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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO 00Imiero oOpa3oBaHHUS COCTaBlieHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENmu mnpenojaBaHus y4eOHOTO
npenmeta «Pu3nKa.

Copnepxanue nporpamMMmbl 10 ()U3MKE HANpaBlIeHO Ha (OPMUPOBAHHE €CTECTBEHHO-
HAYYHOH T'paMOTHOCTH OOYYalONIMXCSl U OPraHM3alUI0 M3y4eHUs (U3UKU Ha JIESTEITbHOCTHON
ocHOoBe. B mporpamme mno ¢usMke y4YUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro IpeiMeTa B
peammzanuu  TpeboBanuii ®I'OC OOO k mIaHUPYEeMbIM JHYHOCTHBIM M METalpeIMETHBIM
pesyibTataM OOydYeHHUs, a TaKKe MEXIPEAMETHbIE CBS3UM €CTECTBEHHOHAYYHBIX Y4eOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUs.

[IporpamMa 1o (M3HMKE ycTaHABJIMBaeT paclpe/ieiicHue y4eOHOro MaTepualia 1Mo TojaM
o0ydeHust (1Mo Kjiaccam), NpeajaracT MPUMEPHYIO IIOCIEI0BATEIbHOCTh HM3YUYCHUSI TEM,
OCHOBAaHHYK) Ha JIOTUKE pa3BUTHs NPEAMETHOTO COJCpXaHUsS U Y4ETE BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuXxcs.

[Tporpamma o ¢u3uke papaboTaHa ¢ HENbI0 OKa3aHUS METOJAMYECKON MTOMOIIN YIUTEIIO
B CO3aHUU paboyeli MPorpaMMBbI 10 y4eOHOMY MPEAMETY.

Ou3rKa ABIAETCS CUCTEMOOOPA3YIOMIMM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB,
MOCKOJIbKY (pH3MUecKue 3aKOHBI JISKAT B OCHOBE INPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosorueii, actpoHomMued U Qu3ndeckoil reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHHMs] HAy4dHOro MeToja
MO3HAHMS, TO €CTh CIIOCO0a MOIY4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opnna W3 rIaBHBIX 3a/1a4 (pU3Mveckoro oOpa3oBaHUs B CTPYKType oOLIero o0pa3oBaHUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAyYHOM TIpPaMOTHOCTM M HHTepeca K Hayke Yy
o0ydJaronuxcs.

W3yuenne ¢usmkn Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJaJ€HUE CIEIYIOIIUMHU
KOMITIETEHTHOCTSAMH, XapaKTEPU3YIOLUIUMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTbD:

e HAY4YHO O0OBACHATH SIBJICHUA,

e OICHHUBATH U ITIOHHUMATh 0COOCHHOCTH HAaY4YHOI'O UCCJICAOBAHU A,

e HHTCPHPCTUPOBATL NAHHBIC U HUCIIOJB30BATH HAYYHBIC NOKA3aTCJIbLCTBA JIS IOJYUCHUA
BBIBOIOB.

[lenn wm3yueHuss (U3MKKM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs ONpEAEICHbl B
Konnenmuu npenonasanus ydeOHoro npenmera «®Pusnka» B 00pa3oBaTeNIbHbIX OpraHU3alMsIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00mIe00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxkI€HHONW pemeHneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu nzyvyenus pU3NKH:

e MnpuoOpeTeHne HHTEpeca U CTPEMJICHHS 00yJaroIXcs K HAyYHOMY W3YYEHHUIO IPUPOIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



e Dpa3BUTHE TPEACTABICHUH O HAyyHOM MeETOJA€ TMO3HaHus U  (opMupOBaHHE
UCCIIEI0BATEIBCKOIO OTHOLICHUS K OKPYKAIOIIMM SIBJICHUSIM;

e (opMupOBaHHE HAyYHOI'O MHUPOBO33PEHHUS KaK pe3yjbTaTa U3y4eHHs OCHOB CTPOCHMS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE INPEICTABICHUA O posid (U3MKM JUIs Pa3BUTHUS APYIMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

e Dpa3BUTHE MpPEACTaBIEHUI O BO3MOXHBIX cdepax Oynaymed npodeccuoHanbHO
JeSITeILHOCTH, CBSI3aHHOM C (DM3MKOH, MOATOTOBKA K AajbHeWIIeMy OOy4eHHIO B 3TOM
HaIpPaBJICHUU.

Joctuxenne 5TUX Leleld mporpaMmbl MO (U3UKE HAa YpPOBHE OCHOBHOTO OOLIETro
00pa3oBaHus 00€CIIEUNBACTCS PEIICHUEM CIICAYIOUINX 3aa4:

e NpuoOpeTEeHNE 3HAHUM O JUCKPETHOM CTPOEHHHM BEIIECTBA, O MEXAHUYECKHUX, TEIJIOBbIX,
AJNEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;

e mpuOOpETeHHWE YMEHUH ONHUCHIBAaTH U OOBACHATH (U3HYECKHE SBICHUS C
UCIIOJIb30BaHUEM IOJTYYCHHBIX 3HAHUIA,

L] OCBOCHHEC MCTOJ0B PCHICHUA HpOCTeI;'IIHHX paCLIéTHBIX 3a1a4 C MUCIIOJIb30BaAHUEM
(GU3NIEeCKUX MOJIEJICH, TBOPUECKUX U MPAKTHKOOPUECHTHPOBAHHBIX 3a/1a4;

L] PasBUTHUC yMeHI/If/'I Ha6JIIOI[aTB IMPUPOAHBIC ABJICHUS U BBIIIOJIHATH OIBITHI, Ha60paTOpHI>IC
pabOThl W OSKCIICPUMEHTAJbHBIC HCCICAOBAHUS C HCIIOJIB30BAaHHEM H3MEPHUTEIbHBIX
puOOpoOB;

e OCBOeHHE NPUEMOB paboOThl ¢ WHPopManuedl (HU3MYECKOro COACpIKaHUsS, BKIIOYAs
UHPOPMALIMI0O O COBPEMEHHBIX MJOCTIDKEHHSX (U3WKH, aHaU3 W KPUTHYECKOE
OlLICHUBaHKE UHPOPMALINY;

e 3HAKOMCTBO CO cepaMu MpoheCCUOHATHLHON ACSITEILHOCTH, CBI3aHHBIME C (PH3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JIOCTHDKEHUSX (PU3NUCCKOIN HAYKH.

Ha wm3yuenune ¢usuku (0a30BbIi ypOBEHHb) HA YPOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUs

otBoguTcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hezieno), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (pU3KKe nepeyeHb JabopaTOPHBIX paObOT U OMBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, y4WUTeNb JielaeT BbIOOp MpoBeAeHUs J1a00paTOpHBIX padoT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXxcs, CIIUCKa HIKCIIEPUMEHTAIbHBIX
3a/laHui, IpeJlaraéMbIX B paMKax OCHOBHOT'O FOCY/IapCTBEHHOTO 3K3aMeHa 1o (U3HKeE.

COJAEP/)KAHUE OBYYEHUA
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Pazgen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKOLIEr0 MUpa.

®usnka — Hayka o npupoze. SABnenus npupoasl. OU3NUecKue SBICHHS: MEXaHHUYECKHE,
TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.



®dusndeckue BenMuuuHbL. W3mepenuwe Qusnuecknx BenuunH. DU3NUYECKHE MPUOOPHI.
[TorpemHocTs u3mMepenuid. MexxayHapoaHasl CHCTEMA €UHHII.

Kak ¢usuka m npyrue ectecTBEHHbIE HAyKH M3Y4aloT MpUpoay. EcTecTBeHHOHAYYHBIH
METOJ IO3HaHMA: HaOJIIO/IEHUE, IIOCTAaHOBKA HAY4YHOTO BOIIPOCA, BBIJIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
(bU3NYECKUX SBJICHUN C IOMOLIbIO MOJEIEH.

Hemoncmpayuu.

1. MexaHI/I‘-IeCKI/IC, TCIIJIOBBIC, SJICKTPUUCCKUEC, MAIHUTHBIC, CBCTOBLIC SABJICHU .
2. Owusuyeckue NpuOOpHl U Mpoleaypa MPsAMBIX U3MEPEHMH aHAJOrOBBIM U LHU(POBHIM
npuOopom.

Jlabopamopuvie pabomol u onvimol.

Omnpenenenne EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.

W3mepeHune pacCTOSHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENa.

Onpenenenne pasMepoB MaJbIX TE.

W3mepenune Ttemneparypbl IOpU IOMOIIM JKHJIKOCTHOIO TEpMOMETpa M JaT4HMKa
TEMIIEPATYPHI.

6. IlpoBemenue wuccieoBaHUS MO TPOBEPKE THIOTE3bl: NAITBHOCTH IOJIETA IIAPHKa,
HYLIEHHOT0 FOPU30HTAJIBHO, TEM 00JIblle, YeM 0O0JIbIlIe BHICOTA ITyCKa.

arONE

Paznen 2. HepBOHa‘laﬂbele CBE€JICHHUA 0 CTPOCHHMM BelIeCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OMNbIThL, J1OKa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILECTBA.

JBuxenue dactuil BemiecTBa. CBA3b CKOPOCTH [IBHXKEHMSI YacTHL C TeMIEpaTypoi.
BbpoyHnoBckoe nBmxenue, nuddysus. BzaumopeilcTBHe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperaTHbple COCTOSIHMSI ~ BEIIECTBA: CTPOEHUE Ta30B, IKUAKOCTEH U  TBEPIBIX
(KpucTayJuInyeckux) Tei. B3auMocBs3p Mex1y CBOWCTBAMM BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJBL.

Hemoncmpayuu.

1. HabGmroneHue 6pOyHOBCKOTO JBHKEHUSI.

2. HaGmronenue nuddy3un.
3. HaOmionenue sBiIeHH, OOBSICHSIOMIUXCS MPUTSHKEHUEM WM OTTATKUBAHUEM YaCTHUIL
BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Ouenka quamerpa aToMa METOJIOM PsIOB (C UCIONIb30BaHueM (hoTorpaduwii).
2. OmBITHI IO HAOJFOICHUIO TEIIOBOTO PACIIIHPEHUS T'a30B.
3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.



Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.

Mexanudeckoe aBuxkeHUEe. PaBHOMepHOE M HepaBHOMEpHOE JBHKEHHE. CKOpOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTu U BpeMeHU JBUKEHUS.

SlBnenve wuHepuuu. 3aKoH WHEpHUH. B3aumonelcTBHe Tell Kak MPUYMHA H3MEHEHHS
CKOpOCTU JIBMKEHHUs Tell. Macca kak mepa umHepTHOCTH Tena. I[lmoTtHocTh BemiecTBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cuna kak xapakTepucTHKa B3amMmonencTsusa Ten. Cuna ynpyroctd M 3akoH [yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JHUHAMOMETpa. SIBleHUE TAroTeHus U cuia Tsbkectu. Cuna
TSDKECTH Ha Ipyrux IuiaHerax. Bec rtema. HeBecomocTs. CiiojkeHue CHII, HallpaBJICHHBIX I10
onHOI npsmMoil. PaBHogelcTByromas cuil. Cuna TpeHusi. TpeHue CKONbKEHUS U TPEHUE MOKOS.
TpeHue B npupozie U TEXHUKE.

Hemoncmpayuu.

HaOnronenne MexaHM4ecKoro JABHXKEHMS Tela.

N3mepenne CKkopoCTH NPSIMOJIMHEWUHOTO IBUKECHHSI.
HaOnronenue siBlieHUs] MHEPLIUU.

Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSMOH.

ook wdE

Jlabopamopnwvie pabomot u onvimel.

1. Omnpenenenue CKOPOCTH PaBHOMEPHOIO JBIJKEHHs (IIapuKa B JKMJIKOCTH, MOJEIH
ANEKTPUUYECKOTO aBTOMOOUIIA U TaK JIajiee).

2. OmnpeneneHue cpeAHel CKOPOCTH CKOJIbBKEHHMsS Opycka WM IIapuKa IO HAaKJIOHHOM

MJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPAOTO TeENA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBHUCUMOCTb pacTsDKeHUs (nedopmanuu) NpyKUHBI OT

IIPUJIOKEHHOM CHJIBL.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHHSI CKOJIbKEHHUS OT Beca Tejaa U
XapakTepa COIPUKACAIOLINXCS TOBEPXHOCTEN.

