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HHOACHUTEJIBHASA 3AIITMCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOIO OOIIero oOpa3oBaHHUs COCTaBJIEHA Ha
OCHOBE TOJIOKEHUH W TpeOOoBaHUN K pe3ylbTaTaM OCBOCHHsS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenpHOM mporpamMmbl, mpenctaBieHHbix B DPI'OC 00O, a Takke ¢ y4eTOM
denepanpHOl pabodeil mporpammbl BocmuTaHus W KoHienmuu mpernogaBaHus y4eOHOTO
npenmMera «Ou3nKa.
Copepxanue  mporpaMmbl 1o  (u3uke  HampaBleHO  Ha  (OpMHUpOBaHUE
€CTeCTBEHHO-HAYUYHOW TI'PaMOTHOCTH OOYyYarOMIMXCsl M OpraHu3alHi0 HM3Y4YeHus (U3UKH Ha
JesITeIbHOCTHON ocHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Yy4eOHOTO
npeamera B peanusanuu  TpeboBanuit PI'OC OOO Kk MmIaHUPYyeMbIM JUYHOCTHBIM |
METanpeaMETHBIM  pe3yiabTaTaM  OOy4eHHs, a  TaKkKe  MEXKIPEIMETHbIE  CBS3H
€CTECTBEHHO-HAYYHbIX Y4€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMUS.
[Iporpamma 1o ¢u3MKe YCTaHABIMBAET pacHpeAciieHre y4yeOHOro MaTepualia 1o rojam
oOyueHuss (o Kjaccam), MpeajaraeT MNPUMEPHYIO IOCIEJOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJEpKAaHUS M Y4YCT€ BO3PACTHBIX
0co0eHHOCTEH 00yJaroIIIXCsl.
[Tporpamma o ¢usrke pazpaboTaHa C b0 OKa3aHUs METOIUYECKON MTOMOIIN YIUTEIIO
B CO3JaHUH paboyeil MporpaMMebl 0 y4eOHOMY MpPEAMETY.
OwusmKa SBISIETCS CHCTEMOOOPa3yIOIIUM JIJIsl €CTECTBEHHO-HAYYHBIX YIEOHBIX TPEJIMETOB,
MOCKOJIBKY (PM3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOIIECCOB M SIBJICHWH, U3y4aeMbIX XUMHUEH,
Ouosiorueit, actpoHoMue 1 Gu3nUecKkoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, OpPEeIOoCTaBiseT Haumbosee sCHble 00paslibl NMPUMEHEHHs HayyHOro METoja
MO3HAHUS, TO €CTh CIIOCO0a MOTYYEeHUs JOCTOBEPHBIX 3HAHUH O MHpE.
Opna u3 rMaBHBIX 3a7a4 (GU3NYECKOr0 00pa3oBaHUsl B CTPYKType oOIIero oopazoBaHUs
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH M HHTEpeca K Hayke Yy
00yYaroIInXCsl.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIUMH €CTECTBEHHO-HAYUYHYIO TPaMOTHOCTbD:
® HAyYHO OOBSICHATH SBIICHUS;
® OLEHUBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOT'O UCCIIEOBAHUS;
e MHTEPHPETUPOBATh JAHHBIE M MCIOJIb30BaTh HAy4YHbIE JOKA3aTENbCTBA IS
MOJTyYEHUs BBIBOJIOB.
[lenn u3yuyeHus (U3MKUA HAa ypOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS OIpENEICHb B
Konnenuun npenonaBanus yuebHoro npeamera «®dusnka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3ylOIUX OCHOBHBIE 00I1€00pa3oBaTebHbIe POrpaMMBl,
yTBepkaAcHHON pemenneM Komnernn MunncrtepctBa npocsemieHuss Poccuiickoit denepaunn
(npotoko:n ot 3 aexadps 2019 r. Ne [IK-4BH).
Henu nzyyenus GpU3UKHU:
e [puoOpeTeHHue MHTEepeca M CTpeMiIeHHs OOy4arolMXCsl K HAayYHOMY H3YYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEACTABICHHA O HAyYHOM MeETO/A€ TO3HaHMA U (HOpMHPOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

¢ (opMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yibTaTa U3y4eHUsI OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (opmupoBaHUE TPEACTABICHUN O pod (PU3MKHU AJIsT PA3BUTHSL JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymiei mnpodeccuoHaTbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JalibHEHIIIEeMY 00yYEHHUIO B 3TOM
HAaIpaBJICHUN.
JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro
o0pa3oBaHMs 00eCIIeYnBACTCS PEIICHUEM CIEAYIOIUX 3a1a4;
e [puoOpeTeHHe 3HAHWKA O MAMCKPETHOM CTPOSHHHM BEIECTBA, O MEXaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUINYCCKUE SIBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;
® OCBOGHHE METOJIOB DEIICHHsS IMPOCTEHINNX pPACUYCTHBIX 3a7ad C HCIOJIb30BAaHHEM
($u3nIeCKUX MO/IENICH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
® pa3BUTHEC YyMCHUW HAOMIOJATh MNPHUPOJHBIC SBJICHUS ¥  BBIIOJIHATH  OIIBITHI,
nabopaTopHble pabOTBl M AKCIEPUMEHTAIBHBIE HCCIICAOBAHMS C HCIIOJIb30BAaHHEM
U3MEPUTENbHBIX TPUOOPOB;
® OCBOCHHE TPUEMOB paboThl ¢ WHpOpMaIeld (HU3MIECKOTO COACPKAHMS, BKIIOUYAS
MH(GOPMALIMI0O O COBPEMEHHBIX JOCTIKEHHUSX (U3UKM, aHAIU3 M KPUTUYECKOE
OlLICHMBaHME UH(OPMALINN;
® 3HAKOMCTBO CcO cepaMu MpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMCHHBIMHU TEXHOJIOTUSIMHA, OCHOBAaHHBIMU Ha JJOCTHKCHUAX (DU3MUECKON HAYKH.
Ha usyuenue ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs
otBoauTCs 238 yacoB: B 7 kiacce — 68 wacos (2 yaca B Hezento), B 8 kitacce — 68 yacos (2 yaca B
Hezento), B 9 knacce — 102 yaca (3 yaca B HEJIEINIO).

[Tpennaraemslii B mporpamme 1o (pu3uKe nepedyeHs J1adopaToOpHbIX pabOT U OMBITOB HOCHUT
PEKOMEHIATENbHbIM XapakTep, Y4UTeNlb JAejaeT BbIOOp MpoBeAeHHs Ja0OpaTOpHBIX paboOT U
OTIBITOB C YUYE€TOM MHJMBUYaIbHBIX OCOOCHHOCTEH 00yJaromuxcs, ClMcKa dKCIIepUMEHTAIbHBIX
3aJlaHuH, peAJIaraéMbIX B paMKax OCHOBHOI'O TOCYJapCTBEHHOI'O IK3aMeHa Mo (PU3UKE.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nen 1. ®u3uka u eé poJib B MO3HAHNH OKPY:KAIOIIEro MUpa.

®uznka — Hayka o npupoje. SBneHus npupoabl. GuU3nyecKkue sBICHUS: MEXaHUYEeCKHe,
TEIUIOBbIE, SJIEKTPUUECKHE, MAaTHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenWyuHBL V3Mepenue ¢usnueckux BenuuuH. Dusnueckue MpUOOPHI
[Torpemnocts u3mMepenuil. MexxayHapoaHas CUCTeMa €AUHUILIL.

Kak ¢usuka u apyrue ecrecTBeHHble HayKu H3ydaroT npuponay. EcTecTBeHHO-HAay4HBII
METOJl TO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBMKEHHE THUIIOTE3,
OKCHEPUMEHT M0 TIPOBEpKE THUIIOTE3, OOBsICHEHHEe HabmogaeMoro spieHus. OmnucaHue
(U3NIECKUX SIBIICHUH C TIOMOIIBIO MOJECTICH.

Hemoncmpauuu.

1. MexaHuueckue, TEMJIOBbIE, ANEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. Owuzuyeckre MpuOOPHI U MPOIEeaAypa MPSMBIX U3MEPEHU aHaJOTOBBIM U ITU(PPOBBIM

pruOOpPOM.

Jlabopamopuwvie pabomut u onvimel.

Omnpenenenue LEHbI AEJIEHUS KaJIbl U3BMEPUTEIBLHOTO NpUodopa.
N3mepenne pacCTOSHU.

N3mepenne o0beMa )KHIKOCTH U TBEPAOIO Teja.

Omnpenenenue pasMepoOB MaJIbIX TEIL.

W3mepenne Temneparypbl IpH IMOMOLIM JKUAKOCTHOIO TEPMOMETpa WU JlaT4MKa
TEMIIEpaTypBI.
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6. TlpoBeneHue wucciIeOBaHUS IO TPOBEPKE THIIOTE3bI: JATBHOCTh IMOJICTA INAPHKA,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeJIEHNS 0 CTPOEHNH BelllecTBAa.

CTpoeHHe BeIIECTBA: aTOMBI M MOJEKYJbl, HX pa3Mepbl. OIBITH, JIOKAa3bIBAIOIINAC
JTMCKPETHOE CTPOEHHNE BEIECTRA.

JIBukenne yacTull BemiecTBa. CBSI3b CKOPOCTU JBMKEHHS YacTUI[ C TEMIEpPaTypOM.
BpoynoBckoe nBmwxkenue, muddysus. BzaumopeiicTBue dYacTull BelIecTBa: MNPUTSIKEHHE U
OTTAJIKHBAHUE.

ArperaTHple COCTOSIHHMSI ~ BEIIECTBA: CTPOCHHE Ta30B, IKUAKOCTEH W  TBEPIBIX
(KpucTaNIMYeCKUX) Tel. B3anmMOCBS3b MEXIy CBOMCTBAMHU BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcOoOEHHOCTH arperaTHhIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne 6pOyHOBCKOTO ABMYKCHHUS.

2. Ha6monenue muddysun.

3. HaOmonenwue siBiieHUH, OOBACHSIIONUXCS MPUTSHKCHHEM WJIM OTTATKUBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopuvie pabomel u onvimul.

1. Ouenka auameTpa aToMa METOIOM PSIOB (C HCIOIb30BaHUEM (oTorpaduii).

2. OmpITh IO HAOIOIEHUIO TEILIOBOTO PACIIUPEHHUS Ta30B.

3. OnbITel 1O 0OHAPYKEHUIO ACUCTBUS CUI MOJIEKYJISIPHOTO TIPUTSHKEHUSI.



Paznen 3. /IBuskeHHe ¥ B3aUMOJAeHCTBHE Tel.

Mexanuueckoe JBUXKEHHME. PaBHOMEpHOE M HepaBHOMEpHOe JBUKeHUE. CKOpOCTb.
Cpenusis CKOpOCTb NPU HEPABHOMEPHOM JABUKEHUU. PacyeT myTu U BpeMEHU JIBHKEHUSL.

SlBnenve wHepuuu. 3aKOH HMHepUMU. B3aumopeicTBue Tesl Kak MpPUYMHA U3MEHEHUS
CKOPOCTH JBHXEHHUS Tela. Macca kak mepa uMHepTHOCcTH Tena. IlnotHocTe BemectBa. CBsi3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IUHUIIE 00bEMa BELIECTBA.

Cwia Kak XapakTepuCcTHKa B3aumonenctBus Teil. Cuia ynpyrocth M 3akoH ['yka.
N3mepenune cuiabl C MOMOIIBIO JUHAMOMETpA. SIBIeHUE TIAroTeHus W cuia Tsokectu. Cunta
TSOKECTH Ha Jpyrux IuiaHetax. Bec tena. HeBecomocTh. CliokeHHME CHII, HANlPaBJIEHHBIX IO
oaHou npsiMoi. PaBHogelicTByromas cuii. Cusa TpeHusa. TpeHHe CKOJIbKEHHS U TPEHHUE MOKOS.
Tpenue B IpUpoe U TEXHUKE.

