. M3yuenwue aeiicTBUSI MArHUTHOTO IOJISt HA TPOBOIHHUK C TOKOM.

19. KoncrpyupoBanue u u3ydeHue paboThl AJIEKTPOIBUTATEIS.

20. Uzmepenue KI1J] anexTpoaBUraTrenbHON YCTaHOBKH.

21. OnBITEl 1O WCCIIEIOBAHUIO SIBICHUS DJICKTPOMArHUTHOW HMHIYKLMH: HCCIEIOBAHUE
U3MEHEHM 3HAUYEHUS U HAPaBJICHUS! HHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zpen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JBUKEHHUs. PaBHOMepHOe mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHoyckopeHHOe npsMonuHeiHoe aerkenne. CBoooiHoe naaenue. OmnbIThl
lNanunes.

PaBHOoMepHOE ABMXkeHUE MO OKpYKHOCTH. llepron u yactora oOpamenus. JluneitHas u
yIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoi 3axkon Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYNEPIIO3ULUHU CHUIL.

Cwia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuja TPEHUsSI CKOJIbKEHHUS, CHJIa TPEHUsS
MIOKOSI, IPYTHE BUJIbI TPEHHUS.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHMs. YCKOpEHUE CBOOOJHOTO MajeHHUs.
JBuxenue rianet Bokpyr ConHna. [lepBas kocMuueckas ckopocTs. HeBECOMOCTB U eperpys3KH.

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

Umnynec tena. M3menenue umnyinbca. MMnynsc cunbl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeakTruBHOE IBUKEHUE.

Mexanunueckass pabota U MOIIHOCTb. PaboTa cui TskecTH, ynpyroctd, TpeHus. Cs3b
sHepruu u pabotel. [loTeHumanbHas SHEpPrus Tena, MOJHATOrO HajA TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxxaroi npyxuHel. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruM. 3aKOH COXPAaHEHUS] MEXaHUYECKON DHEPTHH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOT 0 IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEHHE TYTEH W TPACKTOPHI ABIKEHHS OJHOTO M TOTO K€ Tella OTHOCHTEIHHO
pa3HBIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUs MPSIMOINHENHOTO JIBUKEHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO IBUKECHHUS.

Habmroienue nBu>keHus Tena no OKpyKHOCTH.

Habmonenne MexaHHUeCKUX SBJICHUH, IPOUCXOIAINX B cucTeMe oTcuéra «Tenexkay
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHHUU OTHOCUTENFHO KaOuHeTa (PU3NKHU.
3aBUCHMOCTb YCKOPEHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH Ha HETO CHUJIBI.
HabGnronenue paBeHCTBA CUJT IPH B3aUMOJICHCTBUM TEJI.

M3meHenue Beca Tena Npyu yCKOPEHHOM JIBUKCHUH.

lO [Tepenada umIryabca Ipu B3aUMOJICHCTBUH TEJI.

11. IlpeoOpa3oBaHuUs SHEPTUH IIPH B3aUMOICHCTBUHU Tell.

12. Coxpanenue uMmysbca Mpu HEYMPYroM B3aUMOJCHCTBUH.
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13. CoxpaHneHue UMITyJIbca Py a0COFOTHO YIIPYTOM B3aMMOICHCTBHH.

14. HabGumroieHne peakTUBHOIO JBUKEHHUSL.

15. CoxpaHneHnue MexaHU4eCKO SHEPTUH MPU CBOOOIHOM I1a/ICHUU.

16. CoxpaneHnue MEXaHU4YECKON SHEPTHH MPU ABMKEHUH TEJIa MO JEHCTBUEM MPYKUHBI.

Jlabopamopuwvie padbomwt u onvimol.

1. KonctpyupoBaHHe TpaKTa JJsi pasrOHAa M JalbHEHIIEro paBHOMEPHOTO JBHKCHHS
HIapUKa WK TEIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHKCHHS IIapUKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OrmpeneneHue yCKOpPEHUsI Tela NPU PAaBHOYCKOPEHHOM [BM)KEHUH 110 HAKIOHHON
MJIOCKOCTH.

4. WccrnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH NPH PABHOYCKOPEHHOM JIBUKECHUHU 0e3
HAYaJIbHOU CKOPOCTH.

5. TIpoBepka rumoTe3sl: €CIIM MPU PAaBHOYCKOPEHHOM JIBIKEHHH 0€3 Ha4aJlbHOW CKOPOCTH
IIyTH OTHOCSTCS KaK PsiJl HEUETHBIX YUCEIl, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH

OJTMHAKOBEI.

6. HccrnemoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO
JTABIICHUSL.

7. Omnpenenenue k03P PUIHEHTA TPEHUS CKOIBKEHUS.

8. OmnpeneneHne KECTKOCTU MPY>KUHBL.

9. Ompenenenue pabOThl CHIIBI TPEHHs] MPU PABHOMEPHOM JBIKEHHUU Tela 10
TOPU30HTAIBHOM MTOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YHOPYTOCTH NpU HOABbEME Tpy3a C HCIOJIb30BAaHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. M3yuenue 3akoHa COXPaHEHUS SHEPTUH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEpUCTUKHM KoyeOaHM: MEpHOJ], 4acToTa,
aMIMTyna. Marematud4eckuil W NpPYKUHHBIM MasTHUKM. lIpeBpamieHune sHeprum npu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxaromue konebanus. BeiHyXaeHHble KojeOaHus. Pesonanc. MexaHuueckrue BOJIHBI.
CBolicTBa MEXaHNYECKUX BOJIH. [IpoosbHbIE 1 monepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. MH(pa3ByKk U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenue xonebanuii Ten moJ1 AeHCTBUEM CHIIBI TSKECTH M CHIIbI YIPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HabmioneHne BeIHYKICHHBIX KOoJIeOaHUH U pe30HaHca.

PacnipocTpanenre npooiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habmionenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHl pe3oHaHC.

ﬂaﬁopamopubte padomul u onvimol.

1. Ompenenenuie yacTOTHI U IEpUOAa KOJEOAHUNH MAaTEMaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOTHI U MeproJia KojaeOaHU NPYKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH IepHoJa KojeOaHUM IMOABEIIEHHOTO K HUTU Ipy3a OT
JUTUHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH NepuoAa KojieOaHUM MpPYKMHHOTO MAasTHHKAa OT MaccChl
rpysa.

