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HHOACHUTEJBHAA 3AIINCKA

[IporpamMma 1o ¢u3uke Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHHUs COCTaBJ€HA Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydéTom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIeNwu mpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

CogepxaHue TporpaMMbl 1O (U3MKE HAMpPaBIeHO HA (OPMUPOBAHHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYaIONINXCS U OPTaHU3AINI0 M3YdeHHs (PU3UKK Ha JIEATEIPHOCTHONW OCHOBE. B
nporpaMMe 10 (U3MKE YYHUTHIBAIOTCS BO3MOXXHOCTH YYE€OHOTO TpEeAMEeTa B pealu3aluu
tpeboBanuit ®I'OC OOO k mIaHUPyeMbIM JTUYHOCTHBIM U METAlpeIMETHBIM pe3ylbTaTaM
o0ydeHHs, a TaKXkKe MEXKIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX IpEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

[lporpamMa 1o (QU3UKE YCTaHABIMBACT paclpelneieHue y4eOHOro Marepuana Io rojam
oOyueHust (10 KJaccam), TNpeaiaraeT IPUMEPHYIO IOCIIEAOBATEILHOCTh HU3YUCHHS TEM,
OCHOBAaHHYK) Ha JIOTUKE pa3BUTHs NPEAMETHOTO COJCpXaHUS U Y4ETE BO3PACTHBIX
0COOCHHOCTEH 00yYarOINXCS.

[Tporpamma no ¢usuke pa3paboTaHa ¢ LENbIO OKa3aHHs METOJUYECKOM MOMOIIM YYUTEIO B
co3/laHuM paboueil mporpamMmbl 10 y4eOHOMY MpeIMETY.

dusmnka SBISIETCS CUCTEMOOOPA3yIOUUM JJIsi €CTECTBEHHOHAYUYHBIX YYEOHBIX IpPEJIMETOB,
MOCKOJIbKY (pH3MUecKre 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
O6uonoruel, actpoHoMHuel U (uznyeckoil reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, TPEAOCTaBIsSET Haubosee sICHble 00pa3lbl NPUMEHEHHs HAydHOTO METoja
MO3HAHMS, TO €CTh CIIOCO0a MOIY4YEeHUS JOCTOBEPHBIX 3HAHUH O MUDE.

Opna u3 MIaBHBIX 3a7a4 (PU3NIECKOr0 00pa30BaHUs B CTPYKType 001Iero oopa3oBaHus COCTOUT
B (hOpMHUPOBAHUH €CTECTBEHHOHAYUYHOM 'PaMOTHOCTH U MHTEpeca K HayKe Y 00yJaromxcs.

I/I3y‘{eHI/IC (I)I/I3I/IKI/I Ha 0azoBOM YPOBHC nmpeamnojaaract OBJIaACHUC CJICAYOIINMHA
KOMIICTCHTHOCTAMHU, XaPAKTCPU3YIOIIUMHU €CTCCTBCHHOHAYYHYIO I'PAMOTHOCTL:

e HAY4YHO O0OBSICHATH SBJICHUA,
e OICHHUBATHh U IIOHHUMATh 0COOCHHOCTH HAY4YHOI'O UCCJICAOBAHUAA,

e HHTEPHPETHUPOBATH AAHHBIE M MCIOJIb30BaTh HAYYHBIE JI0KA3aTENIbCTBA ISl MOJTYUYEHHUS
BEIBOJIOB.

[enwn nzydyenus: Gu3uku Ha YpOBHE OCHOBHOTO OOIIIETO 00pa3oBaHus onpeneieHsl B Konmenun
npenoaaBaHust yueOHoro npeamera «Puszuka» B 00pa3zoBaTeIbHBIX OpraHu3aiusax Poccuiickoi
Oenepaniy, peagu3ylOIIMX OCHOBHBbIE 00I111€00pa30BaTENIbHBIE MPOrPAMMBI, YTBEPKAEHHOMN



pemennem Kommernn MunucrepctBa npocBemenust Poccuiickoit ®denepanuu (MpoToKoa oT 3
nexadpst 2019 r. Ne [TK48H).

Hean uzyvyennsi Gu3nKu:

e npuoOpeTeHrne HHTEpeca U CTPEMIICHHS 00YYarOIINXCs K HAyYHOMY U3YYEHHIO PUPOIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJICTaBICHMM O HAy4HOM MeETOAe TMO3HaHus U (OPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTra W3Y4YeHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmHupoBaHUE TPEICTABICHUA O PONU (DM3HWKHU IS Pa3BUTHS JPYTHUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUM;

e Dpa3BUTHE TPEJACTABICHUI O BO3MOXKHBIX chepax Oyaymieir mpodeccHoHaNTbHOM
JIeSITEIbBHOCTH, CBS3aHHOM ¢ (PM3MKOM, MMOArOTOBKA K JajbHEHIIeMy OOy4EeHHUI0 B 3TOM
HaIpPaBJICHUU.

JlocTikeHne 3TUX LeNel mporpaMMbl 1Mo (U3KMKe Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHHA
o0ecreunBaeTcsl peHICHUEM CIeYIOIIUX 3a4a4:

e TpHOOpETEHHE 3HAHUM O TUCKPETHOM CTPOCHUU BEILIECTBA, O MEXaHUYECKUX, TEILJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpuoOpeTeHHe yMEHHUH ONHUCHIBaTh U  OOBACHATH  (PU3WYECKHE  SBICHUSA C
MCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUM;

e OCBOCHHME METOJIOB PEUICHUS IPOCTEUININX pPACYETHBIX 3a4a4 C MCIOJb30BAaHUEM
buznyecKkux Mozenei, TBOPUECKUX U MPAaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUH HaOIIOaTh MPUPOAHBIC SBJICHUS U BBINOJIHATH OIBITHI, Ja0OpaTOPHbIE
pa6OTBI U OKCICPUMCHTAJIBHBIC HCCICAOBAHUA C HCIOJIB30BAHUCM HU3SMEPHUTCIBbHBIX
npuOopoB;

e oOcCBOeHHE NpUEMOB paboThl ¢ HHpopManued (GU3MUECKOro coaep)KaHus, BKIIOYas
MH(POPMALIMI0O O COBPEMEHHBIX JOCTHKEHHUSX (PU3MKH, aHalIu3 U KPUTUYECKOE
OlICHMBaHHE NH(OPMALINU;

e 3HAKOMCTBO €O cepamu mpodhecCUOHATBHON NeATeIbHOCTH, CBA3aHHBIMU C (PU3HKOH, U
COBpPEMEHHBIMHA TEXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHUXXCHUAX (1)I/ISI/II-IGCKOI\/'I HAYKH.

Ha wusydyenue ¢usuku (0a30BBI YpOBEHb) Ha YpPOBHE OCHOBHOTO 00IIero ooOpa3zoBaHus
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B Helem0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 gaca 3 yaca B HEJIEIIO).

[Ipennaraemelii B mporpamMMe no (usuke nepeyeHb J1aOOpaTOpHBIX padbOT M ONBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKkTep, y4UTeNlb JelaeT BbIOOp MpoBeIeHUs J1abopaTOpPHBIX paboT u



OTIBITOB C YUETOM WHIUBUIYaTbHBIX OCOOEHHOCTEH 00yUaIOUXCsl, CIUCKA HKCIIEPUMEHTAIbHBIX
3aJJaHMii, TTpeAIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOTO dK3aMeHa 1o (hU3HKe.

COJAEPKAHUE OBYYEHUSA
7 KIIACC
Pa3nen 1. ®usuka u eé pojib B IO3HAHMH OKPY:KAIOLIEr0 MUpPa.

®usuka — Hayka o npupoze. fBiaeHus npupoasl. DuU3NYECKHE SIBICHHUS: MEXAHUYECKHE,
TEIJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenauuuHbl. M3mepenue ¢uznyeckux BenuuuH. Dusuyeckue MpHOOPHI.
ITorpemnocTs n3MepeHuii. MexxayHapoiHas CHCTeMAa €IMHHIL.

Kak ¢usmka m apyrue ecTecTBEeHHbIE HAYKH U3Yy4alOT Npupoay. EcTecTBeHHOHayudHBIM METO.
MO3HAHUS: HAOJIO/IeHNE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIABM)KEHHUE TUIOTE3, IKCIEPUMEHT
10 TIPOBEPKE TUIOTE3, 0OBSICHEHNE HA0II01aeMOoTo0 siBlieHus. Onucanue GU3HYECKUX SBICHUH C
TTOMOIITBIO MOJEIICH.

Hemoncmpayuu.
1. Mexanuueckue, TEIIOBbIC, DJIEKTPUYECKHIE, MATHUTHBIE, CBETOBBIC SIBIICHUSI.

2. ®usnyeckue nmpuOOpPH M HpoOLEAypa MPSIMBIX W3MEPEHHH AaHAJIOTOBBHIM M IH(POBHIM
npubOpoM.

Jlabopamopnwvie padbomut u onvimol.
1. OnpeneneHue 1EHBI I€IEHUS KB U3MEPUTEIHHOTO MPUOOpA.
2. H3mepeHune pacCTOSHHIA.
3. H3mepenue o0bEMa )KUIKOCTU U TBEPJOTO TeNA.
4. OrmpeneneHue pa3MepoB MajbIX TeIl.

5. Msmepenue Ttemmeparypbl NpHU IOMOIIM KHJIKOCTHOTO TEpMOMETpa M JaTyuka
TeMIEpaTypsbl.

6. IlpoBeneHue wWCCIEAOBaHUS IO TPOBEPKE THIOTE3BI: JATBHOCTH TOJETA IIAPUKA,
MYIEHHOTO TOPU30HTANIbHO, TeM O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Paspnen 2. [IepBoHayabHbIE CBEACHHUS O CTPOCHHHU BellleCTBA.

CTpOeHI/Ie BCIICCTBA: aTOMbI MU MOJICKYJIbI, UX Pa3sMCPHI. OHI)ITI)I, JOKa3bIBAIOIIUE JUCKPETHOC
CTPOCHUE BCUICCTBA.

JBwxenue wyactul BemiecTBa. CBsSI3b CKOPOCTH JIBJKEHMSI YacTULl C TEMIEPaTypoOu.
bpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHIl BEIIECTBA: MPUTSKEHUE U
OTTaJIKUBAHHUE.



ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHUE ra30B, KUAKOCTEH U TBEPIBIX (KPUCTATIINYECKUX )
Ten. B3auMoCBs3b MEX]y CBOMCTBAMU BEILECTB B PA3HBIX arperaTHbIX COCTOSTHUSX M HX
ATOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbhIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.
1. HabGmronenune OpOyHOBCKOTO JIBHIKCHHSI.
2. HaOmoaenue nuddysuu.

3. HaGmionenue sBICHHA, OOBSICHSIOIIUXCS MPHUTSHKEHUEM WM OTTATKUBAHUEM YaCTHUIL
BEIIIECTBA.

Jlabopamopnuvie padbomot u onvimol.
1. Ouenka quamerpa aToMa METOJIOM PSAOB (C UCIIONIb30BaHHEM (poTorpaduii).
2. OmbIThl IO HAOJIOICHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.
3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.
Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBIe TeJl.

Mexanuueckoe nBukeHue. PaBHOMepHOe M HepaBHOMepHoe aBikeHHe. CkopocTh. CpenHss
CKOPOCTb IPY HEPAaBHOMEPHOM JIBH)KEHUU. Pacuér myTu U BpeMeHU ABMKECHHUS.

SIBnenue HHCPLWH. 3aKkoH HUHCPLUU. BSaHMOHeﬁCTBﬂe TCJI KaK IMPpHUYMHA U3MCHCHHA CKOPOCTH
JABWXCHUSA TCII. Macca kak MCpa MHCPTHOCTHU TEJIA. IInoTHOCTE BCIICCTBA. CBs3b INIOTHOCTH C
KOJMYCCTBOM MOJICKYJI B €IMHUILIC 00BéMa BCIICCTBA.

Cuna kak xapakTepucTuka B3aumojnencTBus Ten. Cuia ynpyrocty u 3akoH ['yka. M3mepenue
CWJIBI C TOMOIIBIO JMHAMOMETpa. SIBieHHME TATOTeHus W cuia TsxkecTH. Cuila TSDKECTH Ha
npyrux miaHetax. Bec Ttena. HeBecomocTs. CriojkeHue cuil, HalpaBIEHHBIX 110 OJHOW IPSIMOIL.
PaBnogeiictBytomas cun. Cuiia TpeHusi. TpeHHE CKOJIbKEHUS U TpeHue Mokos. TpeHue B
IIPUPOJIE U TEXHUKE.

Hemoncmpayuu.
1. HaOimroneHne MEXaHWUYECKOT'O IBIHKEHNS TEA.
2. HM3mepeHue cKOPOCTH MPSIMOJIMHEHHOTO IBUKEHUS.
3. HabmroneHnue siBineHus: HHEPIMU.
4. HaOmoneHune U3MEHEHUs CKOPOCTH MPU B3aUMOAECHCTBUM TE.
5. CpaBHeHHE Macc 10 B3aUMOJICUCTBHUIO TEJI.

6. CnoxxeHue CHII, HaITPaBJICHHBIX IO OJTHOW TPSMOM.



Jlabopamopuusie pabomul u onvimeot.

1. OrmpeneneHrie CKOPOCTH PAaBHOMEPHOTO JBIKEHHUs (IIapHKa B JKUIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOMUJIS M TaK Jlanee).

2. OrmpeneneHue cpeiHeld CKOPOCTH CKOJbXKEHHs OpycKa WM IIapuKa IO HAKJIOHHOMN
MJIOCKOCTH.

3. Omnpexenenue MIOTHOCTUA TBEPIOTO Tea.

4. OmbITHl, JIEMOHCTPUPYIOUIME 3aBUCHUMOCTH DPACTSDKEHUS (AeopManuu) Npy>KUHBI OT
HPUIIOKEHHOM CHIIBI.

5. OHBITBI, ACMOHCTPpHUPYIOIIUC 3aBUCUMOCTb CHJIBI TPCHHUA CKOJIBKCHHA OT BECa TCJIa U
XapakTepa CONPHKACAIOLINXCS TOBEPXHOCTEH.

