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MNOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoBHE OCHOBHOIO 00111ero 00pa30BaHUsl COCTaBJIEHA HA OCHOBE
NOJOXKeHUH U TpeOOBaHMH K pe3yjbTaTaM OCBOEHHMsT Ha 0a30BOM ypOBHE OCHOBHOMH
oOpazoBartesibHOI mporpammel, npeactabieHHbx B ®I'OC 000, a Takxke ¢ yuérom enepanbHoil
paboueii mporpammbl Bocnutanusi 1 KoHnenuuu npenoaaBanust yueOHoro npeamera « usukay.
ConepskaHue nporpaMmel 1o (U3MKe HarpasJIeHO Ha OPMHUPOBAHUE €CTECTBEHHOHAYYHOM
IPAMOTHOCTH OOYYarOIIMXCSl U OPraHU3aLMI0 U3yueHHst GU3MKHM Ha NesITeIbHOCTHOH ocHOBe. B
nporpaMMe 1o (U3MKE YUYUTHIBAKOTCS BO3MOXKHOCTU Yy4eOHOro mnpenMera B peasu3aluu
tpedoBanuii ®I'OC OOO K muaHUPYyEeMbIM JHYHOCTHBIM U METANpPEIMETHBIM pe3yJbTaTaM
o0y4yeHHsl, a TaKXX€ MEXIPEIMETHblE CBSI3U €CTECTBEHHOHAYYHBIX YuUeOHBIX INpPEIMETOB Ha
ypPOBHE OCHOBHOTO 00111ero 00pa3oBaHUsl.
[Iporpamma no ¢u3uke yCTaHaBIMBAeT pachpernesneHHe yuyeOHOro marepuana no ropam
oOyuenuss (Mo KkJjaccam), TNpeAsiaraeT MPUMEPHYIO IOCJIEAOBATENIbHOCTE HW3YUYEHHsS TeM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI MPEAMETHOTO COAEPIKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEN
o0yyaroLuxcs.
[Tporpamma no ¢pusmuke pazpadoTaHa C LEIbIO OKa3aHUs METOAMUYECKONH MOMOIIH YUUTEIO
B CO3aHUU paboyell nporpaMMel o yueOHOMY MpeaMeTy.
®dusnka sSBISETCS CHCTEMOOOPA3YIOLINM IS €CTECTBEHHOHAYYHbIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEXKAT B OCHOBE IMPOLECCOB U SIBJIEHHH, U3y4aeMbIX XMMHEH,
Ouonorueli, actpoHoMued U (GuU3NYeCKOl reorpadueil, BHOCUT BKJIAA B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, TNpenocTaBisieT Hauboyiee siCHble OOpaslbl MPUMEHEHHUS HAayuyHOro MeTona
MO3HAHUSI, TO €CTh CIIOCO0A MONTYYEHUs TOCTOBEPHBIX 3HAHUN O MHpeE.
Opnna u3 rnaBHBIX 3aaad pusnyeckoro oOpa3oBaHUs B CTPYKType oOuiero odpa3oBaHUs
COCTOMT B (DOPMHUPOBAHMM €CTECTBEHHOHAY4YHOH TIPAaMOTHOCTH M HHTEpeca K Hayke Yy
oOyyaroLuxcs.
Nzyuenne ¢u3ukn Ha 0a30BOM YpOBHE MpenrnoyiaraeT OBJIAAEHHE CIEAYIOLIHMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAY4HYO IPaMOTHOCTb!
® HAy4YHO OOBSCHSTDH SIBJICHUS,
® OLICHMBATbh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS,
® HHTEepPIpPETUPOBATh JAAaHHbIE M HCIOJIb30BaTh HAy4HbIE IOKa3aTeIbCTBA IS
MOJTy4EHHs! BHIBOJOB.
[enn u3yuyeHuss (U3MKU HAa YPOBHE OCHOBHOrO 0O0lIero oOpa3oBaHUs OMNpeneseHbl B
Konnenuuun npenonasanus yueOHoro npeamera «®@usnka» B 00pa3oBaTENbHBIX OPraHU3aLUSIX
Poccuiickoit ®enepauuy, peanu3yoOLUMX OCHOBHblE 001e00pa3oBaTeNbHble MPOrPaMMBbI,
yTBepkaA€HHON peweHueMm Komnernn MunucrepcTa nmpocsewenust Poccuiickoit @enepauuu
(nmportokon ot 3 nexadpst 2019 r. Ne [TK4BH).
Heau uzyuyeHus pusnKH:
e rnpuOOpeTeHHe HHTEpeca W CTPEMJIEHUS OOYYalOIUMXCS K HAYYHOMY H3yUYEHHIO
MPUPOJBI, PA3BUTHE UX UHTEJIEKTYAJIbHBIX U TBOPYECKHX CIIOCOOHOCTEN;

e pa3BUTHE TMpPENCTABJEHHI O HAy4yHOM MeTOA€ TO3HaHUs U (OPMHpPOBaHUE
MCCIIeIOBATEIbCKOrO OTHOLIEHHUS K OKPYIKAIOILIHMM SIBJICHUSIM,;

e (opMUpOBaHHE HAYYHOTO MUPOBO33PEHMs KaK Pe3ysibTaTa U3Y4YEHHs] OCHOB CTPOEHHUS
MaTtepuu U PyHIaMEeHTabHbIX 3aKOHOB (PU3UKH;

e (dopMupoBaHHE MPENCTABIEHHI O poyM (GU3UKHU IJIsI PA3BUTHS APYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

e pa3BUTHE NpEACTaBIEHUH O BO3MOXHBIX cdepax Oyayuieid npodeccuoHaTbHON
NesTeIbHOCTH, CBA3aHHOW ¢ (PM3UKOM, MOArOTOBKA K JaibHEHIIEMY OOYYEHHUIO B 3TOM
HarpaBJIEHHH.



JlocTukeHHe 3THX LeNeil mporpaMmbl No (U3MKE Ha YpOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus 00eCeYHBAETCS PELIEHUEM CIEYOLINX 3aXa4;

e npuoOpeTeHHe 3HaHHIi O TUCKPETHOM CTPOEHUH BELIECTBA, O MEXaHUYECKHX, TEIJIOBbIX,

3JIEKTPUUECKHX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e rpuoOpeTeHHe YMEHUH OINUChIBaTh W OOBSICHATH  (PU3MUECKHE SIBIEHUS C
HCIOJIb30BAaHUEM MOJTyYEHHBIX 3HAHHI;

® OCBOEHHE METOAOB pELIEHHS MNPOCTEHIIMX pPACUETHBIX 3adady C HCIOJb30BaHHEM
busnueckux Moaeneil, TBOPYECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a1a4;

e pa3BUTHE YyMEHUIl HaOMIOAaThb MOPUPOAHbIE SIBIEHUS U  BBIMOJHATH  OMBITHI,
nadopatopHble padoThl M 3KCNEPUMEHTAJIbHbIE HCCIENOBAHUS C MCIMOJb30BAHUEM
M3MEepUTENIbHBIX PHUOOPOB;

e OCBOeHHE MPUEMOB paboThl ¢ HHbOpMaLHUei (HU3UYECKOro COAepIKaHHs, BKIHOUas
MHPOPMALIMIO O COBPEMEHHbIX AOCTHXKEHHSX (U3MKH, aHalu3 U KPHUTHYECKOE
OLIeHHBaHHe UHPOpMaLIUHY,

® 3HAKOMCTBO CO cepamu MpodheCCUOHATBLHON AeSITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOIA,
1 COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHXEHHUSIX (PU3HMUECKOI HAyKH.

Ha m3yuenue ¢usuku (0a30Bblii ypOBEHb) HA YPOBHE OCHOBHOrO OOLIEro oOpa3oBaHUs
otBoauTCs 238 yacoB: B 7 kyacce — 68 yacos (2 yaca B Henento), B 8 kiacce — 68 yacos (2 yaca B
Heneno), B 9 knacce — 102 yaca (3 yaca B Henesro).

[Ipennaraemslii B mporpamme no Gpusuke nepeueHb JadopaToOpHbIX pabOT U OMBITOB HOCUT
pEeKOMEeHIATeNbHbIi XapakTep, YUUTeNb OejaeT BbIOOp MPOBEAEHHs Ja0OpaTOpHbIX padoT U
OIBITOB C YYETOM HHIUBUYAJIbHBIX OCOOEHHOCTEH 00YUYarOIMXCsl, CIMCKA 3KCIIEPUMEHTAbHBIX
3aJaHMi, peniaraeMbIX B paMKaX OCHOBHOI'O FOCYIapCTBEHHOIO 3K3aMeHa 1o (GpU3UKe.



COAEP)KXAHUE OBYUEHUA

7 KJIACC

Pa3zgen 1. ®usuka v eé poJib B NO3HAHUM OKPYKAKOLIEro MUpa.

®dusuka — Hayka o npupoze. Asnenus npupoabl. PuUsndeckue sIBIEHUS. MEXaHUUYECKUE,
TEIJIOBbIE, 3JIEKTPUUYECKHE, MATHUTHBIE, CBETOBbIE, 3BYKOBbIE.

duznueckue BenuuuHbl. HM3mepenue ¢Qusnueckux BenuuuH. Pusnueckue npuOOPHI.
[TorpemHOCTh U3MepeHUil. MexxayHapoaHasi CUCTEMA €IUHULL

Kak ¢usuka u apyrue ecTecTBEHHble HAyKM HM3y4aroT npupony. EcrecTBeHHOHay4HBbIH
METOI TIO3HaHUsS. HaOMOJeHHe, NOCTAHOBKA HAYYHOIO BONPOCA, BBIABHIKEHHE THIIOTES,
SKCMEPUMEHT MO TNpPOBEpKe TUMoTe3, OObscCHeHHe Hadmonaemoro siBieHus. OmnucaHue
(bu3UUECKUX SIBIIEHHI C MOMOLIbIO MOAEIE.

Jlemoncmpayuu.

1. MexaHuyeckue, TeMIOBbIE, 3IEKTPUUECKHE, MATHUTHBIE, CBETOBbBIE SIBJIECHUSI.

2. Ousnueckue MpuOOpPHI U MpoLenypa NMpsMbIX U3MEPEHHUH aHAJOrOBbIM U LIU(GPOBBIM

npudbopom.

Jlabopamopusie pabomst u onsimol.

OnpeneneHue LEHbI JeJEHUS LKAl U3MEPUTEIbHOrO npubdopa.
H3mepenne pacCcTosiHUN.
H3mepeHue o6bEMa KUIKOCTH U TBEPAOTO Tea.
OnpeneneHue pa3mMepoB MabIX Tel.
H3mepenue TemnepaTypbl IMpH IOMOLUM >KHAKOCTHOTO TEpPMOMETpa M JaTyMka
TEMIIEPaTypPhl.
6. IlpoBeneHue uccienoBaHUs MO MPOBEPKE TMIOTE3bl: AAJbHOCTb IMOJIETA IIAPHKA,
MYIIEHHOr0 TOPU3OHTANIBHO, TeM Oouiblie, 4yeM OOoJIbLe BHICOTA MyCKa.

Pa3nen 2. [lepBoHauanbHble CBeAeHHS 0 CTPOEHHH BelIECTBA.

CrtpoeHue BeliecTBa: aTOMbl M MOJIEKYJbl, HUX pa3Mepbl. ONbITHI, J0Ka3bIBAIOLIHE
JUCKPETHOE CTPOEHHUE BELIECTBA.

JiBmokenue wvactul BemiecTBa. CBsi3b CKOPOCTH IBHXKEHMsI 4YaCTHULl C TeMIlepaTypoil.
BpoyHoBckoe nBukeHue, auddys3us. B3aumoneiicTBue 4YacTHULl BELIECTBA. MNPUTSHKEHUE U
OTTaJIKUBaHUE.

ArperaTtHble COCTOSIHHSI  BEIIEeCTBAa: CTPOEHHE Ta30OB, JKUAKOCTEN U TBEPABIX
(xpucTajuMyecKkux) Tena. B3auMocBsA3b Mexay CBONHCTBaAMHM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U HMX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUH
BOJbL.

Hemoncmpayuu.

1. HaOnroneHue GpOyHOBCKOIO IBHXKEHHSI.

2. HabGmonenue nuddysuu.

3. HabmopneHue siBIeHUN, OOBSCHAIOIMXCS MPUTSDKEHHEM MM OTTaJKMBAHHUEM YaCTHILI

BELIECTBA.

Jlabopamopusie pabomst u onsimol.

1. OueHka AuaMeTpa aToMa METOAOM PsiiOB (C ucnosb3oBaHueM GoTtorpaduii).

2. OnbIThl N0 HAOIIOAEHHUIO TEMJIOBOTO PACLIMPEHHS ra30B.

3. OnbITel 1O OOHAPYKEHHIO NEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIXKEHHUS.

Pa3aen 3. /IBHKeHHE U B3aUMOAEHCTBHE Tel.

Mexanuueckoe nBukeHHe. PaBHOMepHOe M HepaBHOMepHOe JBHkeHHe. CKOpOCTb.
CpenHsist ckOpoCTb TPU HEPABHOMEPHOM ABHXKEHUU. PacuéT myTH U BpeMEHU JBHXKEHUS.

AsneHue wHepuuu. 3aKOH HHepuuH. B3aumoneilcTBue Ten Kak NMPUYHMHA H3MEHEHHUs
CKOpOCTH IBHXeHHUsl Tel. Macca kak Mepa MHepTHOCTH Tena. IlnoTrHocth BemectBa. CBsi3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €IUHHLIE 00bEMA BEILECTBA.
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Cuna kaxk xapaxkrtepucTtuka B3aumopeicrteus Ten. Cuna ynpyroctd M 3akoH ['yka.
H3mepeHnue cuiibl C MOMOLIBIO THHAMOMETpA. SIBlIeHHe TAroTeHUs U cuia TsbkecTH. Cuna TsikecTH
Ha Apyrux niaHerax. Bec rena. HesecomocTs. CrioxkeHue CUI, HAlTPaBJIEHHBIX 10 OJHON NPsSIMOH.
PaBHoneiicTyromast cui. Cuna tpenust. TpeHue CKOJIbXKEHHUs U TPeHHE MOKOos. TpeHue B pupoe
U TEXHHKE.

Jlemoncmpayuu.

HabnroneHue MexaHU4eCcKoro ABHKEHHS Tela.
H3mepeHue ckopocTH MPSIMOJIMHENHOrO ABUKEHHUS.
HabnroneHue siBleHUs] MHEPLIMH.
HabnroneHue u3sMeHeHus1 CKOPOCTH MPH B3aUMOJEHCTBHH TeEI.
CpaBHeHHe Macc Mo B3aUMOJEHCTBHIO Tell.
CnosxeHue cull, HanpaBJIeHHbIX 110 OAHON NPSMOH.
]Ia6opamopnbte pabéomost u onsimel.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOrO MABMXKEHMs (LIapUKa B KUIKOCTH, MOJIEIH
3JIEKTPUYECKOrO aBTOMOOWIIS U TaK Jalee).
2. OnpeneneHue cpenHeill CKOPOCTH CKOJIbXKEHHS] Opycka HMJIM LIapHKa MO HAaKJIOHHOM
TUJIOCKOCTH.
OnpeneneHue MIOTHOCTU TBEPIOTO Tea.
4. OmnbIThl, AEMOHCTPUPYIOLIHE 3aBUCUMOCTb pacTsokeHHs (nedopMaliu) NPY>KHHBI OT
NPUJIOXKEHHON CHUJIBL
5. OnbIThl, AEMOHCTPUPYIOILHE 3aBUCUMOCTb CHJIbI TPEHHUSI CKOJIbKEHHUSI OT Beca Teja U
XapakTepa CONMpPHUKaCaroLIMXCsl TOBEPXHOCTEH.