Hemoncmpayuu.

Habmroienne MexaHu4ecKkoro ABMKCHUS Tela.
N3mepenne cCKopoCTH NPAMOIUHEHHOTO ABUKECHUS.
Habumronenue siBiaeHus vHEpLUU.
Habumronenne u3ameHeHus: CKOpOCTH MPU B3aUMOJIEHCTBUU TE.
CpaBHeHuE Macc 10 B3aMMOJEHCTBHIO TE.
CrnosxeHue cuil, HalpaBJIEHHbIX 110 OAHON IPSIMO.
Jlabopamopuwvie pabomut u onvimel.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKCHUS (LIAPHKA B KUIAKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).
2. OrmpeneneHue cpeiaHel CKOPOCTH CKOJBKEHHUS OpycKa WM IIapuKa MO HAKJIOHHOMN
TJIOCKOCTH.
3. Ompenenenue MIOTHOCTH TBEPIOTO TeNA.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (nedopMariii) Mpy>KUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI TPEHUSI CKOJIBKEHHUSI OT Beca Tena U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nes 4. laBiieHue TBEPABIX TeJl, ;KMIKOCTel U ra3oB.

Jasnenue. CriocoObl yMEHBIIICHUSI U YBEIUUYEHUS aBlieHus. JlaBneHue raza. 3aBUCUMOCTh
JABJIEHUS Ta3a OT 00beMa, Temrepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTHdeckue MamuHbl. 3aBUCUMOCTH JIABJICHUS KUIKOCTH OT
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rnyounsl.  'mapocratmueckuit  mapagokc. CooOmarommecss cocyabl.  ['mapaBindeckue
MEXaHHU3MBI.

Atmocdepa 3emuin u atmocdepHoe naBieHHe. [IpUUMHBI CyIIECTBOBAHMSI BO3AYIIHOM
ob6onoukn 3emmu. Omwir Toppuyennu. M3mepenue atMochepHOro MaBiieHHs. 3aBUCHUMOCTH
aTMOC(epHOrO JIaBJIECHUS OT BBICOTBI Haja YypoBHeM Mops. Ilpubopsl ans wu3MepeHus
aTMOC(EepHOTO AaBICHHUS.

JlelicTBHE )XUIIKOCTH U Tra3a Ha TOTPYKEHHOE B HUX TeJo0. BeiTamkuBaromas (apxumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJIEHUS ra3a OT TEMIIEPATYPHI.

Ilepenava naBieHUs KUAKOCTHIO U T'a30M.
CooOmiarommecs CoCy/Ibl.

I'mapaBanyeckuit mpecc.

[TposiBnenue neiicTBust aTMOCc(hepHOro aBJICHHS.
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3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BbEMa NOTPY)KCHHOW 4YacTh Tela H
IUIOTHOCTH KMJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM JKUIKOCTH.

VcinoBue IUIaBaHWS TeN: IUIABAaHUE WIM IIOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOLLIEHUS TUIOTHOCTEH TeJa U AKUAKOCTH.

Jlabopamopuvie pabomel u onvimul.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOW B KHIKOCTb
YacTH TeJa.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JEUCTBYIOIIEH Ha TeJo, IMOTPY:KCHHOE B
KHUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOIIECH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJa.

OnbIThL, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIbI, ACHCTBYIOIIEH Ha
TEJIO0 B KUJKOCTH, OT 00bEMa MOTPYKECHHOM B JKUJIKOCTh YaCTH Tejla U OT IIOTHOCTH
KHUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYUPOBAHHE JIOAKM M OINpEAENIEHUE €¢
rPy30M0IbEMHOCTH.

Pa3nen 5. PaGoTa u MomHoCTb. JHEPrus.

M

exaHuyeckas pabora. MOIIHOCTb.

HpOCTBIe MCXAaHU3MBbI: pblyar, 6J'IOK, HaKJIOHHasA IIJIOCKOCTB. HpaBI/IJ'IO PaBHOBCCHA

phlyara.

[Ipumenenue npaBmiia paBHOBeCUsl pblyara K OJOKY. «30J0TOE MPABUIIO» MEXAHUKU.

KHI[ IMPOCTBIX MCXAHU3MOB. HpOCTLIe MCXAaHU3MEI B 6LITy N TCXHHKC.

M

CXaHUYCCKasA OJSHCPIrus. Kunernueckas u MNOTCHUHAJIbHAA OSHEPIUs. HpeBpameHHe

OJIHOTO BH/Ia MEXaHUUYECKOHN SHEPTUHU B APYroil. 3aKOH COXpaHEHUs! JHEPTHU B MEXaHHKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie pabomel u onvimel.
1. Ompenenenne paOoOThl CHUIBI TPEHUS NPU PABHOMEPHOM JIBKEHMM Tela 10
TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBaHue yciaoBUi paBHOBECHS pblyara.
3. Usmepenue KI1J] HaKJIIOHHOH MIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOH SHEpTuu.
8 KJIACC

Pasznea 6. TemioBble ABJICHUS.

OCHOBHBIE ITOJIOKEHNS MOJIEKYJIIPHO--KUHETHYECKON TEOpUH CTpOeHus BeliecTBa. Macca
U pa3Mepbl aroMOB U MoOJeKyd. ONbITbl, MOATBEPKIAIOIIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEpAOTO, JKUJIKOTO U Ta3000pa3HOTO COCTOSIHUH BemiecTBa. Kpucrammueckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )KUIKOCTEH M TBEPABIX TSI HA OCHOBE TOJIOKCHHI
MOJIEKYJIIPHO--KUHETHYECKOH Teopun. (CmauMBaHUE M KalWUISIpHbIE SIBIICHUS. TeroBoe
pacIIMpeHHe U CKaTue.

Temneparypa. CBs3p TeMmIepaTypbl CO CKOPOCTBIO TEIJIOBOI'O JBMKEHMSI YacTHLL.
Baytpennss sHeprus. CnocoObl HW3MEHEHUsS BHYTPEHHEH OJHEPruu: TeIvlonepeaadya u
coBepuieHune paboTsl. Bubl Terionepenaun: TeIONPOBOAHOCT, KOHBEKIHS, U3TyUYEHHUE.



KonnyecTtBo TemnoTel. YenpHas TEINIOEMKOCTh BellecTBa. TermiooOMeH U TEeIUIoBOe
paBHOBecHe. YpaBHEHHE TeruioBoro Oananca. [lnaBneHne u OTBepJeBaHHWE KPUCTATUIMUECKUX
BEIIECTB. YAenpHas Temiora IutaBieHus. [lapooOpazoBanue u KoHjaeHcanus. lcmaperwe.
Kunenue. YnenbHas TerioTa napooOpa3oBaHusl. 3aBUCUMOCTb TeMIEpaTyphl KHUIIEHHUSA OT
aTMoc(hepHOro JaBICHHUS.

BnaxnocTe BO31yXa.

OHeprus TOILIMBA. Y JeJIbHAas TeIUIOTa CTOPaHUsl.

[Mpunmuner pabotsl TermoBbix aurateneit KIIJ[ TemnmoBoro nBurarens. TemoBbie
JIBUTATEIIN U 3aIUTA OKPYKAOIIEH CPEIBL.

3aKOH COXpaHEHUs U MPEBPALICHUSI SHEPTUU B TEIJIOBBIX ITpOLIECCaX.

Jemoncmpayuu.

Habmtoienue 6poyHOBCKOTO ABHKEHHSL.

Hab6monenue nuddysun.

Habmtoienue siBiieHni cMauyuBaHus ¥ KaWJUISIPHBIX SBJICHUH.

HaburoieHune TenaoBoro pacumpeHus Tel.

M3MeHeHune naBieHus ra3a npu M3MEHEHNN 00beMa U HarpeBaHUM WU OXJIAXKICHUH.
[IpaBuna uzMepeHus: TeMIepaTypsl.

Bunbl Temonepenaun.

OxJtax1eHue IpU COBEPLIEHUH PaOOTBHI.

©ooN O WDE

HarpeBanue npu coBepiiieHI# padOThHI BHSITHAMHE CHIIAMHU.

10 CpaBHeHuE TEII0EMKOCTEN pa3IM4HbIX BEIIECTB.

11. HabmroieHre KuneHus.

12. HaGuroieHre TIOCTOSIHCTBA TEMIIEPATYPhI MTPH IIABIICHHH.

13. Mojenu TeIIOBBIX JBUTATEIICH.

Jlabopamopuvie pabomel u onvimul.

OMBITHI 110 OOHAPYKEHUIO JCHCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKCHUS.

OMBITHI 110 BRIPANIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM MM caxapa.

OMnBITHI 110 HAOJIOJICHHUIO TEIIJIOBOTO PACIITUPEHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEIL
Omnpenenenue AaBieHUs BO3yXa B OaJJIOHE HIMpUIIA.

OnBITHI, AEMOHCTPUPYIOIIHME 3aBUCHMOCTh IAaBJICHHUS BO3AyXa OT €ro o0bema u
HArpeBaHUs WA OXJIKICHUS.
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6. IlpoBepka THIOTE3bl JIMHEWHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA IKHJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphI.

7. HaOmroneHne n3MEHEHHsI BHYTPEHHEH YHEPTUH TeJla B PE3yJIbTaTe TEIJIoNnepeiadn 1
pabOTHI BHEITHUX CHIL.

8. HccnenoBanue siBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUN XOJOAHON U TOPSYE BOJIBI.

9. OmpexneneHue KOJIUYECTBA TEIUIOTHI, IMOJYUYCHHOTO BOJOW TPHU TEILUIOOOMEHE C
HarpeTbiM METANIMYECKUM UIUHAPOM.

10. OnpeneneHre yaeapHON TEIUIOEMKOCTH BEIIECTBA.

11. UccnemoBanue mpoliiecca UCIapeHus..

12. OnpenienieHre OTHOCUTEIILHOM BIIYKHOCTH BO3/TyXa.

13. OmnpeneneHre yIeapHOM TETUIOTHI TUTABJICHUS JIbA.



Pa3nen 7. DnekTpryecKue M MATHUTHbIE SIBJIEHMUSI.

Onexkrpuzauus Ten. JlBa poja 3JIEKTPUUECKUX 3apsAaoB. B3aumopneicTBue 3apsmKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHJIBI B3aMMOJCHCTBHS 3apsDKEHHBIX Tell OT BEITHYHMHBI
3apsAJI0B U PACCTOSTHUS MEX]y TEIaMH).

Onexkrpuueckoe nose. Hanpsx€HHOCTh 3neKTprueckoro nosst. IlpuHuun cynepno3unuu
ANEKTPUYECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apszioB. DJIEMEHTApHBIN 3iekTpuyeckuil 3apsia. CtpoeHue
aToMa. [IpoBOIHUKM U TUBJIEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUUECKOTO 3aps/a.

ONEKTpUYECKUH TOK. YCIOBHMS CYIIECTBOBAHUS 3JIEKTPUUYECKOro ToKa. McTOuHUKH
MOCTOSIHHOTO TOKa. J[eHWCTBUS AJIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XHMHUYECKOE, MarHUTHOE).
DIEeKTPUYECKHI TOK B )KHUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OnexTpuueckoe HampspkeHue. ConpoTUBIIEHHE
IIPOBOJHMKA. YJEJNBbHOE CONPOTUBICHHE BelecTBa. 3akoH Oma 1aus8  ydyacTKa IIETH.
[locnenoBarenpHOE M NapajuIeIbHOE COEAMHEHUE POBOJHUKOB.