5. IlpoBepka He3aBUCHMMOCTU MepHoAa KoJeOaHWW Tpy3a, MOJABEUIEHHOTO K HUTH, OT
Macchl Ipy3a.
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6. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD epro/ia KoJeOaHul MPY>KUHHOTO MasiTHUKA
OT Macchl I'py3a U KECTKOCTH MPY>KHUHBI.
7. W3mepeHue yckopeHHUs: CBOOOJIHOTO Ma/ICHHUS.
Paznen 10. DnekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE TOJIE. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMArHUTHBIX
BoJH. [lIkana 31eKTpOMarHuTHBIX BOJIH. Vcrionb30oBaHue 3J€KTPOMAarHUTHBIX BOJIH JJI1 COTOBOM
CBSI3U.
DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BomHoBbIE CBOICTBa CBETA.
Jlabopamopuwvie padbomot u onvimol.
1. W3yueHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIILI0 MOOUIIBHOTO TenedoHa.
Pa3nes 11. CBeToBble sIBJICHUS.
JlyueBass monens cBera. Mcrounuku cBeta. lIpsimonuHelHOe pacnpOoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHnE OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONITHUECKUX CBETOBOJAAX.
Jlunza. Xox myueit B nuH3e. Omnrtuueckass cucrema ¢oToamnmapara, MHKPOCKONa U
Teneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1abHO30PKOCTb.
Pasnosxxenue 6enoro cera B cekTp. OnbiTel HptoToHa. CriojkeHre CIIEKTPaIbHBIX I[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE pacCIPOCTPAaHEHUE CBETA.
OtpaxkeHue cBera.
[Toryuyenue n300pakxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
ITpenomiieHue cBeTa.
OnTH4eckuii CBETOBO/I.
Xon ydelt B cobuparomeii TuH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[TonyuyeHne n300paxeHnit C MOMOIIIBIO JIMH3.
. Ilpunnun nelictBus ¢oTtoannapara, MUKPOCKOIA U TEJIECKOIA.
10. Mopnens riasa.
11. Paznokenue 06emoro cBeTa B CIEKTP.
12. Tlony4enue 6enoro cBera Npu CIOKEHUU CBETA Pa3HBIX [[BETOB.
Jlabopamopmnwvie padbomut u onvimol.
1. HUccnenoBaHue 3aBUCUMOCTH yTila OTPaXKEHUSI CBETOBOTO JIyda OT yriia MaJIeHuUs.
2. Hzydenue xapakTepUCTHK H300paKeHUs TIpeIMETa B IIIOCKOM 3epKaie.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa TPEJIOMIICHHUS CBETOBOTO JIy4a OT yria MajcHHs Ha
TPaHULIE «BO3AYX—CTEKIION.
[Tonyyenne n300paXkeHUH C MOMOIIBIO COOMPAOIECH JTHH3BI.
Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITUYECKON CHIIBI COOMpAroIei JINH3HI.
OnbITH IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OneITHl MO BOCHPUATHIO 1IBETa MPEIMETOB NPU UX HAOIIOJAEHUU dYepe3 LIBETOBBIC
(GUIBTPBI.
Pa3znen 12. KpanToBhble siBJIeHUS.
OmnsiThl Pesepdopna u mnanerapHas moaens aroma. Monens atoma bopa. Hcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIIEKTPHI.
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PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-usinydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyxnonnas wmopnens aromHoro sgpa. M3oromsl. PaagnoaxtuBHble mpeBpamenus. llepuon
noJiypacnaaa aTOMHBIX sJIEp.

SAnepHble peakMy. 3aKOHbI COXPaHEHUsI 3aps0BOI0 U MAacCOBOI'O YHUCEI. DHEPIUs CBA3U
aTOMHBIX s7ep. CBsA3b Macchl U 3HEpruu. Peakunu cuHtesa u aeneHus saep. McTouHuku sHepruu
Connua u 3B€37.

Snepnas snepretuka. JIeicTBUA paagMOAKTUBHBIX U3IyUYEHUN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpsl U3J1y4eHUs U TOTJIOLEHUS.

CrieKTphl pa3aMyHbIX I'a30B.

CnekTp Boaopoaa.

Habumonenue tpekoB B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMINX U3TYUEHH.

Perucrpanus nzinydeHus: IpupoOaHBIX MUHEPAIOB U MPOIYKTOB.

Jlaﬁopamopnbte pabomot u onvimol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JTyUEHHUS.

2. HccnemoBanue TPEKOB: HM3MEpPEHUE DHEPTUM YACTULBI 1O TOPMO3HOMY IyTH (IO

¢dororpadusm).

3. H3mepenwue paanoakTHBHOTO (POHA.

IToBTOpHTENIBLHO-00001IAKOIINIT MOLYIb.

[ToBTOpUTENBEHO--0000MIAIONNIT  MOAYJIb MpeAHAa3HAuYeH MJig CUCTeMaTHU3aluh U
00001IeHUsT IPEAMETHOTO COJIEPKAHHS U OTIBITA JIEATEIFHOCTH, IPHOOPETEHHOTO NP U3YUYCHUN
BCEro Kypca (PM3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY IO
¢buznke U1 00yUaroMXcsl, BBIOPABIINX 3TOT Y4€OHBIN MpeaMeT.

[Ipu u3ydyeHnn JaHHOTO MOYJISL PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATEIbHOCTH,
Ha OCHOBE KOTOpBIX OOECHEeuMBAETCA JOCTHIXKEHHE TMPEAMETHBIX M  METallpeIMETHBIX
IUTAHUPYEMBIX Pe3ylbTaToB 0OydeHUs, (QOpMHUpPYETCsl €CTECTBEHHOHAy4YHas TPaMOTHOCTH:
OCBOEHHUE HAy4YHBIX METOJIOB UCCIIEIOBAHUS SBJICHUHN IPUPOABI U TEXHUKHU, OBJIA/IEHNE YMEHUSIMU
OO0BSACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS TOTyYeHHbIC 3HAHUS, peliaTh 3ajaui, B TOM YHCIIE
KaueCTBEHHbIE U KCIIEPUMEHTAIIbHBIE.

[IpuHUIMIIHATBHO NEATETbHOCTHBIA XapaKTep JAaHHOTO pa3feNa peain3yercs 3a CUET TOoro,
4yTO 00y4arolnecs BBIMOIHIIOT 33aHUsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHUH paclo3HaBaTh U HAYYHO OOBSICHATH (DU3HUECKUE SBICHUS
B OKpY’KaroIel MpUpOAE U MOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAayYHbIE METOJIbI MCCIEAOBaHUs (PU3NYECKUX SBJICHHIA, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOJIYUYECHHS] TEOPETUYECKUX BBIBOJIOB;

OOBSCHATH, HAy4YHBIE OCHOBBI HAmMOOJIEe BaXXHBIX JIOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPaKTUYECKOTO UCIIOJIb30BAHUS PA3IMYHBIX HICTOYHUKOB SHEPTUH HA OCHOBE 3aKOHA
MPEBPAILCHHS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPTUU.

cuawNE
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IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne (QU3MKK HA ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynbrate wu3yueHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromerocst OyayT chopMUpPOBaHbI CIIEAYIONINE JIUYHOCTHBIE PE3YJIbTAThl B YACTHU:

1) maTpMoOTH4eCKOro BOCIIUTAHUS

- MIPOSIBJICHHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (PU3NYECKOi
HaYyKHU;

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaAHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIEHUHU OOIIECTBEHHO 3HAUYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

- OCO3HAHHE BaKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

- BOCIPHSTHE ICTETHUECKUX KadyecTB (PM3MUECKON HayKu: €€ TapMOHUYHOIO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHWE IIEHHOCTU (M3NYECKON HayKHd KaK MOIIHOTO MHCTPYMEHTA TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEHIIIEH COCTABISIONIEH KYJIbTYPBHI;

- pa3BUTHE HAYYHOH JII0O03HATENILHOCTH, HHTEpPECa K UCCIIE0BATEIbCKON AEATENbHOCTH;

5) dopMupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0J1arONOTyYHA:

- 0CO3HaHME [IEHHOCTH 06e3011acHOro 0dpasa JKU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BaXHOCTH ITPaBUJI O€30IIaCHOTO MOBEAECHUS Ha TPAHCHOPTE, HA 10pOrax, ¢ JIEKTPUUECKUM U
TEIJIOBBIM 00OPY/I0BAaHUEM B IOMAIIIHUX YCIOBUSX;

- cpOpMUPOBAHHOCTH HaBbIKa pedIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO e
MpaBa y Ipyroro 4eJioBeKa;

6) TpynoBOro BocnuTaHUSA:

- aKTUBHOE Y4YacTHe B PEUICHHH MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHM3alu, TOpoja, Kpas) TEXHOJIOTUYECKOMN U COI[MaIbHOM HaIlPaBJIEHHOCTH, TPEOYIOLINX
B TOM YHCJIe U GU3HUECKUX 3HAHUIA,

- HHTEpeC K MPaKTHUYECKOMY U3YUYEeHHUIO podeccuii, CBI3aHHbIX C (PU3NKOMH;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:

- OpHUEHTalMsl Ha MpPUMEHEHHe (QU3NYECKUX 3HAHUU Ui pelIeHUs 3anad B 00JacTu
OKPY’KaIoIlleH cpeibl, IUNITAHUPOBAHUS IOCTYIKOB U OLIEHKU UX BO3MOKHBIX MMOCIEICTBUI ISt
OKpY>KaloIleH Cpeibl;