Pa3zpnen 4. [laBjieHue TBEpPABIX TeJl, )KUAKOCTEH M ra3os.

Hasnenne. CnnocoObl yMEHbLIEHHS U YBEIUYEHUs AaBlieHus. JlaBneHue raza. 3aBUCUMOCTb
IaBJieHUs ra3a ot o0béma, Temrnepartypsl. [lepenaya naBneHus TBEPABIMU TEJIAMH, )KUAKOCTIMHU U
razamu. 3akoH Ilackans. IlHeBmaTHueckue MalIMHBL 3aBUCHUMOCTb AABJIE€HUS XXUAKOCTU OT
rnyOunel. [uapocratudeckuii mnapanokc. CooOmaromuecs cocyasl.  ['uapaenudeckue
MEXaHH3MBbl.

Atmocdepa 3emnu u armochepHoe nasienue. [IpHuMHBI CylIeCTBOBaHHMS BO3AYLIHOM
obonouku 3emnu. OnbiTr Toppuuemnu. M3amepenHue atmochepHOro namjieHus. 3aBUCHUMOCTb
aTMOC(hepHOro JHaBJE€HUS OT BBICOTBI Hax ypoBHeM Mops. [Ipubopbl ans  u3MepeHus
aTMoc(hepHOro NaBJIeHHUS.

JleficTBUE )XKUOKOCTU U ra3a Ha MOrpy€HHOe B HUX Teno. BriTankuparomas (apxumenona)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxonnaBanue.

Jlemoncmpayuu.
3aBHCHMOCTb J1aBJIEHUs ra3a OT TeMIIepaTypbl.

Ilepenaya naBaeHuUsl > KUAKOCTBIO U Fa30M.

Coobwarormuecs: COCyasl.

I'mppaBnnyeckuii npecc.

[TposiBneHue neicTBus aTMOCGHEPHOrO NaBJICHHUS.

3aBUCUMOCTb BBITAJIKHBAIOIIEH CHJIBI OT O0BEMAa NOrPYKEHHOHW 4YacTH Tena M

TUIOTHOCTH JKUJKOCTH.

PaBeHCTBO BbITAJIKUBAIOLIEH CUJIbl BECY BBITECHEHHOM )KUAKOCTH.

8. VYcnoBue mniaBaHUs TeN. IUIaBaHUE WJIM TNOTPy’XX€HHE Tesl B 3aBUCHUMOCTH OT
COOTHOLUEHHS MJIOTHOCTEH Teja U XKUAKOCTH.

Jlabopamopusie pabomst u onsimol.

1. HccnenoBaHue 3aBUCMMOCTHU Beca Tejla B BOJE OT 00bEMaA MOrPYy>KEHHOU B JKUAKOCTD
4acTH TeJna.

2. OmnpeneneHue BbITAJIKUBAIOLIEH CHJIbL, OEHCTBYIOLIEH HA TEJO, MOTPY>KEHHOE B
KUIKOCTb.
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3. IIpoBepka HE3aBUCUMOCTH BbITAJIKUBAIOLIEH CUIIbI, AEHCTBYIOLIEH Ha TEJIO B XKUAKOCTH,
OT MaccChl Tena.

4. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCHUMOCTb BBITAJIKUBAIOLIEN CHIIbI, NEHCTBYIOLIEH Ha
TEJO B XHIKOCTH, OT 0OBbEMA MOrpyKEHHON B JKMAKOCTb YaCTU TeJla U OT IJIOTHOCTH
AKUAKOCTH.

5. KoHcTpyupoBaHue apeoMmeTrpa WJIM KOHCTPYUPOBAHHME JIOAKM MW OINpefeseHue e
IrPy30NOABEMHOCTH.

Pazgen S. PaGoTa u MomiHOCTBL. DHeprusi.

MexaHnueckast pabota. MOIIHOCTb.

[IpocTble MEXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs MIIOCKOCTb. IIpaBuiIo paBHOBECHS pblyara.
[IpumeHeHue mpaBuja paBHOBECHs pbluara kK Oynoky. «3osoroe mpasuiio» MmexaHuku. KITJ]
MPOCTBIX MeXaHU3MOB. [IpocThie MexaHH3MBbI B ObITY U TEXHHUKE.

Mexanuueckas 3Heprus. Kunernueckas v noreHuuanpHas 3Heprus. [Ipespaiuenue onHoro
BH/1a MEXaHUUYECKOH 3HEepruU B Apyroi. 3aKOH COXPaHEHUs] IHEPIUU B MEXaHHKE.

Jlemoncmpayuu.

1. IIpumepbl NpOCTBIX MEXAHU3MOB.

Jlabopamopusie pabomesl u onsimot.

1. Onpenenenue padOoTbl CHJIBI TPEHHs] NPU PABHOMEPHOM JBIDKEHMHM Tejla IO

FrOPU30HTaJIbHOM MOBEPXHOCTH.

2. HccnenosaHue yClIOBUH PaBHOBECHS pbluara.

3. Hsmepenue KIIJI HakIOHHON MIOCKOCTH.

4. M3yueHue 3aKOHA COXPAHEHUs] MEXaHUYECKON SHEprHUu.

8 KJIACC

Pa3nen 6. TenJioBble siBJI€HHS.

OcHOBHbIE MTOJIOKEHUST MOJIEKYJIIPHO-KMHETHUECKOH TEOpUH CTPOEHHs BelecTsa. Macca u
pasmepbl aToOMOB M MoJekyad. OmnbITel, MOATBEPXKAAIOIIME OCHOBHbIE  IOJOXEHHS
MOJIEKYIIPHOKMHETHUECKOH TEOPHH.

Monenu TBEPAOro, JKUIKOrO U ra3000pa3HOro CocTosiHui BetecTBa. Kpucraniuueckue u
amopdHble Tena. OObsiCHEHHE CBOWCTB ra30B, )KUAKOCTEH U TBEPABIX TeJl HA OCHOBE MOJIOKEHUH
MOJIEKYJIIpHO-KMHeTHYeckoH Teopun. CMmauuBaHMe M KalWJUIsIpHble sBJeHHUs. Terosoe
pacLIMpeHUe U COKaTHe.

Temnepatypa. CBsizb TemnepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JBMXKEHHUS HYaCTHLL.
BuyTtpennsis sHeprust. CriocoObl U3MEHEHHs BHYTPEHHEH SHEPTHU: TeIjIonepenaya i CoBepLIeHHe
paboTel. Buabl Teronepenayu: TEMIONPOBOAHOCTb, KOHBEKLIMS, H3JTyUEHHE.

KonuyectBo TemnoTel. YaenbHas TEMIOEMKOCTb BelecTBa. TermaooOMeH U TEerioBOe
paBHOBecue. YpaBHeHHe TerjioBoro OanaHca. IlnaBneHue M oTBepaeBaHHE KPUCTAITMUYECKHX
BEIEeCTB. YJenbHas TeruioTa muasieHus. [lapooOpasoBanue u koHaeHcauus. FHcnapenue.
Kunenue. YnenbHas TeroTa napooOpa3oBaHHsi. 3aBUCUMOCTb TEMIEpPaTypbl KUIMEHUS OT
aTMoc(hepHOro NaBJIeHHUS.

Brnaxnocts BO3nyxa.

DHeprus Tomnausa. Y ebHast TeMnjaoTa CropaHHusl.

[Mpunuuner pabotel TeroBbix nsuratened KIIJ[ TermoBoro psurarens. TeryoBbie
JBUTaTENIU U 3alUTa OKPYXKAKOLIEH Cpeabl.

3aKOH COXpaHEeHHUsl U MPEeBpaLleHHst SHEPTUHU B TEIJIOBBIX MpOLeccax.

Hemoncmpayuu.

1. HalnroneHue GpOyHOBCKOTIO ABMIKEHHSI.

2. HabGmonenue nuddysuu.

3. HabmoneHue siBIE€HUI CMauMBaHUS U KaITWJUSIPHBIX SIBJICHHIA.

4. HaGnmoneHue TenjaoBoro pacIiMupeHus Tel.



5. H3meHeHue naBineHHs ra3a npu U3SMEHEHHH 00bEMA U HarpeBaHUHU MJIH OXJIAKIEHHUH.
6. IlpaBuna usmepeHus TemnepaTypsbl.
7. Bunpel Tennonepenauu.
8. OxJaxneHue Npu COBEPIIEHUH PaOOThI.
9. Harpesanue npu coBeplIeHHH PadOThI BHELIHUMH CUJIAMHU.
10. CpaBHeHUE TEMIOEMKOCTEN Pa3IMYHBIX BELIECTB.
11. HabnroneHue KUMeHusl.
12. HabnroieHue MOCTOSIHCTBA TEMIIEPATYPBI P TUIABJICHUH.
13. Mogenu TemIoBbIX ABUraTeNEeH.
Jlabopamopusie pabomst u onsimol.
OnbIThl 1O OOHAPYKEHUIO NEHCTBUS CHIT MOJIEKYJIIPHOTO NPUTSKEHHUSI.
OnbIThI MO BhIPAIIMBAHUIO KPUCTAJUIOB NOBAPEHHOM COJIM MJIM caxapa.
OnbITh! 1O HAOTIOEHHIO TEIMJIOBOTO PACUIMPEHHSI Fa30B, KUIKOCTEH 1 TBEPIABIX TEJ.
Onpenenenue naBneHus Bo3ayxa B OaJUIOHE LINPHLIA.
OnbIThl, AEMOHCTPHUPYIOLIHE 3aBUCHMOCTb JaBJIEHHUs BO3AyXa OT ero odbéma u
HarpeBaHUs WM OXJIAXKIAECHUS.
6. IlpoBepka rumoTe3bl JHUHEHHOH 3aBHCHUMOCTH JUIMHBI CTOJIOMKA JKHAKOCTH B
TEPMOMETPHUECKOH TPyOKe OT TeMIepaTyphl.

7. Habnronenue M3MeHeHHs1 BHYTPEHHEH SHEPrHH Teja B pe3yJsbTaTe TerJionepenadd u

paOOThl BHEIIHUX CHJI.

8. MHccrnenoBaHue siBNeHHs TEMIOOOMEHA MPU CMELIMBAHUH XOJIOAHON U ropsiueil BOAbI.

9. OmpeneneHne KOJUYECTBA TEIUIOThI, MOJYYEHHOrO BOAOW MNpH TemIiooOMeHe C

HarpeTbiM MeTaJUIMYECKUM LIUITUHIPOM.

10. Onpenenenue yneabHON TEMIOEMKOCTH BELLECTBA.

11. UccaenoBaHue npolecca UCapeHusl.

12. OnpenesneHyie OTHOCUTENBHON BJIaXKHOCTH BO3yXa.

13. Onpenenenue yeabHON TEMJIOTHI MJIaBJI€HUS JIbJa.

Pa3nen 7. JnekTpuyecKHe M MArHUTHDIE SIBJICHUS.

DnexTpusauus Ten. J[Ba poaa anekTpudeckux 3apsanaos. Bzaumoneiicteue 3apsizkeHHbIX Tell.
3axoH KynoHa (3aBUCUMOCTb CHUJIbI B3aUMOIENCTBUS 3aps>KEHHBIX Tell OT BEJIMYMHbBI 3apsiioB U
PACCTOSIHUSI MEXKIY TEJIaMH).

Dnexrpuueckoe nose. Hanpsok€éHHocTs anexTpuuyeckoro noss. [IpuHuun cynepnosuuuu
3JIEKTPUUECKHUX MOJieH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsnoB. DJIEeMEHTapHbIA 3jekTpudeckuil 3apsa. CtpoeHue
atoMa. [IpoBOIHUKM U AMBNIEKTPUKHU. 3aKOH COXPaHEHUS 3JIEKTPHUECKOro 3apsija.

DNEeKTpUUeCKUH TOK. YCIOBMsI CYLIECTBOBAHUS JJIEKTpUYECKOro Toka. HMcTouHuku
NOCTOSIHHOrO Toka. JleMCTBUSI 3JEKTPUUECKOro TOKa (TerIoBOE, XMUMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUH TOK B )KUAKOCTSX U raszax.

Onextpuueckass uenb. Cuna Toka. Onekrpudeckoe HampspkeHue. ConpoTHBIIEHHE
NpOBOJHUKA. YeNbHOE COMNpOTHUBJIEHHE BewecTBa. 3akoH Oma A ydyacTka LEnu.
ITocnenosarenbHOE U NMapaieIbHOE COEAUHEHNE TPOBOJHUKOB.

PaboTa 1 MOLITHOCTB 3JIeKTpUYecKoro Toka. 3akoH Jlxoyns—JIeHna. DnekTpuyeckue Lenu
1 TOTPeOUTENH 3JIEKTPUUECKOi sHepruu B ObITy. KopoTkoe 3aMbikaHue.

ITocTostHHbIE MarHuThl. B3auMopencTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe mnosne.
MarunuTtHOe noJie 3eMJIu U ero 3HaueHue 11 xku3Hu Ha 3emute. OnbIT DpcTena. MarautHoe nose
anexTpudeckoro Toka. IIlpumenenne snekTpoMarHuToB B TeXHUKe. [[efiCTBUE MAarHUTHOIO MOJIs
Ha TMpPOBOAHMK C TOKOM. OJIEKTPOJABUraTesb MOCTOSHHOro Toka. HMcnonb3oBaHue
3JIEKTPOJBUraTesel B TEXHUUECKMX YCTPOMCTBAX U HA TPAHCIIOPTE.

ukhwNnpe



Oneiter  Dapanest.  SBneHue 3nekTpomMarHuTHoM  uHAaykuuu. IlpaBuno  Jlenuna.
OnexrporeHeparop. CnocoObl MONy4YEHUS 3JNEKTPUYECKOH O3HEpruu. DIEKTPOCTAHLHMM Ha
BO30OHOBJISIEMbIX HCTOUHHKAX SHEPTHH.

Jlemoncmpayuu.

LN WNR
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BEWNRPOWOONOULDWNERO

DNeKTpU3aLus Tel.

JIBa pona 3eKTpUYeCcKUX 3apsa0B U B3aUMOJEHCTBHE 3aps’)KEHHBIX Tell.
Y CTpONCTBO U AENCTBUE 3JIEKTPOCKOIA.

DneKTpocTaTHuecKas HHAYKLIHSL.