Pabota u MouHOCTb 351eKTpUUecKoro Toka. 3akoH [xoyns—JleHna. DnekTpudyeckue nenu
U IOTPEOUTENH IEKTPUUECKOM dHepruu B ObITy. KopoTkoe 3ambikaHUeE.

[locTostHHbIe MarHuThl. B3auMoaeilcTBUE MOCTOSHHBIX MarHuTOB. MAarHuTHOE IOJe€.
MaruuTtHoe nose 3eMiIn U €ro 3Ha4eHue Ui )KU3HU Ha 3emie. OnbIT Operena. MarHuTHoe nose
BJIEKTPUYECKOr0 TOKa. [[puMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha T[POBOJHUK C TOKOM. OJIEKTPOJBUIaTelb IOCTOSIHHOIO ToKa. Vcmonbs3oBanue
3JEKTPOJIBUTaTeel B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Oneiter @apanes. SIBieHue  dnekTpoMarHuTHOM  uHAyKuuu. [IpaBuino  Jlenna.
Onektporereparop. CrocoObl TOMYYEHHS JJIEKTPUUECKOM DHEPruu. OJIEKTPOCTAHIIUM Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTHUH.

Hemoncmpayuu.

DIeKTpu3anus Tel.
JIBa posia NeKTpUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSKEHHBIX TeJl.
VYCTpoUCTBO U IEHCTBHE MIEKTPOCKOIA.
DneKTpocTaTH4ecKast MHIYKIHSL.
3aKOH COXpaHEHHUS AEKTPUUECKUX 3aPs/I0B.
[TpoBOAHMKY U JUDIEKTPUKH.
MonenupoBaHue CUIOBBIX JTUHHUH AIEKTPUIECKOTO MOJIS.
N cTouyHNKM TOCTOSTHHOTO TOKA.
JIeficTBHS 3IIEKTPUIECKOTO TOKA.
. DNEKTPUUECKUN TOK B JKUIKOCTH.
. ["a30BBbIii pa3ps.
. I3Mepenue cuibl TOKa aMIEpMETPOM.
. I3MepeHue aIeKTpUYeCKOro HalpsiKEHHs BOJIBTMETPOM.
. Peoctat u mara3uH conpoTUBIECHUM.
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. B3anMmoielicTBre TOCTOSSHHBIX MAarHUTOB.

. MosenupoBanrue HEBO3MOKHOCTH pa3IeJICHUs TIOJT0COB MAarHHTA.
. MozenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarHuTHOE moJie ToKa. DJIEKTPOMArHUT.

. JleficTBue MarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.

. DIIEKTPOABUTATEINb TOCTOSIHHOTO TOKA.

NN PR R e
B O © 0~ O



22.
23.
24.
25.

HccnenoBanue siBIEHUS 3J1€KTPOMAarHUTHONW MHYKIIUH.

Onsitel Dapagest.

3aBUCUMOCTh HaIrpaBJICHHUA MHAYKIIUOHHOI'O TOKa OT yCHOBI/Iﬁ €0 BO3HUKHOBCHUSI.
DIEeKTpOreHepaTop NOCTOSHHOIO TOKA.

Jlabopamopuwvie pabomut u onvimel.

1. OmnbITH MO HAOIOICHHIO AIIEKTPHU3ALINN T HHAYKLIUEH U IPU CONPUKOCHOBEHUH.

2. HccnenoBaHue AeHCTBUS 3JIEKTPUUECKOTO M0JI HA IPOBOJHUKH U AUIIEKTPUKH.

3. CoOopka u rpoBepka paboThl MEKTPUUECKON LENH IOCTOSHHOTO TOKA.

4. V3mepeHue U peryarupoBaHUE CUJIbI TOKA.

5. H3mepeHue u peryaMpoBaHue HaIPsKEHUsL.

6. MccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, UAYILLETO Yepe3 PE3UCTOP, OT CONPOTHUBIICHUS
PE3UCTOPA U HAIPSIKEHHSI HA PE3UCTOPE.

7. OmpITbl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  3JEKTPUYECKOTO  COMPOTHBIICHUS
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIIAJHU IIONIEPEYHOr0 CEYEHHS U MaTepHala.

8. IlpoBepka mpaBuia CIOXXKEHUS HAINPSDKEHUHM IPU MOCJIEI0BAaTEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

9. IIpoBepka npaBuiia AJsl CUIIbI TOKA MPH NAapaJUIEIbHOM COCTUHEHUN PE3UCTOPOB.

10. Onpenenenne paboThI AEKTPUUECKOTO TOKA, UAYILETO Yepe3 PE3UCTOP.

11. OmnpeneneHrie MOIIHOCTH AIEKTPUUYECKOTO TOKA, BBIJEIIIEMOI Ha pe3UCTOpE.

12. MccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HANpsHKEHUS
Ha Heu.

13. Onpenenenne KI1J] HarpeBarems.

14. ccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS ITOCTOSIHHBIX MarHUTOB.

15. 3yyeHre MarHMTHOTO MOJSI MOCTOSHHBIX MAarHUTOB NpPU HMX OOBEAWHEHUU HU
pa3lIeNeHNN.

16. MccnenoBanue NEHCTBHS QIIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHL, 1EMOHCTPUPYIOIINE 3aBUCMOCTb CHJIbI B3aUMOAEHUCTBUS KaTYILIKHU C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

18. N3yueHue aeCTBUS MAarHUTHOTO MOJISl HA IIPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3yueHue paboThl HJIEKTPOIBUTaTENs.

20. Uzmepenue KI1/] anekTpoaBuraresbHOM yCTaHOBKHU.

21. OnBITEI TIO WCCIIEIOBAHUIO SIBJICHUS DJICKTPOMATHUTHOW WHIYKIIMH: WCCIIETIOBaHHE
M3MEHEHUH 3HAaYEHMsI U HAaIPABJIEHUS MHAYKLIIMOHHOIO TOKa.

9 KJIACC

Pa3nen 8. Mexanndeckue siBJIeHHs.

Mexannueckoe nBwkeHue. MarepuanbHas Touka. Cuctema orcuera. OTHOCUTEIHLHOCTH
MEXaHMYECKOTO JIBW)KEHHUsA. PaBHOMEpHOE mpsMoJIMHENHHOe JBUXkEeHHEe. HepaBHOMepHOE
npsiMoiuHeiiHoe aBukeHue. CpedHsisi ¥ MTHOBEHHass CKOPOCTh Teja MpU HEPaBHOMEPHOM
JTBUKCHUH.

Yckopenue. PaBHoyckopeHHOE TpsiMOJIHHEHOe nBrxkeHne. CBoOogHOe maeHue. OnbIThI

Tammnies.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u yacrora oOpamenus. JluneitHas u
YTJI0Basi CKOPOCTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

ITepsoiii 3akon Herotona. Bropoii 3akon Hetorona. Tperuii 3akoH Herorona. IlpuHumn
CYIIEPIIO3ULINY CHIL



Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUila TPEHUS CKOJIBXKEHHUS, Ccujla TPEHUs
MIOKOS, IPYTUe BU/IbI TPEHHUS.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpPEHHE CBOOOJHOTO MaJeHHUS.
JBwxenue 1utaHer Bokpyr Cosnna. IlepBas kocmuueckas ckopocts. HeBecomocTs
Heperpys3Ku.

PaBHOBecue MaTepuanbHOI TOUKH. AOCONIOTHO TBEPIOE Teno. PaBHOBEecHe TBEPAOTO Tena
C 3aKpEIUICHHOM OChi0 BparieHus. MomeHT cuiibl. LleHTp TsbxecTu.

Nmnynec Tena. M3menenue umnyinbca. VMiynbe cuibl. 3aKOH COXpPaHEHUS HMMITYJIbCA.
PeakTuBHOE 1BHKEHME.

Mexanuueckasi pabora U MOUIHOCTb. PaboTa cui TshKecTH, ynpyroctd, TpeHus. Csi3b
sHepruu u pabothbl. IloTeHuManbHas SHEprus Tena, MOJHATOrO HaJ MOBEPXHOCTBIO 3EMIIH.
[TorennuanbsHast 3Heprus cxxaroi npyxuHsl. Kunernueckas sueprusi. Teopema 0o KHHETHYECKON
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPrUH.

Hemoncmpayuu.

1. HabGmoneHne MeXaHU4eCKOro ABUKEHUSI T€1a OTHOCUTENIBLHO Pa3HbIX TEJl OTCUETA.

2. CpaBHEHHE MyTEH W TPACKTOPUH NBMIKECHUS OJHOTO W TOTO K€ Tela OTHOCHUTEIHHO
Pa3HbIX TEJ OTCUETA.

H3mepeHne cKopocTu U YCKOPEHUS IPSIMOIMHENHOTO IBUKECHUS.

HccnenoBanue Npu3HaAKOB paBHOYCKOPEHHOT'O IBUKEHUS.

HaOnroneHnue qBMKEHUS Tela O OKPYKHOCTH.

HaOnronenne MexaHUYeCcKHX SIBICHU, TPOUCXOIAIINX B cucTeMe oTcueTa «Tenexkarn
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IpU €€ PaBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENIBHO KaOWHeTa PU3NKHU.

7. 3aBUCHUMOCTb YCKOPEHUS TeJla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CUIIBI.

8. HaOmoneHue paBeHCTBaA CHII TPH B3aUMOJICHCTBHH TEII.

9. H3meHneHue Beca Tena IpU YCKOPEHHOM JIBH)KEHHH.

10. Ilepenaya ummynbca Npu B3aUMOJICHCTBUU TeIl.

11. IlpeoOpa3oBaHus SHEPTHU IPU B3aUMOACHCTBUH TEIL.

12. CoxpaHenue nMIysbca Mpu HEYIIPYroM B3aUMOJICHCTBUH.

13. CoxpaHeHue UMIyIbca MpU a0COTIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroieHue peakTUBHOTO JBHKEHUS.

15. CoxpaHeHue MeXaHU4ECKOM SHEprur Mpu CBOOOIHOM Ia/IEHHH.

16. CoxpaHeHnue MeXaHU4ECKOM SHEprUy NPy IBUKEHUU Tela MO JeHCTBUEM MPY>KUHBI.

Jlabopamopnwvie padbomut u onvimel.

1. KoncTpyupoBaHMe TpakTa A pa3roHa U JAJbHEHIIEro paBHOMEPHOIO JBHXKEHHS
[IapUKa WIH TEIEKKH.

2. OmnpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHWS OpyCKa WM JBIKCHHS [IapUKa TI0
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHne yCKOpPEHUs Teida NpU PAaBHOYCKOPEHHOM JIBM)KEHUHM IO HAKJIOHHOMN
TJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHUMOTE3bl: €CIM TNPU PABHOYCKOPEHHOM JIBWKEHHH O€3 HavaJbHOH
CKOPOCTM IIyTH OTHOCSTCS KaK psiJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. MccrnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIbHOTO
JIaBJICHUSI.



7. Omnpenenenue KodHPUITUEHTA TPEHUS CKOJTBKCHHUS.
Onpenenenue KECTKOCTU IPYKUHBL.
9. Onmnpenenenne paboOTbl CWIbl TPEHUs IPU PABHOMEPHOM [BIKEHHH Tela IO
TFOPU30HTAJIBHONW OBEPXHOCTH.
10. Onpenenenne pabOTHl CHIIBI YNPYTOCTH HpPU MOABEME Tpy3a C HCIHOIH30BAHHUEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

11. V3y4denue 3aKkoHa COXpaHEHUS SHEPTUU.

Pa3nen 9. Mexanuveckue KoJjieOaHusl U BOJIHBI.

Konebarensnoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHMN: TMEPHOJ], 4acToTa,
aMIUIMTyna. MareMarudeckuil W INpYKMHHBIM MasTHUKW. [IpeBpaimieHue dHepruu Ipu
K0J1€0aTeNbHOM JABH)KEHUU.

