MYHUIIUTTAJIBHOE BIOJXKETHOE OBIIEOBPA30OBATEJIBHOE YYPEX/JIEHUE
«KAHITAHOBCKASA CPEJJHSS OBIIEOBPA3OBATEJIBHAS IIKOJIA
UMEFPMU I1bII'AHKA HUKOJIASI AJIJEKCEEBUYA»
BAXYHUCAPAVICKOI'O PAHOHA PECITYBJIMKH KPI)I

PACCMOTPEHO COITACOBAHO \
Ha 3aceganuu HIMO 3aMeCTUTENb AUPEKTOpA 110
Pyxosomurens HIMO YBP AN
IMoxnuce & ,élzr Toanuck Q% /
bapamesa A.P. Tonam A.®.
[poroxon Ne_ 9
PE Ay B A E « 0y O 2023 r.
PABOYAA ITPOT'PAMMA

y4eOHOro npeamera «@usuka»

s o0yyaomuxcs 7-9 kiaacco

HA 2023-2024 YYEBHBIHN 'O/,

YUYUTEJIb:Cuukapésa Jlapuca Baragumuposna

COCTABJIEHO HA OCHOBE ®EJIEPAJIBHOI PABOYEI ITIPOI'PAMMBI

®uzuka (174 5-9 kaaccoB o0pa3oBaTebHbIX yupexaeHuii) Mocksa, 2022r.



IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO OOILIero 0Opa3oBaHUsI COCTaBJIIEHA Ha OCHOBE
MOJIOKEHUH W TpeOoBaHM K pe3ylbTaTaM OCBOCHHMS Ha 0a30BOM ypPOBHE OCHOBHOU
oOpa3oBaTeNbHOM mporpaMmebl, npeactaBieHHbXx B PI'OC 000, a takke ¢ yuéroMm eaepaibHON
paboueii mporpammsl BociimTanus U KoHnenmuu npenogaBanus yaeOHoro npenmera «Duznkay.
Copneprkanue mporpaMMsl 1Mo (PU3KMKe HApaBICHO HAa (POPMUPOBAHUE €CTECTBEHHO-HAYUHOU
IPaMOTHOCTH OOYYalOIIMXCS W OPraHM3alMUI0 W3ydeHHs (U3UKU Ha JEATEIbHOCTHOW OCHOBe. B
nporpaMme 1O (HU3UKE YUUTHIBAIOTCS BO3MOXKHOCTH YUEOHOTO TMpenMeTa B pealn3ainuu
tpeboBanuit ®I'OC OOO k mIaHUpYyEeMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3yJbTaTaM
o0y4eHus1, a TaKXKe MEXKIPEJIMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX YIEOHBIX PEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMsI.
[IporpaMma mo ¢u3MKe ycTaHaBIMBAET paclpeaeieHre y4yeOHOro marepuana Mo ToAam
obyuenuss (Mo Kiaccam), TMpeIaraeT NPUMEPHYIO TOCIEIOBATEIbHOCTh U3YYECHHS TEM,
OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHSI NMPEAMETHOTO COJIEp’KaHUS U y4ETE BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcs.
[IporpamMma no ¢usuke pazpaboTaHa Cc LEIbI0 OKa3aHUSI METOINYECKON OMOIIH YIUTEIIO B
co3gaHuu paboyel mporpaMMBbl 1o y4eOHOMY MIPEIMETY.
dwu3mKa SBISIETCS CUCTEMOOOPA3yIONIMM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JISKAT B OCHOBE IPOIIECCOB M SBIICHHN, M3YY4aeMBIX XHMHEH,
OuWoJsioTHel, acTpoHOMHEH W (u3HUecKoi reorpadueldl, BHOCUT BKJIaJ B €CTECTBEHHO-HAYIHYIO
KapTUHY MHUpa, NpPeNoCTaBisieT HaumOojiee siCHble 00pa3lbl MPUMEHEHHsS HayqyHOTo MeEToja
MO3HAHUS, TO €CTh CrI0co0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUM O MUDE.
Onna w3 THaBHBIX 3a7a4 (U3MUECKOTO 00pa3oBaHMS B CTPYKType 0O0Iero ooOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUH €CTECTBEHHO-HAy4YHOM TpaMOTHOCTH U MHTepeca K Hayke Yy
00yJaronuxcs.
W3yuenne ¢u3uku Ha 0a30BOM ypOBHE MpeArNojaraeT OBJaJCHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAyYHYIO IPAMOTHOCTD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;
® UHTEPHPETUPOBATH JAHHBIE M HCIOJb30BaTh HAayYHbIE JIOKa3aTeIbCTBA IS
MOJIy4€HUS BBIBOJIOB.
lenn wusydeHus (U3MKK Ha YypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS OIpPENEICHBI B
Konuenuuu npenoaaBanust yueOHoro mnpeamera «DPusnuka» B 00pa30BaTeIbHBIX OPTraHU3AIMSIX
Poccuiickoit ®@epepanuy, peanu3ylOMIMX OCHOBHBIE 0O0IIe00pa3oBaTenbHble  IPOTPAMMBIL,
yrBepxka€HHONW pemennemM Komterun MunucrepcrBa npocBemenus Pocculickoit ®enepanuun
(mpotokomn ot 3 nekadbpst 2019 r. Ne [TIK-48H).
Hean u3yyenus Ppu3nKu:
e npuoOpeTeHHe UHTepeca U CTPEMIICHHUS 00yJaloIIMXCs K HAyYHOMY MU3YYEHUIO TPUPOIbI,
Pa3BHUTHE UX UHTEIUIEKTYabHBIX U TBOPYECKHX CIIOCOOHOCTEI;

® pa3BUTHE TPEACTABICHUWH O HAYYHOM METOJAe TO3HAaHUS U  (QOpPMHUpPOBaAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

e (opmupoBaHHE HAyYHOTO MHPOBO33PEHHs KaK pe3ylbTaTa HM3y4YeHHS OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;



e (opMupoBaHHE NPEACTABICHUN O POiM (U3UKU JUIS PA3BUTUS JPYTUX ECTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE MPEIACTABICHUA O BO3MOXHBIX cdepax Oyaymedl npodeccnoHaIbHON
JeATeIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOArOTOBKA K JajbHEHIIEMYy OOYYEHHIO B 3TOM
HaIpaBJICHUU.
JlocTibkeHre HJTUX IeJiel nporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO 0OOIIero
o0pa3oBaHus 00eCIICUNBACTCS PEIICHUEM CIICAYIOIINX 3a/a4:
e npuoOpeTeHue 3HAHUHN O JAUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHMYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX I KBAHTOBBIX SBIICHUSX;
e TpuoOpeTeHNe YMEHUHN OIHMCHIBATH U OOBACHATH (PU3MUECKHUE SIBICHHS C MCIIOIB30BAHHEM
MOJIYYCHHBIX 3HAHUI;
® OCBOGHHE METOJIOB pEHICHUS MPOCTEUIINX pacuYETHBIX 3a7ad C HCIOJIh30BAHUEM
(bU3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;
® pa3BUTHE YMEHHU HAONIOIATh TPUPOIHBIE SBJICHUS U BBITIOJIHATH ONBITHI, Ja0OpaTOPHEIE
paboTBl W DKCIEPUMEHTANBHBIE HWCCIEAOBAHUS C WCIIOIB30BAHUEM H3MEPUTEIBHBIX
11002 (J5[0):
® OCBOGHHE MPHUEMOB pPabOTHI ¢ WHPOpPManued QUIUIECKOTO COACPKaHUs, BKIFOUYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSAX (U3WKH, aHadM3 H KPUTHIECKOE
OlleHHBaHME UH(OPMaLINY;
® 3HAKOMCTBO cO cepamu MpodecCHOHATEHON JACITEIHPHOCTH, CBI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (GU3NUYECKOI HAYKH.
Ha wmzydyenue ¢usuku (6a30BbIi ypOBEHH) Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS
oTBoauTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 yaco (2 yaca B
HEJIEIIO), B 9 KJlacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerii B mporpamme mo ¢Gu3MKe MepedeHb JTa0OPaTOPHBIX PabOT M OMBITOB HOCUT
PEKOMEHIaTENbHBII XapaKkTep, YIUTEIb JeaeT BEIOOp MpoBeIeH s Ta00paTOPHBIX PadOT U OTIBITOB
C Y4€TOM WMHIAMBHUIYAIBHBIX 0COOCHHOCTEH 00yJarOMIMXCs, CIMCKA SKCIIEPUMEHTAIBHBIX 3aJaHUH,
npeJylaraeéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO K3aMeHa 1o (usuke.



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka 1 e€ poJib B NO3HAHUM OKPY’KAIOIEero Mupa.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3NUECKUE SBICHUSA: MEXaHHUUYECKUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenuuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoiHas CUCTEMA €IMHMULI.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd W3y4yarOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METOJI TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyYHOTO BOMPOCA, BBIABKEHHE THUIOTE3,
SKCHEPUMEHT [0 TMpPOBEpKE THUINOoTe3, O0ObsicHEeHHEe HalOmogaeMoro spieHus. OnucaHue
(bu3NYeCKuX ABJICHUHN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIEC SIBIICHHUS.

2. ®usnueckue NpubOpsl U Ipoleaypa NPSMbIX U3MEPEHUN aHAJIOTOBBIM U LU(PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue LEHbI IeIEHUS HIKaIbl K3MEPUTEIHLHOTO NMpHoopa.

N3mepenue paccTosHUI.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Omnpenenenne pasmMepoB MajbIX TEI.

W3mepenue temmeparypbl MpH IOMOLIM >KUAKOCTHOTO TEpPMOMETpa U JlaT4MKa
TEMIEPATYPHI.

vuhwnN

6. IlpoBeneHue wuccienoBaHHs MO MPOBEPKE THMIOTE3bl: NaIbHOCTh MOJIETA IIApHKA,
MYIEHHOTO TOPU30HTAIBHO, TeM 0OJIbIle, YeM OOJIbIlIEe BHICOTA MYCKA.

Pasznes 2. IlepBoHayaibHble CBeJIEHUS O CTPOEHUHU BeleCTBA.

CrpoeHue BelecTBA: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONbITHL, JI0Ka3bIBAIOIINE
JMICKPETHOE CTPOCHHE BEUIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHS YaCTUI] C TEMIEpPaTypOi.
BbpoynoBckoe nBwxkenue, muddysus. BzaumozelicTBue dYacTWIl BeEHIECTBA: NPUTKEHUE H
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BEI[ECTBA: CTPOCHHME Ta30B, IKHUAKOCTEH U  TBEPABIX
(kpuctamuinueckux) Tena. B3auMocBs3b MexAy CBONMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX

COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIEL

Hemoncmpayuu.

1. HabGmroneHnue 6poOyHOBCKOTO JBHYKEHUSI.

2. HaGmonenue nuddys3uu.

3. HaGmionenue siBieHUiA, OOBSICHIIOMUXCS MPUTSHKEHUEM WU OTTAKUBAHUEM YaCTHI]
BEIlIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCToIb30oBaHueM (poTorpaduii).

2. OmbITHI IO HAOIIOJICHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbITh IO OOHAPYNKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPHUTSIKEHUS.

