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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOT'O OOIET0 00pa30BaHUs COCTaBIEHA HA OCHOBE
MOJIOKEHUH ¥ TpeOOBaHWM K pe3ysbTaTaM OCBOCHUS Ha 0a30BOM YPOBHE OCHOBHOMU
oOpa3zoBarenbHO Mporpammebl, mnpenctaBieHHblx B @I'OC OOO, Ha ocHoBe (denepanbHON
paboueii mporpammsl OO0, a Takke ¢ yu€Tom QenepanbHoi paboueil mporpaMMbl BOCITUTAHUS U
Konuenmuu npenonaBanus yueoHoro npeamMera «Ouznkay.

Coneprxanne IporpaMMsl 1Mo (PU3MKe HAIPaBIEeHO Ha (POPMHUPOBAHNE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYAIOIIMXCS M OPTaHU3AIUI0 M3Y4YeHUs! (U3UKH Ha JEATEIEHOCTHOW OCHOBE. B
nporpaMme Mo (PU3MKE YYHUTBIBAIOTCS BO3MOXHOCTH YYE€OHOrO TpeAMeTa B pealn3aluu
tpeboBanuit ®I'OC OOO K TUIAHUPYEMBIM JIMYHOCTHBIM M METANpEeIMETHBIM pe3yJbTaTam
oOyueHusi, a TaKKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX IMpPEIMETOB Ha
YPOBHE OCHOBHOT'O 00IIIETO 00pa30BaHUS.

[Iporpamma mo (pu3mKe yCTaHaBIMBAET paclpeieieHne ydyeOHOro Marepuana Mo TofaM
oOydenus: (1Mo Kjiaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATEILHOCTh HM3YYCHHUS] TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COACPKAHMS U YUETE BO3PACTHBIX OCOOCHHOCTE N
o0ydJaronuxcs.

[Iporpamma no ¢usuke pazpadoTaHa C LEIbIO OKA3aHUS METOJUUYECKON ITOMOIIH YUUTEIIO
B CO3JJaHNH paboyel MPorpaMMsbl 10 y4eOHOMY MpPeIMETY.

®dusnKa SBIAETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHOHAYYHBIX YUCOHBIX MPEAMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JI€KaT B OCHOBE IMPOLECCOB U SIBICHUMN, U3yYaeMbIX XUMHEH,
OunoJyorueit, acTpoHOMHUEH U (pu3mdeckoil reorpadueit, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAOoCTaBisieT Haubojee siCHble 00Opa3lbl NMPUMEHEHHs HAyYHOrO MeToja
MO3HAHUS, TO €CTh Cr1oco0a MOIyUYEHHs TOCTOBEPHBIX 3HAHUI O MUDE.

Onna w3 TMaBHBIX 3a/a4d (U3HYECKOro 00pa3oBaHUsl B CTPYKType 0OIIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBaHMHM E€CTECTBEHHOHAYYHOH T'pPaMOTHOCTH M WHTEpeca K Hayke Yy
o0y4Jaronuxcs.

N3yyenne ¢u3nkun Ha 0a30BOM YpPOBHE IMpeNAroyiaraeT OBJAJACHHUE CIEAYIOUIUMHU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYYHYIO TPAMOTHOCTbD:

Hay4HO OOBSICHATD SIBJICHUS,
OLICHMUBATh U IIOHUMAaTb 0COOEHHOCTH HAyYHOI'O UCCJICAOBAHMUA,
HHTCPHIPCTUPOBATH AAHHBIC N UCIIOJIb30BATh HAYUHBIC JOKA3aTCIILCTBA JJI TTOJIYUCHU S BBIBOJOB.

Henn wm3ydyenus ¢GU3MKU HA YpOBHE OCHOBHOrO 0OIIero oOpa3oBaHHUS ONpeAeNeHbl B
Konnenmuu npenogaBanus yuebHoro npeamera «®dusuka» B 00pa3oBaTeIbHBIX OpPraHU3alUigX
Poccuiickoit ®eneparnuu, peaqu3yrOIIMX OCHOBHBIE 0011e00pa3oBaTeNibHbIE MPOTPAMMBI,
yTBepxka€HHON pemenreM Kosmnernn MunucrepcTBa npocsemenus Pocculickoir ®@enepauun
(mporoxon ot 3 nexadbps 2019 r. Ne [IK4BH).

Hean u3yvyenus pusnku:

npuoOpeTeHne HMHTepeca M CTpeMJICHHsS OOydaloIIMXCsl K HAayYHOMY H3YUYEHHMIO TNPHPOJIBI,
pa3BUTHE UX UHTEJUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEICTABICHUN O HAyYHOM METOJIe TIO3HAHUS U (OPMHUPOBAHUE HUCCIIEI0BATENHCKOTO
OTHOIIEHHSI K OKPY>KAIOLIUM SIBJICHUSM;



(dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3yuyeHHsI OCHOB CTPOSHHS MAaTepUH U
(byHIaMEHTAJIBHBIX 3aKOHOB (PH3UKH;

(dbopMHUpOBaHHUE TPEACTABICHUN O PonM (HU3UKU Uil PA3BUTHS JPYTUX ECTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE MPEACTABICHUI O BO3MOXHBIX cepax Oyaymied mpodeccuoHaIbHON AesITeIbHOCTH,
CBSI3aHHOU C (PM3UKOH, MMOATOTOBKA K JaTbHEHIIIEMy OOYYCHHIO B 3TOM HAIPABICHHH.

JlocTmkeHne STUX Leleld mporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
00pa30BaHus 00eCcTIeUnBaCTCS PEIIEHUEM CIEeIYIOINX 3aay:

npuoOpeTeHne 3HAHWKA O JMCKPETHOM CTPOCHUHW BEIIECTBA, O MEXAHWYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne yMEHUN ONHUCHIBATh U OOBSICHATH (DU3MUECKHE SIBJICHUS C HCIOJIb30BAHHEM
MOJYYEHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHUsI MPOCTEHINX PACUYETHBIX 3aJa4 C MCIOJIb30BaHUEM (PU3NUYECKUX
MOJIeJIeH, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33714,

pa3BUTHE YMEHHI HAOIIOaTh MPUPOIHBIC SIBJIICHUS U BBITIOJIHSTH OMBITHI, JIA0OPATOPHBIE PAOOTHI
Y DKCIIEPUMEHTAJIbHBIE UCCIICIOBAHUSI C UCTIOIB30BAHNEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB PabOThI ¢ HHMOpMaIuer PU3NIECKOTo CopepKaHus, BKII0UYass HHPOPMAIIUIO
0 COBPEMEHHBIX JIOCTHKEHUAX (QU3UKH, aHATN3 U KPUTHIECKOE OlIEHUBaHUE NH(OPMAIUH;
3HAKOMCTBO €O cdepamMu Tpo(heCcCHOHATBEHON NeATeTbHOCTH, CBS3aHHBIMH C (U3UKOH, H
COBPEMEHHBIMH TE€XHOJIOTHUSAMH, OCHOBAHHBIMH Ha TOCTIKCHUSIX (PU3HMUECKON HAYKHU.

Ha uzyuyenue ¢usuku (6a30BbI ypOBEHH) HA YPOBHE OCHOBHOTO 00IIero 0Opa3oBaHMS
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 gacoB (2 yaca B
HeJeno), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipemaraemerii B mporpamme 1o (u3uKe mepedeHb J1adopaTOPHBIX PabOT U OMBITOB HOCUT
PEKOMEHIATEbHBIA XapaKTep, YYHTENb JelacT BHIOOp TpOBelneHHs TabOpaTOpPHBIX PadOT H
OIBITOB C YYETOM UHANBUIYAITBHBIX OCOOCHHOCTEH 00YJarONINXCsl, CIICKA IKCIIEPHMEHTAIBHBIX
3aJJaHnl, TIpeIaraeMbIX B paMKax OCHOBHOTO I'OCYJJApCTBEHHOTO 3K3aMeHa 10 (hU3UKe.

COJEP)KAHUE OBYYEHUA
7 KJIACC

Pa3znen 1. @usuka u e€ poJib B NO3HAHUHU OKPYKAKOIIEr0 MUPA.

dusznka — HayKa O Ipupozue. SIBnenus IIpUpOAbI. duznyeckue SIBJICHUS: MCXaHHUYCCKUC,
TCIJIOBBIC, JICKTPUYICCKUEC, MA'HUTHBIC, CBETOBBLIC, 3BYKOBBIC.

®dusndeckue BenMMuuHBL M3mepenue Qusndyeckux BenmuuuH. Dusndeckue TPHOOPHI
[TorpemHocTs u3MepeHuid. MexxyHapogHasi CHCTeMa SMHHII.

Kak ¢usuka u 1pyrue ecTtecTBEHHble HAayKH H3y4yaroT Hpupoiy. EcrecTBeHHOHay4yHBIN
METOJ] TO3HaHMs: HaOIOAEHUE, IIOCTAaHOBKAa HAYYHOIO BOINPOCA, BBIABWKEHHE THUIOTE3,
SKCMEPUMEHT M0 TPOBEpKE THUIOTe3, OO0bsACHeHHe Halmonaemoro sBieHus. OmnucaHue
(bU3NYECKUX SBJICHUH C TOMOLIBIO MOJETEH.



Jemoncmpayuu.

1. MexaHqucm/Ie, TCIJIOBBIC, JICKTPUUCCKUEC, MAI'HUTHBIC, CBETOBLIC ABJICHUA.
2. O®wuznyeckue MpuOOPHI U MPOLEAYpa NPSAMBIX M3MEPEHHMI aHAJOTOBBIM U LHU(POBHIM
puOOpOM.

Jlabopamopmuvie padbomot u onvimel.

Onpenenenre HEHbl JeJIEHUs MIKAJIbl U3MEPUTEIBHOTO IIpudopa.

N3mepenue paccTossHUM.

N3mepenne 00bEMa JKUAKOCTH U TBEPIOTO Tea.

Ornpezenenre pa3MepoB MaJbIX TeJl.

WN3mepenue TemmepaTypsl Mpu MOMOIIM JKHUIAKOCTHOTO TEpPMOMETpa M JlaT4uMKa
TEMIEPATYPHI.

6. IlpoBeneHue wuccieOBaHMUS IO MPOBEPKE THUIOTE3bl: JabHOCTh MOJIETA LIAPUKA,
MyIIEHHOr0 TOPU30HTAIbHO, TEM 0O0JIbIlIE, YeEM OOJIbIIIE BHICOTA ITyCKa.

I

Pa3pnen 2. HepBOHa‘IaJIbeIe CBE/ICeHUS 0 CTPOCHUU BelLIECTBA.

CTpOGHI/Ie BC€IIEeCTBA. aTOMBI H MOJ'IeKy.TII)I, nux paSMepBI. OHBITBI, JTOKAa3bIBAKOIIINUEC
JMCKPETHOE CTPOCHHE BEIIECTBA.

JBmkenne wyactuil BemecTBa. CBs3b CKOPOCTH JBMKEHUS 4YaCTHII C TEMIIEpaTypoil.
bpoyHoBckoe naBmxenue, muddysus. BzaumoneicTBHe dYacTHI] BEIIECTBA: MPUTHKEHUE U
OTTAJIKMBAHUE.

ArperaTHble COCTOSTHHSI  BEIIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEH U TBEPIBIX
(kpucTaymuinyeckux) Tes. B3auMocBsi3b Mexay CBONCTBAMHU BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M HUX aTOMHOMOJEKYJSpPHBIM CcTpoeHHeM. OCOOEHHOCTH arperaTHBIX COCTOSHUN
BOJIBI.

Jemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JABMKCHUSI.

Ha6mronenue auddysun.

3. HaOnroneHue SBICHHA, OOBSICHSIOIIUXCS MPHUTSHKCHUEM WM OTTAIKHMBAHUEM YaCTHIL
BEIIIECTBA.

N

Jlabopamopuovie pabomel u onvimel.

1. OueHka quameTpa aToMa METOJIOM PAIOB (C UCTOIb30BaHUEM (poTorpaduii).
2. OmbITHI 110 HAOIIOICHUIO TEIIOBOTO PACIIMPEHHUSI Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO JEHUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSIKEHUS.

Paznea 3. /IBu:keHune U B3auMo/IeiicTBHE TeJl.

MexaHn4ecKoe IBUKEHHUE. PaBHOMepHOG U HCPABHOMCPHOC JBUKCHHC. CKOpOCTB.
Cpez[Hsm CKOpPOCTh ITIpHU HCPABHOMCPHOM IABUKCHUMU. Pacuér IIyTH 1 BpECMCHU JIBUKCHH .

SIBnenue HWHCPLUH. 3akoH HWHCPUHHU. BzauMmoneiictBue Tea Kak IpuirnHa HU3MCHCHU
CKOpPOCTHU ABHXKCHUS TCII. Macca kak MEpa HMHCPTHOCTU TeEJIaA. IInoTHOCTH BelIecTBa. CBs3b
IIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B CIMHUIIC 00BéMa BCIICCTBA.



Cuna xak xapakTepucTuka B3aumozeWctus ten. Cwia ynpyrocth W 3akoH ['yka.
W3mepenue cuiibl ¢ IOMOIBIO TUHAMOMETpa. SIBJIEHUE TATOTEHU U cuila TsbkecTu. Cuia TshkecTu
Ha Jpyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue cuil, HAIIPABIEHHBIX 10 OAHOM IPSMOM.
PaBnogeiictByromas cui. Cuna tpeHus. TpeHue CKobKeHus U TpeHue 1okosi. TpeHue B npupoie
U TEXHHUKE.

Jemoncmpayuu.

HaOnroneHne MexaHUYECKOro ABMKEHHMS Tea.

N3mepenue ckopocTy NpsSMOIIMHENHOTO IBUKECHHS.
Habnronenue siBjaeHUs] UHEPIUU.

Habntoienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU TEII.
CpaBHeHHE Macc 10 B3aUMOJICHCTBHUIO TEIL.