~ow

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

JaBnenue. CiocoObl yMEHBIIEHHS U YBEIMUEHUS JaBieHusd. [laBneHne raza. 3aBUCHMOCTb
JaBJeHUs ra3a oT 00béma, Temnepatypsl. [lepenava naBnenus TBEPABIMU TeaMH, KUAKOCTIMU
u razamu. 3akoH [lackans. [THeBMarnueckue MamuHbl. 3aBUCHMOCTD JABICHUS KUIAKOCTH OT
rnyounsl.  [mapocratmdeckuit  mapamokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

Atmochepa 3emnu u atrmocdepHoe napieHue. [IpUunHBI CyIIeCTBOBaHUS BO3IYITHOMN
obonouku 3emmu. OnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTH
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(epHOTro JaBICHHS.

JleticTBHE )XMIKOCTH | Ta3a Ha MOTPYXKEHHOE B HUX TeJ0. BeITanikuBaromias (apxumMeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.
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Hemoncmpayuu.

3aBUCHUMOCTb JaBJIEHUS I'a3a OT TEMIIEPATypBhl.

Ilepenaya naBneHus KUIKOCTBIO U ra3oM.

CooOmaromuecs cocyabl.

I'mppasinyeckuii pecc.

[TposiBnenue neicTBust aTMOCHEpPHOro JaBICHHUS.

3aBUCHMOCTh BBITAIKHBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON YacTH Tella U IIIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue 1naBaHus TeN: IUIABAHME WJIM TOTPYKEHUE Tel B 3aBUCHUMOCTH OT
COOTHOIIEHUS IUIOTHOCTEN TEJIAa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHON B JKHUIKOCTH
YacTH TelIa.

Onpenenenne BBITATKUBAIONICH CHUIIBI, JACWUCTBYIOIIEH Ha Teno, MOTPYKEHHOE B
JKHIKOCTD.

[TpoBepka HE3aBUCUMOCTH BHITAIKMBAIOIICH CHIIBI, TEHCTBYIONIEH Ha TENO B XKUAKOCTH,
OT MAacCHI Tela.

OnBITHI, IEMOHCTPUPYIOUINE 3aBUCUMOCTH BBITAIKHBAIONICH CHUIIBI, ACHCTBYIOLIEH Ha
TEJ0 B XKHUIKOCTH, OT 00BEMA MOTPYKEHHOM B KUAKOCTh YAaCTH TeJa U OT IJIOTHOCTHU
JKUIKOCTH.

KonctpynpoBanue apeoMerpa WM KOHCTPYUPOBAHHE JIOJKH U OIpeAesieHHe e&
rpy30H01bEMHOCTH.

Paszgea 5. Pa6ora u MOIHOCTH. JHEpPrus.
Mexannueckasi pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: phIyar, 6JIOK, HaKJIOHHAS MIOCKOCTh. [IpaBuio paBHOBECHS phlyara.

[IpumeHeHne mpaBuia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuiio» mexaHuku. KII/]
IIPOCTHIX MEXaHU3MOB. [IpocThie MEXaHN3MBI B OBITY U TEXHHUKE.

Mexanunyeckas sHeprusi. Kunernueckas u noreHuuanbHas saeprus. [IpeBpaiienre oqHOro

BHJIa MEXAHHMYECKOMN 9HCPTHHU B I[py1"01>i. 3akoH COXpPaHCHUS SHCPIr'U B MCXAHUKE.

1.

o

Hemoncmpayuu.

[TprMepbl MPOCTBHIX MEXAHU3MOB.

Jlabopamopnuvie padbomuvt u onvimol.

Onpenenenne pabOThl CHJIBI TPEHUS TMPH PABHOMEPHOM JIBJKEHUU Tella IO
TOPU30HTAIILHON TOBEPXHOCTH.

HccnenoBanue ycil0BUM paBHOBECHUS pblyara.

N3mepenne KII/] HakTOHHOM IITOCKOCTH.

M3ydeHne 3aK0Ha COXPAHEHNS MEXaHUUECKOM HEPTUN.
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Pa3gen 6. TensioBbIe IBJICHUSA.

OCHOBHBIC TTOJIOKESHHUS MOHCKynﬂpHO'KHHeTHHGCKOﬁ TEOpHUU CTPOCHUSA BEIICCTBA. Macca
U pasMCpbl aTOMOB W MOJICKYII. OHBITBI, MOATBCPKAAIOIIUC OCHOBHBIC ITOJIOKCHHA
MOJ'IGKy.]'ISIpHOKHHCTH‘I@CKOfI TCOPUHU.

Mogenu TBEPAOTO, KUAKOTO U ra3000pa3HOr0 COCTOSIHUM BeliecTBa. Kpucraminueckue u
amop¢usbie Tena. OObsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH 1 TBEPABIX TNl HA OCHOBE MOJIOKEHUMN
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuBaHWE M KanWUIApHbIE siBlieHUs. TeruioBoe
pacUIMpEHNE U CKaTHUE.

Temneparypa. CBsA3p TeMmmeparypbl CO CKOPOCTBIO TEIJIOBOTO JBHMKEHUS YACTHII.
Buytpennsiss sneprusi. CrocoObl W3MEHEHMsT BHYTPEHHEW SHEpruM: TeIvionepenadya Hu
coBeplieHure paboThl. Buapl Teronepenaun: TeriIonpoOBOAHOCTh, KOHBEKIHUS, H3ITYyYECHHUE.

KonnyectBo TemnoThl. YenbHas TEIUIOEMKOCTh BelecTBA. TeIIooOMEH U TEIUIOBOE
paBHOBecHE. YpPaBHEHHUE TEILUIOBOro OanaHca. IlnaBneHue m oTBepAEBaHUE KPHUCTAIIMYECKUX
BEIIECTB. YenbHas TermoTa IulaBiaeHusa. [lapooOpazoBanue u KoHzaeHcauus. Vcmapenwue.
Kunenune. VYpaenbHas Ttemiora mnapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

BrnaxnocTs Bo3ayxa.
DHeprus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpunuunsr pabGotsl TernoBbix asuratenei KIIJ[ TtemmoBoro nBurarens. TeruioBble
JIBUTATEIIU U 3alLUTa OKPYKAIOLIEH CPEbl.

3aK0oH COXpaHEHUs U IPEBPAILICHUs SHEPTUH B TEIUIOBBIX MPOIEccax.
Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.

HaGmronenue nudoysun.

HaGuroieHne SiBJICHUI cMaYiBaHUS ¥ KaNMILDISPHBIX SBICHUH.
Habmtoienue TemnoBoro paciuvpeHus Ted.

V3MeHeHre TaBlIeHUs Ta3a MPU U3MEHEHUHN 00bEMa U HArpeBaHWH HITU OXJIAXKICHUH.
[TpaBuia u3MepeHus TeMIepaTypshl.

Buae! renionepenayun.

OxnaxaeHue mpu COBEPIICHUH PaOOTHI.

HarpeBanue nipu coBepiieHUN padOThl BHEITHUMU CHIIAMHU.

0. CpaBHeHUE TEIIIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HabGnrogenue KuneHus.

12. HalGuroieHre TOCTOSTHCTBA TEMITepaTyphl IPH TIIABJICHUH.

13. Mopenu TEIIOBEIX ABUTATENEH.

BOoo~NoOR~WDNE

Jlabopamopuvie pabomul u onvimel.

1. OnbITl 1O OOHAPYXKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSHKEHUSI.
2. OnbITHI IO BEIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM MJIH caxapa.
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OnbITh! 10 HAOIIOAEHUIO TEIIOBOTO PACIIMPEHHsI ra30B, KUJIKOCTEN U TBEPIBIX TEI.

Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE IINPHIIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb JaBJIEHHUsA BO3/lyXa OT €ro oObéma u

HarpeBaHUs WK OXJIAXKJICHHS.

6. IlpoBepka ruHIOTE3bl JIMHEHHOW 3aBUCHMOCTM [UIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPHUUYECKON TPYyOKE OT TeMIIEpaTypHl.

7. HaOmoneHue M3MeHEHMs BHYTPEHHEH SHEpruM Teja B pe3ysbTare TeIulonepefadd U

paboThI BHEUTHUX CHIL

HccnenoBanue sBJICHUS TEMJI000MEHa IIPH CMEIIMBAHUM XOJIOAHON U ropsyeil BOAbI.

9. OmnpeneneHne KOIMUECTBA TEIUIOTHI, OJTYYEHHOTO BOJON MPU TEIUNIOOOMEHE C HAarPeThIM
METAJUINYECKUM LIMIIMHIPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca CIapeHHs.

12. Onpenenenre OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Onpenenenue yaenbHON TEIUIOTHI IJIABJICHUS JIbJA.

o &
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Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onektpuzauus Ten. [[Ba poja 3yeKTpUUECKUX 3apsioB. B3aumopeicTBue 3apsKeHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHUJIBI B3aUMOJEHCTBUSI 3apsKEHHBIX TET OT BEITUYUHBI
3apsI0B U PACCTOSTHUS MKy TEIAMH).

Onexkrpuueckoe nojie. Hanpspk€HHOCTh 3nekTpuyeckoro nosst. [IpuHuun cynepno3unuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTapHBbIA dleKTpuueckuii 3apsia. CTpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DJEKTPUUECKHIT TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOro ToKa. McToOuHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS JIIEKTPUYECKOr0 TOKa (TEIIOBOE, XMMHYECKOe, MAarHUTHOE).
DIIEKTPUUECKHUI TOK B )KHJIKOCTSIX U ra3ax.

3J'IGI(TpI/ILICCKaSI OCIb. Cuna ToOKa. QHCKTpI/I‘-IeCKOG HaIIpsIPKCHUC. COHpOTI/IBHeHI/Ie
IMPOBOAHUKA. Y aenbpHOE COITPOTUBJICHHUEC BCHICCTBA. 3akon Oma AJg ydaCTKa [CIIH.
ITocnenoBarenbHOE U napaujieJibHOC COCANHCHUC ITPOBOJHUKOB.

PaboTa 1 MOIIIHOCTB 3JEKTPHUUECKOro Toka. 3akoH Jlkoynsi—JIeHna. DnekTpuueckue Henu
U TIOTPEOUTENH 3JIEKTPUUIECKOM s3Hepruu B ObITy. KopoTkoe 3ambikaHMe.

ITocTossHHBIE MarHuTHL. B3amMoAeHCTBHE ITOCTOSHHBIX MArHATOB. MAarHuTHOE IIOJE.
MarnuTHoe noje 3eMiii U €ro 3HaueHue JUIs )KU3HU Ha 3emuie. OnbIT OpcTeaa. MarHutHoe nose
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eiCTBME MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUraTeilb TOCTOSHHOTO ToKa. Vcmonb3oBanue
ANEKTPOJABUIATENIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apazess. SBneHue  dneKTpoMarHuTHOM — wHAyKUMH. IIpaBuno  Jlenua.
OnektporedHeparop. CrocoObl TONYYECHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

1. Dnextpuzanus Tei.



BOoo~NoOR~WN

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

JIBa pona »neKTpUUYECKUX 3apsiIoB M B3aUMOJEHCTBUE 3apSHKEHHBIX TEJI.
YCTpOUCTBO U JEUCTBHE IIEKTPOCKOIIA.

DJIeKTpOCTaTUYECKasi MHTYKIIHSI.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsi/I0B.

[IpOBOHUKY U TUAJECKTPUKH.

MoenupoBaHH€e CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.

M CcTOYHNKH TOCTOSTHHOT'O TOKA.

JIefiCTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pa3psa.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3mepenue 3eKTpUYECKOro HaIPsKEHUs BOJIbTMETPOM.

Peocrat u Mara3uH COpOTUBJICHUMN.

BsanmoeiicTBre MMOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3/ICICHUSI MOJOCOB MAarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMarHmr.

JlelicTBME€ MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DIIEeKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUS 31€KTPOMArHUTHOM MHIAYKIUU.

OnbiTel Dapanes.