Pa3nes 4. /laBiienune TBEPABIX TeJl, :KUAKOCTEH H Ia30B.

Hasnenue. CriocoObl yMeHbILIEHUSI U YBEIMYEHUs AaBieHus. JlaBieHue rasa. 3aBUCUMOCTH
JaBJieHUs Ta3a oT 00bEMa, Temmneparypsl. [lepenaua naBneHust TBEPIABIMHU TEIaMH, KUIKOCTIMHU
u rasamu. 3axoH Ilackansa. IlHeBMarmdeckne ManivHbl. 3aBUCHUMOCTH JaBJICHUA XHUIAKOCTU OT
rnyounsl.  ['mapoctatuueckuit  mapamokc. CooOmarommecss cocyabl. [ 'uiapaBiudeckue
MCXaHU3MBEI.

ATtmocdepa 3emin u atmocepHoe naBieHne. [[puarHbI CyecTBOBaHUS BO3AYIIHOW 000I0UKH
3emuu. Onbir Toppuuernmu. 3mepenue atMmocepHOTo MaBieHHs. 3aBUCUMOCTh aTMOC(epHOTro
JTaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! i u3mMepeHus: atMocepHOro AaBJIECHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPY>KEHHOE B HUX TeJo. BrITankuBaromias (apxuMmenoBa) cuia.
3akon Apxumena. [TnaBanue ten. Bo3gyxormiaBanue.

Hemoncmpayuu.
1. 3aBuCHUMOCTBH J1aBJIE€HUS Tra3a OT TEMIIEPATYPHI.
2. Tlepenaua aBieHUs )KUIKOCTHIO U TA30M.
3. CooOmiaronyecs cocybl.
4. T'mapaBiaudeckHil mpecc.
5. TlposiBneHue aecTBHst aTMOCHEPHOTO AABIICHUS.

6. 3aBHCHUMOCTH BBITAJIKUBAIOIIEH CHJIBI OT 00BéMa HOTPY)KéHHOﬁ qacTu TCJIa U MJIIOTHOCTHU
KHUAKOCTH.

7. PaBeHcTBO BBITAJIKMBAIOIIEH CHUJIBI BECY BBITECHEHHO! KHIKOCTH.

8. VYcmoBue 1IaBaHUs TEN: IIaBaHUE WIIM MOrpy’>x€HUC TCJI B 3aBUCHUMOCTU OT
COOTHOILIEHUS INIOTHOCTEMN Tela U KUIKOCTH.

Jlabopamopnuvie padbomovt u onvimol.



HccnenoBanne 3aBUCMMOCTH Beca Teja B BOJAEC OT 00bEMa MOTPYXKEHHON B KHUIKOCTH
YacTH Teja.

OnpeneneHre BBITAIKUBAIOIMICH CHIIBL, JEUCTBYIOIIEHW Ha TeJO, IOIPYKEHHOE B
SKUIKOCTD.

HpOBepKa HE3aBHCHUMOCTH BBITAJIKMBAIOIICH CHJIBI, ,HeflCTBYIOIHeﬁ Ha TCJIO B X XUJAKOCTH,
OT MacCcChI T€Jia.

OHBITBI, AEMOHCTpHUPYIOIIUE 3aBUCHUMOCTH BBITaJ'IKI/IBaIOHIeﬁ CHIJIBI, ,Z[eI\/'ICTBYIOH_IeI\/'I Ha
TCJIO B XUIKOCTH, OT 00BéMa HOprméHHOfI B XXHUAKOCTb 4aCTH TCJIa U OT IINIOTHOCTH
KUIKOCTH.

KonctpynpoBanue apeomeTpa WM KOHCTPYHUPOBAaHUE JIOJKU U OIpeleieHue e¢
rpy30H01bEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanunueckast pabota. MOIIHOCTb.

[TpocThie MeXaHU3MBIL: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTb. lIpaBuio paBHOBecHs pblyara.
[IpumeHeHue mnpaBuiIa paBHOBECHsI pblyara K Osoky. «3ojotoe mnpaBuiio» Mexanuku. KIIJ]

IMPOCTBIX MCXAaHU3MOB. HpOCTI)IC MCXaHHU3MEI B 6I)ITy U TEXHUKE.

Mexanndeckas OHECPIUs. Kunernueckas u NMOTCHIMAJIbHAsA SHCPTH. HpeBpaHICHI/Ie OJJHOIr'o BHJa

MEXaHUYECKOM 3HEPruu B APyroul. 3aKOH COXpAaHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1.

[TprMepbl MPOCTBHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Omnpenenenue pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM JBM)KEHHUH Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.

3. WUsmepenne KITJ] HakTOHHOH TIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMUS MEXaHUYECKOH IHEPIUH.

8 KUIACC

Pa3gen 6. TensioBbIe IBJICHUSA.



OCHOBHBIE TMOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHHUs BellecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYI. OMBIThI, TOATBEPKIAIONINE OCHOBHBIEC TTOJIOKEHUSI MOJICKYJISIPHO-
KUHETUYECKON TEOPHH.

Mogenu TBEPAOTO, XKHUIKOTO M Ta3000pa3HOTO COCTOSIHMN BemiecTBa. Kpucramimdyeckue H
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKECHUN
MOJIEKYJISIPHO-KMHETHUUECKON Teopuu. C(CMauuBaHME M KalWJUIApHBIE SIBIEHUA. TeruioBoe
pacLIMpPEHHE U CIKATHUE.

Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBMKEHUS 4acTUll. BHyTpeHHss
sHeprus. CriocoObl M3MEHEHUs] BHYTPEHHEH SHEPrHH: TeIUlonepeada U COBEpILICHHE paboTHI.
Bunel Tenonepenayn: TEMIONPOBOIHOCTb, KOHBEKLIUS, U3TyUEHHE.

KonmuecTBO TETUIOTHL. YIenbHas TEIIOEMKOCTH BeIIecTBa. TemIooOMEH U TeIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBieHne W OTBEpIEBaHHWE KPHUCTAUIMYCCKUX
BEIICCTB. YJIenbpHas Terwiora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnaenbHas Ttemiota mnapooOpa3oBaHHUs. 3aBUCUMOCTh TeMIIEpaTypbl KHUIIEHUS OT
aTMoc(epHOro JaBICHHUS.

BnaxnocTs Bo3ayxa.
DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Tpunuuns! padots! Temnosbix Asurarenei KI1/1 termoBoro nsurarens. TemnoBble ABUTraTeny u
3al[MTa OKPYKAIOIIEH CPEABL.

3akoH COXPAHCHUS U IPCBPALICHUS SHEPI'UU B TCIUIOBBIX PO ECCax.

Hemoncmpayuu.
1. HabGmroneHnne 6pOyHOBCKOTO JIBHIKEHUS.
2. HaGmronenue nuddy3un.
3. HaOntonenue sBleHU CMauMBaHUs U KallUJUIAPHBIX SIBJICHUM.
4. HabmoaeHue TenI0BOTro0 pacIupeHus Tel.
5. H3meHenwue naBieHus ra3a mpu U3MEHEHUH 00bEMa U HarpEeBaHUU WIIH OXJIAXKICHUH.
6. IlpaBuia u3MepeHus TeMIIepaTypHl.
7. Bunel Temionepeaayn.
8. OxnaxJaeHue Mpu COBEPIICHUH PaOOTHI.
9. HarpeBanue rpu coBepiieHUU PadOTHl BHEIIHUMU CHIIAMHU.

10. CpaBHeHHE TETUTOEMKOCTEH Pa3IMIHBIX BEIICCTB.



11. HaOmroneHue KAIIEHU.
12. HaGnroieHre noCcTOsSTHCTBA TeMITEpaTyphbl P IJIaBJICHUU.
13. Mozeny TEIIOBEIX IBUTATENEH.
Jlabopamopuvie pabomul u onvimel.
1. OnbIThl 1O OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OrmbIThI IO BBIPALIUBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM UJTH caxapa.
3. OmnbIThI 110 HAOIIOACHUIO TEIIJIOBOTO PACIIUPEHUS Ia30B, KUIKOCTEH U TBEPIBIX TEJI.
4. Omnpenenenue AaBieHUs BO3Ayxa B OalsIOHE IIPULIA.

5. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb JaBJICHHS BO3[yXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaKICHUS.

6. IlpoBepka THMNOTE3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOHMKA JKUJAKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIIepaTyphl.

7. HaOmroneHne M3MEHEHUsS BHYTPEHHEH JHEPruu Teja B pe3yibTaTe TEIUIONepenadd u
paboThl BHEITHUX CHII.

8. HccnenoBanue siBICHHS TETNIOOOMEHA PU CMEIIMBAHUH XOJIOJHON M TOPSTUEit BOJIBI.

9. OHpe,I[CJ'ICHI/IC KOJIMYECTBA TCIUIOTHI, ITOJITY4YCHHOI'O BOJIOM IIpu TEMI000MEHE C HarpC€TbiM
MCTAJNIMYCCKUM HUJINHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca HCIapEHHUS.

12. Onpenenenne OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Onpenenenne yaensHON TETUIOTHI ITABICHHS JIbA.
Pa3znen 7. diekTpuveckue 1 MAarHUTHBIE SIBJICHHS.

3HeKTpH3aHI/IH TCII. I[Ba poda SJICKTPUYCCKUX 3apAaa0B. BzaumogeiictBue 3apSAKCHHBIX TCII.
3akoH KYJ'IOHa (3aBI/ICI/IMOCTB CHJIbI B3aMMOJICHCTBUS 3apsKCHHBIX TCJI OT BCJIMYHUHBI 3aps/I0B U
pacCTodHUA MCKIAY TeJ'IaMI/I).

OnekTpuueckoe mnoje. Hampsx€HHOCTh 3iekTpudeckoro mnois. [lpuHnun cynepno3uuuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn QJICKTPHUYCCKUX 3apsa0B. 3HeMCHTapHLII>'I BHCKTpI/I‘-ICCKI/II\/'I 3apsn. CTpOCHI/IC aToma.
HpOBO,Z[HI/IKI/I " JUDJICKTPUKHU. 3aKkoH COXPAHCHUS IJICKTPUICCKOI'0 3apsaa.

DJIEKTPUUYECKUI TOK. Y CJIOBHUS CYIIECTBOBAHUS SJIEKTPUUYECKOr0 TOKA. MICTOUHMKH OCTOSTHHOTO
TOKa. JIefcTBUS 3JIEKTPUUYECKOro TOKa (TEMIOBOE, XMMHYECKOE, MAarHUTHOE). DJIEKTPUUECKHUI
TOK B KUJKOCTSX U ras3ax.



OnekTpuueckas nenb. Cuia Toka. DJIeKTprudeckoe HanpsbkeHue. COmpoTUBIECHUE MPOBOJIHUKA.
VYnenbHoe conmpoTuBieHHE BeulecTBa. 3akoH Owma g yudactka uenu. [locienoBarenbHoe u
[apauIeJIbHOE COEIMHEHUE IPOBOIHUKOB.

Pabora u MomHOCTh 37eKTpuueckoro Toka. 3akoH Jxoyns—JleHuna. DiekTpuyeckue Lenu u
NOTPEOUTENH IEKTPUIECKOM SHeprun B ObiTy. KopoTKoe 3aMbikaHue.

[TocTostHHBIE MarHUTHI. B3anmoielicTBrE NOCTOSSHHBIX MArHUTOB. MarHuTHoe 1oje. MaruutHoe
noysie 3eMyiM W €ro 3HadeHue Ui Ku3HM Ha 3emse. OnbliT Opcrena. MaruutHoe molie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareib MOCTOSHHOrO ToKa. Vcnonb3oBanue
AJIEKTPOJIBUTaTEICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneiter @apaned.  SBneHune  anekTpomarHuTHoM — mHAaykuuu.  [lpaBuno  JleHua.
OnexrporeHeparop. CrocoObl IMOJNydeHHs DJIEKTPUUYECKOM HHEPruu. ODIEKTPOCTAHLUH Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.
1. Dnextpuzanus Tei.
2. JIBa pona 3lEeKTpUUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSHKEHHBIX TEl.
3. YCTpoOHCTBO M AEHCTBUE JICKTPOCKOTIA.
4. DneKkTpocTaTUYeCcKas UHIYKIIUS.
5. 3aKoH COXpaHEHHS AIEKTPUUECKUX 3apsiIOB.
6. IIpoBOIHUKU U AMDIEKTPUKH.
7. MopenupoBaHue CHIIOBBIX JIMHUN AJIEKTPUIECKOTO MOJIS.
8. HcTo4HUKH MOCTOSIHHOTO TOKA.
9. JleiicTBUS IEKTPUIECKOTO TOKA.
10. DIeKTPUIECKHI TOK B KHJIKOCTH.
11. I'a30BBIi pa3ps.
12. 3mepeHue CUIlbl TOKa aMIEPMETPOM.
13. U3mepenne 3JeKTPUIeCcKOro HAPSHKEHUS BOJIBTMETPOM.
14. PeocTat u Mara3uH cOnpoTHBICHUH.
15. BzanmoielicTBrE MOCTOSTHHBIX MAarHUTOB.
16. MonenupoBaHue HEBO3MOXKHOCTHU Pa3eNIEHUs TOJTIOCOB MarHUTA.
17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18. OmeIT Dpcrena.



19. MarauTtHOe 10JIe TOKa. DJIEKTPOMAarHurT.
20. /leficTBME MarHUTHOTO IOJIS HA IPOBOJAHUK C TOKOM.
21. DneKkTpoABUraTeNb MOCTOSHHOTO TOKA.
22. ViccnenoBanue SIBJICHHS SJICKTPOMArHUTHON HHTYKITUH.
23. OmbiTer Dapanes.
24. 3aBUCUMOCTD HaIIPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBHIl €r0 BOSHUKHOBEHHSI.
25. DyeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwvie pabomot u onvimeol.
1. OnpIThl 1O HAOIIOICHUIO PTEKTPU3AIMH TEJI MHIYKIIMEH U TIPU CONTPUKOCHOBEHUHU.
2. HWccnemoBanue AEWCTBUS IEKTPUUYESCKOTO OISl HA TTPOBOAHHUKY M TUDJICKTPUKH.
3. CoOopka u mpoBepka padOoThI IMEKTPUUECKOM 11eTIH TOCTOSTHHOTO TOKA.
4. VI3aMepeHue u peryaupoBaHue CHIIbI TOKA.
5. H3mepeHue u peryinpoBaHUe HAMPSIKEHUS.