3aKOH COXpaHEeHUs IJIEKTPUUECKUX 3apsI0B.

[IpoBOAHUKY U TUINEKTPUKH.

MonenupoBaHue CUIOBBIX JIMHUI 3JEKTPUUECKOro MOJIs.

U CcTOUHUKM MOCTOSHHOTO TOKA.

JIefCTBUS 3IEKTPUYECKOrO TOKA.

. DJIEKTPUYECKUI TOK B )KUJIKOCTH.

. I'a30BbIi1 pa3psa.

. U3MepeHue cuiibl TOKa aMIepMETPOM.

. U3MepeHue 3J1eKTpUYECKOro Hanpsi>keHUs1 BOJIbTMETPOM.

. Peoctat 1 MarazuH COnpoOTHUBJIEHUH.

. B3aumoneicTBie noCTOSIHHBIX MarHUTOB.

. MoaenupoBaHUe HEBO3MOXKHOCTH pa3fefe€HUs] MOJ0COB MarHUTA.

. MoaenupoBaHHE MarHUTHBIX MOJIEH MOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

. MarHutHoe nosie Toka. DJIeKTPOMAarHur.

. JleficTBME MarHUTHOTO NOJISI HA TPOBOAHUK C TOKOM.

. DJIEKTPOABUTATEb IOCTOSIHHOIO TOKA.

. UccnenoBanue siBjeHUs 3JEKTPOMArHUTHON MHAYKLIMH.

. Onbirel Papanes.

. 3aBUCUMOCTb HaIpaBJIeHUs] HHAYKIIHOHHOTO TOKA OT YCJIOBUNA €ro BOSHUKHOBEHHSI.
25.

D1eKTPOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopusie pabomst u onsimoL.

ok wNR

10.
11.
12.

13.
14.
15.

O1bITHI 10 Ha6JI}O,HeHI/I}O SJEKTPU3ALUH TEIT HH,HyKL[Heﬁ U NpU CONNPUKOCHOBECHUU.
HCCHeHOBaHI/Ie HeﬁCTBHﬂ SJEKTPHUICCKOIO IOJIA Ha NPOBOAHUKH U JUIJICKTPUKH.
COopka u mpoBepka padOoThI 3JIEKTPUUECKOHN LIEMH MOCTOSIHHOTO TOKA.

H3mepeHue u peryupoBaHUe CUIIbI TOKA.

H3mepenue u peryaupoBaHue HANPSKEHUS].

HccnenoBaHie 3aBUCMMOCTH CHJTbI TOKa, MAYLIETO Yepe3 pe3UcTop, OT COMPOTUBJICHHS
pe3UCcTOpa U HaMpsHKEHUsST Ha PE3UCTOpE.

OHbITbI, AEMOHCTPUPYHOLIIUE 3aBUCHUMOCTD SJEKTPUIECCKOTro CONPOTUBJICHUA
MPOBOJHHMKA OT €ro AJHHBI, TUIOLIAAH MOMEPEUHOro CEYeHUs U MaTepH1ala.

IIpoBepka nmpaBuiia CIOKEHUS HAMTPS)KEHUI NP NOCJIE0BATEIbHOM COEAMHEHUH ABYX
PE3UCTOPOB.

[TpoBepka mpaBuia Ijist CHJIbI TOKA MPH MapayjiebHOM COEIMHEHUH PE3HCTOPOB.
Onpenenerue padOThI JIEKTPUUECKOrO TOKA, HAYLIETO Yepe3 PE3UCTOP.

OmnpeneneHue MOIHOCTH 3JIEKTPHUECKOTrO TOKA, BbIAESIEMOii Ha PE3UCTOpE.
HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, HAYLIErO Yepe3 JaMITOUKY, OT HaNpsbKeHUs Ha
HEW.

Onpenenenue KIIJI nHarpesarens.

HCCHeHOBaHI/Ie MArdiuTHOIO B3aHMO,HeﬁCTBHﬂ MNOCTOAHHBIX MAarHuTOB.

I/IsyquHe MArHuTHOIO TII0JId MNOCTOSHHBIX MArHUTOB IIpU HX O6”be,HI/IHeHI/II/I 151
pasneneHuu.



16. UccnenoBaHue AeNCTBUS 3JEKTPUYECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTD CHJIbI B3aUMOAEHCTBUS KaTYLIKH C TOKOM U
Mar"HuTa OT CHJIbl TOKA U HaNpaBJIEHUs] TOKA B KaTyLIKe.

18. M3yueHue nelcTBUss MArHUTHOTO MOJIs1 HA TPOBOAHHUK C TOKOM.

19. KoHcTpynpoBaHue U U3y4eHue padboThbl 3JEeKTPOIBUTATEIIS.

20. U3mepenue KIIJI anexTpoaBuratenbHONW yCTaHOBKHU.

21. OnbITEl MO MCCIEAOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHON HMHIYKLMHU. HCCIIEeJOBaHHE
M3MEHEHUI 3HAa4eHUs U HaNpaBJIeHUs] MHAYKLIUOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHnuyeckue siBJeHHSs.

Mexanuueckoe nBixeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENBHOCTD
MEXAHUYECKOro JABWXeHHus. PaBHOMepHOe mnNpsMOJNMHENHHOe JABMxeHHe. HepaBHOMepHOe
npsiMoMHelHHoe nBukeHue. CpenHsis U MIHOBEHHAash CKOPOCTb Teja MpPU HEpaBHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHOyckopeHHOe npsiMosiuHelHoe aBikeHue. CBoOonHoe nanenue. OnbITh
INanunes.

PaBHOMepHOe nBUKEHHUE MO OKpYykHOCTU. Ilepuon u udacrora oOpaineHusi. JluHeiiHas u
yrjoBasi CKOpoCTH. LIeHTpocTpeMUTeNbHOE YCKOPEHHE.

Ilepsbiit 3akoH HbroToHa. Bropoi 3axkon Hetorona. Tperuit 3akon Herotona. Ilpunuun
CyNeprno3ULUH CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CuUjla TPEHHUS! CKOJIBXKEHHUS, CHJIa TPEHMUsI
MOKOs1, IPyryue BUIbI TPEHMUSI.

Cuna TsOXKECTM M 3aKOH BCEMHUPHOTO TSTOTEHHS. YCKOpeHHE CBOOOIHOrO MaJCHUs.
JBukenue raHeT Bokpyr Connua. [lepsas kocMuueckasi ckopoctb. HeBecoMOCTb U neperpysxu.

PaBHOBecue MatepuanbHON TOYKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOro Tena
C 3aKpEIJIEHHON OChIO BpalleHusi. MOMeHT cuiibl. LIeHTp TskecTH.

Umnynec Tena. M3menenue umnynbca. UMnynbe cunbl. 3aKOH COXPaHEHHs] MMITYJIbCA.
PeaxTuBHOE ABUXKEHUE.

MexaHnueckasi pabota U MoOmHOCTb. Pabora cun TspkectH, ynpyroctd, TpeHus. Csi3b
sHepruu U padotbl. [loTeHUHManbHas 3HEpPrus Tesna, MOAHSTOrO HAaA TMOBEPXHOCTHIO 3E€MIIH.
IToreHunanpHas 3Heprus cxxatol npyxxuHel. Kuneruueckas sneprus. Teopema 0 KMHETUYECKOM
3HEepruu. 3aKOH COXPaHEHHUs] MEXaHUYEeCKON SHEPrUH.

Jlemoncmpayuu.

1. HaOnroneHue MeXaHU4eCKOro IBMXKEHHUs TeJla OTHOCHTEIbHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHue nyTeH M TPAEKTOPUN ABMXKEHUS ONHOIO M TOrO K€ Tesa OTHOCHUTENBbHO

pa3HbBIX TEJT OTCUETA.

3. HM3MepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJIMHEHHOIO IBUKEHHUS.

4. HccnepoBaHue NPU3HAKOB PAaBHOYCKOPEHHOTO IBHXKEHMUSI.

5. HabnroneHue nBHXXEHHS Tesla MO OKPY>KHOCTH.

6. HaOmroneHue MeXxaHUUECKUX SIBICHUH, MPOUCXOISALINX B cucTeMe oTcuéra «Tenexkay

NpU €€ paBHOMEPHOM M YCKOPEHHOM JIBUXKEHUH OTHOCUTENBbHO KabuHeTa QU3MKH.

7. 3aBUCHUMOCTb YCKOPEHHS Tejla OT MacChl T€Ja U AEHCTBYIOLIEH Ha HEro CHIIbI.

8. HabmroneHue paBeHCTBA CUJT IPU B3aUMOAECHCTBUM TEJ.

9. H3meHeHue Beca Tena NpU yCKOPEHHOM JIBH>KEHHH.

10. Ilepenaya umnyJabca Npy B3aMMOJAEHCTBUH TEL.

11. IlpeoOpazoBaHust SHEPTHU MPU B3AUMOJEHCTBUHU TEJ.

12. CoxpaHeHue UMMnyibca MpU HEYNPYyroM B3aUMOAEHCTBHH.

13. CoxpaHeHHe uMnyJjbca Npu abCONOTHO YIIPYroM B3aUMOIEHCTBUH.

14. HaOntoieHue peakTUBHOTO JBUIKEHHUSI.
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. CoxpaHeHre MeXaHU4eCKOM SHEPTHU MPU CBOOOJHOM MaJEHHH.
16.

CoxpaHeHne MexaHM4eCKON 3HEPryH NMPH IBMXKEHUH TeJla Mo 1eHCTBUEM MPYKUHBI.

Jlabopamopusie pabomst u onsimol.

1.

o

10.

11.

KoHcTpyupoBanue TpakTa s pa3sroHa M JajbHEHUIIEro PaBHOMEPHOTO IBUKEHUS
HiaprKa UJIN TEJICKKH.

Onpenenenue cpenHed CKOPOCTH CKOJbXKEHHs Opycka WM OBH)KEHUS LIapUKa MO
HAKJIOHHOMN MJIOCKOCTH.

OnpeneneHue yCKOpPEHHsI Tejla NMPH PABHOYCKOPEHHOM JMABIKEHHHM IO HAaKJIOHHOM
TUIOCKOCTH.

HccnenoBaHue 3aBUCMMOCTH MyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JIBHKEHHH Oe3
HA4aJIbHOM CKOPOCTH.

[TpoBepka runoTesbl: €CJIU NMPU PAaBHOYCKOPEHHOM JIBUXKEHUHU 0€3 HaYaJIbHOW CKOPOCTH
MyTHU OTHOCATCS KaK psfq HEUYETHBIX YHUCECJI, TO COOTBETCTBYHOIHUE MPOMEKYTKHU BPEMEHHU
OOHMHAKOBBI.

HCC.He,HOBaHI/Ie 3aBUCUMOCTHU CHUJIbI TPEHHsS CKOJBXKXCHHS OT CHJIbI HOPMAJIbHOrO
JaBJICHUS.

Onpenenenue k03P PULHEHTA TPEHUS CKOJIbXKEHMUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Onpenenenue paboThl CHJIBI TPEHUS MPU PABHOMEPHOM IBI)KEHHHM Tejla IO
FOpH3OHTaHbHOﬁ MOBEPXHOCTH.

Onpenenenue paboOThl CHIIBI YOPYroCTH NpPU NOABEME TIpy3a C HCIOJIb30BAaHHEM
HENOABMXKHOI'O U NMMOABUXKHOI'O OJIOKOB.

M3yueHne 3akOHa COXPAHEHHUS] SHEPTHUHL.

Pazgen 9. MexaHuyeckue KoJieOaHUsI U BOJIHbDI.

KonebarenbHoe nBuxkeHue. OCHOBHbIE XapaKTEPUCTHKH KOneOaHWN: NEepHOi, 4acToTa,
aMmiauTyga. Marematuueckuil M NpY>XUHHBIA MasaTHUKU. IIpeBpaineHue sHeprum mnpu
K0JIe0aTENIbHOM ABH)KEHHH.

3atyxaromue kosnebanus. BoiHyxneHHble konebaHus. PesoHaHc. MexaHu4eckue BOJHBL
CpoiicTBa MexaHndeckux BosiH. IIpononbHble U nonepeyHble BOAHBL JJIMHA BOJHBI U CKOPOCTD
e€ pacnipocTpaHeHusi. MexaHuueckue BOJHbI B TBEPAOM Tejle, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKoOCTb 3ByKa ¥ BbicOTa TOHA. OTpakeHue 3Byka. MHGpa3Byk U yIbTpas3ByK.

Jlemoncmpayuu.

1. HaGmroneHue koneOaHUil Te1 MOA NeHCTBUEM CHIIbI TSXKECTH U CHJIbI YITPYTOCTH.

2. HabmopneHue konedaHMii rpy3a Ha HUTU U Ha TIPY>KUHE.

3. HabmoneHue BbIHYXIEHHBIX KOJeOaHHii U pe30HaHca.

4. PacnpocTtpaHeHHe NPOAOJIbHBIX U MONEPEUHbIX BOJH (Ha MOJENH).

5. HabnroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKHI1 pe30HaHC.

Jlabopamopusie pabomst u onsimoL.

1. OnpeneneHue 4aCTOTHI M epHOAa KOJIeOAHUH MaTEMaTUYECKOrO MasiTHUKA.

2. OnpeneneHue 4aCTOTHI U MePHOAA KONeOaHUH NPY>KUHHOIO MasiTHUKA.

3. HccnenoBaHue 3aBUCHMOCTH MEpHOAa KOJeOaHWI MONBELIEHHOrO0 K HUTH Ipy3a OT
JUTMHBI HUTH.

4. HccnenoBaHue 3aBHCUMOCTH NepHoaa KoseOaHUi MPY)KUHHOTO MasTHHKA OT MacChl
rpysa.

5. TlpoBepka HE3aBUCHUMOCTH mepuona koyuebGaHud rpy3a, MOABELIEHHOIO K HHTH, OT
Macchl rpysa.

6. OnbIThl, AEMOHCTPHPYIOLIME 3aBUCUMOCTb NIeproza KoJeOaHUui Npy>KHHHOTO MasiTHUKA
OT MAacChl Ipy3a U XKECTKOCTU MPY>KUHBI.

