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YpoBenb 00pa3oBaHusi: OCHOBHOE 00111ee 00pa3oBaHUE

IIpenmeTHasi 001acTh: EcTeCTBEHHO-HAYUYHbIE TPEIMETHI



IHosicHuTe IbHAA 3aNIMCKA

ConepxaHue mporpaMmbl Mo (pu3MKe HarpaBieHO Ha (GOpMHpPOBAHUE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYyYaroUuXxcsi M OpPraHu3alyi0 H3y4YeHHUs
bu3MKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 «
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TaKKe
MEKIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX yUE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

dusnka SABISIETCS CHCTEMOOOpA3yIOIMUM JJIS  €CTECTBEHHO-HAYYHBIX
y4e€OHBIX TTPEIMETOB, MMOCKOJIBKY (PM3MUECKUE 3aKOHBI JISKAT B OCHOBE IMTPOIIECCOB
W SIBJICHUH, W3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHUEH U (pHu3nIecKoi
reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA, PEIOCTABIISICT
HamOoJiee sSICHbIe 00pa3ibl MPUMEHEHHS HAy4YHOIO0 METOJla IMO3HAHMS, TO €CTh
crioco0a MoJTydeHUsl IOCTOBEPHBIX 3HAHUN O MHpE.

eau ndyyenus npeamera

npuoOpeTeHre HHTEepeca U CTpeMJIeHUs OOydYaronuuxcss K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX ©  TBOPYECKHUX
CITIOCOOHOCTEI;

pa3BUTHE MPEJCTABICHUN O HAYyYHOM METOJE MO3HAaHMS W (HOPMHUPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHupOBaHrE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjIbTaTa W3y4YCHHs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHrE TPEACTABICHUN O ponM (U3WKK ISl PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEACTABICHHMM O  BO3MOXHBIX  chepax  Oymymieit
npoeCCUOHAIBHONW  JICSATEILHOCTH, CBS3aHHOHW ¢ (HU3MKOM, IOATOTOBKA K
JanbHENIeMy 00y4eHUI0 B 5TOM HaIPABJICHHH.

JlocTixkeHre ATUX 1ejiell mporpaMMbl Mo (U3UMKE HA YPOBHE OCHOBHOIO
o01rero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIICAYIOINX 3a/1ay:

nprOOpETeHNE 3HAHUH O TUCKPETHOM CTPOEHUH BEIIECTBA, O MEXaHUUECKHX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

MPUOOPETECHUE YMEHUN OMUCHIBATHL M OOBACHATH (PU3UUECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHM;

OCBOCHHE METOJOB PCIICHHUS TMPOCTCHINMX pPACUCTHBIX 3adad ¢
UCIIOJIb30BaHUEM  (PU3MYECKMX  MOJCNEH,  TBOPYECKUX W MPAKTHUKO-
OpPUEHTHUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHM HAOIIOATh MPUPOIHBIC SBICHHUS M BBIMOIHSATH OMBITHI,
nabopaTopHbie pabOThl U IKCIEPUMEHTAIBHBIC UCCIEAOBAHMS C UCIIOIh30BAHUEM
U3MEPUTETHLHBIX TPUOOPOB;

OCBOCHHE TpPHEMOB PabOThl ¢ uHMOpMaIueln (HU3NIECKOTO COACpPIKAHUSA,
BKIIIOYasi WHOOPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHMSX (HU3UKHM, aHalIu3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;



3HAKOMCTBO €O chepamu poPeCCUOHATBHON IEATETLHOCTH, CBI3aHHBIMU C

GbU3NKON, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKECHUSIX
bu3nYecKo HayKH.

KounuecTBo yacos
Ktace Yacrb, popmupyemasi
O6s13aTe/IbHAS YACTH Y4aCTHUKAMH
o0pa3oBaTeIbHBIX OTHOIIEHUIi
7 Kjacc 68 yacoB (2 Jaca B HEJICJIO) —
8 Kiacc 68 yacoB (2 yaca B HEJIEIIO) —
9 kacc 102 gaca (3 yaca B HEJICJIO) —

Bcero uacos: 238.

MartepuajJibHO-TeXHHYECKOE OCHALLIEHUE

KaOuner ectecTBeHHOHAay4YHBIX IpeaAMeTOB (yueOHbI kaOuHer Ne206),
OCHAILIEHHBI KOMIUIEKTaMU HArJSAHBIX IOCOOMM, KapT, Yy4eOHBIX MAaKETOB,
CHEUATBHOTO 000PYIOBAHHUS.

[lepeyensr ocHOBHOTO 000pya0oBanust: KommiiekT yueonon mebenu, HoytOyk
npenojasarenss Samsung 305V5A-S06, MatepaktuBHas qocka SmartBoard SB660
(mnaronanp 64"), wmynabTUMenuAHBIN npoekTop Acer H5382BD, cucrema
BuseokoHdpepenticeazn POLYCOM HDX 7000, aynnokononku MICROLAB



Conep:xanue o0y4eHus

CTpOCHHUHU BCHICCTBA.

7 KJ1ace
Ne Pa3znen Tembl

1 ®u3uka u ee poib B no3HaHUM | Pu3uka - Hayka o npupone. AsneHus npupoasl. PU3NYECKUE SBICHUA: MEXAHUYECKHE,
OKPY’KaIOLIEro MUPA. TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3Mepenue ¢usznueckux BenuuuH. Dusnueckue MPUOOPHI.
[TorpemnocTs n3MepeHnil. MexayHapoaHas CUCTEMA €AUHULL.

Kak ¢u3nka u qpyrue ecrecTBeHHbIE HAyKH M3y4daroT NpUpoay. EcTecTBEHHO-HAy4UHbIN
METOJI TO3HAHUA: HAOJIIOAEHUE, TOCTAHOBKA HAYYHOI'O BOMPOCA, BBIIBUKEHUE THIIOTE3,
AKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00ObSICHEHUE HAOII0JaeMOro siBjaeHus. Onucanue
(u3MYECKUX SIBJICHUHN C OMOILBIO MOJEIIEH.

2 du3uka U ee poJib B IO3HAHUM | MexaHn4yecKue, TEIIOBBIE, dJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
OKPY’KaroLIEero Mupa. duznyeckue NpubOpsl U MPOLEaypa MPSMbIX U3MEPEHUN aHAJIOrOBBIM U LHU(POBBIM
JlemoHCTpanuu. pruOOPOM.

3 ®du3zuka u ee poJib B o3HaHuu | OnpeneneHue HeHbl JeIeHUs MKalbl U3MEPUTEIBLHOTO prlopa.

OKPYKaIOILIEro MUpA. N3mepenne paccTosHUi.

JlabopaTopHbie paboThl U N3mepenne oObema KUIKOCTA U TBEPAOTO TeNa.

OTIBITBHI. Onpenenenne pa3MepoB MaJbIX TEIl.
N3mepenne temmeparypbl NOpH IOMOIIM KUIAKOCTHOIO TEPMOMETpa M JaT4YHUKa
TEMIIEPATYPHI.
IIpoBenenne wucciaenoBaHUs IO IPOBEPKE THUIIOTE3bl: JAJIbHOCTH II0JETa IIapUKa,
NYHIIEHHOTO0 TOPU30HTAIIBHO, TeM O0JIbllIe, 4eM 00JIbIlIe BHICOTA MYCKA.

4 [lepBonauasibHble cBeeHUs 0 | CTpoeHHe BEUIECTBA: aTOMbl M MOJIEKYJIbI, MX pa3Mmepbl. ONbITHI, JOKa3bIBAIOIINE

JVCKPETHOE CTPOCHUE BELIECTBA.
JIBr>kenre yacTtull BemiecTBa. CBs3b CKOPOCTHU JIBUKEHUS YaCTHUI[ C TEMIIEpaTypoOu.
BbpoynoBckoe nBuxenue, muddysus. BzanmoaeiicTBrue yacTuIl BEMIECTBA: MPUTHKEHUE U
OTTaJIKUBAHUE.




AFpCFaTHLIC COCTOAHMA BCIICCTBA: CTPOCHUC Ta30B, }I(I/II[KOCTeﬁ H TBCPIAbBIX
(KpI/ICTaJIJII/ILICCKI/IX) Tea. B3anMocBs3b MCIKIY CBOMCTBaAMU BCHICCTB B PAa3HbBIX
dAI'pCraTHbBIX COCTOAHUAX MW HNX aATOMHO-MOJICKYJIIPHBIM CTPOCHHCM. OcobenHocTn
AI'PCTAaTHBIX COCTOSIHUU BOJBI.

[lepBOoHauUaNbHBIEC CBECHUS O
CTPOCHUU BEILIECTBA.
JlemoHcTpanum.

Ha6nronenne 6poyHOBCKOTO IBYKCHHSI.

Ha6mronenue nuddysun.

HaGimoienue siBIICHUN, OOBSICHSIOIIUXCS MPUTSHKCHUEM MM OTTAJIKMBAHHUEM YaCTHIL
BEIIIECTBA.

[lepBoHA"ATEHBIE CBEACHUS O
CTPOEHUH BEIIECTBA.
JlabopaTopHbie paboThI U
OTIBITHI.

OueHka quaMeTpa aToMa METOJIOM PSZIOB (C UCTIONIb30BaHUEM (hoTorpaduii).
OnbITH 110 HAOJIOJIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnBbITH IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

JIBU>KEHUE U B3aUMOJICCTBHUE
TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMepHOe M HepaBHOMEpHoe aABmkeHue. CKOpOCTb.
Cpennsist CKOpOCTb [P HEPABHOMEPHOM JIBHKEHHUH. PacueT myTu U BpeMEeHU JIBUKECHHUS.
SBnenne mHepuMU. 3aKOH HMHEPUUU. B3auMoaencTBHE Tell Kak NMPUYMHA W3MEHEHUS
CKOpPOCTH [IBMKEHUS Tell. Macca kak Mepa MHEPTHOCTH Tena. [ImoTHOCTh BemiecTsa.
CBs13b IUTIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00ObeMa BEIIECTBA.

Cuia Kak xapakTepucTHKa B3ammojmencTBus Ten. Cuna ynpyroctd M 3akoH [yka.
N3mepenne cuiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBIEHUE TATOTEHUS U criia TsokecTr. Cuita
TSKECTH Ha JIpyrux muia”erax. Bec tena. HeBecomocTs. CnokeHHe Cuil, HalpaBJIEHHBIX
no oxHou mpsimol. PaBHopeicTByromass cui. Cuna TpeHusa. TpeHue CKOJIbKEHUS U
TpeHue Nnokos. TpeHune B IpupoJie U TEXHUKE.

JIBU>KEHVE ¥ B3aMMO/ICVCTBUE
Tell. JlemMoHcTpauum.

Habmoienne MexaHu4eckoro JBUKEHHs Teja.

N3mepenne cKOpOCTH NPSIMOJIMHENHOTO JBUKECHMUS.
HaGumroienue siBjeHUsI UHEPIUH.

HaGnronenue n3MeHeHusi CKOpOCTH TPU B3aUMOICHCTBUU TElL.
CpaBHeHHEe Macc 10 B3aMMOJICVCTBUIO TEN.

CI10)€eHHe CHJI, HAIIPABJICHHBIX 10 OJTHOW MPSMOM.




