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IHHOACHHUTEJIbBHAS 3ATINCKA

IIporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO 0O0IIero o0pa3oBaHusi COCTABIEHA Ha OCHOBE
HOJI0KEHMH KM TpeOOoBaHUH K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeIbHON
nporpammel, npecTaBieHHbX B @I'OC OO0, a Takxe ¢ yu€toM deneparbHON pabodei mporpaMmbl
BocnuTaHus ¥ KoHnennuu npenonaBanus yae6HOTo npeamera « Duswka.

Conepxanue mporpaMMel 10 (H3UKE HANPaBICHO Ha (GOPMHPOBAHHE €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH OOy4aroIUXCAd K OpraHu3aliio H3ydeHwWs GW3WKA HaA JeSTeIbHOCTHOM ocHOBe. B
IporpaMMe IO (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOrO IIpeaMeTa B peanu3aiuu TpeGoBaHUH
OI'OC OO0 k nnaHHpyeMBIM JIMYHOCTHBIM M METAIPEIMETHBIM pe3yjabTaTaM OOyUYCHHS, a TakKKe
MEXIIPEIIMETHBIE CBS3H €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEAMETOB Ha YPOBHE OCHOBHOIO OOIIEro
obpazoBanus.

ITporpamma no @u3nke ycTaHaBIMBaeT pacHpeelieHne yueOHOro MaTepHasa o rojgaM o0y4eHHs
(mo xmaccaM), mpemiaraeT IMPEMEPHYIO IOCIEAOBATEIbHOCTh M3YyYCHHS TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHUS IIPEAMETHOTO COAEPIKaHUs U yUETe BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs.

IIporpamma mo ¢usuke paspaboTaHa ¢ IENBI0 OKa3aHWUS METOAMYESCKOM TOMOIMU YUHUTETIO B
co3aHuU pabouell MporpaMMEbl 0 y4eOHOMY IIPEIMETY.

Qusyka SBISETCI CHCTEMOOOPA3YIOIIMM [UJIs ©CTECTBEHHO-HAYYHBIX YUYEOHBIX IIPEAMETOB,
IIOCKOJIBKY (PU3MYECKUe 3aKOHEI JIeKaT B OCHOBE IIPOIECCOB U SBJICHUMN, H3yJaeMbIX XHUMHUeH, OHoIoruei,
acTpoHOMHEH U (u3nudeckod reorpadmel, BHOCHT BKJI4] B ECTECTBCHHO-HAYUHYIO KapTHHY MHDA,
IIpenocTaBisieT Hanbomee sICHbIE 00paslbl IPUMEHEHHS] HAYYHOTO METOJa IO3HaHWs, TO €CTh crocoba
[IOJTyYeHHS TOCTOBEPHBIX 3HAHUH 0 MUPE.

OnHa u3 rIaBHBIX 3aa4 GU3MYECKOro o0pa3oBaHus B CTPYKTYpe 00Imero o0pa3oBaHus COCTOUT B
(opMHpPOBaHHUHK €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U MHTEpeca K HayKe ¥ 00yJaroImuXcs.

Hsyuenne ¢usukm Ha 0a30BOM  ypOBHE IIpenmojaraeT  OBNAJCHHE  CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTE:

® Hay4YHO OOBACHATH SBJICHUS;

® OLIEHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTI'O UCCIICIOBAHNUS;

® UHTEPIPETHPOBAThH JAHHBIE U HMCIIONH30BATh HAYYHBIE JTOKA3aTEIbCTBA JUIS ITOTYUCHES
BBIBOJIOB.

Llenn n3ydeHus GU3MKH Ha ypPOBHE OCHOBHOrO 00Imero oopazoBaHus ompeneicHbl B KoHnemmun
mpenofaBanus ydeOHoro mpeamera «®Du3mkay B 00pa30BaTENBHBIX OPraHU3aIMsIX PoccHifckoi
Qenepanuu, peaau3yrOIIUX OCHOBHBIE 00IIe0Opa3oBaTeNbHBIE IIPOrPAMMEL, YTBEPKAEHHON pelIeHHEM
Komnernu MunucrepcrBa npocemnenusi Poccuiickoit @eneparuu (mpotokon ot 3 gexabps 2019 r. Ne
[IK-4BH).

ean uzydyenns GpuU3uKm:

e [puoOpeTeHHE HHTEpeca U CTpeMIIeHHS OOydaromuxcs K HAyJHOMY H3Y4EHMIO IPUPOIHI,

Pa3BUTHUE UX HUHTEIUIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE NIPEICTABICHUN 0 HAYYHOM METOJIE ITO3HAHUS U (POPMUPOBAHHE HUCCIIENOBATENHCKOTO
OTHOIIEHUS K OKPYKAIOIIHM SBICHUSM;

e (dopMupOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yibTaTa U3yUeHUs OCHOB CTPOEHHUS MaTepHH

¥ GyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKH;

e (dopMupoBaHWE MPENCTABICHUN O PONH (U3MKYU IS Pa3BUTHA APYTMX €CTECTBEHHBIX HAyK,

TEXHUKH U TEXHOJIOTHI;
® pa3BUTHE IIPEICTABICHUN O BO3MOXKHEIX cepax Oynymeld npodeccCHOHAIBHON NesSTeIbHOCTH,
CBSI3aHHOW ¢ QHU3UKOH, MOJTOTOBKA K JabHEHIIEMY 00yUeHHIO B 3TOM HALIPABICHUH.

JlocTH)KeHHE 3THUX Il MporpamMmbl Mo (U3WKE Ha YPOBHE OCHOBHOIO 00Imero oO0pa3oBaHHUA
obecIieunBacTCs PEIICHIEM CIEAYIOINX 3a0a9:

e mpuHoOpeTeHHE 3HAHWU O IUCKPETHOM CTPOCHHMM BEINECTBA, O MEXaHWYECKHX, TEIIOBBIX,

QIIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBICHUSX;
e TpHOOpETEeHHE YMEHWI OIMCHIBATE W OOBICHATH (U3UYECKUE SBICHUS C HCIOIb30BAaHHEM
MIOJTyYEHHBIX 3HAHUH;



® OCBOEHHE METOJOB PEUICHUS NMPOCTEHINMMX PACYETHBIX 3a/la4 C MCIIOIB30BAHUEM (DU3UIECKUX
MoJIeJIeH, TBOPUECKUX U IPAKTUKO-OPHEHTHPOBAHHBIX 3a]ay;

® Dpa3BUTHE YMEHUI HaAOMONAaTh IPHUPOIHBIE SBICHWS W BBIIONHATH OINBITHIL, J1abopaTopHBIE
paboThI ¥ 9KCIEPUMEHTAIBHBIE UCCIIEIOBAHUS C UCIIOJIE30BAHHEM H3MEPHTENBHBIX IPHOOPOB;

e ocBoeHHe IpuéMoB paboTel ¢ wuHQOpManued (QHUIMUECKOTO COAEPIKAHHUSA, BKIIFOYAS
UHQOPMAIMIO O COBPEMEHHBIX JOCTHIKEHUSIX (U3MKH, aHAIN3 W KPUTHYECKOE OICHHUBAHUE
uHpOpMaNKH;

® 3HAKOMCTBO CO cepamMu NpohEecCHOHAILHOU JEATENFHOCTH, CBS3aHHBIME C (H3HUKOH, H
COBPEMEHHBIMHU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTIDKEHISIX QU3MUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BBIi ypOBEHE) HA YPOBHE OCHOBHOTO 0OOIMEro 00pa3oBaHUs OTBOIUTCS

238 gacoB: B 7 kiacce — 68 wacoB (2 yaca B Helelm0), B 8 kiacce — 68 wacoB (2 "aca B HeNe0), B 9
Kjiacce - 102 Jaca (3 Jaca B HEJIETIIO).