7. HsmepeHue yckopeHusi CBOOOIHOrO MaaeHusl.



Pazgen 10. DiekTpoMarHuTHoOe 1noJie U JIeKTPOMATHHTHbIE BOJIHbI.
DNEeKTPOMarHUTHOE MoJie. DJIeKTpOMarHuTHble BOJHBL. (CBOMCTBAa 3JEKTPOMArHUTHBIX
BoJiH. [1Ikana 3;1eKTpOMarHuTHBIX BOJIH. Micronb30BaHUE 31€KTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnexTpoMarHutHas npupona csera. CkopocTh cBeta. BonHOBbIE CBOMCTBA CBeTA.
Jlemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHoBbIE CBOMCTBA CBETA.
Jlabopamopusie pabomst u onsimol.
1. H3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOLIBIO MOOHIIBHOIO TenedoHa.
Pazgen 11. CBeToBble sIBJICHHUS.
JlyueBas monenb ceera. Mcrounuku csera. IIpsiMonuHelHOe pacnpoCTpaHEHHE CBeETa.
3armenust ConHua u JIyHel. OtpaxeHnue ceera. ITnockoe 3epkasno. 3aKkOH OTpaKeHHs CBETa.
IIpenomnenue cBera. 3akOH npenomiieHus: cBera. [1onHOe BHYTpEHHEe OTPak€HHE CBETa.
Hcnonp30BaHHue NOJHOTO BHYTPEHHErO OTPAXKEHUsI B ONTHUECKUX CBETOBOAAX.
Jlunza. Xonm nydeit B juH3e. Onruyeckas cucreMa Qoroamnmnapara, MHKPOCKONa U
Teneckona. I'na3 kak ontuyeckas cucrema. biM3opykocTs U 1anbHO30PKOCTD.
Paznoxenue 6enoro csera B ciektp. OnbiTbl HetoToHA. Ci10K€HHE CIIEKTPaIbHBIX L[BETOB.
Jucnepcus cserta.
Jlemoncmpayuu.
1. IlpsmonuHelHOe pacpOCTPaHEHHUE CBETA.
OTtpaxxeHue ceera.
[Tony4yenue n300pa>keHHi B IIIOCKOM, BOTHYTOM M BBIYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTHueckHil CBETOBO.
Xon nyyeii B coOMparoLiei JuH3e.
Xon nyyeil B pacCeUBaNOLIeH JIMH3E.
[Tony4yenue n300pa>keHHi C MOMOLIBIO JIMH3.
. IIpunHuun neficreus ¢oToanmnapara, MUKPOCKOIIA U TEJIECKOIA.
10. Mogens rnasa.
11. PaznoxkeHue 6eyoro cBera B CIEKTP.
12. TTonyueHue Oenoro cBera npu CIOXKEHHH CBETA PAa3HbIX L[BETOB.
Jlabopamopusie pabomst u onsimol.
1. HccnenoBaHue 3aBUCMMOCTH YIJjla OTPaXK€HHUsI CBETOBOTIO Jlyya OT yrja MaJeHus.
2. H3yueHHe XapaKTepUCTHK M300pakeHHUs! NPeAMeTa B IJIOCKOM 3epKalle.
3. HccnenoBaHue 3aBUCMMOCTH yTIJla NMPEJOMIIEHHs CBETOBOIO Jlyda OT yIJja MaJeHUs Ha
rpaHuLIe «BO3AYX—CTEKIION.
[TonyueHue n3oOpakeHUii ¢ MOMOLIBIO COOMpAIOLIEH JIUH3bI.
Onpenenenue GOKyCHOrO pacCTOSIHUSI U ONTHYECKOH CUJTbI COOMpArOILel IMH3BL.
OnbITHI IO Pa3IOKEHHUIO OEJIOro CBETA B CIEKTP.
OnbITEl MO BOCIPHSITHIO LBETA MPEIMETOB NPH HX HAOIIONEHHH Yepe3 LIBETOBbIC
bunbpTpHI
Pazgen 12. KBanToBble siBJICHHSI.
OnsiTel Pe3epdopna u nnanerapHas mopenb atroma. Monenb atoma bopa. Mcnyckanue u
norjoueHue ceera atomom. KBaHThl. JIMHeuaTble CEKTPHI.
PanuoaktuBHoCcTh. Anbda, Oera- u ramma-uznyuenus. CTpoeHHE aTOMHOrO sapa.
Hyknonnas Mopenp atoMHoro siapa. HM3zoronbl. PanuoaxtuBHble npesBpauieHus. Ilepuon
noJiypacrnaja aTOMHbIX sifiep.

©ONDUE WD

Nous



SnepHble peakuuH. 3aKOHbI COXPAHEHUs 3apsiIOBOIO U MacCOBOIO YMCEN. JHEprusl CBA3U
aToMHbIX sifiep. CBsA3b Macchl M 3Hepruu. Peakuuu cuHtesa u aenenus sinep. McTouHUKY SHEpruu
ConHua u 3B€31.

Anepnas sHepreTuka. JleiiCTBUs paAMOAKTUBHBIX U3JIy4€HUI Ha XKUBblE OPraHU3MBbI.

Jlemoncmpayuu.

CriekTphl U3JIyU€HHUs U MOMJIOLIEHHUS.

CrniekTphl pa3auyuHbIX ra30B.

CrnexTp BOZOpOAA.

HaGnroneHue Tpexkos B kamepe BunbcoHa.

Pabora cuéTuyrika HOHU3UPYIOLUX U3YYEHUH.

Perucrpanus u3nydeHust NpUpOAHbIX MUHEPAJIOB U MPOIYKTOB.

JIa6opamopnb1e pabéomost u onsimel.

1. HaOnroneHue CIUIOIIHBIX U JMHEHYATHIX CIIEKTPOB HU3JTYUEHHUSI.

2. HccnenoBaHue TpEKOB: H3MEpPEHHE SHEPIMM 4YacTHULbI 1O TOPMO3HOMY MNyTH (IO

dororpadusm).

3. H3mepeHue paIuoakTUBHOrO (OHa.

IHoBTOpUTEILHO-0000IAIOIHI MOAYTb.

[ToBrOpuUTENBHO-0000 1AM MOYJIb MPEIHA3HAYEH AJIS1 CUCTEMATH3aLUH U 00001IeHUs
MPEAMETHOTrO COAEPIKAHHUS U ONbITA IESTENbHOCTH, MPUOOPETEHHOTO NMPH U3YUEHHH BCEro Kypca
¢bu3MKH, a TakXKe IJIsl TOATOTOBKH K OCHOBHOMY IOCYNapCTBEHHOMY 3K3aMEHY 1o (HU3UKe s
00y4armuXcsl, BBIOPABLUIMX 3TOT y4eOHBIH NpeaMeT.

IIpu M3ydyeHHUH TaHHOTO MOAYJIS PEATU3YIOTCSl U CUCTEMAaTU3UPYIOTCSI BUIbI 1€STEIbHOCTH,
Ha OCHOBE KOTOpbIX 00ecnedmBaeTcs JOCTH)KEHHE TMPEIMETHbIX W MeTanpeaMeTHBIX
TUIAHUPYEMBIX  PE3yJIbTATOB 00yueHus, (POpMUPYETCS eCTECTBEHHOHay4yHasi IPaMOTHOCTb!
OCBOEHHE HayUHbIX METOOB UCCJIEOBAHUS SIBIEHUI MPUPOIBI U TEXHUKH, OBJIaIEHUE YMEHUSIMH
OOBSICHATh (PU3MYECKHE SIBICHUS, TPUMEHSISI MOJy4YEHHbIE 3HAHUS, PellaTh 3a1a4H, B TOM YHUCIIe
Ka4eCTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHUMNHATBHO AESITEeNbHOCTHBIN XapakTep AaHHOIO pas3fena peaqusyercs 3a CHET TOro,
4TO 00YUAIOLIMECs BBIMOJHSIOT 3a1aHUS, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE NOJIYYEHHBIX 3HAaHUI paCrO3HABATh U HAYYHO OOBACHATH (GU3MYECKUE SBICHUS
B OKpYKarollel Npupoae U NOBCEAHEBHOM )KU3HH,

MCIIOJIb30BaTh Hay4HbIE METOIbl MCCIENOBaHUS (U3MYECKHX SIBIIEHHH, B TOM 4HUCIE VIS
NPOBEPKH TUIIOTE3 U MOJIyUYEHUs] TEOPETUUECKUX BbIBOJOB,

OOBSICHATb HayuyHble OCHOBBI HauOoyiee BAXHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOIHH,
HarnpuMep, MPaKTHUYECKOro UCIOAb30BaHUS Pa3IMYHbIX HCTOUHUKOB 3HEPIMH Ha OCHOBE 3aKOHA
NpeBpalleHUs] U COXPAHEHHUS BCEX U3BECTHBIX BUIOB S3HEPIHH.

ounkswNR



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOTI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Nzyuenne ¢(u3MKkM Ha ypOBHE OCHOBHOrO oOwero oOpa3oBaHMsl HAMpPaBJIEHO Ha

IOOCTHIKEHHE JTMYHOCTHBIX, METAMPEAMETHBIX U NMPEAMETHBIX 00pa30BaTeIbHbIX PE3YJIbTATOB.

B pesynbraTe usydyeHuss (QU3MKU HA YpPOBHE OCHOBHOro oOuiero oOpa3oBaHUS Y
oOyuaroiierocst OyayT chOpMUPOBAHBI CIEAYIOLIUE IUYHOCTHBIE PE3YJIbTaThl B HACTH:

e 1) mMaTpHMOTHYECKOr0 BOCIIUTAHHA:

® - MpOsIBIEHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHHCKOH (husnueckoin
HayKH;

® - [IEGHHOCTHOE OTHOLUEHHE K JOCTHKEHHUSIM POCCHICKUX YUEHBIX-(PH3UKOB,

e 2) rpaxaaHCKOro H AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHSI:

® - FOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B OOCY>XIE€HHUU OOLIECTBEHHO 3HAYMMBIX U 3THUECKUX
npoOeM, CBSI3aHHBIX C MPAKTHUYECKUM IPUMEHEHHEM NOCTHXXKEHUI Pu3uku;

® - OCO3HAaHME BaXXHOCTH MOPabHO-3TUUECKUX NPUHLMIIOB B EATEIbHOCTH YUEHOTO;

e 3)3CTeTH4YEeCKOro BOCIUTAHMS:

® - BOCHpPUSITHE ICTETUYECKUX KaueCTB (PU3MUYECKOH HAyKH: €€ rapMOHHYHOTO MOCTPOEHHS,
CTPOrOCTH, TOUHOCTH, JTAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI0 MO3HAHMS:

® - OCO3HaHME LIEHHOCTH (hU3MUYECKOW HAyKM KaK MOIIHOTO MHCTPYMEHTa IMO3HAHHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHENLIEH COCTABJISIOLIEN KYJIbTYPBI,

® - pa3BHUTHE HayYHOM JI0OO03HATEIBHOCTH, HHTEPECA K UCCIIEN0BATENbCKON IEATENIbHOCTH,

e 5) ¢popMupoBaHHS KYJIbTYPbI 3A0POBbs H IMOLHOHAJIBLHOI0 0J1ATONONYYHSI:

® - OCO3HaHHE LIGHHOCTH 0e30MacHOro oopasa )KM3HHU B COBPEMEHHOM TEXHOJIOIMYECKOM MHPE,
Ba)XHOCTH NPaBUJI 0€30MacHOro MOBEAEHHs Ha TPAHCIIOPTE, Ha JOPOrax, C 3JEKTPHUECKUM U
TEIUIOBBIM OOOPYAOBAaHHEM B JOMAIIHUX YCIOBUSX,

e - chOpMUPOBAHHOCTh HAaBbIKA PedIeKCHH, TPU3HAHHE CBOETrO NMPABa HA OLIMOKY U TAKOTrO JKe
npaBa y Ipyroro 4egoBeKa;

e 6) TPyaA0BOro BOCIIUTAHHA:

® - AaKTHBHOE y4yacTHE B PELIEHMM MPAKTHYECKHX 3anay (B paMKaxX CeMbH, OOpa3oBaTeJbHON
OpraHHu3aLyH, rOpoa, Kpast) TEXHOJIOTHYECKOH U COLIMAIbHON HaNPaBJIEHHOCTH, TPEOYIOIIHX
B TOM 4HCJIe U (PU3MUECKHX 3HAHMIA;

® - HTEPEC K NPAKTUYECKOMY M3yUYeHHIO NMpodeccHii, CBA3aHHBIX ¢ HU3UKOIL;

e 7)3KO0JIOrM4eCKOro BOCIUTAHUA:

e - OpUeHTaLuusi Ha NpUMeHeHHe (UIMYECKUX 3HAHUH AN pelleHus 3anad B objactu
OKpY2Karo1lel cpefbl, IIIaHUPOBAHUS TOCTYIIKOB M OLEHKH UX BO3MOXKHBIX MOCIEACTBUH 11s
OKpykKaroleu cpensl,

® - OCO3HaHHE IJI00ANLHOrO XapaKTepa SKOJOrHYeCKUX MpoOiIeM U NMyTeH UX peLIeHus;

e 8)aganTauum K MU3MEHSIIOUIUMCS YCJOBHSAM COLMAJILHON U MPUPOAHOH Cpeabl:

e - mnoTpeOHOCTP BO B3aUMOAEHCTBUM NPU BBINOJIHEHUH HCCIEOOBAHUH U MPOEKTOB
(bu3nYecKoi HarPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JPYTHUX;

® - [IOBBILIEHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESTeIbHOCTD;

e - notpeOHOCTh B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM 4Hucle (OPMYJIMPOBATH HIEH,
TIOHSITHSI, THITOTE3bI O (PU3UUECKUX OOBEKTaX U SBJICHHSIX;

e - O0cO3HaHHue NepUUUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;

® - [UIAHMPOBAHHE CBOETO Pa3BUTHS B MIPHOOPETEHUH HOBBIX (PU3HUECKUX 3HAHUIA,

® - CTpPEMJICHHE aHAJM3UPOBATh U BBISIBIISITE B3AUMOCBS3H MPUPOABI, OOIIECTBA U 3KOHOMHUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3HUECKUX 3HAHMIA;



® - OlLEHKa CBOUX [IEHCTBUI C yYETOM BIIMSHHUS Ha OKDPYXKAIOUIYIO CPeay, BO3MOMXHbBIX
rJ100aIbHBIX MOCJEICTBHUIA.

METAHNPEIMETHBIE PE3YJIBTATBI

B

pe3ysibTaTe OCBOEHHsI MNpOrpamMMmbl MO (U3UKE Ha YPOBHE OCHOBHOIO OOILEro

oOpazoBaHust y oOyyatromerocss OyayT copMUpOBaHbI MeTampeaMeTHbIe pPe3YJbTaThl,
BKIIIOYAKOLIHUE MO3HABATCJIbHBIE YHUBCPCAJBbHBIC y'{e6HbIe HeﬁCTBHﬂ, KOMMYHUKAaTUBHbIE
YHUBEpCaJbHble yUeOHbIE NEHCTBUS, PEryJIATUBHbIC YHUBEPCAIbHbIE yueOHbIE NeHCTBUS.