3aryxatomue konebanus. Beinyxennsie konedanus. Pesonanc. MexaHndeckue BOJHBI.
CpolicTBa MexaHU4eCcKUX BOJIH. [Ipo/1osibHbIE U MONIEpeYHbIe BOJIHBL. J{JIMHA BOJHBI U CKOPOCTb
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e¢ pacrpocTpaHeHHs. MexaHuuecKue BOJIHBI B TBEPJIOM TeJle, CeiiCMUYECKHE BOJIHBI.
3ByK. ' poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxeHue 3Byka. IHPpa3ByK U yJIbTpa3ByK.
Hemoncmpayuu.

Habmonenune xonebanuii Ten o AeMCTBUEM CUIIBI TSDKECTU M CUJIBI YIIPYTOCTH.

Habmonenune xosnebanuii rpy3a Ha HUTU U HA IIPY>KUHE.

HaOnroneHnue BoIHYK/IEHHBIX KOJI€OaHUN 1 pe30HaHca.

Pacnipoctpanenue npooIbHBIX U MOTIEPEYHBIX BOJIH (HA MOJIENN).

HaOnroeHnue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.
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AKyCTHUECKHUI pPE30HAHC.
Jlabopamopusie pabomel u onvimel.
1. Onpenenenue 4acTOTHI U TIEPHO/Ia KOJICOAHUI MATEMAaTHUYECKOTO MAasITHUKA.
2. OrmpexneneHue 4aCTOThI U IEpUOA KOIeOaHUH MPY>KUHHOTO MasATHUKA.
3. HccnenoBaHue 3aBHCHUMOCTH TMEpPHOJA KOJIEOaHM MOABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTH TMepUoa KOJeOaHU MPY>KUHHOTO MasTHHUKA OT MacChl
rpy3a.
5. TlpoBepka HE3aBUCUMOCTU TepuoAa KojeOaHUM rpysa, MOJBEUICHHOTO K HUTH, OT
Macchl Tpy3a.
6. OmBITBI, JEMOHCTPUPYIONIME 3aBHCUMOCTh IEPHOAA KOJCOAHWA TPYKUHHOTO
MasTHUKA OT MACChl ITPy3a U KECTKOCTU MIPYKUHBI.
7. W3mepeHue yCKOpeHHs CBOOOHOTO MaACHUSI.
Pa3nen 10. DjiekTpoMarHuTHoE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJTHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkana 3eKTpoMarHuTHIX BOJH. Mcronb30BaHKEe 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.
DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa 371€KTPOMAarHUTHBIX BOJIH.
2. BomHOBBIE CBOICTBA CBETA.
Jlabopamopnwvie pabomut u onvimel.
1. H3ydeHwue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0O MOOMIIBHOTO TeedoHa.



Pa3nen 11. CBeToBble siBJIEHHS.
JlyueBasg mognens cBera. Mcrounuku cBeta. lIpsMonuHEHOE pacnpOCTpaHEHHUE CBETA.
3armenus Connua u JIynsl. Otpaxkenue ceta. [1Imockoe 3epkano. 3aKOH OTpakeHUs CBETa.
[Tpenomiienue cBera. 3aKoH NpesoMiieHUs cBeTa. [1ojIHOe BHYTpEHHEE OTpaKEHUE CBETA.
Hcnonb30BaHue MOJTHOTO BHYTPEHHETO OTPaXKEHHS B ONTHUYECKUX CBETOBOJIAX.
Jlunza. Xox nmyueit B smu3ze. OnTuueckas cucrema ¢oroamnmnapara, MHUKpPOCKONa U
Tesneckomna. ['a3 kak ontudeckas cucreMa. bin3opykocTs U 1ambHO30PKOCTb.
Pasnosxxenue Oesnoro cBeta B criekTp. OnbiTel HptoToHA. CliokeHHe CIEKTPabHBIX I[BETOB.
Jucnepcus csera.
Hemoncmpayuu.
[IpsimonHeHOE pacpOCTpaHEeHUE CBETa.
OtpakeHue cBera.
[Tomyyenue n300pakeHni B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Tpenomnenue cBera.
OnTryeckuii CBETOBOI.
Xon nydeil B coOuparomie auHse.
XoJI nydel B pacCEeUBArOLLEH JIMH3E.
[Toryuenue n300paskeHU C TOMOIIBIO JIHH3.
. [punnun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.
10. Mogens rnasa.
11. Paznoxxenue 0enoro cBeTa B CIEKTP.
12. Tlony4enue Oenoro cBera MpH CI0KEHUU CBETA Pa3HBIX 1IBETOB.
Jlabopamopusie pabomel u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yIJia MaJeHHUs.
2. Hzydenme xapakTepUCTHK U300paKEHUS MPEIMETa B TNIOCKOM 3epKale.
3. HccnenoBaHue 3aBUCUMOCTH yTJia MPEIOMJICHHS CBETOBOTO JIyda OT yrja MmaJieHus Ha
IPaHULIE «BO3YX—CTEKIIO».
[Tony4yenne n300paxkeHni ¢ MTOMOIIBIO COOUpArOILEH TUH3BI.
Omnpenenenne GOKYCHOTO pacCTOSIHUS U ONITUYECKOM CUJIbl COOMPAOIIEN JINH3BI.
OnbITHI IO Pa3IOKEHNUIO OETIOr0 CBETA B CIIEKTP.
OnbITHl O BOCHPUATHIO 1IBETA MPEIMETOB IPU MX HAOJIOJEHUU 4Yepe3 I[BETOBbIC
(GUIBTPBL.
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Pa3nen 12. KBaHTOBBIE SIBJIEHUSI.

OmnswiThl Pesepdopaa u mnanerapHas mojnenb aroma. Monens atroma bopa. Ucnyckanue u
MOrJIONIeHUE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIEKTPBI.

PamnoaktuBHOCTE. Anbda-, Oeta- u ramma-uzmydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnass moxens aromuoro siapa. W3orombl. PaanoaktuBHble mnpeBpamieHus. [lepuon
noyypacnaaa aTOMHBIX sIZIEp.

SnepHble peakuu. 3aKOHbI COXpaHEHUs 3apsAJ0BOTO U MAaCCOBOIO YKMCEN. DHEPIrusl CBSA3U
aToMHBIX siiep. CBsi3b Macchl M 3Hepruu. Peakiuum cuHTte3a u jAeneHus saep. McrouHuku
sHeprun CoJIHIIa U 3BE3/I.

Anepnas sHepreTuka. J[eficTBUs paliOaKTUBHBIX U3JIYYEHUM HA )KUBBIE OPTAaHU3MBI.

Hemoncmpayuu.

1. CnexTpbl U3Ty4Y€HHUS U TOTJIOIIEHHS.

2. CpoexTpbl pa3TUYHbIX Ia30B.



CnekTp Boziopoja.
Habmonenue TpekoB B kamepe BuibcoHa.
Pabora cuérurka HOHU3HUPYIOLIUX U3TyYEHHH.
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Peructparus u3ny4eHus IPUPOTHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopuwvie pabomut u onvimel.

1. HaGumroneHue CIUTONIHBIX U TMHEHYATBIX CIICKTPOB H3ITyUCHHUS.

2. HccnenmoBanue TPEKOB: M3MEPEHHE SHEPIMHM YacTULBI MO TOPMO3HOMY IyTH (IO
dotorpadusam).

3. H3mepenwne paanoakTUBHOTO (hOHA.

IToBTOpPHUTENBLHO-00001IAKOIINI MOLYJIb.

[ToBTOPUTENEHO-0000IIAOMUK  MOIY/Ih  MPEJAHA3HAUeH IS CHCTEMAaTH3alluu U
00001IeHNUS TPEIMETHOTO COACPKAHKS U OIBITA NEATEIHbHOCTH, IPUOOPETECHHOTO MPH U3YUYCHUU
BCEro Kypca (DPU3MKH, a TaKKe JJIs MOATOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢busuke 1715 00y4yaronuxcs, BEIOPaBIIMX ATOT YYEOHBIN MpeaMeT.

[Ipy wW3ydeHWW JAHHOTO MOJYJS pEATH3YIOTCS MW CHUCTEMATH3UPYIOTCS  BHJIBI
NESATCIIbHOCTH, Ha OCHOBE KOTOpPBIX oOecredymBacTCs JIOCTIDKEHUE TIPSIMETHBIX H
METAINpPEIMETHBIX TUIAHUPYEMBIX PEe3yJIbTaTOB O0Y4eHHUs, (POpMUPYETCS €CTeCTBEHHOHAYYHAs
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICJOBAHMS SIBICHHH MPHPOJIBI W TEXHHUKH,
OBJIAJICHHC YMEHUSMHU OOBSICHATh (U3NYCCKUE SBJICHHS, NPUMCHSS TIOTyYCHHBIC 3HAHUSA,
peliaTh 3aa4n, B TOM YUCIIe KAYSCTBCHHBIC M SKCIICPUMEHTAIBHEIC.

[TpuHIMNIHATBHO AEATEIHHOCTHBINA XapakTep JaHHOTO pa3feNia peann3yercs 3a CYET TOoro,
9TO 00yYaIONUECs BBITOIHSIOT 33/IaHUS, B KOTOPBIX UM MPEJIaracTcs:

Ha OCHOBE ITOJIYYCHHBIX 3HAHHUH Paclio3HaBaTh U HAYYHO OOBICHATH (PU3HUSCKUE SIBIICHUS
B OKpYXKarollei Mpupojie U MOBCEIHEBHON KU3HH,

MCIIONIb30BaTh HAayYHbIE METOJbI MCCIEAOBaHUS (U3UUYECKUX SBICHHUM, B TOM YHCIE IS
MIPOBEPKHU THITOTE3 U TIOTYICHHS TEOPETUICCKUX BBIBOJIOB;

OOBSCHSThL HAYYHBIE OCHOBBI HAMOOJIEe BaXXHBIX JIOCTMDKCHUH COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPAKTUYECKOTO HCIOIb30BaHUS PA3NUYHBIX HCTOYHUKOB DHEPTMH HA OCHOBE
3aKOHA MPEBPAIICHHS U COXPAHEHHSI BCEX M3BECTHBIX BUIOB SHEPTHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3ydyenne ¢uU3MKM Ha  ypOBHE OCHOBHOTO OOLIEr0o 0Opa3oBaHMs HAIpaBICHO Ha

JOCTHKEHUE JTMYHOCTHBIX, METAIIPEIMETHBIX M IIPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

B pesynbrare usydeHus (u3MKM Ha YpPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUS Y
oOydatorierocst 0yayT c(opMHUPOBaHbI CICAYIOIINE TMYHOCTHBIC PE3yIbTAThl B YACTH:

e 1) IaTpHOTHYECKOr0 BOCIIUTAHHUS:

® - IPOSIBIICHHE MHTEpECa K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PH3HUYECKOM
HayKH;

® - [ICHHOCTHOE OTHOILIEHHE K JOCTHKCHHUIM POCCUHCKUX YUCHBIX--(DU3UKOB;

e 2) rpa:kIaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:

® - FOTOBHOCTH K aKTUBHOMY YYaCTHIO B 0OCYKJCHHH OOIIECTBEHHO 3HAYNMBIX M THUECKUX
npo0JieM, CBA3aHHBIX C MPAKTHYECKUM PUMEHEHUEM JOCTHKEeHUH (pusnky;

® - 0CO3HAHHE BA)KHOCTU MOPAJIBHO--3THYECKUX MPHUHITUIIOB B IEATEILHOCTH YUCHOTO;

e 3)3CTeTHYeCKOro BOCIIHTAHUSI:

® - BOCIPHATHE ICTETHMYECKUX KAYeCTB (PM3MUCCKON HAYKH: €€ TapMOHUYHOTO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JAKOHHYHOCTH;

e 4) IEeHHOCTH HAYYHOT0 NMO3HAHUA:

® - OCO3HaHHE IIEHHOCTH (PU3MYECKOH HAYKM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHpAa,
OCHOBBI Pa3BUTHSI TEXHOJIOTUH, BXKHEHINEH COCTABISIONIEH KYIbTYPBI;

® - pa3BUTHE Hay4yHOM JIF00O03HATENBHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON IeATEIbHOCTH;

e 5) ¢popMupoBaHus KYJIbTYPHI 310POBbSI M YMOLHOHAJIBLHOT0 (JIATOTIOIYYHS:

® - OCO3HaHME LIEHHOCTH Oe30macHOro oOpaza *XU3HM B COBPEMEHHOM TEXHOJOIMYECKOM
MHUpE, BKHOCTH TpaBWJI OE30MIaCHOTO TIOBEACHUS Ha TpPAaHCIOPTE, Ha JOporax, ¢
AIIEKTPHUYECKUM U TETIOBBIM 000PYIOBAaHUEM B IOMAITHUX YCIOBHSIX;

e - chOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
e IpaBa y Apyroro 4enoBeka;

e 6) TPYAOBOI0 BOCIIMTAHUSI:

® - aKTHBHOE YYacTHE B PEUICHWU MPAKTUYECKHUX 3a7ay (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHu3alM, ToOpojaa, Kpas) TEXHOJIOIMYECKOM M COLMAIbHOM HampaBJIeHHOCTH,
TpeOYIOUIMX B TOM YHUCIIe U (PU3NYECKUX 3HAHUA;

® - MHTEpEC K MPAKTUIECKOMY U3yUSHHIO MTPO(ECCHid, CBSI3aHHBIX C (PH3HKOIL;

e 7)IKOJOrHYeCKOr0 BOCIIUTAHMS:

e - OpHEHTAlMs Ha NpUMEHeHHEe (U3NYECKMX 3HAHUM JJIs pelleHus 3ajad B 0O0JIacTH
OKpY>Karoliel cpefpbl, MIIAHUPOBAHUS MOCTYIKOB M OLEHKHM MX BO3MOXHBIX IMOCIEICTBHUM
JUISL OKPY>KalOIEe CpeJibl;

® - OCO3HAHHE TI00ATFHOTO XapaKTepa YKOJIOTHIECKUX MPOOIIEM U ITyTeH X PEIICHHS;

e 8)aganTanuM K U3MEHSIIOIHUMCS YCJIOBHSIM COLMATBLHON M IIPUPOIHON Cpe/bl:

® - TIOTPeOHOCTh BO B3aMMOJCHCTBHHM TIPH BBIIOJHEHUH WCCIECAOBAaHUH ¥ TIPOEKTOB
(bu3nvecKoil HalPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHHUSM APYTHX;

® - [IOBBIIICHHE YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO AESTEIbHOCTD;

e - MOTPeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHWH, B TOM 4YHcle (OPMYIMPOBATH WUICH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

® - 0cCO3HaHHE Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;



¢ - [UTAHUPOBAHHE CBOETO PA3BUTHUS B IPHUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUM;

® - CTPEMIICHUEC aHAJIM3UPOBATH U BBIABIIATE B3aUMOCBA3HU ITPUPOIEL, 06I_HeCTBa 1 3KOHOMHMKH,
B TOM YHCJIC C UCIIOJIb30BAHUEM (bl/ISI/I‘{eCKI/IX 3HaHHﬁ;

® - OLEHKAa CBOUX JEHCTBUH C YYCTOM BIMSHMS HA OKPYXKAIOLIYIO CpEAy, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynpraTe OCBOEGHMsSI MpOrpaMMbl IO (U3MKE Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHusi y oOyuyatomerocsi OyayT choOpMUPOBaHBI MeTalpeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIIME TI03HABATEIbHBIE YHUBEPCAIbHbIC Y4eOHbIE [EHCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCaJbHbIE YUeOHBIC IEHCTBHS, PETYIATHBHBIC YHUBEPCAIbHBIC YIeOHBIE IEHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBbHBIC yqeﬁm,le JeHCTBUA

Ba3oBrle Jlornuyeckune aefcTBUA:

BBISIBJISITH U XapaKTEPU30BATh CYILIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBIICHUIN);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M IIPOTUBOPEUUS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BBISBIISATh NPUUMHHO--CJIEICTBEHHBIE CBSI3U NPU HU3YYEHUU (PU3MUECKUX SIBICHUN U
nmponeccoB, aAcjaTb BbBIBOJALI C HCIOJbB30BAHUEM JACAYKTHBHBIX W HWHAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh I'MIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpPATh CHoco0 pemieHus ydeOHOW (Qu3nMyeckod 3a1adu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIICHHS, BBHIOOp Hamboiee IMOAXO/IIEro ¢
Y4€TOM CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciaenoBarejbCcKkue 1eiiCTBUA.

HCII0JIb30BaTh BOIIPOCHI KAK UCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHMS;

MMPOBOANTH 10 CaMOCTOATEIIBHO COCTaBJICHHOMY iany OIIBIT, HECI0KHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NIECKOTO SBICHUS;
OLICHMBAaTh Ha MPUMEHHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, MOJYUYEHHYIO B XOJ€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSITENILHO  (popMynMpoBaTh  OOOOIIEHHWS ¥  BBIBOABI IO  pe3yjbTaTam
MPOBEJICHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JallbHEHIIIee pa3BUTHE GU3NUYECKUX MPOILIECCOB, a TAKKE
BBIJIBUTATh TPEINON0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

PabGora c undpopmanmei:

NPUMEHSTHh pa3jIMYHbIe METOJbI, WHCTPYMEHTBI M 3alpOChl MPH TOWCKE W OTOOpe
nH(pOpMallMU WIK JaHHBIX C YUETOM IpeaoKeHHOU yueOHOo! (hu3nueckoi 3a1auu;
aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMAIHIO PA3ITUIHBIX
BUJIOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (hOpMy TpeAcCTaBiIeHUS WHGOPMAIUU |
WITIOCTPUPOBATh pEIIaeMble 3a/la4d HECJIOXKHBIMH CXEMaMH, JuarpaMMaMH, WHOU
rpaduKoil 1 UX KOMOMHALIUAMHU.



KoMMmyHMKaTHBHBbIE YHUBEPCAJIbHbIE yYeOHbIE 1eiCTBUS:

B XoJe OOCyXIeHHS Yy4eOHOTO Marepuana, pe3yibTaToB JIA0OpaTOpHBIX pPadOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKIaeMOM TEMBbI U BBICKA3bIBaTh UJCH,
HalleJIeHHBIE Ha PELICHUE 3aa4ul U MOIepiKaHue 01aroKenaTeIbHOCTH OOIeHNS;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHHSAMU JAPYrUX YYaCTHUKOB JIMAJIOTa,
O0OHapY)KMUBAaTh PA3IMUUE U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M IIMCbMEHHBIX TEKCTAX;

NyOJMYHO  TPENCTABIATH  PE3YNbTAaThl  BBHIIOJHEHHOTO  (DM3MYECKOTO  OIBITA
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHMMATh M HCIIOJB30BaTh NMPEHMYILECTBA KOMAHIHON M WHAMBUAYAJIbHOW pabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckoit mpoOIeMsl;

NPUHUMATh LEId COBMECTHOHW JEATEIILHOCTH, OpPraHW30BBIBATh JCHCTBUS IO €€
JOCTHXKEHUIO: PACIpesesIiTh POJIH, 00CYXKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHNS HECKOJIBKUX JTFO/ICH;

BBITIOJIHATH CBOIO 4acTh Pa0OTHI, AOCTHTrash KAueCTBEHHOTO pE3yJbTaTa IO CBOEMY
HAIpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMUA KOMAH/IbI;
OLICHMBATh KA4eCTBO CBOETO BKJIAZa B OOMMUH TPOAYKT 1O KPHUTEPHSM,
CaMOCTOATENIFHO CPOPMYTHMPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBUSL.

PerJIHTI/IBHbIe YHUBEPCAJIbHBLIC yqeﬁmﬂe JelCTBUA

Camoopranusanus:

BBISBIISATH POOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYalUsX, TPEOYIOUINX Ui PEeLIeHUs
(bu3nyecKuX 3HaHUMH;

OpPUEHTUPOBAThCSI B Pa3IMYHBIX MOAXO0JAX NPHUHATHUSA pelleHUud (MHIMBUAYAIBHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATHE PEIIEHUH IPyIIoi);

CaMOCTOSITEJIbHO COCTAaBJIATh AJITOPUTM pEIIeHUs (U3UUECKOM 3ajauu MM IJIaHa
UCCIIIOBAaHUS C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHpPOBAaTh MpearaéMble BApUAHThI PELICHUH;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIlIeHHE.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJUIEKT:

JlaBaTh aJIEKBATHYIO OLIEHKY CUTYyallM U IIPeUIaraTh IUIaH €€ N3MEHEHMS;

OOBSICHATh TMPUYMHBI JOCTHXKEHHUSA (HEIOCTHMIKEHUS) Ppe3ylbTaToB JesTEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETECHHOMY OIBITY;

BHOCHTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ1 BBIMOJIHEHUS (PU3HUECKOTO
UCCIICIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHMBIIUXCS
CUTyallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

CTaBUThH ce0s1 Ha MECTO APYroro YeloBeKa B XOJ€ CIOpa WIN JIUCKYCCUU Ha HAYYHYIO
TeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOC MpaBO Ha OIIMOKY NpU peUIeHHH (GHU3UYECKUX 3aJady Wid B
YTBEP)KJICHUSIX HA HAy4YHbIE TEMBbI M TAKOE K€ MPaBo JAPYyroro.

INPEIMETHBIE PE3YJIbTATbBI



K xoHiy o0yuyenus B 7 KJjacce MpeaMETHbIC pe3yJabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

UCMOJIb30BaTh IOHATHS: (U3UYECKUEe M XUMHUYECKUE SBJICHUS, HaO0/IeHHe,
HKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHHULBI (PU3MUYECKUX BEIMYHMH, aTOM, MOJIEKYIIa,
arperatHble COCTOSIHHS BeIIecTBa (TBEpAOE, KHUIKOE, Ta3000pa3HoOe), MEXaHUIECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpPaBHOMEpPHOE,  HIPSAMOJIMHEHHOE),  TpaeKkTopus,
paBHOAEHCTBYIOIas cwia, aedopmanus (ynpyras, IUIacTUYecKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnnyath siBiieHus (aud¢ysus, TenaoBoe ABUKEHHE YAaCTHIl BEIECTBA, pABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBU)KEHUE, MHEPLIMS, B3aUMOJICHCTBUE TEJ, PaBHOBECHE
TBEPABIX TEJI C 3aKPEIUICHHOM OChbIO BpalleHMs], INepeJaya AaBJICHUS TBEPIAbIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMoc(epHOe JaBieHUE, IIaBaHUe T, IPEeBpaIeHUs
MEXaHUYECKOM SHEpruM) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3YYEHHBIX (PU3MUECKUX SIBJICHUI B OKPY)KAIOLIEM MUPE, B
TOM 4YHcle (PU3MUYECKUE SBICHHS B IMPHPOJE: NMPUMEPHI IBMKEHUS C Pa3INYHBIMH
CKOPOCTSIMH B JKMBOM M HEXHMBOW NPUPOJE, NEHCTBUE CUJIBI TPEHUS B IPUPOJE U
TEXHUKE, BIMAHUE aTMOC(EpPHOro HaBlICHHs Ha XXUBOW OpPraHu3M, IUIaBaHHE pPbIO,
phpluaru B Teje 4eloBeKa, IPU 3TOM INEPEBOJUThH MPAKTUYECKYIO 3a/lady B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIMCHIBATh M3YYCHHBIC CBOMCTBA TeN U (PU3UUECKUE SBICHUS, HUCIIONB3Ys (PU3NIECKHE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIA YIPYTOCTH, CHJIa TSDKECTH, BEC Tejla, CHJAa TPEHHs, [aBJICHHE
(TBEépIOro Tena, JKUAKOCTH, Tras3a), BBITAJIKMBAIOLIAs CUJIa, MeXaHM4yeckas paloTa,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbI, KO3()(UIMEHT TMOJIE3HOTO JAEeUCTBUS
MEXAaHU3MOB, KMHETUYECKasi W MOTEHLMaJIbHAsl SHEPIUs), IPU ONUCAHUM TNPABUIBHO
TPaKTOBaTh (PM3MUECKUI CMBICI UCIIOJIb3YEMbIX BETMUYHH, UX 0003HAUEHHS U €JMHULIBI
(GU3MUeCKUX BEIMYMH, HAXOIUTh (OPMYJIBI, CBS3BIBAIOLINE TaHHYI (U3NYECKYIO
BEJIMYMHY C JPYIMMH BEJIMYMHAMH, CTPOUTh TpadUKH M3YUYEHHBIX 3aBUCUMOCTEH
(GUBUYECKUX BEINYHH,