9 JIBr>kenue u B3aumojelicteue | OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBMXKEHHS (IIapuKa B SKUJIKOCTH, MOJENU
ten. JJabopaTtopHbie pabOThl U | AIEKTPUUECKOTO aBTOMOOMIIS U TaK Jajiee).
OTIBITBHI. Omnpenenenue cpeaHed CKOPOCTH CKOJBKEHHS Opycka WIM IIapuKa MO HAKJIOHHOU
IIJIOCKOCTH.
OnpeneneHre MIOTHOCTH TBEPIOTO TeNa.
OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pPACTKEHUS (IedopManun) MpPYKUHBI OT
MIPUIIOKEHHOUN CHUIIBL.
OnbIThI, TEMOHCTPUPYIOIINAE 3aBUCUMOCTD CUJIbl TPEHHUsI CKOJBXKEHHsS OT Beca Tella U
XapakTepa CONMPUKACAIOINXCS TOBEPXHOCTEN.
10 | /laBneHue TBEpABIX Te, HaBnenue. CrnocoObl yMEHBIIEHHS M yBEIMYEHUs JaBieHus. JlaBmeHue rasa.
KUJKOCTEHN U ra3oB. 3aBUCHUMOCTH JIaBJICHUS Ta3a OT 00bema, TemiiepaTypsl. [lepenaua naBieHust TBEpAbIMU
TE€IaMH, SKUAKOCTAMM U ra3zaMu. 3akoH Ilackanga. IIHeBMaTWueckue MallWHBI.
3aBUCUMOCTb JIaBJIEHUSl JKMJKOCTH OT TiyOuHbl. [MapocraTuueckuili mapamokc.
CooOuaromuecs cocyabl. [ napaBinyeckue MEXaHU3MBI.
Atmocdepa 3emin u atMocdepHoe naBiaeHue. [IpuynHbl CylecTBOBaHUS BO3AYLIHON
ooonoukn 3emsn. Omnbit  Toppuuennu. HM3mepeHnue aTmocdepHOro AaBiICHUS.
3aBUCUMOCTh aTMOC(EPHOTO AABJICHHS OT BBICOTHI Haj ypoBHEeM Mops. [Ipubopsl mss
U3MEpPEHUs aTMOC(HEPHOTO JTABJICHHUS.
JlelicTBHE JKMAKOCTM W Ta3a Ha IMOTPYy>KEHHOE€ B HHUX TeNo. BelTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBaHue.
11 | JlaBnenue TBepabIX TeN, 3aBUCUMOCTB JABJIEHUS ra3a OT TEMIEPATYPHI.

JKUJIKOCTEHN U Ta30B.
JlemoHCTpanum.

[lepemaya naByieHUS KUIKOCTHIO U Ta30M.

CooOmiaromuecs Cocyabl.

['mppaBnuueckuid npecc.

[IposiBneHune neicTBrsi aTMOC(PEPHOTO JTABICHUS.

3aBUCHUMOCTH BBITAIKUBAIOIICH CHJIBI OT 00BEMa MOTPY>KEHHON YacTH TeJla U TNIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.




YcioBue m1aBaHus TEJI: MJIaBaHUE WU MOTPY>KCHUC TCJI B 3dBUCUMOCTHU OT COOTHOIICHHUA
IUIOTHOCTEHU TeJla U KHUIKOCTH.

12 | JlaBieHue TBEpbIX TeM, HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOU B KHUIAKOCTD

KUAJKOCTEU U ra3oB. YacTH Tela.

JlabGopaTopHbie pabOTHI U OrnpeneneHue BBITAIKUBAIONMIEH CHIIBI, JEHUCTBYIOIIEH HA TeEJO, MOTPYKEHHOE B

OIIBITHI. KUJKOCTD.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEN CUJIbI, JEHCTBYIOIIECH HA TEIO B XKUJKOCTH,
OT MaccChlI Tena.
OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAIKMBAIOIIEH CHWIIBI, JEUCTBYIOLIECH Ha
TEJIO B XKHUIKOCTH, OT 00bEMa MOrPYKEHHOM B JKUJIKOCTh YaCTU TeJlda U OT IIOTHOCTH
KUIKOCTH.
KoHcTpynpoBanne apeoMeTrpa WM KOHCTPYMPOBAaHHME JIOJKM M OIpPEJIEICHUE €€
I'PY30I10IbEMHOCTH.

13 | PaGota u MOIIHOCTb. Mexanuueckas pabota. MOIHOCTb.

OHeprus. IIpocTeie MexaHM3MBI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTb. [IpaBuio paBHOBecus
peiuara. Ilpumenenne mnpaBuia paBHOBecUs pbluara K OJoky. "3osotoe mpaBuio”
mexaHuku. Koaddumment nonesnoro nevictus (nanee - KIIJ[) mpocTbix MEXaHU3MOB.
[IpocTbie MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprusa. KuHeTtnueckas W mnoTeHUualbHas »Heprus. l[IpeBpaimienue
OJIHOTO BUJ1a MEXaHUYECKON JHEPTUU B IPYTOM. 3aKOH COXPAHEHHUsI SHEPIMU B MEXAHHKE.
14 | PaGota 1 MOIIHOCTb. [TprmMepbl TPOCTHIX MEXAHU3MOB.

Oueprus. [leMoHCcTpanum.

15 | PaGoTa 1 MOIIHOCT®. Omnpenenenue pabOThl CWJIBI TPEHUS TPU PABHOMEPHOM JBWKEHHM Tejla 110

Dueprus. JlabopaTtopHbie
PabOTHI U OIBITHI.

TOPU30HTAIBHOM IMIOBEPXHOCTH.

HccnenoBanue ycinoBuii paBHOBECHUS pblyara.
N3smepenne KIIJl HakIIOHHOM NIIIOCKOCTH.

MN3yyeHune 3aKoHa COXpaHEHUsI MEXaHUYECKON SHEPTUH.




8 ki1acce

Pa3znea

TeMmbl

TeroBeIe SIBICHUS.

OCHOBHBIE II0JIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOEHUS BelecTBa. Macca
U pa3Mepbl aTOMOB U MOJIEKYJ. ONBIThL, MOATBEPKAAIOIIME OCHOBHBIEC IMOJOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Monenu TBEpIOTO, JKUIKOTO U ra3000pa3HOro COCTOSAHUMN BemlecTBa. Kpucraminueckue
u amopdubie Tena. OObICHEHUE CBOWCTB T'a30B, KUJIKOCTEH M TBEPABIX TEI HA OCHOBE
MOJIOKEHUN  MOJIEKYJISIPHO-KMHETHYECKOM Teopund. (CMauMBaHWE W KaWUIIPHbBIC
ABJEHUA. TEIIOBOE paCIIMPEHUE U CHKATHE.

Temmneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOI'O JBHM)KCHHUS YaCTHLI.
Buytpennss sHeprusa. CrocoObl M3MEHEHUs BHYTPEHHEH SHEpruu: TeIulonepenada u
coBepuieHHe paboTel. Bunpl Temnonepenauu: TEMJIONPOBOAHOCTb, KOHBEKIUS,
U3JIy4YEeHUE.

KonnuecTBo Temnotel. YenbHas TEMJIOEMKOCTh BEIECTBA. TemIooOMEH M TEIIoBOE
paBHOBecHe. YpaBHEHUE TeIuloBoro Oamanca. [lnaBneHne u  oTBepAeBaHHE
KPUCTAJUIMYECKUX BELIECTB. YJenbHas Temjaora ruasieHus. [lapooOpazoBanue u
koHaeHcanusi. HWcnapenue. Kunenwe. VYnenpHas Temjaora napooOpa3oBaHMSL.
3aBUCUMOCTh TEMIEPATYPHI KUTMIEHUS OT aTMOC(HEPHOTO TABJICHHUS.

BnaxuocTts Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Ipunuunel pabotsl TemnoBbix asurateneit KIIJ temnoBoro asurarens. TeruoBbie
JIBUTATEJIN U 3aIIUTa OKPYKAKOIIEU CPEIBI.

3aKOH COXpAaHEHUS U MTPEBPAILCHUS SHEPTUU B TETUIOBBIX MTPOIIECCAX.

TemoBrie ABJICHUS.
JlemoHcTpauum.

Ha6nronenne 6poyHOBCKOTO IBHKCHHSI.

Ha6nronenue nuddysun.

Habmronenue SBIICHH CMaYyMBaHKS U KaMJUIIPHBIX SIBIICHHM.

Habmronerune TenioBoro pacimpeHus Tell.

M3MeHeHne naBiaeHUs ra3a npu M3MEHEHUH 00beMa U HarpeBaHWH WJIH OXJIAXK/ICHHH.




[IpaBusna uamMepeHust TeMnepaTyphl.

Bup! Termonepenayu.

OxnaxxjaeHue Ipu COBEPIICHUN PabOTHI.

HarpeBanue npu coBepiieHuu pabOThl BHEIIIHUMHU CUJIAMH.
CpaBHEHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
Habaronenue kumeHus.

HaOntonenue nocTostHCTBA TeMIepaTyphl IPY TUIABICHUU.
Mojaenu TeIIOBBIX IBUTATEIICH.

Termnosrie sIBIEHUA.
JlaGopatopHbie pabOThI U
ONBITEL.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSHKEHUS.

OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU Caxapa.

OnbITH 110 HAOJIOJIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEll.
Omnpenenenue gaBjaeHUs BO3yXa B Oa/IOHE IIMPUIIA.

OnbITBl, JEMOHCTPUPYIONIUE 3aBUCUMOCTh JABJICHUS BO3AyXa OT €ro odbema W
HArpEeBAHUS WJIN OXJIAXKICHUS.

IIpoBepka THIOTE3bl JIMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaOntonenue mM3MeHeHHs BHYTPEHHEW SHEpPruM Teja B pe3ysbTaTe TeIUionepeaadyu u
pabOThl BHEUTHUX CHII.

UccnenoBanue siBjieHUs TEIIOOOMEHA NMPU CMEIIIMBAHUM XOJIOIHON U TOpSYei BOJIBI.
OrnpeneneHre KOJUYeCcTBa TeIIOTHI, MOJYYEHHOTO BOAOU MPHU TEMI000OMEHE C HarpeThiM
METAJUIMYECKUM HHJIMHAPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiuecca uCrapeHus.

Ornpenenenrue OTHOCUTEIBHON BIAXKHOCTH BO3AYXa.

Onpenenenue yAenbHOM TEMIOTHI MIJIABJICHHUS JIbJIA.

QHGKTpI/I‘—IeCKI/IC N MaroMTHBIC
SABJICHUS.

OnekTpuzanus Ten. J[Ba poja 3iaeKTpuyYecKux 3apsanoB. BzaumMopaencTBue 3apsKeHHBIX
ten. 3akoH KyioHa (3aBUCHMOCTh CHIIBI B3aUMO/ICHCTBUS 3aPSIKEHHBIX TEJ1 OT BEJIMUUHbI
3apsiZIOB M PACCTOSIHUSI MEK]y TEJIaMu ).




Onextpuyeckoe nosie. HanpsokeHHOCTB 1eKTprudecKoro noiit. IIpuHnun cynepno3nnnn
ANIEKTPUYECKUX I0JIEN (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsioB. DIEMEHTapHbIN NIEKTpUYecKuil 3apsia. CtpoeHue
atoma. [IpOBOTHMKYM U TUAJIEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUUECKOTO 3apsiaa.
DNEeKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAaHUS SJEKTPUUYECKOTO TOKa. McTouHMKH
MIOCTOSIHHOTO  TOKa. JIeWCTBUS 3JIEKTPUYECKOro TOKa (TEIUIOBOE, XHUMHUYECKOE,
MAarHuTHOE). DJIEKTPUYECKUIA TOK B KUJKOCTSAX U razax.

Onekrpuueckass nenb. Cwia Toka. OneKTpuueckoe HanpspkeHue. ConpoTHBIIEHUE
MIPOBOAHUKA. Y AENBHOE CONPOTHUBIIEHUE BemIeCTBA. 3akoH Oma Ui ydacTKa LENu.
[TocnenoBarenpHOE M MMapaIENbHOE COETUHEHUE ITPOBOHUKOB.

PaboTa 1 MOLITHOCTB ANEKTPUUECKOro TOKa. 3akoH J[xoyisa-Jlenna. Dnekrpuyeckue uenu
U IOTPEOUTENHN NEKTpUIeCcKoi s3HEpruM B ObITY. KopoTkoe 3aMbIkaHue.

ITocTostHHBIE MarHuThHl. B3anMMOJEHCTBHE IMOCTOSIHHBIX MAarHUTOB. MarHuTHoOe MHoOJe€.
MarnuTtHOE mosne 3eMiauM M €ro 3HadeHue Ui ku3Hu Ha 3emuie. OnelT Opcrena.
MarsHuTHO€E I0JIE AIEKTPUYECKOro TOKa. IIpruMeHeHue 3JeKTpOMarHuTOB B TEXHHKE.
JIeficTBHE MarHUTHOTO TOJISI HA ITPOBOJHUK C TOKOM. DJIEKTPOABUIATENb ITOCTOSIHHOTO
TOKa. lcronp30BaHuEe JNEKTpOABUTaTENEd B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIOPTE.

Onbitel - @apaness.  SIBneHue daekTpoMarHuTHOW WHAyKuuu. I[IpaBmiio  Jlenna.
Onektporenepatop. CriocoObl MOTYyYEHUS ANEKTPUUECKON SHEPTUH. DIEKTPOCTAHIIMHN HA
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTHUU.