IMo3HaBaTenbHbIE YHUBEPCAJIbHbIE YUeOHbIe AeHCTBHSA

Ba3oBble Jjornueckue AeMCTBUA:

BBISIBJISITh U XapPaKTEPH30BaTh CYIIECTBEHHbIE TPHU3HAKU OOBEKTOB (SIBJIEHUN);
yCTaHaBJIMBATh CYLIECTBEHHBINH NMPU3HAK KJIACCU(DUKALMHU, OCHOBAHUS 1JI1 0000IIEHHS
1 CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS] B PacCMaTpUBaeMbIX (haKkTaxX, JaHHBIX U
HaOMIOIEHHSIX, OTHOCSIIUXCS K (PU3UYECKUM SIBJICHUSIM,

BBISIBJISIT TNPUYHMHHO-CJIEACTBEHHbIE CBSI3M NMPH HM3YYEHUH (U3UYECKHUX SIBJICHUH U
MpPOLIECCOB, JAeNaTb BBIBOAbI C MCIIOJIb30BAHHEM OEOYKTHBHBIX U HHAYKTHBHBIX
YMO3aKJIFOUEHUH, BBIIBUraTh FMIIOTE3bl O B3AUMOCBS3SIX (PU3NYECKUX BEJHUMUH,
CaMOCTOSITEJIbHO BBIOMPATh CIIOco0 pelieHus: yueOHoi pr3nieckoil 3anauu (cpaBHEHHE
HECKOJIbKMX BApUAHTOB peELIeHUs, BBIOOp Hauboyee MOAXOIALIEr0o C Y4ETOM
CaMOCTOSITEJIbHO BBIIEJNIEHHBIX KPUTEPHER).

ba3oBble Hcci1e10BaATEIbCKHE TEHCTBUS

HCIIOJIb30BaTh BOMPOCHI KaK UCCIENOBATEIbCKHI HHCTPYMEHT MTO3HAHMUS;

MPOBOAUTH IO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIH HH3nUecKuil
HKCMEPUMEHT, HEOOJbIIOE UCCIIeIOBaHHE (HU3HMIECKOTO SIBJICHUS,

OLIEHHBAaTh Ha MPUMEHHUMOCTb M IOCTOBEPHOCTb MH(POPMALMIO, MOJYYEHHYIO B XOJe
MCCJIEIOBAHUS MJIH SKCIIEPUMEHTA;

camMoCTosITelbHO  (popmynupoBaTh 000OLIEHHST W BBIBOABI MO  pe3ysibTaTaM
NPOBENEHHOTO HAOMIOIEHHS], OTbITA, HCCIIEOBAHUS,

MPOTrHO3UPOBATh BO3MOXKHOE AalibHellee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TaKXKe
BBIIBUTATh NMPENIONOKEHHT 00 UX Pa3BUTHH B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

¢ HH(popmaLHen:

MPUMEHSATb PAa3JIMYHbIE METOIbl, MHCTPYMEHTBI M 3alpoChl MpPU IMOMCKE U OTOOpe
UH(pOpPMAIIK UITH TaHHBIX C YYETOM NpeiokeHHON yuyeOHol pusndeckoii 3anauy,
aHAJM3UPOBaTh, CUCTEMATH3UPOBATh U UHTEPIPETHPOBATH MHPOPMALUIO PA3THUHBIX
BHIIOB 1 ()OPM NpENCTaBJICHUS,

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMy MpencTaBieHUus HHPOpMaLuu U
WJUTIOCTPUPOBATh pEIlaeMble 3aJaud HECJOXHBIMU CXEMaMH, OuarpaMMamH, HHOMH
rpaduKoi U UX KOMOUHALUSIMU.

KomMyHHKATHBHbIE YHHBepcaJbHbIe Y4eOHble el CTBHS:

B Xoae OOCyxXIeHus y4eOHOro marepuana, pe3yjbTaToB JadopaTOpHbIX padoT u
NPOEKTOB 33/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIaeMOH TeMbl U BbICKA3bIBaTh UIIEH,
HaLleJIeHHbIE Ha pelIeH e 3a1a41 1 NMoJAepKaHue OaroxenaTeJbHOCTH OOLIEeHuS,
CONOCTaBJIATb CBOU CYXIOC€HUA C CYXACHUAMHU [JPYIrHMX Y4YaCTHUKOB AOHAJIOrA,
OOHapy>XKUBaTh Pa3IMYMe U CXOACTBO MO3ULIMH,

BbIpa’XXaTb CBOKO TOYKY 3PE€HHUSA B YCTHbIX U MIUCbMEHHBIX TEKCTAX,



nyOJMYHO  TNPEACTABJATb  PE3YJIbTaThl  BBINOJIHEHHOrO  (PU3MYECKOrOo  OMNbITa
(3KCrIepuMeHTa, UCCIEeNOBaHUs, IPOEKTA),

MOHUMAThb U HCIOJb30BATh MPEUMYIIECTBA KOMAaHIHON U MHANBUAYaJIbHO pabOThI IpH
peLIeHUH KOHKPETHOH (puznueckoi npodiemsr;

NPUHUMATh LEJH COBMECTHOH [esTeNIbHOCTH, OpPraHHU30BbIBATH MAEHCTBUS 1O €€
IOOCTIDKEHHIO: PaCIpenessiTb posiu, 00CYkKAaTh MPOLECCH U Pe3yJIbTaThl COBMECTHOMN
padoThl, 00001IATE MHEHHUS] HECKOJIbKUX JIFOJIEH;

BBIMOJIHATh CBOK) 4YacTb paboThl, JOCTUras KayeCTBEHHOrO pe3yJjbTaTa IO CBOEMY
HAaIpaBJIeHUIO U KOOPAMHHUPYS CBOW AEHCTBUsSI C IPYTUMH 4JIEeHAMH KOMAaH/IbI,
OLIEHHBATh Ka4e€CTBO CBOErO BKJIaJa B OOIIMH MPOAYKT IO KPUTEPHUSIM, CAMOCTOSTEIbHO
chopMyIMPOBAHHBIM YHACTHUKAMHU B3aHMOIEHCTBYSI.

PeryasiTuBHble yHUBepcaJbHbIe YyieOHblIe JeHCTBUSA

Camoopranuzauus:

BBISIBJISITH POOJIEMBI B )KM3HEHHBIX U yUEOHBIX CUTYaLMsIX, TPEOYIOIIMX AJIST pEeLIeHHs
(bu3nuecKux 3HaHUH,

OpPHEHTUPOBATbCS B PAJIUYHBIX MOAXONAX NPHHATUS peIleHHH (MHIUBUIYaJIbHOE,
MPUHSTHE PELICHHUs B IPYyIIe, IPUHSITHE PELIeHUH IrPynnoi),

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pelleHus] (HU3MUECKOH 3aJaud WM IUJ1aHa
HCCIENIOBAHUSI C Y4YETOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh MpeIaraéMble BAPHAHTBI PEILEHHIA;

nenatb BbIOOpP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, IMOLIMOHAJI LHBIH HHTEJIEeKT:

J1aBaTh aIEKBATHYIO OLIEHKY CUTYallMU U MpenJaraTh IlaH €€ H3MEHEHHS,

OOBSICHATb MPUUMHBI TOCTHXKEHHUS (HENOCTHKEHMS1) PE3yJIbTaTOB AESITEIbHOCTH, 1aBaTh
OLIEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTHBBI B AESITEIbHOCTb (B TOM YUCJIE B XOX BBIMOJHEHUs (PU3NUECKOro
HCCIEOBAHUSl WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, HM3MEHHBLIMXCS
CUTyaLMi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKILUX TPYIHOCTEH,

OLIEHHBATh COOTBETCTBUE PE3YJIbTAaTa LI U YCIOBUSM,

CTaBUTb CE0s1 HA MECTO APYroro 4ejoBeKa B XOJe CIopa MM JUCKYCCHU Ha HAy4YHYIO
TEMY, TOHUMAThb MOTHBbI, HAMEPEHHUS U JIOTUKY APYroro;

NpU3HaBaThb CBOE IMpPaBO HAa OWIMOKY NpH pelleHud (PU3MYecKux 3anady WM B
YTBEP)KIEHUSX Ha HAy4HbIE TEMbI H TAKOE Xe MPaBO APYIroro.

NNPEAMETHBIE PE3VYJIBTATbBI

K kxoHuy oOyueHust B 7 KJjacce npeIMeTHblE pe3yjbTaTbl Ha ©a30BOM ypOBHE IOJIXKHbBI
oTpakaTb C(HOPMHUPOBAHHOCTb y OOYUAOLINXCS YMEHHIA:

HUCIIOJIB30BATh ITOHATHA: (1)H3H'{6CKI/IG H XHUMHYECKHUE SBJICHMHS, Ha6m0nelme,
SKCINEPUMEHT, MOACJb, 'MIOTE3d, €AUHUILIBI (1)I/I3I/I"IeCKI/IX BEJIMYUH, ATOM, MOIJICKYJa,
arperaTHble COCTOSIHMSI BelLleCTBa (TBEPHOE, KMIKOE, ra3000pa3HOe), MEXaHHYECKOe
IBIKeHHe  (paBHOMEPHOE,  HEPAaBHOMEpPHOe,  MpPSIMOJMHENHHOE),  TPaeKTopHs,
paBHOIeHCTByOLIas cuia, AedopManus (ympyras, IUIaCTHYECKasl), HEBECOMOCTb,
coo0LarLuecs CoCy bl

paznuyathb siBneHust (nuddy3usi, TEIOBOE ABHKEHUE YACTHUL] BELIECTBA, pABHOMEPHOE
IBI>KEHHE, HEpAaBHOMEpPHOE JBMXKEHHE, WHepLMs, B3aUMOIEIHCTBHE Tej, paBHOBECHE
TBEPABIX TeJ C 3aKPEIIEHHOM OChIO BpALLEHHUS, Nlepeiada JaBjeH s TBEPAbIMU TelaMHu,



KUIOKOCTSIMH M ra3aMmu, aTMoc(pepHOe JHaBJeHHE, IUIaBaHUE TeJ, TpeBpalleHUs
MeXaHHU4ECKOH IHEPTUH) 10 OMUCAHUIO UX XapaKTEePHbIX CBOWCTB U HA OCHOBE OIBITOB,
IEMOHCTPHUPYIOLINX AaHHOE (HU3UYECKOE SIBJICHHE;

pacno3HaBaTh MPOSIBJEHUE U3YYEHHBIX (U3NYECKUX SBJIEHUH B OKPYXKAIOIIEM MHUpE, B
TOM 4Hcle (PU3MUECKHE SIBJIEHHS] B INPHUPOIE. MPHUMEPhl ABMKEHHS C Pa3JIMYHBIMH
CKOPOCTSIMH B JKUBOW W HEXHUBOH INpUPOIE, AECHCTBUE CUJIbl TPEHUS B NPUPOAE U
TEXHUKE, BJIMSHHE aTMOC(EpHOro AaBieHHs Ha >KMBOH OpraHu3M, IJaBaHHE pbIO,
pbluaru B TeJie YeJOBeKa, MPU 3TOM NMEPEBOAMTh MPAKTHUYECKYIO 3aady B y4eOHYIO,
BBIIEJISITh CYLECTBEHHbIE CBOWCTBA (MPU3HAKH) (GU3UUYECKUX SIBIICHHIA;

OIMUCHIBATh U3YYEHHBIE CBOMCTBA TeN U HU3HUECKHUE SIBJICHUS, UCTIONB3Ysl (PU3HUECKUE
BEJIMYUHBI (Macca, OObEM, MJIOTHOCTb BELIECTBA, BPEMs, MyTb, CKOPOCTb, CPEAHsS
CKOpOCTb, CHJIa YIIPYTOCTH, CHUJIa TSXKECTH, BEC TeJsa, CUJla TPEHUs, NaBieHue (TBEPIOro
TeNa, »KUIOKOCTH, rasa), BBITAJIKMBAIOLIAS CHUJIA, MeXaHUYeckas padoTa, MOLIHOCTb,
TJIEYO CHJIBI, MOMEHT CHJIbL, KO3((HULHEHT IOJIE3HOr0 MAEHCTBUS MEXaHU3MOB,
KUHETHYecKass M NOTeHLHWaNbHas SHEprus), NpU ONHCAHUM TPABUIBHO TPAKTOBATb
(bu3nuecKuil CMbICT UCIIOIB3YEMbIX BEJTMUMH, UX 0O03HAYEHHUS U eIMHHLIbI (P U3UYECKHX
BEJIMYUH, HAXOOUTh (HOPMYJIbI, CBSI3bIBAIOLIME NAHHYI (U3MYECKYI BEIMYHHY C
APYTUMHM BEJIMUYMHAMM, CTPOUTh IpadUKH HM3YYEHHBbIX 3aBUCHUMOCTEH (U3NYECKHX
BEJIM4YMH,

XapaKTepUu30BaTh CBONCTBA Tel, (PU3UYEeCKHe SIBJICHHUS U MPOLIECCHI, UCTIONb3YS PaBHIIa
CJIO>KEHHUs CuJl (BIIOJIb OHOW mpsiMOii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
NpaBWJIO paBHOBecHs pbyara (OJoKa), «30JI0TOE MpPaBHUIO» MEXaHHKH, 3aKOH
COXpaHEHHsT MEXaHMYEeCKOW SHEepPrvM, MPHU 3TOM [aBaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHa M 3aMUChIBATh €r0 MaTEMATUUECKOE BbIPAXKEHHUE,

OOBSICHATD (PU3MUECKHE SIBJICHUS, IPOLIECCHI M CBOWCTBA TeJI, B TOM YUCJIE U B KOHTEKCTE
CUTyallMll  NPAaKTUKOOPHUEHTHUPOBAHHOIO  XapakTepa:  BbIABJIATb  MNPUYMHHO-
CJIEZICTBEHHbIE CBSI3U, CTPOUTh OOBsICHEHHE U3 1—2 JIOrH4ecKUX IIaroB ¢ ONnopoi Ha 1—
2 u3yuyeHHbIX CBOWCTBA (PU3MUECKMX SIBJEHUH, (U3MYECKHX 3aKOHAa MU
3aKOHOMEPHOCTH;

pewiatb pacyéTHble 3amayd B 1-2 AeidcTBUS, HCMONB3Ysl 3aKOHbI U (OPMYIJIbI,
CBsi3bIBarOLMe (PHU3NUECKHE BEJTMUMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3aJa4H 3aIUChIBATh
KpaTKOe YCJIOBHE, MOICTABIATh (U3UYECKHE BEIMYHHBI B (OPMYyJbl U NPOBOIAHUTH
pacdéTel, HAXOOUThb CIIPABOYHbIE MaHHbIE, HEOOXONUMbBbIE IJIsl pElleHHUs 3anad,
OLIEHHBATh PEATMCTUYHOCTb MOJYYEHHOH (PU3HMUECKON BEJIUYHHBI,

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIUThb IPH MOMOLIH (HU3UIECKHX METOIOB,
B OINHCAHUM HCCJIEJOBAHUsS BbIAEIATb IMPOBEPSEMOE MpenrnoyiokeHue (runoresy),
pasMuaTh U MHTEPIPETHPOBAThH MOJYUYEHHBIH pe3yJbTaT, HAXOAUTb OLIMOKH B XOIe
OMBITa, AENATh BBIBOABI 110 €r0 pe3ybTaTam,