3aBUCHUMOCTD HaIlpaBJICHUSI UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimol.

ook wdE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OIBITEL 10 Ha6JHOI[eHI/IIO QJICKTPpHU3allU TCII I/IHHYKHI/ICﬁ " IpU COIPUKOCHOBCHUMU.
HccnenoBanue ACHCTBUS SJICKTPUIESCKOTO OIS HA TPOBOJIHUKU U TUDJICKTPUKH.
CoOopka u mpoBepka padOThI ANEKTPUIECKOH IIEMH MOCTOSHHOTO TOKA.

H3mepeHue u peryInpoBaHHUe CUIIBI TOKA.

N3mepenne u peryampoBaHue HalpsKEHUS.

HccnenoBaHne 3aBUCHUMOCTH CHIIBI TOKa, HAYHICTO 9€pe3 PE3UCTOP, OT COIMMPOTUBIICHUS

pe3ucTopa U HanpsHKEHUs] Ha Pe3UCTOopeE.

OHBITLI, ACMOHCTPUPYIOIINUEC 3aBUCUMOCTD JJICKTPHUICCKOT'O COITPOTHUBIICHUSA ITPOBOJJHUKA

OT €TI0 MJIMHBI, INIOIIAaAU IMOIIEPEUYHOTO CCUCHUS U MaTCpUaia.

HpOBepKa npaBujia CJIOKCHHA Haprl)KCHI/II\/JI Ipu mMoCJICA0BATCIbHOM COCAUMHCHUU OIBYX

PE3UCTOPOB.

[TpoBepka mpaBuIIa JIst CHITBI TOKA MTPH MApaJLIEIIbHOM COSAMHEHUH PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOpP.
Omnpenenenre MOITHOCTH AJIEKTPHYECKOTO TOKA, BBIIEIIEMON Ha PE3UCTOpE.

HccnenoBannue 3aBUCUMOCTH CHJIBI TOKa, UAYILICTO YCPE3 JIAMIIOYKY, OT HAIIPAKCHHUA HaA

HEH.
Omnpenenenne KIIJ[ HarpeBaTens.
HccenenoBanue MarHUTHOTO B3aUMOJENCTBUS MIOCTOSIHHBIX MarHUTOB.

I/IBYLICHI/IC MAaroHuTHOro 1moJid TMOCTOAHHBIX MArHUTOB IIPpU HX 06’be,ZII/IHCHI/II/I n

pasiecHHN.
HccnenoBanue ACWCTBUS SJCKTPUIESCKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OHI)ITI)I, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTHL CHIIBL BSaHMOHeﬁCTBHﬂ KaTymiKyu ¢ TOKOM H

MarauTa OT CHUJIBI TOKA W HAITPaBJICHUA TOKA B KATYIIIKCE.
I/ISYT-IGHI/Ie )IefICTBHSI MAaramMTHOIO I10JIA Ha IIPOBOJHUK C TOKOM.
KOHCprTIpOBaHI/IC " U3Yy4YCHUC pa6OTBI SJICKTPOABUTATCIIA.



20. Usmepenue KIIJI snekTpoaBUraTeIbHONW YCTAaHOBKH.
21. OmbBITEL 110 HUCCICOOBAaHUIO ABJICHUSA BHCKTpOMaFHHTHOﬁ WHAYKOHUU: HCCIICAOBAHUC
WU3MEHEHHI 3HAUYCHUS M HAIPABJICHUS UHIYKIIHOHHOTO TOKA.

9 KJIACC
Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe aBuxeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOrO0 JBWKEHHUs. PaBHOMEpHOe mpsMoiMHENHOe aBMkeHue. HepaBHomepHoe
npsiMOJIMHENHOe aBMkeHHe. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPABHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOyckopeHHOE TIpsiMOJIMHEHOe ABMxkeHue. CBoOomHOe maienne. OmnbIThI
lanunes.

PaBHOMepHOE ABIKEHHE TIO OKpYXHOCTH. [lepmon m vacrora obOpamienus. JImHelHas U
YIJI0Basi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH Hprorona. Bropoit 3akoH Herotona. Tpetuit 3akon Herotona. IIpuHimn
CYINIEPIO3ULINH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cwila TPEHHUS CKOJIBKEHHUS, CHUJIAa TPEHHUS
IIOKOS1, APYTHE BUJBI TPEHUS.

Cwia TSHKECTHM M 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOPEHHE CBOOOJHOIO IaJICHHUS.
Jemwxenne tuaner Bokpyr Comnma. Ilepas kocmmyeckass ckopocts. HeBecomocTs u
Heperpy3Ku.

PaBHOBecue maTepuaabHOU TOUKH. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsce Tena. M3menenune ummynbca. VMmynbe cuiibl. 3aKOH COXpaHEHUsT UMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanunueckass pabora U MoOIIHOCTh. PaboTa cui TspkecTH, ympyroct, TpeHus. CBs3b
sHepruu U pabothl. [loTeHuManpHas SHEprus Tena, MOJHATOTO HaJ MOBEPXHOCTBHIO 3EMIIH.
[ToreHnnanbHas sHEPrus cxartoi npyxuHel. Kunernueckas sneprus. TeopemMa 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOI o IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHME TyTeW W TPACKTOPHHA IBMKEHUS OJHOTO M TOTO K€ Tela OTHOCHTEIBHO
pa3HBIX TEJl OTCUETA.

N3mepenrie CKOpOCTH U YCKOPEHHUs NMPSIMOINHENHOTO ABUKEHUS.

HccenenoBanue NpU3HaKOB PaBHOYCKOPEHHOTO IBUKECHUSL.

Habmroienue nBHKeHUs Tella o OKPYKHOCTH.

Habmonenne MexaHW4YecKHX sSBICHHM, MPOUCXOASIUX B cucteMe orcuéra «Temexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENIbHO KaObuHeTa (PU3HKH.
3aBUCHUMOCTb YCKOPEHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBL.

8. Halmonenue paBeHCTBaA CHJI ITPH B3aUMO/ICHCTBUH TEIL.
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9.

10.
11.
12.
13.
14.
15.
16.

H3MmeHeHne Beca Tena IpU yCKOPEHHOM JBUKCHHH.

Ilepenaya uMIynbca Ipyu B3aUMOJAEHCTBUU TEIL.

[TpeoOpa3oBaHus 3HEPrUuM MPHU B3aUMOAECHCTBUHU Tell.

CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOAECUCTBUM.

CoxpaHeHue UMITyJIbCa IPU a0COJIFOTHO YIIPYIOM B3aUMOJICHCTBUU.

Hablntonenue peakTHBHOTO JIBHXKEHHUS.

CoxpaHeHue MEXaHUYEeCKOM 3HEPruM IpU CBOOOIHOM a/ICHUH.

CoxpaHeHue MEXaHUYECKOW SHEPTHU NIPH IBHKEHUU TeJIa MO IeHCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

o N

10.

11.

KonctpyupoBanue TtpakTa Al pasroHa W JabHEHIIEr0o PaBHOMEPHOTO JIBHKCHHS
IIapUKa MU TEJIEKKH.

Omnpenenenue cpegHel CKOPOCTH CKOJBKEHHUS Opycka WIM JBUKCHUS MIapuKa II0
HaKJIOHHOH IIJIOCKOCTH.

OmnpeneneHne yCKOpPEHHs Tejla IPH PABHOYCKOPEHHOM JIBKEHWH MO HAKJIOHHOU
IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHM IIPH PAaBHOYCKOPEHHOM JIBH)KEHUHU 0€3
HavyaJIbHON CKOPOCTH.

[TpoBepka TUMOTE3BI: €CIU MPU PAaBHOYCKOPEHHOM JBMKCHHU 0€3 Ha4aJbHON CKOPOCTH
IYTH OTHOCSITCSl KaK psiJi HEYETHBIX YMCET, TO COOTBETCTBYIOLIME ITPOMEKYTKH BPEMEHU
OAHUHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKOJBKEHHS OT CHIJIBI HOPMAaJbHOTO
TIABIICHUS.

Onpenenenue k03(pPULNEHTA TPEHUS CKOIbKEHUS.

Omnpenenenue KECTKOCTU NPYKUHBI.

OnpeneneHnue paboOThl CHJIBI TPEHUS MPU PaBHOMEPHOM JBM)KEHUM Tela IO
I“OpI/I?;OHTaJ'IBHOI\/JI IMOBCPXHOCTH.

Onpenenenue pa®OThl CHIIBI YOPYTOCTH IpH NOABEME TIpy3a C MCIOJIb30BAaHUEM
HEIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

N3yueHne 3akoHa COXPaHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHud U BOJIHBI.

KonebarenbHoe aBmkeHne. OCHOBHBIC XapaKTEPUCTHKU KOJCOAHWH: TEPHUOM, 4YacTOTa,
amMIuMTyna. MaTtematuueckuid W TPYXKUHHBIA MasTHUKA. [IpeBpaiieHue dsHepruu Mpu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue Kojebanus. BeiHykneHnHble koyiebanus. Pezonanc. MexaHnnueckue BOJIHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonpHbIe U TonepeyHble BOJIHBI. JIJIMHA BOJTHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbBI B TBEPAOM TEJE, CEICMUYECKNE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.
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Hab6nronenue konebanuii Tel moa 1eHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HalGnronenue BeIHYKIEHHBIX KOJIe0aHWH U pe30HaHca.

PacrnipocTpanenue mpo0abHBIX U MMONEPEYHBIX BOJIH (HA MOJIEIH).

Hab6nronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HaHC.



Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue 4acTOTHI U EPHOAA KOJIEOAHUH MaTeMaTUYECKOI0 MasiTHUKA.

Omnpenenenne 4acToThl U NEPHUOAA KOJIeOaHUM NPYKUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBHUCHMOCTH IEpUOAA KOJEOAHUI MMOJBEHIEHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBUCHUMOCTH I€pHOja KOJI€OaHMH MHPY)KMHHOIO MasiTHUKa OT MacChl

rpysa.
5. TIpoBepka HE3aBHCHUMOCTH IEepHOIa KOJeOaHHId rpy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpysa.

6. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD IMepHoja KoueOaHuil MPyKUHHOTO MasiTHUKA
OT MaccChl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. W3mepeHue ycKopeHHUs! CBOOOIHOTO Ma/ICHUsI.

N

Paszgea 10. DiaekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHUTHBbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. llIkana 31eKTpOMarHuTHBIX BOJH. VCIonb30BaHUE 3JIEKTPOMArHUTHBIX BOJH AJII COTOBOM
CBSI3U.

DneKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CsolicTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopnusie padbomot u onvimol.
1. H3ydeHwne CBOMCTB JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TenedoHa.
Pa3pnen 11. CBeToBble siBICHHS.

JlyueBass Monenb cBera. Mcrounuku cpera. IlpsMonuHelHoe pacmpocTpaHeHHE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH oTpaskeHHUs CBETA.

[penomieHue cBeTa. 3aKOH MpeoOMIICHUs cBeTa. [1oJIHOe BHYTPEHHEE OTPaKCHUE CBETA.
Vcronp30BaHue MOJIHOTO BHYTPEHHETO OTPAXKCHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xopx nyuedt B smu3e. Onrtuueckas cucrema (oToamnmnapara, MHUKpPOCKONa U
Tesneckona. [’ a3 kak ontudeckas cucremMa. bin3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro ceeta B criekTp. OnbITel HetoToHa. Cl10XKeHUE CTIEKTPaIbHBIX 1IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

[IpsiMonuHetHOEe pacpOCTPAHEHUE CBETA.

OTpaxkeHue cBeTa.

[Tomyuenue n300pakeHUii B TUIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKaJiax.
[Ipenomnenue cera.

Onrtruyeckuii CBETOBO/I.

agbrwbnE



Xon tydeit B coOuparomiei JTruH3e.

Xox J1ydeil B paccenBaroleH JIMH3E.

[Toryuenue n300pakeHU C TOMOILBIO JIUH3.

. [punnun neiictBus ¢oToanmapara, MUKPOCKOIIA M TEJIECKOTIA.
10. Mogens riiasa.

11. Paznoxxenue OEIIOro CBETa B CIIEKTP.

12. [TonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HbIX 1[BETOB.

© N

Jlabopamopnwvie pabomot u onvimeol.