CrnosxeHue cuil, HalpaBJIE€HHBIX 110 OJJTHOW MPSIMOH.

o0 khwNPRE

Jlabopamopmusie pabomot u onvimel.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JBMKEHHUS (IIapuKa B KUJIKOCTH, MOJEIU
ANEKTPUYECKOTO aBTOMOOUJIS U TaK Jlajee).

2. OmpeneneHue cpefHeil CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuKa MO0 HaKIOHHOM
MJIOCKOCTH.

3. Omnpeznenenue MIOTHOCTH TBEPIOTO TENA.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsKeHus (nedopMaiuu) MNpYyKUHBI OT
MIPUIIOKEHHON CHUJIBI.

5. OneIThbl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHUS CKOJBXKEHHUS OT Beca Tela U
XapakTepa CONPUKACAIOIINUXCS TOBEPXHOCTEH.

Pa3znea 4. /laBienune TBEPABIX TeJl, )KUAKOCTEN U ra3oB.

JaBnenue. CriocoObl YMEHBIIICHUS U YBEJIMUEHUS JaBiieHus. JlaBienne raza. 3aBUCUMOCTD
JaBJICHUA ra3a oT 00béMa, TeMreparypsl. [lepenaya naBieHust TBEPABIMU TEIAMHU, )KUIKOCTSIMH U
razamu. 3akoH [lackans. [TneBMaTmyeckue MamuHbl. 3aBUCUMOCTb JABJICHHS JKUJIKOCTH OT
rnyounsl.  ['wapocratuueckuit  mapagokc. CooOmiaromuecs cocyabl.  ['mapaBnuueckue
MEXaHHU3MBI.

Atmocdepa 3emuin u arMmocdepHoe AaBieHue. [IpuuuHBI CyIIeCTBOBaHHS BO3AYIIHON
obonoukn 3emiu. OnbiT Toppuuemnu. M3mepenue atmochepHOro naBlIeHHA. 3aBUCHMOCTH
aTMoc(epHOro JaBiieHHUS OT BBICOTHI HaJl YypoBHeM Mops. [lpubopbl i u3MepeHUs
aTMoc(epHOro aBIeHHUS.

JleiicTBHE KUIKOCTH M Ta3a Ha MOTPY:KEHHOE B HUX TeJo. BriTankuparomas (apxumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxoriaBanue.

Hemoncmpayuu.

3aBUCHUMOCTD JaBJIEHUS T'a3a OT TEMIIEPATYyPBhI.

[lepenaua naBneHus )KUJIKOCTBIO U Fa30M.

Coobmuaromuecst cocypl.

I'mppaBnuueckuit mpecc.

[IposiBienue aericTBUS aTMOC(EPHOTO TABICHHUS.

3aBUCHMOCTD BBITAIKUBAIOIIECH CHIIBI OT 00bEMA OTPYKEHHON YACTH TeNla U TUIOTHOCTH
JKHIKOCTH.
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7. PaBEeHCTBO BBITAJIKMBAIOLIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.
8. VYcioBue IuIaBaHus TeIl: IJIaBAHUE WM IIOIPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOLICHUS
IJIOTHOCTEHN TeJIa U KUJIKOCTH.

Jlabopamopuvie padbomost u onvimel.

1. HWccnemoBanue 3aBUCHUMOCTH Beca Tejla B BOJE OT 00BbEMaA MOTPYXKEHHOM B >KUAKOCTD
4acTH TeJa.

2. OmnpezeneHue BbITAIKUBAIOLIEH CUIIBI, JEMCTBYIOLIEH Ha TEJIO, OIPYKEHHOE B )KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CHUJIbI, JCMCTBYIOIIEH HA TEIO B KUIKOCTH,
OT Macchl Tena.

4. OnbIThl, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJKUBAIOUIEH CHJIBI, JIEHCTBYIOIIECH Ha
TEJIO0 B XKHUJIKOCTH, OT 00BhEMA MOTPYKEHHOU B JKHJIKOCTH YaCTH TeJla U OT IJIOTHOCTH
KUJIKOCTH.

5. KoHcTpynpoBaHuMe apeoMeTpa WM KOHCTPYMPOBAHHME JIOJAKHM M OIpEICIeHHe €€
Irpy30I0AbEMHOCTH.

Paspen 5. Padora u MmomiHoCTh. JHEprus.

Mexannyeckast pabora. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbluar, 070K, HaKJIOHHAs! MI0cKoCTh. [IpaBuiio paBHOBecus pblyara.
[Ipumenenue mnpaBuia paBHOBeCHS pblyara K OlOKy. «3osotoe mnpaBuio» mexaHuku. KIIJ]

IMPOCTBIX MCXAHU3MOB. HpOCTBIe MEXaHU3MbI B 6I)ITy U TEXHHUKE.

Mexannueckas sHeprusi. Kunetnueckas v noteHanbHas s1Heprus. [IpeBpanienue ogHoro
BHUJa MEXaHUYECKON PHEPTUH B IPYror. 3aKOH COXpPAHEHUsI SHEPTHUU B MEXAHUKE.

Jemoncmpayuu.
1. TIpumepsl IPOCTHIX MEXaHU3MOB.
Jlabopamopuwvie pabomel u onvimel.
1. Ompenenenue pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM JIBIDKEHUM Tela IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycnoBHil paBHOBECHS pbluara.

Namepenne KIIJI HakTOHHOM MIIOCKOCTH.
4. H3yueHue 3aKOHA COXpPaHEHUSI MEXaHUYECKOMN SHEPIUH.

w

8 KJIACC
Pa3pnen 6. TenioBbie IBJICHUS.

OCHOBHBIC TTOJI0KEHHUS MOHeKYHﬂpHO'KHHeTquCKOﬁ TCOpHU CTPOCHUSA BCIICCTBA. Macca u
pa3sMEpbl aTOMOB U MOJICKYJIL. OHBITBI, IMOATBEPKAAOIINEC OCHOBHBIC TTOJIOKCHHUA MOJICKYJISIPHO-
KUHETHYECKOU TCOpHU.

Mogenu TBépI[OFO, KUJIKOTO U ra3006pa3H0r0 COCTOSIHUI BEILIECTBA. KpI/ICTaJ'IJ'II/I‘-IeCKI/Ie u
aMOp(pHLIC tena. OObSICHEHHE CBOWCTB rasos, JKUJIKOCTEH U TBép)IBIX TEJI Ha OCHOBE IIOJIOKEHUI
MOHGKyanHO-KHHeTquCKOﬁ TCOpHHU. CMmaunBaHue u KalnuJUIApHBIC  SIBJICHUSL. TennoBoe
pacIupCHUC U CKATUC.



Temneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBbIO TEIUIOBOTO JBM)KEHMSI YacTHLL.
Buytpennsis sneprus. CnocoObl HI3MEHEHUS BHYTPEHHEH SHEpTUH: TeIIonepeaaya i COBEpLUICHUE
paboThl. Bujpl Temonepenayu: TeI0NPOBOIHOCTh, KOHBEKIHS, U3ITyYCHHE.

KonndecTtBo TernoTel. YjaenbHas TEIIOEMKOCTh BeIIECTBA. TemaooOMeH W TeIuioBOe
paBHOBecHe. YpaBHEHHE TeEIUIOBOro OanaHca. IlnaBneHne u OTBepAeBaHHME KPHUCTAUIMYECKUX
BEILIECTB. YJelbHas TemioTa tuiaBieHus. [lapooOpasoBanune u koHjaeHcanus. VMcmapenue.
Kunenue. YnenbHas Tteruiora napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMoc(hepHOro aBIcHHUS.

Brnaxxnocts Bo3ayxa.
DHeprus TOIIUBA. Y IebHas TEIJIOTa CTOPAHMUSL.

[punnunsr padotel TemoBbix asurarenei KIIJ[ TeruoBoro asurartens. Temosble
JIBUTATENIN U 3alIATA OKPYKAOIIEH CPEIbI.

3aK0oH COXpaHEHUs U MPEBPAIICHHS YHEPTUHU B TEIUIOBBIX MPOIIECCaX.
Jemoncmpayuu.

HaGmronenne 6poyHOBCKOTO JBUKEHUS.
Ha6mronenue auddyzun.
HaGmoienne SBICHUI CMaYMBaHUS M KAIMMJUTSIPHBIX SBIICHHM.
Habnronenue TemnoBoro paciupeHust Tei.
W3menenue naBieHus ra3a npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WIIN OXJIAXKICHHH.
[IpaBuna u3mMepeHus: TeMrnepaTyphl.
Bunael Tenonepenayu.
OxnaxkieHre Ipu COBEPIIEHUHU PaOOTHI.
Harpesanue npu coBepiieHUH pabOThl BHEUTHUMH CHUIIaMH.
. CpaBHEHHUE TETNIOEMKOCTEN pa3IMYHBIX BEIIECTB.
. HaGmronenue xumnenusl.
. HaGmoienne noctosiHCTBA TeMIIepaTyphbl IIPH IJIaBJICHUU.
. Mopenu TemIoBEIX ABUTraTEIIEH.
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Jlabopamopuwvie pabomuol u onvimel.

OnbITh IO OOHAPYKEHUIO NEHCTBUSI CHIT MOJIEKYJISIPHOTO MIPUTSKEHHUS.

OnbITH! IO BBIPAIIMBAHUIO KPUCTAIUIOB IIOBAPEHHOMN COJIM WIIM caxapa.

OnbITh! 10 HAOIOICHHUIO TEIUIOBOTO PaCUIMPEHHs Fa30B, )KUJKOCTEH U TBEPBIX TEIl.

Omnpenenenue 1aBiaeHus BO3yXa B OalIOHE IIITPULIA.

OnbIThl, JI€MOHCTPUPYIOIIKME 3aBUCHUMOCTb JaBJICHUsS BO3/AyXa OT €ro oobémMa u

HarpeBaHMsI WM OXJIaXICHUS.

6. IIpoBepka TUMOTE3bl JHMHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPHUUECKON TPyOKe OT TeMIIepaTyphl.

7. HabmoneHune M3MEHEHHUS BHYTPEHHEW SHEpruM Tejla B pe3yibTare Terulonepeaadd u
pabOoThl BHELIHUX CHIIL.

8. MHccrnenoBanue sBiIeHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJOJHON U ropsiueit BOJIbI.

9. OmpeneneHune KOIMUECTBA TEIJIOTHI, TOIYYEHHOTO BOJON MPU TEINIOOOMEHE C HarpeThiM

METAJUNINYECKUM LIMIIMHAPOM.

arwdPE



10. OnpeneneHue yAeapHOM TEMI0EMKOCTH BELIECTBA.
11. UccnenoBanue mpouecca uenapeHus.

12. OnpeneneHre OTHOCUTEIbHON BIAXKHOCTH BO3/1yXa.
13. OmnpeneneHue yAeabHON TEMIOTHI IIABIEHUS JIbAA.

Pa3znen 7. DnekTpuyeckne i MATHUTHbIE SIBJICHHS.

OnexTpusanus Tei. /IBa poaa sanekTpuyeckux 3apsaoB. BzaumoneiictBue 3apsyKeHHBIX TEII.
3axoH KysoHa (3aBUCMMOCTH CUJIbI B3aUMOJICHCTBUS 3aPSKEHHBIX TEJl OT BEJIMUYMHBI 3apsSa0B U
paccTOsSHUS MEXAY TeJlaMu ).

Onextpuueckoe none. Hanpspk€HHOCTH anekTpuyeckoro nosis. [IpuHumn cynepnosuiun
AIIEKTPUYECKHX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTapHBIM 3yekTpuueckuil 3apsg. CrpoeHue
atoMa. [IpoBOAHMKY U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOro 3apsa.

DNEeKTPUYECKU TOK. YCJOBHUS CYIIECTBOBAHUS DIIEKTPUUECKOTO0 ToOKa. McTouHUKH
MOCTOSTHHOTO TOKa. JIEMCTBUSI AIEKTPHUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE).
DJIEKTPUYECKHI TOK B JKUAKOCTAX U razax.

Onektpuyeckas 1enb. Cuia Toka. OekTpuyeckoe HampspkeHue. CompoTHBIEHUE
MPOBOJIHUKA. YJIENTbHOE CONPOTHUBJIEHWE BemiecTBa. 3akoH Owma Ui yyacTKa IEMH.
[TocnenoBarensHOE M TAPAIETHFHOE COSTUHEHNE TIPOBOTHUKOB.

PaboTa 1 MOIITHOCTH AneKTprYecKoro Toka. 3akoH Jxoyns—JIeHma. DnekTpudeckue 1nend u
MOTPEOUTENH dIEKTPUUECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

IloctossHABIE MarHuTBEL. B3anMoAeHCTBHE ITOCTOSHHBIX MAarHWTOB. MAarHuTHOE IOJe.
MaruauTHO€e nosie 3eMJIM U €ro 3Ha4eHue ISl )Ku3HU Ha 3emiie. OnbIT DpcTega. MarHuTHoe mose
ANEKTPUYECKOTO ToKa. [I[puMeHeHne 3JEeKTPOMArdHuToB B TeXHUKE. [[eficTBHEe MarHUTHOTO TOJIs
Ha TIPOBOJHUK C TOKOM. OJIEKTPOJBHUIaTeilb IIOCTOSHHOIO TOKa. lcmosib3oBaHue
AJIEKTPOJIBUTATEIICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apajgesa. SIBieHwe dneKkTpoMarHUTHOM  wHAyKuuu. IlpaBuio  Jlenua.
Onektporenepatop. CrocoObl MOMyYeHUs AIIEKTPUUYECKONM HHEPruu. OIJIEKTPOCTAHIMU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX YHEPTUU.

Hemoncmpayuu.

OnexTpusanus Tell.

JIBa poza 2JEeKTPUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEIL.
YCTpONCTBO U AEUCTBUE HIIEKTPOCKOIA.
OneKTpocTaTuYecKast MHIYKIIHS.

3aKOH COXPaHEHHUs DIEKTPUUECKUX 3apsI0B.
IIpoBOAHMKY U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO OIS,
HcToYHMKH ITOCTOSTHHOT'O TOKA.

JIeNCTBHS DIIEKTPUYECKOTO TOKA.