Paznea 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.
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Mexannueckoe JBUkKeHUE. PaBHOMEpHOE M HepaBHOMEpHOe JABMKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacdy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepnuu. 3aKOH HHepUUHU. B3aumonelcTBUe Tell KaKk MPUYMHA W3MEHEHUS
CKOPOCTH JBHMXEHHUS Tel. Macca kak mepa uHepTHocTu Tena. IlnmotHocTs BemtecTBa. CBs3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna Kak XapakTepucTuKa B3aumojenctBusi Ten. Cuiia ymnpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha Jpyrux IaHetax. Bec Tema. HeBecomocts. CrokeHue CHII, HalpaBJiEHHBIX IO
onHO# npsimoil. PaBHozelicTBytomast cuil. Cuna TpeHus. TpeHHue CKOJIBKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro JIBHKEHHS Tela.

2. HN3MepeHHe CKOPOCTH MPSAMOJIMHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLIUU.

4. HaOmoneHne U3MEHEHHs] CKOPOCTU IIPU B3aUMOJEHCTBUM TEl.
5. CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TE.

. CioxxeHue cuJ, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnwie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO BMIKEHHUsS (IIapUKa B JKUIKOCTH, MOJIEITH
ANEKTPUYECKOTO aBTOMOOWIIS U TaK JIajee).

2. OmnpeneneHue cpeaHEd CKOPOCTH CKOJIBKECHHsI Opycka WM IIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEeHHs (Iedopmarinu) NpyKHHBI OT
MPUJIOKEHHOW CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJIBKEHHS OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIHUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIAMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBmMaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
ryounbl.  [mapocratuueckuit  mapamokc. CooOmaromuecs cocynsl. [ 'uapaBinyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CylECTBOBAHUS BO3AYIIHOU
ob6omnoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBUCHUMOCTH
aTMoc(epHOTO JaBJI€HHUS OT BBICOTHI HaJa YypoBHeM Mops. I[Ipubopsl ans wu3MepeHus
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBneHus KUJIKOCTBIO U Ta30M.

3. Coobmaromuecs: CoCy/Ibl.
4. I'mapaBiIMUYECKU Mmpecc.
5. IlposiBneHue aeicTBHs aTMOCHEPHOTO JTaBICHUSI.
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3aBUCUMOCTh BBITAJKUBAIOMIEH CHIBI OT O0BbEMAa TOTPYKEHHOHW 4YacTH Tena |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKMBAOIIEH CHJIbI BECY BBITCCHEHHOW KUJIKOCTH.

YcnoBue 1naBaHWs TeJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOILIEHUS NIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie pabomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&Ma MOTPYKEHHON B KHUJIKOCTh
4acTH Tena.

Onpenenenre BBITAIKUBAIOUICH CHIIBL, JEMCTBYIOLIEH Ha Teno, MOTPYXKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHON B JKUIAKOCTh YaCTH Te€Ja U OT IUIOTHOCTHU
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKH M OIpPEICIICHHE €€
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

Mexannyeckasi pabota. MOLTHOCTb.

[Ipoctbie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHas IJIOCKOCTh. [IpaBuio paBHOBecHs
prruara. [IpumeHneHnue mpaBuia paBHOBECHS pblyara K OJOKy. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunetmueckas W noTeHUualbHas »Heprus. I[lpeBpamieHne
OJHOTO BHJa MEXAHMYECKOUM SHEPTUM B APYTroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1.

[Ipumepbl MPOCTHIX MEXaHHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenne pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JBIKEHHUH Teja II0
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBHii paBHOBECHSI pblyara.
3. Usmepenune KIIJI HakIOHHOM MJIOCKOCTH.
4. H3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOU SHEPTHUU.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUA.

OCHOBHBIE OJIOKEHUSI MOJIEKYIISIPHO--KUHETUUYECKO TEOpUH CTpOEeHUs BelecTBa. Macca
U pa3Mepbl aroMOB U MOJeKyld. OTbITb, MNOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Monaenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro COCTOSHUI BelecTBa. Kpucramimyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE MOJOKEHUI
MOJIEKYJIIPHO--KUHETUUECKOH Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacCIIUPEHUE U CHKATHUE.



Temneparypa.
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Buyrtpennss sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEW OSHEpPruM: TeIulolepenadya
coBepiieHre paboTel. Bupl Teronepeaayn: TeIONPOBOAHOCTb, KOHBEKIIHS, U3ITyUCHHE.

CBs3b TEMIICpATypbl CO CKOPOCTHKO TCIUIOBOTO ABHKCHHUA YaCTHII.

u

KomnuectBo TermioTel. YaenpHas TEIUIOEMKOCTh BelIEeCTBA. TemiooOMeH U TEIioBOe
paBHOBecHE. YpaBHEHHE TeIUIOBOro OasaHca. [lnaBiieHue M OoTBepieBaHHE KPUCTANIMYECKUX
BEILIECTB. YJelbHas TemioTa tuiaBieHus. [lapooOpasoBanue u koHjaeHcauus. Mcmapenue.
Kunenue. YnenbHas TtermioTa mnapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHHUS OT
aTMOC(EpHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

DHeprus TOIMBA. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[Ipunnunsr padotsl TeruoBbiXx aBurareneit KIIJ[ temmoBoro nBuratens. TeruioBble

JIBUTATEJIH U 3aIIATA OKPYKAIOIIEH CPEbI.
3akoH COXpaHCHUA U IPCBpAlICHUS SHCPIUH B TCIJIOBBIX ITPOLECCaX.

Jemoncmpayuu.

1. HabmroneHnue OpoOyHOBCKOTO JABMKEHUS.

2. Habmonenune nuddys3un.

3. HaOmronenwue siBICHUN CMaYMBaHUS U KaMMJUIIPHBIX SBICHUM.

4. HalnrogeHue TErIoBOro paciIupeHusl Tell.

5. H3meHeHue AaBieHUs ra3a Mpu M3MEHEHUN 00bEMA U HarPEBaHUU WITH OXJIAXKICHUH.

6. IIpaBuna uzMepeHus TeMIepaTypsl.

7. Bwugpl Teronepenayu.

8. OxmaxkJaeHue Mpu COBEpIICHUH PabOThI.

9. HarpeBanue npu coBepiieHUr pabOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHeHHE TEMIOEMKOCTEN pa3IuYHbIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.

12. HabnmroieHue moCcTosSHCTBA TEMITEPATyphl PU TUIaBJICHUH.

13. Moenu TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnwie pabomel u onvimel.

1. OmnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

2. OmbITHI IO BBIPALIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM UJTU caxapa.

3. OmbIThI O HAOJIOJIEHUIO TEIIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U TBEPABIX TEIl.

4. Onmnpenenenue AaBleHUs BO3yxXa B OalsIOHE IITPHIIA.

5. OmnbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH JaBIIEHUS BO3AyXa OT €ro o0bEma
HarpeBaHUs WIH OXJIaKICHHUS.

6. IIpoBepka ruMOTE3bl JMHEHHON 3aBUCHMOCTH [UIMHBI CTOJOMKA JKHUJIKOCTH
TEPMOMETPHUUECKOMN TPyOKe OT TeMIIepaTyphl.

7. HalGmionenue v3MeHEeHHs] BHYTPEHHEW SHEPruu Teja B pe3ylibTaTe TEIUIoNepeaayu
paboThl BHEIITHUX CHUIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MPH CMEUITMBAHUH XOJIOIHOW U TOPSYE BOIBI.

9. OmpeneneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpPHU TETIOOOMEHE
HarpeTbiM METAUTMYECKUM LHUITUHAPOM.

10. Onpenenenue yaeiabHON TEIUIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoiecca UCHapeHus..

12. Onpenenenne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEIIOTHI IUIABJIEHUS JIbJA.

u

B

u

C
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Pa3pnen 7. DilekTpuyeckne U MATHUTHbIE SIBJICHHS.

Onektpusanus Tel. J[Ba poaa 3JeKTpUUYECKHX 3apsaoB. BzaumonelcTBHe 3apsiKeHHBIX
ten. 3akoH Kynona (3aBUCHMMOCTb CHUJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX TEJl OT BEIUYHHBI
3apsJI0B U PACCTOSIHUSL MEXKTY TEIAMH).

Onekrpuyeckoe mnoJie. Hanpspk€HHOCTD anekTpuydeckoro mosis. [IpuHIum cyneprno3uiun
ANIEKTPUYECKUX IT0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHUKY U TUAIIEKTPUKHU. 3aKOH COXPAHECHHS IJIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUA OJIEKTPUUYECKOro Toka. VcTounukm
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHBIIEHHE
MIPOBOJHUKA. YJIEIbHOE CONpPOTUBJIEHHE BemlecTBa. 3akoH Oma I8 ydacTka LEMu.
[TocnenoBarenpHOE 1 NapauIeIbHOE COETMHEHUE TPOBOJHUKOB.

Pabota 1 MOILTHOCTD 3MEKTpUYEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y OTpeOUTENN dIIeKTpUUIeCKoi SHeprun B ObITy. KOopoTKoe 3aMbIkaHue.

[ToctostHHbie MarHuThl. B3amMonelcTBHE TOCTOSIHHBIX MarHUTOB. MarHutHOE TOJe€.
MaruauTHO€ noJie 3eMJIM U €r0 3Ha4eHue Uil KU3HU Ha 3emie. OneIT Dpcrena. MarauTHoe noJie
AIEKTPUYECKOTO TOKa. [[puMeHeHune 3JIeKTpOMarHuTOB B TEXHHUKE. [[eiCTBMEe MarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM. OJEKTPOJBHUTaTelIh IMOCTOSHHOTO ToKa. Mcmombs3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages. SfBiaeHue  AIEKTpOMAarHUTHOM  wHAYKHWU. [lpaBwino  JleHma.
OnekrporeHeparop. CrocoObl TOJYyYEeHHsI DJICKTPUUECKOW DSHEPruu. OJIEKTPOCTAHIIUU Ha
BO30OHOBIISIEMBIX HICTOYHHKAX SHEPTUH.

Hemoncmpayuu.

DIeKTpu3aius Tell.
JIBa pojia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4YeCKas MHIYKLUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJIS.
HcroyHuky NOCTOSTHHOTO TOKA.
JlericTBUA SIIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKUI TOK B KUIAKOCTH.
. ['a30BbIi1 pa3psi.
. U3mepenue cuiibl TOKa aMIEpMETPOM.
. U3mepeHue 31eKTpuyecKoro Hanps>KeHus BOJIbTMETPOM.
. Peoctar u mara3us conpoTHUBIICHUIA.
. B3aumoielicTBre MOCTOSTHHBIX MarHUTOB.
. MogenupoBaHrue HEBO3MOKHOCTH Pa3eJICHHs] TIOJIOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. DJIeKTPOMarHur.
. JleficTBM€ MarHUTHOTO TOJIL HA IPOBOJHUK C TOKOM.

O Nk WwWN R

N R R R R R RRRRR
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21. DyeKTpoABUraTeNb IOCTOSHHOTO TOKA.

22. HccnenoBaHue sIBJICHUS JIEKTPOMAarHUTHOM UHAYKIIUH.

23. OnsbiTel Dapajes.

24. 3aBUCUMOCTb HaIIPaBJICHUS UHAYKIIMOHHOI'O TOKA OT YCIOBHM €ro BO3HUKHOBEHHUSI.
25. DyIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopubvie pabomot u onvimel.

OmnbITH IO HAOTIOICHHUIO SIEKTPU3AIMH TEJI MHAYKIHEH U TIPU COMPUKOCHOBEHHH.
HccnenoBanue neicTBUS IIEKTPUUECKOTO 10JI HAa IPOBOJIHUKH U JUBJIEKTPUKH.
C6opka 1 mpoBepKka paboThI JIEKTPUUECKOH 1ETH TOCTOSHHOTO TOKA.

W3mepenue u perynnpoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HAMPSKEHHUSL.

o vk wnNeE

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS

pe3uCcTOpa U HANPSKEHUS Ha PE3UCTOPE.