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBICHHUS W IPOLECCHl, HCIONb3Ys
IpaBUJia CIOKEHUsl cuil (BIOJb OAHOM mpsiMoif), 3akoH I'yka, 3axon Ilackans, 3akoH
Apxumena, MpaBWIO paBHOBeCUS pbluara (0JI0Ka), «30J0TOE MPABUIO» MEXAHHKH,
3aKOH COXpPaHEHMsI MEXaHMYECKOM DSHEpPruu, IpU H3TOM J1aBaTh CIIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMChIBATh €M0 MaTEMATHUYECKOE BBIPAXKEHHUE;

OOBSICHATh (PU3NYECKUE SIBICHUS, MPOIECChl W CBOWCTBA Teld, B TOM YHUCIE U B
KOHTEKCTE CUTYallli MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BIABIATh IPUUUHHO-
-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH 00bSICHEHNE U3 1—2 TOrMYecKuX 1IaroB ¢ Onopoit Ha 1—
2 u3y4YeHHBIX CBOWcTBa (U3MUECKHX SBICHHUM, (U3MUECKHX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiaTte pacueTHble 3afaud B 1-2 JeWCTBUSA, HCIONB3yd 3aKOHbI U (OPMYIIBL,
CBSI3bIBalOIIME (PU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHajdW3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3MUYECKHE BEIUYMHBI B (OPMYIBI U
IPOBOJIUTH PAcyCThl, HAXOAUTh CIIPABOYHBIC JIaHHBIE, HEOOXOAMMBIE Ul PELICHUS
3ajjay, OLIEHUBATh PEAINCTUYHOCTD MOTY4EHHON (U3NYECKOM BETMUNHBL;



pacrio3HaBaTh NPOOJIEMbI, KOTOPhIE MOXHO pPEIIUTh MPU TMOMOLIM (UZNIECKUX
METO/0B, B ONMCAHUM MCCIEJOBAHUS BBLIEIATH IPOBEPSIEMOE IPEAIOIOKEHHE
(rumoresy), pa3auyaTh U HHTEPIPETHPOBATH IOJYYEHHBIM pe3yiabTaT, HaXOAWUTh
OLIMOKH B XOJI€ OTIBITA, JIaTh BBIBOBI 110 €TI0 PE3YJIbTaTaM;

IPOBOJUTH ONBITHI 10 HAOIIOJEHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKHX CBOWCTB
Tes:  (OPMYIHPOBATH TPOBEPSiEMble NPEINOIOKEHUs, COOUpaTh YCTaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUS, 3alIUChIBATH X0/ OIbITa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMbIE U3MEPEHHUSI PACCTOSHUS, BPEMEHHU, MACChl Tela, 00bEMa, CHIIBI U
TEMIIepaTypbl C UCIOJIb30BAaHMEM AHAJIOTOBBIX U LUGPOBBIX NPUOOPOB, 3alKCHIBATH
HOKa3aHUs IPUOOPOB C Y4ETOM 3aJJaHHOM a0CONIOTHOM MOTrPEeIIHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEJ0BAaHUE 3aBUCUMOCTH OJHOM (PM3NYECKON BEIMYMHBI OT JIPYroi ¢
UCIIOJIb30BAaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTH IYTH PABHOMEPHO JIBUXKYIIETOCs
Tela OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUSl CKOJIbKEHHUS OT Beca Tejla, KaueCcTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMAAN
COIIPUKOCHOBEHUS T€J, CHJIbl YIPYTOCTH OT YAJMHEHUS NPYKUHBI, BBHITAJIKUBAIOLICH
CWIBl OT 00BEMa TOrPYKCHHOH YacTH Tela U OT IUIOTHOCTH JKHUJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT IJIyOHMHBI, HA KOTOPYIO IOTPYXKEHO Teo,
YCIIOBUM IJIaBaHUSl Te€Jl, YCJIOBMM paBHOBeCUs pbluara U OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO HCCIENO0BaHMsI, COOMpaThb YCTAHOBKY U  BBIIOJHSATH
U3MEpEeHus, cienys MpeUIoKeHHOMY IIJIaHy, (PUKCHpPOBaTh pe3ysbTaThl MOIY4EHHOU
3aBHCUMOCTH (PU3MYECKHX BEIMYMH B BHUJAE TNPEIJIOKCHHBIX TaOMUI] U TpaduKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHMS;

NPOBOJUTh KOCBEHHBIE W3MEPEHHS (PH3MUECKMX BEIHYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTHU W TBEPIAOrOo Teja, CUIa TPEHHs] CKOJBXEHMs, JaBJICHHE BO3/yXa,
BBITQJIKUBAIOIAsl CHJIA, JEHCTBYIOLIass Ha TMOTPYKEHHOE B JKUJIKOCTb TeIo,
KO3(QUIMEHT MOJE3HOro JEeMCTBUS MPOCTBIX MEXAHW3MOB), CIEAys MpPEeUI0KEHHON
WHCTPYKIIWU: TIPH BBITIOJTHEHUHN U3MEPEHUI cOOUPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYHCIISITh 3HAYCHNE HCKOMOW BEIMYHMHBI;

coOnrofaTh TMpaBuja TEXHUKM O€30IacHOCTH Npu padbore ¢ 1abOopaTOPHBIM
000pyI0BaHUEM;

yKa3pIBaTh MPHUHIOUIBl JCWCTBUS TPUOOPOB W TEXHUYECKHUX YCTPOWMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOILIAIOIINECS COCY Ibl, OAPOMETp, pbluar, MOJBUKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPHUHIUIBI JCHCTBUS H3YYEHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOl Ha MX OMUCaHUsA (B TOM YHWCIE: MOALIUIHUKH, YCTPOHCTBO
BOJIONIPOBO/IA, TUAPABINYECKHUH Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), MCIHOJb3ysl 3HAHUS O CBOMCTBaX (PU3WYECKUX SIBJICHUM M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHGPOPMAIMIO O MpUMeEpax) MPaKTHIECKOrO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEAHEBHOM KHU3HM Ui OOECleYeHus
0e30MacHOCTH TpU OOpalleHuH C MpUOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXPaHEHMsI 3JI0pOBbsI M COONIONEHUS HOPM HKOJIOTMUYECKOTO TIOBEJCHUSA B
OKpYKalollleil cpee;

OCYILLECTBIIATh OTOOP HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3aJaHHBIM ITOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOUINXCS 3HAHUN U IMTyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHHKOB BBIACIATH HHPOPMALIUIO, KOTOPAs SIBJISETCS MTPOTHBOPEYUBOM
WA MOXET ObITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBIOJHEHNUH YYEOHBIX 3a/laHUi Hay4HO--TIONYJIIPHYIO JUTEPATYPY
(¢u3MUecKoro cojaep)kaHus, CIPaBOYHBIE MaTepHalbl, pecypchl cetn HHTepHer,
BJIAJCTh NPHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHUs HHGOpMAIMH U3
OJHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MHCbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE 2—3
UCTOYHUKOB MH(OpMaIK (pU3MIecKoro cofiepKaHus, B TOM 4Hcie MyOIuyHO AeaTh
KpaTKue COOOMICHUS 0 pe3ysbTaTax MPOEKTOB WM YU€OHBIX MCCICIOBAHUMN, ITPU 3TOM
IpaMOTHO HCHOJb30BAaTh HM3YyYCHHBIM MOHATUHHBIA ammapar Kypca (usukw,
COIPOBOXKAATh BBICTYIIJICHUE IIPE3EHTALUECH;

IIPYU BBIIIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIEA0BAHUMN paclpenesTh 00A3aHHOCTH B
IPyIIE B COOTBETCTBUU C ITIOCTABJICHHBIMU 33Jja4aMH, CJICIUTH 3a BBIIIOJIHEHUEM IIJIaHa
NeHcTBUM, aJeKBaTHO OLICHMBAaTh COOCTBEHHBIH BKIJIAJ B JESTEIbHOCTb TIPYIIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIKX.

K koniy oOyuenus B 8 kJacce npeaMeTHbIE pe3ysibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCS YMEHUM:

MCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JABUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(QHBIE Tena,
HACBIILICHHBIA U HEHACBILIEHHBIH ap, BIAXKHOCTh BO3[yXa, TEMIEPATYpa, BHYTPEHHSA
SHEPrus, TEIIOBOW JIBUTATENb, JJIEMEHTAPHBIA SJIEKTPUUECKHUIN 3apsil, JIEKTPUUECKOE
MoJie, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSIHHBIA JJIEKTPUUECKUH TOK, MarHUTHOE
T0JIE;

pasznuyath SBJICHMS (TEIUIOBOE pPACHIMPEHUE M C)KaTue, TEeIionepenaya, TEIIOBOE
paBHOBeCHE, CMauyuMBaHHWE, KaNWULIPHBIE SBJIEHUSA, HCIApEHUe, KOHACHCAlUs,
IJIaBJICHUE, KpUCTAJUIM3aLUs (oTBepIeBaHue), KHUIICHHE, Terionepeaaya
(TEmIonpoOBOJHOCTh, KOHBEKIUS, W3JIyUYEHHUE), DJIEKTpU3aLUs Tell, B3aUMOJICHCTBUE
3apsA0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJEHCTBHE
MarHuTOB, JACHCTBME MAarHUTHOIO MOJS Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHAYKIUSA) 1O OINHWCAaHUI0 MX XapakTEepHBIX CBONCTB W HA OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3UYECKUX SBICHUI B OKPYKAIOIIEM MHpE, B
TOM 4ucie (u3MYecKkue SBJIEHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHUE W
KallWUISIpHBIE SIBJICHUS B MPHUPOAE, KpHUCTaulbl B mpupone, uznydeHue ConHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, WHEs, CHera,
DIIEKTPUYECKUE sBIEHUS B aTMocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Mose 3emiid, JApeid MOJIICOB, pOJib MAarHUTHOTO MOJS JAJS KU3HH Ha
3emJiie, OJSPHOE CHUSIHME, NPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 33aJady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (IpU3HAKHM) (PH3NYECKUX SBICHUIA;

