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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1o (Qu3MKe Ha YpPOBHE OCHOBHOIO 0OLIEr0 OOpa3oBaHUSI COCTaBJICHA Ha
OCHOBE TOJOXEHUH M TpeOOBAHUN K pe3ysibTaTaM OCBOCHHsS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBaresnbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Ttakxke ¢ ydéroM
denepanbHOi paboyeil mporpammbl BocnuTaHus M KoHuenuuu npernojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copnepxanue nporpamMMbl 10 (M3MKE HampaBleHO Ha (OPMUPOBAHHME €CTECTBEHHO-
HAYYHOH I'paMOTHOCTH OOYYaIOUIMXCS W OpraHU3aluio M3ydeHHs! (U3MKU Ha JAEATEIbHOCTHOU
ocHoBe. B mporpamme no ¢QusMke Yy4YMTHIBAIOTCS BO3MOXHOCTH Y4eOHOro IpeiMeTa B
peammzanu  TpeboBannii ®I'OC OOO K TUIaHUPYEMBIM JIMYHOCTHBIM W METalpeAMETHBIM
pesyibTaraM OOydeHHUs, a TaKK€ MEXIPEAMETHbIE CBS3M €CTECTBEHHOHAYYHBIX Y4eOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUs.

[TporpammMa 1o (¢u3MKe ycTaHaBJIMBaeT paclpeseieHue ydeOHOro maTepuala 1o rojaaMm
o0ydeHust (1Mo Kjaccam), TMpeajgaraetT NPUMEPHYIO IOCJIEI0BATEIbHOCT H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUA NPEIMETHOIO COJACpX aHHUA U Yy4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuXCs.

[Tporpamma o ¢usuke pa3paboTaHa ¢ LEJIbI0 OKa3aHUS METOANYECKON MTOMOILHU YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

dusmka sBISETCS CUCTEMOOOPA3YIOIIUM JJIsl €CTECTBEHHOHAYYHbBIX Y4EOHBIX IPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JISKAT B OCHOBE INPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruel, actpoHoMuel U (uznyeckoil reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, TPEAOCTABISET HambOosee SICHble 00pa3ipl NPUMEHEHHS HAyYHOTO METOoJa
IO3HAHUSA, TO €CTh CIIOCO0a MOMYyYeHUs JOCTOBEPHBIX 3HAHUH O MUpE.

Opnna W3 rIaBHBIX 3a/1a4 (pU3M4ecKoro oOpa3oBaHMs B CTPYKType oOLIero o0pa3oBaHUs
COCTOUT B (OPMHUPOBAHMM €CTECTBEHHOHAYyYHOM TIpPaMOTHOCTM M HHTepeca K Hayke Yy
o0yyJarouuxcs.

N3yuenne ¢u3uku Ha 0a30BOM YpOBHE IMpeIIoaracT OBJaJeHHE CIEeTYIOLUMU
KOMITETEHTHOCTSIMH, XapaKTePH3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb!

HAay4YHO OOBACHATH SIBJICHUA,
OLICHUBATHL U ITIOHUMATb 0COOEHHOCTH HAay4YHOT'O UCCJICIOBAHUA,
HHTEPHNPECTUPOBATL JAHHBIC U UCIIO0Jb30BATh HAYYHBIC TOKA3aTCIILCTBA JJIA MMOJIYUCHM S BBIBOJOB.

[lenn wu3yuenus ¢U3UKA HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OMPENETICHBI B
Konuenmnuu npenonasanus ydeOHoro npenmMera «®Pusnka» B 00pa30oBaTeNIbHBIX OpPraHU3ALUAX
Poccuiickoit ®@enepanuu, peaqu3ylolMX OCHOBHBIE 00II€00pa3oBaTeNbHbIe MPOTrPAMMBL,
yTBepk€HHONW pemenneM Koiermun MunucrteperBa npocsemenuss Poccuiickonn @enepannn
(mportokoi ot 3 nexadps 2019 r. Ne [IK4BH).

Henu nzyvyenus pU3NKH:
npuoOpeTeHne HMHTepeca M CTPeMJIEHHMsI O0yJarommxcs K HaydYHOMY H3YUEHHUIO MPUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
pa3BUTHE MPECTABICHUN O HAYYHOM METOJie MO3HaHUs U (HOopMHpOBaHHE HCCIEN0BATENHLCKOIO
OTHOLIEHHUSI K OKPYXKAIOLIUM SIBICHUSM;
(dbopMupOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHHUsI OCHOB CTPOCHMSI MaTEepPHH
U QyH/JIaMEHTAIbHBIX 3aKOHOB (PU3HKH;
dbopMupoBaHUE TPEACTABICHUNH O POl (DU3MKU JUIsl Pa3BUTUS APYTUX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIi;
pa3BUTHE NPEACTABIECHUI 0 BO3MOXKHBIX cdepax Oyayieill nmpodeccnoHalbHON NeSTENbHOCTH,
CBSI3aHHOU C (PU3HUKOM, MOATOTOBKA K JIaIbHEHIIEMYy 0O0yUYEHHIO B 3TOM HalpaBJIeHUH.



JlocTrokeHHe STUX MeJeid MporpaMmbl MO0 (QHU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3zoBaHus 00€CIIEUNBACTCS PEIICHUEM CIISAYIOINX 3a1aY:

NpUOOpeTeHNEe 3HAHMA O JAUCKPETHOM CTPOCHUHM BELIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

NpUOOpEeTEeHUE YMEHHIl ONMUCHIBATH U OOBICHATH (PU3UYECKHE SIBJICHUS C HCIIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUI;

OCBOEHHE METOJIOB PELICHMs MPOCTEUIINX PAcuETHBIX 3aJad C HCIOJb30BaHUEM (U3HUYECKUX
MOJIEJIeH, TBOPUYECKUX U MPAKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHHMH HaOJIIOAAaTh MNPUPOJHBIC SIBJICHUS M BBIIOJHATH OIBITHI, J1a0OpAaTOPHBIE
paboThI U IKCIIEPUMEHTAIBHBIE UCCIIEOBAHMUS C UCTIOIh30BAHUEM H3MEPUTEIHHBIX MPUOOPOB;
ocBoeHue MpUEMOB paboThl ¢ HHpOpManKel PU3NIECKOr0 CoAEepKAHUSL, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JTOCTHKEHUSIX (DU3MKH, aHATTN3 U KPUTUUYECKOE OIICHUBaHUE HH(DOpMAIIHH;
3HAKOMCTBO €O cdepamMu TpOohecCHOHATBLHON IesITeIbHOCTH, CBSA3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JTOCTHKEHUSIX (DU3MUCCKON HAYKH.

Ha wm3yuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Henenro), B 9 kitacce — 102 yaca (3 yaca B HeIenio).

[Tpemnaraemsrii B mporpaMme 1o (pU3HKe IepedcHb JIA0OPATOPHBIX PAbOT U OMBITOB HOCUT
PEKOMEH/IaTeNbHBIN XapaKTep, YYUTENb JeNaeT BbIOOp MpoBelneHus 1ab0opaTopHBIX paboT u
OTIBITOB C YU4ETOM MHIUBUYaTbHBIX OCOOCHHOCTEH 00YJaIOIINXCs, CIIUCKA IKCIIEPUMEHTAITLHBIX
3aJJaHu, MpeiaraeéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'O IK3aMeHa Mo (pusmke.

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Pa3nen 1. ®usuka u eé poJib B NO3HAHUYU OKPY:KAIOIIEr0 MUPA.

®uznka — Hayka o npupoze. SBnenus npupozasl. Gusnueckre SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, YJIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenW4MHBL. M3MmepeHue Qusnueckux BenuunH. Duznueckue MNpUOOPBHI.
ITorpemnocTs n3MepeHnii. MexayHapoiHas CUcTeMa €IMHULI.

Kak ¢usuka m npyrue ecrecTBEHHbIE HayKW M3Y4aroT NMpUpoay. EcTecTBeHHOHay4HBIH
METOJI TO3HaHMs: HaOJI0JeHHE, IOCTAaHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
HKCIEPUMEHT IO TPOBEpPKE THUMOTEe3, OOBsACHEHHE HalmogaemMoro spieHus. OnucaHue
($u3NYECKUX SIBICHUHN C TOMOILBIO MOJEIEH.

Hemoncmpayuu.
1. MexaHuueckue, TEIIOBbIE, DJIEKTPHUYECKHUE, MAarHUTHBIE, CBETOBBIC SIBIICHHUSI.
2. ®wusudyeckne TPHOOPHI W TPOIEAYpa MPSAMBIX H3MEPEHUU aHAJIIOTOBBIM W ITU(GPOBBIM
npudopom.

Jlabopamopnwvie padbomot u onvimul.
Omnpenenenue 1EHbI JeIeHUS IIKATbl U3MEPUTETHLHOTO MPUOOpa.
N3mepenne paccTOsTHU.
W3mepenune o0bEéMa KUIKOCTH U TBEPIOTO Tea.
Ornpenenenne pa3MepoB MAJIbIX TEJ.
W3mepenne Temneparypbl OpH TOMOIIM JKUJKOCTHOTO TEpMOMETpa M JaT4yHKa
TEeMITepaTypHI.
6. IlpoBemeHue wuccneAOBaHUS MO TPOBEPKE THUIMOTE3bl: JAaNbHOCTh TONETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BHICOTA MTyCKa.

agbhwbdE



Pa3zgea 2. [lepBoHayaibHbIe CBECHUA 0 CTPOCHHUHU BelleCTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJIEKYJbl, HUX pa3Mepbl. OIBITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHUE BEILIECTBA.

JBumxenue uactul BeuiecTBa. CBA3b CKOPOCTH JBHXKEHHMS YacTULl C TEMIIEPaTypOU.
bpoynosckoe nBmxenue, auddysus. BzanmopelicTBue dYacTUIl BEIIECTBA: MPUTSLDKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI — BEILECTBA: CTPOEHHUE Ta30B, JKUJIKOCTEHM M  TBEPABIX
(kpucTauinyeckux) Tea. B3auMocBs3b MEXIy CBONCTBaAMHM BELIECTB B Pa3HbIX arperarHbIX
COCTOSIHUSIX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBL.

Hemoncmpavyuu.
1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.
2. Ha6mronenue nuddy3un.
3. HaOmioneHue sBICHHM, OOBSICHSIOIIMXCS MPHUTSHKCHUEM HIM OTTAJIKHBAHUEM YaCTHIL
BEIIIECTBA.

Jlabopamopnuvie pabomut u onvimol.
1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCIONIb30BaHueM (hoTorpaduwii).
2. OnbIThl IO HAOJIOICHUIO TEIUIOBOTO PACHIMPEHUS Ta30B.
3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexannueckoe nBukeHue. PaBHOMepHOe M HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsist CKOpOCTb ITPU HEPABHOMEPHOM JBHMKEHUU. Pacy€r myTu v BpeMeHU IBUKEHUSI.

SBnenue wnHepuuM. 3aKOH MHEpUUM. B3auMoIeiCTBUE Tel Kak INPUYMHA W3MEHEHUs
CKOPOCTH JIBHKeHHUS Teld. Macca kak Mepa uMHepTHOCTH Tena. IlnoTtHocTh BemiectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna xak XxapakTepucTHKa B3auMonelcTBus Ten. Cuia ynpyroctd M 3akoH [yka.
W3mepeHue cuilbl ¢ NMOMOLIBIO JWHAMOMETpa. SIBieHue TAroreHus u cuia Tsbkectu. Cuna
TSKECTH Ha Jpyrux miaHetax. Bec rtena. HeBecomocTh. CnojkeHue cuil, HallpaBJIEHHBIX IO
onHOI npsamoii. PaBHozaelcTByronmas cuit. Cuna TpeHus. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoje U TEXHUKE.

