HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢pu3uKe Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTaBJIEHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHW K pe3yiabTaraM OCBOCHMSI Ha 0a30BOM YpOBHE OCHOBHOMU
oOpa3oBaTeNbHOM TporpaMMel, ipeacTaBieHHbIX B DI'OC OO0, a Takxke ¢ yuéroMm deaeparbHON
paboueii mporpammbl BocimTanus U KoHnenmmu npenogaBanus yaeOHoro npeamera «Duznkay.

Conmepxanne  mporpaMMbl 1o (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYArOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKUA Ha
JeATeNbHOCTHON OcHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBannit DPI'OC OOO Kk MIaHUPYEMBIM JIMYHOCTHBIM U
MeTanpeIMeTHBIM  pe3yibraTaM  OOy4deHHs, a  TaKkKe  MEXKIPEIMETHBIE  CBS3H
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHMsl.

[IporpamMma no Qu3uke ycTaHaBIMBAaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOyuenuss (1o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIENI0BATEIbHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUs MPEIMETHOTO COACPKaHUsI U YUETE BO3PACTHBIX OCOOCHHOCTEM
00yJarouxcs.

[Iporpamma no ¢uznke pa3paboTaHa C IENIbI0 OKa3aHUSI METOJNMYECKON MOMOIIH YUUTEITI0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIpPEeIMETY.

dwu3uKa SBISAETCS CHCTEMOOOPa3yIONIMM JUTS €CTECTBEHHO-HAYYHBIX YUEOHBIX TIPEAMETOB,
MOCKOJIbKY (pH3MUECKHe 3aKOHBI JIE)KAaT B OCHOBE IMPOIECCOB M SIBJICHHUH, N3y4aeMbIX XUMHEH,
OunoJsioTHel, acTpoHOMHUEH U PU3NUECKON reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, NpeAocTaBisieT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHS HaydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUM O MUpeE.

OnnHa w3 TIaBHBIX 3a7a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAINoJiaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTepU3YIOIIMMHI €CTeCTBEHHO-HAyYHYI0 TPAMOTHOCTD:

® Hay4yHO OOBSICHSTDH SIBIICHUS;
® OLEHUBATh U MOHUMATh 0COOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W MCMOJb30BaTh HAay4yHBIC IOKA3aTENIbCTBA Ui MOIYYCHHUS

BBIBOJIOB.

Henu wm3yueHus (U3NKUA HAa YpOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMs OIpPENEICHbI B
Konuenuun npenogaBanus ydeOHoro npeaMera «Pusnka» B 00pa30BaTENbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbL,
yrBepxka€HHOU pemenreM Kosernn MunncrepctBa npocsemenus Poccuiickoit denepannn
(mpotoxon ot 3 nexabps 2019 r. Ne ITK-48H).

Hean u3yyenus pusnku:

e npuoOpeTeHHe MHTepeca U CTPEMIJICHUS OOydyaloUIMXCsl K Hay4YHOMY M3Y4YEHHIO HPUPOJIbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TPEJCTABICHUH O HAydyHOM METOJAE TMO3HAaHUS ©  (OPMUPOBAHUE
UCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;



e (opMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa HM3y4YEHUS OCHOB CTPOCHUS
MaTepuH U (yHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoOBaHHE MPEACTABICHUIN O POy (PU3UKH ISl Pa3BUTUA IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHIA;

® Da3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed npodeccnoHaTbHOR
JEeSITEIbHOCTH, CBSI3aHHOW € (DM3MKOM, MOArOTOBKAa K JaJIbHEHIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JloCcTIDKeHHE STHX IeJiel MporpaMMbl 1Mo (PU3MKE HAa YPOBHE OCHOBHOTO OOMIETO

00pa3oBaHUs 00CCIICUNBACTCS PEIICHUEM CIICAYIONINX 3a/4a4:

e mpuoOpeTeHHe 3HAHWK O IUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXAHWYECKHUX, TEIUIOBBIX,
AMEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TpuoOpeTeHNe YMEHHH OMUCHIBATh M OOBSICHATh (PM3UUECKUE SBICHUS C UCIOJIH30BAHUEM
MOJIYYCHHBIX 3HAHUI;

® OCBOEGHHE METOJIOB PEeIICHHS MPOCTEUIINX PACYETHBIX 3314 C MCTIOIb30BAHUEM (DU3NIECKUX
MO/IeJIel, TBOPUECKUX M MPAKTHKO-OPHEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHHU HaOJIONATh NMPHUPOJHBIC SBJICHUS W BBITIOIHATH OMBITHI, JIAOOPATOPHBIE
paboOTBl M OKCHEPUMEHTAIbHBIC WCCIECAOBAHUS C WCIOJB30BAaHUEM HW3MEPHTEIBHBIX
11002 (5[0

e ocBOeHHE TPUEMOB paboTHl ¢ WHPOpMAIUEH (UINIECKOTO COJNEPKAHMS, BKIFOUYAs
WHGOPMAIIHIO O COBPEMEHHBIX JOCTIKEHHIX (U3NKH, aHAIN3 U KPUTHIECKOE OIICHUBAHHE
nHpopMmaiuu;

® 3HAKOMCTBO co cepamu MpodhecCHOHATBLHOW JCSITEIBHOCTH, CBSI3AaHHBIMH C (DU3UKOU, W
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (GU3NUYECKOI HAYKH.

Ha usyuenue ¢usukm (0a30BBI YpOBEHBH) Ha YPOBHE OCHOBHOTIO OOIIEro 0Opa3oBaHMs
oTBoaMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kinacce — 68 gacoB (2 yaca B
Heneno), B 9 kimacce — 102 vaca (3 gaca B Henenio).

[Ipennaraemslii B mporpamme o Gpu3uKe rnepeueHb J1adopaTOPHBIX paboT U OMBITOB HOCUT
pEeKOMEHATENbHBIA XapakTep, YYUTeNb JeJIaeT BBIOOp MpoBeAeHUs JabopaTOpHBIX padoT U
OTIBITOB C YY4ETOM UHIUBUIYAIbHBIX 0COOEHHOCTEN 00y4aromMXcsl, CIICKa SKCIIEPUMEHTAIbHBIX
3aJlaHu, MpeiaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'0 AK3aMeHa Mo (pusmke.

OcHoBHOU ¢dopMOil opraHuzanuu 0Opa30BATEIBLHOTO IMpoliecca SBISETCS  YPOK.
[IporpaMmma MokeT OBITH pealii30BaHa C MPUMEHEHHEM JJIEKTPOHHOTO  OOy4deHwus,
JUCTAHIIMOHHBIX O0OpPa30BAaTENbHBIX TEXHOJOTUH IyTeM OpraHu3alud 00pa30BaTENbHOMN
JEeSITEeNIbHOCTH B 3JICKTPOHHOM MH(OPMAIIMOHHO-00pa30BaTeIbHON cpejie.

PaGouass mporpamMma pa3paboTaHa ¢ y4eTOM HAIMOHANBHBIX, PErHOHAIBHBIX U
STHOKYJBTYPHBIX 0coOeHHOocTel YensiOnHckoi o0macTH.

Texymuii KOHTPOJIb U IPOMEKYTOUHAS ATTECTALUS OCYIIECTBISIFOTCSA B COOTBETCTBUU C
«ITonoxxennem o popmax, NEPUOTUIHOCTH, MOPSIKE TEKYILIETO KOHTPOJIS M TPOMEKYTOUHOM
attectanuu oOyuaroruxces MAOY «COII Ne 14 r. YensOunckay.



COJEP)KAHUE OBYYEHUA

7 KJIIACC

Paznes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY:KAI0IIero Mupa.

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

Owusnueckue BenuuMHBL M3Mepenue ¢usudeckux BenuuuH. Dusnyeckue MpUOOPHI.
[TorpemHocTh U3MepeHn. MexayHapoiHast CUCTEMA €AMHULI.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd W3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METO/i TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE THUINOoTe3, O0O0bsAcHEeHHe HalOmogaeMoro spiaeHus. OmnucaHue
($u3NYeCKUX SBJICHUN C IOMOIIbIO MOJIEIIEH.

Jemoncmpayuu.

1. Mexannueckue, TEMJIOBbIE, DJIEKTPUUECKNE, MATHUTHBIE, CBETOBbIE SIBJICHHUS.

2. O®wuznyeckue NMpUOOPHI M MPOLEAypa MPSAMBIX U3MEPEHHH aHAJOTOBBIM M IM(PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre UeHbI JeJIEHUs MIKAIbl H3MEPUTEIBHOTO MpHodopa.
N3mepenune paccTossHUI.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Omnpenenenne pa3mMepoB MaJbIX TEI.

o krwpnE

W3mepenue temmeparypbl MpH MOMOLIM >KUAKOCTHOTO TEpPMOMETpa U JlaT4MKa
TEMIEPATYPHI.
6. IlpoBenenue wuccienoBaHUS MO MPOBEPKE TUIOTE3bI: AATBHOCTh IOJIETA IIApUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIle, YeM OOJIbIIIE BHICOTA MYCKA.

Pasznen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.

CrpoeHue BelecTBA: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONbITHI, JI0Ka3bIBAIOIIUE
JMICKPETHOE CTPOCHUE BEUIECTBA.

JIBukenue yacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHS YaCTUI[ C TEMIEpPaTypOi.
BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeEUIECTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BEIECTBA: CTPOCHHME Ta30B, JKHAKOCTEH U  TBEPABIX
(kpucTamuinyeckux) Ten. B3auMocBs3b MexAy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BO/IBL

Hemoncmpayuu.

1. HaOmoneHnue GpOyHOBCKOTO JBMKEHHUSL.

2. Habmopenue nudpoysuu.

3. HaOnronenue sBIeHHM, OOBICHIIOMIMXCS MPUTSHKEHUEM HIIM OTTAIKMBAaHHEM YaCTHIL

BEIIIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Ouenka quamerpa aToMa METOJIOM PSAOB (C HCTOIb30BaHueM (poTorpaduii).

2. OmbITHI 0 HAOIIOIEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

3. OmbIThI 0 OOHAPYKEHUIO JEUCTBHSI CHIT MOJIEKYIISIPHOTO MPUTSKEHHSL.
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Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.

Mexanuueckoe aBmxeHue. PaBHOMepHOe W HepaBHOMEpHOE JBUKeHHE. CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMKEHUH. Pacuér myTu u BpeMeHU JABUKECHHUS.

SBnenue wHepHuu. 3aKOH HHEpUUHU. B3aumojelcTBue Tesl Kak NpUYMHA HU3MEHEHUS
CKOpPOCTH JIBIDKEHMs Tell. Macca kak Mepa uHepTHOCTH Tena. [lmoTHocTh BemectBa. CBA3b
TUIOTHOCTH € KOJIMYECTBOM MOJICKYII B €IMHHIIC 00bEMa BEIIECTBA.

Cunma Kak XapakTepucTuKa B3aumojenctBus Tein. Cuiia ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JUHAMOMETpa. SIBJIeHHE TATOTEHU U cuila TshkecTH. Cuiia TSKeCTH
Ha apyrux mianerax. Bec tena. HeBecomocts. CrioskeHue cuil, HalpaBJIEHHBIX 110 OJTHOM MPSMOH.
PaBnoaelictByromast cui. Cuna TpeHus. TpeHue CKOJIbXEHUs U TpEeHUE MoKos. TpeHue B mpupoie
U TEXHUKE.

Jemoncmpayuu.

1. HaGmroneHne MexaHuueCcKoro JBMKCHUS Tela.

2. V3mepeHune CKOPOCTH MPSIMOJIIMHEHHOTO TBUYKCHUSL.
Habntonenue siBjaeHUs] HHEPIUH.
Ha6nronenne n3smMeHeHus CKOPOCTH MPH B3aUMOICHCTBHUH TEJL.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.

©o ok w

CroxxeHue cuil, HalpaBJICHHBIX MO OJTHOW MPSIMOA.

Jlabopamopnuie pabomel u onvimel.

1. OnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIMIKCHHUs (IIapuka B IKUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK Jlajee).

2. OmpeneneHne CpeIHEH CKOPOCTH CKOJIBKECHHS OpyCKa WIIM IIapyuKa MO HAKJIOHHOU
MJIOCKOCTH.

3. Onpenenenue MIOTHOCTU TBEPAOTO TeNa.

4. OnbITHI, TEMOHCTPUPYIOUINE 3aBUCUMOCTh pacTshKeHUs (meopmManuu) mpyKUHBI OT
MIPUJIOKEHHOM CHIIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBLKEHUS OT Beca Tella U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

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

JaBnenue. CriocoObl yMEHbIIICHUS U YBeIMUEHUs AaBiieHus. JlapieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA ra3a oT 00béMa, TeMreparypsl. [lepenaya naBnenus TBEPABIMU TEIAMU, )KUIKOCTIMH U
razamu. 3akoH [lackans. [TneBMaTHueckue MamMHBI. 3aBUCUMOCTH JABJICHHS KUJIKOCTH OT
ryounsl.  [wapocratmdeckuii  mapagokc. CooOmiarommuecs cocyasl. [ 'mapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
obonoukn 3emmu. OnbiT Toppuuermnmu. M3mepenune atmocdepHOro namieHUs. 3aBUCHUMOCTH
aTMOc(epHOTO JaBJI€HHUS OT BBICOTHI HaJd YypoBHeM Mops. [IpubGopbl mist u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha OTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumeoBa)
cuia. 3akoH Apxumena. [TnaBanue ten. Bo3myxomaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTH JTaBICHHS raza OT TeMIIepPaTyphl.
2. Ilepenava naBieHHs )KUIKOCTHIO M TA30M.
3. Coobmaromuecs: CoCypl.