10 DNEKTPUUYECKUI TOK B JKUJKOCTH.

11. T"a30BBlii pa3psn.

12. 3MepeHne CUIIbl TOKA aMIIEPMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

H3MepeHne 3JIeKTpUYECKOro HaNpsKEHUS. BOJIbTMETPOM.

Peocrar u marazuH COIpOTHUBIICHUM.

BzanmoeiicTBre MOCTOSHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTHU Pa3JIEJICHUS MTOJIKOCOB MarHuTa.
MoaenupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OmnsIT Dpcrena.

MarnuTtHoe 1oJie ToKa. DJIEeKTPOMAarHmr.

JlelicTBME MarHUTHOTO IOJIS1 HA POBOJIHUK C TOKOM.
DNEeKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

Hccnenoanue ABiIeHUS 3JIEKTPOMArHUTHOM UHTYKIIHH.

OnsiTel Dapajyes.

3aBUCUMOCTD HAIPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBECHHSI.
DIEeKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopmusie pabomot u onvimel.

IR A

10.
11.
12.

13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI 10 HAOTIOACHUIO 3JEKTPU3ALMH TEJ UHIYKIUEN U TP CONPUKOCHOBEHUH.
HccnenoBanue nelcTBUS 3IEKTPUUECKOTO OIS HA MPOBOJHUKHU U AUDIICKTPUKH.

COopka 1 mpoBepKa pabOThI AMEKTPUIECKON IETTH MOCTOSHHOTO TOKA.

W3mepenue u peryanpoBaHUe CUITbI TOKA.

N3mepenue u peryinrpoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 Pe3UcTop, OT COMPOTHUBIICHUS
pe3ucTopa U HaNpsHKEHUS Ha PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUYECKOTO COITPOTUBIECHUS POBOJIHUKA
OT €ro JJIMHBI, IUTOIIAIN [TONIEPEYHOI0 CEYEHUS U MaTepHaa.

[IpoBepka mpaBuiia CIOKEHUS HAIPSHKEHUH MPU MOCIEI0BATEIbHOM COECIUHEHUHN JIBYX
PE3UCTOPOB.

[IpoBepka nmpaBuia AJis CUJIbI TOKA MIPU NApATIIETIBHOM COEAMHEHUHN PE3UCTOPOB.
Omnpenenenne paboThI AEKTPUUECKOT0 TOKA, UIYLIETO Yepe3 PE3UCTOP.

OrnpeneneHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WIYILETO YEpe3 JaMIIOUKy, OT HalpsDKEHHs Ha
HEN.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanue MarHUTHOTO B3aMMOJIEHCTBUSI IOCTOSIHHBIX MarHUTOB.

N3y4yeHre MarHUTHOTO MOJISI TOCTOSTHHBIX MAarHUTOB MPHU UX 00BEAMHEHUHU U pa3felCHUH.
HccnenoBanue necTBUS ANEKTPUUECKOr0 TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aWMOJECHCTBUS KATYLIKH C TOKOM M
MAarHuTa OT CHJIbl TOKa M HAIPaBJICHUs TOKA B KaTYIIIKE.

N3yueHue neicTBUSI MAarHUTHOTO MOJIs1 HA IPOBOJAHUK C TOKOM.

KonctpyupoBanue u uzyueHue padoThl 3JEKTPOABUTATEISL.

N3mepenue KI1J] anekTpoaBurareabHON yCTaHOBKH.

OnbIThl MO HCCIEAOBAHUIO SIBJICHUS AJIEKTPOMAarHUTHOM WHIYKUUU: HCCIEIOBaHUE
W3MEHEHU 3HAYE€HUsI U HANPABJICHUSI UHIYKIMOHHOTO TOKa.

Pa3nen 8. CBeTroBhIe IBJICHUS.

queBaﬁ MoOJeb cBeTa. VICTOYHMKM CBeTa. HpHMOHHHCﬁHOe PacnpoCTpaHCHUC CBCTA.
3aTMeHHs COJ'IHI_[a u .Hy'HBI. OTpa)KCHI/Ie cBera. Ilmockoe 3C€pKaJo. 3akoH OTpaXXCHUs CBCTA.



[Tpenomiienne cera. 3aKoH IpenomiieHUs cBeTa. [loqHOe BHYyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHne MOJHOTO BHYTPCHHCT'O OTPAKCHUSA B OIITUYCCKHUX CBECTOBOJAAX.

Jlunza. Xon nyueit B smH3e. Onruueckas cucrema (oToamnmapara, MHKPOCKOINA H
Tesleckona. 11a3 kak onTuyeckas cuctemMa. ba3opykocTs U 1anbHO30pKOCTb.

Jemoncmpayuu:

[IpssMOnMHENHOE PAaCIIPOCTPAHEHHUE CBETA.

OTtpaxkeHue cBera.

[Tosrydaenne n300pakeHMI B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienune cpera.

OnTHyeckuii CBETOBO/I.

Xon nyyeil B coOuparoieil JnH3e.

Xop Jydell B pacCenBarOILIEH JIMH3E.

[Tonydyenne nzo6paxeHni ¢ TOMOIIBIO JINH3.

[Ipunnun neiictBus ¢poroannapara, MUKpPOCKOINA U TEJIECKOIA.

© oo Nk wWdDE

Jabopamopnsie padomor:

1. MHccnemoBaHue 3aBUCUMOCTH yTJIa OTPAXKEHHUSI CBETOBOTO JIyda OT YTJIa ITaJICHHUS.

N3ydenne xapakTepUCTHK U300pakKCHHSI IIPEIMETa B TUNIOCKOM 3epKaJie.

3. MHccrenoBanue 3aBHCHMOCTH YIJIa MPEIOMIICHHS CBETOBOTO Jy4a OT yIJia TaJeHHs Ha
TPaHUIIEe «BO3ILyX—CTEKIION.

4. Tlomyuenune n300pakKeHUI C TOMOIILI0 COOMPAIOIIEH JTUH3HI.

n

9 KJIACC

Pa3nen 9. Mexanun4deckue siBJICHHUSA.

MexaHudeckoe JABUIXKCHUC. MaTepI/IaJIBHaH touka. Cucrema orcuéra. OTHOCHTEIHLHOCTD
MEXaHHUYCCKOIro JIBUKCHUS. PaBHOMepHoe HpHMOHHHeﬁHOC JABHKCHUC. HCpaBHOMepHOC
pr[MOJ’IHHCﬁHOC JBWKCHUC. Cpe,I[HHH N MI'HOBCHHAasl CKOPOCTb TECjIa IIPpU HEPABHOMCPHOM
JABUIKCHUH.

Yckopenue. PaBHoyckopeHHOe npsiMosinHeiiHoe ABrkeHne. CBoOonHoe maaeHue. OnbIThl
T"amunes.

PaBHOMepHOe nBMXKeHHE MO OKpyxHOCTH. Ilepuon u yacrora oOpamienus. Jlunelnas u
yTJI0Basi CKOPOCTHU. LIeHTpoCcTpeMUTENBHOE YCKOPEHHE.

ITepBbiit 3axkoH Hprorona. Bropoi 3akon Herorona. Tperuit 3axon Herorona. IIpuHnmn
CYNEPIIO3ULIUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMsI: CHJ1a TPEHUS CKOJIbKEHUS, CHJIa TPEHUSI IIOKOS,
JpyTUe BUBI TPEHUSI.



Cuna TSKECTH M 3aKOH BCEMHUPHOTO TITOTCHUS. YCKOpEHHE CBOOOJHOTO IaJeHUS.
JBwxenue mianet Bokpyr Comnnua. [lepBast kocmuueckast ckopocTs. HeBecoMocTh U neperpy3Ku.

PaBHOBecue MarepuanbHOM TOYKU. AOCOIIOTHO TBEPOE Teno. PaBHOBecue TBEPIOTO Tema
C 3aKpEIUIEHHON OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynbe Tena. M3menenne umnyibca. Mmnynbe cuibl. 3aKOH COXpaHEHMs] UMILYJIbCA.
PeakTuBHOE nBHKEHUE.

Mexannueckasi paborta U MomHOCTh. PaboTta cun TspkecTH, ynpyroctd, TpeHusi. CBs3b
sHepruu u paboTel. [loTeHnManpHas 3Heprus Tena, MOJHATOrO HaJ IMOBEPXHOCTHIO 3EMIIU.
[TorennmanpHas 3HEprus ckarod npyxuHsl. Knnernueckas sHeprus. TeopeMa 0 KHHETHUYECKON
SHEpPruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHH.

emoncmpayuu.

HaGnronenne MexaHU4eCcKOTo JBMKEHUS Tela OTHOCUTEIBHO PA3HBIX TENl OTCUETA.
CpaBHeHMeE MTyTeH U TPACKTOPUH IBIPKEHUS OTHOTO M TOTO YK€ TeJla OTHOCUTEIHHO Pa3HBIX
TEJI OTCUETA.

N3mepenune CKopoCcTH U yCKOPEHHS MPSIMOJIMHEHHOTO JBUKEHUSI.

HccnenoBanue mpu3HakoB PaBHOYCKOPEHHOTO JABMKCHHUSI.

HaGnronenue neukeHus Teaa mo OKpy>KHOCTH.

HaGmronenne MexaHU4eCKuX SIBJICHUH, MPOUCXOAIINX B cucteMe oTcuéra «Tenmexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBW)KEHUN OTHOCHUTENIbHO KaOuHeTa (pU3uKH.

7. 3aBUCHUMOCTb YCKOPEHUS TeJla OT MACChl TeJa U IEUCTBYIOIIEH HAa HETO CHUJIBL.

8. HaOmroneHue paBeHCTBA CUJI TIPU B3aUMOJCHCTBUU TE.

9. H3mMmeHeHue Beca Teja IMPU YCKOPEHHOM JIBUKEHUU.

10. I[lepenaya ummyJibca Py B3aUMOJICHCTBUU TEI.

11. TIpeoOpa3oBaHus SHEPTUH MPU B3aUMOJACHCTBUH TEll.

12. CoxpaHeHHE UMITYJIbCA PU HEYTIPYTOM B3aWMOICHCTBUU.

13. CoxpaHeHHe UMITYJIbca TTPH a0COFOTHO YIIPYTOM B3aUMOICHCTBHUH.

14. HabGmroieHre peakKTUBHOTO JABUKCHHUSI.

15. CoxpaHeHHE MEXaHUYECKOH YHEPTUH ITPHU CBOOOTHOM TIaJICHHH.

16. CoxpaHeHHE MEXaHUYECKON SHEPIUU NIPHU ABWKECHUU TeJjla Mo IEUCTBUEM MPYKUHBI.

A

A

Jlabopamopnuvie pabomul u onvimot.

1. KoHcTpyupoBaHHEe TpakTa Jijlsl pa3roHa U JallbHEHIIIEr0 paBHOMEPHOT'O JIBHIKEHHS IIApUKa
VT TEJICHKKH.

2. OmpegeneHue cpenHell CKOPOCTH CKOJBKEHUs OpycKa WM JBUKEHHS IIapuKa [0
HAKJIOHHOMW TUIOCKOCTH.

3. OmpeneneHue yCKOpeHHUs Tela MNpPU PABHOYCKOPEHHOM [BUKEHHHM IO HAKJIOHHOM
TUTOCKOCTH.

4. WccnenoBanue 3aBUCHMOCTH ITYyTH OT BPEMEHHU INPH PABHOYCKOPEHHOM JBYIKECHHH 0€3
HaYallbHOM CKOPOCTH.

5. TlpoBepka TUmoTe3bl: €CIH MPU PABHOYCKOPEHHOM JIBHKEHHH 0€3 Ha4allbHOM CKOpPOCTHU
MyTH OTHOCSITCS KaK psiJi HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME MPOMEXYTKH BPEMEHU
OJIMHAKOBBI.

6. HccnemoBaHue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHUS OT CHJIBl HOPMAJILHOTO JTABICHHUS.

Omnpenenenre KodpGUIMEHTA TPEHUS CKOIBKEHHUSL.

8. OmpeneneHue kECTKOCTH MPYKUHBI.

~



10.

11.

Omnpenenenue pabOTBl CHIJIBI  TPEHUS TPH PABHOMEPHOM JBWKEHHUH Tela IO
TOPU30HTAJIBHON IIOBEPXHOCTH.

Omnpenenenue pabOTbl CHIIBI YNPYTrOCTH IIPH IMOABEME TIpy3a C HCIOJIB30BAHUEM
HETIOJIBM’KHOTO U TIOJIBMKHOT'O OJIOKOB.

N3yueHne 3ak0Ha COXpaHEHUs YHEPTUH.

Pazgea 10. Mexannueckue K0J1e0aHUA U BOJTHBIL.

KonebatenbHoe nmxeHue. OCHOBHBbIE XapaKTEPUCTHKU KojieOaHUIl: MEpUoj, 4acToTa,
aMIMTysna. MareMartud4ecKuid M NpPYKUMHHBIM MasTHUKM. IIpeBpamienwe »sHeprum Ipu
KOJIe0aTeIbHOM JIBHKCHHU.

3aryxatomue kosiebaHusi. BeinyxaeHHbie koiebanus. Pezonanc. Mexanuueckue BOJIHBI.
CpoiicTBa MEXaHUYECKUX BOJIH. HpOI[OJ'II)HI)IG " IOINECPCUYHBIC BOJIHBI. ILJ'II/IHa BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHus. MexaHn4ecKre BOJHbI B TBEPJIOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. [')poMKkoCTh 3ByKa U BbicoTa TOHA. OTpaskeHue 3Byka. MH(dpa3Byk u yabTpa3Byk.

Jemoncmpayuu.

IS

HaGnronenune konebanuii T moj 1eHCTBUEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.
HaGmronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGnronenue BeIHYKIEHHBIX KOJICOAHU U PE30HAHCA.

PacnipocTpanenue npo10JbHBIX U TONIEPEYHBIX BOJIH (HA MOJIEIN).

HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnwvie pabomel u onvimel.

N

Onpez[eneHI/Ie YaCTOTHI U IICpHUOaa KOJIEOAHNH MaTEMAaTHYECKOTrO MasgTHHKA.
OnpeneneHHe YacCTOThI U IIEpHUOaa KoJIeOaHMH IMMPY>KUHHOI'O MasATHHUKA.