1. HccnenoBaHue 3aBUCUMOCTH yTiia OTPaXXEHUSI CBETOBOT'O JIy4a OT yIjia Ma/ieHusl.

2. HzyueHue xapakTEepUCTHK M300paXeHHUs IPEAMETA B IIJIOCKOM 3epKaJe.

3. HccnenoBaHue 3aBHCHMOCTH yTjia MPEIOMJICHHsI CBETOBOrO Jyda OT yIJyia MaJeHHs Ha
TPaHUIIEe «BO3TYX—CTEKIIO».

4. TlomydyeHue N300paKEHUIA € TTOMOIIBIO COOUpArOIeH JTMH3HI.

5. Ompenenenue GOKYCHOTO PACCTOSHUS U ONITUYECKON CHUITBI COOUPAIONICH TUH3HI.

6. OmnbITHI IO Pa3JI0KEHUIO OETIOTO CBETA B CHEKTP.

7. OnbIThl MO BOCHPUATUIO 1LIBETa IMPEAMETOB IpPU MX HAOIIOJACHUU 4Yepe3 IIBETOBbHIE

(UITBTPBI.
Pasznea 12. KBantoBbie siBJIeHUA.

OmnbiTel Pesepdopaa u muranerapHast Mmonens atoma. Mognens atoma bopa. Mcnyckanue u
norJomeHre ceera aroMoM. KBantsl. JInHeiuaTbie CIEKTpBI.

PagmoaktuBHocTh. Aunbda, Oeta- u ramma-usznyueHus. CTpoeHue aTOMHOTO sjpa.
Hyknonnas momens aromHoro sigapa. M3oromsl. PaanoaktuBHble TmpeBpainenus. Ilepuop
noJiypacnaaa aTOMHBIX sIJIEp.

SnepHple peaknuu. 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MAaCCOBOTO YHCEN. DHEPTHUs CBSI3U
aToMHBIX saep. CBsA3b Macchl W SHepruM. Peakuuu cuHTe3a M JeneHus saep. Mcrounuku
sHeprun CosHIA U 3BE3 .

Snepnas sHepreTuka. JIeMCcTBUA pagMOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

CHeKTpbl U3JIy4€HUs U TOTJIOLICHHUS.

CrieKTphl pa3aMyHbIX T'a30B.

CnexTp Bogopo/a.

Habmonenue tpekoB B kamepe BusbcoHa.

PaboTa cuéTunka HOHM3UPYIOUINX U3ITy4YEHU.

Peructpanus uznydeHus npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

ouhkwndE

Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATBIX CIIEKTPOB U3IYUYEHUS.

2. HccrnemoBaHwe TpEeKOB: HM3MEpPEHHE OSHEPTHMH YaCTHIBI IO TOPMO3HOMY IIyTH (110
¢dororpadusm).

3. H3mepeHne paaroakTHBHOTO QOHA.

IHoBTOpPUTE/IBHO-000011IA10 LM MOYJIb.



[ToBTOpHTENPHO-0000IIAlOIMK MOy  NpEeJHAa3HA4eH Uil CHUCTEMAaTH3alud U
0000111eHUsT IPEMETHOTO COJICPKAHUS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYESHUHU
BCEro Kypca (M3UKH, a TaKXkKe IS TIOATOTOBKA K OCHOBHOMY T'OCYIApCTBEHHOMY IK3aMEHY IO
du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX ITOT Y4eOHBINA pEaMET.

IIppy wu3ydeHMM [JAHHOTO MOXYJIS pEaIu3ylTCsl M CUCTEMAaTU3UPYIOTCS  BHUJbI
NEeSITEeIbHOCTH, Ha OCHOBE KOTOpBIX oOOecneunmBaeTcs JOCTHXKEHHE IPEIMETHBIX U
METaINpPEeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaToOB 0OyueHUs, (OPMHUPYETCS €CTECTBEHHOHAyYHas
IPaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJIOB HCCIICJOBAHMs SIBICHUM INPUPOABI U TEXHUKH,
OBJIQJICHUE YMEHHMSAMU OOBSICHATh (U3UUECKUE SBICHUS, MPUMEHSS TIOJyYeHHBIC 3HAHMA,
peuiars 3a1a4M, B TOM YHUCIIE KAUECTBCHHBIE U OKCIICPUMEHTAJILHBIE.

HpI/IHHI/IHI/IaHBHO I[CHTCJ'IBHOCTHHﬁ XapakKTEep JAaHHOI'O pa3aciia pealu3yETcCsd 3a CUéT TOoro,
4qTo o6yan0H1Hec;1 BBIITOJHAKOT 3aaHuA, B KOTOPBIX UM MPCAJIaracTtc:

Ha OCHOBE MOJYYEHHbIX 3HaHUN PAcMO3HABATh U HAYYHO OOBACHATH (PU3HUECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

HCIIOJIB30BaTh HAYYHBIC MCTOABI UCCIICAOBAHUA (bHSI/I‘{eCKI/IX $IBJICHI/II71, B TOM 4YHCIIC AJIA
IMPOBEPKU TUIIOTE3 U IMOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB;

00BACHATH HAayYYHBIC OCHOBBI Hanboiee BaKHBIX JOCTHXKCHUM COBPCMCHHBIX TeXHOHOFHﬁ,

HaImpuMmep, MPakKTUICCKOro UCIOJIb30BaHUA PA3JIMYHBIX UCTOYHUKOB SHCPIrUu Ha OCHOBC 3aKOHA
MMpEBPaAICHUA U COXPAHCHUA BCCX U3BCCTHBIX BUI0OB DHEPTHUM.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

I/I3y‘{eHI/IC (1)I/I3I/IKI/I Ha YPOBHE OCHOBHOI'O O6H.[CFO 06p330BaHI/I$I HAIllpaBJICHO Ha
JOCTHIKCHUC IMYHOCTHBIX, MCTAIIPCAMETHBIX U IPCAMETHBIX o6pa3013aTeJ15me PE3YIbTATOB.

B pesynpraTe wu3yueHuss ¢GU3MKH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUA ¥
obyyaromierocs OyayT chOpMUPOBaHBI CIEAYIONINE TUIYHOCTHBIE PE3YJIbTATHI B YACTH:

° 1) MNATPUOTUIECCKOI'O BOCIIUTAHHUSA:

e — IIPOSIBJICHHE HHTEpECa K HCTOPUM M COBPEMEHHOMY COCTOSHHMIO POCCHUHCKON
¢u3nUecKoil HayKu;

e —IIEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

e 2) rpa’kAaHCKOr0 U 1yXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMSA:

e — TOTOBHOCTh K AaKTUBHOMY Yy4YacTHIO B OOCYXIEHMU OOILECTBEHHO 3HAUYUMBIX U

ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHKEHUN (PU3HKH;

e —OCO3HAHME BAXKHOCTH MOPAJIBHO-ITUYECKUX IIPUHIIUIIOB B JACATEIBHOCTH YUEHOIO;

e 3)3cTeTHYecKOro BOCIMTAHMS:

e — BOCIHpUATHE OCTETUYECKUX KayecTB (HU3MUECKON Hayku: €€ TapMOHHUYHOTO
IIOCTPOEHUs, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HIEHHOCTH HAYYHOI'O IO3HAHUS:

e —OCO3HaHHE IIEHHOCTU (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHENUIIEH COCTABIISIFOLIEN KYJIbTYPHI,
e — Da3BUTHE HAy4yHOH JOOO3HATENBHOCTH, MHTEpEca K  HCCIEA0BaTENIbCKOM

ACATCIIBHOCTH,



e 5) popMupoBaHus KYJbTYPbI 310POBbSI H IMOIMOHAIBLHOI0 0JIATONOJTy U

e — OCO3HaHHME IIEHHOCTH 0€30MacHOTr0 00pa3a >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, Ba)XHOCTU IpaBUI O€30IaCHOTO IMOBEACHUS Ha TpPaHCIOpTE, Ha Joporax, ¢
AIIEKTPUYECKUM U TETIJIOBBIM 000PYIOBAHUEM B IOMALTHHUX YCIOBHSIX;

e — c(hOpMUPOBAHHOCTh HaBBIKA pe(IEKCHH, MPU3HAHME CBOETO IpaBa Ha OIIMOKY U
TaKOIo e MpaBa y Ipyroro 4esoBeKa;

e 6) TPYI0BOIO BOCIINTAHMA:

e — QAKTUBHOE YyYyacTM€ B PpELICHHU MpaKTHYECKMX 3a7ad (B paMKax CeMbH,
o0pa3oBaTeNbHONW OpraHM3alud, TOpojAa, Kpas) TEXHOJIOTMYECKOH U COLMAIbHOM
HaIlpaBJIEHHOCTH, TPEOYIOLINX B TOM UUCIIE U (PU3MUECKUX 3HAHUIA;

e —HHTEpEC K NPAKTUYECKOMY U3YyUEHHIO TPO(ECCHid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOTHYECKOT0 BOCTIMTAHUS:

e — OpHMEHTAalMs Ha NpUMEHeHHe (U3NYECKMX 3HAHMUN JAJs pelleHus 3ajad B o0JacTH
OKpY’KalolIel Cpe/ipl, IUIAHUPOBAHMS TIOCTYIIKOB M OLIEHKH UX BO3MOKHBIX TOCIIECTBUA
JUIs OKpY’Karollen cpebl;

e —OCO3HaHHUE II00aJBLHOI0 XapaKTepa SKOJIOTHYECKUX NMPOoOJIeM U IyTel UX pelIeHus;

e 8) aganTanuu K U3MEHSIIOIMMCS YCJIOBUAM COLMAIbLHON U NPUPOIHON Cpebl:

e — MOTPeOHOCTh BO B3aUMOJCHCTBUM MpPU BBHIMNOJIHEHUM MCCIEIOBAaHUH U IPOCKTOB
($u3nUecKoil HaPaBICHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHUSM JIPYTHX;

e —TIOBBIIIECHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO IS TeIbHOCTD;

e — NMOTPeOHOCTh B (JOPMHUPOBAHUHU HOBBIX 3HAHHM, B TOM 4Hcie (HOpMYyIUpOBaTh UJEH,
TIOHSATHS, TUIIOTE3BI O (PU3NIECKUX OOBEKTaX U SIBICHUSX;

e —O0CO3HaHUE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (PHU3HKH;

e —IUIAHMPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHNUU HOBBIX (PU3MUECKUX 3HAHUIA;

e — CTpPEMJICHHE aHAJIMW3UPOBATh U BBIABIATH B3aUMOCBS3UM IPUPOJBI, OOILIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLIGHKAa CBOUX JAEUCTBHM C y4€TOM BIMSHHSA Ha OKPYXKAIOLIYIO Cpeay, BO3MOXKHBIX

[JI00AJIbHBIX [TOCIENCTBUH.
METAIIPEJMETHBIE PE3YJIbTATDBI

B pesymbraTe OCBOEHUS TporpamMmbl Mo (HU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyu4aromerocss OyayT cQOpMHUpPOBAHBI MeTamnpeAMeTHbIe Pe3yJabTaThl,
BKIIIOUAIONIME TIO3HABATENbHBIE YHHUBEpCaJbHbIe Yy4eOHBbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHble yUeOHbIE IEHCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIE YU€OHbIE JEHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁnue JeHCTBUS
ba3oBble JJornveckue aelcTBUS:

e  BBIIBJISATH M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHHN);

e YCTaHABIIMBATh CYNIECTBEHHBIH MPU3HAK KJIACCH(HUKAIINY, OCHOBAHHUS JJIsi 0000IICHNS
CpaBHEHHS;

e BBUIBIIATh 3aKOHOMEPHOCTH WM TNPOTHBOPEUHUS B PacCMaTPUBAEMBIX (aKTax, JaHHBIX H
HaOJIOIEHUAX, OTHOCSAIIMXCS K (PU3HMUECKUM SBICHHSIM;

e BBUIBISITh TNPUYMHHO-CIICACTBEHHBIE CBSI3M TIPH HW3YUYEHUHM (U3WYECKUX SIBICHHUA H
IPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJb30BAHUEM JEIYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKJIIFOYEeHUH, BEIIBUTATh THITOTE3bI O B3aUMOCBS3SX (PU3NUYECKUX BEITUUNH;

e  CaMOCTOSITENILHO BBHIOMpATh CIIOCOO perieHust yueOHOH (u3ndecKoi 3a1a4un (CpaBHEHHE
HECKOJIbKMX BApUAHTOB pEIICHHWs, BBIOOp Hawmboiiee TOAXOMANIETO C YYETOM
CaMOCTOSITENIHO BBIJICTIEHHBIX KPUTEPUEB).