[IpemraraeMerii B mporpamme o (u3HKe IIepedeHb J1abopaTOpHBIX paboT MU OIBITOB HOCHT
PEKOMEHIaTEIbHBIA XapaKTep, YUUTENb AeNacT BEIOOp MpOBEACHHs JaObopaTOpHBIX pabOT U ONBITOB C
y4ETOM HWHAWBUAYATBHEIX OCOOCHHOCTEH O0O0ydaromuxcs, CHOHCKAa SKCIEPHMEHTAIBHBIX 3aIaHui,
IIpeJlaraeMbIX B paMKax OCHOBHOT'O TOCYJapCTBEHHOIO 3K3aMeHa 110 QU3HUKE.



COAEPKXAHUE OBYUYEHUS
7 KJIACC

Pazgen 1. ®u3uka u €€ poJib B HO3HAHHH OKPY:KAaI0Mero Mupa.

dusnka — Hayka o mpupoae. ABnenus mpupoael. Ou3ndeckne SBICHUL: MEXaHUUIECKUE, TEMIOBEIE,
3JEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Qusnueckue BenuuIuHbL M3mepenne ¢usmueckux BeanmdawuH. Ousndeckue mpubdopsl. [lorpemsocTs
usMepeHui. MexayHapoasas cucteMa equHuIIL.

Kak ¢usuka m apyrue eCTeCTBEHHBIE HAYKH H3y4arOT NMPHPOIY. ECTeCTBEHHO-HAYYHBIM METO.
[IO3HAHWS: HaOJIOJEHHe, ITOCTAHOBKA HAYYHOI'O BOIIPOCA, BEIABHIKCHHE THIIOTE3, 3KCIIEPUMEHT IIO
IIpOBEpKe TUIoTe3, 00bsIcHeHue HabmonaeMoro sBiaeHus. Onucanue GU3NYSCKUX SBIICHHH C TOMOIIEBIO
MOJICJICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBEIE, AIEKTPUUYSCKIE, MAaTHUTHEIEC, CBETOBEIC SIBIICHHUS,

2. Ouspyeckwe npubOpEl U IpoLeAypa IpsAMBIX H3MEPEHHI aHAJIOTOBBIM U IHA(POBEIM

IprOOpOM. '

JlabopamopHusie pabomel u onvimbol.
Ompenenenne IEHBI ASTEHUS IMKATbI U3MEPUTEIBHOT0 pHOopa.
W3mepeHue paccTosSHUH.
Usmepenue 00bEMa KUIKOCTH B TBEPHOTO TEA.
Onpenenenue pa3MepoB MaIBIX TEJL.
W3mepeHue TeMIepaTypsl Ipy IOMOIIH KXUAKOCTHOTO TEPMOMETPA U JaT9UKa TEMIIEPaTypPhL.
IIpoBeneHue ucCIeqOBaHUS IO IMPOBEPKE TUIIOTE3BI: AATBHOCTh MOJIETA ITApUKa, ITYIIEHHOTO
TOPU3OHTAIBLHO, TeM OoJIbIIe, YeM OOJIbIIe BEICOTA ITyCKa.

Paspen 2. IlepBoHavanbHbIE CBeIeHHS 0 CTPOEHHH BeIIECTBA.

CtpoeHue BeINecTBa: aTOMBI W MOJIEKYJBI, MX pasMepbl. OMBITHI, TOKa3hIBAIOIIUE IHUCKPETHOE
CTPOCHHE BEIECTBRA.

JBmwxenne gactull BemecTBa. CBsI3b CKOPOCTH ABHKEHHUS YacTHI] C TeMmIeparypoid. bpoyHoBckoe
IBIKeHue, nuddysus. BzaumoseiicTBre YacTUIl BEIECTBA: IPUTSDKEHUE U OTTAJIKABAHHUE.

ArperaTHbIe COCTOSHHS BEINECTBA: CTPOSHHUE Ta30B, KUIAKOCTEH M TBEPABIX (KPUCTAIIMYECKUX)
Ten. DB3auMOCBA3b MEXKIy CBOHCTBAMHM BEIIECTB B pa3HBIX arperaTHBIX COCTOSHHASX U HX
aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHbIX COCTOSIHUMA BOJBL.

JHemoncmpayuu.

1. Habmonenve 6poyHOBCKOTO IBHKCHHUS.

2. Habmoaenwue nuddysun.

3. HabGmomenue sBIeHUN, OOBSCHSIOIIUXCS TMPUTSDKEHUEM WIH OTTAIKHBAHUEM YacTHUIL

BEIIECTBA.

Jlabopamopnsie pabomvl u onvimbol.

1. Ormenka quameTpa aToMa METOI0M PsIoB (¢ ucmoabp3oBaHueM Gororpadui).

2. OmbITEI 110 HAOTIOICHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

3. OmsIThI T0 0OHAPYKEHUIO JEHCTBUS CHII MOJIEKYILIPHOTO IPUTAKEHHU.

Pazgen 3. /IBuikenne 1 B3auMoAeicTBHE TeJ.

Mexanudeckoe IBHKeHHE. PaBHOMEpHOE W HepaBHOMepHoe [BrkeHHe. CkopocTs. CpemHad
CKOPOCTD TP HEPABHOMEPHOM JBI)KEHHH. PacuéT IMyTH ¥ BpEMEHH JBHIKCHHUIL.

SIBnenne wWHepUuH. 3aKOH HWHEPIMU. B3auMmofeicTBHe Tel KakK IPUYMHA H3MEHEHHS CKOPOCTH
IOBIDKEHMs Tel. Macca Kak Mepa HHEpTHOCTH Tena. llmoTHocTh BemecTBa. CBA3k INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eUHHIIE 00BEMa BEIIECTBA.

Cuiia Kak XxapakTepHCTHKa B3aumoeiicTus Ten. Crna ynpyrocTH U 3akoH I'yka. MisMepenne CHITBI
C IIOMOIIBI0 JHHAMOMETpA. SIBICHUE TATOTCHMA U chila TsukecTH. Cuila TSUKCCTH Ha APYTHX IIaHETax.
Bec tena. HeBecomocts. CriokeHre CHII, HAIIPaBISHHBIX IO OXHON IpsAMOH. PaBHOmeHCTByrOmMast CHIL.
Cuna tpenust. TpeHre CKOMBKESHHUS U TPEeHUE MOKos. TpeHne B MPUPOJIE U TEXHUKE.

omeE N e



Jemoncmpayuu.

DU R WN e

Ha6mroneHre MEXaHHIeCKOT0 IBIKEHUS Tela.

WzMepeHre CKOPOCTH MPSIMOIMHEHHOTO IBHKEHHS.
Ha6monenue sBIeHNS HHEPIUH.

Ha6moneHre n3MeHeHN CKOPOCTH IIPY B3aUMOJEHCTBUH TeEL.
CpaBHEHHE MacC 10 B3aUMOJEHCTBHIO TEL.

Crno)keHwe CrjI, HallpaBJIEHHBIX 110 OJHON IPAMOH.

JlabopamopHsle pabomsl u onbvimbol.
1.

b

5.

OmpeneneHre CKOPOCTH PABHOMEPHOTO [BIDKCHHS (IDapuka B JKHAKOCTH, MOJIETH
DIIEKTPUIESCKOTO aBTOMOOWIISL U TaK Jajee).

Ormpenernenue cpeaHei CKOPOCTH CKONIbXEHHs OpycKa HIIH IIapyKa 10 HAKIIOHHOH IIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPAOTO TENA.