7. OneITBl, JEMOHCTPUPYIOIINE  3aBUCUMOCTh  DJIEKTPUUECKOTO  COTPOTHBIICHUS
MPOBOJIHUKA OT €r0 JUIMHBI, TUIOMAIX MMONEPEYHOT0 CEUEHUS U MaTepuaa.

8. IlpoBepka mnpaBuiia CIOXKEHUS HAIMPSHKECHUN TPU TMOCIECI0BATEIIBHOM COEIUHEHUH
JBYX PE3UCTOPOB.

9. IIposepka mpaBuia sl CUJIbI TOKA IIPU NapajUIeIbBHOM COEAMHEHUH PE3UCTOPOB.

10. Omnpenenenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UcTop.

11. OnpeneneHre MOIHOCTH MIEKTPUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

12. MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIEr0 Yepe3 JIAMIOUYKY, OT HaIpsKEHUs
Ha HEW.

13. Onpenenenue KIIJ] narpeBatens.

14. VccnenoBaHne MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MArHUTOB.

15. 3yyeHre MarHMTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB MpU UX OOBEAWHEHUU W
pa3ieneHun.

16. MccnenoBanue IeHCTBUS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOIIHUE 3aBUCUMOCTb CUJIbl B3aUMOJCHCTBUSA KaTyIIKA C TOKOM U
MAarHuTa OT CHJIbI TOKA M HAIPaBJICHUs TOKA B KaTYILKE.

18. M3yueHue neicTBUSI MarHUTHOTO MOJISL HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHre padoThl 3JEKTPOABUTaTENs.

20. Uzmepenue KII/I snekrpoaBuraTeibHOM yCTaHOBKHU.

21. OnpITHl 1O HCCIAEAOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOM WHIYKLUU: HMCCIIEIOBAaHUE

W3MEHEHU 3HAY€HHS U HAMPABJICHUS MHIYKIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJIeHUsI.

Mexanuueckoe ABukeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTh
MEXaHUYEeCKOTO JIBM)KEHMs. PaBHOMepHOe mpsMoiuHEHHoe ABMkeHue. HepaBHomepHOE
npsMoMHeNRHOe aBMkeHue. CpelHsisi U MICHOBEHHAas CKOPOCTh Tejda MpPU HEPAaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHOoyckopeHHOE TipsiMosTHHEHOE ABMKeHne. CBoOoaHOE maaeHue. OnbIThl
lanunes.
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PaBHOMepHOE ABIKEHUE 1O OKpYyKHOCTH. Ilepron m dactora obOpamenus. Jluneitnas u
YI10Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepsbiit 3akoH Hprotona. Bropoi 3axkon Herorona. Tperunt 3akoH Herortona. IIpuninun
CYIIEPIIO3ULINH CHIL

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBLKEHMS, CUjia TPECHHS
IIOKOs1, JPYTHE BUABI TPEHUS.

Cuna TSXKECTM W 3aKOH BCEMHUPHOIO TITOTEHUs. YCKOpPEHHE CBOOOJHOrO MaICHMUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
IIEpPErPY3KHU.

PaBHOBecue marepuanbHOU TOukH. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIJIEHHON OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue ummynabca. MMnynabc cuibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanudeckasi paboTa U MOIIHOCTh. PaboTa cui TspKecTH, ynmpyrocT, TpeHus. CBsi3b
SHepruu U paboTel. [loTeHnuanbHas 3Heprus Tena, MOTHATOrO HaJ TMOBEPXHOCTHIO 3EMIIU.
[ToreHnmaneHas 3HEeprus cxkarod npyxxuHsl. Kunetnueckas sHeprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTHH.

emoncmpayuu.

1. HabmroneHue MeXaHU4YECKOTro JIBHKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE IyT€N M TPACKTOPHUHA JIBHKEHHSI OJTHOTO M TOTO K€ Tellda OTHOCHTEIBHO
PAa3HBIX TEN OTCYETA.

N3mepeHne ckopocTy U yCKOPEHHUSI IPSIMOJIUHEHHOTO ABUKEHUS.
HccnenoBanue Npu3HakoB paBHOYCKOPEHHOTO JIBHKECHHUS.
Habntonenue ABM>KEHUS TeNa M0 OKPYKHOCTH.

o wukw

Habmonenne MexaHn4YecKuX sIBJICHUN, TPOUCXOSIIMX B cucTeMe oTcuéTa «Tenexka»

IpHu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUH OTHOCUTENILHO KabuHeTa (GU3HUKH.

7. 3aBUCHUMOCTb YCKOPEHUS Tella OT MACChl TeJa U JACUCTBYIOIICH Ha HErO CHIIBI.

8. HalOmronenue paBeHCTBA CHJI IPU B3aUMOJCHCTBUU TE.

9. V3meHeHue Beca Tena MNpU YCKOPEHHOM JIBUKEHUHU.

10. [lepenaua uMIynbca Ipu B3auMOICHCTBUU TEII.

11. IIpeoOpa3oBaHusi SHEPTUU MPU B3aUMOACHCTBUH TEJl.

12. CoxpaHeHue UMITYJbca MIPU HEYIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHue UMIyJbca MpH a0COJIIOTHO YIPYTOM B3aHMMOJICHCTBHUH.

14. HabnmoieHue peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHue MeXaHM4ECKOW SHEPTUU MPU CBOOOHOM Ma/ICHUH.

16. CoxpaHeHue MeXaHU4ECKOW SHEPTUU MPH JABIKEHUU Tella MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoncTpyupoBaHue TpakTa Jyisl pa3rOHa U JajJbHEHIIEro pPaBHOMEPHOTO IABMKEHUS
LIapUKa WU TEJIEKKH.

2. OmpeneneHune cpeiHel CKOPOCTU CKOJBKEHHs Opycka WM ABUKEHUS LIapUKa IO
HAaKJIOHHOM TJIOCKOCTH.

3. OmnpeneneHue yCKOPEHHs Tella MPU PABHOYCKOPEHHOM JIBHXKEHMHM [0 HAKJIOHHOM
MJIOCKOCTH.

4. WccrnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBIDKEHUU 0e3

HAa4aJIbHOU CKOPOCTH.
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10.

11.

11

[IpoBepka THMOTE3bl: €CIM TPU PABHOYCKOPEHHOM [BM)KCHHMU 0€3 HadalbHOU
CKOPOCTM TIyTH OTHOCSTCA KaK psJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKHA BPEMEHHU OTUHAKOBBI.

HccnenoBanne 3aBHCUMOCTH CHJIBI TPEHUS CKOJBXKEHHUS OT CHJIBI HOPMAJBHOTO
JTaBJICHHUS.

Onpenenenne K03 GUITUEHTA TPEHUS CKOJIEKCHHSL.

Onpenenenune KECTKOCTU MPYKUHBI.

Omnpenenenue pa®OTBHl CWIIBI TPEHUS TPH PABHOMEPHOM [BIDKCHHHM Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

Onpenenenrne pabOThl CUJIBI YIPYrOCTH TNpPU NHOABEME TIpy3a C HCIOJIB30BAHHEM
HETIOIBM)KHOTO U TIOJIBIPKHOTO OJIOKOB.

N3yuenune 3aKkoHa COXpaHEHUS YHEPTUH.

Pasznen 9. Mexanuveckue KoJieOaHus U BOJIHBI.

KonebarenbHoe nBmwkenne. OCHOBHBIC XapaKTEPHUCTHKW KOJEOaHWM: MEpPHOJ, 4acToTa,
aMIMTyna. MarematudecKuil M NpPYKMHHBIM MasTHUKM. IIpeBpamienne »Heprum Ipu
K0J1e0aTEIHLHOM IBMKEHHH.

3aryxatonue konebanus. BeiHyxneHHbie konebanus. Pesonanc. MexaHudeckune BOJHBI.
CaolicTBa MexaHMYECKHX BOJIH. [IpoAosibHbIE M TTOTIEpEYHBIE BOJIHBI. J[JIMHA BOJHBI U CKOPOCTH
e€ pacrpocTpaHeHHs. MexaHn4eCcKHe BOJHBI B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['pomMKkOCTh 3ByKa 1 BeicoTa ToHa. OTpakeHue 3Byka. IHQpa3Byk U ynbTpa3ByK.

Hemoncmpayuu.

=

e W

Ha6nronenune konebanuii T Mo 1eWCTBUEM CHITBI TSHKECTH M CHIIBI YIIPYT'OCTH.
Ha6mronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U pe30HaHCA.

PacnipocTpanenue npo10JbHBIX U IMTOMIEPEYHBIX BOJIH (HA MOJICIIH ).
HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HaHC.

Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

7.

OmnpezeneHne 4acTOThI U EpHOAA KoleOaHUH MaTeMaTUYeCKOro MasiTHUKA.
OmnpezeneHne 4acTOThl U MEpHOa KojaeOaHUH IPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH NepHOJAa KojeOaHMH IMOJBELIEHHONO K HUTH Ipy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Iepuojia KoieOaHUH MPYKMHHOTO MasTHHKA OT MacChl
rpysa.

[IpoBepka HE3aBUCHMMOCTH IEpHOAA KOJIEOAHUHN TIpy3a, MOIBELICHHOTO K HUTH, OT
Macchl Tpy3a.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh IepHoJa KoJeOaHUl HpYyKUHHOIO
MasiTHUKa OT Macchl Ipy3a 1 KECTKOCTHU NMPY>KUHBI.

N3mepeHune yckopeHHst CBOOOHOTO MaJeHUsI.

Pazgen 10. D1eKTpOMarHuTHOE 10JIe M 3JIEKTPOMATHUTHBIC BOJIHBI.
ONEeKTPOMarHUTHOE TNOJie. DJEKTPOMAarHUTHbIE BOJHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX

BojH. Illkana QJICKTPOMArHUTHBIX BOJIH. Hcnons3oBanue QJICKTPOMATrHUTHBIX BOJIH IJISA COTOBOM

CBA3H.

DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
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1. CBoiicTBa IEKTPOMAarHUTHBIX BOJIH.

2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopusvie padbomot u onvimel.

1. H3y4yeHue CBOMCTB AIIEKTPOMATHUTHBIX BOJH C OMOIIBI0 MOOHIBHOTO TenedoHa.

Paspnen 11. CBeToBbIe IBJIEHUS.

JlyueBas mopenb cBera. Mcrounuku cera. lIpsMosMHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u Jlynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakKeHHUs CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus: cBeTa. [loiHOe BHyTpeHHEEe OTpaKEHUE CBETA.
Hcnonb30BaHNEe NOJHOTO BHYTPEHHETO OTPAYKEHUs B ONTUYECKUX CBETOBOJaX.

Jlunza. Xox myueir B mjmH3e. Onruyeckas cucreMa ¢oToamnmnapara, MHUKpOCKONa u
Teneckomna. ['1a3 kak ontudeckas cucreMa. baM3opykocTs U 1abHO30PKOCTb.

Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHnEe CIEKTPaIbHBIX LIBETOB.
Jucnepcus cera.

Jemoncmpayuu.

[IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA.

OtpaxeHue cBera.

[Tonyyenune n300pakeHUI B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTu4yeckuii CBETOBOJI.

Xon mydeii B coOuparomei JTnH3e.

XoJ ny4der B pacCEUBAIOIEH JIMH3E.

[Tonydyenune n300pakeHUI C TOMOIIIBIO JTHH3.

. Ipunaun aeiictBus poroanmapara, MUKPOCKOIIAa U TEJIECKOTIA.