4. I'uppaBnuueckuil mpecc.

5. IlposiBienue neicTBUs aTMOC(HEPHOTO TABICHHUS.

6. 3aBUCUMOCTh BBITAIKHBAIOMICH CHIBI OT 00bEMA NOTPYXKEHHOHM dYacTH Telna |
IJIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOLIEH CHIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcnoBue miaBaHMs TeN: IUTABaHWE WM TOTPY)KEHHE Tl B 3aBHCUMOCTH OT
COOTHOIIEHUS MJIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopusvie pabomot u onvimel.

1. VccnenoBanue 3aBHCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOH B JKUIKOCTh
YacTH TeJa.

2. Onpenenenre BBITAIKUBAIONIEH CHIIBI, JEHCTBYIONIEW Ha TENIO, TOTPYKEHHOE B
AKHUJKOCTb.

3. IIpoBepka HE3ABUCUMOCTH BHITATKHBAIOIICH CHJIBI, ICHCTBYIOIICH Ha TEJIO B YKHUIKOCTH,
OT Maccsl Tena.

4. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKMBAIOIIEH CUJIbI, AEHCTBYIOIIEH Ha
TE€JIO B XKHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YaCTH TeJA U OT IJIOTHOCTHU KHUJIKOCTH.

5. KonctpynpoBanue apeomerpa WM KOHCTPYHPOBaHHE JIOJKA M OIpeAeseHue e€
Irpy30I0AbEMHOCTH.

Pa3nen 5. PaGora u1 MOIHOCTB. JHEPrus.

Mexannyeckas pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: phIyar, 6JI0K, HAKJIIOHHAs MI0CKOCTh. [IpaBuiio paBHOBeCHs pplyara.
[IpuMeHenne mpaBmiIa paBHOBECHS phluara K OJOKy. «3o0sioToe mpaBuiio» MexaHuku. KITJ]
MPOCTBIX MeXaHU3MOB. [IpocThie MeXaHNU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunetnueckasi v noteHuuanbHas sueprus. [IpeBpanienue oqHOro
BHUJa MEXaHUYECKOU PHEPTUM B APYroil. 3aKOH COXPAHEHUS SHEPTUH B MEXaHUKE.

emoncmpayuu.

1. TIpumepbl NPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUH Teja IO

TOPU30HTAIBHOM TOBEPXHOCTH.
2. VccnenoBaHue yciaoOBHil paBHOBECHS pbluara.

w

Namepenne KIIJl HakIOHHOM MJIOCKOCTH.
4. HW3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTUU.

8 KIIACC

Pa3zpen 6. TensioBblie IBJICHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO--KUHETHUYECKOI TEOpUH CTpOEeHUs BelecTBa. Macca
U pa3Mepbl aroMOB W MOJEKyld. OTbITb, MNOATBEPKIAIOIINE OCHOBHBIE IMOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Monaenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro COCTOSHUI BellecTBa. Kpucraminueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE MOJOKEHUI
MOJIEKYJIAPHO--KUHETUUECKOU Teopur. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacLIUpPEHUE U CHKATHUE.



Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBM)KEHMSI YaCTHII.
Buytpennsis sneprusa. CriocoObl N3MEHEHUS BHYTPEHHEHN SHEPIUU: TEIUIONEPEada U COBEPLLIEHUE
paboTbl. Busipl Temonepenauu: TeMIONPOBOIHOCT, KOHBEKIUS, U3TyYCHHUE.

KomnuectBo TermioTel. YaenpHas TEIUIOEMKOCTh BelIecTBA. TermmooOMeH U TEIioBOe
paBHOBecHE. YpaBHEHHUE TeEIUIOBOTo OanaHca. IlnaBineHue um oTBepleBaHME KPUCTAIIMYECKUX
BEILIECTB. YJelbHas TemioTa tuiaBieHus. [lapooOpasoBanue u koHaeHcauus. Mcmapenue.
Kunenue. YnenbHas TtermioTa mnapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHHUS OT
aTMOC(EpHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

DHeprus TOIMBA. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[Ipunnunsr padotsl TeruoBbiXx aurareneit KIIJ[ temnmoBoro nBuratens. TeruioBble
JIBUTATEJIH U 3aIIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPALLEHs JHEPTUH B TEIUIOBBIX IIpoLEccax.

Jemoncmpayuu.

HaGnronenne 6poyHOBCKOTO JTBUKEHUS.

Ha6mronenue auddysun.

Habmonenue siBiaeHU cMadyBaHUS M KaIWJUTSIPHBIX SIBJICHUM.

Habntoienue TemnoBoro paciupeHus Tei.

W3menenue naBieHus ra3a npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus: TeMepaTypsbl.

Buael Tenonepenayu.

OxnakJiIeHue Mpu COBEPLICHUHN PaOOTHI.

©ooN s WNRE

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIaAMH.

[N
o

. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHbBIX BEUIECTB.

[EEN
[EEN

. HaGmroneuue xumnenus.

[EEN
N

. Habnonenue nocrosiHCTBa TEMIIEpATyphl MPU TUIaBICHUU.

13. Mozenu TEIUIOBBIX ABATaTElEH.

Jlabopamopnwie pabomel u onvimel.

OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TPUTSKEHHUS.

OnbITHI 0 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIK caxapa.

OnpIThI 10 HAOTIOACHUIO TEIIJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenue AaBlieHUs BO3yXa B OalsIOHE IITTPHILIA.

OnbITHI, AEMOHCTPUPYIOUIUE 3aBUCHMOCTH JaBJICHHS BO3[yXa OT €ro o0béMa u
HarpeBaHUs WIH OXJIaKICHUSI.

okrwbdPE

6. IlpoBepka rumnore3pl JIMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA JKUJKOCTH B
TEPMOMETPHUUECKON TPyOKe OT TeMIIepaTypshl.

7. HabmoneHue n3MeHeHHs] BHYTPEHHEH SHEpruM Tejla B pe3ysibTaTe TeIulonepeaay u
pabOoThI BHELIHUX CHUII.

8. MHccrnenoBanue siBiieHHs TEIUIOOOMEHA IPU CMELIMBAHUU XOJIOJHOM U ropsiueit BOJbI.

9. OmpeneneHne KOJWYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW MpH TEMIOOOMEHe ¢
HarpeThIM METATTMYECKUM LIUITHHIPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCIapeHusl.

12. Onpenenenne OTHOCUTENBHON BIAXKHOCTH BO3/yXa.
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13. Onpenenenne yaenbHON TEIIOTHI IUIABJICHUS JIbJIA.

Pa3jen 7. DilekTpuyeckne U MATHUTHbIE SIBJICHHS.

OnexTpusanus tei. J{Ba pojia al1eKTpUUYECKUX 3apsa0B. B3aumoaeiicTBue 3apsyKeHHbIX TEIL.
3akon KyioHa (3aBUCUMOCTB CHJIbI B3aUMO/ICHCTBUS 3apSXKEHHBIX TE OT BETUYUHBI 3apsJIOB U
PacCcTOSHUS MEXAY TEJIaMHu).

Onexrpuueckoe nose. Hanpsox€HHOCTh 3nekTpuyeckoro nosisd. IlpuHnun cyneprno3unuu
ANIEKTPUYECKUX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIeMEHTapHbIM sJekTpudeckuid 3apsg. CtpoeHue
atoma. [TpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsja.

DOnexTpuuecKuii TOK. YCJOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOrOo ToKa. McTouHuKH
MIOCTOSIHHOTO TOKa. JleWcTBUSA AJIEKTPUYECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE, MAarHWTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
MIPOBOJHHUKA. YJIeNIbHOE COINpPOTUBJIEHHE BemlecTBa. 3akoH Oma I8 ydacTka LEMu.
[TocnenoBarenpHOE 1 MapauIeIbHOE COETMHEHUE TPOBOJHUKOB.

PaGota 1 MolHOCTD 3MeKTprYecKkoro Toka. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U OTPEOUTENH IEKTPUUYECKOil sHeprun B ObITy. KopoTkoe 3aMbikaHue.

[ToctostHHbie MarHuThl. B3auMonelcTBME TOCTOSIHHBIX MarHUTOB. MarHuTHOE TOJ€.
MaruauTHO€ noJie 3eMJIM U €ro 3Ha4eHue Uil KU3HU Ha 3emie. OnbIT Dpcrena. MarauTHoe noJie
AIEKTPUYECKOTO TOKa. [[puMeHeHune 3JIeKTpOMarHuTOB B TEXHHUKE. [eiCTBMEe MarHUTHOTO TOJIS
Ha IPOBOJHHUK C TOKOM. OJEKTPOJBHUIaTEIb IOCTOSIHHOTO ToKa. Mcmonbs3oBaHue
AJIEKTPOJIBUraTeNel B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

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

emoncmpayuu.

DnekTpusanus Teil.

JIBa pojia ANEeKTPUUECKUX 3apsiI0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.

DNeKTpocTaTUYeCKass UHYKLUS.

3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.

[IpoBOAHMKY U AUDIIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJIS.

HcroyHuky NoCTOSTHHOTO TOKA.

© N WNRE

JlecTBUA 3JIEKTPUUECKOTO TOKA.
. DNEKTPUUYECKUN TOK B KHUJIKOCTH.

e
[ =)

. ['a30BBI111 pazpsn.

. I3Mepenue cuibl TOKa aMIepMeTpoM.

. I3MepeHue aneKTpuyecKoro HapsKEHUS. BOJIBTMETPOM.

. PeocraTt u Mara3uH cOnpoTHUBIICHUI.

. BzaumoericTBue oCTOSSHHBIX MarHuTOB.

. MoienupoBaHue HEBO3MOKHOCTH Pa3JI€JIECHUsI TIOJIFOCOB MarHMTa.
. MoienupoBaH1e MarHUTHBIX MOJIEN TOCTOSIHHBIX MAarHUTOB.

. OnbIT Dpcrena.

el e
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19.
20.
21.
22.
23.
24,
25.

MarnuTHoO€ 1oJie TOKa. DJIEKTPOMAarHur.

JlelicTBME€ MarHUTHOTO TOJIS1 HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATENb MIOCTOSTHHOTO TOKA.

HccnenoBanue sBIeHUA 3JIEKTPOMAarHUTHOM MHTYKLIHH.

OnsiTel Dapagnes.

3aBUCUMOCTD HAIPABJICHUS WHIYKIIMOHHOTO TOKA OT YCIOBUM €r0 BOSHUKHOBECHHUSI.
DIEeKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopubie padbomot u onvimel.

1. OnbIThl IO HAOTIOJCHUIO JICKTPU3AIUYU TEJl MHAYKIUEH U TIPU COMPUKOCHOBECHHUM.

2. WccnemoBaHue NCHCTBHS AICKTPUUYCCKOTO MOl HA TTPOBOHUKH M TUDIICKTPUKH.

3. CoOopxka u poBepKa padOThI IEKTPUUECKOH e TOCTOSHHOTO TOKA.

4. W3mepeHue u peryaupoBaHUE CUJIBI TOKA.

5. V3MmepeHue u peryiupoBaHUE HAMPSIKCHUSL.

6. HccrenoBanue 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Y€Pe3 PE3UCTOP, OT COMPOTHBIICHHSI
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.

7. OmnbITBI, JEMOHCTPHPYIONIAE  3aBHCHMOCTh  JJICKTPHYECKOTO  COIPOTHBIICHUS
MMPOBOJIHHUKA OT €T0 JJIMHBI, IJIOMIAIX MTOTIEPEUYHOTO CEYCHUS U MaTepHraa.

8. TlpoBepka mpaBuiia CIOKEHUS HANPSHKEHUH MPH TIOCIICIOBATSIIEHOM COSAMHCHUH JBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuiia sl CUJIBI TOKA MPH MapaUIETFHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTHI MEKTPUUECKOTO TOKA, UAYIIIETO YePE3 PE3UCTOP.

11. Omnpenenenrie MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HAYILETO Yepe3 JIAaMIIOUKY, OT HAalPsKEHUS Ha
HEH.

13. Onpenenenue KI1J] narpeBarens.

14. UccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS MMOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MarHUTHOTO TMIOJISI TOCTOSHHBIX MAarHUTOB MpU UX OOBEAUHEHUU W
pa3esieHuu.

16. UccnenoBanue neHCTBUS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOICUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA M HAIlPaBJICHUS TOKA B KaTYIIIKE.

18. N3ydeHue neiicTBHUSI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.

19. KoncrpynpoBanue u u3ydeHue padoThl 3JEKTPOABUTATENS.

20. Uzmepenune KI1J] anekTpoaBUraTeIbHON YCTAaHOBKH.

21. OnbITEl MO HUCCIENOBAHHUIO SIBICHHS AIIEKTPOMATHUTHONW WHAYKLUWHU: HCCIEI0BAaHUE
W3MEHEHUI 3HAYEHUS U HAMIPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3pgen 8. Mexanuueckue siBJeHMSI.

Mexanuueckoe ABukeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTh
MEXaHMYECKOr0 JBWKEHHUA. PaBHOMEpHOE NpsIMOIMHENWHOE JBWXeHHe. HepaBHOMepHOe
npsiMoiuHelHoe aBMkeHue. CpeAHsiss U MIHOBEHHAs CKOPOCTh Teja MpPU HEPAaBHOMEPHOM

JABHKCHUMU.



VYckopenue. PaBHoyckopeHHOe npsiMoiinHelHoe aBkeHne. CBoOoaHoe najieHue. OnbIThI
lNanunes.

PaBHOMepHOE ABIKEHUE MO OKpYyKHOCTH. Ilepron m dactora oOpamenus. Jluneitnas u
YIJ10Bast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

[IepBbiit 3akoH Hprotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3UIIUHU CHUIL.

Cuna ympyroctu. 3akon ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBKEHMS, CUjia TPECHHS
MOKOSI, IPYTU€ BUABI TPEHUSI.

Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTCHHS. YCKOPEHHE CBOOOIHOTO IMaJCHUS.
JiBuxenue rianet Bokpyr Counna. [lepBas kocmudeckasi ckopocTb. HeBecoMoCTh U ieperpysKu.