ONBITE, JEMOHCTPUPYIOIIME 3aBUCHMOCTh pacTsDKeHHsA (JedopMaluy) IIPYKUHBL OT
MIPUJIOKEHHOHN CHIIBL

OIBITEL, JeMOHCTPHPYIOIIAE 3aBUCHMOCTH CHIBI TPEHMS CKONBKEHHS OT Beca Tena MU
XapaKTepa COIPHKACAIOIUXCS IIOBEPXHOCTEH.

Paspnen 4. /laBjieHue TBEPABIX TeJ, JKUAKOCTEH H ra3oB.

Jaenenre. CrocoObl yMEHBINEHMS ¥ YyBEIMYCHHs MaBlIeHMS. JlaBleHHe rasa. 3aBHCUMOCTD
IaBIeHUS raza oT o0OBéMa, TeMmepaTypbl. llepemaua naBieHHs TBEPABIMH TEJIaMH, XXHIKOCTSIMH H
razamu. 3axoH Ilackais. [IHEeBMaTHUECKHE MAIIWHEL 3aBHCHMOCTH IaBICHUS JKUIKOCTH OT IIyOHHEL
I'uapocraTrueckuit mapagokc. Coolmaromuecs cocyaul. [ uapaBIMIecKue MEXaHH3MBI.

ATMmochepa 3emn u atMocepHOE aBIeHHE. [IpHYMHEI CYIECTBOBAHMS BO3IYLIHONH 0GOIOYIKH
3emmm. Ombir Toppuuenmu. V3smepenue atMocepHOro IaBlIeHHs. 3aBHCHMOCTE arMoc(epHOro
JIaBIIEHHS OT BEICOTEI HaJl ypoBHeM Mopst. [IprnGops! I H3MepeHUs aTMOC()EPHOTO NaBIEHHUS.

JlelicTBUE XMAKOCTH ¥ ra3a Ha MOTPY)KEHHOE B HUX TENO. BBITanKuBaromas (apXHMenoBa) CHIa.
3akon Apxumena. [InaBanue Ten. Bosgyxomnasanue.

Hemoncmpayuu.

O e
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8.

3aBHCHMOCTD JaBJICHHUS Ta3a OT TEMIIEPATYPEL.

[Nepenaya HaBIICHAS XKUIKOCTHIO U Ta30M.

Coobmaromuecs cocyabl.

['mppaBiudecKuii Ipecc.

[TposiBieHye NEUCTBHS aTMOC()EPHOTO NABIICHHUS.

3aBUCUMOCTh BBEITAIKUABAIONIER CHIIBI OT 00BEMa IOIPYXKEHHOM YacTH Tejla U IUIOTHOCTH
KHJTKOCTH.

PaBeHCTBO BLITAJIKUBAIOIIEH CHIIBI BECY BBITECHEHHOMN JKUIKOCTH.

VcmoBre IUIaBaHMS Tell: IUIABAHHWE WM IMOTPY)KEHHE TENl B 3aBUCHMOCTH OT COOTHOIICHHS
IUIOTHOCTEH TeJa U )KUIKOCTH.

JlabopamopHsie pabomsl u OnbIMGL,

1.

5.

HccnenoBanie 3aBHCUMOCTH Beca Tejla B BoJe OT 00BEMa IOTPYKEHHOW B JKHIKOCTH acTH
Tena.

OmnpeielieHUe BEITAIKUABAIOMIEH CHIIBI, NEHCTBYIOIIEH Ha TENO, IOTPYKEHHOE B XUIKOCTb.
[IpoBEpKa HE3aBHCHMOCTH BBITATKHBAIOMIEH CHJIBI, ACHCTBYIOIIEH Ha TENO B XKUIKOCTH, OT
Macchl Tela.

ONBITEL, JEMOHCTPUPYIOIIHE 3aBHCHMOCTD BBITANKHBAOINEH CUIIbI, NEHCTBYIONIEH Ha TENO B
KUIKOCTH, 0T 00bEMa MOTPYKEHHON B JKUIKOCTH YaCTH TeJa U OT INIOTHOCTH XXUAKOCTH.
KoncTpyupoBaHue apeoMeTrpa HWIH KOHCTPYHPOBAaHHME JIOAKM M  OIPEACIICHHE ed
rpy30I0ABEMHOCTH.

Pasnen 5. PaGoTa 1 MOI(HOCTH. JHEPIUsl.
Mexanugeckas padora. MOIHOCTE.
IIpocThle MEXaHW3MBL pbrYar, ONOK, HAKIOHHAA IUOCKOCTh. IIpaBmmo paBHOBECHS pBIiara.

[TprMeHeHYe ITpaBUiia PABHOBECHS phrdara K OJIOKy. «30JI0TO€ IIPaBHIIO» MEXAHUKH. KII[T mpocTsIX
MeXaHHU3MOB. IIpocThbie MEXaHU3MEI B OBITY H TEXHHUKE.



Mexannueckas sHeprus. KuneTndeckas ¥ IOTEHIMAIbHAs SHEpPrud. lIpespainenue ogHOrO BUja
MEXaHHYECKON SHEPrHH B IPYyroi. 3aKOH COXpaHEHHU SHEPIMH B MEXaHHKE.

Hemoncmpayuu.

1. TIpumepsl IPOCTHIX MEXAHH3MOB.

Jlabopamopnsie pabomsl u onvimol.

1. Ompepernenre paGOThI CAIIbI TPSHHS IIPH PaBHOMEPHOM IBHMAKEHHH TENa 110 TOPH30HTAIBHON

MTOBEPXHOCTH.

2. HccnenoBaHue yCIOBAN PaBHOBECHUS phIYara.
Nzmepenune KI1J[ HakJIOHHOH IIIOCKOCTH.
4, VsyueHwe 3aKOHA COXPAHCHUA MEXaHUIECCKOH SHEPTHH.

w

8 KVIACC

Pa3gen 6. TerioBbie siBJICHHS.

OCHOBHBIE IIOTOXKEHHSI MOJEKYISPHO--KAHETHUECKOH TEOPHH CTPOEHHsA BemecTBa. Macca H
pasmMepsl ~ aToMOB W MoneKyl.  OIBITEL,  IOATBEPXKJAIOIMHE  OCHOBHBIE  IIOJIOKEHHUS
MOJIEKYJIIPHO-KMHETHUECKON TEOPHH.

Mogenu TBEPAOrO, KHAKOTO M ra3000pasHOTO cocTosHMH BemecTBa. Kpucrammdeckue u
amopbuble Tema. OOBACHEHHE CBOMCTB Ia30B, KHAKOCTEHM H TBEPABIX TEN HA OCHOBE IMOTOKEHUH
MOJIEKy/IApHO--KHHETHIeCKOM Teopru. CMaurBaHue U KalUULIPHBIE SBJICHUS. TerIoBoe paclIupeHne u
cxKaTHe.

Temmeparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBHYKEHHS YaCTHI. BHYTpEHHSA
sueprus. CrocoOsl M3MEHEHMs BHYTPEHHEW SHEpPruu: TeILlolepefada U coBepiueHue paboTsl. Buier
TEIUIONIEPENaYl: TEIIOIPOBOAHOCTD, KOHBEKIU, H3TyICHHC.

KonmuecTBo TemoTeL. Y ielpHas TEIUIOEMKOCTD BeIecTBa. 1ermiooOMeH U TEIIIOBOE PaBHOBECHE.
VpaBHenue Temnosoro Gamanca. [liaBieHWe M OTBEpIEBAHHWE KPHCTAUIMIECKHX BEIISCTB. Y JENbHAL
TEIUIOTa IUIaBNIeHHS. llapoobpasosanwe u KoHaeHcanus. Vcmapenue. Kumenwme. YpenbHas TeIoTa
Tapoo6pa3oBaHus. 3aBUCHMOCTE TeMIIEPATyPHI KHIIEHH OT aTMOC(HEPHOTO aBICHHUSL.