10. Mopens riasa.

11. PaznoxxeHue 6e10ro cBeTa B CIEKT.

12. [lonyuenue 6e10ro CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH yIJIa OTPAaXKEHUSI CBETOBOTO JIyya OT yrja MaJeHusl.
2. UM3yyeHue xapaKTepUCTHK U300paKeHUs MPEAMETa B IUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTHU Yriia MPEIOMIICHHUS CBETOBOTO Jy4a OT yIJia MaJeHus Ha
IPaHULIE «BO3IyX—CTEKIIO.

[Tonyuenue n300paxkeHui ¢ MOMONIBIO COOMPAOIIEH JTMH3BI.

Omnpenenenre (HOKYCHOTO PAaCCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIIEH TUH3BI.
OnbITHI MO Pa3I0KEHUIO OEI0T0 CBETa B CHEKTP.

OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB MPU UX HAOIIOJECHUHM 4Yepe3 I[BETOBBIC
(UITBTPBI.

Pa3nen 12. KBaHTOBLIC SIBJICHHUS.

OmnsiTel Pesepdopaa u mnanerapnas monens aroma. Monens aroma bopa. Ucnyckanue u
noryionieHue ceera atoMoM. KBanTel. JIuHeliuaTeie CIEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas mopens aromHoro siapa. WM3otomel. PaamoaktuBHble mnpeBpaueHus. [lepuon
nojypacnajaa aTOMHBIX sIIEp.

SnepHble peakiuy. 3aKOHbBI COXPAHEHUs 3apsiI0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3H
aToMHBIX siep. CBsi3b Macchl W dHepruu. Peakinuu cuHte3a u AeneHust sanep. Vcrounuku
sHepruu CoJiHIA U 3BE3NL.

LNk WNRE

No vk
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SnepHas oHepreTuka. JleMcTBUA paAMOAKTUBHBIX U3JIy4YCHUIN HA KUBbIC OPraHU3MBI.
Jemoncmpayuu.

1. CnexTpsl U3JIy4€HUs U TOTJIOMICHHUS.

2. CHexTpsl pa3InYHbIX ra30B.

3. CmekTp Bojopoa.

4. HabmoneHue TpekoB B kaMepe Buibcona.

5. Pabota cuérunka HOHU3UPYIOUINX U3TyICHUH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MPOJTYKTOB.

Jlabopamopusie padbomot u onvimel.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYAThIX CHEKTPOB U3JIyYEHHUS.

2. HccnenoBaHue TpPEKOB: HM3MEpPEHUE SHEPIrUM YacTUIBl 10 TOPMO3HOMY MyTH (IO

doTorpadusim).

3. M3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpPHUTEILHO-00001IAKOIIIUI MOIYIb.

[ToBTOpUTENBbHO--0000MIAIOUI  MOIYIb MpeJHa3HAYeH JUIsl CHUCTEMaTH3aluud U
000011eHUS TPEIMETHOTO COAEPIKAHUS U OIBITA IESTEIbHOCTH, MPUOOPETEHHOTO IPU U3YUEHUH
BCEro Kypca (pU3UKHU, a TakkKe IS MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
¢buzuke U1 00yJaromuxcs, BEIOPaBIIMX 3TOT YU€OHBIN MPeIMET.

[Ipy wu3ydyeHMHM [AHHOTO MOJIYJS pealn3yloTcd M CUCTEeMAaTU3UPYIOTCS  BUIBI
NeSITeNbHOCTH, Ha OCHOBE KOTOpPBIX OOEeCHeurMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METaNpeIMETHbIX IUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHUs, (HOpPMHUpPYETCS €CTECTBEHHOHAaydHas
I'PaMOTHOCTb: OCBOCHHME HAayYHBIX METOJOB HCCIECIOBaHMS SIBICHUM NPUPOJBl U TEXHUKH,
OBJIAZICHUE YMEHUSAMHU OOBSICHATh (U3MUYECKHE SBJICHHS, IPUMEHsS IOJydeHHbIE 3HaHU,
pemaTh 3a/1a4u, B TOM YHCJIC KAaU€CTBEHHBIE U 3KCIIEPUMEHTAIIbHBIE.

[IpyHIMNNATBEHO NESATEIbHOCTHBIN XapaKTep JAaHHOTO pa3/ielia pealn3yercs 3a CU€T TOoro,
4TO 00y4arolrecs BhIIOIHAIOT 3aJaHNs, B KOTOPBIX UM MpeAIaracTcs:

Ha OCHOBE MOJIyYCHHbIX 3HAHUI paclio3HaBaTh U HAyYHO OOBSACHATH (PU3MUECKUE SIBICHUS
B OKpY’Karollel Ipupo/ie U MOBCEAHEBHON KU3HM;

UCIOJIb30BaTh HAay4YHbIE METOJbI UCCIENI0BAaHUS (PU3MUECKUX SIBJICHHUM, B TOM 4HCle Ui
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHble OCHOBBI HambOoyiee BAXKHBIX JOCTUKEHMH COBPEMEHHBIX TEXHOJIOTH,
HamnpuMmep, MPaKTHYECKOrO MCIOJIb30BAaHUS PA3IUYHBIX HMCTOYHMKOB SHEPrUM Ha OCHOBE
3aKOHAa MPEBPAICHUs U COXPAHEHHsI BCEX U3BECTHBIX BUJIOB SHEPIHH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QuU3MKKM Ha YpOBHE OCHOBHOTO OOLIEr0 OOpa3oBaHHs HAINPaBICHO Ha
JOCTHKEHUE JTMYHOCTHBIX, METANIPEIMETHBIX M IMPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrate wu3ydeHus GHU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy
oOyyaromerocst OyayT c(OpMHPOBAHBI CIIEIYIOUINE THNYHOCTHBIC Pe3yIbTAThl B YACTH:
e 1) naTpuOTHMYeCKOro0 BOCIIMTAHUS:

® — IPOSBJICHUE MHTEpECAa K UCTOPUMU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (prusmueckoit
HayKH;
® — [[EHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSAM POCCUICKUX YUEHBIX--(U3UKOB;

e 2) rpa:kIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® — rOTOBHOCTh K aKTUBHOMY yYacCTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYUMBIX U 3THUUYECKHUX
po6JIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUN (PU3UKH;

® — OCO3HAHHWE BAXHOCTH MOPATbHO--3TUYECKUX MPUHIIUIIOB B JACSITEIIBHOCTH YUEHOTO;

e 3)3CTeTHYecKOro BOCIIUTAHMS:

® — BOCTIPUSITHE ICTETHYECKUX KaueCcTB (PU3NUECKOW HAyKH: €€ TApMOHHMYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI0 NMO3HAHUA:

® — OCO3HaHWE IEHHOCTH (U3MUYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa IO3HAHHUS MUpa,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

e — pa3BUTHE HAYYHOMU JTH0003HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATENbCKON AESITETbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJIBLHOI0 0JIATONOJIYyYHs:

® — OCO3HaHHWE ILIEHHOCTH Oe30macHOro obpasza U3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, B@KHOCTH TMpaBWi OE€30MacHOr0 IMOBEACHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAIIIHUX YCIIOBHUSX;

e — copMUPOBAHHOCTh HaBbIKA pe(IeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKoro
K€ IIpaBa y Jpyroro 4ejoBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

® — aKTHBHOE y4acTHE€ B PEUICHHM MPAKTUYECKHX 3aJad (B paMKax ceMbH, 00pa3oBaTeNIbHOMN
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COIMAIbHOM  HampaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIe U PU3NIECKUX 3HAHUM;

® — HMHTEpeC K MPaKTUYECKOMY U3yUYEHHIO podeccuil, CBI3aHHBIX C PU3UKOIL;

e 7) 3K0OJIOrMYeCKOro BOCTIMTAHUS:

e — OpHEHTalUMs Ha NpUMEHeHHe (GU3NYECKUX 3HAHWM A pelieHus 3ajady B 00JacTu
OKpYXarolllel Cpe/ibl, TUIAHUPOBAHUS MOCTYIIKOB M OLIEHKM HUX BO3MOJKHBIX IOCIEACTBUI
JUISL OKpYKaroLIel cpebl;

e — OCO3HaHHE MNI0OATHFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTell X pelieHus;

e §8) ajanTanyMu K N3MEHSIOIIUMCS YCJI0OBUSIM COUMATBHOM M PUPOAHOM Cpeabl:

e — MOTPeOHOCTh BO B3aMMOJCHCTBUU TPU BBHIMOJHEHUH HCCIEIOBAaHUN U TPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® — [IOBBILIEHHUE YPOBHS CBOECH KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATEIbHOCTb;

e — nmoTpeOHOCTh B (OPMUPOBAHWU HOBBIX 3HAHHWM, B TOM uHcle (GOPMYyIHUpOBATH HIEH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;
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e — 0co3HaHME Ae(HPUIIUTOB COOCTBEHHBIX 3HAHUHI U KOMIIETEHTHOCTEH B 00s1acTH (PU3HKH;

® — [UIAHMPOBAHME CBOETO PA3BUTHUS B IPHOOPETEHUHN HOBBIX (PU3MUYECKUX 3HAHMIA;

¢ — CTPCMIICHHUC aHAJIM3UPOBATL U BBIABJIATH B3AUMOCBA3U IMPUPOEIL, 06H_I€CTBa N DKOHOMUKH,
B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘-IGCKI/IX 3HaHHfI;

e — OIICHKAa CBOUX JEHCTBUH C Y4YETOM BIMSHUS Ha OKPYXKAIOLIYI0 CpPEAY, BO3MOKHBIX

J1I00aJIBHBIX TTOCIEACTBUMA.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbrare OCBOEHHMS TporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOy4atomerocss OyayT c(OpMUpOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE Y4eOHBbIE JI€HCTBUS, KOMMYHUKAaTHBHbIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEpPCAJbHBIC y‘leﬁHble JedcTBUA

Ba3zoBble Jornuyeckue aAeiicTBUA:

BBISIBIISATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SBJICHHIA);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIaCCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHWS,;

BBISIBJIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pacCMaTpUBaeMbIX (aKTax, TaHHBIX U
HAOJIOICHUSX, OTHOCSIINXCS K (PH3UUECKUM SIBIICHHSIM;

BBISIBJIATh TIPUYMHHO--CIICICTBEHHBIE CBS3M TP HM3YYCHUHM (PU3HUYECKHUX SIBICHUH WU
MPOIECCOB, JENaTh BBIBOJABI C HCIOJB30BAHUEM JCAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYEeHHUH, BBIJIBUTATh THITOTE3bI O B3aUMOCBS3SX (PM3UICCKUX BEITHUNH;
CaMOCTOSITEJIPHO  BBIOMpaTh CHOCOO pemIeHHs Y4eOHOW (U3MUECKOW 3aaadu
(cpaBHEHHE HECKOJIbKUX BapUAHTOB pELICHHs, BHIOOp Hamboyiee MOIXOMSAIIETO C
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe N1eliCTBUA

HCITI0JIb30BATb BOIIPOCHI KaK I/ICCJ'ICI[OBaTeJ'II)CKI/Iﬁ HHCTPYMCHT IIO3HAHM,

IpOBOAWUTE II0O CAMOCTOATCIBHO  COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECJIOKHBIN
(I)I/ISI/I‘IGCKI/Iﬁ OKCIICPUMCHT, HEOOJIBIIIOE HCCJICAOBAaHHUC (1)I/I31/I‘16CKOFO SABJICHUA,
OLOCHUBATL HAa HNPHUMCHUMOCTb U JOCTOBCPHOCTD I/IH(bOpMaI_II/IIO, MOJIYYCHHYIO B XOZC
HCCIICAOBAHHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'II/IpOBaTB O606H.I€HI/I$I U BbBIBOJABI II0 PpeE3ylibTaTaM
HpOBeI[éHHOFO Ha6JHOI[CHI/I${, OIIbITa, UCCJICAOBAHMA,

MPOTHO3UPOBATH BO3MOXKHOC JalbHEHIIIee pa3BUTUC (I)I/ISI/ILICCKI/IX mponeccoB, a TaKKe
BbIIBUT'ATh ITPCATIOJIONKCHUA 00 ux Pa3BUTHUHN B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

IPUMEHATh PA3IMYHbIE METObl, MHCTPYMEHTBl W 3alpochl MpH IMOHCKE U OTOOpe
nHGOpMAIMY WK TaHHBIX C YIETOM IpeUI0KeHHONW yueOHOM (hu3nyeckoi 3a1auu;
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPHPETHPOBATh MHPOPMALMIO PA3TUYHBIX
BUJIOB U ()OPM IPECTABICHHUS;
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CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpeAcTaBiIeHUs HHGOPMAIMH U
WLTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXEMaMHM, JdarpaMMaMH, WHON
rpaduKoif 1 ©X KOMOUMHAIHSIMH.

KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBUSA:

B X0Je O0OCyXaeHus y4eOHOro MaTepuana, pe3yJabTaToB JIa0OpPaTOpHBIX paboT u
IIPOEKTOB 33J]aBaTh BOIIPOCHI 10 CYLIECTBY O0CYKIAaEMOM TEMBI M BBICKA3bIBATh UJIEH,
HaIleJICHHBIE Ha PEIICHUE 3a/1a41 U MOAIepKaHne 01aroKenaTelbHOCTH O0IeHHS;
COMOCTABJIATh CBOU CYXKICHHMS C CYXKJICHUSIMM JIpYrMX YYacTHUKOB JHUaJIora,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINHN;

BBIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M TUCHMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  PE3yJAbTaThl  BBINOJIHEHHOTO  (DU3MYECKOro  OIbITa
(3KCcTIepuMeHTa, UCCIeI0BaHus, IPOEKTA);

MOHMMATh M WCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBUIYAJIBHOW pabOTHI
IIPH pELIeHUH KOHKPETHON (pr3nuecKoil mpoOiemsl;

NPUHUMATh [EIH COBMECTHOW JICATEIhHOCTH, OPraHWU30BBIBATH JEHCTBHS MO €€
JOCTHKEHHIO: PacHpeleNiATh poJid, 00CYKIaTh MPOLECCHl U PE3ybTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH;

BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUTash KaueCTBEHHOI'O pe3yibTara IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH WICHAMH KOMAHIBI;
OIICHMBAaTh KayecTBO CBOEro BKJIaga B OOMMHA MNPOAYKT MO KPUTEPUSM,
CaMOCTOATENBHO C(hOPMYITMPOBAHHBIM YYACTHUKAMU B3aUMOJIEHCTBHUS.

PeryasiTuBHble YHHBepPCaJbHbIE YUeOHbIE 1eiCTBHS

Camoopranuszanms:

BBISIBIISITH MIPOOJIEMBI B KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOIUX I PEeLICHUS
(buznyecKux 3HaAHUI;

OPUEHTUPOBATHCS B PA3IMUYHBIX IMOAXOJaX MPHUHATHS pelleHUud (MHIUBUIYATbHOE,
MPUHSATHE PEIIeHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITEJIBHO COCTAaBJISATh AJTOPUTM pelieHus (U3MYECKO 3aJayd WM IUIaHa
HCCIIEIOBAHUSL C Y4ETOM HMEIOLIUXCA PEeCypCcOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATh MpeAsiaraeMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 pPEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBIN HHTEJJIEKT:

JlaBaTh aJI€KBATHYIO OLICHKY CUTYalLlUH U MpejylaraTh IjaH €€ U3MEHEeHMS;

OOBSICHATh MPUYUHBI JIOCTHXKEHUS (HEIOCTU)KEHUS) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHHBIIMXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCHUM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

NpU3HABaTh CBOE MpPaBO Ha OMMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajady MU B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO IPYroro.



17

HPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 7 KJjacce mpeaMETHBIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINUXCS YMEHUN:

® UCMOJB30BAaTh TMOHATHS: (U3UYECKUE U XUMHUYECKHE SBJICHUS, HAOIOJCHNE,
9KCIEPUMEHT, MOJIEJb, TUIOTE3a, CAUHUIBl (PU3NUECKUX BEIUYMH, aTOM, MOJIEKYIA,
arperaTHbIE COCTOSHUS BeIllecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE, HEpaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOJIEHCTBYIOIAsT cwia, Aedopmarus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOO0IIAOINECS COCYIbI;

e paznmuuath sBIeHUs (UQdy3usi, TEIIOBOE IBIKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEpPHOE JIBUKEHUE, MHEpLUs, B3aUMOJICICTBHE Tell, paBHOBECHE
TBEPABIX TENl C 3aKPEIUIEHHOW OChbI0O BpalleHus, Iepeaaya JaBieHUs] TBEPABIMU
TeJIaMHU, KUJAKOCTSIMHU U ra3zaMi, aTMoc(hepHOe 1aBleHHe, IJIaBaHue Tell, IPEeBpalleHUs
MEXaHHUYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHHE M3YYCHHBIX (DU3MYECKUX SBICHUH B OKPYXKAIOIIEM MHpE, B
TOM 4YHclie (HU3MUYECKHE SIBICHHWS B TPHUPOJE: MPHUMEPHI JBIKCHHS C Pa3ITHIHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B IMPUPOJE U
TEXHUKE, BIMSHHE aTMOC(PEPHOTO AAaBJICHHS Ha XUBOM OpraHusM, IUIaBaHUe phbIO,
pBIUard B TeJjie YeJOBEKa, MPU 3TOM MEPEBOJUTH MPAKTHYECKYIO 3aJauy B y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIEC CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SBIICHUA;

® OIUCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3MUECKUE SIBICHUS, UCTIONb3Yys GU3NYECKUE
BEITMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTb, CPEIHSISA
CKOPOCTb, CHJIa YIPYIrOCTH, CHUJIa TSHDKECTH, BEC Tela, CHUjla TPEHUs, JIaBJICHUE
(TBEpImoro Tema, XKUAKOCTH, rasza), BBITAJKMBAIOLIAs CHJIA, MeXaHUYecKas pabora,
MOIIIHOCTh, IUJICYO CHJIBL, MOMEHT CHJIBbI, KOI(PQHUIMEHT TIOJE3HOro JIeHCTBUS
MEXaHU3MOB, KUHETHYECKas U MOTEHIMAJIbHAs 3HEPIusi), IpU OMUCAHUU MPABHIBLHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETUYHH, UX 0003HAYCHUS U €TUHUILIBI
(bu3MyYecKuX BEIWYUH, HAXOAUTh (OPMYJbl, CBA3BIBAIOIINE MAHHYI (PU3UUYECKYIO
BETMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TpapUKd HU3YUYEHHBIX 3aBHCUMOCTEH
(bu3MYECKUX BENUYHH;

® XapaKTepU30BaTh CBOMCTBa Ted, (U3MYECKHE SBICHHUS U IPOLIECCHL, HCIOJb3YS
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOW mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, MpaBUIO paBHOBECHS pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOW HHEpruu, TMpH OSTOM JaBaTh CIOBECHYIO
(opMyYITHPOBKY 3aKOHA M 3aITUCBIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;

e OOBACHATH (U3NYECKUE SBJICHUS, MPOLECCHl M CBOMCTBA Tell, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYaIlui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHISBISATH MPUYUHHO-
-CIIC/ICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHUE U3 1—2 JOTMYECKUX ILIaroB ¢ OMOpPOH Ha
1-2 wu3y4eHHBIX CBOMCTBa (U3MUYECKUX SBICHHM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

e pemarb pacy€THble 3a7aud B 1-2 J1ecTBUs, HCHONB3ys 3aKOHBI U (DOPMYIIBI,
CBsI3pIBalOIME (U3MUYECKHWE BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBUS 3a/1aud
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3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATH (DU3NYECKUE BEIWYMHBI B (POPMYIBI U
MPOBOJIUTH PAcuéThl, HAXOAUTh CIPABOYHBIC JAaHHBIC, HEOOXOAMMBIEC ISl PELICHHUS
3a7a4, OLEHUBATh PEATMCTUYHOCTD OTY4YeHHON (DPU3NIECKOI BETMUNHBL;
pacro3HaBaTh NOpPOOJIEMbI, KOTOPbIE MOXHO pPEUIUTh MPHU TMOMOUIM (UINIECKUX
METOJIOB, B OIIMCAHMM HCCJIECAOBAHMS BBIICIATH IPOBEPSIEMOE IIPEAIIOIIOKEHNE
(rumoTesy), pasnuyaTh W HHTEPIPETHUPOBATH IOJIyYEHHBIH pe3ylbTaT, HAXOIUTh
OIIMOKH B XOJI€ OTIBITA, IEIATh BBIBOIKI 110 €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJACHUIO (PU3MUECKUX SIBICHUHA WM (PU3HMUECKUX CBOWMCTB
Tel:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPAaTh YCTAaHOBKY W3
MPEI0KEHHOTO 000PYA0BAHNUS, 3aIIUChIBAaTh X0/1 ONbITa U (POPMYINPOBATH BHIBOJBL;
BBITNIOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIEPATYpPbl C UCMIOJIb30BAaHUEM AHAJIOTOBBIX M IU(POBBIX NMPUOOPOB, 3alMCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH HCCJEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3MYECKOM BEIMYHMHBI OT JAPYroW C
HCII0JIb30BAHNEM TNPSAMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PaBHOMEPHO ABMIKYILErOCs
TeJaa OT BPEMEHU JBIKEHUS TEJa, CUIIbI TPEHUS CKOJBXEHUS OT Beca Tela, KaueCTBa
00pabOTKM TIOBEPXHOCTEH Tel ¥ HE3aBUCUMOCTH CHJIBI TPEHHsS OT IUIOIIAn
CONIPUKOCHOBEHUS TEJ, CUJIBl YIIPYrOCTH OT YIJIMHEHUs MPYXUHBI, BBITAJKUBAOLIEH
CuiIbl OT 0OBEMaA MOrpYyKEHHOM YacTH Tela M OT IUIOTHOCTH JKHMJKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, HAa KOTOPYIO MOTrPYKEHO TeJo,
YCIOBMH IUIaBaHMA TeN, YCIOBHM paBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM y4eOHOro HCCIEeNOBaHMs, COOMpaTh YCTAHOBKY U  BBINOJHATH
U3MEpEHNs, clenysd MpPeUI0KEHHOMY IUIaHy, (PMKCHPOBATh Pe3yJbTaThl MOJy4YEHHOMN
3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BHJIE IPEUIOKEHHBIX TaONMHUIl U TpaduKoB,
JIeN1aTh BBIBOJBI 10 PE3YJIbTaTaM UCCIIEIOBAHNS;