PaBHOBecue marepuanbHOM TOukH. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TskecTH.

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

Mexanuveckasi paboTa U MOIIHOCTh. PaboTa cui TspKecTH, ynpyrocT, TpeHus. CBsi3b
SHepruu U paboTel. [loTeHnuanbHas SHeprus Tena, MOTHATOrO HaJa MOBEPXHOCTHIO 3EMIIU.
[ToreHumaneHas 3Heprus cxarod npyxuHbl. Kunetndeckas sHeprusi. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPAaHEHUsI MEXaHUYECKOM SHEPTHH.

emoncmpayuu.

1. HabmroneHue MeXaHUYECKOTro JIBHKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHE TyTeH W TPACKTOPHH JBWKCHHS OJHOTO W TOTO K€ TeJla OTHOCHUTEIHHO
Pa3HBIX TENI OTCYETA.

N3mepenune ckopocTr U yCKOPEHUS MPSIMOJIMHEWHOTO JIBHKEHUS.
HccnenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBHKECHMUS.
Habntonenue ABM>KEHUS TeNa M0 OKPYKHOCTH.

© 0k w

HaGnronenne MexaHWYECKUX SBJICHUM, MPOUCXOIANINX B cUCTeMe OTcUETa « Tenmexkar

pu e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHUH OTHOCHUTEIILHO KaOnHeTa (PU3UKH.

7. 3aBHCHMOCTBH YCKOPEHHSI TeJIa OT MacChl Tejla U ICHCTBYIONICH Ha HETO CHIIBI.

8. HaOmroneHue paBeHCTBA CUJI TIPH B3aUMOJCHCTBHUU TEJI.

9. H3meHeHue Beca Tena NpHU YCKOPEHHOM JIBH)KCHHUH.

10. Tlepenavya ummyabca Mpu B3aUMOACHCTBUU TEIL.

11. TIpeoOpa3oBaHus SHEPTUH ITPH B3aUMOICHCTBUH TEJI.

12. CoxpaneHue UMIyNbca MPU HEYIPYTOM B3aUMOICHCTBUH.

13. Coxpanenue UMIyibca Mpu aOCOIIOTHO YIPYTOM B3aHMMOJICHCTBHUH.

14. HabGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaneHnrne MeXaHUYECKON PHEPTUU ITPU CBOOOTHOM TaICHHH.

16. CoxpaHneHue MeXaHU4eCKOW SHEPTUU MPH JABIKEHUU Tella MO/ IeHCTBUEM TPY>KUHBI.

Jlabopamopusie pabomot u onvimol.

1. KoHcTpynpoBaHue TpakTa [UIsl pa3roHa U JAIbHEWUIIEro PaBHOMEPHOTO JBMKCHHUS
[IapyKa UM TeTIEKKH.

2. OmpepneneHue cpeaHEH CKOPOCTH CKOJBKEHHSA Opycka WM JBUKEHHS IIapUKa IO
HaAKJIOHHOM MIOCKOCTH.

3. OmpeneneHue YCKOpPEHHsI Tela MPH PaBHOYCKOPEHHOM JIBIDKEHUHM IO HAKIOHHOU

IIOCKOCTH.



4. WccnenoBaHue 3aBHCHMOCTH ITyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4aJIbHOUW CKOPOCTH.

5. IIpoBepka rumoTessl: €y Ipy paBHOYCKOPEHHOM JIBIKEHHH 0€3 HaualbHOW CKOPOCTH
IIyTH OTHOCSITCA KaK PsiJl HEUETHBIX YUCEIT, TO COOTBETCTBYIOIINE TPOMEKYTKHA BPEMEHH
OJIMHAKOBEI.

6. HccrenoBanue 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI HOPMAaJbHOTO
JaBIICHHUSL.

7. OmnpeneneHne KOXPPHUIUEHTA TPEHUS CKOIBKEHUSL.

©

Onpenenenne KECTKOCTU IPYKUHBI.
9. Ompenenenue pabOTBI CHJIBI TPEHUS TMPU PABHOMEPHOM JBW)KCHHH Telld TI0
TOPU30HTAIBHON TIOBEPXHOCTH.
10. Ompenenearie  pabOTHI CHIIBI YIIPYTOCTH TIPU TOABEME Tpy3a C HCIOJIH30BAaHUEM
HETIOIBMYKHOTO U TIOJIBMSKHOTO OJIOKOB.

11. VI3ydeHue 3aKk0Ha COXpAaHEHUS SHEPTHH.

Pasznen 9. Mexanuveckue KoJieOaHus U BOJIHBI.

KonebarenbHoe apmxeHue. OCHOBHBIE XapaKTEPUCTUKU KojeOaHUM: Mepuoj, 4acToTa,
aMIMTyna. MareMatud4ecKuilT W NpPYKMHHBIM MasTHUKM. IIpeBpamienne »sHeprum mpu
K0JIe0aTEIHLHOM IBMKEHNH.

3aryxatonue konebanus. BeiHyxneHHbie konebanus. Pesonanc. MexaHuueckune BOJHBI.
CaolicTBa MexaHMYECKHX BOJIH. [IpoAosibHbIE M TTOTIEpEYHBIE BOJIHBI. J[JIMHA BOJHBI U CKOPOCTH
e€ pacrpocTpaHeHusl. MexaHnyecKHue BOJIHBI B TBEPIOM TeJ€, CECMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa 1 BbicoTa ToHA. OTpakeHue 3Byka. MHppa3Byk u ynbTpa3BYK.

Hemoncmpayuu.

Ha6nronenune konebanuii T Mo 1eWCTBUEM CHITBI TSHKECTH M CHITBI YITPYT'OCTH.
Hab6nronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habmonenue BBIHYXIEHHBIX KOJIEOaHHM U pe30HaHCa.

Pacrnipoctpanenuie mpoJ0abHBIX U MIONEPEYHBIX BOJIH (HAa MOJIEIH).
Habmtonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

ok wdpE

AKYCTUYECKHI PE30HaHC.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue 4acToThl U EpUOAA KOJICOAHUN MATEMAaTUYECKOTO MasiTHUKA.

2. OmpepneneHue 4acTOTHI U MEPHOJIA KOJIeOaHHH MPYKUHHOTO MAsITHHUKA.

3. HccnenoBaHue 3aBUCHMOCTU TEpHOJA KOJeOaHWM MMOABEIIEHHOTO K HHUTU Tpy3a OT
JUIMHBI HUTH.

4. WccnegoBaHue 3aBUCHUMOCTH IepHOJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. IIpoBepka HE3aBUCHMOCTH MepHOAA KOJIE€OaHUN Tpy3a, MOJBELUICHHOTO K HUTH, OT
Maccsl rpysa.

6. OMNBIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh IEPUO/JIa KOJIEOAaHUH PY>KUHHOTO MassTHUKA
OT MAacchl rpy3a 1 )KECTKOCTHU MPYKUHBI.

7. W3mepeHue yCKOpeHUs! CBOOOHOTO MaCHHUS.

Pa3nes 10. D1eKTpOMarHuTHOE 1M0J1€ M 3JICKTPOMATHUTHBIC BOJIHBI.
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DNEeKTpOMarHUTHOE TNoJie. DJIEKTPOMAarHUTHblE BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana s3nexTpoMarHUTHBIX BOJIH. Mcnonbp3oBaHue 371€KTPOMAarHUTHBIX BOJIH Ul COTOBOM
CBSI3H.
DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopubie padbomot u onvimel.
1. H3y4yeHue CBOMCTB AIIEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOHIBHOTO TenedoHa.
Paznes 11. CBeToBbIe IBJICHHS.
JlyueBas mozens cBera. Mcrounuku cera. lIpsMosmHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust ConHna u JIynel. Otpaxkenue ceta. [Inockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomnenue cBeta. 3akoH mpenomiieHus: cBeTa. [lolHOe BHyTpeHHEee OTpa’keHUE CBETA.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAaXKEHUsI B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox myueir B mjmH3e. Onrtuyeckas cucreMa ¢oToamnmnapara, MHUKpOCKONa H
Teneckomna. ['1a3 kak ontuyeckas cucrteMa. baM3opykocTs U 1abHO30PKOCTb.
Paznoxxenue 6enoro cseta B criekTp. OnbiTel HptoToHa. Clio)keHnEe CEKTPaIbHBIX LIBETOB.
Jucnepcus cera.
emoncmpayuu.
[IpssMonMHENHOE pAaCcIIPOCTPAHEHHUE CBETA.
OtpaxxeHue cBera.
[Tonyuenue n306pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTHYeCcKU CBETOBOJI.
Xon tydeid B coOuparomei JTruH3e.
XoJ1 ay4del B pacCEUBalOIeH JIMH3E.
[Tonyuenue n3006pakeHH ¢ TOMOIIBIO JIUH3.

©ooN O~ E

. Ilpunuun aeictBus oToarnmapara, MUKPOCKOIIa U TEJIECKOTIA.

10. Moxens riasa.

11. PaznoxxeHue 6e10r0 CBETa B CIIEKTP.

12. Tlonyuenue 6e10ro CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomel u onvimel.

1. HccnemoBaHue 3aBUCUMOCTH yIJIa OTPAXKEHUSI CBETOBOTO JIyya OT yrja MmaJIeHusl.

2. V3yueHue XapakTepUCTUK U300paKEHUs MPEeaMETa B IIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH yIila MPEIOMIICHUSI CBETOBOTO Jyda OT yIjia MaJeHus Ha
IPaHULIE «BO3IyX—CTEKIIO.

[Tonyuenue n300pakeHH ¢ MOMOMIBIO COOMPAOIIEH JTHH3BI.

Omnpenenenre (HOKYCHOTO PaCCTOSHUS M ONTUYECKON CHIIbI COOUPAIOIIEH TUH3BI.
OnBITHI MO Pa3IoKEHHUIO OEI0T0 CBETa B CIHEKTP.

OnpITHI MO BOCHPUATHIO 1IBETa MPEIMETOB MPU UX HAOIIOJECHUHM 4Yepe3 I[BETOBBIC

No ok

GUIBTPBIL.
Paznen 12. KBanToBLIe IBJICHHUS.
OmnsiTel Pe3epdopaa u mianerapuas monaens aroma. Monens aroma bopa. Ucnyckanue u
norJyonieHre ceera atomoM. KBantel. JIuneliuaTsie CieKTpHI.
11



PagnoaktuBHOCTh. Anbda-, Oera- U ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyxionnas Mopnens aromuHoro sigpa. M3orombel. PannoaktuBHblEe mnpeBpameHus. llepuon
Iojypacnaaa aTOMHBIX sIep.

SnepHble peakivy. 3aKOHbl COXPAHEHUS 3apsiI0BOIO U MAacCOBOI'O YHUCE. DHEPIHUs CBSA3H
aTOMHBIX si7iep. CBsA3b Macchl U SHepruu. Peakunu cunresa u aeneHus saep. lcrouHnku sHepruu
ConHua u 3B€37.

SAnepHas sHepreTuka. JleicTBUsA paAMOAKTUBHBIX U3Iy4YCHUN HA KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4yeHUs U TOTJIOICHHUSL.
CrieKTphl pa3Iu4HbIX Ia30B.

Criextp BoAOpO/Ia.

Ha6nronenue tpexoB B kamepe Buiibcona.
Pabota cuérunka HOHU3UPYIOMINX U3TYUCHU.

ok wdpE

Perucrpanus u3mydeHus IPUPOTHBIX MUHEPAIOB U TPOYKTOB.

Jlabopamopusie pabomot u onvimel.

1. HaOmroeHue CIUTONIHBIX M IMHEWYAThIX CIIEKTPOB U3TyUCHHS.

2. HccrnenoBanme TPEKOB: M3MEPEHHE DSHEPTHHM YaCTHIBI 110 TOPMO3HOMY MyTH (110

boTorpadusim).

3. H3mepeHne pagroakTHBHOTO (OHA.

IHoBTOpPHUTEILHO-00001IAOIIUI MOIYIb.

[ToBTOpUTENBbHO--0000MIalOUI  MOIYTb MpeJHa3HAaYeH [UIsi CHUCTEMaTH3aluu |
000011eHIS TPEIMETHOTO COACPIKAHUS U OIBITA IESTEIbHOCTH, MPUOOPETEHHOTO TP U3YUEHHUH
BCEro Kypca (pU3UKH, a TakkKe s MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
(dbusuke st 00yJaroIMXCsl, BRIOPABIINX ATOT Y4eOHBIN TTPEIMET.

[Ipu n3ydeHnn JTaHHOTO MOYJISI PEATU3YIOTCSl U CUCTEMATU3UPYIOTCS BUJIBI J€SITEIHOCTH,
HAa OCHOBE KOTOpPBIX OOECHEeUMBAETCA JOCTIDKEHHUE NPEIMETHBIX M MeTalpeIMEeTHBIX
IUIAHUPYEMBIX PEe3yJIbTaTOB 00ydeHus, (QOpMHUpPYETCs €CTeCTBEHHOHAy4YHas TIPaMOTHOCTH:
OCBOEHHE HayYHBIX METOJIOB UCCIIEIOBAHUS SABJICHUI IPUPOIbI U TEXHUKHU, OBJIAICHUE YMEHUSIMU
OOBSACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS MOTYYCHHbIE 3HAHUS, pelIaTh 3aJaud, B TOM YHCIe
KaueCTBEHHbIE U HKCIIEPUMEHTAJIbHbIC.