BraxxaHocTh BO3yXa.

OHeprus TOIUMBA. Y AeIbHAS TEIJIOTa CTOPAHHUS.

[Tpuumune! paboTs! TemwoBex Apuratened KIIJ[ TermoBoro mBHrares. TeroBrle OBHTATEIH U
3aIUTa OKPYXKArOIMEeH Cpelbl.

3aKOH COXPaHEHHsI U IPEBPAIIEHNs 3HEPTUH B TEIUIOBBIX IIPOIeccax.

Memoncmpayuu.

1. Hab6monenne 6poyHOBCKOTO JBHKECHHUS.

2. HaGmonenue muddys3un.

3. Ha6mopeHnue SBIEHNA CMAUMBAHUS U KAIMUIAPHEIX SBJICHAM.

4. HabroeHNE TEIIOBOTO PAaCIIHPEHUS TEII.

5. V3MeHeHWe [aBlIeHHUS ra3a Ipyd H3MEHEHUH 00bEMa U HarpeBaHUHU WU OXJIAXKICHUH.
6. IlpaBuia H3MEpEHHs TEMIIEPATYPHL.

7. Bunsl Temonepenayu.

8. OxJaxJeHue [P COBEPIICHUN PabOTHL.

9. Harpepanwue OpH COBEPIICHNH pabOTHI BHEIIHIUMY CUIAMH.

IR
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. CpaBHeHME TEIIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

. Ha6monenue xuneHus.

. Ha6mroieHue ocTOSHCTBA TEMITEpATyPEI IIPH IUTABJICHUH.

13. Mozeiu TEeIUIOBBIX JIBUTATENCH.

JlabopamopHsle pabombl U ORbIHLLL.

1. OmuBITHI 10 OOHAPYKEHUIO NEHCTBUSA CHII MOJICKYJIIPHOTO IIPUTIKCHHSL.

2. OIBITEL IO BEIPAITUBAHAIO KPUCTAIIOB MOBAPEHHOA COJIM HIIK Caxapa.

3. OIBITHI IT0 HAOIOIEHHIO TEIIOBOTO PACIINPEHUS I'a30B, KUJIKOCTEH U TBEPIBIX TEIL.
4, OmpezeleHne IaBICHAS BO3LyXa B O/UIOHE MIIPUIIA.

(IR
N



5. ONBITHI, JEMOHCTPHPYIOIIME 3aBHCHMOCTD JAaBJICHHS BO3IyXa OT ero o0héMa W HarpeBaHHS
WA OXJIAXKIEHUS.

6. IIpoBepka THIOTE3bl JIHHEHHOM  33aBHCHMOCTH  JUIMHBEI  CTONOMKA  JKHIOKOCTH B
TEPMOMETPHUECKOH TPYyOKE OT TEMIIEPATYPBHL.

7. HabmoneHue u3MeHEHUS BHYTPEHHEH SHEPTUH Tela B pe3ylbTare TeIulonepenadd ¥ paboTsl
BHEIITHUX CHUJL.

8. Uccnenopanue sIBICHUS TEIUI00OMEHA IIPY CMEIMTUBAHUH XOJIONHOH U TrOpsAYer BOJEL.

9. OmpepeneHre KOIMYECTBA TEIUIOTHI, MOIYUYCHHOTO BOJOH IIPH TEIUIOOOMEHE C HAarpeThIM
METaUTHYECKUM [IUITHHAPOM.

10. OnpeneneHue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpolecca UCIapeHus.

12. OnpeneneHre OTHOCUTEILHOH BIAXKHOCTH BO3IyXa.

13. OmpeneneHue yaeNpHOH TEMIOTH IUIABICHUS JIb/IA.

Paznen 7. DiiekTpuvuecKkue H MarHUTHbIE SIBJICHHS.

Dexrpu3anys Tell. JlBa poza SIEKTPHIECKUX 3apsioB. B3aumonelicTBIE 3apsHKEHHBIX Tell. 3aKOH
Kynona (3aBECHMOCTH CHJIBI B3aMMOJESHUCTBHSA 3apsSKCHHBIX TENI OT BEJHMYWHBL 3apsJOB U PACCTOSHUA
MEXKIY TEIaMHU).

OnexTpudeckoe moie. HampsokEHHOCTh AIEKTPUYECKOro Iojsd. IIpvHIHI — Cymepro3uIuy
BIIEKTPAYECKHX TT0JIeH (Ha Ka4eCTBEHHOM yPOBHE).

HocuTenn 3IEKTPHYECKHMX 3apsloB. DJIeMEHTapHBIM sieKTpuueckui 3apsan. CrpoeHue aroma.
[TpOBOHUKH U TUDIEKTPHKH. 3aKOH COXPAHEHHUS JIEKTPHYECKOTO 3apsiza.

DNIeKTpUYECKuil TOK. YCIOBHS CYIIECTBOBAHUS SIIEKTPHYECKOr0 TOKA. MICTOUHWKH IIOCTOSHHOIO
ToKa. JIeWCTBHS DIEKTPHYECKOTO TOKa (TEMIOBOE, XMMHYECKOE, MArHUTHOE). DJEKTPUIECKUH TOK B
KUIKOCTSIX U razax.

Dnekrpudeckas menb. Cuaa Toka. DJeKTpHueckoe HampsoxkeHue. COIPOTUBIEHHE MPOBOIHUKA.
VIensHOE CONpOTHBIEHHE BemecTBa. 3akoH Owma pama ydactka nend. IlocnemosarensHOoe U
MapaJUIeIbHOE COEUHEHHNE TPOBOAHHKOB.

PaboTa ¥ MOINHOCTH 3IEKTPHYECKOro TokKa. 3akoH JIxoyms—JleHma. OJEKTpHYECKHE LEIH H
MOTpeOUTENH SMEKTPUIECKOH sHEPTHH B 6BITY. KOPOTKOE 3aMBIKaHHE.

[TocTOSIHHBIE MarHUThHL B3aumMozeHcTBHE ITOCTOSIHHBIX MAarHUTOB. MarHuTHoe Iojie. MarauTHoe
Tosie 3eMJTM ¥ ero 3HadeHWe U Ku3HH Ha 3emiie. Oneir Opcerena. MarHUTHOE IIOJIE DICKTPUIECKOTO
ToKa. [IprMeHEHHE DIIEKTPOMAarHUTOB B TEXHHUKE. JIeHCTBHE MarHUTHOTO MOJII Ha IIPOBOJHUK C TOKOM.
DIIEKTPOABHUIaTeNb IIOCTOSHHOTO TOKA. VICIIOIb30BaHUE IEKTPOABUATATENEH B TEXHHUECKUX YCTPOHCTBAX
¥ Ha TPAHCIIOPTE.

Omnsrtel Papazes. SIBeHwe dIeKTpOMarHUTHON MHAyKnuHU. IIpasuino Jlenuna. JnexrporeHeparop.
Croco6bl TOTydeHHs 3IEKTPHUECKOH JHeprhud. OIEKTPOCTAHIMH Ha BO30OHOBISICMBIX HCTOYHHKAX

SHEPTUU.
Jemoncmpayuu.
1. DnexTpusanus Tell.
2. JIBa poja dIIEKTPUIECKHX 3apA0B U B3aUMOJICHCTBUC 3aPSKEHHBIX TEL.
3. YcTpoHCcTBO M AEHCTBUE SJIEKTPOCKOIIA.
4, DexTpocTaTHUeCKas HHAYKIHI.
5. 3aKOH COXPaHEHUS NIEKTPHUECKUX 3aps/IOB.
6. IIpoBOIHWKU U OUITIEKTPUKH.
7. MogenupoBaHue CHIIOBBIX JIMHUH 3JIEKTPAISCKOTO MO,
8. HMcToYHMKYU IOCTOSIHHOT'O TOKA.
9. JleHCTBHUS SIEKTPHUIECKOIO TOKA.