DJIEKTPUYECKUE U MArHUTHBIE
ABjeHus. JleMoHCcTparuu.

DJIEeKTpU3aLUS TEJL.

JIBa poJia 3JIEKTPUUECKUX 3apsS0B U B3AMMOJEHCTBUE 3aPSIKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DIIEKTpOCTaTUYECKAs] HHAYKIIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsiI0B.

[IpOBOHUKY U AUBIEKTPUKH.

MoennpoBaHre CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO MOJIA.




M cTOYHUKHY MOCTOSHHOI'O TOKA.

JlencTBUS IMEKTPUUECKOTO TOKA.

DJIEKTPUUECKHUM TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenne cuitbl TOKa aMIIEPMETPOM.

N3mepenne 35IeKTpUYeCcKOro HapsKEHUsT BOJIbTMETPOM.

Peocrar u marazuH cONpOTUBIICHUN.

B3aumoelicTBUEe MOCTOSHHBIX MAarHUTOB.

MoennpoBaHre HEBO3MOXKHOCTH PA3/ICJICHUS MTOJOCOB MarHuTa.
MoennupoBaHre€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MArHUTOB.
OneiT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.

JlercTBME MarHUTHOTO TI0JIA HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb MTOCTOSIHHOTO TOKA.

HccnenoBanue siBIICHUA 3JIEKTPOMAarHUTHOW MHTYKIIUH.

OnbiTel @apanes.

3aBUCUMOCTH HaIPABJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUI €ro BO3SHUKHOBEHMSI.
DJIEKTPOrE€HEePATOP MOCTOSTHHOTO TOKA.

DNEeKTpUUECKUEe U MarHUTHBIC
apiienus. JlabopaTopHbie
pabOTHI U OMBITHI.

OnbITH TT0 HAOTIOICHUTO SJICKTPU3AIMH TEJ MHAYKIIUEH ¥ PU COTIPUKOCHOBECHHH.
HccnenoBanue nelCTBUS SIEKTPUUYECKOTO OIS HA MPOBOTHUKHU U TUDJICKTPUKH.
COopka u npoBepka pabOThI MIEKTPUIECKON LIETTH MOCTOSHHOTO TOKA.

N3mepenne u peryaIupoBaHie CHIIbI TOKA.

N3mepenne u peryaupoBaHie HAPSHKESHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIIYIIETO Y€pe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTOpa M HAMPSHKEHUS HAa PE3UCTOPE.

OMnBITHL, JEMOHCTPUPYIOIINE 3aBUCUIMOCTb DJIEKTPUUECKOTO COMTPOTUBIICHUSI IPOBOTHUKA
OT €Tr0 JITMHBI, TUIOMIA U TIOTIEPEYHOT0 CEUEHUS U MaTepHuaa.




[IpoBepka npaBuiia CIOKEHUS HANPSHKEHUM MPU MOCIEN0BATEIIbHOM COEUHEHUH JIBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJis CUIIbI TOKA IPU MAPAIIIETBHOM COEAUHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.

OmnpeneneHre MOIHOCTHU AJIEKTPUYECKOTO TOKA, BBIAECISIEMOM HAa PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO YEPE3 JIAMIIOUKY, OT HAIIPSOHKEHUS HA
HEW.

Onpenenenne KII/I HarpeBarens.

HccnenoBanne MarHuTHOTO B3aUMOJICUCTBUS IIOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHUTHOrO TOJIA TIOCTOSHHBIX MAarHUTOB TMpU HUX OOBEIUHEHUH H
pa3acIICHUN.

Hccnenoanue neMCTBUS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CUJIbl TOKAa M HaIlpaBJICHUS TOKA B KaTYIIIKE.

N3ydenune neucTBUss MAarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.

KoHncTpyupoBanue 1 nu3ydeHue paboThl 2JIEKTPOIBUTaATES.

N3amepenune KIIJI a5ekTpoaBUraTenbHOM yCTaHOBKH.

OnbITEl O KCCIENOBAHUIO SIBIICHUS DJIEKTPOMATHUTHOW WHIYKLIMHU: HCCIEIOBAHUE
VW3MEHECHNM 3HAYEHUs U HAIPABJIEHUS HMHAYKIIMOHHOTO TOKA.

9 kaace

Pasznea

Tembl

MexaHu4ecKue SIBJICHUS.

Mexannueckoe aABwkeHue. MarepuanbHas Touka. Cuctema orcuera. OTHOCUTEIIBHOCTh
MEXaHHYECKOTO JBUXKECHUs. PaBHOMEpHOE MpsMOIMHEHOE ABMKEeHUE. HepaBHOMEpHOE
npsiMoJIMHENHOE ABKeHrEe. CpelHsss 1 MTHOBEHHAsl CKOPOCTh TeJjla MPU HEPAaBHOMEPHOM
JIBUKCHUU.

VYckopenue. PaBHOyCckOpeHHOE TpsSMOJIMHEWHOe JBkeHue. (CBOOOMHOE TajcHUE.
OmnpiTel ["anunes.




PaBHOMepHOE NBIKEeHME TIO OKpYykHOCTHU. [lepuos n yacrora obpatienus. JIluneitHas u
YTJIOBAasi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[Tepsoiit 3akoH HeroToHa. Bropoi 3akoH Herotona. Tpetui 3akon Herotona. [IpuHumn
CYyHEPIO3ULINU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHHUS CKOJIbKEHUS, CHJIa TPEHUS
MOKOSI, IPYTUE BUbI TPECHHUSL.

Cuna TsDKECTHM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJIHOIO MaJICHHUS.
JIBmwxenue maHer Bokpyr Connna. IlepBas kocmmuueckass ckopocts. HeBecomocTs n
[IEPErPy3KH.

PaBHOBecue maTepuaibHOM TOYKH. AOCOJIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro
TeJla C 3aKPEIJICHHON OChI0 BpaleHust. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynec tena. M3menenune ummynbca. UMnynbe cuiibl. 3aKOH COXPAHEHHS] UMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Mexanudeckas paboTa U MOIIHOCTh. PaboTa cuil TskecTd, ynpyroctu, TpeHus. CBssb
sHepruu v padoThl. [loTeHImanbHas SHEepPTUs TeNa, MOJHSATOTO HAJ TOBEPXHOCTHIO 3EMJTH.
[lorenunanbHasgs 3HEprusi cxkaroum mpyxuHbl. Kunernueckas sHeprus. Teopema o
KMHETUYECKOW SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKO YHEPTUH.

MexaHu4eCcKUe SIBJICHUS.
JlemoHcTpanum.

Habnronenne MexaHn4ecKoro ABMYKEHHUSI TeJla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.
CpaBHEeHUE TIyTE€ W TPACKTOPUUA JBWKEHHS OIHOTO M TOTO K€ TElad OTHOCHUTEIIBHO
pPa3HBIX TEJ OTCYETA.

N3mepenne cKkopoCTr U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHUS.

HccnenoBanue nmpu3HakoB PpaBHOYCKOPEHHOTO JBUKEHUS.

HaOmronenue aBMKeHUsI Tea Mo OKPY>KHOCTH.

HaGnronenne MexaHWYeCKUX SIBICHHUM, TMPOUCXOANIUX B cucTemMe oTcuera "Tenexka'
P €€ PAaBHOMEPHOM U YCKOPEHHOM JIBH’KCHUH OTHOCHUTENIbHO KaOnuHeTa (hU3UKH.
3aBUCHUMOCTh YCKOPEHUS TeJla OT MACChI TeJla U IEUCTBYIOIIECH Ha HETO CUJIBI.
HaGnronenue paBeHCTBaA CUIT TPU B3aUMOJICHCTBUH TEIL.

M3meHeHne Beca Tena npyu yCKOPEHHOM JIBUKEHHH.




Ilepenaya ummynbca Npu B3aUMOAECHCTBUM TEI.

IIpeoOpa3oBaHus SHEPTrUU NPU B3aUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCca IIPU HEYNPYTOM B3aUMO/IEHCTBUU.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOJAECHCTBUU.

Habnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU MTPU CBOOOAHOM IaJIEHUU.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU NPH JBHKEHHUH TeJa MOJ ACHCTBUEM IPYKHUHBI.

MexaHndeckue IBJICHU.
JlaGopatopHbie pabOTHI U
OIBITEL.

KoHcTpynpoBanue TpakTa sl pa3roHa W JaJdbHEHIIEro pPaBHOMEPHOIO JIBUYKEHHUSA
[IapyKa WK TEIEXKKH.

OmnpeneneHre CpelHE CKOPOCTH CKOJIbKEHUS OpycKa WM JBWKEHUS IIapuKa M0
HAKJIOHHOW IIJIOCKOCTH.

OnpeneneHne yCKOpEHHsI Tela NPHU PAaBHOYCKOPEHHOM JIBMOKEHMM I10 HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHHU NPU PABHOYCKOPEHHOM JIBU)KEHUU 0€3
HA4YaJIbHOW CKOPOCTH.

IIpoBepka runoTessl: €ciu Mpu PaBHOYCKOPEHHOM JABM)KEHUU 0€3 HauajJbHOW CKOPOCTHU
yTH OTHOCSITCSL KaK Psii HEUETHBIX YMCET, TO COOTBETCTBYIOIINE MPOMEKYTKHA BPEMEHH
OJINHAKOBBI.

WccnegoBanne 3aBUCHUMOCTUA CUJIbI TPEHUS CKOJBXEHHUS OT CHJIbl HOPMAJIbHOIO
JABJICHUSI.

Onpenenenue Ko3hPuieHTa TPEHUS CKOJIBKEHUS.

Ornpenenenne KeCTKOCTH NPYKUHBI.

Omnpenenenue pabOTbl CWJIBI TPEHUS TPU PABHOMEPHOM JBMKEHUU Tejla IO
TOPU30HTAIBHOM IIOBEPXHOCTH.

Omnpenenenue padOTHl CHIIBI YOPYTOCTH TNpPU TOJBEME TIpy3a C HCHOJIB30BAHUEM
HETOBUKHOTO U MOJIBUYKHOTO OJIOKOB.

N3yuyeHune 3aK0HAa COXpaHEHHUsI SHEPTHH.




Mexanndeckue KojicOanus u
BOJIHBI.

Koneb6arenbnoe nukenue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUM: MEpPUOJ, 4acTOTa,
aMIuIuTyga. MaTteMaTudeckuid U MpYKUHHBIN MasTHUKU. [IpeBpallieHne sHepruu npu
K0J1e0aTeIbHOM JBUKECHUHU.

3aryxatouue konebanus. BeiHykneHHble KojeOanus. Pezonanc. Mexanuueckue BOJHBI.
CaoiicTBa MexaHMUYECKUX BOJIH. [Ipo/ioapHbIE M TONepeyHbie BOJHBI. /[TMHA BOJHBI U
CKOpOCTB €€ pacupoCTpaHeHUs. MexaHn4ecKue BOJIHBI B TBEPJIOM TeEJE, CEMCMUYECKUE
BOJIHBI.

3ByK. [ pOMKOCTB 3ByKa U BeicOTa TOHA. OTpaxeHue 3Byka. MHbpa3ByK U yiIbTpa3ByK.

MexaHnyecKkue KoJeOauus u
BOJIHBI. J{eMOHCTpanuu.

HaGnronenue xonedaHuid T€1 MO/ AEUCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Ha6nronenue xoneOanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabutoieHue BbIHYK/I€HHBIX KOJIE0OaHUI U pe30HaHCca.

PacrnipocTpanenre npoAoabHbIX U MOTIEPEYHBIX BOJIH (HA MOJEINN).

HabitoieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

AKYCTUYECKHI pE30HAHC.

Mexanuueckue KojaeOanus u
BOJIHBL. JIabopaTtopHbie
pabOThHI U OMBITHI.

Onpenenenre 4acToThl U Mepuojia KoiedaH!i MaTeMaTH4eCKoro MasiTHUKA.
OnpeneneHre 4acTOThI U epruoaa KojieOaHUN NPYKUHHOTO MasiTHUKA.

HccnegoBanue 3aBUCMMOCTH TEpHOJa KOJEOAHWI TOJBEIIEHHOIO K HUTU TIpy3a OT
JUTMHBI HUTH.