[IpuHIMIHATBEHO AEATEILHOCTHBIN XapakTep AJAHHOTO pasjiena peaan3yercs 3a cuéT Toro,
9YTO 00y4aroLIUeCs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeaiaraercs:

Ha OCHOBE MOJYYECHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBICHUS
B OKpY)Karolllel MpUpoie U MOBCEIHEBHOM KU3HH;

WCI0JIb30BaTh HAYYHbIE METOJIbI MCCIEAOBAHUS (PU3NYECKUX SIBJICHUM, B TOM YUCIIE IS
MIPOBEPKHU THIOTE3 U MOJTYYCHHSI TEOPETUUECKIX BBIBOJIOB;

OOBSICHATh HayyHbl€ OCHOBBI Hamboyiee BAXKHBIX JIOCTHKEHMH COBPEMEHHBIX TEXHOJIOTH,
HarnpuMmep, MPaKTHYECKOro NCIOIb30BAHUS PA3IMYHBIX HCTOYHUKOB SHEPTUU Ha OCHOBE 3aKOHA
IIPEBpAILEHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTUU.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3nkun Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HAmNpaBlIeHO Ha

JOCTHIKEHHE IMIHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynpraTe wm3ydeHus (U3MKKA HA YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs Y
oOyuaronierocs OyayT cOpMHUPOBAHBI CICAYIONINE TNIHOCTHBIC PE3YyIbTAThl B YaCTH:

e 1) MaTPpHOTHUYECKOT0 BOCIIUTAHUA:

e [] MposIBJICHWE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUCKON (pr3mdecKoit
HayKH;

e [ ICHHOCTHOE OTHOIIEHUE K TOCTIKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

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

e [] TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAYMMBIX U 3THUECKHUX
po6JIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN (DU3UKH,

e [] 0CO3HAaHME BAXKHOCTH MOPAITbHO--3TUUECKHUX MIPUHITUIIOB B JEATEIHLHOCTH YIEHOTO;

e 3)3CTeTHYecKOro BOCIIUTAHMS:

e [ BOCHPHATHE ICTETUUYECKUX KAYECTB (PU3MUECKON HAYKH: €€ TapMOHHUYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

e /) HEHHOCTH HAYYHOI'0 MO3HAHMS:

e [] oco3HaHUE LIEHHOCTH (PM3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

e [] pa3BuTHE Hay4HOI1 JIT0O03HATEIILHOCTH, HHTEPECa K UCCIIEIOBATENLCKOM 1eATEIbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJIBLHOIO 0JIATOIOJIYyYHsA:

e [] oco3HaHME LIGHHOCTH 0€30MacHOT0 00pasa )KU3HHU B COBPEMEHHOM TEXHOJOTUYECKOM MUPE,
BaYKHOCTH TpaBul 0€30MacHOTO MOBEACHUS Ha TPAHCIIOPTE, HA JOPOrax, ¢ AJEKTPUUYECKUM U
TEIUIOBBIM 000PYJJOBaHUEM B IOMAIIHUX YCJIOBUSIX;

e [] chopmMupoBaHHOCTH HaBbIKA peIeKCHH, TPU3HAHUE CBOETO IIPaBa Ha OLIMOKY U TAKOTO Ke
IpaBa y Ipyroro 4ejaoBeKa;

e 6) TPYyA0BOI0 BOCIIUTAHMS:

e [] aKTUBHOE y4yacTHe B PEIICHUU MPAaKTUYECKUX 3a7ad (B paMKax ceMbH, 00pa3oBaTeNIbHOM
OpraHu3aIiy, TOPoa, Kpas) TEXHOJIOTHUECKOM U COIMAIbHOM HAalPaBIEHHOCTH, TPEOYIOIINX
B TOM 4HUCJIE U (PU3NUECKUX 3HAHMUIA,

e [] uHTEepec K MPaKTHUECKOMY U3YYEHHUIO MPOQeccHii, CBA3aHHBIX C (UBUKOM;

e 7) 3K0OJIOTHYECKOr0 BOCTIMTAHUS:

e [] opueHTanus Ha NpUMEHEHHE (PU3MYECKUX 3HAHUU s pElIeHUs 3agad B 00JacTu
OKpYXarollen cpebl, IIIaHUPOBAHMS IOCTYNKOB U OLIEHKU UX BO3MOJKHBIX MTOCIEACTBUH s
OKpY’Karollen Cpeibl;

e [] oco3HaHue T00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U MMyTei UX pelIeHHUs,;

e §8) ajanTanyMu K M3MEHSIOIIUMCS YCJIOBUSIM COUMATBHOM M PUPOAHOM Cpeabl:

e [] moTpeOHOCTHP BO B3aMMOACWCTBMM TIPU BBHIMOJHEHUH WCCIEJOBAHUN U TPOEKTOB
(u3nUecKoi HaNMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

e [] MOBBIIIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO NS TEIbHOCTD;
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(] morpeGHOCTh B (pOPMUpPOBAHMM HOBBIX 3HAaHWN, B TOM 4HuCiIe (OPMYIMPOBATH HICH,

IIOHATHUA, TUIIOTE3BI O (1)H31/I‘I€CKI/IX 00BEKTax U SABJICHHUAX,

e [J oco3Hanue neGuIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH (DU3UKH;

e [J myaHMpOBaHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUMH;

L4 [ CTPEMIJICHHUC AaHAJIM3UPOBATh U BBIABJIATH B3AUMOCBA3U IPHUPOAbI, O6HI€CTBa 1 3KOHOMHMKU,

B TOM 4HCJI€ C HCITIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/H\/JI;

e [J omeHka CBOMX JEHCTBHMI C y4€TOM BIHSHHS Ha OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX
rJ100aTBHBIX TIOCIIEICTBHN.
METANIPEAMETHBIE PE3YJIbTATbI
B pesymbraTe oOcCBOEHHWs TpoTrpaMMbl 1O (U3UKE Ha YpOBHE OCHOBHOTO OOMIETO
oOpazoBaHusi y oOy4atomerocss OyayT c(OpMUpOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJTIOYAIOIIME TI03HABATEIbHBIE YHHBEpCAJTbHBIC y4eOHBIC JEWCTBUS, KOMMYHUKATHBHBIC

YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbIE YHUBEPCAIbHbIE yUEOHbIE N1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEpPCAJTbHBIC y‘leﬁl—lble JedcTBUA

Ba3oBble Jornuyeckue aeiicTBUA:

BBISIBIISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKU 0OBEKTOB (SBJICHMI);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCHU(PUKAIIMK, OCHOBAHUS 711 0000IEeHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUNS B pacCMaTpuBaeMbIX (paKkTax, JAHHBIX U
HaOIOACHUSAX, OTHOCSIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBISBIIATh TIPUYMHHO--CIICICTBEHHBIE CBS3M TPU HM3YYECHUHM (PU3HUYECKHUX SIBICHUH WU
MPOIIECCOB, JENaTh BBIBOJABI C HCIOJB30BAHUEM JICAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYEeHHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI35X (PM3NUECKUX BEIHMYNH;
CaMOCTOSITEIBHO BEIOMPATH CIIOCO0 pemieHus yaeOHOoU (hrU3NIecKoi 3a1auu (CpaBHEHUE
HECKOJIbKAX BapHaHTOB peEIeHHs, BbIOOp Hambojee MOIXOAANIET0 € Y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBarebCcKHe N1eiCTBUA

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

IIPOBOAUTE IO CAMOCTOATECIIBHO COCTABJICHHOMY ILJIaHY OIIBIT, HECJIOKHBIN (bI/ISI/I‘IeCKI/If/i
OKCIICPUMCECHT, HEOO0JIBbIIIOE HCCICIOBAaHUC (1)I/ISI/ILIGCKOFO SIBJICHUS,

OLOCHUBATL HAa HNPHUMCHUMOCTb U JOCTOBCPHOCTD I/IH(bOpMaI_II/IIO, MOJIYYCHHYIO B XOJC
HUCCIICOOBAHHNA UJIN SKCIICPUMCHTA,

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

IIPOrHO3HUPOBATbL BO3MOXKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX MpouecCoB, a TAKIKC
BbIIBUT'ATh ITPCATIOJIOKCHUA 00 ux Pa3BUTUHN B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

IPUMEHATh PA3IMYHBbIE METOJbl, MHCTPYMEHTBl M 3alpochl MpH IMOHMCKe U OTOOpe
nHGOpMAIIMY WK TaHHBIX C YIETOM IpeUI0KeHHON yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPHIPETHPOBATh MHPOPMALMIO PA3TUUYHBIX
BUJIOB U ()OPM IPECTABICHHUS;
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CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBbHYIO (OpPMY MpeAcCTaBIeHUS HHGOpMAIMH U
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXEMaMHM, JuarpaMMaMH, WHON
rpaduKoif 1 ©X KOMOUHAIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro MaTepuana, pe3yJabTaToB JIadOpaTOpHBIX paboT u
IIPOEKTOB 3aJ]aBaTh BOIIPOCHI 10 CYLIECTBY OOCYKIAaeMOM TEMBbI M BBICKA3bIBATh UJIEH,
HaIleJICHHBIE Ha PEIICHUE 3a/1a41 U MOAepKaHne 01aroKenaTelbHOCTH OOIeHHS;
COMOCTABJATh CBOU CYXKICHHMS C CYXKJICHUSMH JIpYrMX YYacTHUKOB JUaJIOra,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINN;

BBIpaXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M TUCHMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  PE3yJAbTaThl  BBINOJHEHHOTO  (DU3MYECKOr0  OIbITa
(3KCcTIepuMeHTa, UCCieI0BaHus, IPOEKTA);

MOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMaHTHOW W HHUBHUIyaTbHON paboTHI IpH
pEelIeHNH KOHKPETHOM (pr3nueckoil mpoOiemsl;

MPUHUMATh L€ COBMECTHON JAEATEIbHOCTH, OpPraHM30BBIBATH JEHCTBUS MO €€
JNOCTHKEHHIO: PacHpeleNiATh PoJid, 00CYKIaTh MPOLECCHl U PE3YybTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUST HECKOJIBKUX JIFO/ICH;

BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUTass KaueCTBEHHOI'O pe3yibTara IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBUS C IPYTHMH WICHAMH KOMAHIBI;
OLIEHUBATh Ka4eCTBO CBOETO BKJIA/1a B OOIIMHA MPOIYKT IO KPUTEPUSIM, CAMOCTOSITEIBHO
c(OpMyYINPOBAHHBIM YJaCTHUKAMH B3aUMOJIEHCTBUS.

PeryasiTuBHbIe YHHBEpPCcaJbHbIE YUeOHbIe 1eiCTBHS
Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIUSIX, TPEOYIOUIMX IS PEIICHUS
(bM3UYECKUX 3HAHU;

OPUEHTUPOBATHCSI B PA3IMUYHBIX TOAXOJAX MPHUHITHS pEIICHUH (MHIUBUIAyaIbHOE,
MPHUHSATUE PEIICHHSI B TPYIIIE, IPUHATHE PEIICHUH TPYIION);

CaMOCTOSITEIIEHO COCTAaBJIATh QITOPUTM peIleHUs] (pU3MUYECKOW 3ajayd WM ITUTaHa
WCCIICZIOBaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHHI;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

JlaBaTh aI€KBATHYIO OLICHKY CUTYalLlUH U MpeylaraTh IjaH €€ U3MEHEeHMS;
OOBSICHATH IPUYMHBI TOCTHKEHUS (HEAOCTHKEHUS) PE3yIbTaTOB JEATEIbHOCTH, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;
BHOCHUTH KOPPEKTUBBI B JEATEILHOCTh (B TOM YHUCIE B XOJ BBIMOJHEHHS (PU3NIECKOTO
UCCIIEIOBAaHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHHBIIMXCS
CUTYallUi, yCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;
OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;
CTaBUTh ce0s1 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUHM Ha HAYYHYIO
TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTrOro;
IpU3HABaTh CBOE MPaBO Ha OMMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajady MU B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO IPYroro.
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HNPEAMETHBIE PE3YJIbTATDBI
K xonmy obyuenust B 7 KJjacce mpeJMETHBIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUH:

® CIIOJIb30BAaTh TNOHATHS: (usnyeckue © XUMHUYECKUE SBICHHs, HaOII0/ICHHE,
HKCTIEPUMEHT, MOJIEIb, THIIOTE3a, SAMHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJIEKYJIa, arperaTHble
cocTOsiHMsI  BemiectBa  (TBEpHOE, IJKUAKOE, Ta3000pa3HOE), MEXaHHMYECKOE JIBUKCHUE
(paBHOMEpHOE, HEPAaBHOMEPHOE, MPSAMOJUHEHHOE), TPACKTOpHUs, PaBHOACUCTBYIOIIAs CHJIA,
nedopmarus (ynpyras, miiacTH4ecKkas ), HeBECOMOCTb, COOOIIAIONITUECS COCY/IBI;

e paznuuath sBIeHUs (quQQy3usi, TEIIOBOE TBMKEHUE YACTHII BEIIECTBA, PABHOMEPHOE
JBUKEHNE, HEPaBHOMEPHOE JBU)KEHHE, MHEPIHS, B3aUMOACHCTBHE TeJl, pABHOBECHE TBEPIBIX TEI
C 3aKpETIEHHON OChIO BpallleHus, Iepeiada 1aBjIeHus TBEPABIMU TeIaMHU, )KUIKOCTSIMH U ra3aMu,
aTMoc(epHOe JaBJIeHUE, MNIaBaHUE T, IPEBPALICHUS] MEXaHUYECKOMN 3HEPrun) 1o OMUCAHHUIO UX
XapaKTEPHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOIIMX TaHHOE (PU3NYECKOE SBIICHUE;

® pAacIIO3HABaTh MPOSBIECHUE U3YUYCHHBIX (PU3NYECKUX SIBICHUN B OKPYXAIOIIEM MUPE, B
TOM 4Hclie pU3NYECKHEe SBJICHUS B MIPUPOJIE: TPUMEPHI JABIKEHUS C Pa3TUYHBIMU CKOPOCTSIMU B
KUBOM M HEXHUBOW MpHUpOjE, ACWCTBUE CWIbBI TPEHUS B MPUPOJE M TEXHUKE, BIIUSHUE
aTMOC(epHOTro AaBJICHUS Ha )KUBOI OpraHu3M, IJIaBaHUE PbIO, pbluari B TeJe YeJ0BeKa, IpU 3TOM
MEPEeBOJIUTH MPAKTHUECKYIO 33/1a4y B y4eOHYI0, BBIJENATH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKH)
(bu3NYeCKUX SBJICHUN;