IIPOBOJIUTh KOCBEHHBbIE M3MEpPEHMs (PU3MUECKMX BEIMYUH (TUIOTHOCTh BEIIECTBA
KUIAKOCTH W TBEPAOrO Teja, CUla TPEHHUS CKOJIBKEHHs, JaBJIEHUE BO3/yXa,
BBITAJIKMBAIONIAsl CWJIA, JEHCTBYIOIAss Ha MOIPYXKEHHOE B KUAKOCTb TEJIO,
KOA(Q(QUIMEHT NOJE3HOr0 JEHCTBUS MPOCTBIX MEXAHU3MOB), CIEAys NPEISIOKEHHON
MHCTPYKLUU: [IPU BBIIOJIHEHUU U3MEPEHHUI cOOMPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYUHBL,

coOmoaTh IpaBWja TEXHUKH Oe30MacHOCTH Ipu pabore ¢ J1aOOPaTOPHBIM
00opyJ0BaHuEM;

yKa3blBaTh MPUHLUIBI JACUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOLIAIOIIMUECS COCYbl, OapOMeTp, pbluar, MoJABUKHBIN U
HETO/IBM)KHBIN OJIOK, HAKIIOHHAs! IIIOCKOCTB;

XapaKTepu30BaTh IPUHLUIBI JACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOPOH Ha MX omMcaHUs (B TOM 4YHCIE: MOJIIUIHHUKH, YCTPOMCTBO
BOJIOTIIPOBOJA, THAPABIUYECKUN IPECC, MAHOMETP, BBICOTOMED, MOPLIHEBON HACOC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHUH M HEOOXOIUMbIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJAUTH TPUMEPHl (HAXOAUTh HMH(OPMAIMIO O TMpHUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJAHEBHOW KHM3HM s OOecleyeHus
0€30MacCHOCTH TpH OOpalleHud ¢ NpudopaMu U TEXHUUECKUMH YCTpOMCTBaMH,
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COXpaHEHUs 3J0pOBbsI W COOJIIOJICHHSI HOPM OKOJOTHYECKOTO TIOBEJCHUS B
OKpYKarollen cpee;

OCYILIECTBIISITh OTOOp HMCTOYHMKOB HH(pOpManuu B VHTEpHETE B COOTBETCTBHU C
3a/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUM U MyTEM CPaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBLICTSATH HH(DOPMAIIHIO, KOTOPAS SBISETCS MIPOTUBOPECUMBOM
WM MOXET OBITh HEJIOCTOBEPHOM;

WCIIOJIb30BaTh MIPH BBHIMIOJHEHUH YYEOHBIX 3aJIaHUIM HAYYHO--TIOMYJISIPHYIO JTUTEPATYPY
(U3HYECKOTO COJIep)KaHUs, CIPAaBOYHBIC MaTepuaibl, pecypchl cetu VIHTepHer,
BIIQJICTh MPUEMAMH KOHCIICKTHPOBAHMSI TEKCTa, NpeoOpa3oBaHus WHGOpMAIUU U3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

co3/7aBaTh COOCTBEHHBIC KpAaTKHWE IMHCHMEHHBIC M YCTHBIC COOOIIEHUS HAa OCHOBE 2—3
HWCTOYHUKOB MH(pOpMaIuu (HU3UIECKOTO COACPKAHUs, B TOM UUCIIE MyOJIHMYHO JeNaTh
KpaTKHe COOOIIECHUS O Pe3yabTaTax MPOEKTOB WM y4eOHBIX HCCIIETIOBAHUM, TIPU ATOM
IPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COTIPOBOXIATh BBICTYIUICHHE MPE3CHTAIUEH;

MIPU BBITIOJTHEHUH YIEOHBIX MTPOCKTOB M HUCCIICIOBAHUN paclpeiesisiTh 00s3aHHOCTH B
TpyNIe B COOTBETCTBHH C TIOCTABJICHHBIMU 3a/1a4aMU, CJIEUTH 32 BBITIOJIHCHUEM TTaHA
NEHUCTBUM, aIeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJl B JIEATEIBLHOCTH TPYIIIHI,
BBICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsi MHEHUE OKPYKAIOITHX.

K koHiy oOyueHus B 8 kJiacce mnpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

WCIIOJIb30BaTh TMOHSATHS: Macca M pa3Mepbl MOJICKYJ, TETUIOBOE IBMKEHHUE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSHHUS BEIIECTBA, KPUCTAUIMUECKHE W amop(dHbIe Tena,
HACHIIIICHHBIM W HEHACBIIICHHBIN MMap, BIAKHOCTh BO3/yXa, TEMIEPAaTypa, BHYTPCHHSIS
SHEPrus, TEIIOBOW JABUTATENb, AJIEMEHTAPHBINA SJIEKTPUUECKUN 3apsl, dJIEKTPUUECKOE
MoJjie, TMPOBOJHUKH W AUDJICKTPUKH, MOCTOSIHHBIA AJICKTPUYECKHH TOK, MarHUTHOE
TOJIE;

pasnuuaTth SBIEHUS (TEIUIOBOE pACIHIMPEHUE M CXKaThe, TeIulolepenaya, TETIOBOE
paBHOBECHE, CMauWBaHHWE, KaNWUIAPHBIC SBJICHUS, UCHApEHUE, KOHJICHCAIHS,
IUIaBJICHHE, KpUCTAJUTH3aUs (oTBepeBaHKE), KHUIIEHUE, TerIonepeaavya
(TETUIONIPOBOTHOCTh, KOHBEKIIMS, HM3JIYYCHHE), IJICKTPH3allds TeJ, B3aMMOJICHCTBHE
3apsJIoB, JCHCTBUS DJICKTPHYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHUE
MarHuTOB, JCHCTBHE MAarHUTHOTO ITOJIS Ha MPOBOJHHUK C TOKOM, JJICKTPOMArHUTHAS
WHIYKIHS) 1O ONHMCAHUIO HX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3UUECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKpPYXKAIOIIEM MUpE, B
TOM 4YHuClIe (U3MYECKHE SBJICHUS B TPUPOJIC: TOBEPXHOCTHOE HATSHKCHHE H
KalWUIpHBbIE SBJIEHUS B MPUPOJE, KPUCTAUIBI B mpupojne, uziaydeHue ColiHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, MHes, CHera,
JNIEKTpUYECKHE sBIEHUS B aTMocdepe, OIEKTPUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOE moJje 3emiH, Apeid MOII0COB, pOJIb MAarHUTHOTO TOJS MJS KU3HU Ha
3emIie, ONMSPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUUECKYIO 33/1a4y B Y4eOHYIO,
BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH) (PU3UUECKHX SBIICHHIA,

OTIMCHIBATh MU3YYCHHBIE CBOMCTBA TEN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UUYECKHEe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, yJelbHas
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TEIJIOEMKOCTh ~ BELIECTBA, YZACJIbHAs TEIUIOTAa IUIABJICHUS, YACJIbHAs TeEILIOoTa
napooOpazoBaHusl, y/AelbHAas TEIUIOTa CrOpaHHs TOIUIMBA, KOA(P(UIMEHT MOIE3HOTO
JICUCTBUSA TEIUIOBOW MAIMHBI, OTHOCUTEIbHAS BJIAXXHOCTh BO3AYyXa, JICKTPUUYECKHUI
3apsl, CHJIa TOKAa, DJJIEKTPUYECKOE HANpPsLDKEHWE, CONPOTUBIICHUE IIPOBOJHUKA,
yIEIBbHOE COMPOTHBIIEHUE BEIIECTBA, pad0Ta M MOIIHOCTD 3JIEKTPUUECKOTO TOKA), IPU
ONMCAaHUU TPABUIBHO TPAKTOBATh (PU3WYECKUM CMBICI HCIOJIB3YEMbIX BEJIHYUH,
0003HaYCHHS M SAMHUIIBI (PU3MUSCKUX BEIMYMH, HAXOAUTh (DOPMYIIBI, CBS3BIBAOIINE
TaHHYI0 (HU3UYECKYI0 BEIWYMHY C JAPYTMMH BEIUYHHAMHU, CTPOUTH Tpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIIMUUH;

XapaKTepU30BaTh CBOMCTBA Tes, (PU3MYECKUE SIBICHHUS M MPOLECCHI, HCHOJB3Ys
OCHOBHBIE€ TIOJIO)KEHUSI MOJIEKYJIIPHO--KMHETHYECKOW TEOpUM CTPOCHMS BEIECTBA,
MPUHIMUI CYNEPHO3ULMU MOoJed (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs
3apsna, 3akoH OMa aiis ydacTka uLemnu, 3akoH Jxoyns—JleHna, 3akoH coXpaHEHHUs
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alMCHIBATH €ro
MAaTEeMaTH4ECKOE BBIPAXKEHUE;

OOBACHATh (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyalUit MPAaKTUKO-OPHUEHTHUPOBAHHOTO Xapakrepa: BBISIBIIATH
MIPUINHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHWE M3 |—2 JIOTMUECKHX INaroB ¢
omnopoit Ha 1—2 u3yueHHBIX CBOMCTBA (PU3MUECKUX SBICHUM, PU3NUECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEN;

pemaTrh pacy€THBIC 3amaydl B 2—3 JEWUCTBHS, WCIIONB3yS 3aKOHBI W (OPMYIIHI,
CBs3bIBaIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCIOBUSA 3aJa4yu
3alUCBIBaTh KPaTKOE YCIIOBHE, BBIABIIATh HEJOCTATOK JIAHHBIX U PEIICHUS 3aJayH,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE IS €€ PEelIeHUs], IPOBOIUTH PACUETHI U
CpaBHMBATh MOJTY4YEHHOE 3HAaYeHHE (PU3NUECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUIUYECKUX
METOJIOB,  HUCIOJIb3ysd  ONMCAaHUE  HCCIECAOBAHMS,  BBIACIATH  IIPOBEPSIEMOE
MPEANOJIOKEHUE, OLICHUBATh IPABUJIBHOCTh IOPAJIKA MPOBEACHUS HCCIEI0BaHUsA,
JIENIaTh BBIBOJIBI;

MIPOBOJIUTH OMBITHI IO HAOMIOAEHUIO (PU3NYECKUX SIBICHUN WIH (PU3NYECKUX CBONCTB
Ten (KamwuIspHbIE SIBJICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[dyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCThIBAHUS U HarpeBaHUs MPU U3ITYYCHUH OT L[BETA
W3Nyyaroiel (moryiomiaromiel) MOBEPXHOCTH, CKOPOCTh HCIApEHUs BOJABI OT
TEMIIEpaTypbl JKUAKOCTH M IUIOIIAAM €€ MOBEPXHOCTH, OJIEKTpU3alus Tel H
B3aMMOJICIICTBUE SJIEKTPUUYECKUX 3apSA0B, B3aUMOJICHCTBUE MOCTOSHHBIX MarHUTOB,
BHU3yallM3alisl MarHUTHBIX MOJIEW NOCTOSIHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOTO IOJIS
Ha MPOBOJHHMK C TOKOM, CBOMCTBa 3JEKTPOMAarHuWTa, CBOWCTBA 3JEKTPOABUTATEIIS
MOCTOSIHHOTO TOKa): (opMymnupoBaTh MpOBEpsEMbIe MPEINOJIOKEHUs, COOUpaTh
YCTAaHOBKY M3 TMPEAJIOKEHHOTO O00OpYyIOBaHMs, ONHCHIBaTH XOJ OMNbITA U
(dhopMynupoBaTh BHIBOJBI;