6. HccrnemoBaHue 3aBUCHMOCTH CHIJIBI TOKA, WIYIIETO Yepe3 PE3UCTOP, OT COMPOTHBIICHHS
pe3ucTopa U HalpsKEHUsI Ha PE3UCTOpE.

7. OHBITBI, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTD 3JICKTPUYCCKOTO COMMPOTUBJICHUA ITPOBOJHHUKA
OT €TI0 MJIMHBI, INIOIIAaAU IMOIIEPEUYHOTO0 CCUCHUA U MaTCpuaa.

8. HpOBepKa mpaBujia CJIOKCHHA HaprI)KCHI/II\/JI Ipu MmoCJICA0BATCIbHOM COCIUMHCHUU IBYX
PE3UCTOPOB.

9. TlpoBepka mpaBuiia Ui CUJIbI TOKA MPU NapauIeTbHOM COSTMHEHUHN PE3UCTOPOB.
10. Omnpenenenuie pabOThI ANEKTPUUECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTop.
11. OmnpeneneHrie MOIIHOCTH JEKTPHUUECKOTO TOKA, BBIACISIEMOM Ha PE3UCTOPE.

12. UccnemoBanue 3aBUCUMOCTH CHUTBI TOKA, HJIYIIETO Yepe3 JIAMITOYKY, OT HAIPsDKEHUS Ha
HEMN.

13. Onpenenenne KI1/1 HarpeBaress.
14. VccnenoBanre MarHUTHOTO B3aUMOECHUCTBUS MIOCTOSTHHBIX MAarHUTOB.

15. i3yueHre MAarHUTHOTO TOJSI TOCTOSIHHBIX MArHUTOB TPU WX OOBCAMHECHUH U
pa3leleHHH.

16. HccnenoBanue AeMCTBUS QJICKTPHUYCCKOI'O TOKAa HAa MArHUTHYIO CTPCJIIKY.



17. OnpITHl, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh CHJIbl B3aUMOJEUCTBUS KaTYUIKH C TOKOM M
MarHuTa OT CUJIbI TOKA U HANPaBJICHUS TOKA B KaTYIIKE.

18. M3yuenue nefiCcTBHS MAarHUTHOTO IOJISl HA TIPOBOJTHHUK C TOKOM.
19. KoncrpynpoBanue u u3ydeHue paboThl HJIEKTPOIBUTATEIS.
20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAHOBKHU.

21. OmeITEl 1O HUCCIICAOBAHUIO ABJICHUA C-)HGKTpOMaFHI/ITHOfI HWHAYKOWUH: HCCIICAO0BAHUC
W3MEHECHHI 3HAUCHHUSA U HaIlpaBJICHHUA UHAYKIIUOHHOTO TOKA.

9 KJIACC
Pa3zgen 8. Mexannueckue siBJICHHUA.

MexaHHuuecKkoe JBHKCHUE. MaTepI/IaJ'ILHaH touka. Cwucrema orcuéta. OTHOCHUTEIHLHOCTH
MCXAaHHUYCCKOIo ABHMXKCHUA. PaBHOMepHOC HpHMOJ’IHHGﬁHOG JABHXXCHUC. HepaBHOMepHOC
HpHMOJ’IHHGﬁHOG JABHMXXCHUC. Cpez[Hsm U MI'HOBCHHAA CKOPOCTb TCJIa IIPH HCPABHOMCPHOM
JABMXXCHUU.

Yckopenue. PaBHOyckopeHHOE NpsIMOJIMHEHHOe aBrkeHue. CBoOomHoe mnageHue. OMBITHI
Tlamunes.

PaBHOMepHOG ABUIKCHUC T10 OKPYKHOCTH. HepI/IOII 1 4aCToTa 06pameHI/15[. JIuneiinas u yriioBas
CKOpPOCTH. HeHTpOCTpeMI/ITCHBHOG YCKOpPCHHUC.

IlepBbrii 3akoH Hbrorona. Bropoit 3akoH Herotona. Tperuit 3akoH Herotona. IlpuHuumn
CYNEPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHHs: CWila TPEHUS CKOJIbKEHMS, CHUJIa TPEHHUS IOKOS,
JpyTue BUJIbI TPEHUS.

Cuna TSHKeCTH U 3aKOH BCCMUPHOTI'O TATOTCHUS. yCKOpeHI/Ie CBO60,I[HOFO naacHus. I[BI/I)KCHI/IC
IJIAaHET BOKPYT COJ'IHI_Ia. HepBaﬂ KOCMHUYCCKass CKOPOCTb. HepecomocTts 1 MEPCTrpy3KHU.

PaBHoBecue marepuanbHOM TOYKH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecwe TBEpPIOTO Tena ¢
3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuisl. LleHTp TsxecTu.

Nmnynsc Tema. U3menenume wummynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHUS HMMITYJIbCa.
PeakTnBHOE NBHKEHUE.

Mexannueckasi pabota U MOIIHOCTh. PaboTa cui TsxkecTH, ynpyroctu, TpeHusi. CBsi3b SHEPTrUu
u pabotel. [loTeHnuanpHas DJHEpPrust Tena, IMOAHITOrO HAJ IOBEPXHOCTHIO 3EMIIU.
IToTreHumanpHas 3HEprus ckaroi npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruM. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTHH.

Hemoncmpayuu.



1. HabGmroneHne MeXaHUYeCKOTO JIBIXKCHHSI T€Jla OTHOCUTEIIBHO Pa3HbBIX TEJl OTCUETA.

2. CpaBHCHI/Ie HYTef/'I n TpaeKTOpI/Iﬁ JABMOKCHHUA OJHOI'O M TOro XK€ TEJIa OTHOCHUTCIBHO
Pa3HEBIX TEII OTCUéTa.

3. H3mepenHne cKOpOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO IBUKEHHUSL.
4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHS.
5. Habnronenue nBuxeHMs Tej1a 110 OKPYKHOCTH.

6. HaOmoneHne MexaHWYECKHX SBICHHM, MPOUCXOAAIIMX B cucTeMe orcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKCHHH OTHOCUTENIFHO KaOMHETa (PH3UKH.

7. 3aBHCHMOCTb YCKOPEHHUS TeJa OT MaccChl Tela U ASHCTBYIOLIEH Ha HErO CUJIBL.

8. HaOmroneHue paBeHCTBa CHII IIPU B3aUMOJCHCTBUU TE.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Iepenaya uMmysbca Mpyu B3aUMOJICHCTBHHA Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJECHCTBUU TEN.

12. CoxpaHenue uMIysabca IpU HEYIPYrOM B3aUMOIEHCTBHH.

13. Coxpanenue uMIysabca Ipu aOCOIOTHO YIIPYIOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKEHHUS.

15. CoxpaHeHne MexaHU4eCcKOl SHEPTUH MPU CBOOOIHOM I1aJIEHUU.

16. CoxpaHeHue MEXaHUYECKON SHEPTHH MIPH JBMKEHUH TEJIa 0] ICHCTBUEM TPY>KUHBI.
Jlabopamopuvie padomol u onvimel.

1. KoHcTpyupoBaHuMe TpakTa A pasroHa U JalbHEHIIEro paBHOMEPHOTO JBHXKEHMS
IIapHKa UK TEJIEeKKH.

2. OHpC,I[CJ'ICHI/IC cpez[Heﬁ CKOPOCTH CKOJIbKCHHA 6pyCKa WM AOBUXXCHUA MIapHUKa II0
HaKJIOHHOM INIOCKOCTH.

3. Ompenenenne yCKOpEHHUs Tejla TPH PABHOYCKOPSHHOM JIBHDKCHHHM TI0 HAKJIOHHOW
MJIOCKOCTH.

4. VccnenoBaHue 3aBHCHUMOCTH IIYTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBH)KEHUHU 0€3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka TUIOTE3BI: €CIU MPH PABHOYCKOPEHHOM JBUKEHUU 0€3 HAaYaIhbHOU CKOPOCTH
IyTU OTHOCSITCA KaK psifi HEUETHBIX YUCET, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHHU
OJMHAKOBBI.

6. HCCJ’I@}IOB&HI/Ie 3aBUCUMOCTH CHJIBI TPEHHA CKOJBXCHUA OT CHUJIbBI HOPMAJIBHOTIO
JaBJICHHA.



7. Omnpenenenue kodhPuIMeHTa TPESHUS CKOTBKCHUSI.
8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Ompenenenue paboOThl CHUIBI TPEHHS MPU PABHOMEPHOM JABM)KEHMHM Tejla [0
TOPU30HTAILHOM MOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIBI YOPYrOCTH MpH TMOABEME Tpy3a C MCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11. V3yuenue 3akoHa COXPAHEHUS SHEPTUH.
Pasznena 9. Mexann4yeckHe K0J1€0aHUA U BOJTHEI.

KonebarenbHoe papukeHne. OCHOBHBIE XapaKTEPUCTUKU KojeOaHWH: IepHoA, YacToTa,
aMIMTyna. MaremartudyecKui W NPY)KMHHBIA MasTHUKH. lIpeBpamenue »sHeprum npu
K0JIe0aTEeIbHOM JABHKCHUH.

3aryxawomue kojeOanusa. BreiHyxkaennole koneOaHusi. Pesonanc. MexaHWYecKHe BOJHBI.
CBolicTBa MEXaHUYECKHUX BOJIH. HpOIlOJII)HBIe " MOICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHHs. MexaHn4ecKue BOJHBI B TBEPIOM TeJIe, CEICMUYECKUE BOJHBI.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxxeHue 3Byka. IHGpa3ByKk U yIbTpa3BYK.

Hemoncmpayuu.
1. HaOGmronenue xosie0aHUN TN MO ACUCTBUEM CHIIBI TSXKECTH U CUJIBI YIIPYTOCTH.
2. HaGnronenue koneOaHWi Tpy3a HA HUTH M HA TIPYKHUHE.
3. HabGmroneHue BEIHYKICHHBIX KOJICOAHMIA U PE30HAHCA.
4. PacnpocTpaHeHUE MPOJOJIBHBIX U TONEPEYHBIX BOJIH (Ha MOJEINN).
5. HalGmroneHne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKHIl pe30HaHC.
Jlabopamopnwvie padbomot u onvimol.
1. OmpeneneHuie 4aCTOTHI U TIEpUOAA KOJIEOAHUN MATEMATUYECKOTO MAsITHHUKA.
2. OmpeneneHue 4acTOTHI U MEPHOJa KOJIeOaHU MPYKHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCHUMOCTHU nepuoaa KoJieOaHMit MOABCHICHHOI'O K HHUTHU TIpy3a OT
JJINHBI HUTH.

4. VccnenoBaHue 3aBHCHUMOCTH MepHoja KoyeOaHWi NpYy)KMHHOTO MasiTHUKAa OT Macchl
rpysa.



5. TIpoBepka HE3aBUCUMOCTHU MepHo/ia KoJeOaHU| Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.

6. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD IepHoja KoueOaHuil MPyKUHHOTO MasiTHUKA
OT Macchl I'py3a U KECTKOCTH MPY>KUHBL.

7. W3mepeHue ycKopeHHUs! CBOOOIHOTO Ma/ICHUSI.
Pazgen 10. DiekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

DJIEKTPOMAarHuTHOE ToJie. DJIEKTPOMArHUTHbIC BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[[Ixkana 3JI€KTPOMAarHUTHBIX BOJIH. Vcmosb30BaHME 3IEKTPOMATHUTHBIX BOJIH I COTOBOM
CBSI3H.

DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CBaoiicTBa AMEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIC CBOWCTBA CBETA.
Jlabopamopnwvie pabomot u onvimel.

1. W3yyeHue CBOMCTB 3JE€KTPOMArHUTHBIX BOJH C TOMOLIbI0 MOOUIIBHOIO TenedoHa.
Pa3nen 11. CBetoBbIe siBJIEHHS.

JlyueBas monensb cBeta. Mcrounnku cBeta. [IpsMonnHeliHoe pacipocTpaHeHre CBeTa. 3aTMEHHUS
Comnna u JIyasl. Otpaxenue cBeta. [1nockoe 3epkano. 3aKoH OTpa)KEHHUs CBETA.

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKoH MpEIOMJICHUS CBCTA. ITonnoe BHYTPCHHCC OTPAKCHHUEC CBCTA.
Hcnons30BaHuE MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOJAAX.

JInnza. Xox queﬁ B ImH3e. OnTudeckas cUcTeMa q)OToannapaTa, MHKPOCKOIIa U TECJIECKOIIA.
I'ma3 kak onrtuyeckas cucreMa. BHI/I3OPYKOCTB " TaJIbHO30PKOCTh.

Paznoxxenue Oemoro cmsera B CIICKTD. Omnwitel HeroTona. CroxxeHue CIICKTPAJIbHBIX HBCTOB.
I[I/ICHepCI/ISI CBCTa.

Hemoncmpayuu.
1. IIpsmonuHeitHOE pacipocTpaHEHHE CBETA.
2. OtpaxeHue cBera.
3. Tlomyuenue n3o0paskeHU B IIIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKaJiax.
4. TlpenomieHue CBETA.
5. Onrudyeckuil CBETOBO.

6. Xox mydelt B cOOMpArOIIeH JIMH3E.



7. Xon mydeil B pacCeMBaIOIIeH JIMH3E.

8. Ilomydenue n300pa>keHUil C MOMOIIBIO JHH3.

9. Ilpunnun neiictBus ¢oToanmnapara, MUKPOCKOIIA U TEJIECKOTa.

10. Mopnens riasa.

11. Paznoxxenne OEIIoro CBETa B CIIEKTP.

12. [TonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HbIX 1[BETOB.
Jlabopamopnwvie padbomot u onvimeol.

1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPaXEHUSI CBETOBOI'O JIy4a OT yrjia Ma/ieHusl.