® OMNUCHIBATh U3yYEHHBIE CBOWCTBA TEJI U (PU3UUECKHE SIBICHUS, UCIIOJIBb3YS (Pr3HUecKue
BEJTMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa
YIOPYroCTH, CUJIa TSKECTH, BEC Teja, Cujla TPEHUs, JaBjeHue (TBEPIOTOo Tena, )KUIKOCTH, ras3a),
BBITAJIIKMBAIOIIAsl CHJIa, MEXaHMuYeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI,
K03 (UIIMEHT MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KWHETHYECKas U MOTEHIIUAIbHAs SHEPTus), U
OTHMCAHUU MPABUIILHO TPAKTOBATH PU3UYECKUI CMBICI UCTIOIb3yEMbIX BEJTMUUH, UX 0003HAYCHUS
U eAMHULBI (PU3UUYECKUX BEIMYUH, HAXOIUTH (OPMYJbl, CBA3BIBAIOIINE JAaHHYIO (PU3UUECKYIO
BEJIMYMHY C JPYTMMH BEJIUYMHAMHU, CTPOUTH IpaUKH M3yYEHHBIX 3aBUCHUMOCTEH (hU3HUECKUX
BEJIMYMH;

® XapaKTepu3oBaThb CBOWCTBA Tell, (U3WYECKUE SBJICHHUS M MPOLECCHl, HCHOIB3YS
MpaBUJia CIOKCHHS CUJI (BIIOJIb OJTHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumerna,
MpaBWJIO pPaBHOBecUs pblyara (0OJ0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXpaHEHHS
MEXaHUYECKOM PHEPIHH, IIPH 3TOM J1aBaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aMIUCHIBATH €TO
MaTeMaTH4eCKOe BBIPAKECHUE;

e OOBSCHATH (PU3MYECKHE SIBICHHUS, IMPOLECChl M CBONCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii MpaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa: BbBIABIATH NPUYUHHO-
-CIIEZICTBEHHbIC CBSI3U, CTPOUTH OOBsICHEHHE M3 1—2 JIOrMYecKUX MIaroB ¢ omopoi Ha 1-2
M3YYEeHHBIX CBOMCTBA (PU3NYECKUX SBIIEHUH, PU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

e pemaTh pacy€THbIE 3a7auyud B 1—2 AelcTBUSA, HUCHONB3Ys 3aKOHBI U (HOPMYIIBI,
CBsI3BIBAOIIME (PU3NYECKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a]]auM 3allMChIBATh KPATKOE
yCIOBUE, TOJCTABIATH (PU3HUECKHUE BETUYHHBI B (OPMYIBI M MPOBOJIUTH PACUYETHI, HAXOAUTH
CIpaBOYHbIE JlaHHbIE, HEOOXOIMMBbIC I pelIeHHs 3a7ay, OLEHHBAaTh PEATUCTUYHOCTh
MOJIy4eHHOH (PU3nUecKol BEINYHHBI,
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® pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh IPU TOMOIIM (PHU3UIECKUX
METO/IOB, B OIMCAHUM HCCIIEJOBAHMS BBLACIATH IPOBEPSIEMOE MPEANONIOKEHHE (TUIIOTE3Y),
pasnauyaTth M MHTEPIPETUPOBATH IOJYYEHHBIH pPE3ysbTaT, HAXOJIUTh OMIMOKH B XOJI€ OIBITA,
JIeNIaTh BBIBOJIBI 110 €0 Pe3yJIbTaTaMm;

® TPOBOAMTH OMBITHI MO HAOMIONEHHUIO (PU3HUYECKHUX SIBICHUH WM (U3NIECKUX CBOHCTB
Te: (opMyTUpOBATH MPOBEPSIEMbIEC MPEINOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUSs, 3aIMCHIBATH XOJI OTIBITAa U (POPMYITUPOBATH BBIBOIBI;

® BBINOJHATH NPSAMbIE U3MEPEHUSI PACCTOSIHUSL, BPEMEHM, MacChl Tesa, 00bEMa, CUiIbl U
TEMIEepaTypbl ¢ UCTIOIH30BAHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
MPUOOPOB ¢ YUETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTUA U3MEPECHHUI;

® TPOBOJUTH MCCIEJIOBAHUE 3aBUCUMOCTU OJHOM (PM3MUECKON BETUYMHBI OT JPYrou C
HCII0JIb30BAHMEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTH IYTH PABHOMEPHO JIBUXKYIIETOCS Teja OT
BpEMEHHU JIBIDKEHHUSI Tella, CHJIbI TPEHHUsS CKOJIbKEHHs OT Beca Teja, KadyecTBa o0paboTKu
MIOBEPXHOCTEN TEJ W HE3aBUCHUMOCTHU CUJIBI TPEHMS OT IUIOIIAJN COMPUKOCHOBEHMSI TEJI, CHIIbI
YIOPYTrOCTH OT YAJIMHEHUS MIPYKUHBI, BBITAIKMBAIOIIEH CHIIBI 0T 00bEMa MOTpyKEHHOM YacTu Tena
U OT IUIOTHOCTHU YKUIKOCTH, €€ He3aBHUCHUMOCTH OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO
MOTPYKEHO TEeJIO0, YCIOBUH IUIaBaHMsI TEJl, YCIOBUN PaBHOBECHS pbluara 1 OJIOKOB), yHaCTBOBATh
B IUIAHUPOBAHMU Y4e€OHOTO HCCIIEJOBaHUs, COOMpaTh YCTAHOBKY U BBINOJIHATH HU3MEPEHUS,
cienys TpeAoKeHHOMY IUIaHy, (QHUKCHUPOBATh pPE3YlbTAaThl TMOJYYEHHOW 3aBHCHUMOCTHU
¢bu3nyecKux BEJIMYMH B BUAE NPEUIOKEHHBIX TaOMUI U TpaduKOB, JeiaTh BBIBOJBI IO
pe3ysbTaTaM UCCIEIOBAHMS,

® IPOBOAMTH KOCBEHHbIE HU3MEpPEHHUs (PU3MUECKMX BEJINYMH (IUIOTHOCTh BELIECTBA
KUAKOCTH W TBEPIOTO TENa, CWJIa TPEHUS CKOJBKCHHSA, JABICHHE BO3yXd, BBITAJIKUBAIOIIAS
cuijia, EHCTBYyIOIAs Ha MOTPYKEHHOE B JKMJKOCTh TeNO, KO3()(UIMEHT MOJE3HOro AECHCTBUS
IIPOCTBIX MEXAaHU3MOB), cJelysd MNPEIOKEHHOM HMHCTPYKLMH: NPU BBINOJHEHUHM W3MEPEHUH
coOMpaTh SKCIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYHUCIIATH 3HAYEHNE UCKOMOMN BEJINYMHBI,

e coOmofaTh MpaBWwia TEXHUKH Oe30macHoCTH Ipu  pabore ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

® yKa3plBaTh IPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOHCTB: BECHI,
TEPMOMETp, JUHAMOMETp, COOOILAOIIMECS COCYIbl, OapoMeTrp, pblyar, IOJABIKHBIA U
HEMO/IBM)KHBIN OJIOK, HAaKIIOHHAsSI IIOCKOCTB;

® XapaKTepU30BaTh MPUHLUIMBI JCUCTBUS W3YYCHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM HAa MX ONMHUCAHUSA (B TOM YHUCIE: NOJIINUIHUKHN, YCTPOHCTBO BOJONPOBOA,
THJIPABIMYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp), UCHOJb3Ys
3HaHUS O CBOMCTBaxX (PU3MUECKUX SBICHUH M HeoOXoauMmble (U3UYECKUE 3aKOHbI U
3aKOHOMEPHOCTH;

® MPUBOJUTH MNpUMEPHl (HAXOAUTh MH(OPMAIMIO O MpHUMEpax) MPAKTHUYECKOTO
UCTOJb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM JKM3HU Ui oOecrieueHHs: 0€301MacHOCTH
npu oOpaleHuH ¢ NpudopaMH M TEXHUUYECKMMH YCTPOWCTBAMH, COXPAaHEHMs 3]I0pOBbsSl U
COOJIIOJICHHUS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKpY)KaIoLIeH cpene;

® OCYIIECTBIATh OTOOpP HCTOYHUKOB MHGpopMmanuu B VHTepHETE B COOTBETCTBHM C
3aJJaHHBIM [TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIUXCS 3HAHUM U ITyTEM CPAaBHEHHUS Pa3JINYHbIX
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HMCTOYHUKOB BBIJICISATh WHPOPMAIUIO, KOTOpAs SBISETCS MPOTUBOPEUYMBON WIM MOXKET OBITh
HEJIOCTOBEPHOI;

® JCIOJIb30BaTh MPHU BHITIOJTHEHUH YIEOHBIX 3a/JaHUN HAYYHO--TIOMYJISIPHYIO JINTEPATYPY
(U3HUYECKOTO COJepXKaHUs, CIPABOYHBIC MaTepUaNbl, pecypchl cetm HWHTepHeT, BiIaleTh
npuéMaM KOHCIIGKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus HHPOpPMANMHM W3 OJHOW 3HAKOBOU
CUCTEMBI B IPYT'YIO;

® C03/1aBaTh COOCTBEHHBIC KPATKHE IMHCbMEHHBIC W YCTHBIC COOOIICHHS Ha OCHOBE 2—3
HMCTOYHUKOB MH(MOpMANUU (PU3UIECKOTO COJIEP)KAHUS, B TOM YUCIIE IMYOJMIHO JIENaTh KpaTKUe
COOOIEHUsT O pe3yJbTaTaXx MPOCKTOB WM YYCOHBIX WCCICAOBAHMIA, MPU STOM T'PAMOTHO
WCI0JIb30BaTh M3yUCHHBIN MOHATHHHBIA ammapaTr Kypca (U3WKH, COMPOBOXIATh BBICTYILICHUE
MpEe3EHTaLKEN;

® TIpH BBHITIOJHCHUH yIeOHBIX MTPOCKTOB U HCCIICIOBAHUN paclpelieNisiTh 00sS3aHHOCTH B
TPYIIIE B COOTBETCTBHUHU C TIOCTABJICHHBIMU 3a/Ia4aMH, CIICJNTH 3a BBHITTOJIHEHUEM TIIaHA ICHCTBUH,
QJICKBaTHO OIICGHUBATh COOCTBEHHBIM BKJIAJ B JIEATSIBHOCTh TPYIIIbI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMO/ICHCTBUE, YIUTHIBAsI MHCHHE OKPY)KAFOIIIHX.

K koHiy oOyueHus B 8 kJiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

® JCMOJb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBH)KEHHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U aMOP(HbIE Tella, HACBIIIEHHBIN
Y HEHACBILICHHBIM Map, BJIAXKHOCTb BO3AyXa, TEMIEpaTypa, BHYTPEHHSS 3HEPrus, TEIUIOBOU
JBUTaTellb, 3JIEMEHTApHBIA D3JIEKTPUYECKUN 3apsAl, NIEKTPUUYECKOE II0Jie, MPOBOJHHUKH U
IUAJIEKTPUKH, TOCTOSTHHBIH 3IEKTPHUUECKUI TOK, MArHUTHOE TI0JIE;

e pa3nuuaTh SBJIEHUS (TEIUIOBOE DPACLIMPEHHME U CKaTHe, TeIulonepenaya, TEMIoBOe
paBHOBeCHE, CMadyMBaHUE, KalWUIAPHBIC SBIIEHUS, MCIApPEHUE, KOHICHCAIMs, IJIaBJIeHHE,
KpUcTalu3auus (OTBepleBaHKe), KHUIIEHHE, Terlonepenaya (TeraonpoBOJIHOCTb, KOHBEKIIMS,
U3IY4YEHUeE), MIEKTpU3alus Tesl, B3auMOJCHCTBHE 3aps/ioB, AEHCTBHS 3JIEKTPHUUECKOro TOKa,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJICHICTBHE MAarHUTOB, JIEHCTBUE MarHUTHOTO IOJIsI HA IPOBOJIHUK C
TOKOM, 3JIEKTPOMAarHUTHas MHAYKIMS) [0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOLIUX AaHHOE (PU3HUECKOE SIBICHUE;

® pacro3HaBaTh NPOSIBICHUE U3YUEHHBIX (PU3MUECKUX SBJICHUN B OKPYXKAIOIIEM MUDE, B
TOM uucIie pu3nyecKkue sIBICHUs B IPUPOAE: TOBEPXHOCTHOE HATSKEHNE U KalIWIIJISIPHBIC SIBJICHUS
B IIPUPO/IE, KPUCTAIUIBI B IpUpoie, u3nydeHue ConHla, 3aMep3aHue BoJ0EMOB, MOPCKUE OpU3BL,
oOpa3oBaHue pOChl, TyMaHa, MHEsl, CHETa, IEKTPUUYECKHE SABJIEHUs B aTMOc(hepe, IEeKTpUIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE NoJje 3emid, Apeid MoyocoB, pojib MAarHUTHOTO MOJS M
KHU3HU Ha 3emiie, NOJISIPHOE CUSTHHE, NIPU 3TOM MEPEBOIUTh MPAKTUYECKYIO 3a/lauy B yueOHYIO,
BBIJIENIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SIBICHUM;