Ba3oBrble ucciaenoBareJnLCKue AelCTBHSA.

e HCIIOJIB30BATh BOIIPOCHI KaK UCCIIENOBATEIbCKUN HHCTPYMEHT IIO3HAHUS;

e MPOBOJUTH MO CAMOCTOSITEIFHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIH (PU3HUECKUit
9KCHEPUMEHT, HEOOJIbIIOE UCCIIE0BaHUE (PU3HMUECKOTO SBICHHUS;

e OIICHWBaTh Ha NMPUMEHHMOCTH M JIOCTOBEPHOCTh HMH(OPMAIMIO, MOJYYCHHYIO B XOJe
UCCIIEI0BAHNS WIH DKCIICPUMEHTA;

e  CaMOCTOATENIEHO (POPMYIHUPOBATH OOOOIIEHHUS M BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0ACHNUS, OIIbITA, UCCIICOBAHMS;

e IPOTHO3UPOBATH BO3MOXKHOE HalibHEHIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TaKXKe
BBIJIBUTATh IPEATNIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTAaX.

PabGora ¢ undopmaunmeii:

e MPUMEHATh PA3IUYHBIE METOABI, MHCTPYMEHTHI M 3alpoChl NpPU IOUCKE U O0TOOpe
UHGOPMALIMU W JJAaHHBIX C YYETOM IIPEUI0KEHHON yueOHOU (u3ndeckoil 3a1auu;

e AHAIM3MPOBATh, CHUCTEMATH3UPOBATh M WHTEPHPETHPOBATH HH(POPMAIIUIO pa3THMIHBIX
BUJIOB U (pOPM IIPECTABICHHUS;

e CaMOCTOSITENILHO BBIOMpATh ONTHMAJbHYIO (OpMy TMpencTaBleHUs HHPOpPMAUU |
WUIIOCTPUPOBATh pEIIAacMble 3aJa4d HECIOKHBIMM CXE€MaMH, JHarpaMMaMH, WHOU
rpaduKoil ¥ NX KOMOMHAIIUSAMHU.

KOMMyHI/IKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

e B XoAc¢ OOCYXICHHS Y4YeOHOrO MaTepuana, pe3ylIbTaToB JIabOpaTOPHBIX padoT U
NPOCKTOB 3aJ1aBaTh BOIPOCHI 10 CYIIECTBY OOCYKIAeMOI TEMbl M BBICKAa3bIBATh HJICH,
HAaIleJICHHbIC Ha pEIIeHHUE 3a/1a4i 1 MOAepKaHnue 0JIaroKenaTeIbHOCTH OOIICHHMS;

e COINOCTaBIATh CBOM CYXJICHUS C CYXJCHUSAMH JPYIrHMX YYaCTHHKOB JHaliora,
OOHapYKUBATh PA3IMYKME U CXOJICTBO O3HIINH;

e BBIpaXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

L] HY6J'II/I‘-IHO MNpeaACTaBIATH PE3YIbTATBL BBITIOJIHEHHOT'O (1)I/ISI/I‘~IGCKOFO OIlbITa
(9KCIIepUMeHTa, UCCIIeI0BaHUs, TIPOEKTA);

e [IOHUMAaTh U UCHOJH30BaTh MPEUMYLIECTBA KOMAHIHOW U MHJIMBUIYaIbHOU pabOTHI PU
peLIeHNH KOHKPETHON (U3UYECKOi MpobIeMBbl;

L] MNpUHUMAThL [OCJIN COBMECTHOU ACATCIIBHOCTH, OPraHU30BbIBATH I[Cf/iCTBI/IS[ no eé
JIOCTMDKEHUIO: paclpesiensaTh poyid, 0OCYXKAaTh MPOLECChl M Pe3ylbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

e BBINOJHATH CBOIO YacTb pabOTHI, JOCTUras KaueCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIpaBJICHHUIO U KOOPJAUHHPYSI CBOU HeﬁCTBHﬂ C APpYTMMHU YWICHAMHU KOMAaH/bI;

e OLIEHUBATh KA4e€CTBO CBOETr0 BKJAJa B OOLIMI MPOJIYKT MO KPUTEPUSM, CAMOCTOSATEIBHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA
Camoopranusanus:
e BBIABIATH NMPOOJIEMBbI B )KMU3HEHHBIX U YUYEOHBIX CUTYyalUAX, TPEOYIOMIUX Ul pPELICHUS
bu3nUecKrux 3HaHUMH;

e OpHEHTHUPOBATHCS B PA3JIUYHBIX MOJAXOJAX TMPUHATHS pelIeHUuN (MHIMBUIYaJIbHOE,
IIPUHSTHE PELLIEHUS B TPYIIIE, IPUHATHE PELIEHUI IPYIIION);



e CaMOCTOSTENIBHO COCTaBJATh AQITOPUTM peHIeHUs (U3NYECKOM 3a7aud WU IUIaHa
UCCIICIOBAaHUA C YYETOM MMEIOLINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh MIPEAIaracMble BAPUAHTBI PEILICHUN;

e JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOLIHUOHAJIBHBIA HHTEJJIEKT:

e JIaBaTh a/ICKBATHYIO OIICHKY CHUTYallUu M MpeJyIaraTh IUlaH e€ H3MEHEeHNUS;

e OOBSACHATH NPUYMHBI JOCTIDKEHHS (HEIOCTHIKCHHUS) PE3YNIbTaTOB JAEATEIBHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

e BHOCHTH KOPPEKTHBHI B JICATEIFHOCTH (B TOM YHCIIE€ B XOJ BBIIOJIHEHUS (PU3NIECKOro
UCCIICIOBAaHUST MJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHUBIIHUXCS
CHUTYaIMi{, yCTAHOBJICHHBIX OIINOOK, BOSHUKIINX TPYIHOCTEH;

e OIICHUWBATh COOTBETCTBHE PE3YJIbTATa LIEIH U YCIOBUSIM;

e CTaBUTH ce0sl HA MECTO APYroro 4YelOoBeKa B XOJE CIOpa WIM JUCKYCCHU Ha HAYYHYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY APYTOro;

e TpU3HABATH CBOE MpaBO Ha OMMOKY NpU pemeHnH (U3NYECKUX 3a1ad Wi B
YTBEP)KICHHUSIX HAa HAYYHBIE TEMBI M TAKOE e MPaBo APYTroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHuy oOyueHuss B 7 kJacce IpeIMETHbIE pPe3yibTaThl HAa 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYyHAIOIINXCS YMEHUM:

e WCHOJB30BATh TOHATHA: (U3NYECKHE ¢ XHMUYECKHE SBJICHUS, HaOIroaeHue,
9KCIIEPUMEHT, MOJEIb, TUIOTe3a, €IWHUIBI (PU3NYECKUX BEIMYMH, aTOM, MOJEKYIa,
arperaTHbIE€ COCTOSIHUSA BellecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE), MEXaHUUYECKOe
IBUXKEHHE  (paBHOMEpPHOE,  HEpaBHOMEPHOE,  MPSMOJIIMHEHHOE),  TPaeKTOpHUs,
paBHOJEHCTBYIOmMAss cuia, jAedopmanus (ympyras, IJJaCTHYECKas), HEBECOMOCTb,
cooOLIaoUecs COCYyIbl;

e paznuuarh sBICHHS (IUDPy3us, TETIOBOE ABUKEHUE YACTUIl BEIIECTBA, PAaBHOMEPHOE
JBUKCHHE, HEPABHOMEPHOE JBM)KEHUE, WHEpLUsS, B3aUMOJEHCTBHUE TEN, PAaBHOBECUE
TBEPABIX TEJ C 3aKPEIJIEHHON OChIO BpAleHMs, Nlepeada JaBlIeHUs TBEPABIMU TellaMH,
KHUJIKOCTSIMM UM Ta3aMH, aTMoc(epHOe [aBlIeHHe, IUIaBaHUE TeJ, MpPEeBpalCHUs
MEXaHUYECKOM 3HEPruu) Mo ONMUCAHUI0 UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

e pacrmo3HaBaTh IPOSIBICHUE M3YUYEHHBIX (PU3NYECKUX SIBICHUM B OKpYXKalOIIeM MHUpE, B
TOM 4YHcie (U3MUECKHE SIBICHUS B IPHUPOJE: MPUMEPHl JBMXKEHUS C pa3IMYHBIMU
CKOpPOCTSIMH B JKMBOW W HEXHMBOM IpPUPOJE, NEWCTBUE CHUIIbBI TPEHUS B NPUPOAE U
TEXHHUKE, BJIMSHHE aTMOC(EpPHOro JaBJICHHS Ha KUBOW OpraHu3M, IUIaBaHUE pbIO,
pblYark B TeJe YeJOBeKa, IpU 3TOM IEpPEeBOAMTH NMPAKTHUYECKYIO 33a/1ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBONCTBA (TPU3HAKH) (PU3NUECKUX SBIICHUI;

e ONMCHIBATh M3y4YEHHbIE CBOWCTBA TeJ U (pU3MUECKHUE SBICHMS, MCIONB3Ys (hrusnueckue
BEJIMYMHBI (Macca, 00BEM, IUIOTHOCTh BELIECTBA, BpPEMS, IMyTb, CKOPOCTb, CPEIHSS
CKOpOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Teja, CHJia TPEHUs, JIaBleHue (TBEPIOro
Tena, JKUAKOCTH, ra3a), BRITAJIKMBAIOLIAs CUJIa, MEXaHHU4ecKas paboTa, MOIHOCTb, TIEYO
CHJIBI, MOMEHT CHJIbI, KOO(P(QHUIIMEHT MOJIE3HOrO EHCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHLMAIbHAsT HEPrusi), MPH OMHUCAHUU MPABHIBHO TPAKTOBATH (PU3UUYECKHH CMBICIH
UCTIOJIb3YEMbIX BEJIMUYUH, UX 0003HAUCHHS U €IUHMIIBI (PU3MUYECKUX BEMYMH, HAXOIUTh
(dbopMyIibl, CBSI3BIBAIOLINE JAHHYIO (U3WYECKYIO0 BEJIMYMHY C JPYTMMH BEIUYUHAMH,
CTPOUTH TpaPUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;



XapaKTepu30BaTh CBOWCTBA TeJl, PU3NYECKHE SBJICHUS U MPOLIECCHI, UCTIOIb3Ys MpaBuiIa
CJIOKEHHUs cul (BIOJb OJHOW mpsMOM), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
NpaBWJIO paBHOBecHs pbluara (OJ0Ka), «30JI0TOE€ NPABUIO» MEXAHUKH, 3aKOH
COXpaHEHHMsI MEXaHHYECKOM SHEepruu, NMpH 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaT€MaTUYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3NYECKHE SABICHHS, TPOLIECCH] M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallMil TPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH PUYUHHO-CIIE/ICTBECHHbBIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKMX MIaroB ¢ ONOpod Ha 1—2 M3ydeHHBIX
CBOICcTBa (PU3NUYECKUX SBICHUHN, PU3NUECKUX 3aKOHA WIIU 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7auyd B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI U (HOpMYIIHI,
CBsI3bIBAIOIIME (PU3UUECKIE BEIMUMHBI: HA OCHOBE aHANIM3a YCJIOBUS 33aJja4M 3allUChIBAThH
KpaTkoe YCJIOBHE, MOJCTABIATh (U3MUYECKHUE BEIMYUHBI B (POPMYNIBI M TPOBOIHUTH
pacuéThl, HAXOJUTH CIIPABOYHBIE JaHHBIE, HEOOXOJUMBIE ISl pEHICHUS 3a/1a4, OLICHUBATh
PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUIHHEI;

pacro3HaBaTh Ipo0JIeMbl, KOTOPbIE MOXHO PEUIUTh MPH MOMOUIN (PU3HUUECKUX METOJIOB,
B ONMCaHUM MHCCIEN0BAaHUS BBIACIATh IIPOBEPSEMOE IPEANOIOKEHUE (TUIIOTE3Y),
pa3iauyaTh U MHTEPIPETUPOBATH IMOJYUYEHHBIH pe3ynbTar, HaXOAUTh OIIMOKUA B XOJ€
OIbITA, JIEJIaTh BBIBOJIBI 110 €70 PE3y/IbTaTaM;