- OCO3HaHMe MI00ATLHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIMMCS YCJIOBHAM COLMATBHON U MPUPOAHOM Cpebl:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM TIPU BBINOJIHEHUU HCCIEIOBAaHUN U TPOEKTOB
(bu3MUeCcKOil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 NPAKTUUECKYIO 1EATENbHOCTD;

- MOTpeOHOCTh B (POPMHPOBAHMU HOBBIX 3HAHUH, B TOM 4YHcie (OPMYIHPOBATH HICH,
MOHSITHSL, TUTIOTE3bI O (PU3MUYECKUX O0BEKTaX U SIBICHUSX;

- 0CO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,

- IJTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUI;

- CTpEMJICHHE aHAJIM3UPOBATH U BBISBISITH B3aUMOCBSI3U MIPUPOJIBI, O0IIIECTBA M SKOHOMHUKH,
B TOM YHCIJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;
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® - OLEHKA CBOMX JACUCTBUU C Yy4YETOM BIIMSHUSA HA OKPYXKAlOLIYK CpeAy, BO3MOKHBIX
IJ100aJIbHBIX TIOCIIEACTBUM.

METANPEJMETHBIE PE3YJIbTATHI

B pesynprare ocBoeHHs mporpaMMmbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOyuaromierocss OynyT chOpMUPOBAHBI MeTampeAMeTHbIe pPe3yJbTaThl,
BKIIIOUAIONUE TIO3HABATENbHBIC YHUBEPCAIbHBIC YyYeOHBIC IEHCTBUS, KOMMYHUKATHBHBIE
yYHUBEpCcaJbHbIe yueOHbIE IeUCTBUSA, PETYIATUBHbBIE YHUBEPCAJIbHbIC yueOHbIC AEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

Ba3oBble Jlornueckue AeiicTBUs:

® BBIIBJIATH M XapaKTepU30BaTh CyIECTBEHHbIE IPU3HAKU O0BEKTOB (SIBJICHUI);

® YCTaHaBJIMBATh CYLIECTBEHHBIN NMPU3HAK KJIACCU(UKALMU, OCHOBAHHUS JUIsl 0000IIEeHUS
Y CpPaBHEHUS;

® BBIBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYUs B paccMaTpUBAEMbIX (akTax, JaHHBIX U
HaOJI0ACHUAX, OTHOCALIMXCS K (PU3HMUECKUM SIBJICHUSM;

® BBUIBJIATh NPUYUHHO--CIEICTBEHHbIE CBSA3M IPU HU3YYCHUU (PU3MUECKUX SBICHUH U
IIPOLIECCOB, JieNaTh BBIBOJABI C MCIOJIb30BAHUEM JEIYKTUBHBIX W WHJYKTUBHBIX
YMO3aKJIIOYEHUH, BBIABUTaTh I'MIIOTE3bI O B3aUMOCBA3SIX (PU3NUYECKUX BEJIMYUH;

®  CaMOCTOATENIHO BBIOMPATH CIIOCO0 peleHus yueOHoM (pu3ndeckoi 3a1aun (cpaBHEHUE
HECKOJIbKUX BAapUAHTOB pEIICHUs, BbIOOp Hanbojee MOAXOIAIIEr0o € Y4ETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarebckme 1eiCTBUS:

® 1ICIIOJIB30BaTh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

® [IPOBOJUTH I10 CAMOCTOSATEIBLHO COCTABIIEHHOMY IJIaHY OIBIT, HECIOKHBIN (prU3nueckuit
HKCIIEPUMEHT, HEOObILIOE UCCIIeI0BaHNE (PU3NYECKOTO SIBIICHUS;

® OlEHUBaTh Ha NPUMEHUMOCTb U JIOCTOBEPHOCTh MH(GOpPMAIUIO, MOIYYEHHYIO B XOJ€
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

® CaMOCTOATENbHO (opMynupoBaTh 00OOIIEHHMS M BBIBOABI IO  pe3yJbTaTaM
IPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

® [IPOTHO3UPOBATH BO3MOKHOE JaibHelIee pa3BUTHE GU3NYECKUX MPOLIECCOB, a TaKKe
BBIJIBUTATH TPEATIOIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

PabGora ¢ unopmanmeii:

® T[PUMEHATh Pa3IMYHBIE METO/bl, HMHCTPYMEHTHI U 3alpoChl IPU IMOUCKE U OTOOpE
UHGOPMALIMU WU TAHHBIX C YYETOM MPEUI0KeHHON yueOHOoM (pu3ndeckoil 3a1auu;

® AHAJM3MPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIMIO Pa3IUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

® CaMOCTOSITEIbHO BBIOMpAaTh ONTHUMANbHYIO (DOpPMY MpeAcTaBlieHUs HHPOpMALUU U
WUTIOCTPUPOBATh peEIIaeMble 3aJaud HECIOKHBIMH CXeMaMH, JAMarpaMMaMu, HHON
rpaduKoil 1 NX KOMOMHALIUAMHU.

KoMMyHMKaTUBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

e B XoIe OOCYXIeHHs Yy4eOHOro marepuajia, Pe3yJbTaToB JIAOOPATOPHBIX pPabOT u
IIPOEKTOB 33/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBaTh UJIEH,
HalleJICHHbIE Ha PEeIlIeHUE 3a1a4u U MOoAJepkKaHNue OJIaroenaTeIbHOCTH OOIEHUS;

® CONOCTaBIATb CBOM CYXIEHHS C CYXIEHUSAMHM JpPYyrUX YYacTHUKOB JHaiora,
00OHapy’KUBaTh pa3IMYMe U CXOJCTBO MO3ULIUH;

® BBIPAXXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

14



nyOJMYHO  TPENCTaBIATh  PE3yJbTaThl  BBIMOJHEHHOTO  (DU3MYECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, IPOCKTA);

MOHUMATH ¥ UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHHOW M MHAUBHUIYIbHON paboThI pu
pCIICHNH KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

INPUHUMATh LEJIM COBMECTHOW JIEATEIIBHOCTH, OPraHW30BBIBaTh JCUCTBHA IO €&
JOCTHIKEHUIO: PACIPEIeNIATh POJId, 00CYKIaTh MPOILECChl M PE3yJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHATh CBOKO 4YacTh PaOOTHI, JOCTUTas KadyeCTBEHHOrO pe3ysbTaTra IO CBOEMY
HATPABIICHUIO U KOOPAHHUPYSI CBOU JACUCTBUS C APYTUMHU WICHAMHU KOMAH/IbI,
OIICHUBATh KAYECTBO CBOETO BKJIaJ[a B OOLIUI MPOIYKT 11O KPUTEPHUSM, CAMOCTOSTEITHHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

PeryisiTuBHBIe yHMBepcaabHble y4eOHbIe AeiicTBUSA

Camoopranu3amnus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalHsIX, TPEOYIOMIMX ISl PeLICHHS
(bu3nyECKUX 3HAHMIA;

OpUEHTUPOBAThCS B PA3IMYHBIX NOAXOAAaX MPUHATUS pELIeHUH (MHIMBUIYaJIbHOE,
IPUHSTHUE PELLICHUS B IPYIIE, IPUHATHE PELICHUN IPYIIIOi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pELIeHUS (U3NYECKOM 3ajaud WM IJIaHa
UCCIICIOBaHMSI C YYETOM HUMEIOUINXCA PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBAaTh MpeajiaraéMble BApUAHThI PELLICHUM;

JenaTh BEIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’IB, SMOLMOHAbHBIN HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyallMM U IpeJylaraTh IJIaH €€ H3MEHEHMS],

OOBSICHATH MPUUMHBI TOCTUKEHHUS (HEAOCTHKEHHS) pe3yIbTaTOB JIEATEIbHOCTH, 1aBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHCIIE€ B XOJ BBIMOJIHEHUS (PU3HUUECKOTO
UCCIIEIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, W3MEHMBIIUXCS
CUTYallUi, yCTAaHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIH U YCIOBUSM;

CTaBUTh ce0s1 Ha MECTO JAPYTOro YeloBeKa B XOJE CIOpa WM JTUCKYCCUU Ha HAyYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MNpU peueHHH (QU3UYECKUX 3aJad Wil B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI M TAKOE XK€ MPaBO JIPYroro.

IMPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUI:

UCTIONIB30BaTh TIOHATHS: (HU3MUECKHE W XUMHYECKHE SIBICHHs, HaAOIIOICHNE,
HKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CIUHMUIIBI (PU3MUECKUX BEIMYHH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHMsI BelecTBa (TBEpIOE, JKHIKOE, ra3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  TMPSAMOJIMHEHHOE),  TPaCKTOPHS,
paBHOACHCTByIOImAss cwia, Aedopmanus (ympyras, IUIacTUYECKas), HEBECOMOCTD,
coOoOMIaoNIUeCs COCYIbI;

paznuyath siBreHus (aud¢ysus, TeI0BOe ABMKEHUE YacTUILl BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE NIBH)KEHUE, MHEpLUs, B3aUMOJCICTBHE Tell, paBHOBECHE
TBEPABIX TEJN € 3aKPEIUIEHHON OCBIO BpaLlEHUs, IIepelaya JaBJICHNs TBEPABIMU TEIaMH,
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KHUAKOCTAMU M ra3aMu, aTrMoc(epHoe JaBi€HHE, IUIaBaHUWE TeJ, MPEeBPALCHUS
MEXaHUYECKOM 3HEPIun) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUINX JaHHOE (GU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOsBICHUE W3YYCHHBIX (U3NYECKUX SBJICHUI B OKPYXKarolleM MHpE, B
TOM 4ucie (pU3MYecKue SIBICHUSA B IMPHUPOAE: MPUMEPHI ABIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHHS B IPUPOLE U
TEXHHUKE, BJIHUSHHUE aTMOC(EPHOTO JaBIIEHUS HA XUBOM OpraHusM, IjIaBaHUe phbIO,
pBIYard B TeJE YeIOBEKa, MPH 3TOM NEPEBOJIUTH NMPAKTUYECKYIO 3a/a4y B Y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKHN) (PU3UUECKUX SBIICHHUI;
OTNKCHIBATh U3yUYCHHbIC CBOMCTBA TeJ U (PU3NYECKUE SBJICHUS, UCIIONB3Ys (PU3NYECKUE
BEIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBAa, BPEMs, MYyTh, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TSHXKECTH, BEC Tella, CUJla TPEHUs, 1aBJIeHue (TBEPIOTO
Tena, JKUAKOCTH, ra3a), BBITAJIKMBAIOLIAS CUJIA, MEXaHMuYeckas paboTa, MOIIHOCTb,
IJIEY0 CHUJIbI, MOMEHT CHJIbl, KO3(PQPUIIMEHT TMOJIE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETHYeCcKass M INOTEHLUaJIbHAasl JHEPrusi), MpPU ONKUCAHUU IPABUIBHO TPAKTOBATh
(bu3HYECKU CMBICIT UCTIOIB3YEMbIX BEJTMUMH, UX 0003HAYEHUS U €AUHULBI (PU3UUECKUX
BEJIMYMH, HAXOAWUTh (OPMYIIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUYECKYI0O BEIHUYUHY C
OPYTMMH BEIIMYMHAMH, CTPOUTH TpadUKH H3YyYEHHBIX 3aBUCHMOCTEH (PH3UYECKUX
BEJIMYUH;
XapaKTepru30BaTh CBOWCTBA Tell, (PU3HUECKUE SIBICHUS U IPOLIECCHI, UCIIOB3YS IPaBUIIa
CIIOXeHHsI CHIT (BIONb OJIHOM mpsiMoii), 3akoH ['yka, 3akon [lackans, 3akon Apxumena,
MpaBUJI0O paBHOBecHUs phiuara (OJ0Ka), «30J0TO€ TIPABWIIO» MEXAHHMKH, 3aKOH
COXpAaHEHMsI MEXaHMYECKOW SHEprHM, MPH 3TOM JlaBaTh CIOBECHYIO (DOPMYJIMPOBKY
3aKOHA U 3aIllMCHIBATh €r0 MATEMATHYECKOE BBIPAXKEHUE;
00BACHATH (PU3MUECKUE SBICHUSI, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallUll  IPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  NPUYHUHHO-
-CJI€/ICTBEHHBIE CBSI3U, CTPOUTH 00bICHEHUE U3 |—2 TOrMYecKuX 1IaroB ¢ onopoi Ha 1—
2 u3ydYeHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;
pemarh pacy€THble 3agaud B |—2 JecTBHS, MCNONB3Ys 3aKOHBI M (HOPMYJIbI,
CBsI3bIBaOIME (PU3NYECKHE BETMUMHBI: Ha OCHOBE aHAJIN3a yCIOBHS 3a/1a41 3allUChIBATh
KpaTKOE YCJOBME, IMOJACTaBIATh (DU3MUECKHE BEIUYMHBI B (OPMYJIbl U NPOBOJIUTH
pacy€Tbl, HAXOAUTh CIPABOYHbIE [aHHbIE, HEOOXOAWMBIE JJIs peIIeHUs 3ajad,
OILICHUBATh PEAIMCTUYHOCTH MOTYYEHHON (PU3MUECKOI BETNYMHBL;
pacro3HaBaTh NPoOJIEMBbl, KOTOPbIE MOKHO PELIUTH MTPHU OMOIIN PU3NYECKUX METO/IOB,
B ONHMCAHUU HCCIIEAOBAHMS BBIACIATH IPOBEPSIEMOE IPEAINONIOKEHHE (THIIOTE3Y),
pa3ianyaTh ¥ MUHTEPHPETUPOBATH MOJYUYEHHBIH pe3yibTaT, HAXOAUTh OLIMOKU B XOJ€
OIBITA, IENATh BBIBOJIBI 110 €70 PE3YIbTaTaM;
IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Ten: (opMyIMpOBaTH TPOBEpPSEMbIE MPEANONIOKEHHUS, cOOUpaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYJ0BAaHUS, 3alIUCHIBATH XO/1 OIBITAa M (POPMYJINPOBATH BBHIBOJIBL;
BBINOJIHATH NPSMbIE U3MEPEHUsI PACCTOSHUSA, BPEMEHHU, MACcChl Tesla, 00bEMa, CUITBI U
TEMIIepaTypbl C HMCIOJIb30BAaHMEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 33JaHHON aOCOFOTHOM MOTPEITHOCTH U3MEPEHHIA;
MIPOBOJNTH HCCIICOBAHUE 3aBUCHUMOCTH OJHOW (DPM3MYECKOW BETUYHMHBI OT JIPYTOM C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JBUXKYIIETOCS
TeJa OT BPEMEHU JBWKEHUS TEJa, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca TeJla, KaueCTBa
00pabOTKM TOBEPXHOCTEW Ted M HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOLIAAd
CONPUKOCHOBEHUS TEJ, CUIIbl YIIPYTOCTU OT YJJIMHEHHUS NPYKUHBI, BBITAIKUBAIOIIECH
CHIIBI 0T 00bEMa TOTPYKEHHOM YacTh Tela M OT IUIOTHOCTU OJKUAKOCTH, €&
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HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT INIyOWHBI, Ha KOTOPYIO MOIPY>KEHO TeJo,
YCIIOBH TIJIaBaHWUS TEJ, YCIOBHHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4yeOHOro HCCIENOBaHMs, COOMpaThb YCTAHOBKY U  BBINOJHATH
U3MEpEeHus], cenys MpeIoKeHHOMY IUIaHy, (PUKCHPOBATh Pe3yJIbTaThl MOIy4YeHHON
3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BUJIE IPEAJIOAKEHHBIX TaOIUI ¥ IpaMKOB, 1€1aTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