® OIMCHIBAaTh U3y4YEHHbIE CBOICTBA TeJ U (PU3NUYECKUE ABJICHHUS, UCTIONbB3Ys (PU3NUECKUe
BEJIMYUHBI (TEMIIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO TEIUIOTHI, yeIbHas TEIIOEMKOCTh
BEIIECTBa, y/AeibHAas TEIUIOTa TIJIaBJICHUS, yledbHas TEIUloTa MapooOpa3oBaHUs, YyjAelbHas
TEIUIOTa CropaHHus TOIUIMBA, KOS((UIHMEHT TMOJIE3HOTO JEeHCTBHUSA TEIUIOBOW MAIIMHBI,
OTHOCHUTENIbHAsl BIAXXHOCTb BO3[yXa, OJJIEKTPUUYECKUH 3apsj, CHJIA TOKa, D3JIEKTPUUECKOE
HanpsDKeHHe, CONPOTUBIIEHUE IPOBOJHUKA, YJEIbHOE CONPOTHBICHHE BeEIlleCTBa, paboTa H
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MOIITHOCTh AJIEKTPUYECKOTO TOKA), MPU ONUCAHUU TPABUIIBHO TPAKTOBATH (PU3MUYECKHI CMBICI
UCTOJIb3yEMbIX BEIMYUH, 0003HAYCHUS U €AMHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYIIBI,
CBSI3bIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMH BEIUYMHAMH, CTPOHUTH TpaduKu
W3YUYEHHBIX 3aBHCUMOCTEH (PM3HMUECKUX BEINYHH;

® XapaKTepu3oBaTb CBOMCTBA TeJl, (U3NYECKHE SIBICHHUS W IPOLECCHI, HCIOIb3YA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUUECKON TEOpUU CTPOEHHUS BELIECTBA, MPUHLUI
CYIIEPIIO3HIINY T0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma ms
ydacTka Lenu, 3akoH Jlxoyna—JleHia, 3aKkoH coxpaHeHMs S3HEPTUH, IPU ITOM J]aBaTh CJIOBECHYIO
(GbopMyITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;

e OOBACHATH (PU3MYECKUE MPOLECCHl M CBOMCTBA T€J, B TOM YHCIE€ U B KOHTEKCTE
CUTYallMil MPAaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISABISTh NPUUMHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBACHEHHWE M3 1—2 JIOrMyYecKux IIaroB ¢ OMOpod Ha 1—2 M3y4yeHHBIX CBOWCTBA
(bu3nuecKux ABJIEHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

e pemaTh pacy€THbE 3a7auyud B 2—3 JAEWCTBUS, HUCHOJB3Ys 3aKOHbI U (POPMYIIBI,
CBsI3bIBAIOIIME (PU3NUYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJ]aui 3allMChIBaTh KPAaTKOE
yCIIOBHE, BBISBJISATH HEJJOCTATOK JAHHBIX JJIs PELIeHUs 3aJaud, BRIOMPATh 3aKOHBI M (POPMYIIHI,
HeoOXouMble JUIsl €€ pelieHHs, MPOBOJIUTH PACUYETHl W CpaBHUBATh MOJYYEHHOE 3HAUEHUE
(bu3nyecKoil BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

® pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXKHO PEUIUTh IpPU TMOMOILIU (PU3HUECKUX
METO/IOB, HCIIOJIb3YSl OIMCAaHUE WCCIIEIOBaHMs, BBIAEIATh IPOBEPSIEMOE MPENAINOJIOKEHNUE,
OLIEHUBATh MIPABUIILHOCTD MOPsAKA IPOBEJCHUS UCCIIEIOBAHMS, A€ATh BBIBObI;

® [IPOBOAMTH ONBITHI IO HAOMIONEHHUIO (PU3MUECKUX SIBIEHUH MM (PU3NYECKUX CBOMCTB
TeNn (KalWUISPHbIE SBJICHMS, 3aBUCUMOCTb JABJIEHUS BO3JyXa OT €ro oObEMa, TeMIeparypsl,
CKOPOCTH IIpoIlecca OCTbIBAaHMsS M HArpeBaHWs IPU H3IYYEHUU OT IIBETa H3IIydarouiei
(mornomiaronieil) MOBEPXHOCTH, CKOPOCTb MCHAPEHHUs] BOJBl OT TEMIIEPATypbl KHUIKOCTH U
IUIOIIAAN €€ IMOBEPXHOCTH, IEKTPU3alUsd Tel U B3aUMOACHUCTBHE 3JIEKTPUYECKUX 3apsloB,
B3aMMO/ICHCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yalU3alMsl MAarHUTHBIX IOJIEH IOCTOSIHHBIX
MarHuToOB, JEHUCTBUS MarHUTHOIO IOJISI Ha IPOBOJHHUK C TOKOM, CBOWCTBAa 3JIEKTPOMAarHuTa,
CBOMCTBA  3JIEKTPOJBUIATENs  IOCTOSIHHOTO  TOKa):  (OpPMYJIHMPOBAaTH  IpOBEpsieMble
IPEINOJI0KEHUs, COOMPATh YCTAHOBKY U3 IPEJI0KEHHOI0 000py10BaHUs, OIUCHIBATH X0/ OIIbITA
1 (GOpMYIUpPOBATh BBIBOJIBI,

® BBINOJHATH NPSAMbIE U3MEPEHUS TEeMIIEpPaTypbl, OTHOCUTEIBHON BIAXKHOCTH BO3yXa,
CHJIBl TOKA, HAIIPSDKEHUs C MCIOJb30BAHMEM AHAIOTOBBIX MPUOOPOB M JATYMKOB (PU3UYECKUX
BEJIMYUH, CPABHUBATh PE3yJIbTaThl U3MEPEHUH C yUETOM 3aJaHHON aOCOIIOTHON MOTPEIIHOCTH;

® [POBOJMUTH UCCIIEAOBAHUE 3aBUCHUMOCTH OJHOIN (M3MUECKOM BEJMYMHBI OT APYroi c
HCIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb COITPOTHBIICHUS TPOBOIHUKA OT €0 JUIMHBI,
IUIOLIAIA TIONEPEYHOTO CEYEHUs M YAEIBbHOTO CONPOTHBIICHHS BEIIECTBA IPOBOJHUKA, CHUIIBI
TOKa, UAYIIEr0 4epe3 IMpPOBOJAHMK, OT HANpPsDKEHUs Ha MPOBOJHMKE, MCCIEI0BAHUE
MIOCJIEAOBATEIBLHOTO U NApaJuIEIbHOTO COEINHEHUI POBOIHUKOB): TUIAHUPOBATh UCCIIEOBAHUE,
coOMpaTh YCTAHOBKY U BBIMOJHATh W3MEPEHHUs, CIEAys MpeJUIoKEHHOMY IUIaHy, (pUKCHpOoBaTh
pe3yibTaThl IMOJYYEeHHONM 3aBUCUMOCTH B BHUAE TaOmUI M TrpaduKoB, AenaTh BHIBOJBI MO
pe3yJpTaTaM UCCIIEOBaHMS;
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® MPOBOAMTH KOCBEHHBIC M3MEpeHUs (U3NYECKUX BEIWYHMH (yIeNbHas TEIIOEMKOCTb
BEIIECTBA, CONPOTHUBICHHE MPOBOJHUKA, paboTa M MOIIHOCTh DIEKTPUYECKOTO TOKa):
IUIAaHUPOBATh U3MEPEHMsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYys MPEUI0KEHHON
UHCTPYKLUH, U BBIYUCIIATH 3HAUEHUE BEINYUHBL;

e coOmojaTe MpaBWIa TEXHUKH Oe30macHOCTH npu paboTe ¢ 1abopaTopHBIM
o0opynoBaHuEM;

® XapaKTepHU30BaTh MPHUHIUIMBI JCUCTBUS W3YYCHHBIX TPUOOPOB W TEXHHUYECKUX
YCTPOICTB € OMOpPOIl Ha MX ONMUCAHMS (B TOM YHUCIIE: CUCTEMA OTOIUIEHHUS JOMOB, TUIPOMETD,
nmapoBasi ~ TypOWHA,  aMIepMeTp, BOJIBTMETP, CYETYMK  OJJICKTPHUYECKOW  SHEpruu,
AJIEKTPOOCBETUTENbHBIE  NPHUOOPBI,  HArpeBaTelbHBIE  AJIEKTPONpPUOOpsl  (IpHUMEpHI),
AIIEKTPUYECKHE NPEIOXPAHUTENH, 3JIEKTPOMArHuT, 3JIEKTPOJBUIaTelb IOCTOSHHOIO TOKa),
UCIOJIb3YSl 3HAHHUS O CBOMCTBaX (U3MUECKUX SBJIEHUHM U HeoOXoaumble (u3nuecKue
3aKOHOMEPHOCTH;

® DpacIlO3HaBaTh MPOCThIE TEXHUUYECKHUE YCTPOICTBA M H3MEPHUTENIbHBIE MPUOOPHI IO
CXe€MaM U CXeMaTHYHbIM PUCYHKAM (KUAKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATE]b BHYTPEHHETO CrOpaHMsl, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI AJIEKTPUUYECKUX
1enei ¢ nocieAoBaTelbHBIM M MapauIeIbHBIM COCTUHEHUEM 3JIEMEHTOB, pa3jivuasi YCIOBHBIE
0003HaYEeHUSI FIIEMEHTOB AIEKTPUUECKHX I1IeTIeH;

® NPUBOJUTH NpHUMEPHl (HAXOAUTh HUHGOPMALUIO O MPUMEpPax) MPAKTUYECKOTO
WCIO0JIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEAHEBHOW KM3HU NSl oOecnieueHus 0e30MacHOCTH
npu oOpalleHHuH ¢ NpuOoOpaMH M TEXHUYECKMMH YCTPOMCTBAMM, COXPAaHEHMs 3JI0pOBbsl U
COOJIIOICHHS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLIEH cpene;

® OCYIIECTBIIATH MOMCK HHPOPMALUHU (PU3NIECKOTO coiepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUN U ITyTEM CpaBHEHMSI TOTIOJIHUTENIbHBIX HICTOYHUKOB BBIJIENIATH HH(POPMALHIO,
KOTOpas ABJISETCA MPOTUBOPEUMBOM HIIM MOXKET OBITh HEIOCTOBEPHOM;

® 1CII0JIb30BATh IIPH BBINOJIHEHUH Y4€OHBIX 3a/laHiil Hay4HO--NOMYJISPHYIO JUTEpaTypy
(Gu3n4ecKoro cojep)KaHus, CIpPaBOYHbIE MaTepualbl, pecypchl cetu IHTepHer, BianeTh
npuéMaMi KOHCIEKTMPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;

e co3JaBaTb COOCTBEHHbIC MHMCBbMEHHbIE M KpaTKUE YCTHBIE COOOLIeHHs, 00o00Imas
MHGOPMALIMIO U3 HECKOJIBKMX MCTOUYHUKOB (PM3UYECKOTO COJEp)KAaHUsA, B TOM YUCIE MyOJINYHO
IPEJCTaBIATh PE3ylbTaThl MPOEKTHOM MM HCCIEI0BATENbCKOM JESITENbHOCTH, NPU 3TOM
IPaMOTHO HCHOJb30BAaTh HM3YYEHHBIH NOHATUIHBIN ammapaT Kypca (HU3UKH, COINPOBOXAATh
BBICTYIIJICHHE TIPe3eHTalueH;

® IIpU BBINOJHEHUHM YYEOHBIX IMPOEKTOB M HCCIEAOBAHUN (U3UYECKUX IPOLIECCOB
pacripeniesiaTh 00s13aHHOCTU B TPYIIE B COOTBETCTBUM C MOCTABJICHHBIMH 33JjauyaMH, CIEAUTH 3a
BBIMIOJTHEHUEM IUIaHa JEHCTBMA M KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHMBATh COOCTBEHHBIN
BKJIaJ| B JEATEIIBHOCTh TPYIIBI, BBICTPAUBATh KOMMYHHMKaTHBHOE B3aMMOJEHMCTBHE, MPOSBIIAA
TOTOBHOCTb Pa3periath KOH(IUKTHI.