MPOBOAUTD ONbITHI MO HAOMIONEHUIO (U3UYECKUX SIBJICHUI MM (U3NYECKUX CBOHCTB
Ten: (OpMyNIMPOBATH MpPOBEPsieMble NPEANOJOXKEHUs, COOUpAaTh YCTAHOBKY U3
MPEAIOKEHHOr0 000PYIOBaHHsI, 3aMTUCBIBATH X0/ OMbITa U (YOPMYJIHPOBATH BHIBOJBI,
BBIMOJIHSTh MPSIMblE U3MEPEHUs] PACCTOSTHUSI, BPEMEHH, MacChl Teja, 00bEMa, CHIIbI U
TEMIEpaTypbl C UCMOJb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX NMPHOOPOB, 3aMMCHIBATH
NOKa3aHUsi NPUOOPOB € YUETOM 3aTaHHOM a0COJIFOTHOM MOrPeNIHOCTH U3MEPEHMUIA;
MPOBOAMTL HCCIENOBAHUE 3aBUCUMOCTU OOHOW (PU3MUECKOH BENIUYMHBI OT APYro C
MCMOJIb30BaHUEM MPSIMbIX U3MEPEHUH (3aBUCHMOCTH MYyTH PaBHOMEPHO JIBHXKYILErocs
TeJla OT BPEMEHHU ABUXKEHHUs TeNla, CUJIbl TPEHUsl CKOJIbXKEHHUsl OT Beca Tesla, KaueCTBa
00pabOTKM MOBEPXHOCTEM TeNl M HE3aBUCUMOCTH CHJIbl TPEHHs OT IJIOLIaau
CONPUKOCHOBEHMS TeJl, CHJIbl YIIPYTOCTH OT YIAJWHEHUs MPY>KUHBI, BbITAJKUBAKOLLEH
CUJBI OT O0BbEMa MOrpyKEHHOW 4YaCTH TejJa UM OT TIUIOTHOCTH JKUIAKOCTH, €€



HE3aBHCUMOCTH OT IJIOTHOCTH TeNla, OT TJyOMHBI, Ha KOTOPYIO MOTrPYXKEHO TeJo,
YCJIOBUH IJIABAHUS TeJ, YCJIOBMH paBHOBECHs] pbl4ara M OJIOKOB), y4acTBOBAaTb B
TUIAHUPOBAHUM y4eOHOro MCCeNOBaHHUsl, COOMpaTh YCTAHOBKY M  BBINOJHSTH
M3MepeHUsl, Cleaysl NMPEeAJIOKEHHOMY IUIaHy, (PUKCHPOBATh Pe3yJbTaThl MOJYYEHHOM
3aBUCUMOCTH (PU3UYECKUX BEJIMYHH B BUJE NPEIJIOKEHHBIX TaOIUL U rpadMKOB, 1e1aTh
BBIBOJIbI [10 PE3YyJIbTaTaM MCCIEAOBAHUS;

® TMPOBOIUTb KOCBEHHbIE M3MepeHHs (PU3HUECKHMX BEJUYUH (TUIOTHOCTh BELIECTBA
KMIKOCTH M TBEPAOro Teja, CHJIa TPEHUs CKOJIbXKEHHs, [aBjeHHe BO31yXa,
BBITAQJIKUBAIOLAsl CUJA, [JEHCTBYIOINAas Ha IOrpy)X€HHOe B JKMIKOCTb Telo,
K03 (ULMEHT MOJIE3HOr0 NEHCTBHUSI MPOCTHIX MEXaHWU3MOB), CIEAys NPENIOXKEHHOM
MHCTPYKLMH: TIPH BBINOJHEHUH U3MEPEHUH COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
1 BBIYHUCIISATh 3HaY€HHE HCKOMOI BEJIMYHHBI,

e coOnomaTh mpaBWila TEXHUKH Oe3omacHOoCcTH mnpu  padore ¢ 1abopaTopHBIM
o0opynoBaHueM,

e yKa3bplBaTh MPUHLMUNBI AEHCTBUS NPUOOPOB M TEXHHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOILAIOIIMECs] COCYIbl, OApOMETp, pblYar, MOIBHXXHBIN U
HEMOJBHXHbII OJIOK, HAKJIOHHAS TJIOCKOCTb;

® XapaKTepU3OBaTb IPUHLMIBI JACHCTBHS H3YyUYEHHBIX MNPUHOOPOB M TEXHUYECKUX
YCTPOHCTB C OMOPOM Ha MX OMUCAaHUsS (B TOM YHCJE TMOAIIMUITHUKH, YCTPOHUCTBO
BOJONPOBOJA, I'MIPABIMYECKUH IPECC, MAHOMETP, BBICOTOMEp, MOPLIHEBOH Hacoc,
apeoMeTp), UCMHOJb3ysl 3HAHUSI O CBOMCTBAaxX (PU3MYECKUX SIBJEHUH U HEOOXOAMMBbIE
¢bu3nueckue 3aKOHbI 1 3aKOHOMEPHOCTH;

® TMPUBOAWTH INpUMEpbl (HaXOAMTb HMHOOPMALHMIO O TMpPHUMEpax) MpPaKTUYECKOro
MCIONIb30BaHHUs (U3UYECKUX 3HAHUH B TOBCEIHEBHOW JKHU3HU Ui oOecrieyeHus
Oe3onmacHOCTH mpH OOpalieHuH ¢ NpudOpaMH U TEXHHYECKUMH YCTPOIHCTBaMH,
COXpaHEHHMs 3I0pPOBbsi M COONIONEHUS HOPM JKOJIOTMUYECKOrO TIOBECHUS B
OKpY>Karollen cpene;

® OCYIIECTBJISATb OTOOP HCTOYHMKOB HH(popmauuu B HHTEpHETE B COOTBETCTBHM C
3aJaHHBIM MOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUI U NMyTEM CpaBHEHHS
Pa3JIMUHBIX UCTOYHUKOB BBIAEIATh HH)OPMALIMIO, KOTOpasi SIBJISIETCS MPOTHBOPEYHBOMN
HJTH MOXKET OBbITh HEIOCTOBEPHOIA;

® UCMNOJb30BATh NMPHU BBINOJHEHUH YYEOHBIX 3alaHUil HAYYHO-MOMYJISPHYIO JIMTEPATYPY
bu3nueckoro cogepkaHus, CIipaBOYHbIE MaTepHalIbl, pecypchbl ceTu MIHTepHeT, BIaneThb
NpuéMaMHd KOHCIIEKTHPOBAHMs TEKCTa, npeoOpa3oBaHus MHGOpPMALMU W3 OIHOM
3HAKOBOW CHUCTEMBI B IPYTVIO;

e co31aBaThb COOCTBEHHbIE KpaTKHE MHCbMEHHbIE U YCTHbIE COOOLIEHHUs Ha OCHOBE 2—3
MCTOYHHKOB MH(POpMALMU (PU3NUECKOrO CONEPXKAHHs, B TOM YHCie MyOJIHMYHO AenaTh
KpaTkue COOOIIEHHs O pe3yJbTaTaX MPOEKTOB UM YYEOHBIX UCCIENOBAaHUMN, PH 3TOM
rPAMOTHO MCIIOJIb30BaTh H3YUEHHBIH TOHSATUHHBIA anmapat Kypca (usukw,
COIMPOBOXAATh BBICTYIIJIEHHE NTPE3EHTALIMEIH;

® IIpH BBINOJHEHUH Y4eOHBIX NMPOEKTOB U UCCIEAOBAHHUI pacnpenesaTb 00sS3aHHOCTH B
rpyrnme B COOTBETCTBUH C MOCTaBJIEHHBIMH 3a7lauaMH, CJIE€UTh 3a BbIMOJHEHHEM IJ1aHa
NEeUCTBUI, aleKBaTHO OLIEHMBaTb COOCTBEHHBIH BKJIaA B MAEATENbHOCTb TI'PYIIIHL
BBICTPanBaThb KOMMYHHKAaTHBHOE B3aUMOJEHCTBUE, YUUTHIBAS MHEHHE OKPY KAIOLIHX.

K koHuy oOyueHus B 8 kjacce mnpenMeTHble pe3yJbTaThbl Ha ©a30BOM ypOBHE IOJIXKHbBI

oTpakaTb CHOPMHUPOBAHHOCTb y OOYUAKOLINXCS YMEHHIA:

® 1CMOJIb30BaTh MOHSTHS. Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE BM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBAa, KPUCTAJUIMYECKHEe U aMopdHbIE Tena,
HACBIIIEHHbII U HEHACBILIEHHbIH Nap, BJIaKHOCTb BO3/yXa, TeMIepaTypa, BHYTPEHHss



SHEprusi, TETIJIOBOW NBUIaTesb, JJIEMEHTAPHbINA 3JIEKTPUUYECKUH 3apsll, 3JEKTPUUECKOe
noJie, NPOBOAHUKHU U JUIJIEKTPUKH, NOCTOSIHHBIN 3JIEKTPUUYECKUI TOK, MATHUTHOE MOJIE;
pa3iuyaTh sIBIeHUsl (TEIUIOBOE pacIIMpeHMe W CXaTHe, Teronepenaya, TEIIOBOe
paBHOBECHE, CMauMBaHUE, KaNWUISPHbIE SBJIECHUs, MHCMApEHHe, KOHIEHCaLUs,
IUIaBJICHUE, KpUCTaJIN3aLus (oTBEpnEBaHuUE), KHUIIEHHE, Terionepenaya
(TenaonpoBOJHOCTb, KOHBEKLMS, M3JIyu€HHUE), 3JIEKTpU3aLUs Telsl, B3aUMOJEHCTBHE
3apsOB, NEUCTBUSl 3JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMblKaHUE, B3aUMOAEHCTBUE
MAarHuToOB, NE€HCTBUE MArHUTHOIO MOJISI Ha NMPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHas
MHIYKLHUS1) 10 OINUCAHUI0 MX XapakTepHbIX CBOHCTB M Ha OCHOBE OIIBITOB,
IEMOHCTPHUPYIOLINX AaHHOE (U3UYECKOE SIBICHHE;

pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (PU3UYECKHX SBJIEHUH B OKPYXKAIOIIEM MHUpE, B
TOM 4ucie (GU3UYECKHe SBJIEHUS B MPHPONE. TOBEPXHOCTHOE HATSIXKEHUE H
KanuJuUIIpHblE SIBIIEHUST B NpPHUpONE, KpPUCTalabl B mnpupope, usiaydeHue ConHua,
3aMep3aHue BOJOEMOB, MOpCkue Opu3sbl, 0Opa3oBaHHE POCHI, TyMaHa, HHes, CHera,
3JIEKTPHYECKHE SIBJIEHUs1 B aTMOc(epe, 3JEKTPUIECTBO JKUBBIX OPraHU3MOB, MATHUTHOE
noJjie 3emiu, apekd NoII0COB, POJIb MATHUTHOT'O TOJIST TSI )KU3HU Ha 3eMJle, MOJISIpPHOe
CHsIHME, TP 3TOM [E€PEeBOAMUTH MPAKTHUECKYIO 3anadyy B Y4eOHYIO, BBIIENSTh
CYLIECTBEHHbIE CBOMCTBA (PU3HAKU) (PU3HUECKUX SIBJICHUI,

OIMUCHIBATh U3YYEHHbIE CBOMCTBA TeJ U (HU3MYECKHE SIBJICHUS, UCTIONb3Ysl (PHU3NUECKUe
BEJIMYMHBI (TeMIiepaTrypa, BHYTPEHHSII 3HEprus, KOJMUYECTBO TEIUIOTHI, YIeJbHas
TEeIUNIOEMKOCTb  BELIECTBA, YAE€JbHAas TEIUIOTa IUIABJIEHMs, VyAeNlbHas TeruoTa
napooOpa3oBaHusi, yAeNbHasi TEIUIOTa CrOPaHUsl TOIIMBA, KO3(M(ULHMEHT MOJIE3HOro
NENCTBUsl TEMJIOBOM MAallMHBI, OTHOCUTENbHAs BJIAXXHOCTb BO3AyXa, 3JIEKTPUYECKHUH
3apsn, CUJla TOKA, 3JIEKTPUUECKOE HANPsKEHUE, CONPOTUBIIEHHE NPOBOAHUKA, YAEIbHOE
COIMPOTHBJIEHHE BELIECTBA, Pa0OTa M MOLIHOCTb 3JIEKTPHUECKOrO TOKA), MPH ONMHCAHUH
MPaBHJIBHO TPAKTOBaTh (PU3MUECKUH CMBICT HCMOJIB3YEMBIX BEJIMYMH, OOO3HAYEHUS U
eNUHULbl (PU3HMUECKUX BEJIMYHMH, HAXOOUTb (OPMYJIbl, CBSI3bIBAOIIME TAHHYIO
¢bu3nu4ecKky0 BEJNMYMHY C IOPYTMMH BEJIWYMHAMH, CTPOMTb TIpapuKH HM3YYEHHBIX
3aBUCUMOCTeH (PU3MYECKUX BEJIUYMH,

XapaKTepu30oBaTh CBOHCTBAa Tei, (U3MYECKHE SIBJIEHUS W MPOLIECCHI, HCHOJb3Ys
OCHOBHBIE€ TOJIOKEHUsI MOJIEKYJISIPHO-KMHETUYECKONH TEOPUM CTPOEHHUsl BELIECTBaA,
NPUHLIMI CYNEepPIIO3ULIMHU NoJel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHUs 3apsna,
3akoH OMa [11s1 yyacTka Lienu, 3akoH J[xoyns—JleHua, 3akoH COXpaHeHHUsl S3HEPTUH, IPU
3TOM 7aBaTh CJIOBECHYI (OPMYJIMPOBKY 3aKOHA U 3aIMCBhIBATH €r0 MaTEMAaTUYECKOE
BbIpa)kKE€HUE;

OOBSICHATh (PU3UYECKHE TMPOLIECChl M CBOHCTBA TEJ, B TOM 4YHCIE€ MU B KOHTEKCTE
CUTYyaLUI NPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABJIATb NPUUUHHOCIIEICTBEHHbIE
CBSI3U, CTPOUTh OOBsICHEHHE U3 1—2 JJOrMYeCKHX IIaroB C OMOpOH Ha 1-2 M3y4YEeHHBIX
CBOWCTBa (PU3MUECKUX SIBJEHUMN, PU3MUECKHX 3aKOHOB HJIM 3aKOHOMEPHOCTEH,

pewatb pacyéTHble 3ama4d B 2-3 OEHCTBUS, HCMONB3Ys 3aKOHbl U (OpPMYJIbI,
CBsi3bIBarOLMe (PHU3NYECKHE BEJTMUMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3aJa4H 3aIUChIBATh
KpPaTKOe YCJIOBHE, BBIBJIATH HENOCTAaTOK AAHHBIX U PELIEHUS 3aladyM, BbIOMpATh
3aKOHBI M OPMYJIbI, HEOOXOOUMBIE 1JIs €€ PEeLEHH s, TPOBOAUTL PACUEThI U CPABHUBATD
MOJy4YE€HHOE 3HauYeHHe (PU3NUECKON BETUYHHBI C U3BECTHBIMH JaHHBIMH;