=
o

. DIIEKTPUIECKUN TOK B JKHUIKOCTH.

. 'a30BBI# pa3psn.

. I3aMepeHune Crilbl TOKa aMIIEPMETPOM.

. Iamepenne ek TpUIECKOro HAIPSKCHUS BOJIETMETPOM.
. PeocraT v MarasuH compoTUBICHUH.
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15.
16.
17,
18.
19.
20.
21.
22.
23.
24,
25.

BzauMomeiicTBrE IOCTOSHHBIX MAaTHUTOB.

MopenupoBaHue HEBO3MOKHOCTH pa3JelICHUs TOIFOCOB MarHuTa.
MopenupoBaHye MarHUTHBIX HOJIEH MOCTOSHHBLIX MarHUTOB.
OmeIT OpcTena.

MarauTHoOe 10JIe ToKa. DIEKTPOMAarHuT.

Jle#icTBHE MarHUTHOTO II0JI HA IIPOBOJHHUK C TOKOM.
DJIeKTPOIBUATATENb IIOCTOSHHOIO TOKA.

HccnenoBanue SABISHUS 3JeKTPOMAarHUTHOW MHIYKIIHH.

Onsrter @apages.

3aBUCHMOCTE HaIlPaBJIE€HHs HHIYKIIMOHHOIO TOKA OT YCIIOBHMHU €r0 BO3ZHUKHOBEHHA.
DJeKTporeHepaTop MOCTOSHHOTO TOKA.

JlabopamopHvie pabomsl 1 OnbIMBL,
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10.
11.
12,
13.
14.
15.
16.
17.

18.
19.
20.
21.

OmBITHI 10 HAGIIOIEHHIO DIIEKTPU3AINY T HHAYKIMEH U IIPH COTPUKOCHOBEHUH.
VccnenoBaHue AEWCTBHS SJIEKTPHUECKOrO II0JI1 Ha IPOBOAHUKA U TUATICKTPUKH.

C6opka u mpoBepka paboThI SIEKTPUIECKOMN [IEMX TOCTOSIHHOTO TOKA.

W3mepeHure U peryIupoBaHUE CUJIBI TOKA.

V3MepeHne U peryIupoBaHue HalPSKEHHUS.

HcciteoBanre 3aBUCHMOCTH CHJIBI TOKA, HAYIIEr0 dYepe3 DPE3UCTOp, OT COMPOTUBIICHHUA
pe3rcTopa U HaIPSDKEHUS Ha PE3UCTOPE.

OIIBITEL, IEMOHCTPUPYIONIHE 3aBUCHMOCTB 3JIEKTPHYECKOTO COMPOTUBIICHHSA IPOBOIAHUKA OT
ero JJIMHEI, IUIOIAIN TIONEPEYHOro CEYEHU U MaTepraa.

[IpoBepKa MpaBuUiia CJIOXKECHWS HANPSKEHWH IPH IOCIEIOBATEIPHOM COCIAMHCHMH JBYX
PE3UCTOPOB.

I[TpoBepKa TpaBwIa UL CHIIBI TOKA IPH IapajlIeIbHOM COSAUHCHUN PE3UCTOPOB.

Ompenenenre paboTh! AEKTPAYECKOrO TOKA, HIYINETO 9ePe3 PE3UCTOP.

OmnpeneneHe MOITHOCTH 3I€KTPUYECKOTO TOKA, BEIIEISIEMOM Ha PE3UCTOPE.

VccieoBaHue 3aBUCUMOCTH CHIIBI TOKa, HAYIIETO Yepe3 JIAMIIOUKY, OT HAPSUKEHU Ha HEll.
Omnpenenernue KI1J] HarpesaTens.

UccnenoBanue MarHUTHOTO B3aUMOJAEUCTBHS IIOCTOSSHHBEIX MarHATOB.

/I3ydyeHne MarHATHOTO OJISI IOCTOSHHEIX MATHATOB IIPH UX OOBCAMHEHNUH 1 PA3ICTICHAN.
HccrenoBanue NeWCTBHUS SJIEKTPHIESCKOTO TOKA HAa MATHUTHYIO CTPETIKY.

OIBITH, AEMOHCTPHPYIOIIHE 3aBHCHMOCTD CHJIBI B3aUMOJICHCTBHS KaTyIIK) ¢ TOKOM U MarHuTa
OT CHJIBI TOKA M HAIpPaBJICHUs TOKa B KaTyIIKe.

V3yueHue AeHCTBIsI MATHUTHOTO IIOJIS HA IPOBOIHUK C TOKOM.

KoucTpyrpoBaHue U H3ydeHHue pabOThI 3IEKTPOIBUTATEIL.

W3smepenne KT 3meKTpoABUraTeILHOM yCTAHOBKH.

OMBITEI TI0 HCCIEIOBAHMIO SBICHAS SIEKTPOMATHATHOM HHIYKIMH: HCCIIEI0BAHAE N3MECHCHUH
3HAYEHNs] U HAlPaBJICHUA HHAYKIIMOHHOIO TOKA.

9 KVIACC

Paszgen 8. Mexanudeckue sBJIECHHUS.

Mexanndeckoe maBWKeHme. MarepranbHas Touka. CucreMa oTcu€ra. OTHOCHTENBHOCTH
MEXaHHIECKOTO IBIKEHHS. PaBHOMEpHOE IpAMOJMHENHOE ABIKeHIe. HepaBHOMEpHOE [PIMONMHCHHOE
mBukeHne. CpelHss 1 MTHOBEHHAS CKOPOCTh TeJia IPH HEPAaBHOMEPHOM JIBIDKCHHH.

Vckopenre. PaBHOYCKOPEHHOE IPSIMOJMHEHHOE IBHKCHHE. Crobonnoe maneHue. OIBITE

Tanunes.

PaBHOMEpPHOE JBIKEHHE TI0 OKpyXHOCTH. Ilepron i yacToTa obpamieHus. JIuHednas n yriosasd

ckopocTH. LIeHTpoCTpeMHUTENBHOE YCKOPEHHUE.
[epesiii 3axom Heroroma. Bropodt 3axoH HpoTOHA. Tperuit 3axoH HeroroHa. [IpHHIMI

CYIIEPIIO3UIINH CHII.



Cuna ympyroctd. 3akoH ['yka. Cuna TpeHHA: CHIIa TPEHHS CKOJIBXKEHHS, CHJIa TPEHHS ITOKOS,
JIpyTUE BUOBI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TITOTEHUS. Y CKOpEHHE CBOOONHOIO MaleHHs. JIBIKEHHE
mwiaret Bokpyr Comuna. [Tepeas kocMuueckas CKopocTh. HeBECOMOCTE U MEPErpy3KH.

PaBHOBecHe MaTepualbHOU TOYKH. AGCONIOTHO TBEpHOE Teno. PaBHOBecwe TBEPHOro Tela C
3aKpeIIEHHOM OChIO BpammeHus. MoMeHT cuiibl. LIeHTp TsKecTH.

Wmnynsc Tena. Vismenenne umiynsca. VIMITyIbe CHIBL 3aKOH COXpaHEHHUs UMITylbca. PeakTiBHOE
JIBUKEHUE.