K xoHiy oOyueHus B 9 kJjacce mnpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y O0yUaIOIUXCS YMEHU:
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® JICIIOJIB30BAaTh IIOHATHUA: CHCTEMaA OTC‘-IéTa, MarcepurajibHagd TOYKa, TPACKTOpU,
OTHOCHTEIIPHOCTh MEXaHWYECKOTO JBIKEHHUs, nedopmanus (yrnpyras, IjiacTuyeckas), TPeHHUE,
LEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3KH, LEHTP TSHKECTH, aOCOJIFOTHO
TBEP/IOE TEJO, LEHTP TSHKECTH TBEPIOTO TENa, paBHOBECHE, MEXaHUYECKHUE KOJICOAHMS U BOJIHBI,
3BYK, HHQPA3BYK U YJIBTPa3BYK, 3JIEKTPOMATHUTHBIC BOJHBI, IIKAJIA 3JIEKTPOMATrHUTHBIX BOJIH,
CBET, OTM30PYKOCTh M JTATBHO30PKOCTh, CIIEKTPHI UCITYCKAHUS M IOTJIONMEHUs, ab(da-, Oera- u
raMmma-usIydCHus, U30TOIIbI, AACpHAA SHCPICTUKA,

® pDas3jinvdaTb ABJICHHA (paBHOMCpHOC U HCPABHOMCPHOC HpHMOHI/IHef/'IHOG JABUKCHUC,
PaBHOYCKOPEHHOE IPSIMOJIMHEMHOE JIBIKEHHE, CBOOOIHOE TTaJICHHE TEJ, PABHOMEPHOE JIBUKEHUE
II0 OKpPYKHOCTH, BSaHMOIIGfICTBHG TCJI, PCAKTUBHOC JIBHKCHUC, KoJIeOaTeIpHOE JOBHNXKCHUC
(3aTyxaroIue U BbIHYKJICHHBIE KOJIEOaHMs), pE30HAHC, BOJTHOBOE JBMKEHUE, OTPAKEHUE 3BYKA,
MPSIMOJIMHENHOE PACTIPOCTPAHCHHUE, OTPAKEHUE W TPEJOMIICHHE CBETa, TMOJIHOE BHYTpPEHHEE
OTPaXCHUE CBETAa, Pa3JIoKEHUE OEJIOro CBETa B CIEKTP U CIOKEHHE CIEKTPAIbHBIX I[BETOB,
Aucnepcuss CBETa, CCTCCTBCHHAA PAaAWMOAKTUBHOCTH, BO3HHKHOBCHHC JIMHENYaTOTO CIICKTpa
M3JTy4eHHs) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX
naHHOe (PU3UUECKOE SBIICHHCE,

® pacIiO3HaBaTh MPOSBIICHUE U3YYEHHBIX (PU3NYECKUX SBJICHUN B OKpYKarolleM MHpe (B
TOM YHUCJIC (1)I/ISI/I‘ICCKI/IC SABJICHUSA B MIPUPOAC: IMPUITUBEI U OTJIIMBBI, IBUKCHUEC ITIJIAHCT Conneunou
CUCTEMBI, PCAKTUBHOC [JBUIKCHHUEC KUBBIX OPraHu3MOB, BOCHPHATUC 3BYKOB JXHWBOTHBIMH,
3CMIICTPACCHUC, CEeICMHUYECKHE BOJIHBI, IYHAMH, 3X0, IB€TA TCJI, OIITUYCCKUC SABJICHUA B IIPUPOJIEC,
OuoJoruyeckoe JeicTBHE BUAUMOTO, YIbTPA(UOIETOBOTO M PEHTIC€HOBCKOTO H3ITyYEHUH,
€CTECTBEHHBIN PaIMOAKTUBHBIN POH, KOCMUYECKHE JIYUH, PaIMOAKTUBHOE U3TYYEHHE IPUPOTHBIX
MUHEpAJIOB, JEUCTBUE pPAJMOAKTHUBHBIX M3JIYyYEHHM Ha OpraHu3M 4eJoBeKa), MpU 3ITOM
MEePEeBOJIUTH MPAKTHYECKYIO 3a/1a4y B Y4eOHYI0, BBIICTAThH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(hbUBUYECKUX SIBJICHU;

® OMNKCHIBATh U3yYEHHBIE CBOWCTBA TEN U (PU3UUECKHE SIBICHUS, UCIIOJIB3YS (PrU3HUecKue
BEJTMYMHBI (CPEHSS U MTHOBEHHAsI CKOPOCTb Tella IPU HEPAaBHOMEPHOM JIBUKEHHH, YCKOPEHUE,
nepeMeleHue, MyTh, yriIoBas CKOPOCTb, CUJia TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSHKECTH, YyCKOPEHUE
CBOOOJHOIO MAaJCHHA, BEC Tella, UMIIYJAbC Tella, MMITYJIbC CHJIbI, MeXaHH4eckas pabora u
MOIIHOCTh, HOTEHI[MAIbHAS SHEPT U Tella, MOIHATOTO HaJ TOBEPXHOCTHIO 3€MIIH, TOTEHIIMATbHAS
SHEPrusi CKAaToil MPYKUHBI, KHHETUYECKasi SHEPTHs, MOJTHAS MEXaHU4YecKas SHeprusi, mepuoa u
4yacToTa KojebaHui, UTMHA BOJIHBI, TPOMKOCTB 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTellb
MIPEIOMIICHHUS CPEIbl), IPU OMMCAHUM MIPABIIILHO TPAKTOBATH (PU3UYECKUI CMBICI UCIIOJIb3YEMBIX
BEITUYMH, 0003HAYCHUS U €AMHUIIBI (U3UUYECKUX BETUYHMH, HAXOAUTHh (DOPMYIIbI, CBS3BIBAIOLINE
JaHHYI0 (U3MYECKYI0 BEJIUYUHY C JPYrUMH BEIUYHUHAMH, CTPOUTH TpapUKUd H3yYECHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;

® XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHHUS U MPOLIECCHI, UCTIOIb3Ys 3aKOH
COXpaHEHHUs HHEPTUH, 3aKOH BCEMHPHOTO TSITOTEHUS, MPUHIHUI CYNEPIIO3UIIMHA CUJI, TTPUHIIHUII
oTHOcuTenbHOCTH ["anmues, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHSI UMITYIbCa, 3aKOHBI OTPAKEHUS
U TIPEeNIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO M MAacCOBOTO YHWCEN MPH SACPHBIX
peakusx, Mpu OTOM JaBaTh CJIOBECHYI (GOPMYIUPOBKY 3aKOHa H 3alUCHIBATH €0
MaTeMaTHU4eCKOe BhIPaXKEHHE;
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® OO0BACHATH (PU3MUECKUE IMPOLECCHl M CBOICTBA Tel, B TOM YHUCJIE€ M B KOHTEKCTE
CUTYallU{ MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH IPUUYNHHO--CIICICTBEHHBIE CBS3H,
CTPOHUTh OOBSCHEHHE M3 2—3 JIOTMYECKHX LIaroB ¢ OMOpOH Ha 2—3 H3y4YEHHBIX CBOICTBa
(bu3nUecKuX ABICHUH, (PU3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

® pemarh pacyETHBIC 33/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM ), HCTIONB3YS
3aKOHBI U (JOPMYJIBI, CBSI3BIBAIOIINE (PH3UUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 33ja9l
3alUCBIBATh KPATKOE YCIOBHUE, BBISBIISATH HEJOCTAIONINE WM M30BITOYHBIC AaHHBIC, BHIOWPATH
3aKOHBI W (OPMYIIBI, HEOOXOJWMBIC MJISi PEIICHUS, TMPOBOAUTH pacu€Thl M OICHHBATH
PEATMCTUYHOCT MOJyYCHHOTO 3HaUCHUS (PU3UYECKON BEIIMIHMHBL,

® pacro3HaBaTh TMPOOJIIEMBI, KOTOPHIE MOXXHO PEIIUTh TPU TIOMOIIH (PHU3UIECKUX
METOJIOB, HWCIOJB3ys OIMCAaHWE HCCIEOBAHUS, BBIJIEIATh IPOBEPSIEMOE TPEAIOJIOKEHHE,
OIICHUBATh  MPAaBUJIBHOCTh TOpSAKA  TPOBEACHUS  MCCIENOBAaHWS, JeNaTh  BBIBOJBI,
MHTEPIPETUPOBATH PE3YIILTATHl HAOIIOICHHUIA 1 OTIBITOB;

® TPOBOAMTH OMBITHI N0 HAOTIONEHHUIO (PU3MUECKUX SBICHUH WM (U3NIECKUX CBOMCTB
Ten (M3ydeHne BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs! SHEPTUH, 3aBUCUMOCTh TTEPHOA
KoJIeOaHUH IPY)KUHHOTO MAasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBHCUMOCTH OT
aMILTUTYIBI MaJIbIX KOJEOaHMM, TPSIMOJIMHEHHOE PAaCcIIPOCTPAHEHUE CBETA, Pa3JI0oKEeHHUE OeIoro
CBETa B CHEKTp, M3y4EeHHE CBOWCTB M300paKEHUS B IUIOCKOM 3€pKajie U CBOHCTB M300pakeHUS
npeaMeTa B COOMparoNieil JJHH3e, HaOMr0IeHNE CIUTONIHBIX U JIMHEHYaThIX CIICKTPOB M3ITyICHHUs):
CaMOCTOSITEIIEHO COOMpAaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYIOBaHMUS, OMUCHIBATH XO/T
OTIBITA U €r0 Pe3yibTaThl, GOPMYIUPOBATH BHIBOIBI,

® TPOBOAUTH NMPU HEOOXOAMMOCTH CEPUI0 TMPSMBIX W3MEpPEHUM, OIpenenss cperHee
3HAYCHHE U3MEPSIEMON BeTUUYUHBI ((DOKYCHOE PacCTOSTHUE COOMPAOIICH JTMH3BI), 000CHOBHIBATH
BBIOOD crioco0a n3mMepeHus (M3MEPUTEIIBHOTO MPUOopa);

® TPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIMYMH C HMCIOJIB30BAHUEM
NPSMBIX M3MEpEHUil (3aBUCUMOCTb MYTH OT BPEMEHM NpPU PAaBHOYCKOPEHHOM JBHKEHHH 0O€3
HAYalbHOM CKOPOCTH, IMepuojia KOoJeOaHWW MaTeMaTH4YeCKOro MasTHUKA OT JAJMHBI HUTH,
3aBUCHUMOCTH YTJla OTPa)KE€HHUsS CBETa OT yIJia MaJeHUs U yria MPeIOMIICHUS OT yriia NajeHus):
IUIAHUPOBATh MCCIIEOBAHNE, CAMOCTOSITEIbHO COOMPATh YCTaHOBKY, (DMKCUPOBATh PE3YJIbTAThI
MOJIy4E€HHOH 3aBUCUMOCTH (PU3UYECKUX BETUUYMH B BUJIE TaOIUIl U TpadUKOB, Ie7aTh BHIBOJIBI 110
pe3ynbTaTaM UCCleOBaHMUS;

® TPOBOJUTH KOCBEHHBbIE HU3MEpPEHUS (U3NYECKHX BEIMYUH (CPEAHSSI CKOPOCTh U
YCKOpEHHE TeJia MPU PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHUE CBOOOIHOTO MaJIeHHs], KECTKOCTh
MPYXUHBI, KOA(OUIHUEHT TPEHUS CKOJBKEHUS, MEeXaHn4yeckass paboTa U MOIIHOCTb, YaCTOTa U
MepHo/J] KoieOaHU MaTeMaTHYECKOTO U MPYKMHHOT'0 MasiTHUKOB, ONTHYECKas cuiia coOuparolen
JUH3bI, PAJMOAKTUBHBIM (OH): MJIAHUPOBATh H3MEPEHUs, COOMpPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINOJIHATH U3MEPEHMS, CIIEAYs NPEII0KEHHON MHCTPYKIMH, BEIYNUCIIATh 3HAUEHUE
BEJIMYUHBl M aHAJIM3UPOBATh IOJyYEHHbIE Ppe3yJabTaThl C Y4ETOM 3aJaHHOM IMOTPELIHOCTH
U3MEPEHUN;

e coOmoAaTh MpaBWia TEXHUKH Oe3omacHOCTH Ipu paboTe ¢ JabopaTOpHBIM
obopynoBaHuEM;
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® pa3nuyaTh OCHOBHBIC MPU3HAKH H3YYEHHBIX (DU3MUYECKHX MOJIENIeH: MarepHuaibHas
TOYKa, a0COIOTHO TBEPJOE TEJO, TOUCUHBIH HCTOYHHUK CBETA, JIyd, TOHKAs JTUH3a, IUIaHETapHAas
MO/IeJIb aTOMA, HYKJIOHHAsI MOJIENIb aTOMHOTO S1/1pa;

® XapaKTEepU30BATh MPUHIUIMBI JCUCTBUS HW3YYCHHBIX TNPUOOPOB W TEXHHUYECKUX
YCTPOWCTB C ONOpPOH HAa HMX ONHCAHUSA (B TOM YHUCIE: CIHUIOMETpP, MATYUKH MOJIOKEHHS,
paccTosiHUS W YCKOPEHHWs, pakera, 93XOJOT, OYKH, IEPHCKOIM, QoToanmapar, ONTHYECKHE
CBETOBOJIBI, CIIEKTPOCKOIN, JO3MMETp, Kamepa BuibcoHa), MCHOJNB3ys 3HAHHS O CBOMCTBAax
(bu3nUecKuX SIBICHUA U HEOOXO0MMbIE (PH3HMUECKUE 3aKOHOMEPHOCTH;

® JCITI0JIb30BATh CXEMbI U CXEMAaTUYHbIC PUCYHKH U3YYCHHBIX TEXHHUECKHX yCTPOMCTB,
W3MEPHUTEIBHBIX TPUOOPOB U TEXHOJOTHIECKUX MPOLIECCOB MPH PEIICHUH YIeOHO- -TIPAaKTHIECKUX
3aJa4, ONTUYECKUE CXEMBI I MOCTPOSHHS M300paKeHUI B TUIOCKOM 3epKalie U coOMparomeit
JIUH3E;

® NpPUBOJUTH NpHUMEPHl (HAXOAUTh HUHGPOPMALUMIO O MPUMEpPax) MPAKTUYECKOTO
WCTIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HU Ui oOecrieueHusi 0€30MacHOCTH
npu oOpameHnn ¢ NpuOOpaMH M TEXHHYECKMMH YCTPOWCTBAMH, COXPAaHEHHS 3IIOPOBBSI U
coOI0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJIEHUS B OKpYXKalollel cpese;

® OCYIIECTBIATh MMOWCK wuH(popMammu (uzndeckoro cojaepxanuss B VIHTepHeTe,
CaMOCTOSITEIIEHO (POPMYIUPYS TIONCKOBBIN 3aIPOC, HAXOAUTH IYTH OTIPE/ICTICHHUS TOCTOBEPHOCTH
MOJTyYeHHOH HMH(pOpMAIMK Ha OCHOBE MMEIOIIMXCS 3HAHUHN ¥ JJOTIOJTHUTEIHHBIX HCTOYHUKOB;

® JCITOJIb30BATh ITPH BHITIOJIHEHUH YIeOHBIX 3a/ITaHII HAyIHO--TIOMYJISIPHYIO JIUTEPATypy
(bu3NYeCKOTO COJepXKaHUs, CIpPaBOYHbIE MaTepuanbl, pecypchbl cetu HHTepHeT, BiIajeTh
npuéMaM KOHCIIEKTUPOBAHHS TEKCTa, IMpeoOpa3oBaHus HHPOpPMALMU W3 OJHOW 3HAKOBOM
CUCTEMBI B APYIYIO;