Hemoncmpayuu.
Habmtoienne MexaHu4eckoro JBUKEHHS Teja.
N3mepenne ckopoCcTH MPSIMOJIMHEMHOTO JIBUYKEHUS.
Habntoienue sSiBIeHUs] HHEPITUH.
HabGnronenne naMeHeHus: CKOPOCTH TTPU B3aMMOJICHCTBHUH TEJl.
CpaBHEHME MacC MO B3aUMOJICUCTBUIO TEN.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHON TPSIMOA.

ok wdE

Jlabopamopuvie pabomul u onvimol.

1. OmpeneneHrie CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIapuKa B KUJIKOCTH, MOJEIU
AIIEKTPUUYECKOTO aBTOMOOMIIS U TaK Jiajee).

2. OmnpeneneHne CpeaHEH CKOPOCTH CKOJBXKEHHS Opycka WM IMapuka 10 HAKIOHHOM
IJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO Tena.
OnbITl, JEMOHCTPUPYIOIINE 3aBHCUMOCTh pacTsDKeHHs (nedopmaivu) NpYyKUHBI OT
MIPUIIOKEHHOM CHIIBI.

How



5. OHBITBI, ACMOHCTPUPYIOIMIUC 3aBUCHUMOCTL CHUJIbI TPCHHSA CKOJIBXKCHHA OT BCCa TCJIa U
XapakTepa COMPUKACAIOIINXCS ITOBEPXHOCTEH.

Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Jasnenne. CriocoObl YMEHBIICHHS M YBEIMUCHUs NaBicHus. [laBieHne raza. 3aBUCUMOCTh
JaBjieHus ra3a oT o0béMma, Temneparypsl. [lepenaua naBnenus: TBEPAbIMU TeAMU, KUAKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTHueckue MalIMHBI. 3aBUCUMOCTH JABJICHUS KHUIAKOCTH OT
rnyounsl.  ['mppocratuueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MEXaHHU3MBI.

Atmochepa 3emnu u armocdepHoe naBieHue. [IpUyuuHBI CylIeCTBOBaHHS BO3MYITHOU
obonouku 3emmmn. Onwit Toppuyermnm. M3mepenue atmMocepHOro MaBicHHs. 3aBUCHMOCTH
atMoc(epHOro JaBiieHHS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMoc(hepHOro JaBICHHS.

JleiicTBHe )KUIKOCTH M Ta3a HA MOTPYKEHHOE B HUX Telo. BriTankuparomas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS ra3a OT TEMIIEPATypBhl.
Ilepenada naBneHus KUIKOCTBIO U ra3oM.
CooOmiaromumecs cocyabl.
I'mppaBnnyeckuii mpecc.
[IposiBneHue necTBUS aTMOCHEPHOTO TaBJICHHS.
3aBUCHMOCTh BBITAIKHBAIOMICH CHIIBI OT 00BhEMA TIOTPYKEHHON YacTH Tella U INIOTHOCTH
JKUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJKOCTH.
8. VYcnoBue mnaBaHUs TeN: I[JIaBaHUE WM TOTPYXKEHHE Tel B 3aBUCHUMOCTH OT
COOTHOIICHUS INIOTHOCTEH TejIa U )KUIKOCTH.

ook wdE
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Jlabopamopnwvie padbomut u onvimol.

1. HccrnenoBanue 3aBUCHMOCTH Beca Tella B BOJEe OT 00BEMA MOTPYKEHHOW B >KHJIKOCTH
YacTH TeJa.

2. OmpeneneHue BBITAIKUBAIONICH CWIBI, JCHCTBYIONMIEH Ha Tell0, MOTPYXKEHHOE B
KUJKOCTb.

3. TIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAOIIEH CHIIBI, JCHCTBYIOMICH HA TEIIO B KUIKOCTH,
OT MAacchl Tena.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAJKUBAIOIIEH CHIIbI, JEHCTBYIOIIEH Ha
TEJIO B JKUJKOCTH, OT 00bEMa MOTPYKEHHOM B KMJIKOCTh YAacTH Tejla U OT IJIOTHOCTH
JKUJKOCTH.

5. KoncrtpynpoBanue apeoMerpa WIM KOHCTPYHPOBAaHHE JIOJKM U OINpeneneHue eé
Ipy30II0ABEMHOCTH.

Pa3pnen S. PaGora u MOIIHOCTB. DHEPIUs.

Mexanuueckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblyar, 0JI0K, HaKJIOHHAs MI0CKOCTh. [IpaBuiio paBHOBecus pbryara.
[IpumeHeHne mpaBuUia paBHOBECHs pbhluara K OJNOKYy. «3o0i0Toe mpaBmiio» MmexaHuku. KITJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprusi. Kunetnueckas n noreHuuanbHas sHeprus. [IpeBpaiienne onHoro
BH/JIa MEXaHUYECKOM DHEPTUU B IPYrol. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHMKE.

Hemoncmpayuu.
1. TIpumepsl IPOCTHIX MEXAHU3MOB.



Jlabopamopnusie pabomul u onvimot.
1. Ompenenennie pabOThl CUJIBI TPEHHUS] TPU PABHOMEPHOM JABW)KEHMHM Tejla IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycaoBUI paBHOBECHS pbluara.

3. WMsmepenue KIT/I HaKI1OHHOH TIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOH SHEPIUH.
8 KVIACC

Pa3pen 6. TensioBbIe sIBJICHUS.

OcHOBHBIE IOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTpOeHUs BeuiecTBa. Macca
U pa3Mepbl aTOMOB M MOJEKyJI. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Monenu TBEPIOTO, KHUAKOTO U ra3000pa3HOro COCTOSIHUI BeulecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPIBIX TEJI HA OCHOBE TIOJIOKEHUH
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuBaHME M KaloWUIApHbIE siBieHUs. TeruioBoe
pacuImpeHme u cxxartue.

Temneparypa. CBsA3p TeMmmeparypbl CO CKOPOCTBIO TEIJIOBOTO JBUKEHHUS YACTHIIL.
Buyrtpennsist sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH OHEpruu: Tervionepenada u
coBepleHre padboThl. Buapl Teronepenaun: TerIonpoOBOAHOCTh, KOHBEKIUS, H3ITYUCHHUE.

KonuyectBo TemoThl. YienbHas TEMIOEMKOCTh BeEIIeCTBA. [eII000MEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u OTBepJeBaHUE KPUCTAIITMYECKHUX
BEIICCTB. YIenbHas Teriora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenbHas Ttemnora mapooOpa3oBaHHs. 3aBUCHUMOCTh TeMIIEpaTyphbl KUIIEHUS OT
aTMoc(hepHOTro JTaBICHHMS.

BnaxunocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAHMUSL.

[Tpunmmner paboTsl TeruoBbix apuratenei KIIJ[ TtemmoBoro nBuratens. TeruioBble
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEBI.

3aKOH COXpaHEHUs U IPEBPAILCHUS SHEPTUU B TEIJIOBBIX MTPOLIECCAX.

Hemoncmpayuu.
Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Hab6monenue muddysum.
Habmtoienue siBieHi cMauMBaHUsI U KAMWUTSIPHBIX SIBICHUH.
HaGroieHre TeTioBoro pacimpeHust Tedl.
V3MeHeHre AaBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[TpaBwita U3MEpeHHs TEMITEPATYPHI.
Buner Teronepenaym.
OxJtaxICHUe TIPU COBEPIICHUH PAOOTHI.
Harpeanue npu coBepiiieHUH paOOThl BHEITHUMU CHIIAMHU.
10 CpaBHeHUE TEIIOEMKOCTEH pa3INIHBIX BEIIECTB.
11. HaGmronenue KUIEHHUS.
12. HaGuroieHre TTOCTOSTHCTBA TeMITepaTyphl IPH TIIABJICHUU.
13. Mojienu TEIIOBBIX ABUTATENEH.

CoNoOARWNE

Jlabopamopuwie pabomul u onvimol.
OMnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHUS.
OMNBITHI MO BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIH caxapa.
OIIBITHI IO Ha6J'IIO)IeHI/IIO TCIIJIOBOI'0 paCllIMpEHUs ra3oB, )KHJIKOCTGI;'I u TBép)II)IX TECII.
Omnpenenenue JaBieHUs BO3IyXa B OaJIOHE MIMPHUIIA.
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5. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHMOCTb JaBJICHHS BO3IyXa OT ero oO0béMa W
HarpeBaHUs WIN OXJIAKICHUS.

6. IlpoBepka THMOTE3bl JUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJOHMKA IKUJAKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HabnroneHue uM3MeHEHUs BHYTPEHHEM SHEpruu Teja B Pe3yJbTaTe TEIUIONepenadd U
paboThl BHEIIHUX CHIL

8. HccnenoBanue siBICHHS TEIIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON M TOpsiueii BOJIBI.

9. OmpexneneHue KOIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJIOM MPH TEIJIOOOMEHE C HArPEThIM
METaJUIMYECKUM LUIMHAPOM.

10. Ompenenenuie yaeabHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCHapEHHUS.

12. Omnpenenenyie OTHOCUTEIBHON BIKHOCTH BO3IyXa.

13. Onpenenenue yaenbHON TEIUIOTHI ITABICHUS JIbA.

Pa3nes 7. DinekTpuyeckue 1 MATHUTHBIE SIBJICHHUS.

Onexrpuzanus Ten. /[[Ba poma aneKTpUYecKuX 3apsaoB. B3aumonencTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJIEHUCTBUS 3apSKEHHBIX TEJI OT BEJIMYUHBI
3aps110B U PACCTOSHUS MEXKAY TEIaMH).

Onekrpuueckoe nojie. Hanpspk€HHOCTh anekTpuyeckoro nosst. [IpuHuun cynepno3unuu
JJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTApHBIM 3iiekTpuueckuil 3apsa. CrpoeHue
atoMa. [IpoBOIHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTrO 3apsa.

ONEKTpUYECKUH TOK. YCIIOBUS CYILECTBOBAHUS AJIEKTPUYECKOrO0 TOKA. McTOouHUKH
HOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPUUECKOro TOKa (TEIIOBOE, XMMHYECKOE, MarHUTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.

Onexkrpuueckasd wnenb. Cuiia Toka. JJeKTpuuyeckoe HampsbkeHue. CoNnpoTHUBIIEHUE
IIPOBOJHMKA. YJIEIbHOE CONpPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEMu.
[TocnenoBarenbHOE U MapaJUIENbHOE COEUHEHNE TPOBOJHUKOB.

Pabota u MomHOCTh 31eKTpruyeckoro Toka. 3akoH /xoyns—JIeHna. DnekTpudyeckue Lnenu
U MIOTPeOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocTostHHBIE MarHuThl. B3anmoneicTBHE IOCTOSHHBIX MAarHWTOB. MarHurHoe Ioie.
MaruuTtHoe nose 3eMiId ¥ €0 3Ha4eHue A ku3HU Ha 3emute. OnbIT Opcrena. MarHuTHoe nosue
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJISt
Ha T[POBOJHUK C TOKOM. OJEKTPOABHUIaTelb IOCTOSHHOIO ToKa. lMcrnosb3oBaHue
AIIEKTPO/IBUraTesIel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

Oneiter @apanes. SBineHue  anekTpomarHuTHOW — uHAyKuuu. [lpaBuno  JleHna.
OnektporedHeparop. CrocoObl TOJYYEHHS JJIEKTPUYECKOW DHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.
DneKkTpuszanus Ted.
JIBa pona aNeKTpUUYECKUX 3apsiIOB U B3aUMOJEHCTBUE 3apSHKEHHBIX TEII.
YCTpOUCTBO U JEUCTBHE IEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAsT MHTYKIIHSI.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[IpoBOTHUKY ¥ AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTUHUHI 3JIEKTPUUECKOTO MO,
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlelicTBUA DIIEKTPUYECKOTO TOKA.