Mexanudeckas paboTa U MOIHOCTh. PaboTa CHJI TSOKECTH, YIPYTOoCTH, TpeHHs. CB3b SHEPIHA U
pabotsL [ToTeHIMaIbHAS SHEPTHS TeNa, IOAHITOr0 HaJl IIOBEPXHOCTEIO 3eMH. [ToTeHImanbHas SHeprus
cKaTOl TpykuHBl. Kumerwueckas sHeprus. TeopeMa O KHHETHIECKOH SHEpPruH. 3aKOH COXPaHEHHUS
MEXaHUYECKOU SHEPIHH.

Hemoncmpayuu.

1. Ha6moneHre MEXaHHYECKOTO JBUKESHUS Te€lla OTHOCUTEIBHO Pa3HBIX TEJl OTCUCTA.

2. CpaBHenwue ImyTell ¥ TPaeKTOPUH IBUXKEHUS OJHOTO M TOTO XK€ TeNIa OTHOCHUTENBHO PAa3HBIX TCIT
OTCUéTa.

3. HM3mepeHne CKOPOCTH U YCKOPEHHUS IPIMOIMHEHHOTO ABYKCHHUSL.

4. HWccnegoBaHue NMPU3HAKOB PABHOYCKOPESHHOTO OBHKCHHUS.

5. HaGmonenue nBUXEHUS TEIA 110 OKPYKHOCTH.

6. Habmronmenme MexaHWIECKHX ABJICHUM, MPOUCXOAMUX B cucTteMe oTcuéra «Temexkay mpu e€
PaBHOMEPHOM M yCKOPEHHOM JBHKEHUH OTHOCHTENIBHO KaOHHeTa QU3KKH.

7. 3aBHCHMOCTEL YCKOPEHHS Tela OT MaCChl Tejla U JEHCTBYIOMEN Ha HETO CUJIBL.

8. HabmroneHue paBeHCTBA CUJ IPH B3aUMOJIEUCTBHH TEL.

9. N3meHeHue Beca Tella IIPH YCKOPSHHOM JIBH)KCHUU.

10. [Tepenaya UMITyIbca IIPA B3aUMOACHCTBHIH TEIL.

11. TIpeoOpa3oBaHUs SHEPTUH IIPH B3aUMOJICHCTBUAH TEL.

12. CoxpaHeH¥e UMITyJIbca IIPY HEYIIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeH¥e UMITyJIbca IPU abCONIOTHO YIIPYTOM B3aUMO/ICHCTBHH.

14. HaGmroneHue peakTUBHOIO JBHIKCHHS.

15. CoxpaHeHre MEXaHHIECKON SHEPTHHU IIPH CBOOOIHOM MaeHUH.

16. CoxpaHeHHE MEXAHHUECKON SHEPTHHU IIPH ABUKEHHUH Tela MOJ{ JCHCTBHEM IIPYKUHBL

JlabopamopHsie pabomel U ONbIMBL.

1.

wa
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10.

11.

KoHCTpyrpoBaHye TpakTa Il pasrOHa ¥ JaIbHEHINEr0 PABHOMEPHOIO ABMKEHHS IapHKa W
TEIIEKKH.

Ornpezenenne cpefHeil CKOPOCTH CKOJIBKEHUs OpycKa MM JIBUKEHHS IIaprKa 110 HaKJIOHHOH
TUIOCKOCTH.

OrpeeneHne yCKOpeHHs Tena [IPY PaBHOYCKOPEHHOM JIBH)KEHUH 110 HAKTIOHHON TIIOCKOCTH.
VccrenoBanne 3aBHCAMOCTH IyTH OT BPEMEHH IPH DPAaBHOYCKOPEHHOM [BHKeHHH 0e3
HAYaJIbHOM CKOPOCTH.

IIpoBepKa THITOTE3BL: €CIH NIPX PaBHOYCKOPEHHOM NBIKCHHH 0€3 HadalbHOH CKOPOCTH IIyTH
OTHOCSITCS KAK P HEYETHBIX THCET, TO COOTBETCTBYIOIHUE IIPOMEKYTKH BPEMEHH OJIHHAKOBBL.
HcerenoBanue 3aBUCHMOCTH CHJIBI TPSHHUS CKOJIBKEHHUS OT CHIIBI HOPMAJIbHOTO IaBICHU.
Ompenenenye Ko3hOUIHEHTa TPEHHS CKOTTBKESHHA.

Ompenenenne KXECTKOCTH MPYKUHEL

OmnpexeneEre paGOTH! CHTEI TPEHUS IIPM PABHOMEPHOM JBHKEHHH Tella II0 FOPH30HTATEHON
MOBEPXHOCTH.

Ormpeienenre paboTsI CUIBL YIPYTOCTH MPH TOABEME IPy3a C HCIOIB30BAHUEM HCIIOABIIKHOTO
U TIOJBHKHOTO OJIOKOB.

W3yueHne 3aK0HA COXPAHEHUA SHEPTUH.

Pazgen 9. Mexanudeckne KoJje0aHus H BOJTHBL
KonebaTenpHoe npmkenre. OCHOBHBIE XapaKTEPUCTUKU KONeOaHui: IePHO, 9acTOTa, aMIIUTYy1a.
MaTeMaTHIecKIH 1 IPYKAUHHBI MasTHUKHY. [IpeBparieHne SHEPIud Ipy K0JIe0aTeIbHOM JIBMKECHUH,