HCCJ’IGI{OB&HI/IG 3aBUCUMOCTH IICPHUOJIa KoJIeOaHMH IMMOABCIICHHOI'O K HUTH I'py3a OT AJIMHbI
HHUTH.

HCCJ’IGI{OB&HI/IG 3aBUCUMOCTHU II€pHOaa KoJIeOaHMH IMPY>XXUHHOI'0O MAasATHHUKA OT MaCChbl

rpysa.
IIpoBepka He3aBUCUMOCTH IEepHUoia KoeOaHui Ipy3a, MOABEUIEHHOTO K HUTH, OT MacChl

rpysa.
OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh Nepuoja KojJeOaHUH MpyKUHHOI'O MasTHUKA
OT Macchl rpy3a 1 *KECTKOCTU MPYKUHBL.

W3mepeHne yckopeHus: CBOOOHOTO MaeHHUS.

Pa3nes 11. D1eKTpOMAarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIEC BOJIHBI.

aﬂeKTpOMal"HI/ITHOC IT0JIC. 9J'IeKTpOMaFHI/ITHBIe BosHBI. CBOICTBa SJICKTPOMArHUTHBIX

BouH. Illkana SJICKTPOMArHUTHBIX BOJIH. Hcnons3oBanue OJICKTPOMATrHUTHBIX BOJIH JJIA COTOBOM

CBs3H.

aﬂeKTpOMaPHI/ITHaSI nmpupoaa CBCTa. CKOpOCTL cBeTa. BomHOBBIE CBOMCTBA CBETA.



Jemoncmpayuu.

1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BoxHOBEBIE CBONMCTBA CBETA.

Jlabopamopmusie padbomot u onvimel.
1. HM3yueHue CBOWCTB AIEKTPOMATHUTHBIX BOJIH C IIOMOIIBI0 MOOMILHOTO Tee(OHa.
Pa3znen 12. CBeroBbIe sIBJIEHUS.

Pasnoxxenue 6enoro ceera B cektp. OnbiTel HptoToHa. CiioKeHHe CIeKTpalbHbBIX 1IBETOB.
Jucnepcus cera.

emoncmpayuu.
1. Moguens riasa.
2. PaznoxxeHne 6enoro cBera B CIIEKT.
3. [Momy4yenne Geroro cBeTa MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuvie pabomul u onvimot.
1. Onpenenenne POKyCHOTO PACCTOSTHUS U ONITHYECKOW CHJTBI COOMPATOIIEH JIMH3BI.
2. OTBITHI IO PA3IOKEHHUIO OEIIOTO CBETA B CIIEKTP.

3. OmeITHI MO BOCHPHATHIO IBETa MPEJAMETOB NPU HMX HAOIIOIACHUU Yepe3 IBETOBBIC
(UITBTPBHI.

Pa3nen 12. KpanroBhle siBJIeHHUS.

OmnbiTel Pesepdopna u nnanerapHas moaens atoma. Mogens aroma bopa. Mcnyckanue u
norjoieHne ceera aroMoM. KBanThbl. JInHelWyaThie CIEKTPHI.

PaanoakTuBHOCTS. AJ'IB(I)B., Oera- u raMmMa-us3JIyucHU:. CTpOGHI/Ie dTOMHOI'0 dJpa.
HYKJ'IOHHaH MOACIb AaTOMHOI'O d1apa. H3otonel. PaguoakTUBHEIE IIpCBpalllCHUA. HCpI/IOI[
noJjrypacnaaa arTOMHBIX AO€P.

ﬂ,[[epHLIe pPCaKIuu. 3aKOHBI COXpaHCHUA 3apsAa0BOI0O U MaCCOBOI'O YHCCII. BHCpFI/IH CBA3HU
ATOMHBIX AJCP. CBsI3bp MacChl U SHEPTUH. Peaknum cuHTEe3a U I€NeHUS AACP. Hcrounuku SHEpIrun

CouHiia u 38631.

Hz[epHaﬁ OHEPIrCTHUKA. I[CﬁCTBHH paanOaKTHBHBIX H3J'Iy‘leHHI>i Ha JXUBBIC OPIraHU3MBI.



Jemoncmpayuu.

CHGKTpBI H3JTYy4YCHUA U IMOTJIOIICHUS.

CrieKTphbl pa3aIuyHbIX a30B.

CrniexTp BoiOpoO/JIa.

Ha6nronenue tpexoB B kamepe Buibcona.

PaboTa cuérurka HOHH3UPYIOMNX U3TYICHUH.

Perucrpanus nsirydeHuss IpupoAHBIX MUHEPAIOB U IPOAYKTOB.

o gk whPE

Jlabopamopmusie padbomot u onvimel.

1. HaOmroieHne CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3JIyYSHUSI.

2. HccnenoBanuwe TPEKOB: HM3MEPEHHUE DHEPTUU YACTHUIIBI IO TOPMO3HOMY MyTH (IO
¢dotorpadusam).

3. U3mepeHne paguoakTHBHOTO (OHA.

IHoBTOpHUTEILHO-0000111aK0 1IN MOLYJIb.

[ToBTOpHUTENHHO-0000IIAOIINI MOy PETHA3HAYEH JJISI CHCTEMAaTH3aIluN U 0000IIeHUs
MIPEIMETHOTO COJIEPKAHUS U ONbITA JEeSITeIbHOCTH, TPUOOPETEHHOTO MPU U3yUYEHUH BCETO Kypca
(bu3MKK, a TakkKe JUIsl TOJrOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMeHY MO (HU3UKE IS
oOyuJarouuxcs, BHIOPaBIINX ITOT yUeOHbIN MPEMET.

[Ipu u3yueHn TaHHOTO MOJIYJIS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUbI I€ATEIbHOCTH,
Ha OCHOBE KOTOPbIX OOECleYuBaeTcsi JOCTUKEHME MPEIMETHBIX M MeTalpeIMEeTHbIX
IUTAHUPYEMBIX ~ PE3yJlbTaToOB O0OyueHMs, (OPMHUPYETCSl €CTECTBEHHOHAyuyHasl TPaMOTHOCTb:
OCBOEHHUE HAy4YHBIX METOJI0B UCCIICOBAHMS SIBJICHUI IPUPOABI U TEXHUKH, OBJIAICHUE YMEHUSAMU
OOBSICHATh (PU3MUECKHUE SIBJICHUS, IPUMEHSS OTY4YEeHHbIE 3HAHUS, pellaTh 3a7a4k, B TOM YHUCIIe
KAa4eCTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNHATBEHO AESITENTbHOCTHBIN XapaKTep NaHHOTO pa3jenia peaau3yeTcs 3a CU€T TOoro,
4yTO0 00y4aroluecs BHIMOIHSIIOT 331aHUs, B KOTOPBIX UM IpeAIaraercs:

Ha OCHOBE MOJyYEHHBIX 3HAHUN pacro3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBICHUS
B OKpY>Kalolleil mpupoie 1 MOBCEAHEBHOMN KU3HH;

HCII0JIB30BaTh HAYYHBIC METO/bI MCCICAOBAHUA (1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, B TOM 4YHMCIIC JIA
MPOBEPKU TUIIOTE3 U IMOJTYYCHHA TCOPECTHICCKUX BBIBOJIOB,

OOBSICHATD HAay4YHBIC OCHOBBI HauOoyiee BaKHBIX JOCTHKEHUI COBPCMCHHBIX TeXHOHOFHﬁ,
HaIIpuMep, MPakKTHYCCKOI0 UCIIOJIb30BaHUA PA3JIMYHbIX HCTOYHHUKOB SHEPIUM Ha OCHOBC 3aKOHA
IpEBpallCHUA U COXPAaHCHHA BCCX U3BCCTHBIX BUJI0OB DOHCPIUU.

IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA INPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

I/IzyquHe (1)H3I/IKI/I Ha YPOBHC OCHOBHOI'O 061uer0 06p330BaHI/IH HaIpaBJICHO HA JOCTUKCHHUC
JIMYHOCTHBIX, METAIPCAMETHBIX U IIPEIAMCTHBIX O6pa3OBaTeJ'H:>HLIX PE3yJIbTATOB.

B pesynbrare u3ydyeHus (U3MKM Ha YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHUs Y
oOyyaromierocsi OyayT c(hOpMHUpPOBaHBI CJEIyIOIME JHYHOCTHBIE pe3yNbTaThl B YACTH:



1) NaTpUuoOTUHIECCKOIo BOCIIMTAHUSA

—IPOSIBIICHHE WHTEpPECca K UCTOPHU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKON (PU3HMUECKON
HaYKH;

—IICHHOCTHOE OTHOUIEHHUE K JIOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3HUKOB;
2) rpa/IaHCKOI0 1 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

—TOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B 00CYK/IEHUH OOIIECTBEHHO 3HAYMMBbIX U STHYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTIKEHUH (PHU3HKH;

—OCO3HaHUE BAKHOCTU MOPATBLHO-3TUYECKUX TTPUHITUIIOB B JIEATEILHOCTH YUEHOTO;
3) 3CTeTHYECKOT0 BOCIIMTAHUS:

—BOCIIPUSATUE 3CTETUYECKUX KauecTB (PU3NUECKON HAyKH: €€ rapMOHUYHOIO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUIHOCTH;

4) IEHHOCTH HAYYHOI'0 IMO3HAHHUSA:

—O0CO3HaHUE LIEHHOCTH (PU3NYECKOW HayKH KaK MOILIHOIO MHCTPYMEHTa MO3HAaHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHENIIEH COCTABIIAIOIIEN KYJIbTYPBI;

—pa3BUTHE HAYYHOH JIF0003HATEIBHOCTH, UHTEPECA K UCCIIEIOBATENbCKOM 1eATEeIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJIBLHOI0 0J1AT0NOJYy YU

—O0CO3HaHUE IIEHHOCTH 0e30MacHOro odpasa >KM3HHM B COBPEMEHHOM TEXHOJIOTMYECKOM
MUpEe, BaXHOCTHU MpaBujl 0€30MaCHOTr0 MOBEJACHHS Ha TPAHCIOPTE, HA JIOPOTax, ¢ SJIEKTPUUECKUM U

TCIIJIOBBIM O60py,I[OBaHI/ICM B JOMAIlIHUX YCJIOBUAX;

—c(OpPMUPOBAHHOCTh HaBbIKa pe(IeKCHH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
XKe MpaBa y Ipyroro 4eloBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

—aKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 33/1a4 (B paMKax ceMbH, 00pa3oBaTeNbHOM
OpraHM3aIiy, TOPOAa, Kpas) TEXHOJIOTHYECKON U COIMAIbHOM HANpaBIEHHOCTH, TPEOYIOMINX B TOM
yuciie ¥ GU3NYECKUX 3HAHMUI;

—HMHTepeC K MPAKTHUECKOMY M3yUYeHUI0 TPpodeccuil, CBsI3aHHBIX ¢ (PU3HUKOIA;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

—OpHUEHTallMsI Ha TMpUMEHEeHHe (PU3NYEeCKUX 3HAHWUW s pelleHus 3agad B 00JIacTH
OKpY’KaloIllel cpeipl, IUIAHUPOBAHUS TOCTYNKOB M OLIEHKM HMX BO3MOYKHBIX MOCJIEACTBUHN s

OKPY’KaloIllel cpebl;

— 0CO3HaHHE TJ100aJTLHOTO XapakKTepa S5KOJIOIrHICCKUX npo6neM n HYTeﬁ HX PCHICHUA,



8) ajlalniTalluid K U3SMEHAIOUNMCH YCJI0BUAM COIMAJIbHOM 1 l'lpPIpO)IHOﬁ Cpeabl:

—IMOTPEeOHOCTh BO B3aUMOJICWCTBUU TPU BBINIOJHEHUU HCCICIOBAHUNA M IPOEKTOB
(bu3n4ecKoil HarPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JPYTHUX;

—IIOBBIILICHUEC YPOBHA CBOCH KOMIICTCHTHOCTH 4UCpe3 MPAKTUUICCKYIO ACATCIIbHOCTD,

—TMOTpeOHOCTh B (DOPMHUPOBAHWU HOBBIX 3HAHWA, B TOM 4YHCiIe (OPMYIHPOBATH HIIEH,
MIOHSTHSL, TUIIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBJICHUSX;

—OCO3HaHHUE Ie(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCcTH (PU3HKH;
— IUIAaHUPOBAHUE CBOETO Pa3BUTHsI B IPUOOPETEHNU HOBBIX (PU3MUECKUX 3HAHUM;

— CTPEMIJICHHUEC aHAJIU3UPOBATH U BBIABJIATH B3AUMOCBA3H IPUPO/IbI, 06HIGCTBa 1 3KOHOMUMKH,
B TOM 4HCJI€ C UCITIOJIb30BAHUEM (1)I/ISI/I‘~IGCKI/IX 3HaHI/II\/JI;

—OIlIEHKa CBOMX JCWCTBHIA C YYETOM BIHUSHHUS HAa OKPYXKAIOIIYIO CpPEIy, BO3MOXHBIX
rJ100aJIbHBIX TTOCIJIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynprare ocBOoeHHsi mporpamMMmbl 1O (HU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanms y oOyuwaromierocss OyayT chOpMHpPOBAaHBI MeTAaNpeIMeTHbIe Pe3yJbTaThl,
BKITIOYAOIME TI03HABATEIbHBIC YHUBEPCAIbHBIC YUYEOHbIC JCHCTBUS, KOMMYHHKATHBHBIC
YVHHUBEpCAIbHbIC Y4YeOHBIC JIECHCTBHS, pEryJISATUBHBIC YHUBEPCAIbHBIC Yy4YeOHBIC ICHCTBHSL.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
Ba3oBble Jornueckue neiicTBus:

e BBIABIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBICHUH);

e YCTaHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KiIacCH()UKAIMK, OCHOBAaHMS i OOOOLICHUS WU
CpaBHEHUS;

e BBIABIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B paccMaTpUBaeMbIX (aKTax, JaHHBIX |
HaOJIOJICHUSX, OTHOCSIIITUXCS K (PU3UUECKUM SIBIICHHSIM;

e BBIABIATH NMPUYMHHO-CIICICTBEHHBIC CBS3M NPH M3YYECHUH (U3MYECKUX SIBICHUN U TPOLECCOB,
ZIe1aTh BBIBOJIBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX U WHIYKTUBHBIX YMO3AKIIOYCHUH, BBIIBUT AT
TUIIOTE3bI O B3aUMOCBS35X (PU3NUYECKUX BEJTUUMH;

e CaMOCTOATENBHO BBIOMpaTh CHOCO0 pemeHuss ydeOHOH Qu3nueckol 3amaun  (CpaBHEHHE
HECKOJIbKUX BapMaHTOB PELICHMs, BBIOOP Hamboee MOAXOISIIEro ¢ y4€TOM CaMOCTOSTEIbHO
BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ncciiegoBaTeLCKHE IeiiCTBUA.