10. DIeKTPUIECKHI TOK B KHJIKOCTH.

11. I'a30BBIii pa3ps.

12. 3mepeHune CHITbI TOKA aMIIEPMETPOM.

CoNoOR~RWNE



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

N3mepenune 3eKTpUYECKOro HaIPsKEHUsT BOJIbTMETPOM.

Peocrat u mara3uH COpOTUBIICHUMN.

BsanmoelicTBre MOCTOSHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeICHUS MOJIOCOB MarHuTa.
MopenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMarHmr.

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

UccnenoBanue sBieHUS 3JEKTPOMArHUTHON MHTYKIIUH.

Oneitel @apagnes.

3aBUCUMOCTb HAMPABJICHUS UHAYKIIMOHHOT'O TOKA OT YCJIOBUM €ro BO3HUKHOBEHHSI.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomuvt u onvimol.

1. OnbIThl 10 HAOTIOAEHUIO SJEKTPU3ALUH TEJl HHAYKIUEH U IPU CONPUKOCHOBEHHH.

2. HccnenoBanue neiicTBUS SIEKTPUYECKOTO OIS HA TIPOBOAHUKH U IUAIICKTPHUKH.

3. COopka u npoBepka padbOThl JIEKTPUUECKO LIEMU TOCTOSTHHOTO TOKA.

4. W3MmepeHue U peryJupoBaHHUE CHIIBI TOKA.

5. HM3mepeHue u peryaupoBaHHUe HaNpsKEHUS.

6. HccrnemoBaHue 3aBUCHMOCTH CHIIBI TOKA, WAYIIETO Y€pe3 PE3UCTOP, OT COMPOTHBIICHUS
pe3ncTopa 1 HapsKEHUs Ha pe3UCTOpE.

7. OnbIThI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTD JIEKTPHUYECKOTO COMPOTUBIICHUS TIPOBOJHUKA
OT €ro JUIMHBI, IUIOIAAN IONEPEYHOI0 CEYEHUs U MaTepuania.

8. ITlpoBepka mpaBmiia CIOXKECHUS HANPSDKEHHNA TPH TOCIEOBATEIIEHOM COSIMHEHUH JBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuia Ui CUIIBI TOKA MPH MAPAJUICITBHOM COCTUHEHUN PE3UCTOPOB.

10. Omnpenenenuie pabOTHI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

11. Omnpenenenrie MOIIHOCTH 3JIEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIErO Yepe3 JIaMIIOUKy, OT HalpspKeHUs Ha
HEH.

13. Onpenenenue KIIJl HarpeBares.

14. VccnenoBanre MarHUTHOTO B3aMMOCHCTBUS TIOCTOSTHHBIX MAarHUTOB.

15. I3yueHre MarHuTHOTO TMOJS MOCTOSIHHBIX MAarHUTOB MpPU HMX OOBEAMHEHUH U
pasieNeHn .

16. UccnenoBanue AEHCTBUS 3JIEKTPUIECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.

17. OnbITH, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI B3aUMOJICHCTBHS KaTYIIKH C TOKOM H
MarHuTa OT CHJIbI TOKA U HAaIpaBJIEHUsS TOKA B KaTYILKE.

18. M3yuenne AeliCTBUS MArHUTHOTO TTOJISt HA TPOBOTHHUK C TOKOM.

19. KonctpynpoBaHue 1 u3ydeHue padboTsl HJIEKTPOABUraTEs.

20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITBl TIO HUCCIIEAOBAHUIO SIBICHUS SJEKTPOMAarHUTHOW WHAYKIMH: HCCIIEOBaHHUE
W3MEHEHH 3HAYCeHUS ¥ HATIPABJICHUS MHIYKIIHOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanndeckoe nBHkeHHe. MarepranbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOe IpsMonMHENHOEe nABMXKeHHE. HepaBHOMepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi M MIHOBEHHas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUH.



Yckopenne. PaBHoyckopeHHOE mpsiMoniuHeitHOe aBrkeHne. CBoOoHoe nageHne. OnbITh
[Nanunes.

PaBHOMEpHOE ABHIKEHHE TIO OKpYXHOCTH. [lepmon u vacrora obpamienus. JIluneliHas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

Ilepsbiil 3akoH Hprotona. Bropoii 3akoH Herotona. Tperuit 3akoH Hprotona. IIpuHuun
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujaa TPEHUS! CKOJIbKEHHsSI, CUjia TPEHUS
MIOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHSA. YCKOPEHHE CBOOOJHOTO TaJeHUS.
JBuxenne mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoct. HeecomocTs u
HEPErPY3KH.

PaBHOBecue maTepuaabHON TOUKH. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MOMeHT cuiibl. LIEeHTp TshKeCTH.

Nmnynsc tena. M3mMeHenne mmmynbca. VMiynbc cuiibl. 3aKOH COXpaHEHUsT MMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckasi pabota U MOIIHOCTh. PaboTa cun TskecT, ynpyroctd, TpeHus. CBs3b
sHepruu u pabothl. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToTeHumanbHas 3Heprus cxkaroil npyxunbl. Kunernueckas sneprus. Teopema 0 KHUHETUYECKON
SHEpPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKOW IHEPrUH.

Hemoncmpayuu.

1. HaGumozneHne MEXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHME NIyTeH W TPACKTOPUM IBMXKEHUS OJHOIO M TOrO € Tela OTHOCHUTENIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPSAMOIMHEHHOTO JBUXKEHUSI.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOI'O JABUKECHHUS.

5. Habmronenue ABMKEHMS Tela MO OKPYKHOCTH.

6. HaOmromeHne MeXaHWYECKUX SIBJICHUH, MPOUCXOSAIIMX B cucTeMe oTcuéra «Termexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MacChl Tela U AEHCTBYIOLIEH Ha HErO CUJIBI.

8. HaOmoneHune paBeHCTBA CHJI IPU B3aUMOJCHCTBUU TeJl.

9. H3meHneHwue Beca Tena Npy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya ummnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJECHCTBUU TENl.

12. Coxpanenue UMIysabca IpU HEYIIPYTOM B3aMMOAECHCTBUM.

13. Coxpanenue UMIysbca Ipu a0COIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabGmroieHne peakTUBHOTO JBUKEHMUS.

15. CoxpaHenue MexaHUYECKON 3HEPTUH MTPU CBOOOTHOM a/IEHUH.

16. CoxpaHeHnue MEXaHUYECKON SHEPTUH MIPH JIBMKEHUH TEJa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnwvie pabomot u onvimel.

1. KoHcTpyupoBanue TpakTa [jsi pa3roHa M JAIBHEUIIEr0 PaBHOMEPHOTO JBUKCHHS
IIapUKa WA TEJIeKKH.

2. OmpeneneHue cpeaHed CKOPOCTH CKOJNBXKEHUs OpycKa WM JBYIKEHHS IIapUKa I10
HAKJIOHHOM INIOCKOCTH.

3. Ompenenenue yCKOpEHHUs Tela TPU PABHOYCKOPEHHOM JBMIKCHHH IO HAKIOHHOM
MJIOCKOCTH.

4. VccnenoBaHue 3aBHCHUMOCTH IYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM IBMKEHHUH 0€3
Ha4yaJbHOU CKOPOCTH.



o N

10.

11.

[TpoBepka rUNOTE3BI: €CIU MPU PAaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauyaJIbHOW CKOPOCTH
IIyTH OTHOCSITCSI KaK psJ HEYETHBIX YMCET, TO COOTBETCTBYIOIINE MMPOMEKYTKHA BPEMEHH
OAHMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKOJBKEHHS OT CHJIBI HOPMAaJbHOTO
JaBJICHUS.

Omnpenenenne K03 UINEHTA TPEHUS CKOIBKCHUSL.

Onpenenenne KECTKOCTU NPY>KUHBI.

Omnpenenenne pa®OTBI CHIBI TPEHUS MPU PABHOMEPHOM JBIDKCHHUH Tela IO
I‘OpI/I3OHTaJ'IBHOI71 IMOBCPXHOCTH.

Omnpenenenne pabOTHl CHIBI YIPYTOCTH TPU TOABEME Tpy3a C HCIOJIb30BAHUEM
HCIIOABMKHOI'O U ITOABHUXKHOI'O 0JI0KOB.

N3y4enune 3akoHa COXpaHEHHSI YHEPTHH.

Pa3zgen 9. Mexannueckue KoJ1e0aHus U BOJHEI.

KonebarenbHoe aBmkeHne. OCHOBHBIC XapaKTEPUCTHKH KOJICOAHWI: TMEPHO, YacToTa,
amIuMtyna. MaTtematuueckuid W NPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu mpu
K0JIe0aTeIIbHOM JIBFKCHUH.

3aryxaromue kosnebanus. BoinyxaeHHsie konebanus. Pesonanc. MexaHnueckue BOJIHBIL.
CaoiicTBa Mexannueckux BOJH. [IpomonpHbie U monepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTH
e€ pacipocTpaHeHus. MexaHn4yeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxxeHue 3Byka. IHppa3ByK U yiIbTpa3BYK.

Hemoncmpayuu.

ok wnE

Habumonenue xonebanuil Tea noJ 1€HCTBUEM CHIIBI TSDKECTH M CUJIbI YIIPYTOCTH.
Habumonenune xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumoieHne BEIHYKACHHBIX KOJICOAHUI M pe30HaHCa.

Pacnipoctpanenue nmpooIbHBIX U MONIEPEYHBIX BOJTH (HA MOJIENHN).

HaOGnroeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30oHaHC.

Jlabopamopnuvie padbomut u onvimol.

=

OnpezaeneHye 4acTOThI U MEpHOAA KoleOaHUH MaTeMaTUYeCKOro MasiTHUKA.
Omnpenenenne 4acToThl U Mepro/ia KoieOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCMMOCTH Mepuojia KojeOaHWM MOJBEIIEHHOr0 K HUTH Ipy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBHCHMOCTH Nepuojia KOJeOaHUN MNPYKUHHOTO MasiTHUKA OT MacChl

rpysa.
[TpoBepka HE3aBUCUMOCTH TIEpHOJIa KOJICOaHUH TPy3a, MOJBEIICHHOTO K HUTH, OT MacChl

rpysa.

OnbITHL, AEMOHCTPUPYIOLIHE 3aBUCUMOCTh MEpUoJia KoJeOaHui MpyKUHHOTO MasTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBL.

N3mepenue yckopeHHst CBOOOIHOTO MaCHUS.

Pa3nesn 10. Di1eKTPOMArHUTHOE 110J1€ M JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJie. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaa 35eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHMe 3JIEKTPOMArHUTHBIX BOJIH 111 COTOBOM

CBs3H.

DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu.

1.

CBoiicTBa DJICKTPOMArHUTHBIX BOJIH.



2. BoJHOBBIE CBOMCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.
1. W3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUILI0 MOOUIILHOTO TenedoHa.

Pa3pgen 11. CBeToBLI€e SIBJIEHHS.

JlyueBasg mopenb cBera. Mcrounuku cera. IIpsAMOIIMHENHOE pacIpOCTPAaHEHHE CBETA.
3atmenus CosHia v JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KEHUsI CBETA.