3aryxaromue Kojiebanus. Bremyxaernsre konedanus. Pesonanc. Mexanudeckue BomHEL CBoHCTBa
MEXAQHWYECKHUX BOJH. [IpofoNpHBIE W TONEpEeYHble BOJNHBL JIMHA BONHEI M CKOPOCTH €€
pacmpocTpaHneHust. MexaHWdecKre BOJIHBL B TBEPIOM TeJle, CEHCMHUYECKUE BOIHEL
3Byk. I'poMKOCTE 3ByKa ¥ BbICOTa ToHA. OTpakeHue 3ByKa. HQPasByK U yIbTpasByK.
emoncmpayuu.
Habmronenune xonebanvii Te MO JEHCTBAEM CHIIBI TSXKECTH U CHIIBI YIIPYTOCTH.
Ha6monenue xonebanuil rpy3a Ha HAUTH U Ha NPYKUHE.
Ha6moaenve BEIHYXIEHHBIX KoneOaHui B pe30HaHca.
PacnpocTpanenne mpoI0TEHEIX U ONEPEUHBIX BOJIH (Ha MOJEIH).
Ha6mrofieHre 3aBUCHMOCTY BBICOTHI 3ByKa OT YaCTOTEL
AKyCTHYECKHUH pe30HaHC.
JIaﬁopamopubze pabompul u onvimol.
1. OmpepeneHue 4acTOTHL U NIEpHoia KoneOaHui MaTeMaTHueCKOro MasTHUKA.
2. OmpenesneHune 4acTOTHI X IEPHOAa KONeOaHUH IIPYKUHHOTO MassTHUKA.
3. UccrnenoBaHue 3aBHCHMOCTH Iepuoja KoneOaHH MOIBEIIEHHOI0 K HHTH Ipy3a OT IUIMHBI
HUTH.
4. VccnenoBaHue 3aBHCHMOCTH IIEpHOa KoneOaHUHi IPYXKUHHOIO MAaSTHHKA OT Macchl Ipysa.
ITpoBepKa HE3aBUCHMOCTH II€pHOia KONeOaH i rpy3a, IOIBEIICHHOTO K HUTH, OT MAaCChI Ipy3a.
6. OIBITH, AEMOHCTPUPYIOIIHE 3aBHCHMOCTH II€pHOJA KONeOaHW IPYXUHHOTO MasTHHKA OT
MacCChI Tpy3a U )KECTKOCTH IIPYKUHEL
7. V3MepeHue yCKOPEHHs CBOOOMHOTO IaICHHUS.
Pasmen 10. 1eKTpOMarHuTHOE I10JI€ H 3JIEKTPOMAarHATHbIC BOTHBI.
DIEeKTPOMATHATHOE IIOJE. OJIEKTPOMAarHUTHBIE BONHBEL CBOMCTBA 3NEKTPOMAarHUTHBEIX BOJH.
[1Ikasa 31eKTPOMarHUTHBIX BONH. CIIOIb30BaHIe SIEKTPOMArHUTHBIX BOJIH IUISL COTOBOH CBSA3H.
DIeKTpOMarduTHas mpupoa ceeta. CKOpocTh cBeTa. BomHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CgoiicTBa IEKTPOMAarHUTHEIX BOJIH.
2. BomHOBBIE CBOWCTBA CBETA.
JlabopamopHsle pabomsl U OnbIMbL.
1. Vi3ydeHue CBOMCTB 3IEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOGHIIBHOTO Tee(oHa.
Pasznen 11. CBeToBEIE SIBJIECHHS.
JIyuepas monens cBera. VcTounuku cpeTa. [IpsMonMHEHHOE pacipOCTPaHEHHE CBETA. 3aTMeHus
Connna u JIyasr. Otpaxenue ceTa. Ilnockoe 3epkaino. 3aKOH OTpaXKCHU CBETa.
[Ipenomiaenne cBeTa. 3akOH INPENOMIICHHS CBeTa. I[loHOEe BHYTPEHHEE OTPaXCHHE CBETA.
Wcnonp30BaHKe IOJHOIO BHYTPEHHETO OTPaXKEHH B ONITHYECKUX CBETOBOAX.
JInusa. Xoy nydeit B muH3e. OnTHdeckas cucTema (oToanmapara, MEKPOCKOIIA U Teleckora. 1'1a3
KaK OIITHYecKas CucTeMa. biIM30pyKoCTh ¥ TalbHO30PKOCTD.
Pasnoxkenue 6emoro cera B cmekrp. Omnbitel Hproroma. CroxkeHHe CICKTPaABHBIX LBETOB.
Hucnepcus cBeTa.
Jlemoncmpayuu.
[TpstvortHEHOE pacIpPOCTPaHEHUE CBETA.
OTpaxeHue cBeTa.
IMonyuenue n306paXkeHUH B ITIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[TpenomieHune CBETA.
OnTHYecKuii CBETOBOL.
Xon myueit B cOOMpAroLIeil THH3E.
Xon aydell B pacCeUBarOIIEN JIHH3E.
[Moyuenue u3006paKeHHH C IIOMOIIBIO JIXH3.
I[TpuHUIMI qeicTBUs GoToanmnapara, MUKPOCKOIIA B TEJIECKOTIA.
10 Mogens riasa.
11. Paznoxenue 6eI0TO CBETA B CIICKTP.
12. ITomyuenne Ge0ro CBETa IPH CIIOKSHHUA CBETA PA3HBIX I(BETOB.

SGIE R SIS
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JlabopamopHsie pabomsl u OnbINBL,

1. WccnemoBanue 3aBHCHMOCTH YTJIa OTPAXKEHHS CBETOBOIO JIyYa OT yIjia MafcHuUs.

2. HsyyeHue xapaKTEpUCTUK M300pa’keHHs IIPEAMETa B INTOCKOM 3epKaje.

3. HccrenoBaHuie 3aBHCUMOCTH YIUIa MIPEJIOMJIEHUS. CBETOBOTO JIyda OT yIjla IaJeHUsA Ha IpaHuIe

«BO3TyX—CTEKIION. :

4, Tlomydenue w300pakeHUH ¢ ITIOMOIIBIO COOMPAIOIIEH JINH3EL

5. Ompenenenne GOKYCHOrO PACCTOSHUS B OITHYECKOM CHIIBI COOMPAIOIIEH JIMH3bL.

6. OmBITHI IO Pa3NIOKEHUIO OETIOr0 CBETA B CIIEKTP.

7. OIBITHI II0 BOCIPHATHIO I[BETA IPEAMETOB [IPY UX HAOFOJSHHH YePe3 IBETOBEIE QHIIBTPEL.

Paznen 12. KBanTOBbBIE SIBJICHHS.

OmbiTel Pesepdopna ¥ IulaHeTapHas Monenb artoma. Mopems aroma bopa. Memyckanne u
morsolnenye ceera aroMmoM. KBanTel. JInHeHUaThIC CIIEKTPEL

PairoakTHBHOCTE. Anbta-, 6eTa- u ramma-u3nydeHus. CTpoeHme artoMHOro siapa. HykmonHas
MOJIEITb aTOMHOTO si/ipa. M3oToms!. PagnoaxTuBHEIE MpeBparnerust. [lepnos momypaciana aTOMHBIX ANEP.

SlnepHble peakmuy. 3aKOHBI COXPAHEHHS 3apSIOBOr0 M MaCCOBOTO YUCEN. DHEPIHs CBSI3H aTOMHBIX
stmep. CBsI3b MacCHI M SHEPTHH. Peakuyuu CHHTe3a U JeNeHus suep. Mcrounuku sHepruu ComHIa 1 3BE3]L.

Snepuas oHepreTuka. JIeHCTBHSA paTHOaKTHBHBIX U3JIyICHUN Ha JKHUBBIC OPraHU3MBL.

Jlemoncmpayuu.

CreKTps! H3Ty4eHHs U IOTIIOMIECHNU.

CHeKTpsl pa3IuIHBIX Ta30B.

CrexTp BOmOPOZA.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabora cuéTuriKa HOHU3UPYIOIMUX H3JIydeHUH.

. Perucrpanus u3ydeHus IPHPOIHBIX MEUHEPAIOB U IIPOTYKTOB.

JlabopamopHusie padonsl U ONbIMbL.

1. HabmozeHue CIUIOMIHBIX U JIMHEHUATBIX CIIEKTPOB U3TyICHHUS.

2. WccnemoBaHWe TpPEeKOB: W3MEPEHHE OHEPrMM YaCTHMIBI IO TOPMO3HOMY TyTH (IO

boTorpadusm).

3. U3smepeHwne paguoaKTHBHOIO (QOHA.

IloBTOpHTEILHO-0000 A IMIA MOXYJIb.

I[1OBTOPUTEIBHO--0600mAOMMI MOXy/Ib [pEIHA3HAYEH MIA CHCTEMATH3aUuH M 000OImeHHs
IIPEZIMETHOTO CONEPXKAHUS M OIbITA JIEATeNBHOCTH, NMPHOOPSTEHHOrO IpPH H3YYEHWH BCErO Kypca
u3vky, a TaKKe I MOATOTOBKM K OCHOBHOMY TOCYHapCTBEHHOMY OK3aMEHY IIO ¢buzuke A
00y4aromuXCs, BRIOPABIINX 3TOT y4eOHBIH IIPEIMET.

[Ipy M3yYeHWH JAHHOTO MOIYNS PEaTU3ylOTCA W CHCTEMATH3HPYIOTCA BHIBI NEATCIbHOCTH, Ha
OCHOBE KOTOPHIX 0OECIEUMBACTCS JOCTHIKEHHE IIPEAMETHBIX M METANPEIMETHBIX IUIAHUPYCMBIX
pe3yIbTaToB 00yueHus, HOPMUPYETCA ECTECTBEHHOHAYYHAs IPAMOTHOCTh: OCBOCHHE HAYYHBIX METO/IOB
ViCCIIeOBAHYS SIBICHHH IPUPONEI U TEXHWKH, OBNAJCHUE YMEHHAMH OOBACHATH (QH3MUCCKHE SBJICHHL,
TIPUMEHss Oy IeHHbIe 3HAHHUS, PEIaTh 3a1a4t, B TOM YHC/Ie KaYECTBEHHBIE U SKCICPAMCHTAILHEIC.