HccnegoBanue 3aBUCMMOCTH MepuoAa KoJeOaHUN MPY>KMHHOTO MasTHHKAa OT MAaccChl

rpy3a.
[IpoBepka HE3aBUCUMOCTH NEepUOJia KoJeOaHu rpy3a, MOJIBEIIEHHOTO K HUTH, OT MacChl

rpy3a.

OMnBITHI, TEMOHCTPHUPYIONTUE 3aBUCUMOCTD Meproa KOJeOaHWi MPYKUHHOTO MasiTHUKA
OT MacChl TPy3a U KECTKOCTHU TIPYKUHBI.

N3mepenne yckopeHust CBOOOTHOTO TaJeHUSI.

DIEeKTPOMArHUTHOE TMOJIE U
AIEKTPOMArHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE MOJIe. DJIEKTPOMArHUTHBIE BOJHBI. CBONCTBA 3JICKTPOMATrHUTHBIX
BOJIH. [IIKkayia 3JIeKTpOMarHUTHBIX BOJIH. MICMONB30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOMU CBSI3U.




SHCKTpOMaFHI/ITHaSI Ipupoga CBCTA. CKOpOCTI) cBeTa. BoaHOBBEIE CBOMCTBA CBETA.

8 OnekTpoMarHuTHOe Tosie ¥ | CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.
AJIIEKTPOMArHUTHBIE  BOJIHBL. | BOTHOBBIE CBOMCTBA CBETA.
JlemoHCcTpanum.
9 DNeKTpOMarHuTHOE NOJIE U N3ydenne CBONCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIIBIO MOOMIJIBHOTO TeneoHa.
AIIEKTPOMArHUTHBIE BOJIHBI.
JlaGopatopHbie pabOTHI U
OTIBITHI.
10 | CeroBbI€ BICHUSL. JIyueBas mozenb cBera. Mcrounuku ceera. IIpsimosinHElHOE paclpoCTpaHEHUE CBETA.
3armenus ConnHua u Jlynsl. Otpaxenue cera. Ilnockoe 3epkasio. 3aKOH OTpaKEHHUS
CBETA.
IIpenomienue cBeTa. 3aKoH NpeaoMiieHus cBera. [1oaHoe BHYyTpeHHEE OTpaKEHUE CBETA.
Hcrnonbs30BaHue MTOJIHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOJAX.
JIunza. Xox nydeir B smH3e. OnTuueckas cuctema (oToammapaTa, MUKpPOCKOIA H
Teneckona. ['a3 kak ontuyeckas cucrema. bin3opykocTh U 1albHO30PKOCTb.
Paznoxenue Oenoro ceera B crekTp. OnbiTel HptoToHa. CloOXeHUE CIEKTPaIbHBIX
1BeTOB. /[ucnepcus ceera.
11 | CetoBBIC aBieHus. | [IpamonuHeHoe pacpOCTPaHEHUE CBETA.
JleMoHCTpaluu. OTtpakeHue cBera.

[Tony4yenue n300paXkeHUi B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

Onrtuyeckuid CBETOBO/I.

Xon aydeil B coOuparoliei JInH3e.

XoJ1 Ty4el B pacCEUBAIOIIEH JIMH3E.

[Tomyuenune n300pakxeHud ¢ TOMOIIBIO JIUH3.

[Tpuntun aeiictBus doToanmapara, MUKPOCKOIIA U TEJIECKOTIA.

Mopenn rnasa.

Pasnoxenue 6e0ro cBeTa B CIEKTP.




HOHy‘{CHI/IC Oejroro cBera ITpH CJIOKCHHUU CBCTA PA3HBIX IIBCTOB.

12

CBeToBbIC SIBJICHUS.
JlaGopatopHbie paboTHI U
OTIBITHI.

HccnenoBanue 3aBUCMMOCTH yTJIa OTPaXXSHHSI CBETOBOTO JIyda OT yrJja MmaIeHusl.
N3ydenne xapakTepUCTHK N300pakeHUs MTpeIMeTa B TUIOCKOM 3epKaJie.

HccnenoBanue 3aBUCUMOCTH yIJia MPEIOMJICHHsSI CBETOBOIO Jiyda OT yIjia MaJeHus Ha
IpaHulLe "BO3IyX-CTEKIIO".

[Tonyuenne n300paxkeHu ¢ MOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenne HOKyCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JIMH3HI.
OnBITHI 1O Pa3IOKEHUIO OEIOTO CBETa B CIIEKTP.

OnpITl 1O BOCHOPHSTHIO IIBETa MPEIMETOB IMPH WX HAONIOJACHUH 4Yepe3 I[BETOBBIC
(UIBTPBL.

13

KBaHTOBBIC SIBIICHUS.

OmnsiTel Pe3epdopna u nnanerapHas mojens atoma. Moaens aroma bopa. Mcnyckanue u
norjolueHre ceera aromoMm. KBaHThl. JInHEHYaThIe CIIEKTPBI.

PamnoaktuBHOCTh. Anb(a-, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyxiionnas Mmozens atoMHoro sapa. M3oronel. PagnoaktusHbie npespaiienus. [lepuon
II0JIypacIiajia aTOMHBIX SAEP.

SAnepnble peakiiu. 3aKOHBI COXPAHEHHMS 3apPSAJ0BOTO U MACCOBOTO YUCEN. DHEPTHUS CBI3H
aTOMHBIX siaep. CBsI3b Macchl ¥ dHEPruM. Peakiuu cunTtes3a u aenenus saep. Mctounnku
sHeprun CoJHIIA U 3BE3]1.

SAnepHas sHepreTuka. /[elcTBus paJuoaKTUBHBIX U31YYEHHUIN Ha )KUBBIE OPTaHU3MBI.

14

KBaHTOBRKIE ABJICHUA.
JlemoHncTpauum.

CnekTpbl U3JTyYEHHUS U TTOTJIOMICHUS.

CrexTpbl pa3IuvyHbIX Ta30B.

CnekTp Bogopo/ia.

Ha6nronenue TpekoB B kamepe Bunbcona.

PaboTa cueTunka HOHU3HPYIONTUX U3ITYUCHUH.

Perucrpanus uzinydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

15

KBaHTOBEIE ABJICHMS.
JlaGopatopHbie pabOTHI U
OIIBITHL.

Habuoienne CromHbIX U JIMHEHYAThIX CIEKTPOB U3TyYEHUSI.
HccnenoBanne TPEeKOB: HW3MEPEHHWE JHEPTHMHM YAaCTHUIBI 10 TOPMO3HOMY MyTH (TIO
dboTorpadusim).




N3mepenne pagnoakTuBHOTO oHAa.

16

[ToBTOpUTENBHO-
0000IIar0IIUN MOTYJTb.

[ToBTOpUTENHEHO-0000IIAIOMINI  MOAYJIb TMpEIHAa3HAuYeH Ui CHUCTeMaTH3alud |
0000111eHHs] TTPEAMETHOTO COJICPKAHUSL M ONBITA JCSITEIBbHOCTH, MPUOOPETEHHOTO MpHU
W3YYCHUH BCETO Kypca (U3MKH, a TakKe s TOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMeHY 10 (PU3UKe ISl 00yUJaOIUXCsl, BRIOPABITUX 3TOT YICOHBII
npeaMerT.




Ilnanupyemble pe3yJabTaThl 0CBOCHUSI MPOrPaMMBbI 1O (pU3NKe
HA YPOBHE OCHOBHOI'0 0011{er0 00pa3oBaHus

B pesynbpraTe nzydenus pu3nMKy Ha ypoBHE OCHOBHOTO OOIIIETO 00pa3oBaHuUs
y oOy4arorerocst OyayT copMUPOBaHBI CICAYIONINE JUYHOCTHBIE Pe3yabTaThI:

1) maTpuOTHYECKOTO BOCIUTAHUS: TPOSBICHHE HHTEPECa K HCTOPUH U
COBPEMEHHOMY COCTOSIHHUIO POCCHUCKOW (DM3MYECKOH HayKH; IEHHOCTHOE
OTHOIIEHHUE K JOCTKEHUSIM POCCHUICKUX YICHBIX-(DH3UKOB;

2) TpaXIaHCKOTO W JYXOBHO-HPABCTBEHHOTO BOCHHUTAHUS: TOTOBHOCThH K
AKTUBHOMY YYacCTHIO B OOCYXICHUH OOIIECTBEHHO-3HAYMMBIX M OSTHYECKHUX
mpo0jeM, CBS3aHHBIX C MPAKTHUYECCKUM TPUMEHEHUEM JOCTIKCHHHA (DU3HKWY;
OCO3HAHHME BAYKHOCTA MOPATBHO-ITHYECKUX MPUHITAIIOB B JIEATEIHHOCTH YICHOTO;

3) OCTETHMYECKOTO0 BOCIHUTAHUS: BOCIPHUATHE OSCTCTHUECKHX KadecTB
bu3nueckol HayKu: €€ TapMOHUYHOTO IOCTPOEHHUsS, CTPOTOCTH, TOYHOCTH,
JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOTO MO3HAHUS: OCO3HAHME IIEHHOCTH (DU3UYECKON HAYyKU
KaK MOIIIHOTO HMHCTPYMEHTa TO3HAHUS MHpPA, OCHOBBI PA3BUTHUS TEXHOJIOTHUH,
BOKHEHUIIIEH COCTaBIIAIONICH KyJIbTYpbl; pPa3BUTHE HAYyYHOW JHOOO3HATEIHHOCTH,
MHTEpeca K UCCIIeI0BATEIbCKON e TEIbHOCTH;

5) dopmupoBaHUs KYJIbTYPbI 3I0POBbsI K SMOIIMOHAIBHOTO OJIaronoIyqHs:

OCO3HAHME IIEHHOCTH Oe30macHoro obpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXHOCTH TIPaBWJI O€30MacHOrO0 TIOBEACHHS Ha
TpaHCIIOPTE, Ha JOporax, C JJICKTPUYECKUM M TEIUIOBBIM OOOpYJIOBAaHHEM B
JIOMAITHAX YCJIOBHSIX; CHOPMHUPOBAHHOCTH HaBBIKA peIeKCHH, IPU3HAHUE CBOCTO
mpaBa Ha OMMOKY M TAKOTO K€ MpaBa y APYroro 4eI0BeKa;

6) TPy10BOTO BOCITUTAHMUS:

7) aKTMBHO€ y4acTHE B PEIICHUU MPAKTUYECKHX 3a7ad (B paMKax CeMbH,
oOpa30oBaTeNbHON  OpraHu3allii, HACEJIEeHHOTO IYHKTa, POJHOTO  Kpas)
TEXHOJIOTUYECKOW U COIMAJIbHOM HAMpaBIEHHOCTH, TPEOYIONIMX B TOM YHUCIE U
(bu3MYeCcKUX 3HaHUI; THTEPEC K MPAKTUUECKOMY U3YUYEHUI0 IPO(DeCcCHii, CBI3aHHBIX
¢ (pU3HKOI;

8) PKOJIOTMYECKOTO BOCIIUTAHUSA: OPUEHTAIUSI HA MIPUMEHEHNE (PU3NIECKUX
3HaHWM [JIs pelieHus: 3a7ad B 00JIaCTU OKPY’KaIoIIeW Cpenbl, IIaHWPOBAHUS
MOCTYIIKOB M OIIGHKHM WX BO3MOJKHBIX ITOCJCACTBUHN I OKPYKAIOIICH CpEeIbl;
OCO3HAHME TJIO0ATBHOTO XapaKTepa IKOJIOTHIESCKUX TPOOJIEM U IyTeH UX PEIICHHUS,

9) amanTanyd K W3MCHSIONIMMCS YCIOBHUSM COLMAIBHON M TIPHPOIHOU
Cpenbl: TOTPEOHOCTh BO B3aMMOJCHCTBUU TIPU BBIOJTHCHUH HCCICIOBAHUN H
MPOCKTOB (PM3UYECKOW HANPABJICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSAM JIPYTHX;
MOBBIIIICHUE YPOBHS CBOCH KOMITETCHTHOCTH Yepe3 MPAKTUYECKYIO NeSITCIbHOCTD;
NOTPeOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHHI, B TOM YHCIIe (DOPMYTUPOBATH UJIEH,
MOHSTHS, TUIIOTE3bI 0 (PU3NYECKUX OOBEKTAX W SIBICHUSAX; OCO3HAHHUE NEePUITUTOB
COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JIacTH (PU3UKH; TJIAHUPOBAHHE
CBOETO pPa3BUTHS B MPHUOOPETCHHM HOBBIX (PU3WYECKUX 3HAHUH; CTPEMIICHHE
aHAM3UPOBATh U BBISIBIISATH B3aUMOCBSI3U MPUPOJIBI, 00IIIECTBA M 9KOHOMUKH, B TOM



YHUCJIE C UCTIOJIb30BaHNEM (PU3MUECKUX 3HAHUH; OI[EHKA CBOUMX JICUCTBHI C yUeTOM
BIIUSIHUS Ha OKPY>KAIOIIYIO CPEY, BOBMOMXHBIX INI00AIbHBIX MOCIEACTBUN.