e HCHOJIb30BATb BOIPOCHI KaK HCCJIeI0BaTEIbCKUI HUHCTPYMCHT I1O3HAHUS,



MPOBOJUTH 10 CAMOCTOATENBHO COCTABJICHHOMY IIJIaHYy OIBIT, HECIOXHBIA (U3UUECKUit
HKCTIIEPUMEHT, HeOOJIbIIIOE NCCIIeA0BAaHNE (PU3MUECKOTO SIBICHUS;

OLIEHUBATh HA TPUMEHUMOCTb M JIOCTOBEPHOCTh HMH(OpMAIUIO, MOJYyYECHHYI0O B XOJIe
HCCIIEA0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hopMyTUpoBaTh OOOOIIEHMS M BBIBOABI IO peE3yJbTaTaM IPOBEAEHHOIO
HaOJII0/ICHUS, OIIBITA, UCCIIEIOBAHMUS,

MIPOrHO3UPOBATh BOZMOXKHOE JlajibHEHIIee pa3BUTHE (PU3NUYECKHUX MPOIIECCOB, a TAKKE BBIABUIATh
MIPENIOJIOKEHNSI 00 UX Pa3BUTHU B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pa6ora c unpopmanmueii:

MIPUMEHSTh Pa3IMYHbIE METO/bI, HHCTPYMEHTHI U 3aIlpOChl NPU MOUCKE U 0TOOpe MH(pOpMaluu
WM JJaHHBIX C YYETOM MPEUI0KEHHON yueOHO (pu3ndecKkoi 3a1auu;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIMIO PA3IUYHBIX BUIOB U
(dhopm mpencTaBIeHUs;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaNbHYIO (opMy TpeiacTaBieHus UHGOpMaUUd U
WJUTIOCTPUPOBATh PELIaeMble 33JJauld HECIOKHBIMU CXEMaMH, AUarpaMMaMy, UHOU rpadukoi u
WX KOMOWHAITUSAMU.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

1) 00lIEeHHE:

- B X0J1€ 00CYXJICHHS yueOHOT0 MaTepuraia, pe3yIbTaToB JJa0OPAaTOPHBIX PaOOT U MPOEKTOB
3a/laBaTh BOIIPOCHI IO CYIIECTBY 00CYX/IaeMOI TeMbl U BBICKa3bIBaTh WJCH, HAllEJICHHbIE Ha
pelIeHre 3a1aui U IoiiepKaHue O1arokeaaTeIbHOCTH OOLICHHUS;

- COINOCTaBJSATh CBOM CYXICHHS C CYXICHUSMU JPYTUX YYacCTHHKOB JMAJIora,
OoOHapyKUBaTh pa3MyMe U CXOJACTBO MO3UIIMIA; BbIpaKaTh CBOIO TOUKY 3pPEHHS B YCTHBIX U

IIUCBMCHHBIX TCKCTaX,

-  nyOIMYHO TPEACTaBIATH  PE3yJIbTaThl  BBIIOJIHEHHOTO  (DU3UYECKOTO  OIbITa
(3KcTIepuMeHTa, UCCIIeI0BaHUs, IPOCKTA).

2) COBMECTHas ACSITEIBHOCTD (COTPYAHUYECTBO):

- IOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON M MHAUBUAYAIbHON pabOThI MU
pElIeHUH KOHKPETHON (hr3HUecKoil mpoOiIeMbl;

- IPUHHUMATb LU COBMECTHOM ACATCIIbHOCTHU, OPIraHU30BbIBATb I[CﬁCTBPIH no eé
JOCTHIXKCHHIO: paCIIpCACIIATh POJIU, OGCY)KI[&TB MponeCChl U PE3yJIbTAThI COBMECTHOM pa6OTBI,
O606H_[aTI> MHCHUA HCCKOJBKHUX YCJIIOBCK,

- BBIIIOJHATH CBOIO YacCThb pa6OTBI, A0CTUI'asA KAa4YCCTBCHHOI'O pPE3yJibTaTa II0O CBOCMY
HaIIpaBJICHUIO U KOOPAUHUPYSA CBOU JIEHUCTBUS C APYTUMH YJICHAMH KOMAH/bI;

- OOCHHUBATH KA4CCTBO CBOCTO BKJIaJa B 061HH1>'I OPOAYKT IO KPUTCPHUAM, CaMOCTOATCIIBHO
C(I)OpMYJ'II/IpOBaHHI)IM yY4aCTHUKaMH B3aUMOJCHCTBHS.



PerJIﬂTHBHbIe YHUBEpPCAJIbHBIC yqeﬁnble JelCTBUS
CaMoopraHmauuﬂ:

BBISBJIATE TPOOJEMbl B JKU3HEHHBIX W Y4YEOHBIX CHUTyalMsAX, TPeOYIOIUX Ui pELIeHUs
(bu3nUeCKuX 3HAHUMH;

OpPUEHTHPOBATHCS B PA3IMUHBIX IOAXO0JAX HNPHUHATHSA pPELIEeHUM (MHIMBUIYaJbHOE, HPUHSATUE
pellieHus B IpyNIe, NPUHITHE PELLICHUI TPYIIOoil);

CaMOCTOSITENIFHO COCTABIISITh AITOPUTM pElICHHs (PU3MUYECKON 3a/1aui WM TUIaHa MCCIIEeOBAHUS
C y4éTOM UMEIOIIMUXCA PECYpcOoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATH
IIpeAJIaracMble BapUaHThl PEIICHU;

JenaTh BEIOOpP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIA HHTEJIEKT:

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYallUU U MpeJuiaraTh IJ1aH e€ N3MEHEHNUS;

OOBSCHATH MPUUYUHBI JOCTUKEHUS (HEAOCTH)KEHUS) pe3yJIbTaTOB JESTEbHOCTH, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (U3HUECKOTO
HCCIIEIOBaHMsI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHBIIMXCS CUTYalUH,
YCTaHOBJIEHHBIX OLUIMOOK, BOZHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LU U yCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeKa B XO/€ CIOpa WIM JUCKYCCHM Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

IIPU3HABATH CBOE MPAaBO HA OMIMOKY MpH pelIeHUH (PU3UYECKUX 3a7ay UM B YTBEPXKICHHUIX Ha
Hay4HbI€ TEMBI U TAKOE K€ MPaBo JAPYyroro.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyuenus B 7 KJjacce mpeIMeTHbIE pe3yJibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTb cHOPMHUPOBAHHOCTH Y 00YUAIOLIUXCSI YMEHUI:

WCIIOb30BaTh TOHATHSA: (U3NYECKHE M XUMUYECKUE SIBJICHHS, HAOIIOICHHUE, SKCIICPUMEHT,
MOJICJIb, THUIIOTE3a, CIWHUIBI (DU3UYECKUX BEITUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpAOE, IJKUAKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHs, paBHOJCHCTBYOIIAs cuia, aedopManus
(ympyrasi, miacTiu4eckas), HeBECOMOCTb, COOOIIAIOIIUECS] COCYIbI;

paznuyarth siBieHus (quddys3usi, TEMIOBOE ABIKEHUE YaCTHUIl BEIIECTBA, PABHOMEPHOE JIBHKEHHE,
HEpaBHOMEPHOE JIBW)KEHHE, WHEPIMS, B3aMMOACUCTBHE TEJ, PaBHOBECHE TBEPABIX TEI C
3aKpEIIEHHOM OChIO BpalllCHUS, Nepeiada JIaBieHUs TBEPAbIMU TEJIAMH, KUJIKOCTSIMHU U Ta3aMH,
aTMocdepHOe JaBjeHUE, TUIABAaHUE TEJl, MPEBPAICHUS MEXaHUICCKON SHEPTHH ) ITO OITMCAHUIO UX
XapaKTEepPHBIX CBOWMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacrno3HaBaTh MPOSIBIIEHNE U3YyUEHHBIX (PU3NYECKUX SBJICHHUH B OKPY>KAIOIIEM MUPE, B TOM YHUCIIE
¢buznueckue SBICHUS B MPHUPOJEC: MPUMEPHI JABIKEHUS C PA3IUYHBIMU CKOPOCTSIMHU B KUBOU U
HEXXUBOW TpHpoJe, NEHCTBUE CUIBI TPEHHUS B MPHUPOJAE M TEXHHUKE, BIUSHUE aTMOCHEPHOTO
JABJICHUS Ha KUBOW OpPraHu3M, IJaBaHUE PBIO, phIYaru B Telle YeIOBeKa, IPU ITOM MEPEBOAUTH
MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATh CYIIECTBEHHbIC CBOMCTBA (MPU3HAKK) (pU3HMUecKUX
SIBJICHUI;



OIMCHIBATH U3YYCHHBIE CBOWCTBA TEJ U (PM3MUECKHE SBJICHUS, UCIIONB3YS (PU3HMUECKIE BETHUUHBI
(macca, 00BEM, IUIOTHOCTH BELIECTBA, BpPEMS, IyTh, CKOPOCTb, CPEIHSS CKOPOCThb, CHIIA
YIOPYTOCTH, CHJIAa TSDKECTH, BEC TENa, CHJIa TPEHUs, JaBieHue (TBEPIOro Tela, )KUIKOCTH, rasa),
BBITAJIKMBAIOIIAsl CWJIa, MEXaHU4eckas pabdoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
K03(ppHUIIMEHT MOJIE3HOTO ASHCTBUS MEXaHN3MOB, KWHETUYECKast M TOTEHIIMATIbHAS SHEPTHS), IPU
OIMCAaHUU MPABUIILHO TPAKTOBATh PU3NYECKHI CMBICIT UCIIOJIb3YEMbIX BEIMUUH, UX 0003HAYECHMUSI
U eIUHUIBI (PU3MYECKUX BEIWYHMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIINE JAaHHYIO (DU3NYECKYIO
BEJIMYUHY C JPYTMMHU BEIMYMHAMH, CTPOUTH T'paQUKH M3YYEHHBIX 3aBUCHUMOCTEH (PH3UUECKUX
BEJIMYMH;

XapakTepu30BaTh CBOWCTBA Tel, (DU3UUECKUE SBICHMS U IIPOLIECCHl, HCIOJb3Ys IpaBUiIa
CIIOKEHMSI CUJI (BJI0JIb OJHOM IpsiMOit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumerna, IpaBUIO
paBHOBecHs pbluara (010Ka), «30JI0TO€ MPAaBUIIO» MEXAHUKHU, 3aKOH COXPAHEHMS] MEXaHUYECKOM
SHEpruM, TIpH OSTOM JaBaTh CIOBECHYIO (OPMYJIMpPOBKY 3aKOHa U 3allUChIBaTh €ro
MaTeMaTHYeCKOE BBIPAKEHUE;

OOBACHATh (U3NYECKUE SIBJICHUS, MPOLIECCHl U CBOICTBA TeJ, B TOM YHCIE€ M B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISABISATh NPUUMHHO-CIIEICTBEHHBIE CBS3H,
CTpPOUTH OOBACHEHHWE M3 1—2 JIOrMYecKuMX MIAaroB C Omopod Ha 1—2 H3yYeHHBIX CBOWCTBA
(bu3uYecKuX SBICHUH, (PU3MUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemath pacy€THble 3aaud B 1—2 AeWCTBUS, MCIONIBb3Ys 3aKOHBI U (OPMYIIbI, CBS3BIBAIOLINE
¢u3nyeckue BEIWYMHBI: Ha OCHOBE aHalM3a YCIIOBHUS 3a/layMl 3alMChIBaTh KpPaTKOE YCIIOBUE,
MOJICTaBIATh (pr3MUECKUE BETMYMHBI B (JOPMYJIIBI U POBOJUTH PACUEThl, HAXOIUThH CIIPABOYHbBIE
JaHHbIE, HEOOXOIMMBbIE MJIs pEeUIeHHs 3aJad, OLEHUBATh PEATUCTUYHOCTh IOITYYEHHON
(bM3UYECKOI BETUIMHBI,

pacrno3HaBaTh HpPOOJIEMbI, KOTOPbIE MOKHO DPELIUTh NPHU TOMOIIU (PU3UYECKHX METO/OB, B
ONMCAaHUM HCCIIEIOBaHMs BBIIENATh MPOBEPSAEMOE IMPENNOIOKEHHE (TUIOTE3y), pa3iudyaTrh U
MHTEPIPETUPOBATh MOJYUYEHHBIH pPe3yibTaT, HAXOAUTh OMIMOKU B XOJI€ OIbITA, JEIaTh BBIBOJbI
II0 €ro pe3yJibTaTaM;

IIPOBOJIUTH OIBITBl IO HAOMIOAECHUIO (DU3MUYECKHX SBICHUA MM (U3UYECKUX CBOWCTB TEIl:
(bopMyaMpoBaTh NPOBEPSEMbIE IPENNOIOKEHHU, COOMPATh YCTAaHOBKY W3 HPEIJIOKEHHOIO
000pyZJ0BaHUs, 3aMChIBATE XO/1 ONbITA U (POPMYJIMPOBATH BHIBO/IBL;