MPOBOAUTH OIBITH MO HAOMIOAEHUIO (DU3MYECKUX SBJICHUN WM (U3MYECKUX CBOMCTB
Ted:  (opMynUpOBaTH TPOBEPSEMBIC TPEANONOKEHHUS, COOMpaTh YCTaHOBKY W3
MPEJI0KEHHOTO0 000PYA0BaHNUS, 3alMCHIBATH XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBITIOJIHATH TPSMBbIE W3MEPEHUsS] PACCTOSHUS, BPEMEHH, MAcChl Tella, 00bEéMa, CHIIBI U
TEMIEPATypbl C HCIOIb30BAaHUEM AHAJIOTOBBIX M LU(GPOBBIX MPHOOPOB, 3aMHUCHIBATH
MOKAa3aHUs TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHOM MOTPENTHOCTH U3MEPCHHIA,
MPOBOAMUTH HCCJIEIOBAHUE 3aBUCUMOCTU OJHON (PU3MYECKOW BETUYMHBI OT APYro ¢
UCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUN (3aBUCHMOCTH IIYTH PaBHOMEPHO JABIKYILErocs
TeJa OT BPEMEHM JBW)KCHMS Tela, CUJIbl TPEHUS CKOJIbKEHUsI OT Beca Tejla, KayecTBa
00pabOTKM TIOBEPXHOCTEH TeMl M HE3aBHUCHMOCTH CHJIBI TPEHHS OT IUIOMIAIH
CONPUKOCHOBEHUSI TE€J, CWJIbl YIPYIOCTH OT YIJMHEHUS MNPYKUHBI, BBITAJKHBAOLIEH
Cuibl OT oOBbEMa MOrpyKEHHOM wYacTM Teda M OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TIJIYyOMHBI, Ha KOTOPYIO IOTPYXEHO Telo,
YCIIOBUM TJIaBaHUSl TeJ, YCJIOBHM paBHOBecHs pblyara MW OJOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM Y4eOHOTO MCCIeI0BaHUs, COOMPATh YCTAHOBKY M BBIIOJIHATH U3MEPEHHUS,
clenysl IpeyIoKEHHOMY IUIaHy, (UKCHPOBAaTh Pe3yibTaThl MOJYYEHHON 3aBHUCHMOCTH
(Gu3nUecKuX BEIMYMH B BHUJIE NPEAJIOKEHHBIX TAOMUI] U TpadHKOB, J€J1aTh BBIBOABI MO
pe3ysbTaTtaM UCCIIeOBaHMS;

IPOBOJIUTh KOCBEHHbIE M3MEpPeHMs (U3NYECKUX BEJIUMYMH (TJIOTHOCTh BEIECTBA
KUAKOCTU W TBEPIOTO Tena, CHJIA TPEHUS CKOJNbXKEHUS, JaBJICHHE BO3/yXa,
BBITAJIKMBAIOILAs CHJIA, IEHCTBYIOIIAs HA NOTPYKEHHOE B KHUJIKOCTh TEJ0, KOAPPHUIHUEHT
MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIE€AYys MPEAJIOKEHHON MHCTPYKLUU: MIPU
BBIMOJIHEHUH H3MEPEHUH COOMpaTh H3KCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBIUHCIATH
3HAYCHNE NCKOMOM BEIIUYHNHEL,

coOmoiaTh MpaBWila TEXHUKH O€30MacHOCTH MNpu  pabore ¢ J1abopaTOpHBIM
000opyI0BaHNEM;

yKa3bplBaTh MPHUHLMIBI JEHCTBUS TNPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, TMHAMOMETpP, COOOIIAONIMECS COCYJbl, OapoMeTp, pblyar, MOJABHKHBIM U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh MPUHIIUIIBI AIEWCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOHCTB
C ONOpOM Ha MX ONUCaHWs (B TOM 4YHCIE: MOAUIMITHUKH, YCTPOWCTBO BOJONPOBOAA,
TUAPABIMYECKUA TIpecc, MaHOMETp, BBICOTOMEp, IIOPIIHEBOM HAcoc, apeoMeTp),
UCMONB3Yysl 3HAHHUS O CBOMCTBAaX (PM3MUECKUX SIBJICHUNH M HEOoOXOAMMBbIe (U3NYECKHe
3aKOHBI U 3aKOHOMEPHOCTH;



e TPHUBOAWTH TpPUMEPHl (HAXOAUTh WHPOPMANMIO O TPHUMEPAX) MPAKTHIECKOTO
UCTIONb30BaHUsl (DU3MYECKUX 3HAHWW B TIOBCEJHEBHOW J>KM3HHM [JIsl OOECIedeHUs
0€30MaCHOCTH TpU  OOpalleHHH C NpHOOpaMH ¥ TEXHUYECKUMHU YCTPOWCTBAMH,
COXPaHEHHUS 3J0POBbs M COOIIOICHUS HOPM 3KOJIOTHYECKOTO IMTOBE/ICHUS B OKPY KAIOIIECH
cpere;

e OCYIIECTBJIATH OTOOpP HCTOYHHKOB HH(popMmanuu B HHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIONIMXCS 3HAHWHA M IyTEM CpPaBHECHUS
Pa3IMYHBIX UCTOYHUKOB BBIICIATH HHPOPMAIUIO, KOTOPAs SIBJISICTCS MPOTUBOPEUUBOM
WJIA MOXET OBITh HEJIOCTOBEPHOM;

e HCIIOJIB30BATh NPH BBHIMOJTHCHUHM Y4YEOHBIX 3aJaHUl HAYyYHO-TIOMYJSPHYIO JHTEPATYpy
(U3UIECKOTo CoepKaHuMs, CIIPaBOYHbIC MaTepHalbl, pecypchl cetu MHTepHeT, BiaieTh
npuéMaMi KOHCIIEKTUPOBAaHUs TEKCTa, MpeoOpa3oBanuss WHDOpPMAMU U3  OJHOU
3HAKOBOW CHCTEMBI B JIPYTYIO;

e CcO3JaBaTh COOCTBEHHBIC KpaTKHWE MUCHMEHHBIC W YCTHBIC COOOIICHHS Ha OCHOBE 2—3
UCTOYHUKOB MH(OPMAIUN (PHU3HUUECKOTO COJCPXKAHUS, B TOM YHUCIIC MYOJMYHO JIENaTh
KpaTKue COOOIICHHS O pe3yiabTaTaX MPOCKTOB WM y4EOHBIX UCCIICOBAHHMA, TPU ITOM
IPaMOTHO  KCIIOJIb30BaTh W3YUCHHBIH TMOHATUHHBIN  ammapar Kypca (HU3UKH,
COIPOBOXKIATH BBHICTYIIJICHUE MMPE3CHTAIUCH;

e MPU BBINOJHCHUU Y4YEOHBIX MPOCKTOB U HWCCICAOBAHUI pacrlpenessaTh OOSI3aHHOCTH B
TpynIe B COOTBETCTBUH C IOCTABJICHHBIMH 3aJ]a4aMH, CJICTUThH 32 BBITIOJHEHUEM IUIaHA
NCHCTBUHN, aJeKBaTHO OIICHUBaTh COOCTBEHHBIH BKJIAQJ B JCSITEIBHOCTh T'PYIIIIHI,
BBICTpAaUBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, YYUTHIBAsI MHCHUE OKPYKAIOIINX.

K konmy oOydyeHusi B 8 Kjacce nmpeIMeTHbIE Pe3yJbTaThl HA 0A30BOM YPOBHE JOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

e HCIOJIb30BaTh NOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB M
MOJIEKYJI, arperaTHbleé COCTOSIHUSI BEILLECTBA, KPUCTAJIMYECKHME U aMOop(HbIEe Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIM Map, BIAXHOCTh BO31yXa, TEMIEpaTypa, BHYTPECHHSSA
SHEprus, TEIJIOBOM JABUTATENb, 3JIEMEHTAPHBIA JJIEKTPUUECKUN 3apsif, SJIEKTPHUYECKOE
10JIe, MPOBOJIHUKYU U TUAJIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE TOJIE;

e pasnuyarh sBJIEHUS (TEIUIOBOE pacCUIMpEHUE M CKaTue, TeIJionepenaya, TEMIoBOe
paBHOBECHE, CMayuBaHHME, KalWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJICHCAallUs,
IUIaBJICHUE, KpUCTAJIU3aLus (oTBepneBaHue), KHUIIEHUE, Terionepeiaya
(TeTIOMpPOBOHOCTh, KOHBEKIIUS, HU3Ty4YEHHE), DIEKTPHU3aIUs Tel, B3aUMOJEHCTBHE
3apsA0B, JEUCTBUS DJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE
MarHuToB, JEMCTBHE MarHUTHOTO TOJS Ha IMPOBOAHMK C TOKOM, 3JIEKTPOMAarHUTHAas
WHIYKIUSA) 1O ONHUCAHMID UX XapakTepHbIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

e pacmo3HaBaTh MPOSIBICHUE M3YyUYEHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIEM MUDE, B
TOM uucIie (pU3nUecKue sBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KaWJLISIPHbIE
ABJICHUS B IIPUPOJIE, KPUCTAILIBI B IpUpOAE, u3nydeHrne CoHIa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, dJIEKTPUUYECKHE SIBJICHUS B
atMocdepe, SIEKTPUYECTBO KUBBIX OpPraHM3MOB, MAarHUTHOE TMOJ€ 3eMiH, Ipeid
MOJIFOCOB, POJIb MarHWTHOTO TOJIS JJISl JKU3HM Ha 3emuie, MOJSPHOE CHUSHUE, NMPU 3TOM
MEPEeBOUTH MPAKTHYECKYIO 3a7ady B Y4eOHYIO, BBIACNSATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKkK) GU3HUECKUX SIBICHUN;

e ONUCHIBATH M3YYCHHBIC CBONCTBA Tel U (hU3MUECKUE SBICHHS, UCIONB3YS (PUINUECKUE
BEJIMYMHBI (TeMIieparypa, BHYTPEHHSSI SHEpPrusi, KOJIMYECTBO TEIUIOTHI, yJeiIbHas
TEIJOEMKOCTh  BEIIECTBAa, yJeJdbHas TEIUIOTa IUJIABJIEHUs, YAEJIbHas TeIjoTa
napooOpa3oBaHusi, yAelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PGUIUEHT IMOJIE3HOTO
JEMCTBUSI TEIJIOBOW MaIllMHbI, OTHOCHUTENIbHAS BJIAXHOCTb BO3/lyXa, 3JEKTPUUYECKUM



3apsij, CUJIa TOKa, AIEKTPUUYECKOE HAIpsHKEHUE, COMPOTUBIICHUE MTPOBOJHUKA, YAECIBLHOE
COIIPOTHUBIICHUE BEILECTBa, pab0oTa MU MOIIHOCTH JIEKTPHUYECKOTO TOKA), MPHU ONHCAHUU
MPAaBWJIBHO TPAKTOBATh (PU3WYECKUI CMBICI HCIOJIb3YEMBIX BEJIMYHH, 0003HAUYEHUS U
eIMHUIBl  (PU3MYECKUX BEIMYUH, HAXOAUTHb (OPMYIIBL, CBS3BIBAIOUINE JTAHHYIO
¢busznyecKyl0 BEJIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH TpadUKHd H3YHYEHHBIX
3aBHCUMOCTEN (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SABIECHUS M IMPOLECCHl, HUCIOIb3Ys
OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOECHMS BEILECTBA,
MPUHIIMII CYTIEPHIO3UINH MOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUS 3apsja,
3akoH OMa 15 y4yacTka Lemnu, 3akoH /[xoyns—JIeHna, 3akoH coXpaHEHUs! SHEPIuu, Mpu
9TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alKChIBaTh €r0 MaTeMaTHYeCKOe
BBIPaKECHMUE;