B pesynbrare usyuenus Gpu3uku Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHMUs
y oOydaromierocss OynyT cGOpPMHUPOBAaHBI CJEAYIOIIME MeTampeaMeTHbIe
pe3yJbTaThbl:  TO3HABaTENbHbIE  yHUBEpCAJbHbIE  Yy4eOHBIE  JICHCTBUS,
KOMMYHUKATHUBHBIE  yHHBEpPCAJIbHbIC  Y4eOHBIC  JCUCTBUS,  PEryJISITUBHbBIC
yYHUBEpCalbHbIC YUeOHbIE ICUCTBUS, COBMECTHAS S TEIBHOCTb.

1) 6a30BbI€ JIOTUYECKHE JICHUCTBUS:

BBISIBIIATH M XapaKTEPHU30BaTh CYIICCTBEHHBIE TMPHU3HAKH OOBEKTOB
(stBJICHMIT); yCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK KJIACCHU(UKAIINHA, OCHOBAHUS
JUIsi 000OIIEHNST W CPAaBHEHWSI; BBISBISATH 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B
paccMaTpuBaeMbIX (paKTax, JaHHBIX U HAOIIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM
SIBJICHUSIM; BBISIBJISITH IPUIUHHO-CIICCTBEHHBIC CBSI3U NIPH W3YYEHUN (PU3HUCCKHUX
SIBJICHMM U TPOIECCOB, MPOBOAUTH BBIBOJBI C UCIOJIb30BAHUEM JCAYKTHUBHBIX U
WHIYKTUBHBIX ~ YMO3aKJIIOUEHHM, BBIBUTAaTh THUIOTE3bl O  B3aMMOCBSI3AX
(bu3MYEeCKUX BEJIMYMH; CaMOCTOSITENIbHO BBIOMPATH CIOCOO perieHus ydeOHOM
dbusnyeckoil 3amauu  (CpaBHEHHE HECKOJIBKHUX BApPUAHTOB PEILICHHUS, BHIOOD
HanOoJIee MOIXOISIIEr0 ¢ YIE€TOM CAMOCTOSITENIbHO BBIICIEHHBIX KPUTEPHUEB).

2) 0a3oBbIe HCCIEIOBATEIbCKUE JEHCTBUSA: HCIOJIB30BaTh BOMPOCHI Kak
UCCJIEIOBATENILCKUI HMHCTPYMEHT TIO3HAHUS; MPOBOJAUTH IO CaMOCTOATEIHHO
COCTABJICHHOMY IIJIaHY OTBIT, HECIOXKHBIN (DU3UICCKUN IKCIIEPUMEHT, HEOOIIBIIIOE
uccienoBaHne (U3MUECKOTO SBJICHUS; OIEHWBATh Ha NPUMEHUMOCTh U
JIOCTOBEPHOCTh MH(OpPMAIMIO, TIONYYEHHYI0 B XOJI€ HCCIEAOBAaHUS WU
AKCIEPUMEHTA; CaMOCTOSTEIBHO (HOPMYIUPOBaThH OOOOIIEHUS W BBIBOJBI IO
pe3yabTaTam MPOBEACHHOTO HAOIIOACHHUS, OTIBITA, UCCIIEIOBAHMS; MPOTHO3UPOBATH
BO3MOYKHOE JTaJbHEHIIIee pa3BUTHE (PU3MUECKUX IPOIECCOB, a TAK)KE BBIIBHUTATh
MPEANOJI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIOBHUSX M KOHTEKCTaX.

3) pabota c uHpopMaIueii: MPUMEHATh Pa3IUYHbIC METOJIbl, HHCTPYMEHTHI U
3aMpoChl IPU IOUCKE 1 0TOOPE MH(MOPMAITUHU UITH TAHHBIX C YYETOM MPE/TI0KEHHON
yueOHOM  (U3MYecKOl  3amayv; aHAJIM3UpPOBaTh, CUCTEMATU3MPOBATH U
UHTEPHPETUPOBATh WHGOPMAIUIO PA3TUYHBIX BUIOB M (GOpPM MpeACTaBICHUS;
CaMOCTOATEILHO BHIOMPATh ONTUMAIBHYIO (hOpMY TIpeacTaBieHus] HPOpMAIUU U
WUTIOCTPUPOBATH PEIIaeMbI€ 3314l HECJIOKHBIMU CXEMaMU, InarpaMMaMu, WHON
rpaduKoi U UX KOMOUHAITUSIMH.

OBnazeHne YHUBEPCATHHBIMH YI€OHBIMA KOMMYHUKATHBHBIMU JICHCTBUSIMU:

1) oOmenme: B xo1e OOCYXKACHHS Y4eOHOrO Marepuaja, pe3yJbTaToB
7a00paTOpHBIX PabOT U MPOEKTOB 33JaBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOn
TEMBbl W BBICKA3bIBaTh WJCH, HAIlCJICHHBIC HA PEIICHHWE 3aJa4d W TOJCp)KaHUe
0JIarokenaTeabHOCTA OOIICHMS; COMOCTaBISATh CBOM CYXICHUS C CYXICHHUSIMHU
JIPYTUX YYaCTHUKOB JHayiora, OOHapy>KHWBaTh pa3U4ve U CXOJCTBO TO3UITUM;
BBIPQKATh CBOIO TOYKY 3PEHHS B YCTHBIX W MHUCHMEHHBIX TEKCTaX; IMMyOJIMYHO
MPEICTABIIATh PE3YJIBTAThl BBIMOTHEHHOTO (DU3UYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCJICIOBAHUS, TIPOCKTA).

2) CcOBMeCTHasi JIeSITeIbHOCTH (COTPYJAHMYECTBO): TOHUMATh W
WCIIOJIb30BaTh TPEUMYIIECTBA KOMAHIHOW W WHIUBHUIyAIbHOW pPAOOTHI TpHU



pelIeHnr KOHKPETHOH (u3mueckoi mpoOjaemMbl; MPUHUMATH LEIH COBMECTHOM
NeSATEeIbHOCTH, OPTaHU30BBIBATh JCHCTBUSA 110 €€ IOCTUKEHUIO: paCIIPEACIIATh POJIH,
o0CyXXJ1aTb TIPOLIECCHl U PE3yJbTaThl COBMECTHOM paboOThl, 0000IIaTh MHEHHUS
HECKOJIbKUX YEJIOBEK; BBIMOJHATH CBOIO YacTh PabOThI, JOCTUTasi KaUeCTBEHHOTO
pe3yibTaTa Mo CBOEMY HAIIPaBJICHUIO U KOOPAUHHUPYS CBOU JEHCTBUA C JIPYTUMU
YJIeHaMH KOMAaHJIbl, OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KPUTEPHUSIM, CAMOCTOSITEIbHO CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUS.

OBnazicHNEe YHUBEPCATHLHBIMU YUCOHBIMH PETYIIITUBHBIMU JCHCTBUSMH:

1) camoopraHu3anusi: BBISBIISATH MPOOJIEMBI B JKU3HEHHBIX M y4EOHBIX
CUTYyalusIX, TPEOYIOMMX /I peuieHus (GU3NIECKUX 3HAHWUW;, OPUEHTHUPOBATHCS B
Pa3TUYHBIX MOAXOJaX MPHUHITHS peIIeHU (MHANBUAIYaTbHOE, IPUHSATHAC PEIICHUS
B IpyImIe, NPUHITUE PEUICHUN TPYIIION); CAaMOCTOSITEIbHO COCTaBISATh alrOPUTM
pelieHrs (pU3NMYECKON 3aJauM WIM TUIaHA UCCIEAOBAHUSA C YYETOM HMMEIOIIUXCS
peCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh NIpeljiaracMmbie
BapUAHTHI PEIICHUH; TPOBOJUTH BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

2) CaMOKOHTPOJIb: JaBaTh OLCHKY CHUTyalliM W IpeljaraTh IUIaH e
U3MEHEHUS; OOBSICHATh NPUYMHBI JOCTIKEHUS (HEIOCTH)KEHUS) pPE3yJIbTaTOB
NeSATEeIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY; BHOCUTH KOPPEKTHUBHI B
JeSATEeILHOCTh (B TOM YKCII€ B XOJI BBIIIOJHEHUS (PU3UYECKOTO MCCICIOBAHUS WU
POEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, HM3MEHUBIIUXCA CUTYyaIluH,
YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIMX TPYJHOCTEH; OLIEHUBATh COOTBETCTBUE
pe3yabTara eJId U YCIOBUSIM.

3) IMOMOHAJBLHBII MHTEJJIEKT: CTABUThH CeOs HA MECTO JPYToro 4ejoBeKa
B XOJI€ CIIOpa WK AUCKYCCHUU Ha HAYYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPECHUS U
JIOTUKY JAPYTOro.

4) npuHsTHE cedsl M JAPYrMX: NMPH3HABAaTh CBOC MPABO Ha OMIMOKY MpH
pereHny (pU3NYecKux 3a7a4 WM B YTBEPKICHUSIX HAa HAYYHBIC TEMBI U TaKOE Ke
MPaBo JPYroro.

B pesynbrare uzydenus GU3MKu Ha YpOBHE OCHOBHOTO 00IIIero 0Opa3oBaHus
y obOy4aromerocs 0yayT chopMHUpPOBaHBI IPEIMETHBIC PE3YJIbTATHI.

7 kJacc.

[IpeameTHbie pe3ynbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTpaXkaTh
c(hOpMHUPOBAHHOCTh Y 00YHAIONTUXCS YMEHHUIA:

WCIIOJIB30BaTh MOHATHUS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HAOIIOCHUE,
AKCTIIEPUMEHT, MO/JIEJb, TUTIOTE3a, IUHULIBI PU3UUECKUX BEIUYHMH, AaTOM, MOJICKYJIA,
arperaTHple  COCTOSIHMUSI ~ BemiecTBa  (TBepAOe, JKUJIKOE, Tra3000pa3Hoe),
MEXaHUUYECKOE JBIKCHHE (PaBHOMEpPHOE, HEPAaBHOMEPHOE, MPSIMOJUHEHHOE),
TpaeKTopusi, paBHOJACHCTBYyIOMmas cuj, Aedopmaius (ymnpyras, IlacTUdeckas),
HEBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

paznuyath sBieHus (muddys3us, TEIIOBOS IBMIKEHWE YACTHUIl BEIICCTBA,
PaBHOMEpPHOE ABUKEHHE, HEPABHOMEPHOE ABUKEHHE, UHEPLUS, B3aUMOJICUCTBUE
T€Jl, PaBHOBECHE TBEPIBIX TEJI C 3aKPEIJIEHHONW OChIO BpallleHHs], Ieperaya
JABJICHUSI TBEPABIMU TEJIaMH, JKUIKOCTSIMU W Ta3aMu, aTMoc(epHoe naBlieHUE,
MJIaBaHWE TeJ, TMPEBpaIIeHUs MEXaHWYECKOW OJHEPruu) IO OMUCAHUI0 WX



XapaKTEpPHbIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JIaHHOE
busnuecKoe SIBICHHUE,

pacno3HaBaTh  NPOSBICHUE  HM3YUYCHHbIX  (U3MYECKUX  SIBICHUU B
OKpYXalollleM MHUpE, B TOM 4YHciie (U3UUECKUE SIBICHHUS B MPUPOJE: MPUMEPHI
JBH>KCHUSI C PA3JIMYHBIMA CKOPOCTSMH B KMBOW M HEXKUBOW NPUPOJE, NECUCTBUE
CWJIbl TPEHHUS B TIPUPOJIC U TEXHUKE, BIUSHUE aTMOC(PEPHOIO AABICHUS HA KUBOM
OpraHu3M, IJIaBaHHWE pBIO, pblYard B TeJie€ YEJIOBEKa, MPH 3TOM IMEPEBOAMTH
MPaKTUYECKYIO 3a1auy B yUeOHYI0, BBIJICIIAThH CYIIECTBEHHbBIE CBOMCTBA (IIPU3HAKH )
busznyecKux SBICHUMH;