BBINOJIHATh NPSAMBIE U3MEPEHUSI TEMIIEPATYPhI, OTHOCUTEIILHON BIIAXHOCTU BO3/YXa,
CWJIBI TOKa, HANpPSDKEHUS C HCIOJIb30BAHHEM AaHAJIOTOBBIX MPUOOPOB U JATYUKOB
(u3MUeCKUX BENUYHMH, CPaBHUBATh pE3yAbTaThl HM3MEPEHUN C Y4€TOM 3aJaHHOUN
abCOJIIOTHON MOTPEIIHOCTH;
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MPOBOJIUTH HCCIIEAOBAHUE 3aBHCUMOCTH OJHOM (hM3MYECKOW BENMYMHBI OT JAPYTOH ¢
HCII0JIb30BAHNEM MPSAMBIX U3MEPEHUHN (3aBUCHUMOCTb COIPOTHUBIJIEHUS NPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJN HNOMEPEYHOI0 CEYEHUs M YJEJIBHOIO CONPOTHUBIIEHUS BEILECTBA
IIPOBOJTHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOIHUK, OT HANPSHKEHUsSI Ha IPOBOIHUKE,
HCCIIEIOBAaHUE IIOCIIEI0BATENIbHOIO U MapaJlIeIbHOTO COEIMHEHUN IPOBOJHUKOB):
IUIAaHUPOBATh UCCIEI0BAHUE, COOMPATh YCTAaHOBKY U BBINOJHATH U3MEPEHUs, CIEAys
MIPEI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH B BUJIE
TaOauIl U TPaUKOB, AENATh BBIBOIBI 0 PE3yJIbTaTaM UCCIIETOBAHMS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHHS (U3NYECKUX BEIHUYMH (yIeNnbHas TEIUIOEMKOCTh
BEIL[ECTBA, COMPOTUBIIEHUE MPOBOJIHUKA, pab0oTa U MOUIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpEHUs, coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJEIYs
MPEUI0KEHHOW MHCTPYKIIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHHBI,

coOnroAaTh TMpaBuja TEXHUKUM O€30MacHOCTH mpu paboTe ¢ JabOpaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh TPHHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOICTB C OMOpPOW Ha WX ONMHUCAHHS (B TOM YHCJE: CHCTEMa OTOIUIEHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK DIEKTPHUUECKON
SHEpPrUH, OJJIEKTPOOCBETUTENbHbIE MPHOOPHI, HarpeBaTeNIbHBIE AJIEKTPONPUOOPHI
(mpuMepsl), AIIEKTPUYECKHE NPEIOXPAHUTETH, 3JIEKTPOMArHUT, 3JEKTPOJBUTATEh
MIOCTOSIHHOTO TOKa), MCIMOJb3YysSd 3HAaHMUS O CBOMCTBAaXx (PU3MYECKUX SBICHUN H
HE0O0X0ouMBbIe PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHMUYECKHE YCTPONCTBA M H3MEPUTENbHBIE HPUOOPHI MO
cXeMaM M CXE€MaTHYHBIM PUCYHKaM (JKUAKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMET,
TUTPOMETp, JBUraTellb BHYTPEHHErO CrOpaHMs, 3JIEKTPOCKOI, PeocTar), COCTaBIATh
CXEMBI DJIEKTPUYECKUX LIEeNeH ¢ MOCIeJ0BaTEeNIbHBIM U MapauIelbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPHUECKUX LIeTel;
IPUBOAUTH TpPUMEPHl (HAXOAUTh MH(OpPMALUIO O MpUMEpax) MPAKTUYECKOro
UCIOJb30BaHUS (U3UUYECKUX 3HAHUM B IOBCEAHEBHOM XKH3HM Ui oOecredyeHus
0€30I1aCHOCTH MpH OOpalleHuu ¢ NOpubopaMu M TEXHUYECKUMH YCTpOMCTBaMmy,
COXpaHEHHs 3JI0pOBbsi M COONIONEHHST HOPM HKOJIOTMUYECKOTO IOBEIECHUS B
OKpyXarollel cpene;

OCYILIECTBIIATh MOUCK HHPOpPMaLuK (U3NYECKOro conepkaHus B MHTepHere, Ha
OCHOBE MMEIOLIUXCS 3HAHUM M MyTEM CpaBHEHUS JIOTIOJIHUTENIbHBIX HMCTOUYHUKOB
BBIICIATh MHGPOpPMALIMIO, KOTOpas SBISETCS NPOTUBOPEUYMBON MIM MOXKET OBITh
HEI0CTOBEPHOI;

UCIOJIb30BATh ITPH BHINOJHEHUN Y4EOHBIX 3aJaHUH HayYHO--NIOMYJISIPHYIO JIUTEPATYPy
(U3NYECKOro CoAEp)KaHus, CIpPaBOYHblE MaTepualbl, pecypcbl cetu HHTepHer,
BIa/IeTh NPUEMAaMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHHs HHGOpMAIMU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYT'YIO;

co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHHs, 0000mIas
MHGOPMAIIMIO U3 HECKOJIbKMX MCTOYHUKOB (PU3MYECKOTO COJEpXkKaHMsA, B TOM UHUCIIE
NyOJIMYHO  MpPEACTAaBIATh  pe3yibTaThl MPOEKTHOM WMIM  HCCIeloBaTelbCKON
JeATeIbHOCTH, MIPU 3TOM TPAMOTHO HCIIOJIb30BaTh M3YYEHHbIM MOHSATHIHBIN ammapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE MTPE3CHTAIUECH;



22

IpU BBHIMOJHEHUH Y4YeOHBIX TPOEKTOB M UCCIEAOBAHUHN (DU3NYECKUX IPOLIECCOB
pacrpenenats 005S3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJadyaMH,
CIIEIUTH 3a BBINOJIHEHUEM IUIAHA JACUCTBUHM M KOPPEKTUPOBATh €ro, aieKBAaTHO
OLICHMBaTh COOCTBEHHBIM BKJaX B  JEATEIBHOCTh  TPYIIBL,  BBICTPAMBATh
KOMMYHHMKATUBHOE B3aUMO/ICHICTBUE, MTPOSIBIISAS TOTOBHOCTh pa3peliaTh KOH(IJIUKTHI.

K xonmy oOyuenust B 9 kJjacce mpeaMeTHBIE pe3yiIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

HCIIOJIB30BAaTh IIOHATHUA. CHUCTECMA orcqéra, MaTepI/IaJII)HaSI TOYKa, TpaeKTopI/m,
OTHOCHTEIIFHOCTh MEXaHHUYECKOTO JIBWKEHUS, nedopmanus (yrmpyras, miacTU4eckas),
TpPeHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh W IEePETrpy3KH, IICHTP
TSOKECTH, aOCOJIFOTHO TBEPAOE TEJO, IEHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE,
MEXaHWYEeCKHMe KoJieOaHWsi M BOJIHBI, 3BYK, HWH(Qpa3ByK U  YIbTPa3BYK,
3J'IeKTp0MaFHHTHBI€ BOJIHBI, IIIKaJia BJIGKTpOMaFHI/ITHI)IX BOJIH, CBET, 6J'[I/I30py1(OCTB nu
)IaJ'II)HO30pKOCTB, CHCKTpI)I I/ICHYCKaHI/IFI U IIOIJIOIICHUA, anmba-, 6CTa- n ramMma-
I/I3J'IyquI/I5[, HU30TOIIHBI, smepHasl 3H€pF€TI/IKa;

paznuuaTth SIBICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSAMOJIUHEIHOE JTBMKCHHE, CBOOOTHOE MaJICHUE Tell, PABHOMEPHOE
IBHUKCHHUC 110 OKPY)KHOCTI/I, BSaHMO)IeﬁCTBHe TCI, peaKTI/IBHOG JABMKCHUC,
KoJjieOaTelbHOE JIBIDKCHHE (3aTyXalollue W BBIHYKICHHBIC KOJIeOaHUs), PEe30HAHC,
BOJJHOBOE JIBH)KCHHE, OTPAKEHUE 3BYKa, MPSIMOJMHEWHOE paclpoOCTpaHCHHE,
OTpaXXCHHE U MPEIIOMIICHUE CBETA, IMIOJTHOE BHYTPECHHEE OTPAKECHUE CBETA, Pa3JIOKECHUE
0eoro cBeTa B CIEKTP M CIIOXKCHHE CIEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBCHHAS PaTUOAKTHBHOCTh, BOSHUKHOBCHHE JIMHEHYATOrO CIEKTPa HM3TYUCHUS)
10 ONMCAaHWI0 MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIINAX
naHHOe (M3MUECKOE SBIICHHCE,

pacrno3HaBaTh MPOSBICHUE U3YUCHHBIX (DU3MYECKHX SBJIICHUH B OKpYyXXaromeM Mupe (B
TOM 4YHciie (PU3HYCCKUE SBJICHUS B NPUPOJIC: NMPHIUBBI U OTJIMBBI, JABM)KCHUE IIJIAHET
COJIHEYHOM CHCTEMBI, PEAKTUBHOEC JIBHKCHHE JKUBBIX OPraHM3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHHME, CCHCMHYECKHE BOJIHBI, I[yHaMH, 05XO0, IIBETa TEII,
ONTHYECKUE  SABJICHUSA B  MPHUPOJAE, OHOJOTHYECKOE  JICHCTBHE  BHIAMMOIO,
yIbTPA(PHOJIECTOBOIO M PEHTTCHOBCKOTO H3JIyUYCHHH, €CTECTBEHHBIM PaJUOAKTHUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPAIUOAKTUBHOC H3IYUYCHHE TPUPOJHBIX MHUHEPAJIOB,
JICWCTBUE PAIMOAKTUBHBIX U3JTyYCHUN HAa OPraHU3M YelIOBEeKa), MPU ITOM MEPEBOIUTH
MPAKTUYECKYIO 3a/jauy B YYEOHYIO, BBIICNATH CYIICCTBEHHBIC CBOMCTBA (IPU3HAKH)
(U3HYECKUX SIBJICHUI;

OIHMCBIBATh M3YYCHHBIC CBOMCTBA Tell U (PU3HUECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHUEC
BEJIUYHMHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tella IMPH HEPAaBHOMEPHOM JBMIKCHHH,
YCKOpEHUE, MepeMelleHne, MyTh, YIiIoBas CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYrocTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MAaJCHHs, BEC Tella, UMITYJIbC Tella, UMITYIbC
CHWJIBI, MEXaHH4ecKas paboTa U MOIIHOCTb, MOTEHIIMATbHAS DHEPTHsl TeJa, MOJAHITOTO
HaJl TOBEPXHOCTHIO 3eMJIH, TIOTEHIIUAIbHAS DJHEPTUS CKATOM MPYKUHBI, KHHETUYECKas
JHEprus, TMOJHAs MeXaHW4ecKkas SHEeprus, Mepuoj M YacToTa KoJeOaHWii, IMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MMOKa3areh MPEeIOMIICHUS
Cpelbl), MPU OMHCAHUU MPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICT HCIOIb3YEMBIX
BENTUYMH, OOO3HAYEHUS W EIUHHIBI (U3NYECKUX BEIMYUH, HAXOIUTHh (HOopMyIbI,
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CBSI3BIBAIOIME JAHHYIO (PU3UYECKYIO BEIWYHHY C JPYTMMH BEIMYMHAMH, CTPOUTH
rpadMKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (PM3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUS PHEPIUH, 3aKOH BCEMUPHOIO TATOTEHUS, NPUHLUI CYNEPHO3ULUN CHUII,
MPUHIIMI OTHOCUTENBHOCTH [ anunes, 3akoHbl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPaXEHMUsSI M TMPEJIOMIICHHS CBETa, 3aKOHbl COXpPAHEHHs 3apsl0BOTO U
MaccoBOIO 4YMCEI NpPU SAEPHBIX pPEAKUMSIX, IPU OITOM JaBaThb CJIOBECHYIO
(bOopMYyITHPOBKY 3aKOHA M 3aMMCBHIBATH €TO0 MATEMAaTHUECKOE BBIPAKCHNUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTyallull  NpPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH  HNPUUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB C OMOPOM Ha 2—
3 U3y4yeHHBIX CBOICTBAa (PU3MYECKUX SABJIICHUH, (U3NYECKUX 3aKOHOB HWJIU
3aKOHOMEPHOCTEH;

pemarh pacué€THbIe 3a/1a4M (OTHUPAIOLUECS HA CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOIb3Ys
3aKOHBI M (POPMYIbI, CBSI3bIBAIOLINE (PU3NYECKHE BEJIWYMHBI: HAa OCHOBE aHajIn3a
YCIIOBUS 3aJayd 3alUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAOLIUE WIH
n30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBbIE Ui PEIIeHus,
MPOBOJUTH pacuéThl W OLIEHHWBATHh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYEHUs
(bM3UYECKO BETUIMHBL;

pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO PEIIUTh MPU TOMOLIU (PUINUECKUX
METOJIOB,  MCIIOJIb3Yysl ~ ONKMCAHUE  HCCIENOBAaHUS,  BBIACIHATH  IpOBEpseMoe
IPEINOJIOKEHNEe, OLECHUBATh IMPABUIIBHOCTh MOpPsIKAa IPOBEACHUS HCCIEIOBaHHUSA,
JieNIaTh BBIBOJIbl, MHTEPIIPETUPOBATh PE3yIbTAaThl HAOIIOAEHUHN U ONBITOB;