® [POBOJIUTH KOCBEHHBIE H3MEpPEHHsS (PU3UUYECKUX BEIUYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPIAOrO TeEla, CWJIA TPEHUsI CKOJIBXKEHHUS, JAaBJICHUE BO3AYyXa,
BBITJIKMBAIOIAsl CHJIA, JIGHCTBYIOLIas Ha MOrPYy)KEHHOE B JKUJAKOCTh TeJoO,
KO3 PHUIMEHT TMOJE3HOr0 ACUCTBUS MPOCTHIX MEXAHHW3MOB), CIEIysl HPEIOKECHHON
UHCTPYKLMU: IIPU BBINOJIHEHUH U3MEPEHUH cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUEHUE UCKOMOM BEJIIMYMHBI;

e coOmomaTh TpaBWIa TEXHUKH O0€30MacHOCTH Tmpu pabore ¢ J1abopaTOPHBIM
000py10BaHUEM;

e yKa3plBaTh MPUHLUIBI JACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY Ibl, OapOMETp, pblyar, MOJABUKHBIN U
HEMO/BKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

e XapakTepu3oBaTb MPUHIUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOpPOM Ha HX ONMCAaHUA (B TOM 4MCIE: MOAIIMIHUKH, YCTPOMCTBO
BOJIONPOBO/A, T'MIPABIMYECKUI Ipecc, MaHOMETp, BbICOTOMEp, HOPIIHEBOW Hacoc,
apeoMeTp), UCIOJB3Ysl 3HAHHS O CBOMCTBAX (PM3UYECKHUX SIBJICHUH M HEOOXOJIMMBIS
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

e [IPUBOAMUTH MpHUMEPHl (HAXOAUTh MH(MOPMAIMIO O MpHUMEpax) MPaKTUYECKOIO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUdOpaMu U TEXHUYECKUMH YyCTpoicTBamu,
COXpPAaHEHHs 370pPOBbsi M COONIIOJIEHHS HOPM OSKOJOTHYECKOIO TIOBEACHHS B
OKpYXKaroIlEeH Cpeae;

® OCYILECTBJIATh OTOOP HMCTOYHHUKOB HHpopManuu B VHTepHETe B COOTBETCTBHM C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIMXCSl 3HAaHUU U MyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIJCIATH HH(POPMALIHIO, KOTOpast SIBJISETCS MPOTUBOPEUNUBON
WJIM MOKET OBITh HEJIOCTOBEPHOI;

® 1ICIIOJIb30BATh MPHU BBHIOJIHEHUU YUYE€OHBIX 33JaHUI Hay4YHO--TIOMYJISIPHYIO JIUTEPATYPY
($u3MUeCKOro coaepxKaHus, ClipaBOYHbIE MaTepHaJIbl, pecypchl ceTu IHTepHeT, Bi1aaeTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHMsl HHPOpPMAIMM U3 OJHOMN
3HAKOBOW CUCTEMBI B APYTYIO;

e C03/1aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIE U YCTHBIE COOOILIECHHS Ha OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (u3n4eckoro coaepkaHusi, B TOM YHCIe MyOJINYHO J1eNaTh
KpaTKue COOOIIEHHSI O pe3yibTaTax MPOEKTOB WM YUeOHBIX HCCIIEeIOBaHUI, IPU 3TOM
IPaMOTHO HWCHOJb30BAaTh HM3YYCHHBIM MOHATUHHBIA anmapaT Kypca (U3HKH,
COIPOBOXKAATh BBHICTYIIJIEHUE MPE3eHTallUEN;

® [IpU BBINOJHEHUH YYEOHBIX MPOEKTOB U MCCIEJOBAHUM pacmpenensiTh 00s13aHHOCTH B
rpymIe B COOTBETCTBUH C MOCTaBICHHBIMU 337a4aMH, CJICAUTD 32 BBIMOJIHEHHEM IUIaHa
NEeNCTBUI, aJeKBAaTHO OIEHMBAaTh COOCTBEHHBIH BKJIaJ B JESATENbHOCTb T'PYIIIBL,
BBICTPAaWBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsi MHEHHE OKPY>KAOIIHX.

K kxoHuy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHUM:

® CIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBMIKEHUE aTOMOB M
MOJIEKYJI, arperaTtHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIMYECKUE M aMOp(HBIE Tela,
HACBHIIIEHHBI U HEHACBILICHHBIN Map, BIaKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSSA
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SHEprus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIN SJIEKTPUYECKHUI 3apsl, dJIEKTPUIECKOE
110JI€, IPOBOJHUKYU U AUIJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUM TOK, MArHUTHOE I10JI€;
pa3iauyaTth SIBIEHUA (TEIJIOBOE pACIIMpPEHUE W CXKaTHE, TEIUIoNepenayda, TEMJoBOe
paBHOBECHE, CMauMBaHWE, KaNWUIPHBIC SBICHUSA, WCIAPEHUE, KOHICHCALNS,
IUIABJICHUE, KpucTalu3anuss  (OTBepeBaHuE), KHIIEHHE,  Teruionepenadya
(TEnIonpoBOJHOCTh, KOHBEKLMS, WU3JIyYE€HHUE), DJIEKTpU3ALUs TeJl, B3aUMOJIECHCTBUE
3apsA70B, NEUCTBUSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBUE
MarHuToB, JAEWCTBHE MarHUTHOI'O IOJI Ha MPOBOJAHHUK C TOKOM, 3JIEKTpPOMarHuUTHas
UHAYKIUS) 1O ONHMCAHUI0 MX XapaKTepHbIX CBOHCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yUYCHHBIX (PM3MUECKUX SIBICHUI B OKPYXKAIOLIEM MHpE, B
TOM 4ucie (U3NYECKUE SBIEHUS B IPHUPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBIE SIBIEHUS B MPHUPOJAE, KpUCTaLlbl B mpupoje, uzinydeHue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHl, TyMaHa, WHEs, CHera,
AIIEKTPUYECKHE SIBJIIEHUS B aTMOC(Epe, AIEKTPUUECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noje 3emiy, Apeid MmoarocoB, poiab MArHUTHOTO MOJIS AJIS )KU3HU Ha 3emiie, MOJISIpHOe
CUSIHME, TP OSTOM I[EPEBOAUTH MPAKTUYECKYIO 3aJady B YyueOHYIO, BBLIEIATh
CyLIEeCTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBJICHUH;

OIKCBIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCHOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSISI SHEprus, KOJMWYECTBO TEIUIOTHI, YJEJIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJElbHAas TEIUIOTa IUIABJICHUSA, YZACJIbHAas TeEIIoTa
napooOpa3oBaHus, yACIbHAS TEIUIOTa CTOPaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAIlMHBI, OTHOCHUTEJIbHAS BIAXXHOCTh BO3/yXa, DJIEKTPUYECKHUN
3apsi/, CUJa TOKa, JIEKTPUUECKOE HalPsDKEHNE, COPOTUBIICHNE POBOIHUKA, YAECITBHOE
COIIPOTHUBIIEHUE BEIIECTBA, pa0OTa U MOLIHOCTH 3JEKTPUUECKOTO TOKA), IPH OMUCAHUU
IIPABWJIBHO TPAKTOBaTh (U3UYECKUN CMBICT UCHOJIb3yEMbIX BEJIMYUH, 0003HAUEHUS U
eIMHUIBl (U3NYECKUX BEIMYUH, HAXOAUTh (OPMyJIbl, CBS3BIBAIOIIUE JIAHHYIO
(Gu3NYECKyI0 BEIMYUHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH IpadUKH H3yUYEHHBIX
3aBHCUMOCTEH (PU3HUECKUX BEIUYHH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (hU3MUYECKHE SIBIEHUS M TPOLECCHl, HCIONb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUH CTPOEHMS BEIIECTBa,
HPUHIMI CYTIEPIIO3UIMH T0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsija,
3akoH OMa Ji71s yyacTka 1emnu, 3akoH J[xoyns—Jleniia, 3akoH coxpaHeHusl SHEPT U, Ipu
3TOM JaBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA W 3allUCBIBATH €0 MaTEeMaTHYeCKOe
BbIpaXXCHHUE;