ONHCHIBATh M3YyUYEHHBbIE CBOWCTBA Tel M (PU3UYECKUE SBICHUS, HCIOIB3YS
busznyeckue BeIMUYMHBI (Macca, 00bEM, IUIOTHOCTH BEILIECTBAa, BpeMs, IMYTh,
CKOPOCTb, CPEIHSASI CKOpPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tena, cuia
TpeHUs, JaBjeHue (TBEPAOro Tesa, >KUIKOCTH, ra3a), BbITAIKMBAIONIAS CHUJIa,
MexaHuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(PUIMEHT
MOJIE3HOTO JIEUCTBUSA MEXaHU3MOB, KUHETUYECKasl U IOTEHIMAIbHAsL SHEPTUs ), IPU
ONKMCAHWH MTPABUIILHO TPAKTOBATH (PU3UUECKUN CMBICIT UCTIOIb3YEMbIX BETUYNH, UX
o0O3HAaueHUsT W EeAUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (DOpMYyIIbI,
CBSI3BIBAIOLIUE TAHHYIO (PU3MUECKYIO BEIMUUHY C JAPYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA TeJl, (U3NYECKUE SBICHUA U IIPOLECCHI,
UCIIOJIB3Ys MpaBujia CI0XKEHUs CH (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackang, 3akoH Apxumezna, NpaBWIO paBHOBecHs pbryara (0yoka), '"3omotoe
MPaBWIO" MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON YJHEPTUH, ITPU HTOM J1aBaTh
CIIOBECHYIO (DOPMYJIIMPOBKY 3aKOHAa U 3alMChIBaTh €ro MaTEeMaTUYEeCKOe
BBIPAKEHHUE;

OOBACHATH (PU3UUECKUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHUCJIE U
B KOHTEKCTE€ CHUTyalUd MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 | - 2 TOTHMYECKUX I11aroB
C UCTOJb30BaHUEM | - 2 N3yYEHHBIX CBOMCTBA (PU3NUYECKUX SIBICHUHN, (PU3HUUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

peniaTh pacyeTHbIC 3a/1a4u B 1 - 2 NeMCTBUS, HCTIONIB3YS 3aKOHBI M (POPMYJIHI,
CBSI3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBHS 3a/ladyd
3aMKChIBaTh KPATKOE YCIOBHE, MOJICTABIATh (PU3HMUECKUE BEIIMYUHBI B POPMYIIBI U
MPOBOJUThH PACUYEThl, HAXOIUTh CIPABOYHBIEC JAHHBIEC, HEOOXOAUMBIE JIJIsl PELICHUS
3a/1a4, OIIEHUBATh PEATUCTUYHOCTh MOJY4YEHHON (DU3NUECKON BETMUYNHBI,

pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEHIUTh MPU T[OMOIIH
(bu3MYecCKuX METOJI0OB, B OINHMCAHUM MCCIEIOBAHUS BBIACIATH MPOBEPSEMOE
npeanosoxkenue (TUNOTE3y), pa3inyaTh W HMHTEPIPETUPOBATH IMOJYYEHHBIN
pe3yibTaT, HaXOAUTh OIIMOKM B XOJE€ OMbITA, MPOBOJUTH BBIBOABI IO €ro
pe3ynbTaram;

MIPOBOJIUTH OMBITHI 110 HAOTIOACHUIO (PU3NUECKHUX SBICHUHN WM (U3HUESCKUX
CBOMCTB Tel: (opMyIHpOBaTh IPOBEPSIEMbIE TPEANIONI0KEHHSI, COOMPATh YCTAHOBKY
U3 TPEJIOKEHHOr0 00OpyIOBaHUs, 3alUCBHIBATH XOJ OMNbITa M (HOPMYIHPOBATH
BBIBO/IbI;



BBITIOJTHSATH MPSIMbIE U3MEPEHUS PACCTOSTHUS, BDEMEHH, MacChl Teja, 00beMa,
CWIbl U TEMIIEpaTyphbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M ITU(POBBIX MPUOOPOB,
3aMMChIBATH MTOKA3aHUS MTPUOOPOB C YUETOM 3aJJaHHON a0COJIIOTHON MOTPEIIHOCTH
W3MEPEHNM;

IPOBOJUThH MCCIIEI0BAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIMYMHBI OT
JPYTOM ¢ MCTOJIb30BAHUEM MPAMBIX U3MEPEHUHN (3aBUCUMOCTU IyTH PABHOMEPHO
JIBKYIIETOCS TeJla OT BPEMEHU JIBHXKEHUSI TeJ1a, CUITbI TPEHHS CKOJIbYKEHHUS OT Beca
Tena, KauyecTBa 00padOTKH MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHIIBI TPEHHS OT
IUIOIIAAN CONPUKOCHOBEHHS TEJ, CWIbl YIPYIOCTH OT YJIJUHEHUs MpPYKUHBI,
BBITAJIKMBAIOIICH CHJIBI OT 00beMa MOTPY)KEeHHOH 4YacTH Teja U OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU T€Ja, OT IIyOMHBI, HA KOTOPYIO
NOTPY’KEHO TEJI0, YCIOBUH IJIaBaHUA TeEJl, YCIOBHI paBHOBECHUS pbluara U OJIOKOB,
y4acTBOBaTh B IJIJAHUPOBAHUM Y4YEOHOrO HMCCIEIOBaHUSA, COOMpPATh YCTAaHOBKY WU
BBITNIOJIHATH U3MEPEHUS, CIEAYS IPEI0KEHHOMY IJIaHy, (PUKCUPOBATh PE3YJIbTAThI
MOJyYEHHOU 3aBUCUMOCTHU (PU3MUYECKUX BEJIMYUH B BUJIE MPEIJIOKEHHBIX TaOJIUI U
rparKoB, IPOBOJUTH BBIBOJII 110 PE3YJIbTaTaM HUCCIIEIOBAHMS;

IPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MUECKUX BEJIWYHMH (IJIOTHOCTD
BELIECTBA JKUJKOCTH U TBEPAOIrO Tejla, CHJIa TPEHUS CKOJIBXKECHMS, aBJICHHE
BO3/yXa, BHITAJIKMBAIOIIAsI CUJIA, IEHCTBYIOIIAS HA OIPY’KEHHOE B )KUJIKOCTh TEJO,
KOA(UIIUEHT NOJE3HOTO ACHCTBUSI IPOCTHIX MEXAHU3MOB), CIIEYsI IPEI0KEHHON
WHCTPYKIMU: TPHU BBIIOJHEHUH U3MEPEHUH CcOOHUpaTh SKCIEPUMEHTATBHYIO
YCTAaHOBKY M BBIYMCIISATh 3HAYEHNE UCKOMOM BETUYHHBIL;

coOJI01aTh MpaBHia TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

MMETh MPEJCTABICHUE O NPHUHIMNAX JECUCTBHUS MPUOOPOB U TEXHUYECKUX
YCTPOMCTB: BEChI, TEPMOMETP, AUHAMOMETpP, COOOIIAOIINECS COCYAbl, OapOMETp,
pblyar, HOJBHUKHBIA U HETIOABUKHBIN OJIOK, HAKJIIOHHAS! TJTIOCKOCTB;

XapakTepu30BaTh  NPHUHLMIIBI  JCHCTBUS  M3YYEHHbIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C HCIOJB30BAHMEM HMX ONHUCaHUsA (B TOM YHCIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, TMAPABIMYECKHI IIpecc, MaHOMETP,
BBICOTOMEp, IOPIIHEBOM HACOC, apeoMETp), HCIOJb3ys 3HAaHHUS O CBOWCTBaX
bu3NYecKuX SBICHUN U HEOOXOAMMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI (HAXOAUTh UHPOPMALIUIO O MPUMEPAX ) MPAKTUYECKOTO
UCITIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOecriedeHus
0e30MacHOCTH MpU OOpallleHUuH ¢ NpUOOpaMH U TEXHHUYECKMMHU YCTpOMCTBaMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKPYXKAIOIIEU CPELE;

OCYUIECTBJISATH OTOOp HCTOYHMKOB MHpopmanmu B VHTepHere B
COOTBETCTBHHU C 33JIaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTeM CPAaBHEHUS Pa3IMYHbIX MCTOYHHUKOB BBIACISATH HMHPOpPMAIMIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

WCIIOJIb30BaTh NPU BBINOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TOMYJISIPHYIO
auTepaTtypy (pu3Mdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU
WuTepHer, BiaxeTh NpUEMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MIpeoOpa3oBaHus
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;



co3maBaTh COOCTBEHHBIE KpAaTKHE MHUCHbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2 - 3 ICTOYHUKOB MH(GOPMAIIMH, B TOM YUCJIE TyOJIUYHO MPOBOAUTH KPATKHE
COOOIIEHHST O pe3yJbTaTax MPOEKTOB WM Y4YEOHBIX HMCCIEIOBAHUN, MPU ITOM
IPaMOTHO HCHOJB30BaTh M3YyUYCHHbIM TOHATUHHBIN anmapaT Kypca (U3HKH,
COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTALINEH;

OpU  BBINIOJHEHWH YYEOHBIX IIPOCKTOB W HCCIEHOBAaHUN pacnpenemsiTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1aduaMH, CICAUTH 32
BBITIOJTHEHUEM IUJIaHa JICUCTBUM, OLIEHUBATh COOCTBEHHBIN BKJIAJ B JACSATEILHOCTD
TPYIIbl, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCICTBHUE, YUUTHIBAsI MHEHUE
OKpPYXKarOIUX.

8 kiace

[IpenmeTHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaThb
C(OpMUPOBAHHOCTH y O0YHAIOIINXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUSA: Macca U Pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHUE
aTOMOB UM MOJIEKYJl, arperaTHble COCTOSHUSI BELIECTBA, KPUCTAUIMYECKUE U
amop(HbBIe TeNa, HACBHIIICHHBIA M HEHACBIIEHHBIM map, BIAKHOCTH BO3/yXa,
TEeMIlepaTypa, BHYTPEHHSISI DSHEPrusi, TEIUIOBOM JBUTATeNb, dJIEMEHTAPHBIN
AIIEKTPUYECKUI 3apsijl, SJIEKTPUUYECKOE TMO0J€, IMPOBOJHUKUA U JUDIEKTPHUKHU,
MOCTOSTHHBIN AJIEKTPUUECKHI TOK, MAarHUTHOE IOJIE;

paznuyaTh SBJIEHUS (TEIUIOBOE pAcIIMpEHUE W CKaThe, TeIulonepenaya,
TEIUIOBOE paBHOBECHE, CMauWMBaHWE, KalMWUIApHBIE SBICHUS, HCIapeHHe,
KOHJICHCAIusl, IUIaBJIEHWE, KpucTaum3anus  (OTBEpAEBaHUE),  KHUIIEHUE,
Terionepeaaya (TermIonpoOBOAHOCTb, KOHBEKIUS, U3JIyUEHHE), FIEKTPU3aLUs Tell,
B3aMMOJICUCTBHE 3apAJIOB, JEUCTBUS ANEKTPUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBHE MAarHUTOB, JCHCTBHE MAarHUTHOTO TOJISI HA MTPOBOJHHUK C TOKOM,
AJIEKTPOMATrHUTHAS MHTYKIIHS ) TIO OMTMCAHUIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh  NPOSBICHUE  HM3YYCHHBIX  (U3MYECKUX  SBICHUU B
OKpY>KaloIlleM MHpE, B TOM Yuciie GU3NYECKUE SIBJICHUS B IPUPO/JIE: TOBEPXHOCTHOE
HATSDKEHUE U KaMWUISIPHBIC SIBJICHUS B IPUPO/IE, KPUCTAILIBI B IPUPOJIC, U3ITYUCHUE
ConHila, 3amMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa,
UHes, CHera, JJICKTpUYECKUE SIBJICHHUS B aTMmocdepe, 3IEKTPUUECTBO IKUBBIX
OpraHU3MOB, MarHUTHOE MOJIe 3eMJIH, IPei( MOT0COB, POJIb MATHUTHOTO MOJIS JIs
KU3HU Ha 3emiie, OJISIPHOE CUSHUE, TIPH TOM MEPEBOAUTH MPAKTHUECKYIO 3a/1a4y
B y4eOHYI0, BBIJIENSATH CYIIECTBEHHbIE CBOMCTBA (MTPU3HAKK) (PU3NUYECKUX SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOWCTBA Tel M (U3MUYECKUE SIBICHUS, HCIIOIB3YS
busznyecKkre BeIMINHBI (TEMIIEpATypa, BHYTPSHHSISI YHEPTHsl, KOJTMUECTBO TETUIOTHI,
yaelibHas TEIUIOEMKOCTh BEIECTBA, YENIbHAs TEIJIOTAa IUIABJICHUS, YJeIbHas
TEIJI0Ta mapooOpa3oBaHus, yJAeIbHas TEIJIOTa CTOPAHMs TOIUIMBA, KOY(PPUIIMEHT
MOJIE3HOTO JACWCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTEIbHASI BIIAXXHOCTh BO3JyXa,
AIIEKTPUYECKHUI 3apsill, CHJIa TOKa, JJEKTPUUECKOE HAIMpPSIKEHHE, COMPOTUBIICHUE
OPOBOJIHMKA, YJEJIbHOE CONPOTHUBIIEHUWE BELIECTBA, pabdoTa M MOUIHOCTh
AJIEKTPUUECKOTO TOKA), MPU OMUCAHUU TTPABUIIHLHO TPAKTOBATh (PM3UUECKUI CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS H EIUHUILI (PU3UYECKUX BEJIIUYUH,