[Tpenomiienue cBeta. 3aKOoH NpesnomieHus cBera. [loHOe BHyTpeHHEe OTpakeHUE CBETa.
Hcnonp30BaHre MOTHOTO BHYTPEHHEr0 OTPAKEHUS B ONTHYECKUX CBETOBOAAX.

Jlunza. Xopx mydeir B smH3e. Onrtuyeckas cucrema (oToanmapara, MHKPOCKOINA H
Tesneckorna. ['a3 kak onTudeckas cucteMa. bim3opykocTs U 1anbHO30PKOCTb.

Paznoxenne 6enoro cBeta B criekTp. OmnbiTel HetoToHA. C0KEHNE CIEKTPATbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.
[TpstmonuHEtHOE pacpoCcTpaHeHHE CBETa.
OtpaxkeHue cBera.
[Toryuenue n300pakeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.
OnTH4eckuii CBETOBO/I.
Xon styueit B coOuparomeit JuHse.
Xox J1ydeil B paccenBarolei JIMH3E.
[Tosryuenue n300paxeHUil ¢ MOMOILBIO JIUH3.
[Tpunuumn neiictBust GoroamnmnapaTa, MUKPOCKOIIA U TEJIECKOIA.
10. Mogens rinasa.
11. Paznoxenue 0enoro cBeTa B CIIEKT.
12. Tlony4enune 6enoro cBera Mpy CIOKEHUH CBETA PA3HBIX I[BETOB.

CoNoOA~WNE

Jlabopamopnuvie padbomut u onvimol.
1. HUccnenoBaHue 3aBUCUMOCTH yTiia OTPaKEHUSI CBETOBOTO JIy4a OT yriia MaJieHusl.
W3ydeHne xapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yTila MPEJIOMJIEHUsI CBETOBOTO Jydya OT yIJjla MajeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.
Omnpenenenne HOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLEH JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OnpIThl 1O BOCHPHUATHIO I[BETA NPEIMETOB NpPHU HMX HAOJIOJEHUU 4Yepe3 IIBETOBbIE
(GUIBTPBI.

wn

No ok

Pa3zngen 12. KBanToBble siBJIeHHUS.

OmnsiTel Pesepdopaa u mmanerapHast Mojens atomMa. Mojens atoma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oera- um ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnas Mmopzens aromHoro sapa. M3zorombel. PannoaktuBHBIE mpeBpanieHus. l[lepuon
nojypacrnajaa aTOMHBIX SIAED.

SnepHble peakuu. 3aKOHBI COXPAHEHHUs 3apsI0BOIO U MAaCCOBOTO YHCEN. DHEPIUs CBS3HU
aTOMHBIX saep. CBsa3p macchl WM dHepruu. Peaknuum cuHTe3a u JeneHus saep. Mcrounukn
sHeprun CoJIHIA U 3BE3L.

SnepHas sHepreTtuka. JIedcTBUS paguOaKTUBHBIX U3JIYUEHUN HA )KUBbIE OPraHU3MBI.

Hemoncmpayuu.



CIHeKTphl U3IIy4eHUs U TOTJIOLICHHUS.

CrHeKTphl pa3aMYHbIX I'a30B.

CrnexTp Boaopo/ia.

Habnronenue tpeko B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHU.

Perucrpanus usinydeHus IpUpOIHBIX MUHEPAJIOB U IIPOLYKTOB.

ok wnE

Jlabopamopnwvie pabomot u onvimeol.

1. HaOxnroseHue CIUTONIHBIX M JJMHEHYATBIX CIIEKTPOB U3TYYCHUSI.

2. HccnemoBanue TPEKOB: W3MEPEHUE OJHEPIHMHM YACTHIBI [0 TOPMO3HOMY MyTH (IO
doTorpadusim).

3. H3mepeHue painoaKkTUBHOTO (OHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENEHO-0000MIAIOIMIT  MOIYAb  NpeaHA3HAueH JUIs  CHCTEMAaTH3allud |
0000111eHUs TPEIMETHOTO COJICPKAHUS U ONbITA JIEATEIbHOCTH, IPUOOPETEHHOTO MPH U3YyUEHUU
BCETO Kypca (DM3MKH, a TaKKe JJIs TOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY I10
dusnke 151 00yJaromMXcsl, BBIOPABIINUX 3TOT YU€OHBIH MpeaMeT.

[lpy wW3y4YeHWH MJAHHOTO MOMAYNS pEATU3YIOTCS M CHCTEMAaTH3HPYIOTCS — BHIBI
NeSTeIbHOCTH, Ha OCHOBE KOTOpBIX oOecrneunmBaeTcs JOCTHIKEHHE MPEIMETHBIX WU
MeTarpeIMeTHBIX TUTAHUPYEMBIX pe3yabTaTOB o0y4eHus, dopmupyercs
€CTeCTBEHHOHAY4YHasi TPaMOTHOCTh: OCBOEHHME HAayUHBIX METOJOB HCCIIEOBAHUS SIBJICHUN
OPUPOABl W TEXHUKH, OBIAJICHUE YMEHHSIMH OOBACHATh (U3NYECKHUE SIBICHHS, MPUMEHSS
HOJIy4EeHHbIE 3HAHUS, pelaTh 3a/1auu, B TOM YHCJIe KaueCTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINAIBHO IEATEIBHOCTHBIM XapaKkTep JaHHOTO pa3zelia peain3yercs 3a CYET TOro,
4TO 00y4arolLrecs BhITOJIHAOT 331aHNUs, B KOTOPBIX UM IpeAJIaraeTcs:

Ha OCHOBE TOJYYE€HHBIX 3HAHWH PACIO3HABATh U HAYYHO OOBSICHATH (PH3MUECKUE SBICHUS
B OKpY’Karollei pupo/ie U MOBCeITHEBHON KU3HU;

UCTIOJIF30BaTh HAy4YHBIE METOIBI UCCIEAOBAHUS (DU3MUYECKHUX SIBICHHHA, B TOM YHCIE IS
MPOBEPKU T'MITOTE3 U MOIYUYEHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HaydyHbIE OCHOBBI HaWOOJe€€ BAKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJOTHH,
Harpumep, MPAKTUYECKOr0 UCIOIb30BAHUS PA3IMYHBIX UICTOUHUKOB YHEPIUU HAa OCHOBE 3aKOHA
NPEBPAICHHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB SHEPTHH.

IMVMIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA NPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

W3ydyeHne ¢u3MKM Ha YypOBHE OCHOBHOIO 00miero oOpa3oBaHHMs HaIpaBJIEHO Ha
JOCTH)KEHUE JTMUHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTaTOB.

B pesynpraTte wusydeHus (UMK HA YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs Yy
oOyuarorierocst OynyT c(hopMUpPOBaHbI CIEIYIONINE TUYHOCTHBIE PE3YJIbTAaThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:

—pOsIBIIEHUE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUHCKON (puznueckoin
HAyKU;

—IIeHHOCTHOE OTHOILIEHHE K JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

—TOTOBHOCTb K AKTUBHOMY YYaCTUIO B O6CY)KJIGHI/II/I O6I_H€CTBGHHO 3HAYUMBIX U DJTHYCCKUX
npo6JeM, CBI3aHHBIX ¢ IPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUH (PU3HKH;

— OCO3HAaHHEC BaAX)KHOCTU MOPAJIbHO-3TUYCCKUX IMPHUHIIUIIOB B ACATCIIBHOCTHU y‘IéHOFO;

3) acTeTHYeCKOr0 BOCIIMTAHMSI:



—BOCTIPUATHE DJCTETUYECKUX KayecTB (U3MYECKOW HAayKu: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 TO3HAHUSA:

— OCO3HaHKE [IEHHOCTH (PM3MUYECKOI HaAyKH KaK MOLTHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHEHIIIEH COCTABIISIIOIIECH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIF0O03HATEIIFHOCTH, MHTEPECa K UCCIICIOBATEIILCKOM eI TeTbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI 1 IMOIMOHAIBLHOI0 0J1ATONOJYy U

—OCO3HaHHE IIEHHOCTU 0e30IacHoro odpasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
B2XHOCTH TIPaBHJI OE30MACHOTO TOBEJEHUSI Ha TPAHCIOPTE, Ha JOPOrax, C JJIEKTPHUUYECKUM U
TEIJIOBBIM 00OPYI0OBaHUEM B IOMAILIHUX YCIOBHUSAX;

— c(OpPMUPOBAHHOCTh HaBbIKA pe()JICKCUU, MIPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTO e
IpaBa y Apyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

—aKTUBHOE y4yacTHE B PEIICHUU MPAKTUYECKUX 3aJay (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3aIy, ropoia, Kpas) TEXHOJIOTMUYECKON U COIMATbHON HAMPaBICHHOCTH, TPEOYIOIIUX B
TOM 4YHClIe U (PU3NIECKUX 3HAHUM;

— MHTEpeC K MPaKTUUYECKOMY U3YUYEHHIO MPodeccHii, CBI3aHHBIX ¢ (PU3UKOIA;

7) IKOJIOTMY€eCKOT0 BOCIIMTAHUS:

—OpHUEeHTallMsl Ha MpUMEeHeHHe (U3MYECKUX 3HAHUN [ peuieHus 3ajad B o0iactu
OKpYXKarollel Cpelibl, IIIAHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOXHBIX IMOCIEICTBUHN IS
OKpYKalOILEeH Cpeibl;

— OCO3HaHHUE T1100aTBHOrO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelleHus;

8) ajanTanuu K U3MEHSIIOIUMCS YCJIOBHUSAM CONUAILHON U MPUPOIHOI CpeIbl:
—OTPEOHOCTh BO B3aMMOJCHCTBUU MPHU BBIMOJHEHUH HCCIEA0OBAHUN U MPOEKTOB (PU3UUECKON
HAIPaBIEHHOCTU, OTKPBITOCTH OIBITY M 3HAHUSIM JIPYTHX;

— [OBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO ACSATEIHHOCTD;
—TOTPEOHOCTH B (DOPMHUPOBAHHUH HOBBIX 3HAHMI, B TOM 4yucie GOPMyIUPOBATh UICH, TOHATHUS,
TUIOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHUSIX;

—o0co3HaHue AeUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JaCTH (PU3HKY;

— IUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUN;

— CTpeMJICHHE aHAJIM3UPOBaTh U BBISBISTH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUIA;

— OIIEHKA CBOUX JICUCTBUH C YUETOM BIHMSHUS HA OKPYKAIOIIYIO CPEy, BOZMOXKHBIX ITO0ATbHBIX
MTOCJIECTBHM.

METANPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOCBOEHHS mporpamMmbl Mo (u3MKe Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanusi 'y oOywaromerocs OyayT chOpMHUPOBAHBI MeTaNpeAMeTHbIE Pe3yJbTaThl,
BKIIIOUAIOINIME TIO3HABATENbHBIE YHHUBEpCaJbHbIC YUeOHBIC JEHCTBHUS, KOMMYHUKATHBHBIE
YHHUBEpcalbHble yueOHbIE IeUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIEC yUeOHbIE 1eHCTBUS.