IIPOBOJIUTH OMBITHI 110 HAOIIOJEHUIO (PU3MUECKUX SBICHUN MM (PU3MUYECKUX CBOMCTB
TeJ (U3y4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs PHEPIUH, 3aBUCUMOCTh
neproia KoyieOaHui NpyKMHHOTO MasTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUINTY/Abl MAJIbIX KOJeOaHUH, MPSIMOJIMHENHOE paclpoCTpaHeHNe
CBETa, pPAa3JIo’KEHUE Oeoro CBeTa B CHEKTpP, M3y4YEHHE CBOMCTB H300pa’keHUs B
IUIOCKOM 3€pKajle ¥ CBOMCTB H300pakeHHUs IIpeaMeTra B COOMparoliel JIMH3E,
HaOJIO/IeHUE CIUIOUIHBIX M JIMHEWYaTbIX CIEKTPOB M3JIYYEHHUs): CAMOCTOSITEIBHO
co0MpaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 000py10BaHMsl, ONMCHIBATh X0 ONbITA U
€ro pe3yibTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH HPU HEOOXOIMMOCTH CEpPHIO HPSIMBIX HM3MEPEHMH, ONpenensis cpeiHee
3HaYeHHe u3MepseMol BelW4YMHbl ((OKYCHOE paccTOsiHMEe COOMparoLiei JIMH3bI),
000CHOBBIBAThH BBIOOp crioco0a nu3MepeHust (M3MEPUTEILHOTO ITPUO0pa);

IIPOBOJIUTH MCCIIEJOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJIb30BaHUEM
OpSIMBIX M3MEpPEHHH (3aBHCHMOCTh IyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, mepuoja KojeOaHWi MaTreMaTHYecKOro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH yIjla OTPaXEHMs CBETa OT yIJla MajeHus U
yIJia MpeoMJIeHHs OT yrila MajJeHus): IIAHUPOBATh HUCCIEIOBAaHUE, CAMOCTOSITEIBHO
co0MpaTh YCTaHOBKY, (HMKCHpPOBaTh pe3ylbTaThl IOJYYEHHOW 3aBHCUMOCTH
(¢u3nYecKux BEIMYMH B BUJAE TaOJIUI U rpadUKoB, JeNaTh BBIBOJBI 10 pe3ylbTaTaM
HCCIIEI0OBaHUS,

MIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BENUYMH (CpeiHss CKOPOCTb U
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOHOTO MaJeHHUs,
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KECTKOCTh TPYXKHUHBI, KOOYPPUIUEHT TpeHHsI CKOJIBKEHHUS, MeXaHW4yeckas pabora u
MOIIHOCTh, YacTOTa W TMEpHoj KojJeOaHWil MaTeMaTH4ecKoro M MPYKUHHOTO
MasiTHUKOB, OITHYECKass cuja coOuparomel JHMH3bI, paJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUS, COOMpATh SKCHEPUMEHTAJIbHYIO YCTAHOBKY M BBITIOJHATH
W3MEPEHUs, CIenys NPEeNIOKEHHOW MHCTPYKIHMH, BBIUYUCIATH 3HAUCHHE BEIMYUHBI U
aHATM3UPOBATh TOJNyUYEHHBIE PE3yAbTaThl C YUE€TOM 3aJaHHOM TOTPEIIHOCTH
U3MEPEHUN;

coOmoaTh TMpaBWjia TEXHUKA O€30MacHOCTH 1pu pabore ¢ J1abOpaTOPHBIM
o0opynoBaHuEM;

pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYEHHBIX (DU3MYECKHX MOJENEW: MarepHuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOYEYHBIM HMCTOYHUK CBETA, Jy4, TOHKas JIMH3A,
TUTaHETapHasi MOJEJh aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIIpa;

XapaKTepU30BaTh TPHHIUIBI JCHCTBHS HW3YUYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOWCTB C OMOPOH HA WX OMHCAaHUS (B TOM YHCIIE: CITUJAOMETP, NATINKU MOJIOKEHHUS,
paccTOsIHUS U YCKOPEHHSI, paKeTa, 3X0JIOT, OUKH, IEPUCKOTI, (POTOAIIapaT, ONTUIECKHE
CBETOBOJIBI, CIIEKTPOCKOII, JIO3UMETP, Kamepa BuibcoHa), WCTMONB3ysS 3HAHUS O
CBOMCTBaxX (PU3NYECKUX ABJIEHUN U HEOOXOAMMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
WCTIONIH30BATh CXEMBI M CXEMaTHYHBIC PHUCYHKH H3yYCHHBIX TEXHHYECKHX YCTPOWCTB,
M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX TPOIECCOB TPU PEHICHHH y4eOHO--
MPAKTUYECKUX 3ajad, ONMTUYECKHE CXEMBI Uil MOCTPOCHUST N300paKEHHI B TUIOCKOM
3epKajie ¥ coouparouieil JInH3e;

MPUBOJUTH TIPUMEPH (HAXOAUTh WHMOpPMAIMIO O TpUMEpax) MPAKTUYECKOTO
WCIOJIb30BaHUs (DM3MUECKUX 3HAHWM B TOBCEAHEBHOW JKHU3HU IJIs oOecreueHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTMYECKOrO TMOBEACHUS B
OKpY»Kalolllel cpene;

OCYILIECTBIISITh MOUCK HHPopManuu (Qusnueckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIBHO  (POPMYNIHPYsST MOUCKOBBIA 3allpoc, HAXOIUTh IyTH OIpeAeTcHUs
JOCTOBEPHOCTH TMOJIyYeHHOM UHGOpMAllMM Ha OCHOBE HWMEIOLIMXCS 3HAHUN U
JIOTIOTHUTEIbHBIX HICTOYHUKOB;

WCII0JIb30BATh MPU BHINOJHEHUH Y4eOHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATYPy
(u3MUECKOTO CoJiep>KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHer,
BIIAJIETh MPUEMAMHM KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHus WHGOpMALUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHbIEC MHCHbMEHHBIE U YCTHBIE COOOIEHUS HA OCHOBE MH(pOpPMaUU
U3 HECKOJBKHX HCTOYHUKOB (PU3MYECKOTO COACp)KAaHUS, MMyOIUYHO MPEACTABIAThH
pe3yNnbTaThl MPOEKTHOW MIIM MCCIEI0BATEIbCKOM NIESTEIBHOCTH, IPU 3TOM I'PAMOTHO
UCIOJb30BaTh W3YyYEHHbI MOHATUHHBIA ammapar H3ydyaemoro paszaena (pus3uku u
COINPOBOXKJATh BBICTYIUIEHHE Npe3eHTalMed ¢ y4€TOM OCOOEHHOCTEH ayauTOpuUu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Ne HaumeHoBaHue pa3ie/ioB U TeM Kommecrso gacon
o/ NpPorpaMMBb Beero Konrpoabubie | IlpakTuyeckue
padoThI padoTsbI
1.1 dusnka - HayKa 0 TPUPOIE 2
1.2 du3nyecKne BeITNYNHBI 2 1
13 EctecTBeHHOHAYYHBIN METOT 5 1
MTO3HAHUS
Wroro mo pazueny 6
2.1 CrpoeHue BemiecTBa
29 JIBr>KeHre U B3aUMOICHCTBHE 5 1
YJaCTHII BEIIESCTBA
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2
Hroro mo pazgeny 5)
3.1 MexaHudeckoe IBUKEHUE 3
3.2 Wuepnus, macca, MIOTHOCTh 4
3.3 Cwuna. Bune! cun 14 1
Hroro mo pazgeny 21
Hasnenue. [lepenaya naBiaeHust
4.1 TBEPJBIMH TEJIAMH, KUIKOCTIMHU U 3
razamu
4.2 JlaBIIeHUE KUIKOCTH 5
4.3 ATtMochepHOe naBiIeHNE
44 Z[eﬁCTBlfe YKUJIKOCTH U ra3a Ha 7 1 3
MOTpyKEHHOE B HUX TEJO
Utoro no pazneny 21
51 PabGora 1 MmouiHOCTH 3 1
5.2 [IpocThie MEXaHU3MBI
5.3 MexaHnueckasi JHEpIrust 4 1 1
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 12
I[TPOTPAMME
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8 KJIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM Komriecrso uacos
u/n nporpaMMEl Beero Konrpoabubie | IlpakTuyeckue
padoThI padoThI
11 CrpoeHue u CBOWCTBA BELIECTBA 7
1.2 TemoBbIe mpoiecchl 21 1 )
Wroro mo pazueny 28
DneKTpUYecKue 3apsiibl.
2.1 3apsKeHHBIE Tela U UX 7 1
B3aMMO/ICHCTBHE
2.2 [ToCTOSIHHBIN MEKTPUUYECKUI TOK 20 7
2.3 MarsuTHbIE SBICHUS 6 15
24 DNEeKTPOMArHUTHAS HHYKIIUS
Hroro mo pazueny 37
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 145

I[TPOTPAMME




9 KJIACC
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HaumenoBaHue pa3xae/ioB U TEM

KoaudecTBO 4acoB

Ne n/n Konrpoabubie | IlpakTuyeckue
NPOrpaMMbl Bcero
padoThI padoThI
11 Mexannueckoe ABIDKEHUE U 10 1
CTOCOOBI €ro OMMCaHuUs
1.2 B3aumoeticTBue Ten 20 1
1.3 3aKOHBI COXPAHEHUS 10
Wroro mo pazueny 40
2.1 Mexanudeckue KojeOaHus
2.2 MexaHnyeckue BOJIHBL. 3BYK 1
Hroro mo pazgeny 15
31 DIIEKTPOMAarHUTHOE I0JIE U 6 9
AJIEKTPOMATrHUTHBIC BOJTHBI
Hroro no pasgeny
4.1 3aKOHBI pacIIPOCTPAHECHHSI CBETA 2
4.2 JIuH3BI U onITHYECKUE TPHOOPHI 3
43 I;:ZJI::;KGHI/IG 0enoro cBera B 3 5
Hroro mo pazgeny 15
51 Hcnyckanue u noriouieHue cBeTa 4 1
aTOMOM
5.2 Ctpoenune aTOMHOTO siapa
5.3 SnepHbie peakuu 1 1
Hroro mo pazgeny 17
[ToBTOpEeHUE M 0000IIECHNE
6.1 coziepkanus Kypca ¢usuku 3a 7-9 9 2
KJ1acc
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 3 97

I[TPOTPAMME