2. H3yueHue XapaKTEPUCTUK N300pKEHUS MPEIMETA B IFIOCKOM 3epKajle.

3. HccnenoBanne 3aBHCHUMOCTH yriia npeiIoMJICHUA CBETOBOI'O Jiyda OT yIjla IagCHHA Ha
T'paHULC «BO3AYX—CTCKIIO».

4. TlomyuyeHue u300pa>keHUN C MOMOIIBIO COOUPAIOIIEH TUH3BI.
5. Omnpenenenue GOKYCHOTO PACCTOSHUS U ONTHUYECKOM CUITBI COOUpPAIOIIEH JTMH3HI.
6. OmnbITHI IO Pa3I0KEHUIO OETIOTO CBETA B CHEKTP.

7. OmnbIThl MO BOCHPUATUIO 1LIBETa IMPEAMETOB IpPU MX HAOIIOJACHUU 4Yepe3 IIBETOBbHIE
(UIBTPBI.

Pa3zgen 12. KBanToBbIE ABJICHUS.

Omnwitel Pesepdopna u muanerapHas mojnenb atoma. Mozens aroma bopa. Hcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbga, 6eTta- n ramma-uznydyeHus. CTpoeHue aroMHoro siapa. Hykimonnas
MoJieldb aTroMHOro sapa. M3oromel. PaanoaktuBHble mnpeBpameHus. [lepuon momypacmnana
ATOMHBIX fJIEP.

SAnepHple peakuuy. 3aKOHBI COXPAHEHMS 3apsAJ0BOIO M MAacCOBOTO YHCEN. OJHEPrus CBS3H
ATOMHBIX SAO€P. CBs13p Maccel U OHCPIUH. PeaKIII/II/I CHUHTE3a WU JACJICHUA ANCP. Uctounukn
sHeprun CoJIHIA U 3BE3L.

H,Z[CpHaSI OHCEPICTHUKA. I[CflCTBHH PaaAOaKTUBHBIX I/ISHy‘-IeHI/Iﬁ Ha JXUBBIC OPTraHU3MBI.

Hemoncmpayuu.
1. CnexTpsl U3Ty4eHHS U OTIOUICHHUS.

2. CrHekTpsl pa3MYHBIX TA30B.



3. CnexTp Bogopoa.

4. HabmoneHue TpekoB B kamepe Bunbcona.

5. Paborta cuérunka HOHU3UPYIOIIUX U3ITYYECHUH.

6. Perucrpanus u3imyueHus IPUPOIHBIX MUHEPATIOB U MPOIYKTOB.
Jlabopamopuvie pabomol u onvimol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccnemoBaHue TpEKOB: HM3MEpPEHHE SHEPrHHM YacTUIBI 0 TOPMO3HOMY IIyTH (110
doTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.
IToBTOpHTEIBLHO-0000IIAKOIIINI MOIYIb.

[ToBTOPUTEIEHO-0000IIAOINK MOIYJIb TMPEAHA3HAYCH JUIS CHCTEMAaTH3allud W 0000IeHus
MIPEIMETHOTO COACPIKAHMSI M OTBITA JACATSILHOCTH, TPHOOPETEHHOTO MPU M3yUYESHUH BCETO Kypca
(bu3MKY, a TakKe IJIs MOATOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY dK3aMeHy MO (HU3HUKE s
00y4aromuxcsi, BHIOPABIIUX 3TOT YUCOHBIN IPEIMET.

HpI/I HN3YUCHUH OAAHHOTO MOAYJIA PCAIU3YIOTCA U CUCTCMATHU3UPYIOTCA BHUABI ACATCIbHOCTH, Ha
OCHOBC KOTOPBIX o0ecIeunBacTCs AOCTMIKCHUC MPCAMETHBIX U MCTAIIPECAMCTHBIX ITNNIAHUPYEMBIX
pPEe3yjIbTaTOB O6y‘~ICHI/I$I, Q)OpMpreTCH €CTCCTBCHHOHAaYYHAd I'PaMOTHOCTb: OCBOCHHC HAYYHBIX
MCTOAO0B HCCICIOBAaHUA SIBIICHUI npupoAabl W TEXHUKHU, OBJIAACHUC YMCHHAMU OOBSACHATH
q)HSH‘IeCKI/Ie SABJICHUS, TIPUMCHASA TIOJYUCHHBIC 3HAHHA, pPCIIaTb 3aJladyd, B TOM YHUCIC
KaUCCTBCHHBIC U DKCIICPUMCHTAJIbHBIC.

HpI/IHI_II/Il'II/IaJ'IBHO JIeSITEIbHOCTHBIN XapaKTECp JAHHOI'O pa3aciia peaiu3yCTCd 3a CU€T TOTO, YTO
06yqa101u1/1ec;1 BBITIOJIHAOT 3aaHUs, B KOTOPBIX UM IIPEAJIAracTcsd:

Ha OCHOBE MOJIYYCHHBIX 3HAaHWH pacro3HaBaTh M HAYYHO OOBACHATH (PU3UUECKHE SIBICHUS B
OKpPY’Karolllel MpUpoJie U MOBCEIHEBHOM KU3HU;

HCIIOJIB30BAaTh HAYYHBIC MCETOJAbI HCCIICAOBAHUSA (I)I/I3I/I‘ICCKI/IX HBHCHHﬁ, B TOM YHCJIC JJIA
IMMPOBEPKHU THUIIOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB;

00BACHATH HAayY4YHBIC OCHOBBI HauOoyiee BaXKHBIX )IOCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOJ’IOFI/Iﬁ,
HaImpuMmep, MPakTUICCKOro UCIOJIb30BaHUA PA3JIMYHBIX UCTOYHUKOB SHCPIUU Ha OCHOBC 3dKOHA
MMpEeBpalICHUA U COXpPaHCHHA BCCX N3BCCTHBIX BUOB SHCPI'UH.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne (u3MKu Ha ypoBHE OCHOBHOIO OOIIEro oOpa30BaHMs HAIPABICHO Ha JIOCTUXKEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHbIX PE3YyIbTATOB.



B pesynbrate n3ydenus Qpu3uKu HA YpOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHUs y 00ydaromerocs
OyayT c)OpMHUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YJIbTAThI B YACTH

1) maTpuoTH4YeCKOro BOCIIUTAHUSA:

e - MPOSBICHHE WHTEpECAa K HUCTOPHH M COBPEMEHHOMY COCTOSHHIO POCCHUCKOM
(bU3HYEeCKON HAYKH,

e - INICHHOCTHOC OTHOIICHUEC K JOCTHXXCHHUAM pOCCHfICKI/IX y‘léHI)IX'(l)I/ISI/IKOB;
. 2) IpakKIaHCKOI0 U 1YXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA

e -TOTOBHOCTh K AaKTUBHOMY YYacTHUI0O B OOCYXICHMHM OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPoOIeM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM TOCTH)KEHUH (pr3ukw;

L] - OCO3HAHUEC BA)KHOCTU MOPAJIbHO-3TUYCCKUX IMMPUHIIUIIOB B ACATCIbHOCTU y‘IéHOFO;
e 3)3cTeTHYecKOro BOCIMTAHMSI:

e - BOCIIPHATHEC OCTCTUUCCKUX KAUCCTB (1)I/ISI/I‘ICCKOI‘/'I HAyKH: eé TapMOHUYHOI'O ITOCTPOCHMA,
CTPOIroCTu, TOYHOCTH, JAKOHUYHOCTHU;

e 4) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

e - OCO3HaHUE LIECHHOCTH (PU3MUECKON HAYKH KaK MOILHOTO MHCTPYMEHTA [03HAaHUs MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHENUIIIEH COCTABIISIIOLIEN KYJIbTYPBI,

e - Pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, HHTEPECA K UCCIIE0BATEIbCKOMN 1€ATEIbHOCTH;
e 5) popMupoBaHus KYJLTYPHI 310POBbS H IMOLMOHAJILHOTO 0J1ar0MOJTy U

e - O0CO3HAaHUC INCHHOCTHU 0€30I1aCHOTO 06pa3a JKU3HHU B COBPEMCHHOM TCXHOJIOT'MYCCKOM
MHPE, BAKHOCTHU TIIpaBHII 0e30I1acHOro MOBCACHUA Ha TpPAaHCIIOPTE, Ha JA0porax, ¢
SJICKTPUYCCKUM U TCIIJIOBBIM O6OPYI[OBaHI/IeM B JJOMAIIHUX YCJIOBUSAX;

e - c(hopMUPOBAHHOCTH HaBbIKa peduIeKCUH, IPU3HAHKUE CBOETO MpaBa Ha OIIMOKY M TaKOTo
JK€E MpaBa y Jpyroro 4ej0BeKa;

e 6) TPYIOBOr0 BOCIIUTAHUSA:

e - dKTMBHOC y4YaCTHC B PpCHICHUM  IPAKTUYCCKHUX  3aJaqd (B paMKax  CCMBbH,
O6pa3OBaTeHBHOﬁ opraHnu3anuuv, TropoJa, Kpaﬂ) TEXHOJIOTMYECKOM U COIMaJIbHOMI
HAIIpaBJICHHOCTH, Tpe6yIOIJ_[I/IX B TOM YHCJIC U (1)I/I3I/IquKI/IX 3HaHI/II>'I;

e - MHTEpEC K MPAKTUUYECKOMY U3YUCHHIO MPOdECCHil, CBI3aHHBIX ¢ (DU3UKOIA;
e 7) 3K0JIOTHYECKOT0 BOCIIUTAHMS:

e - OpHEHTallMsl Ha NpUMEHEeHHE (PU3MYEeCKHX 3HAHMM s pelleHus 3anad B 00JacTu
0pr>1<a}0me171 CpE€abl, IMIIAaHUPOBAHUS MMOCTYIIKOB U OLICHKHU UX BO3MOKHBIX HOCJ'IeI[CTBI/Iﬁ
JUISL OKPY>KAIOIIEe Cpeibl;

e - OCO3HaHHUE INI00ATBHOIO XapaKTepa HKOJOTHUECKUX MPOOIEM U IyTeH UX peleHMs;



8) aganTanumn K U3MEHAIIUMCH YCIOBUAM COUMAILHON ¥ NPUPOTHOM CpPe/bl:

'HOTpe6HOCTI) BO B3aHMOﬂeﬁCTBHH IIpyU BBINIOJIHCHUU I/ICCHGHOBaHI/Iﬁ U IIPOCKTOB
(bH3H‘l€CKOI>i HaITPaBJICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUAM APYTHUX;

- HIOBBIIICHUC YPOBHA CBOCH KOMIIETCHTHOCTH 4epe3 MPAKTUUCCKYIO ACATCIIBHOCTD,

- oTpeOHOCTh B ()OPMHUPOBAHWU HOBBIX 3HAHHA, B TOM 4YHCiIE (HOPMYyIUpPOBATH HICH,
HOHATHS, THUIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBJICHUSIX;

- 0CO3HaHKE JAe(PHUINTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;
- IUTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (PM3NYECKUX 3HAHUM;

- CTPEMJICHHUC aHaJIU3UPOBATb MW BbBIABJIATH B3aMMOCBA3HM IIPUPOIEIL, O6H_I€CTBa nu
O9KOHOMUKH, B TOM HYHCJIC C UCITIOJIb30BAHUECM (1)I/I3I/IT~I€CKI/IX 3HaHHfI;

- OlIGHKA CBOHUX JEHUCTBUM C y‘{éTOM BJIMAHHA HaA OKPYXKAIIYI0 CPEAy, BO3MOKHBIX
r100aJbHBIX MOCJIEACTBUH.

METAIIPEJMETHBIE PE3YJIbTATBI

B pe3yibTaTe OCBOCHUA IIPOI'PAMMEI 110 (bHSI/IKe Ha YpPOBHE OCHOBHOI'O 061]_[61"0 06p330BaHI/IH y

06yqa101uer0051 6YI[YT C(bOpMI/IpOBaHLI MeETaNpeaIMETHbIC PpPeE3yJibTaThbl, BKIIFOYAIOIIKEC

IMO3HABATCJIbHBIC YHHUBCPCAJIbHBIC yqe6HHe ,Z[CﬁCTBI/IH, KOMMYHUKATHUBHBIC YHHBCPCAJIbHBIC
yqe6HHe ﬂeﬁCTBHH, PEryJsiTUBHBIC YHHBCPCAJILHBIC y‘IC6HLIe JCUCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMUI);

yCTaHaBIUBATh CYIIECTBEHHBIM MPU3HAK KJIAaCCU(PUKAIIMKI, OCHOBAHUS JJIsi 0000IIEeHUs 1
CpaBHEHMUS,

BBISABJIATE 3dKOHOMEPHOCTU M INPOTHUBOPCUUSA B PACCMATPUBACMBIX (l)aKTaX, JaHHBIX M
Ha6J'IIOI[€HI/I$[X, OTHOCAIINXCA K q)HBI/I‘IeCKI/IM SIBJICHUAM,

BBIABJIATE IMPUYIUHHO-CIICACTBCHHBIC CBA3HW IIpU HU3YYCHHU (I)I/I3I/I‘-ICCKI/IX SBJICHUN H
nmponeccoB, ACiIaTb BbBIBOAbLI C HUCIHOJB30BAHUCM JCAYKTUBHBIX W HWHIAYKTUBHBIX
yMOSaKHIOquHﬁ, BbIIBUTATh T'HIIOTE3BI O B3AaUMOCBA3AX (1)I/ISI/II-IGCKI/IX BCJIINYHH,

CaMOCTOSITENIbHO BBIOMpATh crocol peleHus yueOHOH (U3nvecKoi 3a1a4un (CpaBHEHUE
HECKOJBKMX BapUaHTOB peIIeHHUs, BBIOOp Hambonee MOAXOIAIIETO C YYETOM
CaMOCTOSITENTEHO BBIJICIICHHBIX KPUTEPUERB).

Ba3oBble ucciienoBate/bCcKHe 1eiicTBUA.