ONMCHIBATh U3yUYCHHBIE CBOWCTBA TeN U (PU3UUYECKUE SIBJICHUS, UCTIONb3Yys (PrU3HUECKUe
BEIIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPrusi, KOJUYECTBO TEIUIOTHI, YAEJIbHAs
TEIJIOEMKOCTh ~ BELIECTBA, yJe€lbHAs TEIUIOTAa IUIABJICHMS, YZAEJNbHAas TEIUIOTa
napooOpa3oBaHus, yaelbHas TEIUIOTAa CTOPAHHS TOIUIMBA, KOY(PQPHUIIUEHT TOJIE3HOTO
JIEUCTBUS TEIUIOBOW MaIlMHBI, OTHOCHUTENIbHAS BJIAXKHOCTh BO31yXa, JJIEKTPUUYECKHI
3apsii, CWJa TOKAa, DSJIEKTPUYECKOE HaIpsHKEHUE, COMPOTUBIIEHUE TPOBOIAHUKA,
yIIeIbHOE COMPOTHUBIIEHUE BEIIECTBA, PA00Ta U MOIIHOCTD JIEKTPUUYECKOTO TOKA), IPU



ONKCAaHUM TMPABUIBHO TPAKTOBATh (DU3UYECKHNA CMBICI HCIOJIb3YEMBIX BEIWYHH,
0003HaueHHs ¥ eIUHHIBI (U3NYECKUX BEIWYHMH, HAXOAUTh (DOPMYJIbI, CBSA3BIBAIOIINE
JAHHYIO (U3UYECKYI0O BEIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH TpaduKu
U3y4EHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEJIIMYMH;

XapakTepu3oBaTh CBOMCTBA TeJ, (U3UYECKUE SBIEHUS U IPOLECCHl, HCIOJb3Ys
OCHOBHBIC TIOJIOXKEHUS MOJIEKYJISPHO--KMHETUUYECKOM TEOpUU CTPOEHHUsS BEIECTBa,
IOPUHLMII CYNEPHO3UIUM MOoJed (Ha KadyeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHS
3apsna, 3akoH OMa ais yyacTka Lenu, 3akoH JDkoyns—JIeHna, 3aKkoH coXpaHEHUs
SHEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alUCBIBaTh €ro
MaTeMaTHYeCKOE BbIPAXKECHUE;

OOBSICHATh (PU3MUYECKHE MPOLECChl U CBOWCTBA TeJl, B TOM 4YHCIE U B KOHTEKCTE
cUTyauui MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISBJIATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IaroB C
ornopoi Ha 1-2 W3y4eHHbIX CBOWCTBA (PU3NUECKUX SBJICHUH, (PU3MUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemarb pacyeTHble 3aJaud B 2-3 JAEMCTBHS, HCHOJIb3Ysl 3aKOHbI U (HOPMYIIbI,
CBs3bIBalOIMEe (U3NYECKUE BEIMYMHBI: HAa OCHOBE aHaJM3a YCIOBMS 3a/auu
3alMChIBaTh KPATKOE YCJIOBUE, BBIABIATH HENOCTATOK JAAHHBIX Ui PELICHUS 3a/1ayH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIC IS €¢ PELICHHS, TPOBOIUTH PACUCTHI U
CpaBHUBATh MOJIyY€HHOE 3HauUeHUe (PU3MUECKON BEIMUUHBI C U3BECTHBIMM JAHHBIMU;
pacno3HaBaTh IpOOJEMbI, KOTOpPbIE MOJKHO pPEIIUTh IMpPU MOMOIIU (PUINYECKUX
METOJIOB,  MCIIOJIb3ysd  ONUCAaHUE  MCCIENOBAaHUSA,  BBIACHATH  IPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLICHWBATh IPAaBWJIBHOCTh IOPSAKAa IPOBEIACHHUS HCCIEAOBAaHMS,
JIeJ1aTh BBIBOJIBI,

IPOBOJUTH OMNBITHI [0 HAOMIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUECKUX CBOMCTB
Ten (KanwulspHbIE SIBICHUS, 3aBUCUMOCTb JIaBJIEHHUS BO3JyXa OT €ro o0beMma,
TEMIEPATYPbI, CKOPOCTHU TNPOIIECcCa OCTHIBAHUS U HarPEBAHUS MPU U3ITyYEHUH OT 1IBETa
U3Iydaroue (moryiomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApeHUs BOJABI OT
TEMIEPATYPbl JKUIAKOCTHM W IUIOIIAJU €€ IOBEPXHOCTH, DJEKTpHU3alus Tel H
B3aMMOJICHCTBHE AJIEKTPUUECKUX 3apsi/ioB, B3aUMOJCHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YaIM3alisl MArHUTHBIX MOJI€H MOCTOSTHHBIX MarHUTOB, JEMCTBHUSI MAarHUTHOT'O TOJIS
Ha TPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa, CBOWCTBA AJIEKTPOABHUIATEIS
MOCTOSIHHOTO TOKa): (OopMynupoBaTh MpoBepseMble IPEaNOIOKEeHHUs, coOupaTh
YCTAaHOBKY M3 TPEUIOKEHHOI0  O0OpyIOBaHMUS, ONKMCHIBaTH XOJA ONbITa H
(bopMyIUPOBATh BHIBOJIBI;

BBITOJHATH MPSMbIE U3MEpPEHUs] TeMIlepaTypbl, OTHOCUTEIbHOM BIAQXXKHOCTH BO3/1yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHMEM aHaJOrOBBIX NMPUOOPOB U JATYUKOB
(¢U3MUeCKUX BEJIMYUH, CPAaBHUBATh pPE3YyJbTaThl H3MEPEHUH ¢ Y4YETOM 3aJaHHOMN
abCOJIIOTHOW MOTPEIIHOCTH;

NPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (hPM3MYECKON BEITMYMHBI OT JPYroH ¢
HCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCHUMOCTh CONPOTHUBJICHUS IPOBOJHUKA OT
€ro JJIUHBI, IUIOAAN MONEPEYHOr0 CEYEHUS U YJIEIBHOIO0 CONPOTHUBIICHHS BELIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS HA IPOBOJHMUKE,
UCCIIEOBAHHUE TOCJIEI0BATEIbBHOIO U MMApPAJJIEIbBHOIO COEIMHEHUN IPOBOJAHHUKOB):
IUTAHUPOBATh HMCCIE0BAaHNE, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHMS, CIENys



IPEUIOKEHHOMY TUTaHy, (PMKCHPOBATh Pe3yJIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOJIuI U TpaUKOB, AETATh BBIBOABI I10 pe3yJbTaTaM HCCIIeI0BAHHUS;

® [IPOBOJUTH KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIesIbHAs TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHHE MPOBOJHUKA, pabOTa U MOIIHOCTh AJIEKTPUYECKOT'O TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIIEPHUMEHTAIBbHYIO YCTAaHOBKY, CIEIys
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUUHBL;

e coOmonaTh TMpaBWa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

® XapakTepu3OBaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUYECKUX
YCTPOMCTB € OMOpPOW HAa MX OMUCaHHs (B TOM 4YMCIE: CHCTeMa OTOIUICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOHMHA, aMIIepMETP, BOJBTMETP, CUCTUYUK 3JIEKTPUYECKOM
SHEpPruH, 3JEKTPOOCBETUTENIbHBIE MpPUOOPBI, HArpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpuMepBl), SIEKTPUYECKHE TPEIOXPAHUTENN, DIEKTPOMArHUT, 3JIEKTPOIBUTATEIND
MOCTOSIHHOTO TOKAa), HWCIOJB3ysd 3HAHUS O CBOMCTBaX (U3MUYECKUX SBICHUH U
Heo0XouMble GU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA M W3MEPUTENBHBIE MPUOOPHI MO
CXeMaM U CXEMaTHYHBbIM PUCYHKaM (PKUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUraTellb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOI, peocTar), COCTaBIATh
CXEMBI DJIEKTPHUYECKUX IIETIEH C MOCIENOBATENbHBIM U TapajUIeIbHBIM COCITNHECHHEM
3JIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LENeil;

® [PUBOAWTH TIPUMEPHl (HAXOAUTH HWHPOPMALMIO O TpUMEpPax) MPAKTHIECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM XHU3HM Ui OOecredeHus
0€30MacHOCTH MpH OOpalleHuu ¢ npubopaMu M TEXHUYECKMMHU YCTPOHCTBAMH,
COXpaHEHHsI 3JIOpOBbSI H COOJNIOJIEHUS HOPM DKOJIOTHYECKOTO TIOBEACHUS B
OKpYKaroIlei cpere;

® OCYILECTBJIATh IMOMCK HHpopMauuu Qusnyeckoro coxaepxkanuss B HHTepHeTe, Ha
OCHOBE WMEIOIINXCSA 3HAHWH W TYTEM CpaBHEHHS JONOJHHUTENBHBIX HCTOYHHUKOB
BBIJICJIATE MH(QOPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCMOJIb30BATH MPH BBIMOJHEHUH YUYEOHBIX 33/1aHUI HAyYHO--TIOMYJIAPHYIO JIUTEpaTypy
(GU3MUECKOro cojep)kaHus, CIpPaBOYHbIE MaTepualbl, pecypchl cetu VHTepHer,
BJIQ/IETh MPUEMaMHM KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHMsl HH(DOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e co3JaBaTh COOCTBEHHbIE NHCbMEHHbIE M KpaTKUE YCTHBIE COOOIIeHHs, 00o00mas
UHPOPMAILIAIO U3 HECKOJIBKUX HMCTOYHHKOB (DM3MYECKOTO COJIEpIKAHUsS, B TOM UHCIIEC
nyoNIMYHO  TPEACTaBIATh  PE3yabTaTbl MNPOEKTHOM WM HCCIIelN0BaTeIbCKON
JeSITeIbHOCTH, MPH 3TOM TPAaMOTHO MCIOJIb30BATh W3YUYEHHBIH MOHATUHHBINA ammapaT
Kypca (HU3MKH, COPOBOXKIATh BRICTYIUICHHE MTPE3CHTAINCH;

® [IpU BHINOJHEHUH Y4YEOHBIX INPOEKTOB M HCCIENOBAaHUNA (PU3NYECKUX MPOIECCOB
pacrpenensiaTs 005 3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABICHHBIMH 33auaMH,
CIIEIUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBaTh €ro, aJIeKBaTHO
OLICHUBATh  COOCTBEHHBIM BKJIaJ B  JEATENBHOCTh  TPYIMIbI, BBICTPAUBAThH
KOMMYHHKaTHUBHOE B3aMMO/IECHCTBHE, IPOSIBIISAL TOTOBHOCTb Pa3pellaTh KOHMIUKTHI.