00BACHATH (PM3UUYECKUE TPOIECCH M CBOWCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE CUTYyallHii
[IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH IPUUYMHHOCIEACTBEHHbBIE CBS3H,
CTPOUTH OOBSICHEHUE M3 1—2 JTOTHYECKHX IIaroB C OMOpor Ha 1—2 M3y4eHHBIX CBOWCTBA
bu3nUecKuX SBICHHUH, (PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3agaud B 2—3 JEHCTBUS, HUCHONB3YS 3aKOHBI U  (QOPMYJIBL,
CBSI3bIBAIOIIME (PM3UYECKHE BETMYMHBL: HA OCHOBE aHAIM3a YCIOBUS 3a[1a4d 3alHChIBATH
KpaTKOE YCJIOBHE, BBISIBISTH HEJOCTATOK MAHHBIX [UIsl PEHICHUs 3a/layd, BBIOMPATh
3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ PEeLIeHHs, TPOBOAUTH PACUETHI M CPABHUBATH
MOJTy4YeHHOE 3HauUeHUe (PU3NYECKON BETUYHHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh IpoOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (PU3NIECKUX METOOB,
UCIIONB3YSl  OINKCAaHUE KCCIEAOBAaHUSA, BBIICIATh MPOBEPAEMOE MPEANOIOKEHUE,
OLICHMBATh MPaBUIIBHOCTh MOPSAKA POBEACHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;
MPOBOAMTD OMBITHI MO HAOIIOEHUIO (DU3MUECKUX SIBICHUM WU (U3NYECKUX CBOUCTB TEI
(KanmuJUIIpHBIE SBJICHUS, 3aBUCUMOCTh JABJICHUS BO3yXa OT €ro 00béMa, TeMIepaTyphl,
CKOPOCTH TIpoIlecca OCTHIBAHMS U HArpeBaHUs MPU U3IYYCHHH OT LIBETa M3JIy4aromien
(moryommaroieil) MoBEpXHOCTH, CKOPOCTh UCIIAPEHMSI BOJBI OT TEMIIEPATYPbI )KUJKOCTH U
wiomanau e€ TMOBEPXHOCTH, OJCKTpHU3alMs Tel M B3aUMOJCUCTBUE DIIEKTPUUECKUX
3aps0B, B3aMMOJIEUCTBHE IOCTOSHHBIX MAarHUTOB, BHU3yaJlW3allds MAarHUTHBIX MOJEH
MOCTOSIHHBIX MarHUTOB, JAEUCTBHS MarHUTHOTO IOJII HA MPOBOJHHUK C TOKOM, CBOICTBa
AJIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTaTelNsl IMOCTOSHHOIO TOKa): (hOpMyIHpoBaTh
poBepsieMble TIPEINONI0KEHUS, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO 000pYyI0BaHMUS,
OTIHCBIBATH XOJI OTBITA ¥ (POPMYITUPOBATH BEIBOJIBI;

BBINOJIHATh NpPSMbIE M3MEPEHHsS TEeMIEepaTypbl, OTHOCUTEIBHOW BIIQXKHOCTH BO3IyXa,
CWJIBI TOKa, HAIpPSKEHHUsS C HCIIOJIb30BAHMEM aHAJOrOBBIX NPUOOPOB M JIATYUKOB
(Gu3nUecKux BEIUYMH, CpaBHHMBATh pe3yJbTaThl M3MEPEHUH C Y4ETOM 3a/JaHHOU
a0COIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIIEIOBAaHUE 3aBHCUMOCTH OJHOHN (pU3MuecKol BeNWYMHBI OT JOPYrou ¢
MCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb COIPOTUBIICHUS IPOBOJHUKA OT €r0
JUIMHBI, IUIOIIAJX IIONEPEYHOI0 CEYEHUS W YAEIBHOIO COINPOTHBIIEHUS BEILIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UIYLIET0 Yepe3 MPOBOJHUK, OT HANpsKEHUS HA MPOBOJHUKE,
UCCIIEIOBAaHME IOCIIEIOBATEIbHOIO M MapajulebHOIO COEAMHEHHH IPOBOJHUKOB):
IUIAHUPOBATh MCCIEI0BAaHUE, COOMpPATh YCTAaHOBKY M BBINOJHATH U3MEPEHHUs, CIeays
NpeUIOKEHHOMY IJ1aHy, (UKCHpPOBATh Pe3yJbTaThl MOJYYEHHONH 3aBUCUMOCTH B BUJE
TabJIMI ¥ TpauKOB, Ie7aTh BHIBOBI 10 Pe3yIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpEeHHs (PU3MUECKUX BeNWYUH (yAenabHas TEMI0EMKOCTh
BEIIECTBa, CONPOTUBIEHUE MPOBOAHHMKA, paboTa M MOIIHOCTH 3JEKTPUYECKOTO TOKA):
IUIAaHUPOBaTh  M3MEpPEHHs, COOUpaTh OSKCHEPUMEHTAIbHYIO YCTAHOBKY, CIIEAys
MPeJI0KEHHOW HHCTPYKIMU, U BHIYUCIISATH 3HAUEHNE BEIMUNHBI,

coOmoiaTh MpaBWiIa TEXHUKH O€30MacHOCTH Mpu  pabore ¢ J1abopaToOpHBIM
00opyI0BaHUEM;



e  XapaKTepu30BaTh MPUHLMUIIBI JEHCTBUS N3y4EHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMCTB
C ONOpOH Ha WX OmHcaHusA (B TOM YHCIE: CHUCTEMA OTOIUIEHUS JOMOB, T'MTPOMETD,
napoBast TypOMHa, aMmIepMeTp, BOJBTMETP, CYETUMK AJIEKTPUUECKOW DSHEpPIrHH,
AIIEKTPOOCBETUTENbHBIC MPHOOPHI, HarpeBaTelbHBIC AJIEKTPONPHOOPHl  (IPHUMEPHI),
JNIEKTPUYECKUE MPEIOXPAHUTEIHN, DJIEKTPOMArHUT, JJIEKTPOABUIATENb ITOCTOSHHOIO
TOKa), HUCHOJb3ysd 3HAHHSA O CBOWCTBAX (PM3MUECKUX SBICHHA M HEOOXOIMMBbIE
(du3nyeckne 3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOICTBA W HM3MEpPHUTEIbHBIC NPUOOPHI I10
CXeMaM U CXEMaTU4YHbIM PHUCYHKaM (KHUAKOCTHBIA TEPMOMETpP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JABUraTellb BHYTPEHHETO CrOpaHHUs, 3JEKTPOCKOI, PEOCTAT), COCTABIAThH
CXEMBI IEKTPUYECKUX LENEH € IOCIENOBATEIbHBIM M IApPAJUIEIbHBIM COCIUHEHUEM
3JIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAYEHUS DJIEMEHTOB MIEKTPHUUECKUX LETEH;

e IPUBOAMTH IpUMEPHl (HAXOAUTh HH(POPMALMIO O MpUMEpax) MPAKTHUYECKOro
UCTIONIBb30BaHUS (U3UYECKUX 3HAHWNA B TIOBCEAHEBHOM >KU3HU JJs OOecredeHus
0e30macHOCTM Ipu  oOpalleHMH ¢ HOpubopaMM M TEXHUYECKUMHU YCTPOHCTBAMH,
COXpPaHEHHS 3/I0pPOBbS M COOIIOACHUS HOPM IKOJIOTMYECKOTO MTOBEJICHHS B OKPY KaroIIei
cpene;

e  OCYILECTBJIATH MOUCK MH(pOpMau (Hu3ndeckoro copepkanus B lHTepHeTe, HA OCHOBE
UMEIOUIUXCA 3HAHUM M INYTEM CpPAaBHEHUS JOIOJIHUTEIbHBIX HCTOYHHUKOB BBIICIATH
UHPOPMALINIO, KOTOPAst SBJISETCS IPOTUBOPEUYNBOM UM MOXKET OBITh HEIOCTOBEPHOM;

e HCHOJb30BATH NP BBHINOJHEHUM Y4YE€OHBIX 3aJaHUN HAyYHO-HOMYJSIPHYIO JHUTEpaTypy
(u3NYECKOro COoAepk aHUs, CIIpaBOUHbIE MaTepHalbl, pecypchl cetu VHTepHeT, BIaieTh
npuéMaMM  KOHCIIEKTUPOBAHMsI TEKCTa, MNpeoOpazoBaHMsi HHGOpPMALUU M3 OJHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE NHMCbMEHHBbIE M KpaTKUE YCTHblE COOOLIEHUs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB (PH3MUECKOTO COJAEp)KAaHUS, B TOM YHCIE
nyOoJIMYHO  MPEACTaBIATh  pe3yibTaTbl  MPOEKTHOW  WJIM  HCCIEI0BaTEIbCKOU
JEATEIbHOCTH, IPU ATOM TI'PAMOTHO HMCIOJIb30BaTh M3YYCHHBIM ITOHATUMHBIN anmapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE IIPE3EHTAIEH;

e TIpU BBHIIOJHEHUH YYEOHBIX MPOEKTOB M UCCIEIOBAHUNA (PU3NYECKHX MPOILIECCOB
pacrpenenaTe 005S3aHHOCTH B IpyIIe B COOTBETCTBMM C IOCTABJICHHBIMM 3aJavyaMH,
CIEIWTh 3a BBIIOJHEHUEM IUIAHA JEUCTBUH U KOPPEKTHPOBATH €r0, aJCKBATHO
OLICHUMBaTb  COOCTBEHHBIH  BKJIaJ B  JIEATENIBHOCTh  TpYIIbI,  BBICTPauBaTh
KOMMYHHUKAaTHUBHOE B3aMOJIEHCTBHE, IPOSBIISA TOTOBHOCTh pa3peliaTbh KOH(JINUKTHI.

K koHny oOyueHus B 9 kjacce nmpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

e HCHOJIB30BaTh IIOHATHSA: CHUCTEMa OTCUY€Ta, MaTepUalbHas TOYKA, TPACKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOro ABIKEHMs, Aedopmarus (ymnpyras, IUIacTHUEcKas),
TPEHUE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHUE, HEBECOMOCTh U NIEPETPY3KH, LICHTP TSKECTH,
abCoIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOIO Tesla, paBHOBECHE, MEXAaHUYECKHE
Kosie0aHus U BOJIHBI, 3BYK, HH(PaA3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHbIE BOJIHBI, LIKala
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TaTbHO30PKOCTb, CIIEKTPhI UCITYCKaHHS
U TIOTJIONIeHHUS, anb(a, 6eTa- U TaMMa-u3Ty4eHus], U30TOIbL, SAepHas JHEPIreTHKa,

e pasnuyarh SBJIECHHA (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEMHOE JBUXKECHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBUKEHHE, CBOOOAHOE MaJeHUE Tell, paBHOMEPHOE
JIBUKEHHE TI0 OKPY)KHOCTH, B3aUMOACHCTBHE TE€J, pPEAKTUBHOE JIBUJKEHHUE,
Kojie0aTesIbHOE JBMKEHHE (3aTyXalolllie M BBIHY)XKJIEHHBIE KoJieOaHUs), pPE30HaHC,
BOJIHOBOE JBM)KEHHE, OTPAKEHUE 3BYKa, NPSIMOJIMHENHOE paCIIPOCTPAHEHUE, OTPAKEHHE
U IIPEJIOMJIEHUE CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3yio’KeHHe Oesloro cBeTa
B CIEKTp U CIIOXEHHE CIEKTPalbHBIX I[BETOB, JUCIEPCUS CBETA, E€CTECTBEHHAs



PaIMOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOr0 CIEKTpa M3JIy4eHMsI) IO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIMBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (H3UYECKOe
SBJICHHUE,;

pacrio3HaBaTh MPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B OKpYXKaromeMm Mupe (B
TOM yHclie (U3NYECKUE SBJICHUS B NPUPOJE: NPUIMBBI M OTJIMBBI, JBH)KEHUE IUIAHET
ConHeyHOM CHCTEMBI, PEaKTUBHOE JIBUKEHHUE KUBBIX OPraHU3MOB, BOCIIPUSATUE 3BYKOB
KUBOTHBIMH, 3€MJICTPSCCHHME, CEMCMUYECKME BOJIHBL, I[yHaMH, 3XO, LBeTa Tell,
ONTHUYECKHE  SBJICHHS B  MPHpPOJE, OHMOJIIOTMYECKOe  JACWCTBHE  BUAMMOTO,
yIbTPa(UOJETOBOrO M PEHTI€HOBCKOI'O M3JIy4EHHH, €CTECTBEHHBIH paJnOaKTHBHBIHI
(OH, KOCMHUYECKHUE JTy4Hd, PaIMOAKTUBHOE H3JTyuYeHHE IPUPOAHBIX MUHEPAJIOB, JICHCTBUE
pPaJIMOAaKTUBHBIX W3JIYy4eHUH Ha OpPraHuW3M 4YelloBeKa), IpH 3TOM IepEeBOJIUTH
NPaKTUYECKYI0 3a/1ady B Yy4eOHYIO, BBIIENATH CYIIECTBEHHbIC CBOWMCTBA (IIPU3HAKH)
(bu3nUecKuX sBICHUIA;