HCIIOJIB30BATh BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT I1O3HAHU,

MPOBOAMTH 10 CaMOCTOSITENIbHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOKHBIN (U3NYecKuil
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BaHNE (PU3UYECKOTO SIBICHUS;



e OIEHUBaTh Ha NMPUMEHUMOCTh U JIOCTOBEPHOCTh WH(OPMALMIO, MOJYYEHHYIO B XOJ€
MCCJIEI0BAHUS WIIM SKCIIEPUMEHTA;

e  CaMOCTOSATENBbHO (POPMYIHPOBATH 0OOOIIEHHUS U BBIBOJBI 10 pe3yJbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, OTIbITA, UCCIICIOBAHNUS,

e IIPOrHO3UPOBATH BO3MOXKHOC I[a.]'[BHefIHIGC Pa3sBUTHC (bl/IBI/I‘ICCKI/IX IIpoHECCOB, a TAKXKE
BBIIBUT'aTh IIPEAIIOIOXKCHUSA 00 ux Pa3BHUTHH B HOBLIX YCJIOBHUAX U KOHTCKCTAX.

PatGora ¢ undopmaunmeii:

e TMPUMEHSTh PA3IUYHBIE METOJbl, MHCTPYMEHTBHl M 3alpochl NpPH MOHCKE U O0TOOpe
nH(pOpMalIMU WIK JaHHBIX ¢ Y4ETOM IMPeAoKeHHOM yueOHoM (hru3nueckoi 3a1auu;

e AHAJIM3UPOBATH, CUCTEMATU3UPOBATb W HHTEPIPETUPOBATH HH(OPMALMIO Pa3IMYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

e CaMOCTOSTEIBHO BBIOMPATh ONTHUMAIBHYIO (OpMy TMpencTaBieHUuss HHOOPMAMHA H
WUTIOCTPUPOBATh pPEIIacMble 3aJla4ll HECIOKHBIMH CXEMaMH, JUarpaMMaMd, WHOU
rpaduKol U UX KOMOMHAITUSIMH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

e B X0Je OOCYXIeHHS Y4eOHOro Mmarepuaia, pe3yJbTaToOB JIAOOPATOPHBIX paboT H
MIPOEKTOB 3aJ[aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOW TEMbI W BBICKA3bIBATh HJICH,
HalleJIeHHbBIC Ha PELICHUE 3aa4ul U MOAep KaHue 01aroKenaTeIbHOCTH OOIICHHUS;

e COMOCTaBISATb CBOM CYXICHUS C CYXJACHHSIMH JPYTUX YYaCTHUKOB JHAJOra,
0OHapy>XMBATh Pa3IUYHE U CXOJACTBO IMO3HIIHH;

e BbIpaXaTb CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

° HY6J'II/ILIHO MMpEACTaBJIATD PE3YyIbTATHI BBIITIOJTHCHHOI'O (I)PI?»PI‘IGCKOF (V) OIIbITa
(SKCHepI/IMeHTa, HUCCIICA0BaHUs, npoeKTa);

e [IOHHMMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHIMBHUyalIbHON paboThl mpU
peLIeHUH KOHKPETHON (pU3NUecKoil MpobieMbl;

e TMPUHUMATh I[EIM COBMECTHOH JesATeNbHOCTH, OPTaHW30BHIBATH JEHCTBUS 1O €&
JOCTHIKEHUIO: PaCIpelesTh POJU, 0OCYXIaTh MPOIECCHl M Pe3yabTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JFOJICH;

e BbLIINOJHATH CBOK 4YacCTb paGOTBI, AOCTUTasl KAa4Y€CTBCHHOI'O pE3yJjibTaTa I10 CBOCMY
HaITpaBJICHUIO U KOOPJAUHHUPYA CBOU JIENCTBUS C APYruMHu 4JICHAMH KOMaH/IbI;

e OICHHMBATh Ka4€CTBO CBOCTO BKJIaJa B O6I.I.lPIfI MMPOAYKT IO KPUTCPHUAM, CAMOCTOATCIBLHO
C(I)OpMYJ]I/IpOBaHHBIM Y4aCTHUKaMH B3aUMOICHCTBHS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanmusi:



e BBIBJIATH MPOOJIEMBI B KU3HCHHBIX M YUYEOHBIX CHTYAIUsIX, TPEOYIOMNX JUIS PEIICHUS
bu3nUecKux 3HAHUMH;

e OpPHUEHTHUPOBATHCS B PA3IMUYHBIX [OAXOJAX HPUHATHS pelIeHUud (MHAMBHUIYyalbHOE,
IPUHSITHE PELLICHUS B TPYIIIE, IPUHATUE PELIEHUHN IPYIIION);

e CaMOCTOSTEIbHO COCTABJIATH AQITOPUTM pelIeHUs (U3MUECKON 3amaud WM IUIaHa
UCCIIEIOBaHUSI C Y4ETOM HUMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MPEIJIaracMble BApUAHThI PEILICHU;

e JIeNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PElICHUE.
CaMOKOHTPOJIb, IMOIIMOHAJIbHbII HHTEJJIEKT:
o 1aBaTh aHGKBaTHYIO OHGHKy CI/ITyaIII/II/I Hu Hpe)lﬂaran, IIJIaH eé HU3MCHCHU,

e OOBSICHATH NMPUYMHBI JOCTHXKEHUS (HEJOCTUKEHUSI) PE3yJIbTaTOB AESITEIbHOCTH, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

e BHOCHUTh KOPPEKTHBHI B JIEATEIHHOCTH (B TOM YHCJE B XOJ BBIOJHEHUS (PU3UIECKOTO
UCCIIEIOBaHMsI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHMBIINUXCS
CUTYallui, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEN;

e OLICHHMBATb COOTBCTCTBUC PC3yJibTaTa LUCIIN U YCIIOBUAM;

e CTaBHUTH ce0s Ha MECTO APYyroro 4ejioB€ka B XOAC CIOpa WJIN JUCKYCCHUH HAa HAYYHYIO
TEMY, IOHUMATb MOTHUBLI, HAMCPCHUS U JIOTUKY APYIOro,

e TIMPHU3HABATh CBOE IMpaBO Ha OIIMOKY MpH peleHud (QU3MUECKUX 3ahady WM B
YTBEPKACHUIX Ha HAYYHBIE TEMBI M TAKOE 5K€ IIPABO APYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI

K koH11y 00y4yeHus B 7 kjacce peIMETHbIE pe3yabTaTbl Ha 6a30BOM YPOBHE JIOJIKHBI OTpaXxaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

(] HCIIOJIBb30BaTh IIOHATHSA: ¢)H3qucxne n XUMHNYECKHEC SIBJICHUA, Ha6HIOJIGHI/Ie,
HKCIEPUMEHT, MOJIeNIb, TMIIOTE3a, €JUHMIBI (PU3MUECKUX BEIUYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHMA BelecTBa (TBEpAOE, MKUJAKOE, ra3000pa3HOe), MEeXaHHUECKOoe
JBIDKEHHE  (paBHOMEpPHOE,  HEpaBHOMEpHOE,  NpsSMOJMHEHHOE),  TpaeKTopus,
paBHOAEUCTByIOIast cuna, naedopmanus (ymnpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

e pasnuuath sBIeHUS (MUQQy3usi, TEIIOBOE JBMKEHHUE YACTHI] BEIIECTBA, PABHOMEPHOE
JIBU)KEHUE, HEPABHOMEPHOE IBH)KEHUE, HWHEPLMS, B3aUMOJECUCTBUE TEJl, PABHOBECHE
TBEPABIX TEJ C 3aKPEIJIEHHOW OChIO BpalllEHHUs, Mepelada 1aBIeHUsl TBEPABIMU TEIaMHU,
KUJIKOCTSAMH ¥ Ta3aMHu, aTMochepHOe aBJICHHE, TUIABaHUE Te, TPEBpPAICHUS
MEXaHWYECKON DHEPTUH) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPHUPYIOUINX JaHHOE (PU3NYIECKOE SBIICHUE;



pacrio3HaBaTh IPOSIBICHUE HM3YYEHHBIX (PU3MYECKHUX SIBICHHH B OKPYXKAIOLIEM MHpE, B
TOM 4YHcie (U3MUECKUE SIBICHUS B IMPHUPOJE: NPUMEPHl JBIKECHUS C Pa3IMYHBIMU
CKOpPOCTSIMH B JKMBOW W HEKMBOW IpPUPOJE, NEHUCTBHE CUIIBI TPEHUS B IPUPOAEC H
TEXHUKE, BIMSHUE aTMOC(PEpPHOrO [aBICHUS Ha JKMBOM OpraHusM, IUIaBaHHUE PBIO,
pblYard B TEJE YEJIOBEKAa, IPU ITOM IEPEBOAMTH NMPAKTHUYECKYIO 33/7ady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IIPU3HAKN) (PU3HUECKUX SBJICHUH;

OTKCHIBATh M3yYEHHBIC CBOWCTBA Tel U (U3MUYECKUE SBICHHS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00BEM, TMIIOTHOCTh BELIECTBA, BpPEMs, IMYTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TSKECTH, BEC Tela, Cujla TPeHHs, JaBieHue (TBEPIOro
Tena, JKUAKOCTHU, ra3a), BBITAJIKUBAIOIIAs CUJIa, MEXaHHYecKasi paboTa, MOIIHOCTb, IJIEY0
CHUJIBI, MOMEHT CHJIbI, KO3((GUIUEHT MOJIE3HOTO IEHCTBUS MEXAaHU3MOB, KHHETHUYECKasl U
MOTEHLIMAIbHAs DHEPrusi), MPH OMHUCAHUU MPABHIBHO TPAKTOBATH (PU3UUECKHUI CMBICIH
UCIIOJIB3YEMBIX BEJTMYMH, UX 0003HAUYECHUS M €IUHULIBI (U3UYECKUX BEIIMYWH, HAXOIUTh
(bopMyJIbl, CBS3BIBAIONINE JAHHYIO (PU3MYECKYIO BEIMYMHY C JIPYTUMH BEIUYHMHAMH,
CTPOUTH TPaPUKN U3YUICHHBIX 3aBUCUMOCTEH (PH3NIESCKUX BEIHYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBJICHHS M MPOIECCHI, UCIOJIb3YsI MpaBUiIa
CJIOKEHUs cuil (BAOJb OJHOU MpsAMoOM), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumerna,
MpaBUJI0O paBHOBecHs pbiuara (OJOKa), «30JI0TOE TIPABUIO» MEXAHUKH, 3aKOH
COXPAHCHHUSI MEXaHWYECKOH JHEPTHH, NPHU ITOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHa U 3aIUCBIBATh €r0 MaTeMAaTUYECKOE BHIPAKEHUE;

00BACHATH (1)I/I3I/I‘~I€CKI/IC SABJICHUS, TPOUCCCHI U CBOMCTBaA TCJI, B TOM YHUCJIC U B KOHTCKCTC
CI/ITyaI_II/Iﬁ IMPAKTUKOOPHUCHTUPOBAHHOI'O XapaKTCPa: BbIABIIATL IIPUYXMHHO-CIICACTBCHHLBIC
CBsA3U, CTPOUTH 00BsICHEHHE U3 1—2 JIOTMYECKHUX IIIaroB C OHOpOfI Ha 1-2 HU3YUCHHBIX
CBOMCTBaA (I)I/ISI/I‘IGCKI/IX HBJ'ICHI/II\/’I, (1)I/I3I/ILI€CKI/IX 3aKOHa WJIX 3aKOHOMCEPHOCTH;

pemath pacuéTHble 3a7auyd B 1—2 JeWCTBUS, MCIONB3Ys 3aKOHBI U (HOpMYIHI,
CBsI3bIBarOIME (PU3NYECKHE BETMUYMHBL: HA OCHOBE aHAIM3a YCIOBUS 3a[aud 3alHChIBaTh
KpaTKoe YCJIOBHE, MOJCTABIATh (U3MYECKHE BEIMYUHBI B (OPMYJIBI M MPOBOJHUTH
pacy€Tbl, HAXOAUTH CIPABOYHBIE JaHHBIE, HEOOXOIUMBIE JUISI peIlIeHHs 3a/1a4, OLIEHUBATh
PETUCTUYHOCTD OTYYEeHHON (PHU3HUECKON BEIINYMHBL;

pacrio3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (PU3MUECKUX METOJIOB,
B OINWCAaHUM HCCIICOBAHUS BBIJCIATh IPOBEPsieMOe MPEAINooKeHne (TUIOoTe3Y),
pa3ianyaTh M MHTEPIPETUPOBATH IOJYYEHHBIN pe3ynbTar, HaXOAMTh OIIMOKU B XOJ€
OIIBITA, JEJIaTh BBIBOJIBI I10 €r0 PE3yJbTaTaMm;

IPOBOJUTH OMBITHI MO0 HAOMIOAEHUIO (U3NYECKUX SBICHUN WM (PU3MYECKHX CBOMCTB
Ten: (GOpMyIHpOBaTh TMPOBEpsieMble MPEANOIOKEHHs, COOMpaTh YCTaHOBKY W3
MPEJI0KEHHOTO 000PYAOBAHHUS, 3aITUCHIBATh XO/1 ONbITA U (POPMYITHPOBATH BHIBOJIBL;

BBHITIOJHATH TPSIMBbIE U3MEPEHHS PACCTOSIHUS, BPEMEHH, MAccChl Tela, 00bEMa, CUJIBI U
TEMIICPATYPbl C HCIIOJB30BAHWEM AHAJIOTOBBIX M I_II/I(l)pOBBIX HpI/I60p0B, 3aI11uChIBaTh
MoKa3aHus MPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPENTHOCTH U3MEPEHHI;