® CO03/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIC COOOIEHHsI HA OCHOBE MH(MOpMAIUn
U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COJEp)KaHUs, MyOJUYHO MPENCTaBISTh PE3YIbTaThl
MPOEKTHOM WJIM HCCIEI0BATEIbCKOW JIEATENBHOCTH, IMPU ATOM TIPaMOTHO HCIOJIb30BaTh
W3YYEHHBIN MOHATHIHBIN almapar u3y4yaemoro pasjena (pU3MKd U CONMPOBOKAATH BHICTYILJICHHE
Mpe3eHTaluel ¢ yaéToM 0cCOOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrtpoiasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. @u3uka u e€ poJib B NO3HAHUM OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3MKa - fayka o npuapose https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 0} 2 1
VIBHHACCKIE BETHHAMHBL https://m.edso0.ru/7f416194
bu6moreka [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIN METO/I MO3HAHUS htts://m.eds0o.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TpOCitHe BeflieeTa https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 Ar 2
PETATHHE COCTOAHIA Betectsa https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHndeckoe ABMKSCHHE 3 Bubmmorexa LIOK
' A https://m.edso0.ru/7f416194
b K
3.2 WNuepuus, Macca, MIOTHOCTh 4 1 nomorexa LO

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

bubmuoreka [JOK

. .B 14 2
33 (ua. Buast cin https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 Jasnenue. [lepenaua nasieHus TBEPABIMU 3 bubnuorexa [JOK
' TeJIaMU, KUIKOCTIMHU U Ta3aMu https://m.edsoo.ru/7f416194
bubmmoreka [{OK
4.2
Alapaerue KiKoCTH > https://m.edsoo0.ru/7f416194
bubmmoreka [{OK
4, A
3 T™MOC(hEPHOE JIaBJIEHHUE 6 https://m.edsoo0.ru/7f416194
44 JlelicTBUE KUJIKOCTHU M Ta3a Ha 7 3 bubmuorexa [JOK
' MOTPYKEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6moreka [IOK
>1 Paota 1 MoutsocTs 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1
CRAHITIECKAT SHEpTHA https://m.edsoo0.ru/7f416194
Utoro no pazneny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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8 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUST
bubmmoreka [IOK
11 i 7
CTpoetie u CBOMCTBA BellecTsa https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
1.2 T 21 1 5
CIVIOBBIC HPOLECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiekTpuvyecKkue ¥ MATHUTHbBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsIbl. 3apPSKECHHbBIC 5 1 bubnuorexa [JOK
' Tesa M UX B3aUMOJICICTBIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT 7 i 20 1 7
OCTOSIHHBIN AJIEKTPHYECKHUI TOK htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
ATHITHBIC ABICHIA https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHasK WHIYKITUS 4 bubmmorexa LIOK
' P AR https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
BIIEE KOJIMYECTBO YACOB I1
ObL] O CTBO YACOB IIO 68 3 145

I[TPOTPAMME
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9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OTHCAHHS https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
1.2 B i 20 1 3
SAHMOACHETBHE Tl https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AROHE CORPAREHEA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanudeckue Ko0J1e0aHUSA U BOJTHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHIHCCIHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CHAHHHASCKHE BOMHEL. IRy https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znen 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DIIEKTPOMAarHuTHOE MOJe U 6 9 bubnnoreka [JOK
' SIIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJICHUA
bub OK
4.1 3aKOHBI pacCIIPOCTPAHEHUS CBETA 6 2 Hommoreka Ll

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4, P 2
3 a3JI0)KeHHe OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbIE sIBJICHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM htts.//m.edsoo.ru/7f41ada6
bubmmoreka [{OK
2 1
> CTpoeHie ATOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A 7 1
53 AEPHELS PEAin https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. IloBToOpuTe 1bHO-00001IAK0 M MOAYJIb
6.1 [ToBTOpeHue u 0000ImEeHNEe COACPIKAHUS 9 5 bu6mmoreka [IOK
' Kypca usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 9
OBIIEE KOJIMYECTBO YACOB I1O0 102 97

I[TPOTPAMME
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Co;[epncaHHe HAallMOHAJIbHBIX, PCTrUOHAJIBHBIX W O3THOKYJIbLTYPHBIX 0COOCHHOCTEH 110

NpeaAMETY OTPaXCHO B KAJICHAAPHO-TCMATHYCCKOM IINIAHUPOBAHHUU C YUCTOM COOTBCTCTBYIOIIUX

TEM, TMOJIOKCHHI 0a30BOr0 KOMIIOHEHTa TMporpaMmbl. PacrpenenceHus y4eOHOTO BpeMEHU

3aIJIaHUPOBAHBI B (JOpPME SKCKYPCHi, YPOKOB MJIH BKIIOYEHBI (PparMeHTapHO B YPOKH.

Yyer HAallMOHAJIbHbIX, PETrHOHAIBbHBIX Hu ITHOKYJIbTYPHBIX 0coO0eHHOCTeH

YensnOuHcKkoi 00/1acTH HA YPOKaxX (PpU3NKH

Ne Conep:xanue HAIlMOHAJILHBIX,
H_P3 o Tema ypoka PErHOHAJIBHBIX M 3THOKYJBTYPHBIX
0CO0eHHOCTeH
7 KkJaace
®usuka — Hayka o0 npupoje. | Pusnueckue  ABJICHUS U IPOIECCHI,
1 Ha6nronenue u OIMCAaHME | MPOUCXOJAIIME B OKpYXaWIIEH cpeae
(bu3nYecKuX SBJICHUH. UYensaOuHckol 00sacTu.
3HamMeHUThIE YUeHble — Hamu 3emisiku: M.B.
2 ®dusnka U TEXHUKA.
Kypuaros u nip.
3 TemioBoe ABM)KEHHE aTOMOB U | 3arpsi3HeHHe Bo3ayxa TI. YensOuHcka
Mouekyn. Juddysus. BbIOpOCAMM MMPOMBIIIJICHHBIX MPEANPUATHI.
. 3arpsizHEeHUE pekr Muacc mpoMBIIIIICHHBIMHI
4 B3anMoielicTBre YacTHI] BEIIECTBA.
cOpocamu.
5 Macca Ttena. Meronel usMepenus | Mcnonab30BaHHE TOUHBIX TEXHUYECKUX BECOB
MACCBI. B naboparopun YMK.
[I10THOCTP  pa3NUYHBIX COPTOB  CTajH,
6 IImoTHOCTE BemecTna. o
BbITUIaBIeHHON HA YMK.
Bpen ot ucnonp30BaHus MECYaHO-COJIEBOM
7 Cuna tpenus
CMecH MPOTHB roJiosiefa B YensOnHcke.
8 JlaBienue JlaByienue Ha nmouyBy TpakropoB UT3
CooOmaromuecss cocyabl. IImro3sI.
9 DKCKypcHs Ha BOJOHACOCHYIO CTaHIUIO
Boponposo.
Kondepenuus «Bo3 KOTOPBIM MBI
10 ATtMochepHOe TaBICHHE. (beper X p
JIBIIIIFIM)
Murpauuu  BO3 HbIX IIOTOKOB  HA,
11 MeTtoapl U3MEPEHUS AaBICHHUS. pal . Ay A
YensOnHCKOM 001acThIO.
bapometp-anepoun. H3menenue N
12 P D-aHCpOnA . | 3arpsAsHeHue pTyThio B noc. JlazypHblii
aTMOC(EepHOTro IaBICHUS C BHICOTOM.
13 MaHOoMeTpBHI. ABapus noj Ao
14 Hacocni ITongaua BoAbI B CEILCKOM MECTHOCTHU
15 I'mnpaBnuyeckre MalivHEbI. LI XII na OAO «Meuen»
8 kuace
TeMmmepaTypa OKpyXKawlluel cpenbl, ee
1 Temmeparypa u3MeHeHne B mpenenax — YensiOuHCKoM
001acTH.
PaGora wu Temnomepenaya Kak | AHTPOTIOTEHHBIH HMCTOYHHUK TeIUIa Kak
2 CrocoObl M3MEHEHUs BHYTpeHHel | GakTop HapylleHus NpupoAHoro OamaHca
SHEpPIruu Tena. YensiOuHCKoM 00macTH.
OOpa3zoBaHne KOHBEKIIMOHHBIX TIOTOKOB B
3 Buas! Tennonepenaun: KOHBEKITHS.
MPOMBINUICHHBIX 30HaX YensOnHcKa
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«[lapaukoBeiii 3¢pdpexT» B YensOuHCKON

4 Buasl Tenonepenaun: n3nyyeHue.
00J1aCTH U €r0 BO3MOJKHBIC MOCIICICTBUSL.
Hapymienue MIPUPOTHO-KIIMMATHYECKUX
) VY aenpHas TEMIOEMKOCTb. ycaoBuii  YensOuHckoit  obmactu  mpH
OCYIIEHUHU BOJIOEMOB.
6 VY nenbHas TeIIoTa cropanus | Dxoysoruueckue  mpobmembr  TOL[ 1.
TOTLJIMBA Yensibuncka
Oco0eHHOCTH JTUTEMHOT0 MPOU3BOJACTBA HA
7 [laBnenue U KpUCTATUIU3 AU
npeanpuatun MEUEJL
OOpa3oBaHMe  KHUCJIOTHBIX  JIOKJAECH B
8 HcnapeHne 1 KOHICHCAITHS. o
UYensabuHckoit obnacTy.

9 Hacpimennelit  map.  BnakHocTh | 3HaueHHME BIaKHOCTH Bo3ayxa B JlemoBom
BO3/IyXa. JIBOPIE «YpaIbCKasi MOJTHUS
[Mpunnumer  pabOTBI  TETUIOBBIX

10 nsurareneil.  [lapoBas  TypOuna. | TemnoBsle  aBUTaTenu U DJKOJIOrus
JlBurarens BHYTPEHHETO cropanwus. | YenmsOuHCKa.

PeakTHBHEBIN IBUTATENb.
[IpeobpazoBanue SHEPTUH B
11 TEIJIOBBIX MallWHAX. YKOJOTHYecKkre | BO3MOKHOCTH HCTOIB30BaHUS COJTHEYHOM
po0IeMbl UCIOJIb30BaHNUs TEIUIOBBIX | 3Hepruu B YensiOuHckoi o0nactu.
MaIH.
OnekTpusanus Tell. DIEKTPUYECKUN
[Tpumenenue ANEKTPU3ALNU Ha
12 3apsana. J[Ba BuIa DIEKTPHYECKUX
o npousBoacTBe YOMK.
3apsnoB. BzaumoneiicTBue 3apsaaoB.
. . [TpoGnema 3axopoHeHuss U THepepabOTKU
[TOCTOSIHHBIN  2MEKTPUYECKUN TOK. .

13 AJIIEKTPOUCTOUYHUKOB B YensionHCcKOM

W cTouHMKY TOCTOSIHHOTO TOKA.
00J1aCTH.
Hcnonps3oBanue mnosynpoBoaHUKoB Ha 110

14 [TonynpoBOAHUKOBBIE TPUOOPHI. YHPOBOA

«IToser»

15 B3aumopeiictBrue MOCTOSIHHBIX | DKCKypcuss B (PU3MOTEPANeBTUUCCKUN
MarHuToB. MaruutHoe noJsie 3emian. | kabuner nosukanHukn YMK

16 [IpssmonmHeliHoe pacripocTpanenue | Habmonenne 3atMenmii B UenssOMHCKOM
CBeTa. obnactu
[Ipenomiienne CBETA. JInn3za.

17 @DOKycHOE  pacCTOsIHHE  JIMH3BL | DKCKypcus Ha  Ommkalmuidi  BOJoOeM:
@opmyna nuH3bl. OnTuYeckas CHa | COTHEYHBINH CBET B SIBICHHUSIX IPUPO/IBI
JIUH3BI.

'maz kak onrTuyeckas CcUCTEMa.

18 Teneckon Actpokomiuiekca UI'TIY.

OnTuyeckue mpruoOOpPEI.
9 ki1acc

19 3aKOH  BCEMHUPHOr0  TATOTEHHUA. | Bo3aMoxHOCTH HCIIOJIb30BaHUSA
HcKkyccTBEHHBIE CITYTHUKH 3€MJIH. CIYTHUKOBOM CBsA3M B UenssOMHCKOM 001acTi

20 Nmmnynsc. 3aKkoH coxpaHeHus | DKckypcusa, B YenssOMHCKHI a’poroprt:
UMITyJbca. PeakTUBHOE JIBH)KEHHE. TypOOpEaKTUBHBIC IBUTATEIN HA CAMOJIETAX

OcmoTp camoneroB B  YemssOMHCKOM
a’pOIoPT st CTpaHeHUs

21 MexaHnyeckue KoieOaHusl. pOTIopTY L yerp

HEUCIIPaBHOCTEM, CBSI3aHHBIX c

MTOBBIIICHHBIMH KOJICOAHUSIMU
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MexaHu4decKue BOJIHBL. Jlmaa

BiisiHue 1mymMoB Ha 30pOBbE 4YEJIOBEKA B

22
BOJIHBI. 3BYK. 30He YensiOMHCKOTO a’ponopTa
ConHeuHbI CBET B SBICHHUAX IPUPOJIBI,
23 CBeT — arieKTpOMarHuTHas BOJHA.
Habmonaembix Ha FOxxHOM Ypane
Hcnone3oBanue JO3UMETPUIECKUX
24 Jo3umerpusi.
npubopoB Ha Teppuropun FOYPCa
25 SnepHast sHEepreTuka. [IpoGnemsl ctpoutensctBa FOYASC
26 DxoJsiornueckue mpoodseMsl atoMubix | [locnenctBust  coOprtuii 1957 1. Ha

AJIEKTPOCTAHIU .

TEPPUTOPUU 00IaCTU
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