OOBSACHATh (PpU3MUECKHE MPOIECCHl W CBOMCTBA T, B TOM YHUCJIE€ M B KOHTEKCTE
CUTyauuin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISBIISITD
IPUYNHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
ornopoif Ha 1-2 U3y4YeHHbIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemate pacu€THble 3adauyd B 2-3 JEWCTBUA, HCIOJIB3YSd 3aKOHBl U (OPMYIIBI,
CBsI3bIBaOIME (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a yCIOBHUS 3a/1a4H 3alUChIBATh
KpaTKOE YCIIOBUE, BBISBIATh HEIOCTATOK JAHHBIX JJI PELICHUS 3a/Jayd, BHIOMpATh
3aKOHBI ¥ (POPMYJIBI, HEOOXOIUMBIE JUIs €€ pEeIIeHUs], POBOJUTH Pacu&Thl U CPAaBHUBATD
NOJyYEHHOE 3HaYeHHEe (PU3NYECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaThb poOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh IPU MOMOIIN (PU3HMUECKUX METO/IOB,
UCIIOJIb3YSl ONMCAaHUE HCCIENOBAHUS, BBIAEIATh IIPOBEPSAEMOE IPEANIONIOKEHHE,
OLICHMBATh MTPaBUJIBHOCTH MOPSAKA POBEACHUS UCCIIEIOBaHMs, 1€1aTh BEIBOBI;
IPOBOJIUTH OMNBITHI IO HAOIIOACHUIO (PU3MUECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Ten (KamWwUISpHBIC SIBICHHS, 3aBHCHUMOCTb JIABJICHUS BO3AyXa OT €ro o0béMa,
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TeMIIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U HArpeBaHUs NP U3JIyUYEHHH OT LIBETa
U3Iyvaroume  (morjiomaroneil) MOBEpXHOCTH, CKOPOCTbh HCIApEHHsl BOJBI  OT
TEMIepaTypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, JJIEKTpH3alus Tel U
B3aMMOJIEHCTBUE 3JIEKTPUUECKUX 3aps/iOB, B3aMMOJECHCTBHE IOCTOSIHHBIX MarHUTOB,
BU3YyaJIM3alisl MAarHUTHBIX 10JI€H IOCTOSHHBIX MarHUTOB, AEHCTBUS MarHUTHOT'O MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
IIOCTOSIHHOTO TOKa): (hOpMyJMpOBaTh IPOBEpSEMbIE MPEANOI0KEHUsA, COOUPATh
YCTAaHOBKY M3 IPEUIOKEHHOIO O0OpYy/lOBaHUS, OIUCBHIBATH XOJ ONbITA H
(GopMyIMpOBATH BBIBOABI;

BBINOJIHATh NPSIMbIE U3MEPEHUs TeMIIEpaTypbl, OTHOCUTEIbHON BIIAXKHOCTHU BO3/1yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JIATUHUKOB
(¢u3NYEeCKUX BEIWYMH, CPaBHMUBATh pPE3yJIbTaThl H3MEpPEHUH ¢ ydé€ToM 3aJaHHOMN
a0COJIIOTHON MOTPEIHOCTH;

IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYroil ¢
UCIIOJIb30BAaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS NPOBOJHUKA OT
€ro JJIMHBI, IJIOLa1 MONEePEYHOro CEUYEHUs M YEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYIIETr0 Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha POBOJIHUKE,
UCCIICIOBAaHUE I0CIIEI0BATEIbHOIO U MapaJljIeIbHOTO COEJUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHMEe, COOMPATh YCTAHOBKY W BBITIOJHITH M3MEPEHHS, CIEAYs
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJIbTAaThl I10JyY€HHON 3aBUCUMOCTH B BUJIE
TaOIHI U TPaQHKOB, AETATh BBIBOAKI 110 pE3yJIbTaTaM HCCIIeIOBAHNUS;

IPOBOJUTh KOCBEHHBIE M3MEPEHHUs (U3UYECKUX BEIMUYUH (yIeNbHAs TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, paboTa U MOIIHOCTh JEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh HU3MEPEHHs, coOupaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CJenys
NPEeI0KEHHON MHCTPYKIUH, U BBIYUCIISTh 3HAUEHUE BEJTUUNHBL;

coOuoaTh MpaBWja TEXHUKM Oe30MacHOCTH IMpu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONOPOM HAa WX ONMCAHMSA (B TOM YHCJE: CHCTEMA OTOIUIEHHUS JIOMOB,
TUTPOMETP, MapoBasi TypOMHa, aMIepMETpP, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepbl), 3IEKTPUYECKHE TNPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JEKTPOJBUIATEIh
MOCTOSIHHOTO TOKAa), HCHOJB3ysl 3HAaHUS O CBOMCTBaX (U3MYECKHX SIBICHUH U
HeoOXxouMble (PH3HUECKHe 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M H3MEpUTEIbHBIE MPUOOPHI IO
CXEMaM M CXEMaTUYHbIM PUCYHKaM (PKUIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, IBUTATEIb BHYTPEHHETO CrOPAaHHUsS, DJIEKTPOCKOI, PEocTar), COCTABISATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C MOCIIEI0BATEIbHBIM U NapauIeIbHBIM COECIUHEHUEM
3JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETEH;
OPUBOJIUTH TMpPUMEPHl (HAaXOAUTh HMHPOpPMAIMIO O MpHUMepax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJAHEBHOW XM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMU M TEXHUYECKUMH yCTPOWCTBAMU,
COXpaHEHMs 3JI0pOBbSi M COONIONIEHUS HOPM OKOJIOTHYECKOTO TIOBEACHUS B
OKpYXaloIlIei cpeae;

OCYILECTBIIATH TOMCK HHPOpMaLUU pusnueckoro coaepxkanus B InrepHere, Ha ocCHOBe
UMEIOIIMXCSA 3HAHUM M MyTEM CpPaBHEHHUS JIOTOJHUTENIBHBIX HCTOYHMKOB BBIJCIATH
MH(POPMALINIO, KOTOPas SIBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh IIPH BBIIIOJIHEHUH YUEOHBIX 3aJJaHUH HAayYHO--TIOMYJIIPHYIO JIUTEPATYPY
(U3M4ECKOro coaepxKaHus, CIpaBOYHbIE MaTepHalIbl, pecypchl ceTu IHTepHeT, BnaieTh
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npuéMaMu KOHCIIEKTHPOBAaHHMS TEKCTa, INpeoOpa3oBaHus HWHGOpManuu W3 OXHON
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOLICHHs, 00001mas
UH(OpPMAIIMIO M3 HECKOJIbKMX MCTOYHUKOB (DU3UYECKOTO COACPIKAHUS, B TOM YHCIIC
NyOMMYHO  TPEACTABIATH  PE3yNbTaThl  HPOEKTHOW WM HCCIIEIOBATEIbCKON
JIeATENIbHOCTH, IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh M3YUYCHHBIN IMOHITUITHBIN ammapar
Kypca (PU3UKH, COMPOBOXKIATH BBICTYIUICHHE IPE3CHTAIINEH;

IpU BBHINOJIHEHUH Y4YEOHBIX MPOEKTOB M HCCIEIOBAHMH (U3MUSCKUX MPOLECCOB
pacnpesienats 00s3aHHOCTH B TPYIIE B COOTBETCTBHU C IOCTABJICHHBIMU 3a/Ia4aMH,
CIIEINTh 32 BBINOJHEHHEM IUIaHA JEHCTBHH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIA BKJIAJ B  JCATCIBHOCTh  TPYIIbI, BBICTPAHBATh
KOMMYHUKaTHBHOE B3aUMO/ICHCTBUE, TIPOSIBIISISI TOTOBHOCTH pa3perarb KOH(IUKTHL.