MIPOBOJIUTH KCCIICIOBAHWE 3aBUCUMOCTH OJHOW (PU3UUYECKOW BEIWYUHBI OT JPYrod ¢
UCIIOJIb30BAaHUEM HPSIMBIX M3MEPEHUIN (3aBUCHMOCTH IIYTH PAaBHOMEPHO JABIKYILErOCs
TCJIa OT BpeMeHI/I JABMOXKCHUA TCJIa, CHJIBI TpeHI/ISI CKOJIBXXCHHUA OT BE€Ca TECIa, KadcCTBa
00pabOTKM TIOBEPXHOCTEH TEen ¢ HE3aBHCHUMOCTH CHJIBI TPEHHUS OT TUIOIIAIU
COIPUKOCHOBEHUS TeJ, CWIbl YIPYIOCTH OT YIJIMHEHHs IMPYKUHBI, BBITAJIKUBAIOLIEH
CuiIbl OT O0OBEMa TMOrpyXEHHOM 4YacTH Tejda M OT IUIOTHOCTH JKHUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT IIYOMHBI, Ha KOTOPYH IOTPYKEHO TeJo,
YCIIOBHM IIJIaBaHWsI TEJ, YCIOBHM paBHOBECHs pbluara M OJIOKOB), Y4acCTBOBaTh B
MJJAHUPOBAHUH y4€OHOTO MCCIEAOBaHMS, COOMPATh YCTAHOBKY U BBIMOJHATH H3MEPEHUS,
clenysl PeUIOKEHHOMY TUTaHY, (PMKCHPOBATh PE3YyJbTAaThl MOJYYEHHOW 3aBUCHMOCTH
(1)I/I3I/I‘-IGCKI/IX BCJIMYHUH B BHU/C HpeI[J'IO)KeHHBIX Ta6JII/II_I nr pa(bI/IKOB, JeJiaTb BBIBOABI 110
pe3ynbTaTaM UCCIIEI0BAHMUS;

NPOBOJIUTh KOCBEHHBIE H3MEpPeHHS (U3NYECKUX BEIWYMH (IJIOTHOCTH BEIIECTBA
JKUJKOCTH M TBEPIOIO Tela, CWIA TPEHHUs CKOJIBKEHMS, JABICHUE BO31yXa,
BBITJIKMBAIOINAS CHJIA, IEHCTBYIOIIAs HA IOTPYKEHHOE B KHUAKOCTH TeJ0, K03 duiment
MIOJIE3HOTO JICHCTBUS IPOCTBIX MEXAHU3MOB), CIEAYys MPEAJIOKEHHON UHCTPYKLUU: MIPU
BBIMIOJTHEHUH HM3MEPEHUN CcOoOHMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIYUCIATH
3HAYEHUE UCKOMOM BEJINYHHBI,

coOnroAarh INpaBWja TEXHUKM 0O€30macHOCTH Ipu  pabore ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;

yKa3bIBaTh [PUHLUIBI JEWCTBUA NpUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETpP, COOOIIAIONIMecs COCY/bl, OapoMeTp, pblyar, HMOJABMXKHBIA U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTh;

XapaKTepu30BaTh MPUHIIMIIBI AEUCTBUS U3YYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOHCTB
C OHOpoM Ha MX ONUCaHMs (B TOM 4YHCIE: MOALIMIIHUKH, YCTPOWCTBO BOJONPOBOAA,
THJIpaBIMYECKUN Tpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM Hacoc, apeoMmerTp),
UCTONB3Yysl 3HAHMS O CBOMCTBAaX (PM3MUECKUX SIBICHUH M HEoOXOAMMBbIe (hU3NYEecKHe
3aKOHBI ¥ 3aKOHOMEPHOCTH;

OPUBOANUTH HpUMEpPbl (HAXOAUTh HWHGPOPMALMIO O MpPUMEpax) MPAKTHYECKOrO
UCMOJb30BaHUS (U3UYECKUX 3HAHUH B TIOBCEAHEBHOM JKU3HU M oOOecredyeHus
0e30macHOCTH Tpu  oOpalleHMH C HOpudopaMM M TEXHHYECKUMH YCTPOHCTBaMH,
COXPaHEHHMsI 3/10pPOBbs M COOJIIOAECHNS HOPM KOJIOTHUECKOTO IOBEICHUS B OKPYKaIOLIeH

cperne;

OCYIIECTBIISITh OTOOp HCTOYHWUKOB HH(popMmanuu B VHTepHETE B COOTBETCTBHH C
3aJIaHHBIM TTOUCKOBBIM 3alPOCOM, HAa OCHOBE MMEIOIINXCS 3HAHUN W MMyTEM CpaBHEHUS
Pa3IMYHBIX WCTOYHUKOB BBIACISITH WH(OPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUUBOI
WJTM MOKET OBITh HEIOCTOBEPHOM;

WCIIOJIH30BaTh TPH BBITOJIHEHUH YYEOHBIX 3aJaHUl HAYYHO-TIONMYJSIPHYIO JUTEPATYPY
(GU3UYECKOTO CoNlep KaHusl, CITPABOYHbIE MaTePHAIIbI, pecypchl cetu VHTepHeT, BIaJeTh
npuéMaMd KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HWHGOpPMALUKA U3 OJHON
3HAKOBOU CUCTEMBI B JIPYTYIO;



e CO37aBaTh COOCTBEHHBIC KpaTKHWE MUCHMEHHBIE M YCTHBIE COOOIIECHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(POpPMAUN (U3HUUECKOTO COJEPXKAHMUSA, B TOM UHMCIIe NMyOJIWYHO JAenaTh
KpaTKhe COOOIICHUsI O Pe3ysibTaTax MPOEKTOB WM YYEOHBIX HCCICIOBAHUU, IPU 3TOM
IrpaMOTHO  HCIIOJIb30BaTh M3YUYCHHBI TOHATHHHBIA  ammapar Kypca  (QU3HKH,
COIPOBOKAATh BBICTYIIJIEHUE IIPE3EHTALIUEH;

e TMPU BHINOJHEHUH YYEOHBIX MPOCKTOB M HMCCIEIOBAHHUN pPaCHpEeNsTh O0S3aHHOCTH B
rpyIIie B COOTBETCTBUM C MOCTABJICHHBIMH 3aJja4aMH, CJICIMTh 3a BHIIIOJIHEHHEM IUIaHA
JIEHCTBUM, aJCeKBaTHO OIIEHWBATh COOCTBEHHBIM BKJIAJL B JCATEIBHOCTh TPYIIIIBI,
BBICTPaWBaTh KOMMYHHUKATHBHOE B3aMMO/ICHCTBHE, YUUTHIBasE MHCHUE OKPYKAIOITUX.

K koHy 00yueHus B 8 kj1acce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OpMUPOBAHHOCTH Y O0YYAIOLINXCSl YMEHHI:

e HCIOJIB30BaTh IOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE aTOMOB M
MOJIEKYJI, arperaTHbleé COCTOSIHUSI BEILLECTBA, KPUCTAJIMYECKHME U aMOop(HbIEe Tena,
HACBIIICHHBI W HEHACBILICHHBIM Map, BIAXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPECHHSA
JHEpPrus, TEIUIOBOM [BUTATElb, JIEMEHTAPHBIA JJIEKTPUUECKUN 3apsill, DJIEKTPUUECKOE
10JIE, IPOBOJHUKYU U JUDICKTPUKH, IIOCTOSTHHBIN DJICKTPUYECKUN TOK, MATHUTHOE I10JIC;

e pasnuyarh sABJIEHUS (TEIUIOBOE pACUIMPEHUE M CKaTue, TeIloneperaya, TEIIoBOe
paBHOBECHE, CMAauuMBaHWE, KaNWUIAPHBIE SBJIEHUS, HCIApPEHUE, KOHACHCALus,
IUIABJICHUE, KpUCTAJUIU3ALU (oTBepaeBaHue), KHIIEHHE, Terioneperada
(TEerIONpPOBOJHOCTb, KOHBEKLUS, HW3IY4EHHUE), OJEKTpU3alMs TeJl, B3auMoJeicTBHe
3aps0B, JEUCTBUS DJIEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHME, B3aUMOJIECHCTBUE
MarHuToB, JEHCTBHE MarHUTHOTO MOJIi Ha IMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
UHAYKIMS) TIO ONMCAHHWI0O HX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

e pacro3HaBaTh MPOSIBICHUE MU3YUYEHHBIX (U3NUYECKUX SBICHHN B OKPY)KaIOIIeM MHpE, B
TOM YHcie (pu3muecKue SBICHHS B IPUPO/IE: TIOBEPXHOCTHOE HATSHKEHNE W KAITMJUISIPHbIC
SIBJICHHUS B IPUPOJIC, KPUCTAIUIBI B TIpHpoJe, n3nydeHue CoiHIla, 3aMep3aHie BOJJ0OEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, dJIEKTPUUYECKHE SIBJICHUS B
aTMocdepe, 3JEKTPUYECTBO JKMBBIX OpPraHM3MOB, MAarHuTHoe Imojie 3eMid, Apeid
MOJIFOCOB, POJIb MAarHUTHOTO TOJIA JJIS KU3HU Ha 3emJe, MOJISIPHOE CHUSHUE, IPU 3TOM
NEPeBOJIUTh MPAKTUYECKYIO 3aJadyy B YueOHYIO, BBIJCNIATH CYLIECTBEHHBIE CBOICTBa
(mpu3HaKy) PU3NYECKUX SIBICHUH;

e ONUCHIBATHh M3y4YEHHbIE CBOWCTBA TeJN U (pU3MUECKHUE SBICHHS, HCIONB3Ys (prusnueckue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSISI DSHEPrusi, KOJMYECTBO TEIUIOTHI, YAeIbHas
TEIUIOEMKOCTh ~ BEIIECTBA, yAENbHAs TEIUIOTa IUIABJIEHMs, YAENbHas TEIUIoTa
napooOpa3oBaHus, yAelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(PGUIUEHT IMOJIE3HOTO
JENCTBUS TEIUIOBOM MalllMHBI, OTHOCUTENbHAS BIIAXXHOCTb BO3/yXa, AJIEKTPUUYECKUI
3apsij, CUiIa TOKa, AIEKTPUUYECKOe HaIpsDKEHUE, CONPOTUBIICHUE MTPOBOJHHKA, YAECIbHOE
COIPOTHUBIIEHUE BELIECTBA, padOTa U MOUIHOCTH 3JEKTPUUECKOTO TOKA), MPU OMUCAHHUH



IPaBUIbHO TPAKTOBaTh (PU3NYECKUH CMBICI HCIIOJIb3YEMbIX BEJIUYMH, O0O3HAYCHUS U
eIMHUIBl  (PU3MYECKUX BEIMYMH, HAXOAUTHb (OPMYIBL, CBS3BIBAIOUINE JTAHHYIO
¢u3nUecKyr0 BEIWYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpapUKH H3yYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

XapakTepu3oBaTh CBOWCTBA Tell, (DU3MUYECKUE SBICHUS M TPOLECCHI, HCIONB3Ys
OCHOBHBIE IIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOECHMSI BEILECTBA,
IPUHLIMI CYNEPIO3UIUH M0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsja,
3akoH OMa JuIsl yyacTka LenH, 3akoH Jlxoyns—JleHna, 3aKoH COXpaHEHUs! SHEPTUH, NIPU
9TOM JlaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3alMCHIBATh €r0 MaTeMaTHYeCKOe
BBIPa)KEHUE;

O0OBIACHATH (PU3UYECKUE TTPOIIECCHl M CBOMCTBA TEJ, B TOM YHCJIC M B KOHTEKCTE CUTYaIlui
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHOCIICJACTBEHHBIC CBS3H,
CTPOUTH OOBACHEHHE U3 1—2 JIOTUYECKUX LIAroB ¢ OMOpod Ha 1—2 M3ydeHHBIX CBOMCTBA
bU3UYECKUX ABJICHUH, PU3HMUECKUX 3aKOHOB HIJIM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3aqaud B 2—3 JEHCTBUS, HUCHONB3YS 3aKOHBI U  (OPMYJIBL,
CBs3bIBAIOIIME (PU3UUECKIE BEIMUMHBI: HA OCHOBE aHANlM3a YCJIOBUS 3aJa4M 3allMChIBATh
KpaTKOE YCJIOBHE, BBISBISATH HEJOCTATOK JAHHBIX U PEIICHUs 3aJadd, BbIOUpATh
3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ PEeUIeHHs, TPOBOAUTH PACUETHI M CPABHUBATH
MOJIyYEHHOE 3HaueHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

paciio3HaBaThb HpO6J’IeM]':>I, KOTOPBIC MOXXHO PCHIMUTDL IIPU ITOMOIIH (I)I/ISI/I‘ICCKI/IX MCTOAOB,
HCIIOJIB3YsA  OINMMCAHUC HUCCICAOBAHUA, BBIACIATH IIPOBEPACMOC IMPCAIIOJIOXKCHUC,
OLCHUBATDH IMMPABUJIBHOCTDE NOpAAKaA IMMPOBCACHUA UCCICA0OBaHM, 1CJIaTh BBIBOABI;

IPOBOJUTH ONBITHI O HAOIIOACHUIO (PU3NYECKUX SIBICHUH UM (PU3MUECKUX CBOMCTB Tel
(KanwIIsipHbIE SIBJICHUS, 3aBUCUMOCTD JIaBJIEHUS BO3/lyXa OT €ro o0bEMa, TeMIeparyphl,
CKOPOCTH TIpoliecca OCThIBaHMSI U HarpeBaHUs MpU H3IYYEHHM OT LIBETa M3JIydarolien
(morommaroieil) MoBEpXHOCTH, CKOPOCTh UCIIAPEHMSI BOJBI OT TEMIIEPATYPbI )KUJKOCTH U
wionaad €€ TOBEPXHOCTH, SJEKTpHU3alus TeJl W B3aUMOICHCTBHE 3IEKTPUUECKUX
3apsI0B, B3aMMOJEHUCTBHUE IIOCTOSHHBIX MAarHUTOB, BU3yaJlM3allds MarHUTHBIX IOJIEH
MIOCTOSIHHBIX MAarHMTOB, AEUCTBHUS MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, CBOMCTBa
AJIEKTPOMAarHuTa, CBOICTBA 3JEKTPOJBUIATENs IOCTOSHHOIO TOKa): (hopMyaupoBaTh
poBepsieMble MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEATI0KEHHOTO 000py10BaHUS,
ONMCHIBATh X0/ ONbITAa U POPMYIUPOBATH BHIBOIBI;

BBINOJIHATh NpPSMbIE M3MEPEHHUsS TEeMIEepaTypbl, OTHOCUTEIBHOW BIIQXKHOCTH BO3IyXa,
CHJIBI TOKa, HANpPSHKEHHUS C MCIIOJIb30BAaHHEM aHAJIOTOBBIX MPUOOPOB U JaTYMKOB
bu3NyeCKuX BEIMYUH, CpPAaBHUBATH pE3yJbTAaThl HM3MEPEHUH € Y4E€TOM 3aJaHHOU
a0COTIOTHON MOTPEIIHOCTH;