Ilo3naBaTebHbIE YHHBeEPCcAJbHbIE YUeOHbIE NeHCTBUS

ba3oBble jornueckue geMcTByA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHHUI);

YCTaHABIIMBATh CYIIECTBEHHBIM TpHU3HAK KiIAacCU(UKAIMKU, OCHOBaHUSA sl 000OIIeHUs u
CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEYUST B paccMaTpuBaeMblX (hakTax, MTaHHBIX U
Ha6J'IIOI[eHI/I$IX, OTHOCSIINXCA K (1)PI3I/I‘I€CKI/IM SIBJICHUAM



BBISIBJISITh TIPUYMHHO-CJICJICTBEHHBIE CBSI3M NPU M3y4eHUH (DU3UUECKUX SBICHUN U MPOIIECCOB,
JIeNIaTh BBIBOJIBI C MCITOJIb30BAaHHEM JICIYKTHBHBIX W WHAYKTHBHBIX YMO3AKIIIOUCHHM, BBIIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PHU3UYECKUX BEIHYNH;

CaMOCTOSITEIIbHO BBIOMPATh CHOCOO pemeHus Yy4deOHou Qu3nueckord 3amaud  (CpaBHEHUE
HECKOJIbKMX BapHUaHTOB PELICHHUs, BHIOOP Hambosee MOAXOJSAMIETO C YUETOM CaMOCTOSITEIHLHO
BBIJICIICHHBIX KPUTCPHUECB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

MCII0JIH30BATh BOIIPOCHI KAK MUCCIIEI0BATEIBLCKUI HMHCTPYMEHT MTO3HAHNUS,

MPOBOJIUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIH (HU3UYCCKUI
IKCIIEPUMEHT, HEOOIBIIIOE HUCCIIeTOBAHUE (PUZNUECKOTO SIBIICHUS,

OIICHWBAaTh HAa NPHUMEHUMOCTh M JOCTOBEPHOCTh HWH(MOpMAIMIO, TOJYyYEHHYIO B XOJe
MCCJIEI0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (HOpMYyJIMpOBaTh OOOOIIECHUST W BBIBOABI IO PE3yJbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, OIIbITA, UCCIICIOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIIee pa3BUTHE (U3HUYECKUX TIPOIECCOB, a TaKkKe
BbIABUT'ATHb HpeI[HOJIO)KeHI/Iﬂ 06 nux paBBI/ITI/H/I B HOBBIX yCJIOBI/IﬂX U KOHTCKCTax.

Pabora ¢ undpopmanmeii:

MPUMEHSTh Pa3jMYHbIe METOJIbl, HHCTPYMEHTHI U 3aMPOCHI MIPH MOUCKE U 0TOOpEe MH(POpMAIIH
WM JaHHBIX C yYETOM MPEATIOKEHHON YIeOHOH (PU3MUecKoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIMIO PA3IMYHBIX BUAOB U
dbop™m mpeacTaBIeHuUs;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYIO (opMy TpeacTaBieHus uHDoOpManuu U
WITIOCTPUPOBATH PellaeMble 33a4i HECJIOXKHBIMU CXEMaMH, IuarpaMMaMi, HHOH rpadukoil u
UX KOMOMHAIUSMHU.

KoMMmyHuKaTHBHBIE YHHBepcaabHbIe YueOHbIe e CTBHUS:

B XOJle OOCYXIEeHMs y4eOHOro marepuaia, pe3yjibTaToB JIAOOPAaTOPHBIX PabOT M MPOEKTOB
3aaBaTh BONPOCHI 10 CYHIECTBY OOCYKIAaeMOW TEMBl M BBICKA3bIBATh WJICH, HAIlCJICHHBIC Ha
peleHne 3a7aui U noJiiepykaHue 0y1aroxenareIbHOCTH OOLIeHNUS;

COIIOCTABJISITh CBOM CYXJIEHHUS C CYXIECHUSMH JPYTUX YYacTHUKOB JHAIIOTa, OOHApYKHWBaTh
pas3n4Ke U CXOJCTBO MO3UILINH;

BBIPAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IMMCHMEHHBIX TEKCTaX;

NyOIMYHO TPEJCTABIATh PE3YyIbTAaThl BBHIMOIHEHHOTO (DU3UYECKOTO OmbITa (IKCIEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

MOHMMATh W WCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBHUAYAIbHON pabOThl MpHU
pelIeHNH KOHKPETHON (pr3HUecKoil mpoOIemsl;

OPUHUMATh IeTM COBMECTHOW NIeATEIbHOCTH, OPraHU30BBIBATh NEHCTBUSA MO €€ JOCTUKEHUIO:
pacrpeieNiaTh poJid, OOCYXJaTh MPOIECCHl W PE3ylbTaThl COBMECTHOM pPabOThI, 0000mIaTh
MHEHUS HECKOJIbKHX JIFIOJICH;

BBITTOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAst KAYECTBEHHOTO Pe3yiibTaTa 10 CBOEMY HalpaBJICHUIO
U KOOPAMHUPYS CBOM JICUCTBUS C IPYTUMU YJICHAMH KOMAaH/IbI,

OIICHMUBATh KA4eCTBO CBOETO BKJIaJa B OOMIMI TPOMYKT IO KPUTEPHSIM, CaMOCTOSTEIHHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusauus:

BBISABIISATH MPOOJEMBbl B JKU3HEHHBIX W Y4YEOHBIX CHUTyalUsX, TPEOYIOUIMX I pelIeHHs
buznyecKux 3HaHMI;



OpUEHTUPOBATLCS B PA3NIMYHBIX IOAXO0JAX NMPHUHIATHS pElIECHUH (MHAMBHUIYaJbHOE, NPUHATHE
pEIIeHUs B TPyIIe, IPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITENIFHO COCTABIIATh AITOPUTM pelIeHHUs (PU3MUECKON 3a/1aui WM TIJIaHA UCCIIECIOBaHUS
C yuéTOM UMEIOIIMXCS PECYpcOoB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHPOBATh
[IpeJIaracMble BApUAHTBI PEILICHUI;

Jiesath BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOIMOHAJIbHbII HHTEJJIEKT:

JIaBaTh aJIEKBATHYIO OLICHKY CUTYallUH U MpeyiaraTh IiaH e€ U3MEHEHNS,

OOBSCHATH MPUUYUHBI TOCTHXKCHUS (HEIOCTHIKCHUS) PE3YIbTaTOB JIEATEILHOCTH, 1aBaTh OIEHKY
IPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHBBI B JIEATEIIBHOCTH (B TOM 4YHCJIE B XOJI BBINOJTHEHHUS (DU3UIECKOTO
WCCJICIOBAHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MECHHBIIUXCS CUTYaIlWH,
YCTaHOBJICHHBIX OIMMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHUBATHb COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4eioBeKa B XOJAE CIOpa WM JAMCKYCCHU Ha HAy4YHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYTOTo;

pu3HaBaTh CBOE MPaBO HA OIMIMOKY MPHU pelIeHUd (PU3MYECKUX 33/1a4 WU B YTBEPKICHHUSIX Ha
Hay4HbIE TEMBI U TAKOE YK€ MIPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K kxoHuy oOyueHus B 7 kJjacce IpeJMETHbIE PE3yJbTaThl Ha 0Aa30BOM YPOBHE JOJKHBI
oTpaxaTb c(hOPMHUPOBAHHOCTh y OOYUaAIOLIUXCSl YMEHUI:

UCTIOJIB30BaTh TOHATHSA: (U3NYECKHE M XMUMHUYECKHE SBJICHUS, HAOIIOACHUE, HKCIEPUMEHT,
MOJieJIb, TUIIOTE3a, CAUHUIBI (PU3UUYECKUX BEIHUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS
BemecTBa (TBEPIOE, JKHUAKOE, Ta3000pa3HOE), MEXaHMYECKOe JBI)XEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TpaeKTOpHs, PaBHOJAEHCTBYIOIIAs CHia, Jedopmanus
(ympyrasi, acTU4ecKas), HEBeCOMOCTh, COOOIIAIOIINECS] COCY/IbL;

pasnuyath sBieHus (aud¢ys3us, TEIIoBOe [BMKEHHME 4YacTHI[ BEUIeCTBAa, PaBHOMEPHOE
NBI)KEHUE, HEPAaBHOMEPHOE JBIDKEHHE, MHEPIHS, B3aUMOJICHCTBHE TEINl, paBHOBECHE TBEPIBIX
TeJI C 3aKPEIUIEHHONW OCBhIO BpallleHMs, Nepefaya AaBleHHUs TBEPABIMHU TeJIaMHU, KHUJIKOCTSIMU U
ra3amd, aTMocqepHoe JaBliCHHE, IUIaBaHUE TeJ, NMPEBPAICHUS MEXaHWYEeCKOH SHEprHH) IO
OMHCAaHUIO HMX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPHUPYIOLIUX JaHHOE
(buznyecKoe sIBIECHUE;

pacrio3HaBaTh MpPOSBICHUE HM3YYEHHBIX (U3MUECKUX SIBICHUH B OKpYXarollleM MHpE, B TOM
yricie (U3NYEeCKUe SBICHHUS B MPUPOZE: MPUMEPHI BUKECHUS C PA3IMYHBIMH CKOPOCTSIMH B
KUBOW M HEXHUBOH mpupoje, ACWCTBUE CUIIBI TPEHUS B MNPHUPOJE M TEXHUKE, BIUSHHE
aTMOC(EpHOTO JaBJICHUS HA JKUBOW OpPTraHU3M, IUIaBaHWE PHIO, phIYard B TEJE YEIOBEKa, NpPU
TOM MEPEeBOAMTh MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBLACIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKkK) GU3HUECKUX SIBICHUM;

ONHKCBHIBATh M3y4YCHHbIE CBOWCTBA TeN W (PU3UUECKUE SBICHHS, HCIONb3Ys (PHU3UUYECKUE
BEJIMYMHBI (Macca, 00BEM, MIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTb,
CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CHJla TPEHHs, JAaBlieHue (TBEPAOro Tema, KHUIAKOCTH,
ra3a), BBITAJIKABAIONIAs CWJIA, MEXaHWYeCKas paboTa, MOIIHOCTb, TICYO CHIIBI, MOMEHT CHIIBI,
KO3(QUIIMEHT TOJIE3HOT0 JEHCTBHUS MEXaHW3MOB, KUHETHYECKas W MOTEHIMaJbHas SHEpPTHs),
NP OINMWCAHWW TIPABWIIBHO TPAaKTOBaTh (U3WYECKUH CMBICT WCIIOJB3YEMbBIX BEIWYHH, WX
0003HaYCHHS] U €NUHUIBI (PU3MUECKUX BEIUYHMH, HAXOAUTh (OPMYIBI, CBSA3BIBAIONIUE TAHHYIO
(GU3NUECKYIO BEIMYMHY C IPYTMMHU BEIMYMHAMH, CTPOUTH Tpad)MKy U3YUEHHBIX 3aBHCHMOCTEH
(bu3HYECKUX BENYHH;



XapakTepu30BaTh CBOMCTBAa Ten, (PU3MUYECKHe SIBICHHS U TPOLECCHl, HCIOJb3ys IpaBUIiIa
CJIO’KEHUS CUIT (BAOJb OJHOM TIpsiMOiA), 3akoH ['yka, 3akoH [lackamns, 3akoH Apxumena, mpaBuiIo
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYECKON
SHEPruu, IMpU OSTOM JaBaThb CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U 3aMUCBIBATh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (hU3MYECKUE SIBJICHHS, MPOLIECCHl M CBOMCTBA TeJl, B TOM YHCIE€ U B KOHTEKCTE
CUTyalluil MIPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUMHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYEeCKUX IIaroB ¢ OMOpod Ha 1—2 W3y4YEeHHBIX CBOHCTBA
(bU3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemiate pacuéTHble 3a7auu B 1—2 NEHCTBUA, UCHONB3YS 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHaIM3a YCIOBHS 33/1a4M 3alKCHIBAaTh KPAaTKOE YCIOBUE,
MOJICTaBIATH (PU3UYECKUE BEIUUMHBI B (DOPMYIIbI U MPOBOJUTH PACUYETHI, HAXOAUTH CIIPABOYHBIE
JaHHbIe, HEOOXOIMMBbIC JJsi pEUIeHHs 3a/1ad, OICHUBATh PEATUCTUYHOCTH IOJTYYCHHOU
bu3nYecKoil BETNYNHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOYXHO PEIIUTh NMPH TOMOIIM (H3UUYECKUX METOJIOB, B
OMKMCAHUU HUCCIIEJIOBAHUS BBIACIATH IPOBEPSIeMOE NPEANoioKeHrue (TUIoTesy), pa3iandarh U
MHTEPIPETUPOBATH MOJTYYEHHBIN pe3ysbTaT, HAXOAUTh OIIMOKU B XOJE OINbITA, JEJIaTh BHIBOIbI
0 €ro pe3yJbTaTaMm;