OIKCHIBATh M3YYCHHBIE CBOWCTBA TN M (DPU3MYECKHE SBJICHUS, UCHOJB3Ys (U3NUECKUE
BEJIMYMHBI (CPEHSIs] U MIHOBEHHAs CKOPOCTb Tejla NPU HEPAaBHOMEPHOM JBH)KEHUH,
YCKOpEHUE, IEpEMEILIEHUE, IIyTh, YIJIOBas CKOPOCTh, CUJIA TPEHHUS, CHJIAa YIIPYTOCTH, CUJIa
TSOKECTH, YCKOpEHHE CBOOOJHOTO MaJeHHsl, BEC Tesla, UMIIYJIbC Tesla, UMITYJIbC CHIIBI,
MeXxaHu4yeckas padoTa U MOILIHOCTb, MOTEHIMAJIbHAS SHEPIUs Telja, MOJHATOIO HaJ
IOBEPXHOCTBIO 3€MJIM, IOTEHUHUAJbHAs HHEPrusi CHKaTOW MPYXKHUHBI, KUHETHYecKas
9HEprus, MoJHasg MEXaHU4YecKas YHEeprus, MepruoJ 1 4acToTa KoyieOaHH, JUIMHA BOJIHBI,
IPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IMOKAa3aTelb IMPEJOMIICHUS CPEbl),
IpY ONMWCAHWU TIPABWIIBHO TPAKTOBATh (PM3WYECKHI CMBICI HCIIOJIb3YeMbIX BEIHYHH,
0003HaueHUsI U €JUHULBI (U3NYECKUX BEIMYUH, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIINE
JAHHYIO (PM3UYECKYIO BEJIMYMHY C JPYTUMHU BEIMUYUHAMHU, CTPOUTH TPAPUKU N3YUIECHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYHH;

XapaKTepu30BaTh CBOICTBa Tell, (PU3UUECKUE SIBICHUS U IPOLIECCHI, UCIONb3Yys 3aKOH
COXpPaHEHMsI PHEPIuH, 3aKOH BCEMHUPHOIO TATOTEHHUS, NMPUHLUI CYNEPHO3ULUN CHII,
IPUHLIMII OTHOCUTENBHOCTH ['anmuies, 3akoHbl HblOTOHA, 3aKOH COXpaHEHMsI UMIIYJbCa,
3aKOHBI OTPAKEHMS U MPEJIOMJICHHSI CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOr0 U MacCOBOTO
YHCell MPH SACPHBIX peaklusiX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMAaTUYECKOE BBIPAKEHUE;

00BACHATH (PM3NYECKUE TPOLECCH M CBOWCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE CUTYyalui
NPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUUYUHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTHh 00BSCHEHUE U3 2—3 JIOTUYECKUX LIaroB ¢ OMOpod Ha 2—3 U3y4EeHHBIX CBOMCTBA
bu3nUecKux sBICHUH, GPU3NUYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a1a4n (ONMMpaoNIecs Ha CHCTEMY U3 2—3 ypaBHEHUIl), UCIIOIb3Ys
3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3NYECKHE BEIUYMHbBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/la4ydl 3alKChbIBaTh KPaTKOE YCIOBHUE, BBIABIATh HENOCTAIOIINE WIM H30BITOYHBIE
JIaHHbIe, BHIOMPATh 3aKOHBI U (HOPMYJbl, HEOOXOAUMBIE JIi PELICHHS, MPOBOJIUTH
pacyéThl U OILIEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HaUeHUsI (PU3NYECKON BETNUNHBL;
pacrio3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (PU3MUECKUX METOJIOB,
UCIIONIb3YSl  ONKCAaHUE MCCIEAOBAaHUSA, BBIIEIATH IPOBEPIEMOE MPEANOIOKEHUE,
OLICHMBATh IIPAaBUJIBHOCTH TOpSAKAa IPOBEAEHUS HCCIENOBAaHUsA, JEJIaTh BBIBOABI,
MHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOIEHUN U ONIBITOB;

IPOBOJUTH ONBITHI O HAOIIOACHUIO (PU3NUYECKUX SIBICHUH MM (PU3MUECKUX CBOMCTB Tel
(u3yueHue BTOpoOro 3akoHa HplOTOHa, 3aKOHA COXpaHEHMs] SHEPruu, 3aBUCUMOCTH
nepuoJia KojebaHuil NPyKMHHOTO MAasgTHUKA OT MacChl rpy3a M KECTKOCTH MPYXKHUHBI U
HE3aBHCHMOCTh OT aMIUIUTYIbl MaJibIX KojieOaHuM, MpSMOJIMHEHHOE pacipOoCTpaHEHUE
CBETa, pa3jioKeHue Oesoro cBera B CIEKTpP, U3yUeHHE CBOMCTB M300paXeHUs B INIOCKOM
3epKaJie W CBOWMCTB HW300paKEHMsI TpenMeTa B coOuparomied JIuH3e, HaOII0/IeHHe
CIUIOIIHBIX U JTMHEHYATHIX CIIEKTPOB U3IYyYEHHUS): CAMOCTOATEIBHO COOMPATh YCTAaHOBKY



13 M30BITOYHOTO Habopa 00OPYyIOBaHMsI, OMHMCHIBATH XOJ OMBITAa M €T0 PE3YJIbTATHI,
(dbopMyITHUpPOBaTH BHIBOJIBI;

MPOBOAUTH MPH HEOOXOAMMOCTH CEPHUI0 NPSIMBIX H3MEpPEHUM, OIpenenss cpeaHee
3HaYCHHE HU3MEpsIeMOl BeNWYMHBI ((POKYCHOE pACCTOSHUE COOHMpalomeld JIMH3BI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIEIOBAHUE 3aBHCUMOCTEH (DM3NYECKHX BEIMYUH C HCIIOJIb30BaHUEM
IPSIMBIX U3MEpPEHUH (3aBUCMMOCTh IYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM JIBHKEHUU
0e3 HayaJIbHON CKOPOCTH, Meproja KoieOaHui MaTeMaTHYeCKOro MAasTHHKA OT JJIMHBI
HUTH, 3aBUCHUMOCTH yIja OTpa)X€HHUs CBEeTa OT yIJia MaJCHUs U YIJa MPEIOMIICHHUS OT
yriia TajeHHs): IUIAHUPOBATh MCCIEOBAHUE, CAMOCTOSTEIBHO COOMpaTh YCTaHOBKY,
¢dbukcupoBaTh pe3yabTaThl MOJYUYEHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE
TaOIMI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

MPOBOJAUTH KOCBEHHBIE M3MEpeHHUs] (U3MUECKUX BEIUYMH (CpeAHsisi CKOPOCTh H
YCKOpEHHE Tella MPU PaBHOYCKOPEHHOM JBHKCHHH, YCKOPEHHE CBOOOTHOTO MaJCHUS,
KECTKOCTh MPYXKHUHBI, KOIPPUIMEHT TPEHHsI CKOJIBKEHUS, MeXaHudyeckas pabora u
MOITHOCTbh, YAaCTOTa M NEPHO]] KOJIeOaHNH MAaTeMaTHUYECKOTO U PYKUHHOTO MasiTHUKOB,
ONTHUYECKas CUjia COOMPAIOIIEH JTHH3bI, PAAMOAKTUBHBIN (OH): MIAaHHUPOBATH U3MEPEHHUS,
cOOMpaTh OIKCIEPUMEHTAIFHYI0O YCTAaHOBKY W  BBINOJNHATH HM3MEpPEHHs, CIeays
NPEUIOKEHHOW WHCTPYKIUU, BBIYMCIATh 3HAUYCHHWE BEIMYMHBI W aHAIU3UPOBATH
MOJTy4YECHHBIE PE3YIIBTATHI C YIETOM 33JJaHHOM MMOTPEITHOCTH U3MEPEHHUN;

coOnrofaTh MpaBWJia TEXHUKHM O€30MacHOCTH TMpu  pabore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE MTPU3HAKY U3YUYEHHBIX (DU3MUECKUX MOJENEH: MaTepuaabHas TOUKa,
abCcoOTHO TBEPAOE TEJIO, TOYCUHBIN MCTOYHHK CBETa, Ty4, TOHKAs JIMH3A, TUIAHETapHAas
MoOJIeJIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO S/Ipa;

XapaKTeprU30BaTh MPUHIUIIBI ICHCTBUS N3YYEHHBIX IPUOOPOB U TEXHHUECKUX YCTPOIHCTB
C OIOpOi Ha UX onmUcaHus (B TOM YHCIIE: CIHIOMETP, JATYUKH MOJI0KEHUS, PACCTOSHUS
U YCKOPEHUS, paKkeTa, 9X0JIOT, OYKH, NMEPUCKOI, (hOoToaNmapar, ONTHIECKUE CBETOBOIBI,
CHEKTPOCKOIM, JO3UMETp, Kamepa BuibcoHa), HUCHONB3YysS 3HAHUS O CBOWCTBAx
(bu3nyecKuXx SIBICHUN U HEOOXO0AUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMBl M CXEMATHYHBIE PUCYHKH HM3yYEHHBIX TEXHHUYECKHUX YCTPOWCTB,
U3MEPUTENBHBIX TPUOOPOB M TEXHOJOTHYECKUX IPOIECCOB TPU pPEUICHHH Y4eOHO-
MPAKTUYECKUX 3a/1a4, ONTHYECKHE CXEMBbI Ul MOCTPOCHHS] M300paKEHH B TLIIOCKOM
3epKajie ¥ coOMparouieil JuH3e;

OPUBOIUTH TpPHUMEpPHl (HAXOAWUTh HH(POpPMALMIO O TpHUMeEpax) MPaAKTUIECKOTO
UCTIONB30BaHUST (U3UYECKUX 3HAHWH B TIOBCEAHEBHOW JKU3HU IS OOECIeUYeHUs
0e30MacHOCTH TMpH OOpalleHUH C TMpudopaMH U TEXHUYECKUMH YCTpPOICTBaMH,
COXpaHEHHS 3/I0POBBS M COOJIIOACHUSI HOPM DKOJIOTMUYECKOTO MTOBEJICHHS B OKPYIKaroIIei
cpene;

OCYIIECTBIISITh TIOMCK MHPOpPMAMU  (PHU3NUECKOTO conepkaHus B HMHTepHeTe,
CaMOCTOSITENIbHO  (pOpMYyNHUpYsl TMOUCKOBBIM 3ampoC, HAXOAWUTh IYTH ONpEIeNeHHS
JIOCTOBEPHOCTH TIOJIYYEeHHOM HHGPOpMAIIMM HAa OCHOBE HMEIONIUXCS 3HAHUM W
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCTIOJIF30BaTh TMPH BBITOJHEHUH YYEOHBIX 33/JaHUH HAYYHO-TIONMYJSPHYIO JHTEPATYPYy
($u3uUecKoro cojepkaHus, CIpaBOUHble MaTepHalbl, pecypchl ceT MHTepHeT, BIaieTh
npuéMaMu  KOHCIIEKTHPOBAHHS TEKCTa, TpeoOpa3oBaHus HHGOpMAIMH W3 OIHOM
3HAKOBOM CHUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MTMCEMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMAIIUHU U3
HECKOJIbKUX HMCTOYHUKOB (DM3UYECKOTO  COJEpXKaHMs, IyOJMYHO TPEACTaBIAThH
pe3yIbTaThl TMPOCKTHON WM HCCIEIOBATEIBCKOW JEATEIIEHOCTH, MPH ITOM T'PaMOTHO
UCIIONIb30BaTh M3YYCHHBIH TMOHSATHUIHBINA ammapar u3ydaeMoro paszaena (usuku u
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NnporpamMmal padoThI padoThI pecype
Hroro no pazueny 21
Paszgea S. Pabora u MOIHOCTH. JHEPrust
51 Paota n wommocrs 3 ! Ppsdim 500 171416104
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