BBIMIOJIHATh TPSAMBbIE HM3MEPEHUs] PACCTOSIHMS, BpPEMEHHM, Macchl Tena, 00béMa, CWIBI U
TeMIepaTypbl C UCIOIb30BAHUEM AHAIOTOBBIX U LIM(POBBIX NIPUOOPOB, 3aMMCHIBATh MOKA3aHUs
IpUOOPOB ¢ YYETOM 3aJJaHHOH aOCOIIOTHOM MOrPEUIHOCTH U3MEPEHNUH;

IIPOBOJUTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOW (DU3MYECKOM BEJIMYMHBI OT JPYrod c
HCIOJIb30BAHUEM NPSAMBIX U3MEPEHHUH (3aBUCUMOCTH IyTH PABHOMEPHO JBMXKYILErOCs Teja OT
BPEMEHHU JBWKEHMs Tejla, CUJIbl TPEHUs CKOJBXKEHHUS OT Beca Tejla, KayecTBa 0OpabOTKU
IIOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CHJIbl TPEHHS OT IUIOIIAAM COINPUKOCHOBEHMSI TeJl, CHJIbI
YIPYTOCTH OT yJIMHEHUS NIPY>KUHBI, BRITAJIKUBAIOIIEH CHIIbI OT 00bEMa MOrpyKEHHON YyacTu Tena
U OT IJIOTHOCTH >KUJKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH T€Ja, OT INIyOUHBI, HA KOTOPYIO
HOTPY’KEHO TEJO0, YCIOBUH MIaBaHUs TeJ, YCIOBUI paBHOBECHs pplyara 1 0J0KOB), y4acTBOBAThH
B IJJAHUPOBAHUM Y4YeOHOrO MCCIIEOBAaHUS, COOMpaTh YCTAaHOBKY M BBIIOJHATH HM3MEPEHMS,
cleflysl TpPeIOKEHHOMY IUIaHy, (UKCHPOBAaTh pe3yJbTaThl IOJYyYEHHOH 3aBHCUMOCTH
(Gu3nYecKux BEIMYMH B BMJIE MPEUIOKEHHBIX TAaONULl M TpauKOB, JelaThb BBIBOJBI 110
pe3yJbTaTaM UCCIel0BaHUs;

IIPOBOJIUTh KOCBEHHBIE HM3MEPEHUs (PU3NYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA >KMIKOCTU U
TBEPAOrO Te€ja, CHUJla TPEHUs CKOJIBKEHHS, MAABJICHUE BO3JyXa, BBITAJIKMUBAIOIAA CHUJIA,
JeUCTBYIONIAs Ha MOrPYKEHHOE B KUJIKOCTh TEJI0, KOAPPUIIUEHT MOIE3HOr0 ASUCTBUS MPOCTHIX
MEXaHU3MOB), ClIeAysl NPEAJOKEHHONM WHCTPYKIMU: NPU BBINOJHEHUHM H3MEpeHUil coOupath
9KCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUNCIIATH 3HAUEHUE MCKOMOM BEIIMUYUHBI;

co0Jr01aTh MpaBMiIa TEXHUKH O€30MaCHOCTH IIPU paboTe ¢ 1abopaToOpHBIM 000PYI0BAHUEM;



yKa3bpIBaTh NPUHIMIIBI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCY b, OAPOMETp, phIYar, MOABWKHBINA M HEMOABWKHBIN OJOK,
HAKJIOHHA MJIOCKOCTb;

XapaKTepu30BaTh MPUHIMUIBI JIEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHHUYECKUX YCTPOMCTB C
OloOpol Ha WX onucaHus (B TOM 4MCIe: NOIUIMIIHUKH, YCTPOMCTBO BOJONPOBOJA,
TUIPaBIMYECKUN TPEecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCIOJb3Ys
3HaHUSI O CBOMCTBaxX (M3MYECKUX SBICHUH H HeoOXomuMmble (U3UYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANUTH MPHUMEPHI (HAXOIUTHh MH(DOPMAIUIO O MpUMepax) MPAKTHUECKOTO HCIIOIB30BAHHS
(bu3HUECKUX 3HAHUH B TIOBCEIHEBHOM KU3HU JIJIsi 00eCTieUeHUsT OS30IMaCHOCTH MPU OOPAIIECHUU C
npubopaMu W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/0POBBbS M COONIOJICHHS HOPM
9KOJIOTMYECKOT O TIOBE/ICHUS B OKpYKalolllel cpeJie;

OCYIIECTBIIATh OTOOpP HMCTOYHMKOB HMH(opmanuu B VHTepHETE B COOTBETCTBHM C 3aJaHHBIM
MTOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHUM U MyTEM CpPaBHEHMSI DPA3IUYHBIX
HMCTOYHUKOB BBIJIENATh MH(POPMAIUIO, KOTOpas SIBISETCS MPOTUBOPEUMBOM MM MOXKET OBITh
HEJIOCTOBEPHOI;

UCIOJIb30BAaTh IPU BBHINOJIHEHUHM YYE€OHBIX 3aJaHUil HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nyecKkoro cojaep:KaHus, CIpaBOYHbIE MaTepUasbl, pecypchl ceTh WHTepHeT, BIajeTh
npuéMaM KOHCIIEKTUPOBAHHUS TEKCTa, IMpeoOpa3oBaHMs HMHPOpPMAIMM W3 OJHOW 3HAKOBOMU
CUCTEMBI B APYTYIO;

C03/1aBaTh COOCTBEHHBIE KpPAaTKNE MUCbMEHHBIE U YCTHBIE COOOIIEHNS HAa OCHOBE 2—3 HCTOYHUKOB
nHpopMaluy GU3NIECKOTO COAEpPKAHUS, B TOM YHCIIe MyOJUYHO JIeNaTh KPaTKHE COOOLIEHUS O
pe3ynbTartax IPOEKTOB WM Y4YeOHBIX HCCIEIOBaHHUM, MpPU 3TOM TPaMOTHO HCIIOJIb30BATh
M3Y4YEeHHbIN MOHATUHHBIN anmnapat Kypca (U3HKH, COMPOBOXK/IATh BICTYIUICHHE TPE3EHTALIUEH;
IIPU BBINOJIHEHUH YYEOHBIX NMPOEKTOB U MCCIEIOBAHUN paclpeAessaTh 00S3aHHOCTH B IpyMIe B
COOTBETCTBUHU C IIOCTABJICHHBIMU 3a/la4aMHM, CIE€JUTh 3a BBIIOJHEHHWEM IUIaHA JCHCTBUH,
aJIeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAaJ B JEATENBHOCTh TIPYMIbl, BBICTPAUBAaTh
KOMMYHUKaTUBHOE B3aUMOJICHCTBUE, YUNTHIBAsE MHEHUE OKPYKAIOIUX.

K xonmy oOyuenus B 8 kiacce mpeiMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OoTpaxkaTb c(HOPMHUPOBAHHOCTH Y 00YUaIOLIUXCSI YMEHUI:

WCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBWKEHHE aTOMOB U MOJIEKY,
arperaTHble COCTOSIHUSI BEIIECTBA, KPHUCTANIMYECKHE W aMopgHbIe Tella, HACBHIILEHHBIH U
HEHACBIIEHHBIA Tap, BIAKHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIJIOBOM
JIBUTATENb, D3JEMEHTAPHBIM AJIEKTPUYECKUI 3apsii, JJIEKTPUYECKOe TI0Jie, MPOBOJHUKU U
TUDTIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;

pasnuyath siBIIeHUs (TEIIOBOE pacIIMpPEHHE M CKaTHe, TeIUionepeaaya, TeIIOBOe paBHOBECHE,
CMauMBaHME, KANMWUISPHBIC SBJICHUSA, UCMApEHUE, KOHJACHCAIUs, IUIaBJIEHUE, KPUCTAJUIU3AIUs
(oTBepaeBaHME), KHUIEHHE, TeIionepeaada (TEIUIONPOBOAHOCTh, KOHBEKIIMS, H3IyYCHHE),
AIIEKTpU3ALUA TeJl, B3aUMOJCHCTBHE 3aps/ioB, NCHCTBUS DIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICICTBUE MAarHUTOB, JEHCTBUE MAarHUTHOTO IOJISI HA MPOBOJAHMK C TOKOM,
AJIEKTPOMAarHuTHasE MHIYKIMS) 110 OMMCAHMIO UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (Pr3HYecKoe sIBICHUE;

pacro3HaBaTh MPOSBJICHUE U3YYEHHBIX (PU3MUYECKHX SBJICHUH B OKPYXKAIOILEM MUpPE, B TOM YHCIIe
¢u3nyeckue SBIEHUS B IPUPOJE: IMOBEPXHOCTHOE HATSXKEHME W KalWJUIApPHbIE SBJICHUS B
IIpUpOJIe, KPUCTAJUIBI B Mpupoje, ninydenue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHUE OpHU3BI,
o0pazoBaHMe pOChI, TyMaHa, UHEsl, CHETa, AIEKTpUYecKHe BICHHs B aTMoc(depe, HIeKTPUIECTBO
KHUBBIX OpPraHU3MOB, MarHUTHOE Toje 3emid, Apeld MoiocoB, pojib MArHUTHOTO MOJS IS



KU3HU Ha 3emiie, MOJIIPHOE CUSHUE, TIPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a7a4dy B y4eOHYIO,
BBIJICJIATD CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

OIMCHIBATH U3YYCHHBIE CBOWCTBA TEJ U (PM3MUYECKHE SBJICHUS, UCIIONB3YS (PU3HMUECKIE BETHUNHBI
(TemmepaTypa, BHyTPEHHSI SHEPTUsl, KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEIJIOEMKOCTh BEILIECTBA,
yZeibHas TEIUI0Ta IUIaBJICHUS, Y IeJIbHAsl TEIUIOTA Iapo00pa30BaHus, yAeabHas TEIUIOTa CTOPAHUs
TOTUTNBA, KOA(PQPHUIMEHT MOJE3HOTO JCHCTBHS TEIUIOBOM MAIIMHBI, OTHOCHUTENBHAS BIIAXKHOCTH
BO3/lyXa, JJIEKTPUYECKUH 3apsl, CWJIa TOKa, DJEKTPUUYECKOE HaIpsHKEHHE, CONPOTHBIICHUE
MIPOBOJIHUKA, y/IEIBHOE COMPOTHBIICEHHE BEIIECTBA, PA0OTa U MOIIHOCTD YJIEKTPUYECKOTO TOKA),
IpU OINMUCAHWW TPABUIBHO TPAKTOBAaTh (U3MYECKUN CMBICT HCIOJIB3YEMBIX BEIHYHH,
0003HAYCHHS W CIMHHUIBI (PU3UYECKUX BEIMYHMH, HAXOAUTH (POPMYJIIBI, CBS3BIBAIOIINE JAHHYIO
(bU3NYECKyI0 BEIWYMHY C APYTUMH BEITUYMHAMH, CTPOHUTH Ipa)MKy W3yUYEHHBIX 3aBHCHMOCTEH
(U3HYECKUX BEIIMYUH;

XapaKkTepu30BaTh CBOMCTBAa TeJ, (PU3MUECKHE SBJIEHUS W MPOLECCHI, HCHOJb3ysl OCHOBHbBIE
MIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUH CTPOSHUS BELECTBA, IPUHIIMIT CYIIEPIO3ULIUN
nosie (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH Oma Jyisi ydacTka IeTu,
3akoH Jlxoyns—JIeHna, 3akoH coXxpaHeHUsI SHEPTUH, TIPU ITOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIllMCBIBaTh €r0 MaTEMATHUECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE IPOLIECCHl W CBOWCTBA TEN, B TOM YHUCJIE€ M B KOHTEKCTE CHUTyaluil
MIPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH MPUYMHHOCIEACTBEHHbIE CBS3H, CTPOUTH
oO0BsicHeHHe M3 1—2 JOrM4ecKuX MIaroB ¢ OMOpoll Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3ajaud B 2—3 AEWCTBUS, MCIOJIb3Ys 3aKOHBI U (OPMYJIbI, CBS3bIBAIOIINE
¢u3nueckue BEIWYMHBI: Ha OCHOBE aHalM3a YCIIOBHUS 3a/layMl 3alMChIBaTh KpPAaTKOE YCIIOBHE,
BBISIBJISITh HENOCTATOK JAaHHBIX JUIS pelIeHus 3ajJadd, BbIOMpaTh 3aKkoHbl U (OPMYIIbI,
HeoOXonuMble Ui €€ pEIIeHUs, MPOBOAUTh PACUETHl U CPABHMBAThH IMOJIYYEHHOE 3HAa4YEHUE
(GU3N4ECKOIl BETMUNHBI C U3BECTHBIMHU JIAHHBIMU;

pacro3HaBaTh IPOOJEMbI, KOTOPbIE MOXHO PpEIIUTh IMPU MHOMOIIM (PU3NYECKUX METOJOB,
UCIOJb3ysl ONUCAHUE HCCIENIOBaHMS, BBIAEIATH IPOBEPSAEMOE MPEANOI0KEHNE, OLEHUBATh
IIPABUIILHOCTH MOPs/IKA IPOBEJEHUS UCCIIEI0OBAHMUS, 1€1aTh BbIBOBI;

IIPOBOJIUTH OMBITHI 10 HAOIIOAECHUIO (PU3MUECKUX SBICHUH WM (PU3NYECKUX CBOMCTB Tel
(kanuJuIApHBIE SABJICHMS, 3aBUCHUMOCTb JABJIEHMS BO3JyXa OT €ro o0bEMa, TeMIepaTypsl,
CKOpPOCTH IIpollecca OCThIBAaHMsS M HArpeBaHWs IpU H3IYYEHUH OT IIBEeTa H3JIydarolen
(moryomiaronieil) MOBEPXHOCTH, CKOPOCTb MCHAPEHHs] BOJBbl OT TEMIIEPATyphbl KHUIKOCTH M
IUIOINAAN €€ IOBEPXHOCTH, IEKTPU3alMsd Tel U B3aUMOACHCTBHE 3JIEKTPUYECKUX 3apsloB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MArHUTOB, BM3yaJM3allMsi MAarHUTHBIX TIOJIEH IOCTOSHHBIX
MarHuTOB, JEUCTBUS MAarHUTHOIO IOJS HAa IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOWCTBA  D3JIEKTPOJBUIATENsl  IOCTOSIHHOTO  TOKa):  (OpMYJIMpOBaTh  IpOBEpsieMble
IIPENONI0KEHUs, COOMPATh YCTAaHOBKY U3 IIPEUI0KEHHOTI'0 000y 10BaHMs, OIMCHIBATH XOJ1 ONbITA
1 (GOpPMYIUPOBATH BHIBOJIBI,