NPOBOJUTH OIBITHI 1O HAOMIOACHUIO (DU3MYECKHX SIBICHUNA WM (PU3MUECKUX CBOHCTB TEI:
dbopMynupoBaTh TpOBEpsiEeMble MPEANONOKEHUs, COOMpPATh YCTAHOBKY W3 MPEATIOKEHHOTO
000pyI0BaHUS, 3aIMCHIBATH X0/ OBITa U (POPMYIUPOBATH BHIBOJIBI,

BBIMIOJHATh TPSMbIE HM3MEPEHHUs pPACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIBl U
TEMIIEPATYPHI C UCIIOJIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX NPUOOPOB, 3aMUCHIBATh OKA3aHUS
puOOpPOB ¢ YUETOM 3aJaHHON aOCONMIOTHON MOTPELTHOCTH U3MEPEHHI;

NPOBOJUTHh HCCIICOBAaHUE 3aBHCHUMOCTH OJHOH (U3UYECKOH BENUYMHBI OT JPYrod ¢
MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHMI (3aBUCHMOCTH IYyTH PAaBHOMEPHO JIBUIXKYIIETOCS Tela OT
BPEMEHM [JIBUKEHHS Tejla, CUJIbl TPEHUS CKOJBXKEHHUsS OT Beca Tejla, KayecTBa 00paboTKu
MOBEPXHOCTEN TE€J M HE3aBUCHUMOCTH CWJIBI TPEHHS OT IJIOLIAAW CONPUKOCHOBEHUS TEIl, CHUJIbI
YIOPYTOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa M OT IUJIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TeJO, YCIOBUN IUIaBaHUS TeJ, YCIOBUHM paBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM Y4eOHOTO HCCIEAOBaHUs, COOMpPATh YCTAaHOBKY M BBINOJHATH
U3MEpEHUs, CleAys MpeaJoKeHHOMY IUIaHy, (UKCHUPOBATh pE3yJbTaThl IMOIYYEHHON
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BUAE MPEUIOKEHHBIX TaOMUI M TIpadUKOB, JenaTh
BBIBO/JIbI 110 PE3YJIbTaTaM UCCIIEIOBAHMUS;

IPOBOJUTH KOCBEHHBbIE M3MEPEHUs (U3NUYECKUX BETUYMH (TUIOTHOCTH BEIIECTBAa >KUIKOCTU U
TBEPAOrO TeNa, CUIa TPEHUS CKOJIBKEHUS, JaBJIEHUE BO3/yXa, BBITAJIKUBAIOLIAS CHIIA,
JIeMCcTBYIONAs Ha MOTPYKEHHOE B )KUJIKOCTh TEJO, KOA((UIIMEHT MOJE3HOr0 JeHCTBUS MPOCTHIX
MEXaHHU3MOB), CJEIys NPEJIOKEHHON HMHCTPYKLIMM: NPHU BBINOJIHEHWH H3MEpPEHHH coOupaTh
DKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIIATH 3HAUEHUE UCKOMOM BEJINYUHBL;

coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
yKa3bplBaTh NPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIatoNIMecs COCy bl, 0apOMETp, phluar, MOABM)KHBIN U HEMOJBHUKHBIA OJIOK,
HAKJIOHHAs IJI0CKOCTH;

XapaKTepu30BaTh MPHUHIMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMHCTB C
Oopoll Ha MX oOnucaHus (B TOM 4HCIe: NOJUIMIIHMKH, YCTPOMCTBO BOJOIPOBOJAA,
TUIPABIMYECKU TIPEecC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCIHOJb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBICHUH U HeoOXOoAMMble (U3UUYECKUE 3aKOHBI, U
3aKOHOMEPHOCTH;

IOPUBOANUTE MpPUMEPHI (HAXOIUTh MH(OPMAIUIO O MpUMepax) MPaKTHYECKOrO HCIOIb30BaHUS
bu3nyecKuX 3HaHUM B MOBCEAHEBHOMN KHU3HU JJIs1 o0ecrieueHus: 6€30MacHOCTH MPU OOpalleHUH C



npubopaMi MW TEXHHYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COOIIOJCHUS HOPM
9KOJIOTUYECKOTO MTOBEJICHUS B OKPY)KAIOIICH cpenie;

OCYIIECTBIISATh OTOOpP MCTOYHWKOB WH(popmanwu B MHTEpHETE B COOTBETCTBHH C 3aJaHHBIM
MMOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMUXCS 3HAHMK W TyTEM CPaBHEHHS Pa3IMYHBIX
WUCTOYHUKOB BBIJCIATh HH(POPMAIUIO, KOTOpas SIBISICTCS MPOTHBOPEYMBOU HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TMPU BBIMOJHEHUU YYEOHBIX 3a/laHUM  HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
(U3UYECKOTO COJIEp)KaHUsI, CIPABOYHBIE MaTepHUalibl, pecypchl ceTu IHHTepHeT, BiageTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHMOpPMANMKA W3 OJHOW 3HAKOBOU
CHUCTEMBI B IPYTYIO;

co31aBaTh COOCTBCHHBIE KpAaTKUE NHUCHbMEHHBIE M YCTHBIE COOOIICHHWS HAa OCHOBE 2—3
HMCTOYHHKOB MH(pOpMaIuu (pU3nIecKoro coaepkaHus, B TOM YHCIIE IMyOJUYHO JCNIaTh KPaTKue
COOOINEHUsI O pe3yJibTaTaX MPOEKTOB WM YYeOHBIX HCCICOBAHHM, MPU STOM TPAMOTHO
WCITOJIH30BaTh M3YYCHHBIM MOHATHHHBIN armapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYILICHHUE
MPE3EHTALHUEM;

IIPU BBITIOJTHEHUH Y4E€OHBIX MPOEKTOB U UCCIECIOBAHUM paclpeaesiTh 00S3aHHOCTH B IPYIIE B
COOTBETCTBUM C IIOCTABJICHHBLIMH 3aJladaMU, CJICAUTH 3a BBLIIOJIHCHUEM IIaHA JCHCTBUM,
aJIecKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTh TPYIIBL, BBICTPAaWBATh
KOMMYHHUKATUBHOE B3aMMO/JICHCTBHE, YIUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoHuy oOyuenus B 8 kJacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE ABMKEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HBIE Tela, HACHILEHHBIH U
HEHACBILLCHHBIM Tap, BIAXKHOCTh BO3/yXa, TEMIeEpaTypa, BHYTPEHHsISI SHEPrus, TEIJIOBOH
JIBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsiji, 3JIEKTPUYECKOE II0Jie, IMPOBOJHUKH U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE I10JIE;

pa3nuuarh ABJIEHMs (TEIUIOBOE PACIIMPEHUE U CKaTHe, TEeIlIonepeaayda, TeI0BOe paBHOBECHUE,
CMauMBaHME, KANMJULIPHBIE SIBICHUSA, UCIApPEHHUE, KOHACHCALNA, IJIABJICHNUE, KPUCTAIIN3ALUL
(oTBepneBaHUE), KHUIIEHHE, Teronepeaaya (TEIIONPOBOJAHOCTb, KOHBEKLIHS, H3IY4YEeHUE),
NIEKTpU3ALNSA Tell, B3aUMOJCHCTBHE 3aps0B, IEHCTBUS DJIEKTPUYECKOIO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJIEHCTBUE MAarHUTOB, JEWCTBUE MAarHUTHOIO TOJIS HA NMPOBOJHUK C TOKOM,
AJIEKTPOMAarHUTHAs MHIYKIMA) MO OMUCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIMUX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MpPOSBICHUE HM3YYEHHBIX (PU3MUECKUX SIBICHUH B OKpYXaroIleM MHpE, B TOM
ymciie pU3nYecKue sSBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHHUE M KalUJUIAPHBIE SIBICHUS B
IPUPOJIEe, KPUCTAIBl B Ipupoje, nznydeHne CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BL,
o0pa3oBaHUe pOChl, TyMaHa, UHEsl, CHETa, AJIEKTpUUYECKHe ABIEHHs B aTMoc(depe, 2IeKTpHUIECTBO
JKUBBIX OpPraHM3MOB, MarHUTHOE ToJie 3eMJu, Apel( MOII0COB, POJIb MAarHUTHOIO TOJS JJIs
KHU3HU Ha 3emiie, MOJIIPHOE CUSHUE, IPU 3TOM NEepeBOIUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3UUECKUX SBICHHI;

ONHKCBHIBATh M3y4YCHHbIE CBOWCTBA TeN W (PU3UUECKUE SBICHHS, HCIONb3Ys (QHU3UUECKUe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSIS SHEPIHsl, KOJIMUECTBO TEIUIOTHI, YAelbHas TeII0OEMKOCTh
BEIIECTBA, YJAEJbHAs TEIUIOTAa IUIaBJICHHs, YyJelbHas TeIoTa NapooOpa3oBaHMs, yJelbHas
TEIUIOTa CropaHusl TOIUIMBA, KOA((UIMEHT TMOJIE3HOr0 JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCUTEJNIbHAsL BIQXXHOCTb BO3JyXa, D3JEKTPUUECKUH 3apsAl, CWIa TOKa, JJIEKTPUYECKOE
HalpsDKEHUE, CONPOTHBIIEHUE IPOBOJHMKA, YJEIBHOE CONPOTHUBIEHHE BEIIECTBA, paboTa U
MOIITHOCTb JIEKTPUYECKOTO TOKA), MPH OMUCAHUU NPABHIBHO TPAKTOBATh (PU3MYECKHIA CMBICI
HCIIOJIb3YEMBIX BEJTUMYMH, 0003HAUYEHHUS M €AUHUIIBI (PU3NUECKUX BEJIUYUH, HAXOIUTh (POPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO (PM3WYECKYIO0 BEJIWYMHY C JPYTUMH BEITUYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;