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PELIHUTD MPH NOMOIIH (HU3UYECKHX METOAOB,
UCIOJIb3Yysl OMUCAHME MCCIENOBAaHUs, BBIIEIATh MPOBEPSIEMOE MNPEANOJIOKEHHUE,
OLIEHUBATb MPaBUJIBHOCTD NOPsAKA NPOBEAEHUS UCCIEN0BAHMS, 1€J1aTh BbIBOADL,
MPOBOAUTD OMbITHI MO HAOMIONEHUIO (GU3UYECKUX SIBJICHUI MM (U3NYECKUX CBOMCTB
Ten (KanWuUISIpHbIE SIBIEHUS, 3aBUCHMOCTb [aBJEHUS BO3AyXa OT €ro oObéMma,
TEeMIIepaTypbl, CKOPOCTH MPOLIECCA OCTBIBAHUSI U HATPEBAHUS IIPU U3JYUYEHHUU OT LIBETA



u3nyvaromed (morjouaroinei) MOBEepXHOCTH, CKOPOCTb HMCMNApEeHUss BOIbl OT
TEMIEpaTypbl JKUIKOCTM M IUJIOIIAAM €€ TMOBEPXHOCTH, OJJIEKTPU3aLMs Tel M
B3aUMOJEHCTBUE 3JIEKTPUUYECKHX 3apsi/iOB, B3aUMOIEHCTBHE NMOCTOSIHHBIX MarHHUTOB,
BH3YyaJM3alUsl MATHUTHBIX MOJIeH MOCTOSTHHBIX MArHUTOB, NE€HCTBUS MarHUTHOIO MOJIs
Ha NPOBOJHHK C TOKOM, CBOHCTBAa 3JIEGKTPOMArHuTa, CBOMCTBa 3JIEKTPOABHUIraTels
MOCTOSIHHOIO TOKa): (OPMyJIMPOBaTh MpOBEpsieMble NPEATOJIOKEHHUs, COOUpaTh
YCTAaHOBKY U3 NPEIJIOKEHHOro 00OpyNOBaHMs, ONHMCHIBATH XOX ONbITA U
(bOpMyJIUPOBATH BHIBOJIBI,

BBIMOJIHSATh MpPSIMbIE U3MEPEHHUsS] TEMIIepaTypbl, OTHOCHUTEIbHOH BJIQ)KHOCTU BO3IYXa,
CHJIBI TOKa, HANpsDKEHUS] C HMCIOJb30BAHHEM AHAJOTOBBIX MPUOOPOB M NAaTYMKOB
¢bu3nueckux BEJIMYWH, CPAaBHUBATb pPE3YJbTaThbl H3MEPEHUH C Y4YETOM 3aJaHHOM
abCOMFOTHOH MOrPEIHOCTH,

MPOBOAUTL HCCIENOBAHUE 3aBUCUMOCTU OIHOW (PU3MUECKOH BENIMYMHBI OT APYro C
MCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHHi (3aBUCHUMOCTb COMPOTHBJIEHUS! MPOBOJHHKA OT
€ro JJIMHBI, IUIOLIAIH MONEPEYHOro CEUeHHs! U YAEIbHOrO COMPOTHBIICHHUS BEIIECTBA
MPOBOAHMKA, CHJIbI TOKA, UIYLIEro Yepe3 MPOBOAHHUK, OT HANPSDKEHUs HAa POBOJHHKE,
HCCIIEIOBAHUE TIOCJIENOBATENbHOIO M MapajulebHOrO COEAMHEHHI MPOBOAHUKOB):
TUIAHUPOBATh MCCJIENOBAaHUE, COOMPATh YCTAHOBKY M BBIMOJHSATH M3MEPEHHs, Cleays
MPEAJIOKEHHOMY TUIaHy, PUKCHPOBATh PE3yJIbTaThl NOJYYEHHOW 3aBUCUMOCTH B BUIE
TabIuL U rpadUKOB, AENaTh BHIBOABI 10 PE3YJIbTATAM HUCCIIENOBAHMS;

MPOBOANTb KOCBEHHbIE H3MEpEHUsl (PU3MUECKHX BENUYHH (yAeNIbHas TEIUIOEMKOCTb
BELLECTBA, CONMPOTUBJIEHHE NMPOBOAHMKA, padoTa U MOLIHOCTb 3JEKTPUUECKOTO TOKA):
TUIAHUPOBATh MU3MEPEHHUs, COOUpaTh SKCIEPUMEHTAJbHYI) YCTAHOBKY, Clenys
NPEAIOKEHHON HHCTPYKIIMH, M BBIYUCISATH 3HAUEHHE BEJTMUUHBI,

coOmogarh MpaBMJia TEXHUKH Oe3omacHOCTM mpu  pabore ¢ gabopaTOpHBIM
o0opynoBaHueM,

XapaKTepu30BaTh MPUHLUMNbI JEHCTBUS HW3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOHCTB C OMOpPOH Ha MX OMHUCAaHUS (B TOM YHCJIE. CUCTEMa OTOIUIEHHUs JOMOB,
TUrpOMETp, NapoBas TypOMHA, ammIepMeTp, BOJBTMETpP, CYETYMK 3SJEKTPUYECKOMH
SHEPrHH, JJIEKTPOOCBETUTENbHbIE NPUOOPHI, HArpeBaTENIbHbIE 3JEKTPONPHOOPHI
(mpuMepel), SJEKTPUYECKHE MPENOXPAHUTENH, 3JEKTPOMArHUT, 3JIEKTPOABHUraTelb
MOCTOSIHHOIO TOKAa), HCMONb3Yysl 3HAHMA O CBOWCTBaX (DU3UYECKUX SIBICHHH U
HeoOxoanMble pusnueckre 3aKOHOMEPHOCTH;

pacno3HaBaTh INPOCTbIE TEXHUYECKHE YCTPOMCTBA M HW3MEpPUTENIbHbIe NPHOOPBI MO
CX€MaM M CXE€MAaTUYHbIM PUCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, NMCHUXPOMETP,
TUIPOMETp, IBUraTelb BHYTPEHHErO CrOpaHUsi, 3JIEKTPOCKOI, PEOCTaT), COCTABISTH
CXEMBbI 3JIEKTPUYECKUX LIeNei ¢ MOCNeN0BaTeIbHbIM M MapajlIeIbHbIM COEAHMHEHUEM
3JIEMEHTOB, pa3jinyasl yCJIOBHbIE 0OO3HAYEHHUS 3JIEMEHTOB 3JIEKTPHUYECKUX LeTeH;
NPUBOOUTL MpUMEpPbl (HAXOOUTh HHPOPMALMIO O NpPUMEpPAX) NPAKTHUECKOro
MCIONIb30BaHUs (U3MYECKUX 3HAHUH B TOBCEIHEBHOW JKU3HU Ui oOecrieyeHus
6e3omacHOCTH mNpH OOpalieHuH ¢ NpudOpaMH U TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHs 310pPOBbsi M COONIONEHHS HOPM 3KOJOTHYECKOro TIOBENEHUs B
OKpY>Karollen cpene;

OCYLIECTBISATh MOUCK MH(pOpMaLuu puznyeckoro conepkanus B IHTepHeTe, Ha OCHOBE
MMEIOLIMXCSl 3HAHUH M NYyTEM CPaBHEHHUS! JNOMOJHUTENbHBIX HMCTOYHUKOB BbIAEISTH
MH(OPMALMIO, KOTOpas SIBJISIETCS TPOTHBOPEUHBON HIJIM MOXET ObITh HEOCTOBEPHON,
MCIIOJIb30BaTh NMPH BBINOJIHEHUH YUeOHBIX 3aJaHUH Hay4YHO-TNONYJSIPHYIO JIMTEPATypy
¢bu3nueckoro conepkaHus, CipaBOYHbIE MaTepHalIbl, pecypchbl ceTu MIHTepHeT, BIaneThb
NpuéMaMHd KOHCIIEKTHPOBAHHMs TEKCTa, MpeodOpa3oBaHusi HHGOpPMALUM M3 OOHOM
3HAKOBOW CUCTEMBI B IPYTVIO;



co3laBaTb COOCTBEHHbIE NHCbMEHHBIE U KpaTKHUE YCTHble cooOuieHus, o0oduias
MHPOPMALIMIO U3 HECKOJBKMX HMCTOYHUKOB (DPU3MUYECKOrO COAEPXKAHHUS, B TOM UHCIE
nyOJMMYHO  MpPEACTaBIATh  pe3yJbTaThl MPOEKTHOH MM  HCCIeNOBaTeNbCKOMN
IeATeIbHOCTH, NP 3TOM IPAMOTHO HCIOJb30BaTh M3Y4EHHbI MOHSTUIHBIA anmapar
Kypca pU3MKH, CONPOBOXKAATH BBICTYIJIEHHE MTPE3eHTALIUEH;

MPU BBIMOJHEHUH Y4eOHbIX MPOEKTOB M HUCCeNOBaHHH (PU3MYECKUX MPOLIECCOB
pacrpenensiTh O0S3aHHOCTH B TPYyINE B COOTBETCTBHH C MOCTaBJIEHHBIMU 3aJa4aMH,
CeNuTh 3a BBINOJHEHHEM IJlaHa NEeUCTBHI M KOPPEKTHPOBATb €ro, aaeKBaTHO
OLEHMBaThb COOCTBEHHBbI BKJAX B  JAEATEJbHOCTb  TPYINbl, BbICTPAHUBATh
KOMMYHHKAaTHBHOE B3aUMOJIEHCTBHE, MPOSIBJIsisi TOTOBHOCTb pa3pelaTb KOHPIUKTHI.

K kxoHuy oOyueHus B 9 Kjacce mnpenMeTHble pe3ybTaTbl Ha ©a30BOM ypOBHE IOJIXKHbBI
oTpaxkaTtb CHOPMHUPOBAHHOCTDb y 00YUAIOIIMXCS] YMEHHUH:

UCMOJNb30BaTh IOHATHUSA. CHUCTEMA OTCYETAa, MaTepualbHas TOuYKa, TPAaEeKTOpHs,
OTHOCHUTEJIbHOCTb MEXaHHUYECKOrO ABMKEHUs, nedopmauus (ynpyras, niacTudeckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U TMeperpy3ku, LEHTP
TSDKECTH, aOCOJMIOTHO TBEPHOE TENO, LEHTP TSHKECTH TBEPAOrO Teja, PaBHOBECHE,
MexaHu4yeckue KoysebaHusi M BOJHBL, 3BYK, HMH(PpPasByK U  YJIbTPa3BYK,
3JIEKTPOMArHUTHbBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JOabHO30PKOCTh, CHEKTPhl HMCINYCKAHUS M TNOMIOIIeHHs, anbda, Oera- M ramma-
M3JTy4eHHUsl, U30TOIbI, siIepHast SHEPreTHKa,

pa3nuyaTh sIBI€HUS (paBHOMEPHOE W HEpaBHOMEPHOE IMpPsIMOJMHENHOE MBH)KEHHE,
PaBHOYCKOpPEHHOE MpPSIMOJIMHEIHOE IBIXKEHHE, CBOOOJHOE MaJIeHHe TeJl, pABHOMEPHOE
IOBUXKEHHE 0 OKPYXXHOCTH, B3aMMOJEHCTBHE TeJl, pEeakTUBHOE IBHXXEHMUE,
kosebaTeNbHOE NBHXKEHHE (3aTyxaroliMe M BbIHYXXIEHHble KojeOaHMs), PE30HAHC,
BOJIHOBOE [IBHJKEHHME, OTPaXXE€HHE 3ByKa, MPSMOJMHEHHOE pacrnpoCTpaHEHHE,
OTpa’k€HUe U MpPEJOMIIEHHUE CBETa, MOJHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHHE
Oenoro ceBera B CIEKTP U CIOXEHHE CNEKTPajbHbIX LBETOB, OHMCIEPCUSI CBETA,
€CTeCTBEHHas paJlMOaKTUBHOCTb, BOSHUKHOBEHHE JINHEHYATOr 0 CeKTpa U3JIyueHHUs ) 1o
OMMCAHHUIO UX XapaKTepPHBIX CBOMCTB U HA OCHOBE OMNBITOB, IEMOHCTPUPYIOLINX JaHHOE
bu3nyeckoe siBIEHHE;

pacno3HaBaTh MPOSIBJIEHUE U3YUYEHHbIX (PHU3NYECKUX SIBJICHUH B OKpYyKaroleMm Mupe (B
TOM 4ucyie (pU3NYecKue sIBJICHHUsS B MPUPOAE: MPUIHBBI U OTIHMBBI, ABIKEHHE IJIAHET
ConHevyHOM cUCTEMBI, PEaKTUBHOE JBHUXEHHE JKUBbIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUYECKHME BOJHBI, L[YHAaMH, 3XO0, LBeTa Tel,
ONTHYECKHUE SIBJICHUS B  TNpHpPONE, OHOJOrMYECKOe  OEHCTBHE  BHIMMOTO,
yJIbTPaQHOJETOBOrO U PEHTTEHOBCKOTrO U3JIyUEHUH, €CTeCTBEHHbIH paguOaKTHUBHBIN
($OH, KOCMHUECKHE JIy4M, pPaIUOAKTUBHOE H3JIyue€HHEe NPUPOAHBIX MHHEPAJOB,
NeiicTBUe paJHOaKTUBHBIX U3JyY€HUH Ha OpraHU3M 4ejoBeKa), PU 3TOM NepeBOAUTb
MPAKTUYECKYIO0 3a7ady B y4eOHYIO, BBIAENSATh CYLIECTBEHHbIE CBOWCTBA (MPHU3HAKH)
(bu3n4eCcKUX SIBIEHUIL,

OIUCHIBATh U3YYEHHbIE CBOMCTBA TeN U (hU3MYECKHE SIBJICHUS, UCTIONb3Ys PU3nUecKue
BEJIMYMHBI (CPEAHsIs U MCHOBEHHAasi CKOPOCTb Tejla NMPU HEPaBHOMEPHOM [IBM)KEHHH,
YCKOpEHHe, NMepeMelLeHne, MyTh, YIiIoBas CKOPOCTb, CUJIa TPEHMs, CUJa yNPYroCTH,
CHJIa TSKECTH, YCKOpPEHHe CBOOOIHOIO MajeHus, BeC TeJa, UMIYJbC Tesa, UMITYJIbC
CHJIBI, MeXaHHuecKasi paboTa U MOIIHOCTb, MOTEHLMANbHAS SHEPTHUs Teja, NOAHITOro
HaJl MOBEPXHOCTBIO 3€MIJIH, TOTEHLIMAIbHASl SHEPTHUs CXKATON MPY>KUHBI, KHHETHYECKast
SHeprus, MOJHAs MeXaHU4YecKasi SHeprus, IepHO U 4acToTa KoJeOaHH, JIMHA BOJIHBI,
IPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETa, MOKa3aTeNlb MPEJOMIIEHHUS! CPEbl),
NpPU ONMUCAHUM TPABHIJIBHO TPAKTOBATh (HPU3MUYECKHI CMBIC] UCIOJIb3YEMbIX BEJIHYMH,
0003HaYeHHUs U eOUHHLbI PU3NYECKUX BEJIMYMH, HAXOIUTh (OPMYIIbI, CBSI3bIBAIOLIHE