HAXOJUTh (OPMYJIbI, CBS3BIBAIOIINE MAHHYIO (U3UYECKYIO0 BEJIMUMHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IpaKi U3yYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIIMUNH;

XapaKTepu30BaTh CBOMCTBAa TeJ, (PU3NYECKHE SBICHUS U IIPOLECCHI,
VICIIOJIb3YSl OCHOBHBIE IOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOPUU CTPOCHUS
BEIIIECTBA, MPUHIMUI CYNEPHNO3ULMUA TOoJel (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHMs 3apAna, 3akoH Oma miia yyacTka 1enu, 3akoH Jxkoynsa-JleHua, 3akoH
COXpaHEHUsI PHEPTUH, IPU I3TOM yMETh (GOPMYIUPOBATH 3aKOH U 3alKCHIBATH €TO0
MAaTEMATHYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3MUECKHE TPOIECChI W CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallull MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABIATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHUE U3 | - 2 JOTHYECKUX IIaroB
C UCTOJb30BaHUEM | - 2 M3yYEHHBIX CBOMCTBA (PU3NUECKUX SIBICHUHN, (PU3HMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEW;

penaTh pacyeTHbIC 3a/1a4u B 2 - 3 IEUCTBUS, UCIIOIB3YS 3aKOHBI U (POPMYJIHI,
CBs3bIBAIONIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHajiu3a YCIOBUS 3a/Jauu
3aIIMCBIBATh KPATKOE YCIIOBUE, BBISIBIIATH HEIOCTATOK JAHHBIX JUISl pELICHUS 33/1a4H,
BBIOMpATh 3aKOHBI U (OpMyIbI, HEOOXOAUMBIC [JIsi €€ PEIICHHs, MPOBOJIUTH
pacyeTbl U CpaBHHUBATh IIOJYYEHHOE 3HAUYCHHE (PU3NYECKOW BEIUYUHBI C
V3BECTHBIMU JIAHHBIMU,

pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEHIUTh MPU TTOMOIIH
dbu3nyeckux METOJOB, WCHOJIb3ysl  ONHWCAaHUE KCCIEAOBaHUSA,  BBIACIATH
MPOBEPSIEMOE TPEANOJIOKECHUE, OIEHUBATH MPABWIBHOCTH TMOPSJIKA MPOBEICHUA
MCCIIEIOBAHUSI, TPOBOJAUTH BBIBOJBI;

MPOBOAUTH OMBITHI IO HAOTIOICHUIO (PUBUUECKUX SABICHUN WU (PU3UUECKUX
CBOMCTB Ted (KamwUISpHBIE SIBICHUS, 3aBUCUMOCThH JABJICHHUS BO3JyXa OT €ro
o0beMa, TeMmrmepaTypbl, CKOPOCTH TIpollecCca OCThIBAaHUS W HarpeBaHus IpHU
U3ITy4eHUH OT IIBeTa H3JIydaromiedl (MOTJIOMIAroIIeii) MOBEPXHOCTH, CKOPOCTh
VCHapeHusi BOABI OT TEMIEPATyphl JKUAKOCTU M IUIOLIAAM €€ ITOBEPXHOCTH,
AIEKTPU3ALMS TEJI U B3aUMOJECHUCTBUE DJIEKTPUUYECKUX 3apsA/IOB, B3AUMOJCUCTBUE
ITOCTOSIHHBIX MArHUTOB, BU3yalu3alysl MAarHUTHBIX M0JIEU MMOCTOSIHHBIX MarHuTOB,
JIEVCTBHSI MAarHUTHOI'O TOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMArHMTA,
CBOMCTBA 2JICKTPOBUTATEINS MOCTOSTHHOTO TOKA): (hOpMyIHUpOBaTh MPOBEPsSEMbIE
MPEANOJIOKEHUs, COOUpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO0 000pyI0BaHUS,
OMUCHIBATH XOJ1 OMbITa U (HOPMYJIMPOBATH BHIBOJIHI,

BBIMNOJIHATh NPSIMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3/1yXa, CUJIbI TOKA, HAIMPSDKEHUS C HCIOJb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (DU3WUYECKUX BEJIMYWH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C Yy4eTOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

MPOBOJIUTH MCCJIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3WYECKOM BEIMYHMHBI OT
JPYyrol ¢ KCHOJIb30BAHUEM MPSIMBIX U3MEPEHUM (3aBUCHUMOCTH COINPOTUBIICHUS
IPOBOJIHMKA OT €ro JUIMHBI, IUIOWAAM TONEPEYHOIO CEYEHHS U YJIEJIBHOTO
COIIPOTHUBIICHUS BELIECTBA IPOBOAHUKA, CUJIbI TOKA, UAYIIETO Ye€pe3 NPOBOAHUK, OT
HanpsHKEHUS Ha POBOIHUKE, UCCIIEAOBAHKE MOCIIEN0BATEIBHOTO U aPaIeIbHOTO
COCIMHEHUI MPOBOJIHHUKOB): TUIAHUPOBATH HCCIIEIOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHHUSI, CIEAYS MPEAJIOKEHHOMY TUTaHy, PUKCHPOBATH PE3YJIbTATHI



MOJyYEHHOM 3aBUCUMOCTU B BUJE TaOMUI] U TpaUKOB, MPOBOJUTH BBIBOJBI IO
pe3yibTaTaM MCCIIEI0BaHNUs];

IPOBOJUTH KOCBEHHbIE W3MEpPEHUs (PU3NYECKUX BEIMYMH (yAeJIbHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJIEHHE NPOBOAHMKA, paboTa MW MOIIHOCTH
AIIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJHEeAys IpPEMIOKEHHOW HWHCTPYKLUH, W BBIYKUCIATH 3HAYCHUE
BEJINYMHBIL;

co0roaTh MpaBujia TEXHUKH O€30MacHOCTH MpU padboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

XapaKTEpU30BaTh MPUHLMIBI  JEUCTBUS  HM3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C UCIOJIb30BAHUEM MX OMHUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS IOMOB, TUTPOMETP, IMapOBasi TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUHK
AIEKTPUYECKOW BSHEPIHM, 3SJIEKTPOOCBETUTENbHbIE NPHOOpPHI, HArpeBaTelIbHbIE
AIIEKTPONPUOOPH! (IPUMEPBI), IIEKTPUUECKUE NMPETOXPAHUTEIH, IIEKTPOMArHuUT,
JIEKTPOJBUTATENb IIOCTOSIHHOTO TOKAa), HCIIONB3Yysl 3HAaHHA O CBOMCTBAxX
(duznyecKuX SIBICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh IIPOCTBIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTEIIBHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CTOPAHUS, HIEKTPOCKOIL,
peocTar), COCTaBIATb CXEMbl JJIEKTPUUYECKUX IeNed C MOoCleNoBaTeIbHbIM U
napajyiebHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE O0O3HAUEHUS
AJIIEMEHTOB JJIEKTPUUECKUX LENIEH;

MPUBOANUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O IPUMEPAX ) MPAKTUYECKOTIO
UCITIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOecriedeHus
0e30MacHOCTH TMPHU OOpAIllEHUU C MpUOOpaMH M TEXHUUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM BSKOJOTUYECKOrO TOBEACHHUS B
OKPY’KAIOIIEH CPELE;

OCYILIECTBIIATH MOUCK HH(pOpMaLuu pu3nYecKoro coaepxanus B Untepuere,
Ha OCHOBE MMEIOIIMXCS 3HAHUM U ITyTEM CPaBHEHUS JOIIOJIHUTEIBHBIX HCTOYHUKOB
BBIIEIATh MH(GOPMaLIMIO, KOTOpas SIBISIETCS MPOTHMBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJb30BaTh MPU BBINOJHEHUHM YYE€OHBIX 3aJJaHUM Hay4YHO-TIOMYJISPHYIO
auTepaTypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYPChl CETU
WuTepHeT, BiaAeTh NpHEMaMH KOHCIEKTHPOBAaHUSA TEKCTa, MpeoOdpa3zoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBbIE MHCbMEHHBIE M KpaTKUE YCTHBIE COOOILEHUS,
0006m1ass uHGOpPMALIUI0 W3 HECKOJbKMX HCTOYHUKOB, B TOM 4YHCIE MyOJUYHO
MPEACTABIATh PE3YJIbTAThl IPOESKTHOW WIIM UCCIIEI0BATENbCKON ACSTENbHOCTH, TPU
TOM T'PaMOTHO HMCIOJIb30BaTh M3YyUYEHHbIN MOHATUWHBIN ammapaT Kypca (U3HKH,
CONPOBOXK/IaTh BBICTYIUICHHE IPE3EHTALINENM;

IpU BBHIMOJHEHUH YYEOHBIX TMPOEKTOB U HCCIENOBaHUN (PU3MUECKHUX
IPOLIECCOB  pacHpeneNsiTh O0s3aHHOCTH B TpPylHle B COOTBETCTBUH C
NOCTABJICHHBIMHA 33Jja4aMH, CJIEIWTh 3a BBIIOJHEHHEM IUIAHA JEUCTBUI U
KOPPEKTHPOBATh €ro, OLIEHWBATh COOCTBEHHBIM BKJIAJ B JIEATEIbHOCTh TPYIIIHI,



BBICTpAUBaTh KOMMYHHMKATHMBHOE B3aUMOJEHCTBHE, TMPOSIBISASI TOTOBHOCTH
paspeniath KOH(MIUKTHI.