BBITOJHATE NPSMbIE U3MEPEHUs TEMIIEPATYPhl, OTHOCUTEJIBHOM BIQXKHOCTH BO3/yXa, CHJIbI TOKa,
HanpsDKeHUs C MCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MUECKUX BEJINYMH,
CpaBHUBATh PE3yJIbTaThl U3MEPEHUN C YUETOM 33aJaHHOI aOCOIIOTHOM MOrpeLIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOW (DU3MYECKOM BEJIMYMHBI OT Jpyroil c
HCIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb COITPOTHUBIICHUS IPOBOIHUKA OT €0 JUIMHBI,
IUIOUIAA TIONEPEUYHOr0 CEYEHUsl M YJENBHOIO CONPOTHUBIICHHS BEIIECTBA NPOBOJHHUKA, CHIIBI
TOKa, UAYLIETO 4Yepe3 MPOBOJHUK, OT HANpPsDKEHHWs Ha IPOBOJHHUKE, MCCIEIOBAHNE
MI0CJIe/I0BATEIbHOTO U NapallIeIbHOTO COEMHEHUH TPOBOIHUKOB): IUIAHUPOBATh UCCIIE0BAHHE,
coOMpaTh YCTAaHOBKY U BBIMOJHATh W3MEPEHHUs, CleAys MPeUIoKEeHHOMY IUIaHy, (pUKCHpOBaTh
pe3yabTaThl MOJTY4YEHHOW 3aBUCUMOCTHM B BHUAE TaOmul] M rpaduKoB, AenaTb BBIBOJBI IO
pe3yJbTaTaM UCCIIEJOBAHMS,

MIPOBOJIUTH KOCBEHHbIE M3MEpeHUs (PU3NUYEeCKUX BeIMUYUH (yIeabHas TeIIOEMKOCTh BEIeCTBa,
COIIPOTHBIIEHUE TPOBOJHMKA, pabOoTa M MOIIHOCTh AJIEKTPUUYECKOTO TOKa): IIAHUPOBATh



U3MEpEHHs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys MPEI0KEHHOW MHCTPYKLUH, U
BBIUMCIIATH 3HAYEHUE BEJTHMYUHBI;

coOJI0IaTh MpaBHUiIa TEXHUKK OE30MaCHOCTH MPU paboTe ¢ 1abopaToOpHBIM 000PYI0BAHUEM;
XapaKTepu30BaTh MPUHIMIBI JEHCTBHS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OIIOPOI Ha X OMUCAHUS (B TOM YHCIIE: CHCTEMA OTOIICHHS JIOMOB, THTPOMETP, TapoBast TypOMHa,
amIepMeTp, BOJIBTMETP, CUETUUK AIEKTPHUECKOW SHEPTHHU, DIEKTPOOCBETHTEIbHBIE MPHOOPHI,
HarpeBaTeIbHbIE AIIEKTPONIPUOOPHI (mpumepsr), JEKTPUYECKUE IIPENOXPAHUTEIIN,
AIIEKTPOMArHUT, DSJIEKTPOJBUTATENb ITOCTOSIHHOTO TOKA), HCIONB3ysl 3HAHUSA O CBOWCTBAx
(bU3NYeCKUX SBICHUH U HEOOXOMMBIE (PH3UUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHHUYECKHE YCTPOMCTBA M HM3MEPHUTEIbHBIE MPUOOPHI MO CXeMaM |
CXEMaTHYHBIM PHCYHKaM (JKUJAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD, IBUTATEIH
BHYTPEHHETO CrOPaHUs, HIIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBI JJEKTPHYECKUX IIETeH C
MOCTICIOBATEIbHBIM W TAPAUICNIBHBIM ~ COSIMHEHHEM JJIEMEHTOB, pa3jinyasl  yCJIOBHBIC
0003HAYCHHUS DIIEMEHTOB MIEKTPUIECKHX IICTICH;

MPUBOANTH MPHUMEPHI (HAXOMUTHh MH(POPMAIMIO O TpUMepax) MPaKTHYECKOTO HCIOJIB30BAHUS
(bu3nYecKuX 3HAHUN B TIOBCETHEBHOM KHU3HH ISl 00eCTIedeHUsT OE30MTaCHOCTH MTPH OOpAaIeHHH C
npuOdopaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0pPOBbSI M COONIOJICHHS HOPM
HKOJIOTHYECKOTO MTOBEICHUS B OKPYKAOIIEH cpee;

OCYIIECTBIISATh TOUCK WH(popManmu (u3ndeckoro cojepxanusi B VHTepHeTe, Ha OCHOBE
MUMEIOIINXCSI 3HAHUW U ITyTEM CpaBHEHUS JOTIOJTHUTEIEHBIX HCTOYHUKOB BBIJIENATH HH(OPMAIIHIO,
KOTOpAs SBISIETCS TPOTHBOPEUYMBON MITH MOXKET OBITH HEIOCTOBEPHOIA;

WCTIOJNB30BaTh TIPW BBINOJHEHWM Yy4YEOHBIX 3a/JaHUl  HAYYHO-TIOMYJSIPHYIO  JIUTEPATypy
(U3NYECKOTO COJIEpXKAHMS, CIIPABOYHBIE MaTepHalibl, pecypchl ceTd VHTepHeT, BIajeTh
npuéMaM KOHCIIEKTUPOBAHHUS TEKCTa, IMpeoOpa3oBaHMs HMHPOpPMAMM W3 OJHOW 3HAKOBOMU
CHCTEMBI B JPYTYIO;

co3/71aBaTh COOCTBEHHBIC MMCHhbMEHHBIC U KPATKUE YCTHBIE COOOIIEeHUs, 0000111ast HHPOPMAIIHIO U3
HECKOJIbKUX HCTOYHHMKOB (PU3NYECKOTO COAEP)KaHMs, B TOM 4YHCiIe NMyOJINYHO NPEACTaBIATH
pe3yabTaThl NPOEKTHONH WM HCCIEAOBATENbCKOM AEATENBHOCTH, IPU O3TOM TI'PAMOTHO
UCIOJIb30BaTh M3YUYECHHBIH MOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKAATh BBICTYIJICHUE
MpEe3EHTALNEH;

IIPU BBIIIOJHEHUU YyYEOHBIX NPOEKTOB M MCCIEIOBAaHUN (PU3MUECKMX MPOLECCOB paCIpeelsiTh
00513aHHOCTH B I'pyIII€ B COOTBETCTBUU C ITOCTABJIECHHBIMHU 3a/1a4aMU, CJICAUTh 32 BBIIIOJHEHUEM
IUIaHAa JEeWCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO OLEHMBATh COOCTBEHHBIM BKJIaJL B
JeATeIbHOCTb I'PYIIIbL, BBICTPAaUBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, TPOSBIISISI TOTOBHOCTh
paspeatb KOH(QJIUKTHL.

K xonmy oOyuenus B 9 kiacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OoTpakaTb cHOPMHUPOBAHHOCTH Y 00YUYAIOLIUXCSI YMEHUI:

WCIIOJIb30BaTh MOHATHUS: CHCTEMa OTCUETa, MaTepHaabHas TOUKa, TPAEKTOPUsI, OTHOCUTEIHLHOCTh
MEXaHHYECKOTO JIBUKCHMUS, nedopmarus (ympyras, IIacTUYecKas), TpEeHHeE,
[EHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTh U TMEperpy3ku, HEHTP TSHKECTH, aOCOIIOTHO
TBEpIOE TeJO, LIEHTP TSHKECTU TBEPIOTO Tela, paBHOBECHE, MEXaHMUYECKUE KOJeOaHusl U BOJIHBI,
3BYK, HHOPA3BYK U YIbTPa3BYK, ANIEKTPOMATrHUTHBIE BOJHBI, IIKaJla dJIEKTPOMArHUTHBIX BOIH,
CBET, OJMIM30PYKOCTh U NaTbHO30PKOCTh, CIEKTPhI UCIYCKAHHs U TMOTIIONIeHus, albda, OeTta- u
raMMa-u3JIy4eHus, U30TOIbl, AEPHAst SHEPreTHKA;

paznuyath  SBIEHUS (paBHOMEPHOE W  HEPAaBHOMEPHOE MPSMOJMHEHHOE  JBUKCHHE,
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE IBUKEHIE, CBOOOHOE MaIEHUE TN, pABHOMEPHOE JABIKEHUE
M0 OKPYXKHOCTH, B3aMMOJICHCTBHE Tell, PEaKTHBHOE JBIDKEHHUE, KOJieOaTeNnbHOE JBIKECHUE



(3aTyxarolre 1 BhIHYKJICHHbIE KOJIeOaHMs ), pE30HAHC, BOJTHOBOE JBIDKEHHE, OTPAKEHUE 3BYKA,
IIPSIMOJIMHENHOE PaclpOCTPAHEHUE, OTPAKEHUE M IPEJIOMIICHUE CBETa, IOJHOE BHYTPEHHEE
OTpakKEHHE CBETa, PA3JIOKEHHE OEelOoro CBETa B CHEKTP U CIOKEHHUE CIEKTPAJIbHBIX LIBETOB,
JMCIIEPCUsl CBETA, €CTECTBEHHAs pPAaJUOAKTHMBHOCTb, BO3HMKHOBEHHUE JIMHEHYATOro CIeKTpa
U3JIyYEHUs1) 10 OMMCAHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOLINX
JTaHHOE (PU3HUYECKOE SIBJICHUC;

pacro3HaBaTh NPOSBICHUE N3YYCHHBIX (DU3NYECKUX SIBIICHUN B OKPY KAIOMIEM MHUpE (B TOM YHCIIE
¢dbu3nveckue sIBICHUS B MPHUPOJIE: MPHUIMBBI U OTJIMBBL, IBHKEHUE T1aHeT COJIHEYHOH CHCTEMBI,
PEaKTUBHOE JBMKEHUE KUBBIX OPraHU3MOB, BOCIPUITHE 3BYKOB *KHUBOTHBIMH, 3€MJIETPSICEHHE,
celicCMUYeCcKre BOJIHBI, IlyHaMH, X0, I[BETA TEJI, ONTHYECKUE SBJICHUS B TIPUPOIC, OMOJIOTHUECKOE
JeMCTBUE BUAMMOIO, YJIbTPa(UOIETOBOrO M PEHTTEHOBCKOTO M3JIYUYEHHM, €CTECTBEHHBIN
paZvoaKTUBHBIN (POH, KOCMUYECKUE JTyUH, PaAHMOaKTUBHOE U3JIy4€HHUE IPUPOIHBIX MUHEPAJIOB,
JeMCTBUE paJMOAaKTUBHBIX H3JIy4eHUH HA OpraHu3M 4YeJoBeKa), IMpPH O3TOM IEpPEeBOAUTH
MIPaKTUYECKYIO 3a/1a4y B YUeOHYI0, BBIIEIAThH CYIIECTBEHHbIE CBOICTBA (MPU3HAKU) (PU3HMUECKUX
SIBIICHU;

OIMCHIBATh U3yUEHHBIE CBOMCTBA TeN U (PU3NYECKUE SIBJICHUS, UCTIONb3YS PU3NUECKIE BETUUMHbI
(cpenaHsis W MrHOBEHHas CKOpPOCTh Tejla IpU HEPaBHOMEPHOM JBM)KEHHHU, YCKOpPEHUE,
nepeMelleHue, MyTh, yriaoBasi CKOpOCTb, CUJIa TPEHUS, CUJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE
CBOOOJHOTO TAaJEHHUsA, BEC Tejla, UMITYJIbC Tella, MMIIYJIbC CHJIbI, MeXaHuWdeckas padbora H
MOIIHOCTb, TOTEHIIMAIbHAS SHEPT U Tella, MOIHATOTO HaJl OBEPXHOCTHIO 3€MJIH, TOTEHIAIbHAS
SHEPrus CKaToil MpPYKUHbI, KUHETUYECKasi SHEPrHs, MOJIHAsl MEXaHU4ecKas dHeprus, Nepuos u
yacToTa Kojie0aHuH, JUIMHA BOJIHBI, TPOMKOCTB 3ByKa 1 BBICOTa TOHA, CKOPOCTh CBETA, IIOKa3aTellb
MIPEIOMIIEHHUS CPEIbl), IPU OMMCAHUM MTPABUIIBHO TPAKTOBATh (PU3UYECKUIN CMBICIT HCTIONb3YEMbIX
BEJTMYMH, 0003HAYEHUSI U €AUHMIIBI (U3NYECKUX BETUYMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE
JaHHYI0 (DU3UYECKYIO0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTH TpapuKd HU3yUYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUYECKHe IBJICHUS U IPOLIECCHI, UCIOJIB3YS 3aKOH COXPaHEHUs
SHEPruHM, 3aKOH BCEMHPHOTO TATOTEHHUS, NPHUHLMII  CYNEPIO3ULMU  CUJI, IPUHLUII
oTHOcUTeNbHOCTH ["anmuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa, 3aKOHBI OTPAKEHUS
U TPeIOMJICHUSI CBETa, 3aKOHbl COXPAHEHHUS 3apsOBOIO0 M MAacCCOBOIO YHCEN MIpU SIEPHBIX
peakuusix, MpU OTOM JaBaTh CJIOBECHYI0 (OPMYJIHMPOBKY 3aKOHa M 3alHUChIBaTh €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