MPOBOANTH HCCIEIOBAHUE 3aBUCUMOCTU OJHON (PU3NYECKOW BETUYHMHBI OT APYro ¢
HCITOJIb30BAHUEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTH COTIPOTUBIICHUS POBOTHUKA OT €0
JUTMHBI, TUIOMIAJAM TIOTIEPEYHOTO CEUEHUS U YACIBHOTO COMPOTHUBICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, MAYIIETO Yepe3 MPOBOJHHK, OT HAMPSIHKEHUS HA MPOBOJIHUKE,
UCCJIEIOBAaHKUE TIIOCJIEIOBAaTEIbHOTO U MapajuIeIbHOTO COEAUHEHMH IPOBOJHUKOB):



IUIAHUPOBATh MCCIEAOBAaHUE, COOMPATh YCTAHOBKY U BBINOJHATH M3MEPEHHs, CIeays
MPEIUIOKEHHOMY TUTaHy, (PMKCHPOBATh PE3YyNbTAThl MOJYyYECHHOW 3aBUCUMOCTH B BUJC
TaOJIUIl ¥ TPapUKOB, IeTaTh BRIBOJBI 10 PE3yIbTaTaM UCCIICIOBAHUS;

IPOBOJIUTH KOCBEHHBIE H3MEpEHHUs (PU3MUECKUX BeNUYMH (yAenbHas TEII0EMKOCTh
BEIIIECTBA, COMPOTHBIICHHE MPOBOJHHMKA, padOTa M MOILIHOCTH AJICKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh ~ U3MEPEHMs, COOMpaTh AKCHEPUMEHTAIBbHYIO YCTAaHOBKY, ClEAys
IPEJJI0KEHHON MHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIMUNHBI,

coOyoaTh TMpaBWiIa TEXHUKUM 0O€30MacHOCTH MpH  pabore ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh PUHLIUIIBI 1EUCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB
C ONOpOH Ha WX omMcaHus (B TOM YMCIE: CUCTEMA OTOIUIEHUS JOMOB, T'MTPOMETD,
napoBas TypOWHA, aMIepMETp, BOJBTMETP, CUYETUUK JJIEKTPUUYECKON SHEpruw,
AIIEKTPOOCBETUTENbHBIE TMPHOOPHI, HArpeBaTeIbHBIC AJIEKTPONPHOOPH  (IIPUMEPHI),
JJIEKTPUUECKUE TPEIOXPAHUTENN, 3JIEKTPOMArHUT, 3JEKTPOJBUTATENb IOCTOSIHHOTO
TOKa), HUCHOJNb3ysd 3HAHHUA O CBOWCTBaX (PU3MUECKUX SBJICHUH M HEOOXOJUMBbIe
¢du3nueckre 3aKOHOMEPHOCTH;

paciio3HaBaTb IIPOCTBIC TCXHHYCCKUC YCTpOﬁCTBa H HU3MCPHUTCIIbHBIC HpI/I60pLI 110
CXeMaM M CXEMAaTUYHbIM PHCYHKaAM ()KI/I,Z[KOCTHHﬁ TCPMOMCTpP, TCPMOC, ICUXPOMETP,
TUTPpOMETP, ABUTATCIIb BHYTPCHHCTO CropaHus, 3JICKTPOCKOII, peOCTaT), COCTaBJIATH
CXCEMbI JJICKTPHUUYCCKUX ueneﬁ C IOCJICAOBATCIIbHBIM MW IIapaJUICIIbHBIM COCAWMHCHHUCM
3JICMCHTOB, pa3jin4yasa yYCJIOBHBIC 0003HaYCHHUS DJIEMEHTOB SJICKTPHUYCCKUX ueneﬁ;

OPUBOANUTH HpUMEpPbl (HAXOAUTH HHGPOPMALMIO O HpPUMEpax) MPAKTHYECKOrO
UCTOJIb30BaHUS (U3UUYECKUX 3HAHUH B TIOBCEAHEBHOM JKU3HU M oOecredyeHus
0e30MacHOCTH MpH OOpalleHuH ¢ MpudbopaMM U TEXHUYECKUMHU YCTPOHCTBaMH,
COXPaHEHUs 310POBbs U COOIOICHHUSI HOPM KOJIOTMYECKOTO MTOBEJCHUS B OKpY KAIOIIEH

cperne;

OCYIIECTBIIATh MOUCK HH(pOpMaluu (pU3NUecKoro coaepxanus B IHTepHeTe, HA OCHOBE
UMEIOIINXCA 3HAHUW M MYTEM CpPAaBHEHMS JONOJHUTEIBHBIX HMCTOYHUKOB BBIJICIATH
nH(pOpMaLIMIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MITU MOXKET ObITh HEJOCTOBEPHOM;

WCIIOJIH30BaTh TPH BBIOJIHEHUH YYEOHBIX 3aJaHUl HAYYHO-TIONMYJISIPHYIO JUTEPATYPY
(GU3UYECKOTO CoNlep KaHusl, CITPABOYHbBIE MaTEpPHaIIbl, pecypchl cetu VHTEpHEeT, BIaJeTh
npuéMaMl KOHCHEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HHQOpPMAIMK U3 OJHOMN
3HAKOBOU CUCTEMBI B JIPYTYIO;

co3laBaTb COOCTBEHHbIE NHCHbMEHHBIE U KpaTKHME€ YCTHbIE cOOOIIeHus, 00001mas
UHPOPMALIMIO W3 HECKOJIBKUX HMCTOYHUKOB (PH3MUECKOTO COJEP)KaHUsS, B TOM YHCIE
nyoJIMYHO  TPEACTaBIATh  pe3yibTaThl  MPOEKTHOW  WJIM  HCCIeI0BaTEeNbCKOM
JeSITeIbHOCTH, TMPU 3TOM I'PaMOTHO HCIOJb30BAaTh M3YUYEHHBIH MOHATHHHBIM ammapar
Kypca (pU3MKH, CONPOBOXKATh BHICTYINICHHE MTPE3CHTAIEH;

IpU BBIITOJIHCHHUU y‘{e6HLIX IIPOCKTOB U HUCCJIeIOBaHUM (I)I/IBI/I‘-ICCKI/IX IMponeccoB
pacnpeacissiThb 00513aHHOCTH B Tpynme B COOTBCTCTBHU C IMOCTABJICHHBIMU 3aJavdaMU,



CIEIUTh 34 BBIIOJHEHUEM IUIAHA [JEHUCTBUM M KOPPEKTUPOBATH €ro, aIcKBAaTHO
OLICHUBATh  COOCTBEHHBIH  BKJIQJ B  JICATENIBHOCTh  TPYIIBI,  BBICTPAMBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K kxonny oOyueHuss B 9 Kiiacce mpeaIMeTHbIE pe3yabTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

e HCIOJB30BAaTh IMOHATHS: CHUCTEMA OTCYETA, MaTepHallbHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIBHOCTh MEXAaHHUYECKOTO ABIDKEHHs, Aedopmarus (ymnpyras, IUIaCTHUECKas),
TPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U IIEPErPY3KH, LIEHTP TSHKECTH,
a0COIIOTHO TBEPJOE TENIO, UEHTP TSHKECTU TBEPAOIO TEa, PaBHOBECHE, MEXAHUYECKUE
KOJIeOAHUs U BOJIHBIL, 3BYK, HH(PPA3BYK U yIbTPA3BYK, JJICKTPOMArHUTHbIE BOJIHBI, IIIKAJIA
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AAJTbHO30PKOCTh, CIIEKTPhI UCITYCKaHHUS
U MOIJIOLIeHHUs, alb(a, OeTa- U raMMa-U3J1y4€Hus], U30TOIb, SiAepHAast SHEPreTHKA,;

e pa3nuyaTh SBJIEHUA (PaBHOMEPHOE W HEPABHOMEPHOE IMPSMOJIMHEHHOE JABUKECHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHHE, CBOOOJHOE MaJieHue Tes, PaBHOMEPHOE
JBWKEHHE 10 OKPY)KHOCTH, B3aUMOJICUCTBHE TE€J, PEAKTUBHOE JBUIKEHHUE,
Koje0aTeNIbHOE JBMKCHHE (3aTyXawllhe M BBIHY)XKJICHHBIE KOJIeOaHHs), pPE30HAHC,
BOJIHOBOE JBMIKEHUE, OTPAXKEHUE 3BYKA, IIPSAMOJIUHENHOE PaCIPOCTPAHEHUE, OTPAKEHUE
U IIPEJIOMJIEHUE CBETA, II0JIHOE BHYTPEHHEE OTPa)KEHUE CBETA, pPa3IoKEHUE OEIoro cBeTa
B CIIEKTP U CIJOXKEHHME CIEKTPaJbHBIX IIBETOB, JHCIEPCUA CBETA, E€CTECTBEHHAS
pPaauoaKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTpa M3JIyYEHHs) MO OMUCAHUIO UX
XapaKTEepPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JAHHOE (PU3UYECKOE
SIBJICHUE;

e pacrmo3HaBaTh IMPOSBIIEHUE W3YYEHHBIX (DPU3MUECKUX SIBICHUN B OKpYXarouiem Mupe (B
TOM uucie (U3NYECKUE SIBJICHUS B NMPUPOJE: MPUIUBHI U OTIUBBI, JBUKEHHE IJIAHET
ConHEYHOM CUCTEMBI, PEAKTUBHOE JIBH)KEHHE KUBBIX OPraHU3MOB, BOCHPHITHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKHME BOJIHBI, I[yHAMH, 3XO, LIBETa Tell,
ONTUYECKHE  sBJIEHUS B  MpHpoJie, Ouoloruyeckoe  JAEHCTBHE  BUAMMOTIO,
yIbTPauOIETOBOTO M PEHTTEHOBCKOTO W3IyYeHUH, €CTECTBEHHBIH paAHOaKTUBHBIN
($OoH, KOCMHYECKHE JIy4H, paAMOAKTUBHOE U3JIyYE€HUE MPUPOIHBIX MUHEPAJIOB, NEHCTBUE
PaAMOAKTUBHBIX UW3JIy4EHHM Ha OpraHu3M uejoBeKa), IMpU 3TOM [EpPEeBOIUTH
MPaKTUYECKYI0 3a/lauy B y4eOHYIO, BBIIENSATH CYIIECTBEHHBIE CBOMCTBAa (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

e OMNWCHIBATh M3YyUYCHHBIE CBOMCTBA TN W (HU3UYECKUE SIBIICHUS, UCIIONB3YsS (PU3MUECKHE
BEITMYUHBI (CPeAHSsT U MTHOBEHHAs CKOPOCTh Teja TMpPH HEPAaBHOMEPHOM JBMIKEHUU,
YCKOpEHUE, epeMeIlIeHre, MyTh, YIII0Bas CKOPOCTh, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CUIa
TSOKECTH, YCKOPEHHE CBOOOTHOTO TAaJIeHHWs, BEC Teja, UMIYJIbC Tella, UMIYIbC CHIIBI,
MeXaHH4YecKas pabdoTa M MOIIHOCTb, MOTEHIMATbHAS JHEPTUs Tela, MOJHATOTO Hal
MOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAS HSHEPTUsl CKATOW NPYXKUHBI, KHUHETHYECKas
DHEprus, MOJHAsg MEXaHWUYEeCKas YHEepPrus, MeproJ U 4acToTa KoJieOaHH, JJIMHA BOJIHEI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTeslb MPEIOMIICHUS CPEJibl),
MPU ONMHMCAHWH TMPABHIBHO TPAKTOBATh (DM3WYECKUU CMBICT HCIOIB3YEMbIX BEJIHMYWH,
0003HaYEeHHUSI W €IUHUIIBI (PU3MUYECKUX BEIWYUH, HAXOAUTH (OPMYIBI, CBSA3BIBAIOIINE



JTaHHYI0 (U3HYECKYIO BEJIMYMHY C APYTUMHU BEIMYMHAMH, CTPOUTH rpapuKu U3ydeHHBIX
3aBHCUMOCTEN (PU3MUECKUX BEIHYHH;

XapakTepu3oBaTh CBOMCTBA Tel, (PU3MUYECKHE SIBICHHMS M IPOLECCHI, MCIOJIb3Ysl 3aKOH
COXpPAHEHHUs DHEPIMM, 3aKOH BCEMUPHOIO TATOTEHHUs, NPUHUUII CYNEPIO3UIUU CHIL,
IIPUHIUII OTHOCUTENILHOCTU ['anwiies, 3akoHbl Hbr0TOHA, 3aKOH COXpaHEHUS MMITYJIbCa,
3aKOHBI OTPAKCHUS U IIPEIIOMIICHMS CBETA, 3aKOHBI COXPAHEHUs 3aps10BOI0 U MacCOBOIO
YHCeN MPH SIIEPHBIX PEAKIMAX, IPH 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U
3alMCBIBATH €70 MATEMATUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3HUYECKUE TIPOIECCH U CBOWCTBA TEJI, B TOM YUCIIC U B KOHTEKCTE CUTYaIUi
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MNPUUUHHO-CIICICTBEHHBIC CBS3H,
CTPOUTH OOBSICHEHUE M3 2—3 JIOTUYECKHX IIaroB C OMOpoi Ha 2—3 M3y4eHHBIX CBOWCTBA
buznyecKux SIBICHUN, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemarh pacué€THble 3a/1a4il (OMUPAOIIKECcs HA CUCTEMY U3 2—3 ypaBHEHUH), UCIIOJIb3YS
3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3UUECKUE BEIMUUHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJlauyd  3alMChIBaTh KPAaTKOE YCIOBME, BBIABIATH HENOCTAIOUIME WJIM H30bITOUHBIE
JJaHHbIe, BHIOMPATh 3aKOHBI U (HOPMYJbl, HEOOXOIUMBIEC MIJIsi PELICHUs, HPOBOAUTH
pacy€Thl U OLIEHUBATh PEATUCTUYHOCTD MTOJYYECHHOT O 3HaueHUs (prU3nuecKoil BEIMUMHBI,

pacrio3HaBaTh MpoOIEeMbl, KOTOPbIE MOKHO PELIUTh IPU MOMOIIN (PU3MUECKUX METOJIOB,
UCIIONIb3Ysl ONMCAHUE UCCIECNOBAaHMS, BBIICIATH IIPOBEPSAEMOE  IIPEAIIOIOKEHHUE,
OLICHUBATh IIPABUJIBHOCTb IIOPSAAKA IIPOBEIEHUS HCCICNOBAHMS, [€laTb BBIBOJBI,
MHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOIEHUIN U ONIBITOB;