9 kiace

[IpeameTHbie pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI —OTpaXKkaTh
c(hOpPMHUPOBAHHOCTh Y 00YYAIOLIUXCS YMEHUIA:

UCIIOJIb30BATh MOHATHUS: CHCTEMa OTCUETa, MaTepraibHas TOUKa, TPACKTOPHS,
OTHOCHTENBHOCTh ~ MEXaHHYEeCKOro  JABWXeHHs, jaedopmanus  (ympyras,
IUIACTHUYECKas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3ku, UEHTP TAKECTH, A0COIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOTO
TeNa, pPaBHOBECHE, MEXAHMYECKHWE KOJEeOAaHWS M BOJHBI, 3BYK, HH(PPa3BYK U
yIIbTPa3BYyK, 3JIEKTPOMATHUTHBIC BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJH, CBET,
OMU30PYKOCTh M JATbHO30PKOCTbh, CIIEKTPHI UCIYCKAHMS M TOTJIOIICHHs, anbda-,
0era- ¥ raMMa-U3JIy4eHHUs], U30TOIIbI, S/IEPHAsI SHEPTEeTUKA;

pa3nuuaTrh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABM)KEHHE, CBOOOAHOE MaJCHHE
TEJ, PABHOMEPHOE JBMKEHHUE 1O OKPYKHOCTH, B3aUMOJIEUCTBUE TEJl, PEAKTUBHOE
JBUKEHHE, KOJeOaTeIbHOE IBH)KEHUE (3aTyXaloIIMe U BEIHYXACHHbBIE KOJIeOaH!s),
pE30HaHC, BOJHOBOE  JBWKEHHE, OTPAKEHUE  3BYKa, MPSAMOJIMHEHHOE
pacnpoCcTpaHEHUE, OTPAKEHUWE U IPEIOMIIEHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa)XE€HUE CBETA, Pa3JI0KEHUE OEJI0ro CBETa B CIIEKTP M CII0KEHHUE CHEKTPATbHBIX
I[BETOB, JUCIEPCHs CBETa, €CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HWKHOBEHHE
JMHEHYaTOTO CIEKTpa M3JIYYEHHUs) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SABIICHHUE;

pacrmo3HaBaTh  MPOSIBICHHE  W3YYCHHBIX  (PU3WYECKUX  SBICHUH B
OKpy’XaromeM Mupe (B TOM 4ucie (pu3ndeckue SBICHHUS B MPUPOJAC: TMPUITUBBI U
OTJIUBBI, JBUKEHHE MUIaHeT COJIHEYHON CHUCTEMbI, PEAKTUBHOE JBUKEHHUE >KHUBBIX
OpPraHHU3MOB, BOCIIPUSITUE 3BYKOB XMBOTHBIMH, 3EMJIETPSCEHHE, CEHCMHUUYECKUE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTUYECKUE SABJICHUS B MPUPOJE, OMOIOrHUECcKOoe
NEeHCTBUE BUAMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO  M3IY4YECHHH,
€CTECTBEHHbIN paJUMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3IyYeHUE MPUPOAHBIX MHUHEPAJIOB, JCHCTBUE PaJMOAKTUBHBIX H3IYyYCHHH Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7ladyy B y4yeOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHUI;

OTHCHIBATh M3yYEHHBbIE CBOWCTBA Tel M (PU3NUYECKUE SBICHUS, HCTIOIB3YS
dusznyeckne BENMWYMHBI (CPEAHSII W MTHOBEHHAs CKOpPOCTh Tela TMpHU
HEPaBHOMEPHOM JBW)KCHHUHU, YCKOPEHHE, MepeMeIleHue, MyTh, YIIIOBas CKOPOCTh,
CUJIa TPEHHUSI, CUJIA YIIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO MaIEHUs, BEC
Tela, UMITYJIbC Tella, MMIYJIbC CHJIbI, MEeXaHudeckass padoTa M MOIIHOCTD,
NOTEHUMAIbHAsl JHEPTUs Tejla, TMOJHATOTO HaJ MOBEPXHOCTHIO  3E€MIIH,
NOTEHUUANIbHASI SHEPrusi CHKATOM MPYKWHBI, KUHETUYECKash SHEPrus, MOJHas
MEXaHUYEeCKasl YHEPIHsl, MEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJIHbI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, MOKAa3aTeb IMPEIOMIICHUS Cpelbl), Ipu
ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJIB3YEMBIX BEJIMYUH,
o0O3HaueHUsT W EeAWHUIBI (PU3WYECKUX BEIUYMH, HAXOIUTh (HOpMyIIbI,



CBSI3BIBAIONINE TAHHYIO0 (DU3UYECKYIO BETUYMHY C IPYTUMU BETUIMHAMU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYMH;

XapaKTepu30BaTh CBOMCTBAa T, (QU3NYECKHE SIBICHUS M TPOIECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHUsl SHEPIUH, 3aKOH BCEMUPHOTO TATOTECHUSI, TIPUHIIUI
CYIEPIIO3ULINU CUJT, TPUHIUI OTHOCUTENbHOCTH ["anuies, 3akonsl HbroToHa, 3aK0H
COXpaHEHUS HWMITYJIbCa, 3aKOHbI OTPAXEHUS W TMPEJIOMJICHUS CBETAa, 3aKOHbI
COXpaHEHUs 3apsI0BOI0 U MAacCOBOIO YHCEN MPH SAEPHBIX PEAKIHAX, IPU ITOM
(dbopMyIUpOBaTh 3aKOH U 3aMMCHIBATh €M0 MAaTEMATHUECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CHUTyalluii MIPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2 - 3 TIOTUYECKUX I11aroB
C UCTIOJIb30BaHUEM 2 - 3 M3YUYCHHBIX CBOMCTBA (PU3NUECKUX SIBICHUH, (PU3HMUECKUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

penaTh pacyeTHbIC 3a7a4u (OTUPAOIIMECsS Ha CUCTEMY U3 2 - 3 ypaBHEHU),
UCIIOJIb3YsI 3aKOHBI U (DOPMYIJIBI, CBSI3BIBAIONINE (DU3HUECKUE BETUYHHBI: HA OCHOBE
aHaJIM3a yCIOBHUS 3aJlayy 3alUChIBATh KPATKOE YCIIOBUE, BBISBIISTH HEIOCTAIOIIHE
WM U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOAUMBIC IS
pelieHusi, MPOBOAUTH pPACUEThl U OICHUBATh PEATUCTUYHOCTH IOJYYEHHOTO
3HauYeHUs (PU3NYECKON BEITUUUHBL;

pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEHIUTh MPU TOMOIIH
bu3nyecKkux  METOAOB, WCIONB3YysS ONHCAaHWE HCCICNOBAaHUS, BBIICTATH
IPOBEPSIEMOE TPEAINONOKEHNE, OICHUBATh MPAaBUJIBHOCTH TMOPSIKA MPOBEACHUS
MCCJICTOBAHMSI, IPOBOIUTH BBIBOJIbI, HHTEPIPETUPOBATH PE3YIbTAaThl HAOIIOICHUI
Y OTIBITOB;

MIPOBOJIUTH OMBITHI 110 HAOTIOCHUIO (PU3HUSCKUX SIBJICHUH WM (PU3UICCKUX
CBOMCTB Ten (M3yueHue BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS DHEPTUH,
3aBUCUMOCTh Tepuojia KoJeOaHWil MPY>KUHHOTO MasiTHUKa OT MacChl rpy3a u
JKECTKOCTU TIPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJIbIX KOJICOAHUH,
OpsIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, Pas3lioKeHHE Oeoro cBeTa B CIIEKT,
U3y4EHHUE CBOWMCTB M300pa)K€HMsI B IUIOCKOM 3€pKalie M CBOMCTB HM300pa’KeHUs
npeaMeTa B coOuparoiei JIMH3e, HaOII0IeHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB
U3ITyYEHUsI): CAaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
o0OpyZI0BaHUs, OMHUCHIBaTh XOJ| ONbITA U €ro pe3ylbTarbl, (HOPMYIUPOBATH
BEIBOJIBI;

MPOBOANTH MPH HEOOXOAUMOCTH CEPHUIO MPSIMBIX HW3MEpPEHUH, Ompeaensis
CpelHee 3HauYeHUE M3MEepsieMON BeJMYMHBI ((POKYCHOE pacCTOsiHUE coOuparomieit
JIMH3BI), 000CHOBBIBAThH BHIOOD crioco0a n3mepeHus (M3MepUTeILHOTO Mprudopa);

NPOBOAUTH HWCCIIECIOBAaHUE 3aBUCUMOCTEH  (U3MUYECKUX BEJIUYUH C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPCHHH (3aBUCHMOCTh TYTH OT BPEMEHH TpH
PaBHOYCKOPEHHOM [BIDKEHUU 0€3 HadallbHOW CKOPOCTH, Iepuoaa KoyieOaHui
MaTEMaTUYECKOT0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHS CBETa
OT yria MaJCHWS W yria MPeJOMJICHHS OT yrja TMaJeHus): IJIaHUPOBAThH
WCCJIEIOBAHNE, CAMOCTOSATEIIEHO COOMPATh YCTAaHOBKY, (DUKCHPOBATH PE3YIbTATHI
MOJIYYCHHOU 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BUAE TaOMUI[ U TpaduKoB,
MIPOBOJIUTH BBIBOBI MO PE3yIbTaTaM UCCIICI0BAHMUS;



MPOBOJUTH KOCBEHHBIE U3MEPEHUS (PUZNUECKUX BEJIUUUH (CPEAHSISI CKOPOCTh
U YCKOPEHHE Tejla MPU PABHOYCKOPEHHOM [IBMXKEHHH, YCKOpPEHHE CBOOOJIHOTO
NaJICHUs, )KECTKOCTb IPYKUHBI, KOADDUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHUUeCKast
paboTa M MOIIHOCTb, YacTOTa W TNEPHOJ KOJeOaHU MaTEeMaTUYECKOro U
MPY>KUHHOTO MasiTHUKOB, ONTUYECKAas CUjla cOOMparolie JIMH3bI, pauOAKTUBHbBIN
¢boH): TUIAaHMPOBATH H3MEPEHHs, COOUpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJIHATH U3MEPEHHUSI, CIEAYS MPEAJI0KEHHOM MHCTPYKIUH, BBIYUCIISATH 3HAUYCHUE
BEJIMYMHBl M AHAJIU3UPOBATh IIOJIYYEHHBIE PE3YJIbTAThl C YYETOM 3a/JaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

co0roaTh MpaBujia TEXHUKH O€30MacHOCTU MpHU padboTe ¢ 1abopaTopHBIM
000pyI0OBaHUEM;

pa3nanyaTh OCHOBHBIE MPHU3HAKA M3YyYEHHBIX (DU3HUECKUX MOJENei:
MaTepuaibHas TOUYKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIM MCTOUYHUK CBETA, JIyY,
TOHKas JIMH34, IJIaHETapHAsl MOJENb ATOMA, HyKJIOHHAsI MOJIEIb ATOMHOTO SI1pa;

XapaKkTepu30BaTh  NPHUHIMIBI  JEHCTBUS  WM3YYEHHBIX HOpUOOpOB U
TEXHUYECKUX YCTPOICTB C HCIIOJIb30BAHUEM HUX ONHMCAHUA (B TOM 4HCIE:
CIUAOMETP, TaTYUKHU ITOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
HEPUCKOIL, (poToamnmapar, ONTUIECKHE CBETOBOIbI, CIIEKTPOCKOII, TO3UMETP, Kamepa
Bunbcona), ucnonb3ys 3HaHUS O CBOMCTBaX (PU3NUECKUX SIBJICHUM U HEOOXOAUMbIE
¢duznyeckue 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKHM HM3YyUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, HM3MEPUTENIbHBIX IMPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MpHU
pelIeHUH Yy4EeOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl I MOCTPOEHUS
M300paKEHUI B TUIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O MPUMEPAX ) MPAKTUYECKOIO
UCITIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOecriedeHus
0e30macHOCTH TIPU OOpaIlleHWHd C MPUOOpaMH U TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTOo IIOBEJICHUS B
OKPY’KAIOIIEH CPELE;

OCYIIECTBIIAATh MOUCK HHPopMmanuu B VHTepHeTe, camMOCTOSTENIbHO
(bopMynupysl MOUCKOBBIM 3ampoOC, HAXOAMUTH IyTH OINpPEAENIEHUS JOCTOBEPHOCTH
MOJIyYeHHOM MH(pOpMalMy Ha OCHOBE HMMEIOIIMXCS 3HAHUW M JIONOJHUTENIbHBIX
VCTOYHHKOB;

MCIIOJIb30BaTh IMPHU BBINOJHEHWN YYE€OHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JUTEPATypy, CIPAaBOYHBIE MaTepHaybl, pecypchl cetu VIHTepHeT, BIaueTh
pyUeMaMi KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus MUHPOpPMaLUMU U3 OJIHOU
3HAKOBOM CUCTEMBI B JIPYIYIO;

co371aBaTh COOCTBEHHbBIE MHUCbMEHHBIE M YCTHBIE COOOIIEHHMS HAa OCHOBE
uH(pOpMAIMU U3 HECKOJIBKUX HCTOYHHKOB, MYOJMYHO MPEICTABIATh PE3yJbTaThI
IIPOEKTHOM HWJIM UCCIENOBATEIbCKONW JEATEIBHOCTH, MPU 3TOM IPAMOTHO
WCITIOJIH30BATh M3yUYCHHBIN MOHSTUHHBIN alapaT W3y4aeMoro pasnuena (pu3uku u
COIPOBOX/IATh BBICTYIJICHUE MpPE3EHTAIMEN C YYETOM OCOOCHHOCTEH ayJIuTOpHH
O0yJaroIInXcsl.