XapaKkTepu30BaTh CBOMCTBAa Tel, (PU3MUECKUE SIBICHUS M MPOIECCHI, HCIOJb3Ys OCHOBHBIC
MIOJIOKEHUS MOJIEKYJIIPHO-KHHETUUECKONW TEOPUH CTPOEHUS BELIECTBA, IPUHIUI CYNEpHO3UIIUN
noJsie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa s yyacTka IeIu,
3akoH Jlxoyns—JleHma, 3akOH COXpaHEHMs SHEpruM, IpU OSTOM JaBaTh CIOBECHYIO
(GbopMyITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (PU3UYECKUE IPOLECCHl U CBOICTBA Tel, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyalui
IIPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUYMHHOCIEICTBEHHBIE CBS3H, CTPOUTH
00BbsICHEHHE M3 |—2 JIOTMYECKUX IIaroB ¢ OMOpod Ha 1—2 WM3Y4YEHHBIX CBOMCTBA (PU3MUECKHX
SIBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewiath pacu€THbIE 3a7aud B 2—3 AEHCTBHSI, UCHOJb3Yd 3aKOHbI M (OPMYJIbl, CBA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHaIM3a YCIOBHS 33/1a4M 3alKCHIBAaTh KPAaTKOE YCIOBUE,
BBISBIIATH HEJOCTATOK JAHHBIX JUI PpEIHICHUs 3aJauyd, BBIOMpATh 3aKOHbl U (OPMYIIBL,
HeoOXoauMble UIsl €€ pelleHUs, NMPOBOAUTH Pacd€Tbl M CPAaBHMBATh IIOJYYEHHOE 3HAUEHUE
(GU3M4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacno3HaBaTh IMPOOJEMbl, KOTOPbIE MOXXHO PpELIMTh IpPH IOMOLIM (PU3UYECKHX METOOB,
UCMOJb3Yysl ONMCAaHUE MCCIEeIOBAHUSA, BBLACIATH IMPOBEPsieMOE NPEANONI0KEHUE, OLEHUBAThH
IPABUJIBHOCTb MOPSsIZIKA IPOBEIEHUS UCCIIEJOBAHMUSL, JIEJIaTh BBIBOJIbI;

IOPOBOJUTH OMBITH [0 HAOIIOAECHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(KanwIsipHbIE SIBJICHUS, 3aBUCUMOCTb JaBJIEHUS BO3JyXxa OT ero oObéma, TeMIepaTypsbl,
CKOpOCTH IIpollecca OCThIBAaHMS M HAarpeBaHUs NpPU H3IYyYEHUH OT IIBeTa H3Jydarolien
(morsyomaroieil) MOBEPXHOCTH, CKOPOCTb HMCHApEHUs BOABI OT TEMIIEPATYPbl >KUJIKOCTH U
IIoIAAu €€ IMOBEpXHOCTH, JIEKTpU3aLUs TeJl U B3aHMMOJACUCTBUE 3JEKTPUUYECKUX 3aps/IOB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHUTOB, BHU3yaJlM3allMsl MAarHUTHBIX TII0JIEW MOCTOSHHBIX
MarHuTOB, JI€HCTBUS MAarHUTHOTO IOJsl Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa,
CBOMCTBa  3JEKTPOJBUIATENsl  IOCTOSHHOINO  TOKa):  (OpMyJIHpOBaTb  MPOBEPSEMbIE
IPEINONI0KEHUs,, COOMPaTh YCTAHOBKY M3 IPEIOKEHHOTO O0OpYyJOBaHHUS, ONMCHIBATH XOJ
OTIBITa U JOPMYIIUPOBATH BHIBOJIBI;

BBITOJIHATH IPSAMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBLHON BIIAKHOCTH BO3/yXa, CUJIbI TOKA,
HANpsDKEHUS. C MCMOJIb30BAaHUEM AaHAJOrOBBIX NMPUOOPOB M JATUYUKOB (PU3MUECKUX BEIMYUH,
CpaBHUBATh PE3yJIbTaThl U3MEPEHUN C YUETOM 3aJJaHHOM aOCOIIOTHOM MOTPELIHOCTH;

IPOBOAMTH HCCJIENOBAaHUE 3aBUCUMOCTH OJHOW (DU3MUECKON BEIMYMHBI OT JAPYyrol c
UCTOJIb30BAaHUEM MPSIMBIX H3MEpEHHH (3aBUCHMMOCTb CONPOTHBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIAIN TOMEPEUYHOr0 CEUEHUsl U YAEIbHOIO CONPOTUBIIEHUS BEILIECTBA MPOBOJHUKA,
CHWJIBI TOKa, WMAYILIErOo Yepe3 IPOBOAHMK, OT HANpPsDKEHHWs HAa IPOBOJHUKE, HCCIEIOBAaHUE
MOCNIEA0BATENbHOIO W MapajyieIbHOIO  COEJWHEHUH  NPOBOJHUKOB):  IJIAHUPOBATh
UCClieIoBaHue, COOMPATh YCTAHOBKY M BBIMOJIHATh U3MEPEHHUS, Cielys NPeAIoKEHHOMY IIaHy,
¢ukcupoBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCMMOCTH B BHUAE TaOMUI U TpaduKoOB, JeiaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHMS;

IPOBOANTH KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEIMUYMH (yAeabHas TEIJIOEMKOCTh BEIECTBa,
COIIPOTHUBIJIEHUE TPOBOJHMKA, paboTa M MOIIHOCTh 3JEKTPHUUECKOr0 TOKA): IUIAHUPOBATh
U3MEpEeHUs], cOOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIENYs NMPEAIOKEHHON MHCTPYKLIUU, U
BBIUNCIIATH 3HAYEHNE BEIIMUNHBI,

coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapakTepu30BaTh NPUHIMIIEI JEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMHCTB C
OMopol Ha MX ONHMCAHMUA (B TOM YHCIE: CHCT€Ma OTOIJIEHUS JOMOB, THMTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYMK DIIEKTPUUYECKOH SHEPIHH, IJIEKTPOOCBETUTEIIbHBIC
npuOOpbI, HarpeBaTeJIbHbIE AJIEKTPONPUOOPHl (IPUMEPHI), DIEKTPUUECKUE MPEJOXPAHUTENH,
AIIEKTPOMArHUT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), MWCIOJb3ysd 3HAHHS O CBOMCTBax
buznyecKuX SIBICHUN 1 HEOOX0AUMbIe (PU3NUYECKIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTENbHbIE NMPHUOOPHI MO CXeMaM U
CXEMAaTUYHBIM pHUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATEIb BHYTPEHHETO CrOPAHMsI, JIEKTPOCKOI, PEOCTAT), COCTABIISITh CXEMBI DJIEKTPUUECKHUX



LENEN C MOCJIENOBATENBHBIM U NApaJUICIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3jvyasl yCIOBHbBIC
0003HAYCHHSI DJIEMEHTOB AJICKTPUUYCCKUX IICTICH;

MPUBOJUTH MPUMEPHI (HAXOAUTh MH(DOPMAIMIO O TpHUMEpax) MPaAKTUYECKOTO HCIOIh30BAHUS
(GU3UYECKUX 3HAHUW B MIOBCEITHEBHOM JKU3HU JIJIs 0OecTieueHHs 6€30MacHOCTH MPU 00paIieHUuu ¢
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHECHHS 3J0POBbSI M COOIIOJECHUS HOPM
9KOJIOTHYECKOT0 TTOBEJICHUS B OKPYKAIOIICH CpejIe;

OCYIIECTBIISITh TOWCK HH(pOpMAIUK (PU3NIECKOro cojaepkanus B VIHTepHETe, Ha OCHOBE
MMCIOIIMXCA 3HAHUW M NOyTEM CpPaBHEHUSI JOMOJHMUTEIBHBIX HCTOYHUKOB BBIJCISATH
uH(pOpMAIINIO, KOTOpAasi SBJSIETCS MPOTUBOPEUUBOM HITH MOXKET OBITh HETOCTOBEPHOM;
WCIIOJIB30BaTh MPU  BBIMOJHEHUW YYEOHBIX 3aJlaHU HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
(GU3HYECKOTO COACpIKAHMSI, CIPABOYHBIC MATEpUANBI, pecypchl ceth VIHTEpHeT, BIIAJCTh
npuéMaMy KOHCTICKTHPOBAHUsSI TEKCTa, NpeoOpa3oBaHus HHPOPMAIMH M3 OIHOW 3HAKOBOMU
CHCTEMBI B APYTYIO;

c0371aBaTh COOCTBEHHBIC MUCHMEHHBIE U KpPaTKHWE YCTHBIE COOOIIeHUs, 0000mas nHPOpMAaIHIo
U3 HECKOJBKUX MUCTOYHHKOB (PU3MYECKOTO COJEP)KAHUS, B TOM YHCJIC MYOJIMYHO MPEIACTABISATH
pe3ynbTaThl MPOEKTHOM WM MCCIEI0BAaTEIbCKONW JAESATENbHOCTH, IPU 3TOM TIPaMOTHO
UCIIOJIb30BaTh M3yYCHHBIM TOHATUHHBINA ammapaT Kypca (U3MKH, COMPOBOXKAATH BHICTYILICHUE
Mpe3eHTAlNEN;

MIPU BBITIOJTHEHUH Y4E€OHBIX MPOEKTOB U MCCIIEIOBAHUN (PU3MUECKUX IMPOILIECCOB PACTIPEILIISITh
00513aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABIEHHBIMU 33/1a4aMH, CIICIUTh 32 BBIITOJIHEHUEM
njaHa JEWCTBUM W KOPPEKTHPOBATH €ro, aJIeKBaTHO OIEHMBAaTh COOCTBEHHBIM BKJIaa B
JEATEIbHOCTh  TPYIIbl, BBICTPAUBaTh KOMMYHHMKAaTHBHOE  B3aUMOJIEUCTBUE, MPOSBISA
TOTOBHOCTP pa3peraTh KOHPIHKTHI.

K xonmy oOydeHus B 9 kjacce npeaIMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:
WCIIOJIB30BATh MOHSTHS: CUCTEMa OTCU€Ta, MaTepHUalIbHAsl TOUKA, TPACKTOPHS, OTHOCUTEIILHOCTh
MEXaHUIECKOTO JIBIKCHUS, nedopmarus (ympyras, TJIacTHYeCKas), TpeHue,
[EHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTh U TEPErpy3KH, IEHTP TSHKECTH, aOCOJIFOTHO
TBEP/IOE TENO, IEHTP TIKECTH TBEPAOTO Tela, pABHOBECUE, MEXAHUYECKUE KOIeOaHUsI U BOJHBI,
3BYK, UHPPA3BYK U YJIbTPA3BYK, DJIEKTPOMArHUTHBIC BOJHBI, IIKAJIAa AJIEKTPOMATHUTHBIX BOJIH,
CBET, ONIM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPHI UCIYCKAHUS M MOTJIOIICHUs, anbda, OeTta- u
raMmMma-u3JIy4eHHsl, U30TOIIbI, siICPHAst SHEPTeTHKA;
pa3iauuath  SBJICHHS (paBHOMEpPHOE U  HEPAaBHOMEpPHOE MPSMOJIMHEHHOE  JBUKECHHE,
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JBMKEHUE, CBOOOJHOE TAaJCHHE TeJ, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TeJ, PEAKTUBHOE IBUKEHHE, KOIeOaTeIbHOe
JIBIDKCHHUE (3aTyXawlIMe U BBIHYXKJCHHbIE KOJIEOAHUs), PE30HAHC, BOJHOBOE JBWKEHUE,
OTpa)K€HUE 3BYKa, NPSIMOJIMHEITHOE pPacHpOCTpaHEHUE, OTPAKEHHE U MPEJOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpa)K€HUE CBETa, Pa3OKEeHHE Oeloro CBeTa B CHEKTP U CJIOKECHUE
CIIEKTPAJIbHBIX LIBETOB, TUCIEPCHUSl CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HMKHOBEHUE
JUHEHYATOTO CTEKTpa HM3JTyYeHHUs) IO OMHCAHUI0 WX XapaKTePHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUINYECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHWE W3YYEHHBIX (PU3NUECKHX SBJICHUM B OKpYyKaromeM Mupe (B TOM
yricne (U3MUECKue sSBICHUS B MPHUPOJE: MPWIMBBI U OTIUBBI, MBUXKeHHE MiaHeT COMHEYHON
CHUCTEMBI, PEaKTUBHOE JBW)XCHHE J>KUBBIX OPTraHW3MOB, BOCHPHUSITHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPSICEHHE, CEHCMUYECKHUE BOJIHBI, LIYHAMH, 3XO, I[BETa TEJ, ONTHYECKUE SBJICHHUS B
npupojie, OHOJOTUYECKOe JEHCTBHE BHIAMMOTO, YIbTPA(PUOIETOBOITO U PEHTIEHOBCKOTO
U3ITy4eHUH, eCTECTBEHHBIM pPAaTUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4d, pPaJAHMOAKTHBHOE
W3JIy9CHUE TPUPOIHBIX MHUHEPAJIOB, JEUCTBHE pPAJAMOAKTUBHBIX W3JIYYCHHH Ha OPTaHU3M
YeNoBeKa), MPH ATOM MEePEBOAUTH MPAKTUUECKYIO 33/1a4y B YUEOHYIO, BBIACIATh CYIIIECTBEHHbBIE
cBoiicTBa (IMpU3HAKK) PU3NYECKUX SBIICHUI;