MPOBOAMTD OMBITHI MO HAOMIOEHUIO (DU3MUECKUX SBICHUM WU GU3NYECKUX CBOUCTB TEI
(u3yueHne BTOpPOro 3akoHa HpIOTOHa, 3aKOHA COXpaHEHHs] SHEPTuu, 3aBUCUMOCTD
nepuoaa KojebaHui MpPy>KUHHOTO MAasATHHKAa OT Macchl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUIUTYABl MaJIbIX KOJIEOAHWM, MPSAMOJIMHEHMHOE pacipoCcTpaHEHUe
CBETa, pa3IoKeHHe OEJIoro CBETa B CIEKTP, H3yUCHHE CBOMCTB M300paXKEHUS B TUIOCKOM
3epKajie M CBOMCTB H300paXEeHHsS TMpeAMeTa B COOHMparolie JmH3e, HaOII0JACHUE
CIUIOIIHBIX U JTUHEHYATHIX CIIEKTPOB U3IIYUEHHs): CAMOCTOSATEIHHO COOMPATh YCTAHOBKY
u3 M30bITOYHOTO Habopa 00OpYAOBaHHWS, OMHCHIBATH XOJ OMbBITA M €r0 Pe3ylbTaThl,
dbopMyITUpOBaTh BHIBOJIBI;

IPOBOJIUTH IPHU HEOOXOJIUMOCTH CEpPHI0 MpPSIMbIX H3MEPEHUH, ompeaesss cpenHee
3HaYeHHE HU3MepsieMOl BelW4YMHbI ((POKYCHOE pacCTOSHUE COOMparoIield JHH3bI),
000CHOBBIBaTh BHIOOP crioco0a U3MepeHHst (M3MEPUTENILHOTO TpUbopa);

MPOBOANTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3WYECKUX BEIMYMH C HCIOIH30BAHUEM
MPSIMBIX U3MEPEHHH (3aBUCMMOCTh IIyTH OT BPEMEHU NPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HayaJlbHON CKOPOCTH, MepHoja KoieOaHUui MaTeMaTHUYeCKOro MasTHHKA OT JJIMHBI
HUTH, 3aBUCUMOCTHU yIjla OTPAKEHUs CBETA OT yIJIA MAJCHUS U yria NPEeIOMIIEHUS OT
yria mnajeHus): IUIaHUpOBaTh HCCIEOBaHHE, CaMOCTOSITEbHO COOHUpaTh YCTaHOBKY,
(GUKCUPOBATh PE3yJbTaThl TMOJYYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYUH B BUJC
Ta0nuIl ¥ rpadMKoOB, IeTaTh BHIBOJIBI IO pe3yIbTaTaM MUCCIICTI0OBAHMS;



IPOBOANTH KOCBEHHBIC W3MEPEHHs (U3MYECKUX BEIMYUH (CPEAHsAs CKOPOCTh U
YCKOpEHHE Tella MPU PaBHOYCKOPEHHOM JBIKEHUH, YCKOPEHHE CBOOOIHOTO MaJCHUS,
KECTKOCTh MPYKUHBI, KOIDDUIIMEHT TpeHHUs CKOJBKEHHS, MeXaHudyeckas pabora H
MOITHOCTbB, YaCTOTa M NEePHO]] KOJeOaHNH MaTeMaTHUYEeCKOTO U MPYKUHHOTO MasiTHUKOB,
ONTUYECKasl CUJIa COOMPAIOLIEH JTMH3BI, PAJUOAKTUBHBIN (DOH): TUIAHUPOBATH U3MEPEHUS,
coOMpaTh OSKCIEPUMEHTAIbHYIO YCTAaHOBKY W  BBIIOJHATH H3MEPEHHS, CIEXys
NpPEATI0KEHHOH HWHCTPYKIMH, BBIYMCIATH 3HAUYE€HHE BEIMYMHBI M aHAIW3UPOBATh
HOJTyYEHHBIE PE3YJIBTATHI C YUETOM 33aJaHHON TIOTPELIHOCTH U3MEPEHUIA;

coOyoaTh TpaBWiIa TEXHUKHM O€30MacHOCTH Mpu  pabore ¢ J1abopaToOpHBIM
00opyI0BaHNEM;

pas3indyaTb OCHOBHBIC IIPU3HAKKU U3YYCHHBIX (1)I/ISI/I‘IGCKI/IX MOI[GJ'IGﬁI MaTCpHajibHasg TOYKa,
a0COJIFOTHO TBép)IOG TCIIO0, TOYCUHBIM MCTOUYHUK CBCTA, JIY4, TOHKAd JINH34, [IJIaHCTAPpHAasA
MOZCIIb aTOMAa, HYKJIOHHAsA MOACIIb aTOMHOTI'O fApa,

XapakTepu30BaTh NPUHLUIIBI IEHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB
C OIOpPOH Ha UX oNucaHus (B TOM YHCIE: CHUAOMETP, JaTYUKH HOJO0KEHUS, PACCTOSHUS
U YCKOPEHUS, pakeTa, 9X0JIOT, OYKH, IEPUCKOI, (hoToanmapar, OonTHYECKUe CBETOBOJIBI,
CHEKTPOCKON, JO03UMETp, Kamepa Buibcona), wucrnonb3ys 3HaHUA O CBOMCTBax
¢u3nUecKux SBICHUA U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMATHYHBIC PUCYHKH M3YYCHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX TPUOOPOB W TEXHOJOTHMYECKUX IMPOIECCOB TPU PEUICHHH Y4eOHO-
MPAKTUYCCKUX 3adad, ONTHYCCKUC CXCMbI IJid IOCTPOCHHA I/I306pa)KeHI/If/’I B IIJIOCKOM
3epKajie U COOMparoIei JTMH3E;

OPUBOANUTH HpUMEpPbl (HAXOAUTH HWHGPOPMALMIO O HpPUMEpax) MPAKTHYECKOrO
HCIIOJIb30BaHUA (1)I/I3I/I‘~IGCKI/IX 3HAaHUH B HOBCCI[HCBHOI\/'I KU3HU JIA oOecrieueHus
0e30MacHOCTH MpH O0palleHuH ¢ NpudopaMM U TEXHUYECKUMHU YCTpPOHCTBaMH,
COXPaHEHUs 310POBbs U COOTIOICHHUSI HOPM KOJIOTMYECKOTO MTOBEJICHUS B OKPY KAIOIIEH

cperne;

OCYIIECTBIISATh TOUCK HHpopManuu ¢GuU3HUEecKoro cojaepxkanus B VHTepHere,
CaMOCTOSITENIbHO (POPMYyJIUpYsT TIOMCKOBBIA 3ampoc, HAXOAUTh MYTH OMpEIeTICHUs
JIOCTOBEPHOCTH  TIOJIYYEeHHOM WHGOpMAIlM Ha OCHOBE HMEIONIUXCS 3HAHUU U
JIOIIOJTHUTEIIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBITOJHEHUH YYE€OHBIX 3a/JaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
bu3NYECKOro cojep aHus, CIpaBOUHbIE MaTepHalibl, pecypchl cetu VHTepHeT, BIaieTh
npuéMamMM KOHCIIEKTUPOBAHMs TEKCTa, NpeoOpa3oBaHUs HH(GOpMAIMM M3 OIHOM
3HAKOBOW CHUCTEMBI B IPYTYIO;

CO31aBaThb COOCTBEHHBIC MMCHMEHHBIC U YCTHBIC COO6H_ICHI/I$I Ha OCHOBC I/IH(bOpMaLII/II/I us3
HCCKOJIBKMX  HCTOYHHKOB (I)I/I3I/I‘{CCKOFO COACpKaHu, HY6J'II/I‘-IHO MpCACTABJIATH
PE3YJIbTAaThI HpOCKTHOﬁ WIH HCCIIeA0BaTeIbCKOM ACATCIIBHOCTH, IIPU 3TOM TI'paMOTHO
HCIIOJBb30BaTh I/I3y‘ICHHBII71 MOHATUMHBIN afrapar Hu3y4aeMoro pasaciia (bH3HKH )51



COMPOBOXKAATh BBICTYIJICHUE NIPE3eHTAalMed ¢ Y4€TOM OCOOCHHOCTEM ayAuTOpUH

CBEpPCTHUKOB

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HaumeHoBaHMe pa3AeiioB M TEM IIPOrPaMMBI ‘ KonuuecTBo yacoB |
n/m Bcero Kontponsusie |[IpakTryeckue
paboThI paboThI
‘1.1 ”CDI/BI/IKa - HayKa O IpHUpojie H 2 H H |
‘1.2 HCDI/I3quCKI/Ie BEJTUYMHBI H 2 H H |
‘1.3 HECTeCTBeHHOHaquLIﬁ METOJ IMO3HAHUS H 2 H H |
‘I/ITOFO 10 pasJeny H 6 H
‘2.1 HCTpoeHHe BEIIECTBA H 1 H H |
‘2.2 HI[BI/DKGHHe U B3aMMOJIENCTBUE YAaCTHUI] BEIIECTBA H 2 H H 1 |
‘2.3 HArperaTHLIe COCTOSIHHMS BELIECTBA H 2 H H |
‘I/ITOFO 0 pazzerny H 5 H
‘3.1 HMGX&HI/I‘ICCKOG IBUKEHUE H 3 H H |
‘3.2 HI/IHepupm, Macca, INIOTHOCTh H 4 H H 1 |
‘3.3 HCHna. Buns! cun H 14 H 1 H 2 |
‘I/ITOFO 1o pazjaeny H 21 H
4.1| dasnenue. [lepenaua naBneHus TBEPABIMU TellaMH, 3
KHUJIKOCTSIMH U Ta3aMH
‘4.2 HJIaBJIeHHe KHUJKOCTH H 5 H H
‘4.3 HATMoc@epHoe JTABJICHHC H 6 H H
4.4 ||JleficTBHe )XKMIKOCTH U ra3a Ha NOrpyKEHHOE B HUX 7 1 3
TEJI0
‘I/ITOFO 10 pasJeny H 21 H
‘5.1 HPa60Ta Y MOIITHOCTH H 3 H H |
‘5.2 ”HpOCTBIe MEXaHU3MBI H ) H H |
‘5.3 ”MCXELHI/I‘ICCKaSI JHEprus H 4 H 1 H |
‘I/ITOI“O 0 pa3ferny H 12 H
‘PCSCpBHOC BpeMs H 3 H H |
JOBLIEE KOJMYECTBO YACOB IO [IPOTPAMME | 68 | 3 [ 12 |




8 KVIACC

Ne HanmenoBanue pa3znesnoB U TeM IPOrpamMMel KonunuecTBo yacos ‘
n/n Bceero Konrponbusie | [IpakTuy
paboThl eCKHe
paboThI
‘1.1 HCTpoeHHe U CBOMCTBA BEII[ECTBA H 7 H H ‘
‘1.2 “TGHJIOBBIG IIPOLIECCHI H 21 || 1 H S) ‘
‘I/ITOFO o pazjaeny H 28 H
2.1 | Dnektpuyeckue 3apsbl. 3apsHKEHHBIC Tella U UX 7 1
B3aMMO/ICHICTBUE
‘2.2 HHOCTOSIHHI:II\/JI JNEKTPUYECKUI TOK H 20 || 1 H 7 ‘
‘2.3 HMarHI/ITHHe SIBIICHUS H 6 || 1 H 1.5 ‘
‘2.4 HBneKTpOMarHI/ITHa;I WHIYKUHUS H 4 H H ‘
‘I/ITOFO 0 paseny H 37 H
‘Pe3epBHoe BpeMs H 3 H H ‘

(OBLLEE KOJIMYECTBO YACOB IO IIPOTPAMME | 68 || 3 | 145 |




9 KJIACC

Ne || HammeHnoBaHue pa3/ieioB U TEM IPOTrPAMMBI KonmgectBo yacoB
n/m Bcero|| Konrponsnsie || IIpakruueckue
paboThI paboThI

1.1 ||MexaHu4ecKoe ABMKEHUE U CIIOCOOBI €ro 10 1
OIMCaHHS

‘1.2 HBsaHMozleﬁCTBHe Tem H 20 H 1 H 3

‘1.3 H3aKOHBI COXpaHEHHS H 10 H H 3

‘I/ITOFO o pas3zeny “ 40 ‘

‘2.1 HMexaHquCKHe KoseOaHus H 7 H H 3

‘2.2 ”MexaHI/I‘IeCKI/Ie BOJIHBI. 3BYK H 8 H 1 H 3

‘I/ITOFO o pazjaeny H 15 ‘

3.1||9nexTpoMarHuTHOE MOJE U FNEKTPOMArHUTHBIE 6 2
BOJTHBI

‘I/ITOFO 0 pazzerny H 6 ‘

‘4.1 H3aKOHH pacupocTpaHEHHUs CBETa H 6 H H 2

‘4.2 HHI/IH3BI 1 ONITHYECKHUE TPUOOPHI H 6 H H 3

‘4.3 HPasnomeHHe 0eJI0ro CBETa B CIEKTP H 3 H H 2

‘I/ITOFO 1o pazjaeny H 15 ‘

‘5.1 ”I/ICHyCKaHI/IC U IOTJIONIEHUE CBETA AaTOMOM H 4 H H

‘5.2 HCTpoeHHe aTOMHOTO si/ipa H 6 H H

‘5.3 H}lz[epHLIe peaku H 7 H 1 H

‘I/ITOFO 0 pa3jerny H 17 ‘

6.1|IToBTOpeHne n 0000IIEHIE COMCPKAHMSI Kypca 9 2
¢u3uku 3a 7-9 kiace

‘I/ITOFO M0 paseny H 9 H

OBIIEE KOJIMYECTBO YACOB I10 102 3 27

I[TPOI'PAMME
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