K xonny oOydeHus B 9 kjacce nmpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh IOHATHUS: CUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBWKEHUS, nedopmanus (ynpyras, miiacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IEpPEerpy3Kd, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE,
MEXaHUYECKHUe KoNeOaHWsi U  BONHBI, 3BYK, UH(QPa3ByK ¥  YIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKajga 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JAIbHO30PKOCTh, CHEKTPhl HCIyCKaHUS W ToOrjiolleHus, anbda-, O6era- U ramma-
W3JIy4EeHUS, U30TOIIBI, SJCPHAst DQHEPIeTUKA;

pasznuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBM)KEHHE, CBOOOIHOE MaJJeHUE TeJl, pABHOMEPHOE
JBWKECHHE 110 OKPYKHOCTH, B3aUMOJCHCTBHE TEl, PpEAaKTUBHOE JBUKEHUE,
KosiebaTeNnbHOe JBM)KEHHE (3aTyXalollue W BBIHYXKACHHBIE KOJEOaHUs), pE30HAHC,
BOJIHOBOE JBWKEHHUE, OTpPaXCHUE 3ByKa, NPSIMOJIMHEWHOE paCIpOCTPAHECHMUE,
OTpa)KEHUE U NPEIOMIIEHHUE CBETA, II0JTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAJbHBIX IIBETOB, JUCIIEPCUS CBETA,
€CTEeCTBEHHAs paHO0aKTUBHOCTh, BOSHUKHOBEHHE JINHEHYATOTr0 CIIEKTPa U3IIy4eHHs ) TI0
ONMCAHUIO UX XAPAKTEPHBIX CBOKWCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JAHHOE
¢du3nueckoe sBICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NUECKHX SBICHUN B OKPYXKAroIieM Mupe (B
TOM 4yHcie (U3UUecCKUe SBIICHUS B MPUPOJE: MPUIMBBI U OTIUBBI, JIBH)KEHUE TUIAHET
ConHeuHOU CUCTEMBI, PEAKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, ILyHAMH, 3XO, I[BE€Ta TEl,
ONTUYECKHE  SBJICHUS B  TNpUpOjAE, OUOJOTHMYecKoe  JeWcTBUE  BHJIUMOTO,
yIbTPaQHUOIETOBOTO M PEHTTCHOBCKOTO HW3JIyYCHHM, €CTECTBEHHBIM DPaJIMOAKTHUBHBIA
(GOH, KOCMHYECKHE JIy4d, pPaJUOAKTUBHOE W3JIyue€HHE IMPUPOAHBIX MHUHEPAJIOB,
JefiCTBUE paJiMOaKTUBHBIX M3IYyYEHHI Ha OpraHu3M 4YeJoBeKa), IPU ITOM NEPEBOIUTH
NPaKTUYECKYIO 3aJauy B y4eOHYIO, BBIJIENATh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKM)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh U3yUYEHHbIE CBOMCTBA TE U (PU3NYECKHUE SBJICHUS, UCIIONIB3Ys (PU3NUECKUE
BEJIMYUHBI (CPEeIHsIsl 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPaAaBHOMEPHOM JIBHIKECHHH,
YCKOpPEHHE, MEePEMEIIECHNE, TyTh, YIVIOBAasl CKOPOCThb, CHJIAa TPEHUS, CHUJIA YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO TMaJeHHs, BEC TeJa, UMITYJIbC Tela, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MMOTEHIIUAJIbHAS SHEPTUs Teja, MOJHIATOTO
HaJl TOBEPXHOCTHIO 3EMJIM, IOTECHUMAJIbHASL SHEPTUS CKATON MPYKUHBI, KHHETUYECKAs
SHEprus, MOoJIHAsi MEXaHUUecKas SYHEPrus, MepHo]l U YaCcTOTa KoJieOaHH, JJIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, IIOKA3aTENb MPEIOMIIEHUS CPEIbI),
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IIPU ONKCAHUU MPABUIBHO TPAKTOBAaTh (PM3MUYECKUN CMBICI UCHOJIb3YEMBIX BEIMYHH,
0003HaueHHSI M eIUHHIBI (PU3NUECKUX BEIWYHMH, HAXOAUTh (POPMYJIIBI, CBSA3BIBAIOIINE
JTaHHYI0 (PM3UYECKYIO BEIMYUHY C IPYTUMU BETUYUHAMU, CTPOUTH IPaUKH N3YUESHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBIICHUS M MPOLIECCHI, UCIONb3Ys 3aKOH
COXpAHEHHS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, HMPUHIMII CYNEpPHO3ULIUU CHIL,
MPUHLINI OTHOCUTeNbHOCTH ["anuses, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHHs UMITYJIbCa,
3aKOHBI OTPAKEHUS M IMPEJOMJICHHS CBETa, 3aKOHBl COXPAaHEHHS 3aps0BOTO U
MacCOBOTI'0 YK CEJI MPH SJIEPHBIX PEAKIIUIX, IPU ITOM JIaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIMCBHIBATh €T0 MAaTEMaTHUECKOE BBIPAKECHNUE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallud  MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOi Ha 2—
3 U3y4YeHHBIX CBOMCTBa (DU3MYECKHX SBICHUM, (PUINYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIE 3a]1a4M (OIMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCTIOIb3YsI
3aKOHbI U (DOpMyJbI, CBSI3bIBAIOLIME (PHU3MYECKHE BEIWYHHBI: HAa OCHOBE aHaIH3a
YCIIOBHS 3a/layd 3alKChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOIINE WIIN
n30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIC IJII PEIICHUs,
IPOBOIUTH PACYETBl M  OICHWBATh PEATUCTUYHOCTh IOJTYYEHHOTO 3HAYCHUS
bu3nueCcKoil BEIUYNHBL;

pacro3HaBaTh NPOOIEMBbI, KOTOPHIE MOKHO PELIUTH TPU TOMOIIU (PU3NYECKUX METOIOB,
UCTIONB3Ysl OIMCAaHWE WCCIENOBAHMSA, BBIICIATH IPOBEPSIEMOE IPEAIOIOKEHHE,
OLIEHUBATh MPABUIBHOCTh MOpPs/AKA HPOBENEHUS HCCIEAOBaHUs, JeNaTh BBIBOJBI,
MHTEPIPETHPOBATH PE3YNIbTATHl HAOIIOICHUH U OIBITOB;

MIPOBOJUTH OMBITHI N0 HAOMIOACHNIO (PU3MUYECKUX SBICHUN WM (QU3NIECKUX CBOHCTB
TeJs (U3y4deHue BTOPOro 3akoHa HbIOTOHaA, 3aKOHA COXpaHEHUs YHEPIUH, 3aBUCUMOCTh
nepuo/ia KojebaHuil MPYKMHHOTO MasTHUKA OT MAacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTb OT aMIUTUTYbl MAJIbIX KOJIeOaHUH, MPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pa3ioKeHHe OEJI0ro CBeTa B CIEKTP, U3yUYeHUE CBONCTB U300pakeHuUs B IIIOCKOM
3epKasie M CBOMCTB HM300pakeHMs NpeAMeTa B coOuparolliei JMH3e, HaOlltoJeHHe
CIUIOIIHBIX ¥ JIMHEHYaTBIX CIIEKTPOB M3JIYYEHHUS): CaMOCTOSTENLHO cOoOMpaTh
YCTAHOBKY W3 M30BITOYHOrO Habopa 00OpyAOBaHMS, ONUCHIBATH XOJ OIBITa U €ro
pe3yabTaThl, (POPMYITHPOBATH BHIBOIHI;