OOBSCHATH (PU3UYECKHE IPOLIECCHl W CBOWCTBA TeN, B TOM YHUCJIE€ M B KOHTEKCTE CHUTyaluil
MIPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBISABIATh MPUYMHHO-CIICIACTBEHHbIEC CBSI3U, CTPOUTH
00BsICHEHHE W3 2—3 JIOTMYECKUX IaroB ¢ OMOpPOM Ha 2—3 WM3YYEHHBIX CBOMCTBA (PU3MUYECKUX
SIBJICHUHN, GPU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7auu (ONMUparoIIuecs Ha CUCTEMY U3 2—3 ypaBHEHUI), UCIIOJIb3Ys 3aKOHBI U
(dbopMyIbl, CBs3bIBalOIIKME (U3MYECKHE BEIMYMHBI: HA OCHOBE AaHAJIMW3a YCIOBHS 3a/auyd
3aMMChIBAaTh KPATKOE YCJIOBHE, BBISABIATH HEJOCTAIONIME WM M30BITOUHBIE JaHHBIE, BHIOMpATh
3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE JUIsl PEHICHHs, MPOBOJUTH pPacdy€Tbl M OLEHUBATH
PEATUCTUYHOCTD TOTYUYEHHOT0 3HaUEHUS (PU3UYECKON BETUUHHBI;

pacrmo3HaBaTh MPOOJIEMbI, KOTOpbIE MOXXHO PEHIMTh MPH MOMOIIM (PU3HUECKUX METOIOB,
UCIIOJNIb3Ysl OIMCAHHE WCCIIEOBAHUS, BBIJICNIATH MPOBEPSIEMOE MPEANONIOKEHHE, OIECHUBATH
MPaBWJIBHOCTh TMOPSIKA MPOBEICHHUS MCCIENIOBAHUS, JelaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOAEHUH U ONBITOB;

IIPOBOJIUTH OMBITHI MO HAOIIOAECHUIO (PU3MUYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB Tem
(u3yyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHMsI SHEPrUH, 3aBHCHMOCTh MeEpuoja
Kose0aHu# MpY>KHHHOTO MasiTHUKA OT MAcChl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYbl MaJIbIX KOJIeOaHUM, MPsIMONIMHEHHOEe paclpocTpaHeHHe CBeTa, pa3jiokeHue 0enoro
CBETa B CHEKTP, U3yUCHHE CBOMCTB M300pakK€HUS B IJIOCKOM 3€pKajleé U CBOMCTB M300pa’keHUs
npeaMera B coOMparolie JuH3e, HaOIroieH!e CIUTOIIHBIX U JIMHEHYaThIX CIIEKTPOB M3Iy4YeHUs ):



CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 00OpYIOBaHUS, OMHUCHIBATH X0
OTIBITA U €T0 PE3YJbTaThl, POPMYJINPOBATH BHIBOJIBI;

MPOBOJUTH MPHU HEOOXOIUMOCTH CEPUI0 NPSMBIX HM3MEPEHHH, ONpEeAessisi CpelHee 3HAaYeHue
u3MepsieMoil Benn4uHbl ((POKYyCHOE paccCTOSHUE COOMparomieil JMH3BI), 0OOCHOBBIBATH BHIOOP
criocoba n3MepeHus (M3MEPUTETHHOTO TPrOopa);

MIPOBOJIUTH HCCIIECOBAHUE 3aBHCUMOCTEH (H3UYECKUX BEIMYUH C HUCIOJIB30BAHHEM MPSIMBIX
M3MEpEeHUH (3aBHCHMOCTD IIYTH OT BPEMEHH IPHU PaBHOYCKOPEHHOM JABIDKEHHH 0€3 Ha4yabHOil
CKOPOCTH, TIEpHOia KoJIeOaHni MaTeMaTHIeCKOTO MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTJIa
OTpa)KEHHsI CBETa OT yria MaJCHUS W yria MPeJIOMIICHUS OT yrila MajeHus): IJIaHWPOBaTh
UCCIIEIOBAaHHNE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (DMKCHUPOBATh PE3YJIbTAThl IMOIYYEHHON
3aBHCUMOCTH (PU3MUECKUX BEJIWYHH B BHJIE TAOIUII U IPahUKOB, ENIaTh BEIBOJIBI 10 Pe3yJIbTaTaM
WCCIIC/IOBaHHS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PM3NIECKUX BEIWYHH (CPEIHSS CKOPOCTh M YCKOPEHHUE Tela
IIpU PaBHOYCKOPEHHOM JIBU)KCHUH, YCKOPEHHE CBOOOIHOTO TMaJeHUs, KECTKOCTh MPYKHUHBI,
KOA((UIMEHT TPEHUS CKOJIBXKEHMs, MeXaHW4yeckass pabdoTa M MOIIHOCTb, 4acTOTa U IEPUOJ
KOJICOAHWH MaTEMaTUYECKOTO U MPYKHHHOTO MasiTHUKOB, ONITHYECKAs CHIa COOMPAIOIIeH JINH3BL,
paIMoaKTUBHEIA (DOH): TUIAHUPOBATh M3MEPEHHS, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIIEAYS IPEUIOKEHHON MHCTPYKIIUH, BBIYUCIISATh 3HAYCHHE BETTMUNHBI U
aHAJM3UPOBAThH MOTyUYEHHBIE PE3YIbTATHI C YIETOM 3a/IaHHON TOTPEITHOCTH H3MEPEHHIA;
co0Jr01aTh MpaBuiia TEXHUKH 0€30MacCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000PYOBAHUEM;
pa3nuyaTh OCHOBHBIE TPWU3HAKA W3YYCHHBIX (PU3MYECKHX MOJENeH: MaTepuaibHas TOYKa,
a0COIOTHO TBEPIOE TEIIO0, TOUCYHBIN HCTOYHHUK CBETA, JIyY, TOHKAs JIMH3A, IJTAHETapHAs MOJICTTh
aToma, HyKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh NPHUHIMUIBI JEHCTBHS W3YYEHHBIX TPUOOPOB M TEXHHUUYECKHUX YCTPOUCTB C
ONOpo Ha MX onMcaHus (B TOM 4YHUCIE: CHUAOMETP, JATYUKU IOJ0XKEHUS, PACCTOSHUS U
YCKOpPEHHs, pakeTa, 5XOJIOT, OYKH, HEepUCKol, (oToamnmnapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOII, J03UMETp, KaMepa BuiibCcoHa), MCHONB3ysl 3HAHMS O CBOMCTBAX (PU3MUYECKHUX
SIBJICHUH ¥ HEOOXO0IUMbIe (PU3UYECKUE 3aKOHOMEPHOCTH;

UCIOJb30BATh CXEMbl M CXEMAaTUYHblE PHUCYHKHM HW3YyUEHHBIX TEXHUYECKUX YCTpPOICTB,
M3MEPUTENbHBIX IPUOOPOB U TEXHOJIOIMUYECKHUX MPOLIECCOB IPU PEIIEHUH YUeOHO-TIPAaKTHUECKUX
3aJad, ONTUYECKUE CXEMBI JUI MMOCTPOEHUsS M300pakeHUH B IJIOCKOM 3epKaje M coOuparouiei
JIMH3E;

IPUBOAUTE MPUMEPHI (HAXOAUTH MH(DOPMALMIO O IpUMepax) MPAKTHUYECKOI'O HCHOJIb30BAHUSA
(bu3nyecKnx 3HaHUN B TIOBCEIHEBHOM XKU3HU 11 o0ecriedeHus: 6e301acCHOCTH IpU 00pallieHuHt ¢
npubopaMM M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHMs 3/I0pOBbS U COOJIOAEHUS HOPM
HKOJIOTMYECKOT0 MTOBE/ICHUS B OKPYXKatoLIel cpene;

OCYILLECTBJIATh MOMCK MH(POpPMALUU (PU3NYECKOTO cojepxkaHus B VIHTepHeTe, caMOCTOSITEIbHO
(bopMyaHpysl TMOUCKOBBIN 3ampoC, HAXOAUTh IMYTH OINpPENEIEeHUsI JOCTOBEPHOCTH IOJIy4YE€HHOH
nH(pOpMaLUK Ha OCHOBE UMEIOLIMXCS 3HAHUN U JIOTIOJHUTEIbHBIX HCTOYHUKOB,;

UCIOJb30BaTh IPU BBIIOJHEHMM Y4YeOHBIX 3aJaHUIl HAay4HO-NOMYJSIPHYIO JIMTEpaTypy
(GU3MYEeCKOro CcoJepXKaHus, CIpaBOYHbIE MaTepualibl, pecypchbl ceTd VIHTepHeT, BIaJeTh
npuéMaMi KOHCHEKTHPOBAHHUS TeKCTa, MpeoOpazoBaHus HMHGOpMALMM U3 OJHOM 3HAKOBOM
CHCTEMBI B JPYTYIO;

co3/laBaTb COOCTBEHHbIE IHCbMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE HH(POpPMALUHU U3
HECKOJIbKUX MCTOYHHUKOB (PU3MUECKOrO COJAEp)KaHMs, MyOIMYHO TMPeJICTaBIATh pPE3yJbTaThl
MIPOEKTHOM WJIM MCCIE0BATENbCKOM JIEATENIBHOCTH, IMPU 3TOM TI'PAaMOTHO HCIOJIb30BaTh
M3yYEHHBIN MOHATUHHBIN anmnapaT U3y4yaeMoro pasjena (GU3UKd U COMPOBOXK/IATh BBICTYIIJICHUE
Ipe3eHTaIMen ¢ y4éToM 0COOEHHOCTEH ay TMTOPUN CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne n/mt HaunmenoBanue pa3zienoB u Tem KonngecTBo yacoB
IIPOrpaMMBbI Bcero Kontponbusie | [IpakTrueckue
paboThI paboThI

Paznes 1. ®duzuka u e€ posib B NO3HAHMH OKPY:KAIOLIEro MUpa

11 Pdusnka HAayKa 0 IpUpoJie 2 0 0

1.2 DusnyecKrue BeITUINHBI 2 0 1

13 EcTecTBeHHOHAYYHBII METOJ1 TO3HAHUS 2 0 1

Paznes 2. [lepBoHayabHble CBeICHNUsI 0 CTPOCHUM BelllecTBa

2.1 CrpoeHue BenecTBa 1 0 0

2.2 JIBr>keHue 1 B3aUMO/ISHCTBHE YaCTHI] 2 0 1
BEIIECTBA

2.3 ArperaTHble COCTOSIHUSI BELIIECTBA 2 0 0

Paznen 3. /[Bu:KeHHe M B3aMMO/IeiiCTBHE TeJl

3.1 MexaHH4ecKOoe IBIHKEHUE 3 0 0

3.2 Wuepuus, Macca IIOTHOCTh 4 0 1

3.3 Cuuta. Buael cun 14 1 2

Pa3znen 4. laBjeHne TBEPAbIX TeJ, *KUAKOCTEH U Ta30B

4.1 Haenenue. [lepenaua napjieHus TBEPIbIMU 3 0 0
TEJIAMH, KUJKOCTSIMH U Ta3aMH

4.2 JlaBjieHue KUIKOCTH 5 0 0

4.3 ATMocdepHOe JTaBJIeHHe 6 0 0

4.4 JleiicTBHE HUAKOCTH U T'a3a Ha 7 1 3
MOrpy>kEHHOE B HUX TEJIO

Pa3znen 5. PaGora 1 MOIITHOCTD. JHeprus

5.1 PaboTa u MoIHOCTh 3 0 1

5.2 [IpocThie MeXaHHU3MBbI 5 0 1

5.3 MexaHu4ecKast SHEprus 4 1 1

Pe3epBHOe Bpemsi 3

O01ee KOJIHYECTBO YACOB 10 IPorpamMMme 68

8 KJIACC
Ne r/mr HaumenoBanue pa3fenoB U TeM KonunyecTtBo yacon
MpOrpamMMbl Bcero Kountponsusle | [IpakTuueckue
paboThI paboThI

Pa3zpgen 1. TenuioBble siBJIeHUS

1.1 CTpocHHE B CBOHCTBA BEIECTBA 10 0 0

1.2 TemnoBbIe IPOIECCHI 15 1 5

Paznen 2. DiieKTpUYeCKUEe H MATHUTHBIE SIBJIEHUSI

2.1 DNeKTpudecKue 3apsapl. 3apsHKeHHBIC 7 0 1
Tea U MX B3aUMOJCICTBUE

2.2 [TocTOSTHHBIN JIIEKTPUUECKUH TOK 16 1 7

2.3 MarHuTtHbIC SBICHHS 4 1 2

2.4 ONEeKTPOMAarHUTHAs HHIYKIUS 4 0 0

Pa3zpnen 3. CBeroBble sIBJICHUS

3.1 Cser. PacnipocTpaneHue cBera 2 0 0

4.2 OtpaxeHue U IpeJoMIIEHHUE CBETA 8 1 3

Pe3epBHOE Bpemsi 2

O0mee KOIHYECTBO YACOB 110 MPOrpaMMme 68




9 KUIIACC

Ne n/mt HaunmenoBanue pa3zienoB u Tem KonngecTBo yacoB
MIPOrPaMMBI Bcero Kontponsusie | IlpakTuueckue
paboThI paboThI
Pazgen 1. 3akoHbl B3auMoeliCTBUS U IBUKEHHUS TeJl
1.1 Mexanunudeckoe asmkenne. Knunemartnka 11 1 4
1.2 OCHOBBI IMHAMUKHA 18 1 7
Paznmes 2. Mexann4yeckue KoJjieOaHus M BOJIHBL. 3BYK
2.1 MexaHn4eckne KoueOaHus M BOJIHBI 5 0 1
2.2 3ByKoBBbIe KosieOaHus1. Pacnipoctpanenue 7 1 2
3BYKa
Pa3znen 3. DjieKTpOMarHuTHoe moJe
3.1 MarsuTtHoe mose 4 0 1
3.2 OneKTpoMarHUTHAsE HHAYKIHS 5 1 1
Pa3nen 4. CTpoeHune aToMa M aTOMHOTO s1/Ipa, MCNOJb30BaHNe JHEPTHU ATOMHBIX si/IEp
4.1 OnemenTtapHble yacTuibl. CTpoeHrne aToMa 5 0 1
4.2 Snepusie cuibl. Uznyuenue 8 1 2
Pe3epBHOe Bpemsi 5
O011ee KOTUYECTBO YACOB MO MPOrpaMme 68