IaHHYIO (PU3UYECKYIO BEJTMUMHY C IPYTUMH BEIMUUHAMMU, CTPOUTh rPadUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEJIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (HU3HMUECKUE SIBJIEHHUS] M MPOLECCHI, UCIONb3Ysl 3aKOH
COXpPaHEHMs SHEPTHH, 3aKOH BCEMHPHOrO TSTOTEHHs], MPUHLMIT CYNEepro3ULIMU CHII,
IPUHLIMIT OTHOCUTENbHOCTH ["anues, 3akoHbl HblOTOHA, 3aKOH COXpaHEHUS! UMITYJIbCA,
3aKOHbl OTPAXEHHUs] M TPEJOMJIEHUs CBETa, 3aKOHbl COXPAHEHHs 3apsiiOBOrO U
MacCOBOT'O YHCEJ MPH SAEPHBIX PEAKLUSX, IPH 3TOM J1aBaTh CIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3aMUChIBATh €r0 MATEMaTHYECKOE BbIPAXKEHHE,

OOBSICHATh (HU3UYECKHE TMPOLIECChl M CBOWCTBA TeJ, B TOM 4YHCIE M B KOHTEKCTE
CUTyauUMid  NPAKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BbUIBIATH  IPUYUHHO-
CJIEZICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JIOTMYECKUX IIAroB ¢ ONOpOi Ha 2—
3 u3yuyeHHBIX CBOICTBA (U3MYECKUX SIBIEHHH, (UIUYECKUX 3aKOHOB  HIIH
3aKOHOMEpPHOCTEH,;

peluaTh pacy€THbIE 3a1a4uH (ONUparoLINecs Ha CUCTEMY U3 2—3 ypaBHEHHI), UCIIONb3YS
3aKOHbl ¥ (OpMyJIbl, CBsI3bIBarOLIME (PU3MYECKHE BEIMYMHBI. Ha OCHOBE aHalu3a
YCIOBUSl 3aJauyd 3alUChIBaTh KPaTKOE YCJIOBUE, BBISBISATh HENOCTAIOIUE MU
M30BITOYHbIE NaHHbIE, BbIOUPATh 3aKOHBI U (HOPMYJIbl, HEOOXOMUMBIE ISl PELUEHHs,
NPOBOAMTh pAcuéTbl M OLEHUBATb PEATMCTHUHOCTb MOJIYYEHHOrO 3HAYEHMs
(bu3u4ecKOil BETHUHHBI,

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PELIUThb IPH MOMOLIH (HU3UYECKHX METOIOB,
HCIIONIb3Ysl OMHMCAaHUE MCCIIENOBAaHUs, BbIIEIATh MPOBEPIEMOE MPEINONI0KEHHUE,
OLIEHHBAaTh NPAaBUJIBHOCTb NOPSAKA MPOBEAEHHUS MCCIIENOBAHUS, NeNaThb BbIBOIBI,
MHTEPIPETUPOBATh PE3yJIbTaThl HAOIOEHUI U ONBITOB;

MPOBOAUTD OMbITHI MO HAOMIONEHUIO (U3UYECKUX SIBJICHUI MM (U3NYECKUX CBOHCTB
Ten (M3y4yeHue BTOporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHHs! SHEPTHH, 3aBUCUMOCTD
nepuozaa kojeOaHHii MPy>KMHHOTO MasiTHUKA OT MACChl IPy3a U JKECTKOCTH MPYXKHHbI U
HE3aBHCUMOCTb OT aMILIMTYIbI MAJIBIX KOJNIeOaHUH, NPSMOJIIMHEHHOE pacpOCTpaHEHHE
CBETa, pa3jioKeHHe OEeoro CBera B CIIEKTP, U3yueHHe CBOWCTB U300paKEeHHsI B IJIOCKOM
3epkajie U CBOICTB M300pakeHUs NpeaMera B coOuparolleidl JiuH3e, HaOJIrOAeHHe
CIUIOLIHBIX M JIMHEHYaThIX CIEKTPOB M3JIyYEHHsI). CaMOCTOSTEJIbHO COOUpaTh
YCTAHOBKY M3 M30BITOYHOro HaOopa OOOpyAOBaHMs, OMHCHIBATH XOJA OMNbITA U €ro
pe3ynbTaThl, GOPMYJIHPOBATH BHIBOBL,

MPOBOAUTL NMPH HEOOXOMUMOCTH CEpPUI0 MNPSIMbIX H3MEpPEHHi, OINpenensis cpenHee
3HaYeHHe u3MepsieMOl BenuuuHbl ((POKYCHOE pacCTOsiHHMEe COOUpAroLIei JIMH3BI),
00OCHOBBIBaTh BBIOOP Criocoda u3MepeHus (M3MepUTETbLHOrO mpudopa);

MPOBOAMTL HCCIENOBAHHE 3aBUCHUMOCTEH (U3NYECKUX BEJIHUHUH C HCIOJIb30BAHHUEM
NPSIMBIX U3MEPEHHUH (3aBUCMOCTb IYTH OT BPEMEHH ITPH PABHOYCKOPEHHOM JBH)KEHUH
6e3 HayaJbHOW CKOPOCTH, NMepuona KoueOaHuH MaTeMaTH4YeCKOro MasiTHUKA OT JUJTHHBI
HHUTH, 3aBUCUMOCTH yrjla OTPa)KEHHUsI CBETA OT yrja MaJeHHUs U yrjia MPeJOMIIEHHs OT
yria najeHusi): MJIaHUPOBaTh MUCCIIEIOBAHUE, CAMOCTOSATENBHO COOUPATH YCTAHOBKY,
(buKCHpOBaTh pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BHUIE
TabIuL U rpadUKOB, AENaTh BHIBOABI 10 PE3yJIbTATAM HUCCIIEIOBAHMS;

MPOBOANTb KOCBEHHblE M3MepeHHs (PU3MUECKHMX BENHUYUH (CpenHsisl CKOPOCTb U
YCKOPEHHE Tejla MPU PAaBHOYCKOPEHHOM IBH)KEHUH, YCKOPEHHE CBOOOIHOrO MajeHus,
’KECTKOCTb TNPYXHUHBI, KO3((GULHEHT TPeHUs CKOJbXKEHHs, MexaHudeckas paborta u
MOIIIHOCTb, YaCTOTA U NEPUO. KOeOaHU MaTeMAaTHUECKOrO 1 MPY>KMHHOIO MasiTHUKOB,
ONTHYECKass CHUJla COOUpAaroLIeil JMH3bI, PAagUOAKTUBHBIA (OH): IJIAHUPOBATH
M3MepeHHsl, COOUpPaTh 3KCIEPHUMEHTAJbHYI0 YCTAHOBKY U BBIMOJHATb H3MEPEHHSs,
cyenyst MpeayIoKeHHONW MHCTPYKLHH, BEIYUCISITh 3HAUE€HHE BEJIMYMHBI U aHAJTM3UPOBATh
MOJTy4YEHHbIE PE3yJIbTaThl C YUYETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHUH,



cobmomarh MpaBUia TEXHUKH Oe3omacHocTH mpu padore ¢ JnabopaTopHBIM
o0opynoBaHueEM,

pas3MuaTh OCHOBHBbIE TNPHU3HAKM H3YUYEHHbIX (PU3MUECKHUX MOIeNeil: MaTepualibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOYEYHbI MCTOYHMK CBETA, JIy4y, TOHKAs JIMH3Q,
TUIAaHEeTapHasl MOZEJNIb aTOMa, HYKJIOHHAsl MOZIeJIb aTOMHOTO SI/1pa;

XapaKTepu30BaTh MPUHLMUNBI JEHCTBUSI H3YYEHHBIX MPUOOPOB U TEXHHUYECKHX
YCTPOMCTB ¢ ONOPOH Ha X OMMCaHUs (B TOM YUCIE. CITUAOMETP, JATUHUKH MOJOXKEHMUS,
PacCTOSIHUSI U YCKOPEHHUS], paKeTa, 3XO0JIOT, OYKH, MEPUCKOT, (OTOoanmnapar, ONTHUYECKHUE
CBETOBOJIbI, CIIEKTPOCKOI, NO3MMETpP, kamepa BuibcoHa), UCHONb3ys 3HaHUA O
CBOWCTBaX (PU3NYECKUX SBJIEHHUI U HEOOXOaMble pU3HUecCKre 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHHUECKUX YCTPOHCTB,
M3MEPUTENbHbIX MPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPHU pelIeHUH yueOHO-
MPAKTUYECKUX 3a/1ay, ONTHYECKUE CXEMbI JJIsl MOCTPOEHUs M300paKeHUH B MJIOCKOM
3epkaiie u coduparorueil J1H3e,

NPUBOOUTL MpUMEpPbl (HAXOOUTb HHPOPMALMIO O NpPUMEpPAX) NPAKTHUECKOro
MCIONIb30BaHHUs (U3MYECKUX 3HAHUH B IOBCEIHEBHOW JKU3HU Ui obecrieyeHus
6e3omacHOCTH mNpH OOpalieHud ¢ NpudOpaMH U TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHHMs 3I0pPOBbsi M COONIONEHHS HOPM 3KOJOTHYECKOro TIOBENEHUs B
OKpY>Karolen cpene;

OCYLIECTBISATh MOMCK HH(popManmu ¢undeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO (OpMyIHMpysl TOHMCKOBBIA 3ampoc, HaXOAUTb IMYTH OMNpPEeNIeHHs
JOCTOBEPHOCTH TMOJIYYEHHOH WH(POPMALMM HAa OCHOBE HUMEHIOUIUXCS 3HAHUH U
JOTMOJHUTENbHBIX HCTOYHUKOB,

MCIIOJIb30BaTh NMPH BBINOJIHEHUH YUeOHBIX 3aJaHUH Hay4YHO-TMONYJSIPHYIO JIMTEPATypy
bu3nueckoro conepKaHus, CipaBOYHbIE MaTepHalIbl, pecypchbl ceTu MIHTepHeT, BIaneThb
NpuéMaMHd KOHCIEKTUPOBAHHUs TEKCTa, NpeoOpa3oBaHUs HMHGOPMALMM U3 OIHOM
3HAKOBOW CHUCTEMBI B IPYTVIO;

co3l1aBaTh COOCTBEHHbBIE MUCbMEHHBIE 1 YCTHBIE COOOLIEHHUsI Ha OCHOBE MH(GOPMALIMU U3
HECKOJIbKMX MCTOYHHKOB (PHU3UYECKOTrO CONEpKaHWs, NyOJHYHO NpPEICTaBISThH
pe3yJbTaThl MPOEKTHON MJIM HCCIENOBATENbCKON AESITENbHOCTH, NMPH 3TOM I'PAMOTHO
MCIIOJIb30BaTh M3YYEHHBIH MOHSATHIHBIN anmapaT H3y4aeMoro pasnena (Gpu3vku u
COIMpPOBOXXAATh BBICTYIUIEHHWE Mpe3eHTauueld ¢ y4éTOM OCOOEHHOCTeH ayauTOpUH
CBEPCTHHKOB.
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YUYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMNPOHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI 1JId YYEHUKA

» @usuka: 7-# knacc: 6a30Bblil ypoBeHb: yuedHuk, 7 kiacc/ [lepeiukun UM ., MBanos A U,
AxunoHepHoe o61ectBo «M3natenbctBo «IIpocBeieHue

+ Ousuka, 8 wmacc/ Ileppinkun WM., HeanoB AWM., AxuuoHepHOe OOILIECTBO
«H3parenscTBO «lIpocBemenue»

» dusuka 9 knacc/ Ilepbiukun UM., I'ythuk E M., HMBanoB A.M. u ap. AkuuoHepHOe
obmectBo «M3narenscTBo «IIpocBeruenue»

METOAUYECKHUE MATEPHAJIBI 1J11 YUUTEJA

— ®dusuka: 7-# knacc: 6a30Bblii ypoBeHb: yuebHuk, 7 kiacce/ Iepoiukun .M., IBaHOB
A ., AkunonepHoe oOectBo «M3natensctBo «IIpocBernenue»

— Tomosa M.B. ®uzuka. 7 knacc. Konrponbhbie paborst B HOBOM ¢dopmare. —
Mocksa: «HaTennext-Lientp»

— I'pomuesa O.U. KoHTposnbHble U camocTOsITENbHBIE pabOTh! MO (u3MKe. 7 Kiacc: K
yueOHuKy A B. ITepoikuna «®@usuka. 7 knace» - M. M3natenbcTBo «QK3aMeH»

— Mapon E.A. OnopHble KOHCNEKTbI U pa3HOypoBHeBble 3anaHus. K y4yeOHuky mis
ob1eoOpa3oBarenbHbIX yueOHbIX 3aBeneHuil A.B. Iepbiikud «®@usuka. 7 kinacey. —
CII6.: OO0 «BukTopus miocy

— ®usuka: 8- knacc: 6a30Bblil ypoBeHb: yuedHuk, 8 kiacc/ Ieprikun .M., IBanoB
A ., AkunoHepHoe oOectBo «M3natensctBo «IIpocBernenue»

— TomoBa M.B. ®uzuka. 8 knacc. Konrponbheie paborst B HOBOM ¢dopmare. —
Mocksa: «HaTennext-Lientp»

— I'pomuesa O.H. KoHTponbHble U caMOCTOsITENIbHBIE paObOThI MO ¢u3ukKe. 8 Kjacc: K
yueOHuKy A B. ITepoikuna «®@usuka. 8 knace» - M.: M3natenbcTBo «QK3aMeH»

— Mapon E.A. OnopHble KOHCNEKTbI U pa3HOypOBHeBble 3amaHus. K yueOHuky ms
obeoOpasoBarenbHbIxX yueOHbIX 3aBeneHuil A.B. Iepbiikud «@usuka. 8 knacey». —
CII6.: OO0 «BukTopust miocy»

— ®usuka: 9-i kacc: 0a30BbIi ypoBeHb: yueOHHK, 9 knacc/ [Tepoiukun UM, I'yTHUK
EM., HUsanoB A.U., Ilerpora M.A., AxkuuoHepHoe oOuectBo «M3nareabcTBo
«IIpocsewenne»

— TomoBa M.B. ®uzuka. 9 knacc. Konrponsheie paborst B HOBOM ¢dopmare. —
Mocksa: «Muatennexr-Lientp»

— I'pomuesa O.H. KoHTponbHble U camocTosiTeNbHbIE paboThl MO Gu3UKe. 9 Kiacc: K
yueOHuKy A.B. Ilepoimikuna, EM. I'ythuk «®@usuka. 9 knace» - M.: U3natenbcTBo
«IK3aMeH»

— Mapon E.A. OnopHble KOHCNEKTbI U pa3HOypoBHeBble 3anaHus. K yueOHuky mis
ob1eoOpa3oBarenbHbIX yueOHbIX 3aBeneHuil A.B. Iepbiukud «®@usuka. 9 knacey». —
CII6.: OO0 «BukTopus miocy»

NU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

https://resh.edu.ru/subject/28/

https://lesson.academy-content. myschool.edu.ru/03/07

https://lib.myschool .edu.ru/market?filters=%22subjectlds%22%3 A%5B%2298%22%5D
https://uchi.ru/

https://edsoo.ru/
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