NPOBOJUTHh TIPH HEOOXOJAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss CpeaHee
3HaYeHHE H3MepseMOol BeNWYMHBI ((POKYCHOE pacCTOsHUE CcOOWparomeil JHH3bI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

NIPOBOJUTH HCCIICOBAHUE 3aBUCUMOCTEH (DM3MYECKHX BEIUYMH C HCIOJIH30BAHHUEM
NPSAMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JIBUKEHUU
0e3 HavaIbHON CKOPOCTH, TIEPHO/Ia KOJIeOaHWH MaTeMaTHIYECKOTO MAasTHUKA OT JIJTHHBI
HUTH, 3aBUCUMOCTH YTJIa OTPAXXEHUs CBETA OT yIJia MajJeHus M yria MpeJoMIIeHUs OT
yIia MaJeHus): IJIAaHUPOBATh HMCCIEIOBAHNE, CAMOCTOSITEIIHHO COOMpAaTh YCTaHOBKY,
(UKCUpPOBaTh pPe3ysbTaThl MOJYYEHHOH 3aBUCUMOCTH (DPU3WYECKHX BEIMYUH B BHJIE
TabJIMI ¥ rpauKoB, IeJaTh BHIBOJBI MO PE3yJIbTaTaM UCCIIEIOBaHUS;

MPOBOJAUTH KOCBEHHbIE HU3MEpeHHs] (U3NYECKUX BEIUYUH (CpedHsisi CKOPOCTh U
YCKOpEHHE Tejla IPU PAaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOJHOTO MaaCHHUS,
KECTKOCTh TMPYKUHBI, KOOPOUIUEHT TPEHHUs CKOJBKEHMs, MeXaHudeckas paboTa u
MOIITHOCTb, YaCTOTA U MEPHOJ KOJIeOaHUI MaTEMaTHYECKOT0 U IPY>KUHHOT'O MasITHUKOB,
ONTHYECKass Cuja coOuparomeld JUH3bI, PaAUOAKTHBHBIN (OH): TUIAHUPOBATH
U3MEpeHus, coOUpaTh HSKCHEPUMEHTAJIbHYIO YCTAaHOBKY M BBIIOJIHATH H3MEpPEHHUS,
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Cleysl IPeI0KEHHON MHCTPYKIMH, BBIYUCIIATh 3HAYCHUE BEJIMYMHBI M aHAIU3UPOBATh
IIOJIyYEHHBIE PE3yJIbTaThl C YYETOM 3alaHHOM ITOTPELIHOCTH U3MEPEHUN;

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

pa3nnyaTth OCHOBHBIE NPHU3HAKK H3YYEHHBIX (DM3MYECKHX MOJENEH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYEYHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IJIaHETapHAasi MOJEJIb aTOMAa, HYKJIOHHAs: MOJIEJIb AaTOMHOTO S11pa;

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB C OIOPOH Ha UX ONMCaHUs (B TOM YUCIIE: CIIUAOMETP, NaTYUKU MTOJIOKEHMS,
paccTOsHUS M YCKOPEHHSI, PAKeTa, 9X0JIOT, OUKH, TIEPUCKOII, (pOTOAIapaT, ONTUIECKHE
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), ucCHosib3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOX0IUMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH;
HCIIOJIB30BaTh CXEMbI M CXEMaTUYHbIE PUCYHKH HU3YUYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IPOLIECCOB NMPHU PEUICHUU y4eOHO--
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUIsl IOCTPOEHUS M300pakeHUN B INIOCKOM
3epKajie ¥ coOuparoLeil JuH3e;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPAx) MPAKTUYECKOTIO
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0€30I1aCHOCTH TNpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpoicTBamuy,
COXpPaHEHHs 370pPOBbsi M COONIOJICHHS HOPM D3KOJOTMYECKOrOo IOBEIEHUS B
OKpYy Xarolleu cpene;

OCYILECTBIIATh MOMCK HHPOpManuu (uzndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIMpPYST TOUCKOBBIM 3ampoc, HAXOAUTh IYTH OINpeAeSeHUs
JIOCTOBEPHOCTH TOJY4YeHHOW MH(pOpMAlMM Ha OCHOBE HWMEIOIIMXCS 3HAaHUA U
JIOTIOJIHUTEIIbHBIX HCTOYHUKOB;

MCIIOJIb30BAaTh MPH BBINOJIHEHUH YUEOHBIX 33/1aHUN HAyYHO--TIOMYJIAPHYIO JIUTEPATYpPy
(bu3MUecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaieTh
npuéMaMy KOHCIIEKTUPOBAHMSI TEKCTa, IMpeoOpa3oBaHMsl HHPOpMALMM U3 OJHOMN
3HAKOBOU CUCTEMBI B JAPYIYIO;

C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE 1 YCTHBIE COOOIEHHSI HA OCHOBE MH(OPMAIIH U3
HECKOJIBKUX HMCTOYHUKOB (DU3MYECKOTO COJAEp)KaHUs, MyOIWYHO TMpeJCTaBIsATh
pe3yabTaThl MMPOEKTHOM WM MCCIEA0BATEIBCKON JEATENBHOCTH, IIPH ATOM I'PAMOTHO
UCIOJIb30BaTh HM3YYCHHBIM TMOHATUHHBIA amnmapar M3ydaeMoro pasjena (U3MKH U
COMPOBOXKAATh BBICTYIUICHHE Tpe3eHTaluueld ¢ y4€TOM OCOOEHHOCTEW ayJIuTOopuu
CBEpPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bubnunoreka LIOK
11 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/ 7416194
Uroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICCTBUE YaCTHII 9 1 bubnnorexa [JOK
' BEIEeCTBA https://m.eds00.ru/7f416194
bu6nunorexa LIOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2
p - https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue u B3aumMo/ieiicTBUE TeJl
3.1 MexaHn4ecKoe IBIKEHNIE 3 bubmrorexa LHOK
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bubnunoreka LIOK

32 Hrepiuitd, Macca, IOTHOCTS 4 1 https://m.edsoo.ru/7f416194
bu6nmorexa [IOK
33 Cuna. Biget can 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnea 4. laBnenne TBEPABIX TeJl, :KUAKOCTENH H Ia30B
41 JHaBnenue. llepenaua naBiaeHust TBEPAbIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe asierie 0 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEprus
bu6mmoteka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 IT 5 1
POCTRIE MEXAHHIMET https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
5.3 M 4 1
CXATICCRAT FHEpTHA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe ABJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
IICKTPOMArHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUS
MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAUMOJIEHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMECKHE KOTEOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHIMHCCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOC moJIe M1 3JIEKTPOMArHuTHbIC¢ BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pasgea 4. CBeToBbIe ABJIEHUSA



https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacIpOCTPaHEHHUS CBETa 6 2 bubmorexa HOK
' pAcHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKue TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro mo pazaeny 15
Paznen 5. KBanTtoBble siBJIeHUSA
bubmuorexa [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
53 FICPHBIC peardiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTopuTe1bH0-00001a101M I MOAYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METO/INYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA
» ®usmka, 7 xnacc/ [lepoimkun .M., BanoB A.U., AKiinoHepHOE 00IIECTBO
«M3natenscTBO «IIpocBemieHue)
» ®usmka, 8 xnacc/ [leppimkun .M., BanoB A.U., AKiinoHepHOE 00IIECTBO
«M3natenscTBO «IIpocBemieHuey
»  ®usmka, 9 xnacce/ [lepeimkun .M., I'yrauk E.M., BanoB A.U., [TerpoBa M.A.,
AxkrmonepHoe obmectBo «M3natenscTBO «IIpocBemnienue

METOANYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

HUAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
https://myschool.edu.ru/
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