K xoHny oOyueHus B 9 Kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:



UCIIOJIb30BaTh TMOHATHUS: CHUCTEMa OTCYCTa, MaTepHalibHash TOYKAa, TPAeKTOpPHS,
OTHOCUTEJIbHOCTh MEXaHMYECKOIo JIBUXKEHHUs, nedopManus (yrnpyras, miacTu4eckas),
TpPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U MEPerpy3KH, LEHTP
TSXKECTH, aOCOJIOTHO TBEPJOE TEJIO0, LEHTP TKECTH TBEPAOTO Tejla, PaBHOBECHE,
MEXaHWYECKMe KOJIeOaHWsI W  BOJIHBI, 3BYK, UWH(QPa3ByK ©  YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JAIIbHO30PKOCTh, CHEKTPhl HCIyCKaHWs W NorjiouieHus, anbda-, O6era- U ramma-
U3JIy4€HHUS], U30TOIbI, SiZICPHAst SHEPIeTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE M HEpaBHOMEPHOE NPSIMOJIMHEHHOE JBUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JIBMKEHUE, CBOOOHOE Ta/IeHUE TeJl, pABHOMEPHOE
IBUKEHHE 10 OKPYKHOCTH, B3aUMOJCHCTBUE Te€J, PEaKTUBHOE JIBUYKEHUE,
Kojie0aTeNIbHOE NIBIDKEHHUE (3aTyXawllue W BBIHYXKIEHHBbIE KoieOaHUs), PE30HAHC,
BOJIHOBOE JBMIKEHHE, OTpaXCHUE 3BYKa, NPSIMOJIMHEWHOE pPACIPOCTPAHECHHE,
OTpakXeHUE U MPEJIOMIICHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHHE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAJIbHBIX I[BETOB, IHCIIEPCUSI CBETA,
€CTECTBEHHAsl PaJUOAKTHBHOCTh, BOSHUKHOBEHUE JTUHEHYATOr0 CHEKTpa H3ITYUCHHS)
M0 OMHCAHUIO MX XapPaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SIBJICHUN B OKpYXKarolieM Mupe (B
TOM 4Hclie (U3UYECKHUE SBIICHUS B TPHUPOJIC: MPHIMBEI U OTJIMBEI, JBMKCHUE TJIAHET
ConHeYHOM cHCTEeMBbl, pEaKTUBHOE JIBHKEHUE KUBBIX OPraHU3MOB, BOCIIPHUITHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJHBI, IYHAMH, 3XO, IBETa TeT,
ONTHUYECKUE SIBJICHUS B  TPUPOJE, OHOJIOTHYECKOE  JACHCTBHE  BUIMMOTO,
yIbTPa(QHOIETOBOTO M PEHTIEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM paJHOAKTUBHBIN
¢$boH, KOCMHYECKHE Jy4H, PaTUOAKTHBHOE H3IYYCHHE MPHUPOJHBIX MHUHEPAJOB,
NeHCTBUE PaJIMOaKTUBHBIX U3IYyYSHHI HA OPraHWU3M YelOBEeKa), MPH STOM MEPEBOIAUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOWCTBAa (IIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHUCHIBATh U3YUYCHHBIC CBOMCTBA TEJ M (PU3UUYECKHE SBIICHUSI, UCTIONB3Ys (PU3UUECKUE
BEITMYUHBI (CPEeHsST U MTHOBEHHas CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBH)KCHHH,
YCKOpEHHE, MEepEeMEIIECHUE, MyTh, YIJIOBAasl CKOPOCTh, CUJa TPEHHUs, CUjia YINPYTrOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MAaJeHHS, BEC Tesla, UMITYJIhC Tea, UMITYIbC
CHJIBI, MEXaHWYeCKasi paboTa U MOIIHOCTb, MOTEHITMATIBHAS SHEPTHSI TeJa, MOAHSATOTO
HaJ[ TOBEPXHOCTHIO 3€MJIH, TOTEHITHATbHAS SHEPTHS CXKATOM MPYKUHBI, KWHETHYECKas
DHEprus, TOJHAs MEXaHWYeCKas HSHEprusi, MEpHUoJ M YacToTa KoleOaHWii, THHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEIOMICHUS
cpenpl), TIPU ONUCAHUM TPABUIBHO TPAKTOBATh (DM3MYECKUN CMBICT HMCIOIB3yEeMbIX
BEITMYMH, OOO3HAYEHUS W EAMHMIBI (U3UYCCKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DM3MUECKYI0 BEIWYMHY C JAPYTUMHU BEITUYHMHAMHU, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEH (DU3NUECKHUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA TeJ, PUINYECKUE SBJICHUS W MPOIIECCHI, UCIIONb3Ys 3aKOH
COXpPAHEHHUs HPHEPruu, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLIMII CYNEPIO3UIMHU CHUJ,
MPUHIIAIT OTHOCUTENBHOCTH [ anunes, 3akoHbl HbI0TOHA, 3aKOH COXPaHEHUs UMITYJIbCA,
3aKOHbl OTPaXEHHS U TPEIOMIICHHUS CBETa, 3aKOHBI COXPAHEHHUS 3apsJ0BOr0 HU
MaccoBOTO YHCENl MNpU SAEPHBIX pEeaKIUsX, IPU OSTOM J1aBaTh CJIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aIllUCHIBATH M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSICHATH (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTyallUd ~ IPAaKTUKO-OPUEHTHMPOBAHHOIO  XapakTepa:  BBIABIATb  NPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH O0OBSICHEHHE U3 2—3 JIOTHYECKUX 1IAaroB C ONOPOi Ha 2—
3 wu3yuYeHHBIX CBOWCTBa (U3WYECKUX SIBICHUH, (U3MYECKHX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemaTh pacueTHhIC 3a/1a4M (ONMUPAIOIIUECS Ha CHCTEMY U3 2—3 ypaBHEHHI), HCIIOJIb3Ys
3aKOHBl M (hopMyJibl, CBsI3bIBarOlIUe (PU3MUECKHE BEIMYUHBI: HA OCHOBE aHaJIM3a
yCIOBMS 3a/aud 3alUChlBaTh KpPAaTKOE YCIOBME, BBIABIATH HENOCTAIOUIME WM
U30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOJUMBIE JUISl pEIICHHUS,
OPOBOIUTH PACUYECTHl W  OICHWBATh PEATUCTUYHOCTh MOJYYCHHOTO 3HAYCHUS
(Gu3n4ecKOil BETUUNHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NP TOMOIIH (PHU3UIECKUX
METO/I0B,  MCIIOJb3Ysl ~ OMNMCAHUE  HCCIEJOBAaHUS,  BBLAEIATH  IPOBEpSEMOE
HPEINONI0KEeHNE, OLEHUBAaTh IMPABWIBHOCTh MOPsIKA IPOBEACHUS HCCIEI0BaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUN U OIIBITOB;

IPOBOJUTH ONBITHI 110 HAOMIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3NYECKHX CBOWUCTB
TeNn (M3ydeHHe BTOPOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHUs SHEPIUH, 3aBUCHMOCTD
nepuo/ia Kojebanuil mpy>KUHHOTO MasiTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/bl MaJbIX KOJEOaHUH, MPAMOIMHENHOE paclpoCTpaHEeHHE
CBETa, pPa3JIoKeHUEe Oeoro cBeTa B CHEKTP, U3YyYEHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaJle M CBOMCTB HW300pakeHHs TMpenMeTa B COOHMpAIoUIel JHH3E,
HAOJIIOJIEHUE CIUIOIIHBIX W JIMHEMYaThIX CIEKTPOB H3IY4YEHHs): CaMOCTOSATEIbHO
coOMpaTh YCTAaHOBKY U3 U30BITOYHOr0 Habopa 000PYAOBaHUS, ONKCHIBATh X0/ OIBITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH MPU HEOOXOAMMOCTH CEPUI0 NPSMBIX W3MEPEHUH, OINpenenss cpeaHee
3HaYeHHe H3MepseMol BeNUYMHBI ((DOKYCHOE pAaCCTOSHUE cOOMparomeil JMH3bI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MUYECKMX BEJIWYMH C MCIOJIb30BaHHEM
OpSIMBIX HM3MEPEHHH (3aBHCHMOCTh IIYTH OT BpPEMEHH TP PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HayajgbHOM CKOpOCTH, Iepuoja KojeOaHUH MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaXEHUS CBeTa OT yIja MajJeHUs u
yria ImpejoMJIeHUsl OT yria NaJeHUs): IIaHUPOBAaTh UCCIEIOBAHUE, CAMOCTOSITENEHO
coOuparb yCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl IMOJYyYEHHOM  3aBHUCHMOCTH
¢u3nUecKuX BEIMYUH B BHJIE TAOMUI] U rpadUKOB, JenaTh BBIBOABI 10 pe3yjbTaTaM
UCCIIE/IOBAHMS;

NPOBOJUTH KOCBEHHBIE HU3MEPEHUs (U3NYECKUX BEIWYMH (CPEAHssI CKOPOCTh H
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOHOIO Ma/ieHus,
KECTKOCTh HPYKHUHBI, KOAP(GULIUEHT TPEHUsI CKOJIbKEHUS, MEeXaHHueckas pabora U
MOIITHOCTh, YacTOTa ¥ TEpHOJA KojeOaHWid MaTeMaTHYeCKOTO W MPYKUHHOTO
MasTHUKOB, ONTHYECKass cuja coOuparome JHH3bI, PaJAUOaKTHBHBIA  (oH):
IUITAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY W BBINOJHSATH
U3MEpEHus, cienysd NPeUIOKEHHOW MHCTPYKLUH, BBIUUCIATh 3HAUEHHE BEIMUYMHBI U
aHAJIM3UPOBaTh IOJYYEHHBbIE pE3yJbTaTbl C YYETOM 3aJaHHOW IOTPELIHOCTH
U3MEpEHUN;

coOMoaTh TpaBWIa TEXHUKHM OE€30MAacCHOCTH TMpu pabore ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;



pa3nnyaTth OCHOBHBIE NPU3HAKUM HM3YYCHHBIX (PU3MUECKUX MOJENeH: MaTephaibHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOYEYHBIH HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHasi MOJIeNIb ATOMA, HYKJIOHHAs MOJI€JIb aTOMHOTO S/pa;

XapakTepu3oBaTh MPUHLUIBI JACHCTBUS M3YYEHHBIX MNPHOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM HA UX ONHUCAHUSA (B TOM YUCIE: CIUAOMETP, JaTUUKH M1OJI0KEHUS,
pacCTOSIHUS ¥ YCKOPEHHs, paKeTa, 3X0JI0T, OUKH, IEPUCKOTI, (hoToanmapar, OnTHIECKUe
CBETOBOJIbl, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuiabcoHa), uCHOIB3ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKUX YCTPOUCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTMYECKUX IPOLIECCOB NPHU PELIEHUH Yy4eOHO--
NPAaKTUYECKUX 33]ad, ONTUYECKHE CXEMbI JJIsi MMOCTPOSHUS M300paKeHHI B IIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

NPUBOANUTH TPUMEPHl (HAXOAWTh HMH(POpPMAIMI0 O TpHUMEpax) MPAKTHYECKOTO
UCTIOJIB30BaHUST (PM3MYECKUX 3HAHUA B TIOBCEAHEBHOW KH3HH Ui OOECIICYCHUs
0e30IacCHOCTH MpH OOpalleHuu ¢ NpubdopaMM M TEXHUYECKHMMU YCTPOWUCTBaMH,
COXpaHEHMsI 3/I0pOBbsi M COOJIOJEHUS HOPM SKOJIOTMYECKOTO TIOBEACHUS B
OKpYKarolleH cpese;

OCYILLIECTBIIATh IMOMCK HHpopMauuu (Qusnyeckoro coxaepxkanuss B IHrepHere,
CaMOCTOSITENIbHO (OPMYJIHPYsl TIOMCKOBBIM 3alpoc, HAXOAWUTh IIyTH OIpPEIeICHUS
JIOCTOBEPHOCTH TOJY4Y€HHOW MH(OpManuu Ha OCHOBE MMEIOUIMXCS 3HAaHUM U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

MCIIOJIb30BAaTh MPU BHIOJHEHUH YUEOHBIX 33JJaHUI HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY
(GU3MUECKOro cojaep)KaHus, CIpPaBOYHbIE MaTepualbl, pecypchl cetH VHTepHer,
BJIQ/IETh MPUEMaMHM KOHCIIEKTHPOBAHMs TEKCTa, IMpeoOpa3oBaHUs HHGMOpMaLUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHsI Ha OCHOBE MH(popManuu
U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOrO COAEpKaHMs, MyOJINYHO NPEACTABIATH
pe3yJbTaThl MPOEKTHOM WJIM MCCIEA0BATENbCKON AEATEIbHOCTH, IIPH STOM IPaMOTHO
UCIOJIb30BaTh HM3YyYEHHBIM MOHATUHHBIA amnmapar H3ydyaeMoro pasjena (U3MKH U
COMpPOBOXKAATh BBICTYIUICHHE NpE3eHTalMeld C y4e€TOM OCOOEHHOCTEH ayauTopuu
CBEPCTHHUKOB.
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