ONHKCHIBATh M3y4YCHHBIC CBOWCTBA Tel W (PU3UYECKUE SBICHHS, HCIONb3YS (PHU3UUECKUE
BEJIMYMHBI (CPEe/IHASA U MIHOBEHHAsi CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE,
IepeMelieHle, IyTh, yIJIOBas CKOPOCTb, CHJIa TPEHUs, CHJIA YIPYIOCTH, CHUJIAa TSKECTH,
yCKOpeHHe CBOOOJHOrO MajeHUs, BEC Tejla, MMITYJIbC Teja, MMITYJIbC CHJIbL, MEXaHHYecKas
paboTa M MOILHOCTb, MOTEHLIMAJIbHASI SHEPrus Telja, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIM,
NOTEHIMAJbHAS SHEPrHsl CXKATOM NpYKUHBI, KMHETUYECKas SHEpPrus, IMOJIHAs MeXaHHuYecKas
SHEprus, NEPUOJ] M 4YacToTa KoJeOaHWH, JUIMHA BOJHBI, IPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBE€Ta, I0Ka3aTelb MPEJIOMIICHHUS CpPeAbl), MPH ONUCAHUM IPABHIBHO TPAKTOBATh
(GU3NUeCKUil CMBICI UCTIOIB3YyEMBIX BEJIIMYMH, O003HAYCHUS U €AUHUIIBI (PU3NUYECKUX BEIUYMH,
HaXoAUTh (OPMYIIbI, CBSA3BIBAIOLIUE JaHHYIO (PU3MUECKYIO BEJIMYMHY C JIPYTMMHU BEIMYMHAMU,
CTPOUTH TPaPUKHU U3YIEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIHYHH;

XapakTepu3oBaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS M IPOLECCHI, MCIOJIb3Ys 3aKOH
COXpaHEHHsI YHEPIHH, 3aKOH BCEMHPHOTO TATOTECHUS, MPUHIMII CYHNEPHO3UIMUA CHJI, MPUHLIUI
oTHocuTesnbHOCTH [anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMs HUMIYJIbCa, 3aKOHbI
OTpPaKEHUsI U IIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUs 3apsSJA0BOIO M MAacCOBOIO YMCEN MpU
SJICPHBIX peaKLUsaX, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHAa M 3alMCHIBATh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3UUECKUE IMPOLECChl U CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE€ CHUTyalUi
[IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH NPUUMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
0o0BsicHeHUEe U3 2—3 JOTMYECKHX IIaroB C OMOpPOil Ha 2—3 M3YyUEHHBIX CBOMCTBA (PU3NYECKUX
SIBIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewath pacy€THbIE 3a/1a4M (ONMPAIOIIMECS HAa CUCTEMY U3 2—3 ypaBHEHMH), UCIIONIb3Ys 3aKOHBI
U (QOpMyIIbI, CBSI3bIBAIOIIME (U3UYECKUE BETUYMHBI: HAa OCHOBE AaHajiM3a YCIOBHS 3aJauu
3allUCBIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTAOLINE WIIM M30bITOUHBIE JIaHHBIE, BEIOMPATH
3aKOHBI W (OPMYJBI, HEOOXOAWMBIC JJISi PpEIHICHUs, IMPOBOAUTH pacuéThl M OICHHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHUsI (PU3MUECKON BETMUHHBI;

pacno3HaBaTh IpOOJEMbl, KOTOPbIE MOXXHO PpELIMTh IpPH IMOMOLIM (PU3UYECKHX METOOB,
WCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIAEIATH INPOBEPSIEMOE IPEAINIOJIOKEHUE, OLEHUBATh
IPaBWIBHOCTh TMOPSJIKA IPOBEICHUS MCCIENI0BaHUsS, JielaTh BBIBOJbI, HHTEPIPETHUPOBATH
pe3yiabTaThl HAOIIOACHUHN U OMBITOB;

IPOBOAMTH OMBITHl MO HAOMIOJEHUIO (U3NYECKUX SBJICHUN WM (PU3NYECKUX CBOICTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHa, 3aKOHA COXpPAaHEHMs SHEPrHM, 3aBUCUMOCTh Mepuoja
Kosie0aHuM MPYKUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYABI MaJIbIX KoJIeOaHUH, MPSIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jioKeHue 0enoro
CBETa B CIIEKTP, U3yUYE€HUE CBOMCTB M300paKEHUS B IUIOCKOM 3€pKajieé U CBOMCTB M300paKEHUS
npeaMera B cobuparolei JInH3e, HaOIi0IeH!e CIUTOIIHBIX M IMHEWYaThIX CIIEKTPOB U3ITy4EHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pYAOBAaHMUSI, ONUCHIBATH X0
OTIBITA U €T0 PE3yNbTaThl, POPMYINPOBATH BHIBOJIBI,

MPOBOAMTH MpPHU HEOOXOJUMOCTH CEPUI0 MPSAMBIX H3MEPEHUM, ONpeaenss cpeiHee 3HaueHue
u3MepseMoil BenuurHbl ((POKYyCHOE paccTOsSHHE coOMparolleidl JHMH3bI), 0OOCHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUO0pa);

IPOBOJUTH HCCIICOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIb30BAaHUEM MPSIMbIX
M3MEpEeHHl (3aBUCUMOCTh IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUYKEHUM 0€3 HayalbHOMN
CKOpOCTH, MepHoia KojaeOaHHi MaTeMaTHYeCKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIiia
OTpakeHMsI CBeTa OT yrja MaJeHus M yrjia NpeJoMJIeHUs OT yIyia MaJeHus): MJIaHUPOBaTh
UCCIIEIOBaHUE, CaMOCTOSITETIbHO COOMpPATh YCTAHOBKY, (PMKCHUPOBATh PE3YJIbTaThl MOJy4YEeHHON
3aBUCUMOCTH (HM3MYECKHX BEIMYMH B BHAE TaOaul u TpaduKoOB, JeiaTb BBIBOJABI 110
pe3yJbTaTaM UCCIEJOBAHUS;

MIPOBOAMTH KOCBEHHbIE U3MEPEHUS (U3NYECKUX BEIMUYMH (CPEIHSsl CKOPOCTh U YCKOPEHUE Tena
OpU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOpPEHHE CBOOOJHOTO MaJCHHUs, >KECTKOCTh MPYKUHBI,
KOA(P(UIIMEHT TPEeHHsI CKOJIBbXKEHHUs, MeXaHudeckas paboTa M MOIIHOCTb, YacTOTa U TEPUOJ
KOJICOAHUH MaTeMaTHYeCKOro M MPYXKHHHOTO MAasTHUKOB, ONTHYECKass CHjla coOuparoiei



JIMH3bI, PaJMOAaKTUBHBIA (OH): IUIAHUPOBATh HM3MEPEHHs, COOMpATh SKCIECPUMEHTAIBHYIO
YCTaHOBKY U BBINOJTHATH H3MEPEHUS, CIIEYs! MPEUI0OKEHHON HHCTPYKIMH, BBIYHACIIATH 3HAYCHNE
BEJIMYMHBl M aHAIM3UPOBATH IIOJIyYCHHBIC PE3yJIbTaThl C YYETOM 3aJaHHOM IOTPEHIHOCTH
W3MEPEHHUI;

coO0III0/IaTh MpaBHiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000PYI0OBaHUEM;
pa3nuyuaTh OCHOBHBIC NPU3HAKM HM3YYECHHBIX (U3MYECKUX MOJENEH: MarepuayibHas TOYKa,
abCoIOTHO TBEPIOE TEJIO, TOUCYHBIN HCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A, IUTAaHEeTapHas MOJEh
aToMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHIMIIBI JCUCTBHS W3YYCHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOMCTB C
OIOpOl Ha WX OMUCAHUS (B TOM YHUCIE: CIHUAOMETpP, NATYMKH IIOJIOKEHUS, PACCTOSHUS U
YCKOpEHHUs, paKera, 5XOJIOT, OYKH, IepUCKol, (oToammapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHHS O CBOWCTBAX (H3MUYECKUX
SIBJICHUI ¥ HEOOXOAMMBbIe (PU3MUYECKHE 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl W CXEMAaTHUYHBIC PHUCYHKH HW3YYCHHBIX TEXHHYECKUX YCTPOUCTB,
U3MEPUTEIIBHBIX NPUOOPOB ¥  TEXHOJOTMYECKUX TMPOIECCOB TIPU  PEHICHUH y4eOHO-
NPaKTHYECKHUX 33Ja4, ONTHYECKUE CXEMBI JUIS TIOCTPOSHHS M300paKeHUH B TNIOCKOM 3€pKaje U
coOMparoIIe TMH3E;

NPUBOJUTH MpPUMEPHl (HAXOAUTh MH(OPMALHUIO O MPHMEpax) MPaKTHUYECKOTO HMCIIOIb30BAHUS
(bu3nUecKuX 3HAHUH B TIOBCETHEBHOW KHU3HHM I 0OECTIeYeHUsT OE301IaCHOCTH TP OOpAICHHH C
npubopaMH M TEXHUYECKHMMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS M COOJIOACHHS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIICH Cpee;

OCYLIECTBIIATh NOUCK MH(pOpManuu (Hu3MdecKoro coaepkanus B MHTEpHETE, caMOCTOSITENBHO
(GopMyIHpys MOUCKOBBIA 3arpoC, HAXOIUTh IMYTH OMPEACICHUS JOCTOBEPHOCTH IOJYYCHHOU
UH(OpPMAIIMK Ha OCHOBE UMEIOIUXCS 3HAHUH U IOTIOJTHUTEILHBIX UCTOYHHKOB,;

UCIIOJIb30BAaTh IPHU  BBHINOJIHEHHHM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSIPHYIO JIUTEpATypy
(Gu3HyYecKoro coaep)kaHMs, CHPAaBOYHbIE MaTepHajbl, pecypchl ceTd VHTepHeT, BianeTbh
npuéMaMi KOHCIIEKTHPOBaHHs TEKCTa, MpeoOpa3oBaHusi MHGOpPMALMK W3 OJHOH 3HAKOBOI
CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE HWH(OpPMALUU U3
HECKOJIbKAX HCTOYHUKOB (DU3UYECKOTO COJICpIKaHHs, MYOJMYHO NPEACTABIATH PE3YNIbTAaThI
NPOCKTHON WJIM HCCIIEIOBATENBCKON JIEATENIbHOCTH, TPH 3TOM TPAMOTHO WCIOJIb30BATh
W3y4YCHHBIN MOHATHIUHBIN anmapaT U3y4aeMoro pasnena (GU3UKd U CONPOBOXKIATh BBICTYIUICHUE
npe3eHTaluel ¢ y4éToM 0COOEHHOCTEN ayIuTOPUN CBEPCTHUKOB.
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