[IpHHIMITHATEHO JesTeNbHOCTHE XapaKTep JaHHOTO pasiena peamusyeIcs 3a CHET TOro, HTO
06y4aroIIuecs BBITONHIIOT 331aHA, B KOTOPBIX M IIPEAJIaracTCs:

Ha OCHOBE IIOIYYCHHBIX 3HAHWM DACIO3HABATh M HAYIHO OOBACHATH (U3MICCKHE ABJICHHS B
OKpPYyIKaroIel IPHPoIe U OBCEIHEBHON KU3HHY;

WICIIOJIB30BATh HAyYHBIE METOMBI HCCIENOBAHMS (DU3MIECKUX SIBIICHUHA, B TOM YHCIIE JULL [IPOBEPKH
TUIIOTE3 U IMOyUYEHHUS TEOPETUYECKHUX BBIBOJIOB;

0GBSCHSTH HaydHbIE OCHOBBI HambOIee BaXKHBIX NOCTHKEHWH COBPEMCHHBIX TEXHOJIOTHH, HAIPAMED,
IPAKTHIECKOTO MCIIONB30BAHMS PA3IMYHbIX MCTOYHUKOB SHEPIHH Ha OCHOBE 3aKOHA IPCBPAICHMA H
COXpaHEHUs BCEX H3BECTHBIX BUIOB OHCPIHH.

ov AW



ILIAHUPYEMBIE PE3YJBTATHEI OCBOEHUS TIPOT'PAMMEI I10 ®U3UKE HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUS

V3ydenne (QU3MKM Ha YPOBHE OCHOBHOTO OOINEro 0o0pa3oBaHWs HAIpPaBlICHO HA JTOCTHIKCHHE

JINYHOCTHBIX, METAIIPCAMETHERIX U IIPEAMETHBIX O6pa30BaTCJIBHLIX PE3YIBTATOB.

B pesynsTaTe m3ydeHus GU3MKH Ha YPOBHE OCHOBHOrO 00MEro o0pasoBaHus y OOy4aromerocs

OyayT chopMUPOBAHEI CIEIYIOMHIE THYHOCTHEIE PE3YIIbTATEL B YaCTH:

1) naTpHMOTHYECKOT0 BOCIIMTAHHMS:

— TIpOsIBIICHHE HHTEPECA K HCTOPHH M COBPEMEHHOMY COCTOSIHHMEO POCCHHCKOH (hH3UIECKON HAYKH;

— IIEHHOCTHOE OTHOINEHHUE K JOCTHKEHHUIM POCCUNCKUX YUEHBIX--(QH3UKOB,;

2) rpakIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCITUTAHHS:

— TOTOBHOCTH K aKTHBHOMY YYacTHIO B 06CYKIEHUH OOIIECTBEHHO 3HAUMMBIX ¥ STHYECKHX IMPOOIIeM,
CBSA3aHHBIX C IPAKTHIECKAM IPIMEHEHAEM TOCTHKEHUH QHU3NKY,

— OCO3HAHHUE BAXKHOCTH MOPATBHO--3THYECKUX IPHHIUIIOB B IEATEIBHOCTH yIEHOT 0]

3) 3cTeTU4YeCKOro BOCIIUTAHHUSA:

— BOCIPHUATHE 3CTETHIECKAX KauecTB (HU3MIECKOH HAyKH: €€ FapMOHUIHOTO IIOCTPOCHHUS, CTPOrOCTH,
TOYHOCTH, JIAKOHUYHOCTH;

4) IeHHOCTH HAYYHOI'0 IO3HAHMSA:

— OCO3HAHHE IIEHHOCTH (U3WIECKOM HayKW KaK MOIIHOTO HWHCTPYMEHTa ITO3HAHUS MHPA, OCHOBBI
Pa3BUTHsI TEXHOJIOTHH, BaXKHEHITIEH COCTABIIAIOIIEH KYIBTYPEL,

— pa3BUTHE HAYYHOU TFOO03HATENBHOCTH, HHTEPECA K HCCIIE0BATENBCKOM NEATCIBHOCTH;

5) hbopMupOBaHHUs KyJIbTYpPbI 310POBbS H SMOIIMOHAJILHOI0 0/1ar0N 0Ty YHs:

— OCO3HaHHME IEHHOCTH Oe3omacHOro obpasa XU3HH B COBPEMEHHOM TEXHOJIOTHYESCKOM MHUpE,
Ba)KHOCTH IIPaBUJI OE30IIaCHOrO IIOBEAEHHWS Ha TPAHCIIOPTE, HA JOpPOrax, ¢ 3JIEKTPUIECKHM H
TEIUIOBEIM 000PYIOBAaHUEM B JOMAIIHUX YCIOBUAX,

— chOpPMHPOBAHHOCTH HABBIKA pedIeKCH, IPH3HAHNE CBOETO IIpaBa Ha OIMOKY X Takoro e Ipasa
y IPYroro 4eJOBEKa;

6) TPyZ10BOr0 BOCIIMTAHHS:

— aKTHBHOE yJacTHe B PpEIIEHWH NPAKTHYeCKUX 3afad (B paMKaX CeMbH, 00pa3oBaTelbHOH
OpTraHH3AIIH, TOPOJIa, Kpas) TEXHOIOTHIECKOM H COHMANEHON HApaBIeHHOCTH, TPEOYIOIMIX B TOM
ypclie ¥ QU3NUeCKUX 3HAHUM;

— HHTepec K IPaKTHYECKOMY U3y9IeHHIO Ipodecchil, CBA3aHHBIX ¢ (PU3UKOA;

7) 3K0JIOTHY€CKOT0 BOCIIMTAHMSA:

— OpHEHTAlHs Ha TMpuMeHeHue GU3HUECKUX 3HAHHMI JUIA PelleHus 3amad B 00IacTH OKpyXaromeH
CpeJIbl, TUIAHMPOBAHHKS [TOCTYIIKOB U OLEHKH MX BO3MOJKHBIX TOCIEICTBAM JUIS OKPYKarOIIEH CpeJIbl;
— 0CO3HAHWE ITI06AIBEHOIO XapaKTepa SKOTOTHIECKHUX IIPOOIIEM U ITYyTEH UX PEIICHUS;

8) aganTanuHu K H3MEHAIOMHEMCS YCI0BHAM COHATLHON M IPUPOAHOMA cpelbl:

— IOTPEeGHOCTH BO B3AMMOJEHCTBHM IIPH BBIIONHEHHM MCCIEIOBAHMHA M NPOCKTOB (GHU3HICCKOH
HAIIPaBJIEHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSIM APYTUX;

— ITOBBIIIEHHE YPOBHS CBOSH KOMIIETEHTHOCTH YEPE3 IPAKTHYECKYIO ACATEIBHOCTD;

— TOTpeGHOCTh B (POPMUPOBAHWH HOBBIX 3HAHHH, B TOM YhCIe (OPMYIHPOBATH MJCH, TOHSITHS,
THIIOTE3HI 0 pu3HdecKuX 00BEKTaxX U ABICHUAX;

— 0co3HaHHKE JeDUIUTOB COGCTBEHHBIX 3HAHMH i KOMIICTEHTHOCTEH B 00MmacTy pU3nKy;

— IIAHMPOBAHKE CBOETO PA3BUTHS B IPHOOPETEHNH HOBBIX (DM3MIECKHUX 3HAHHI;

— CTpeMIIeHWE aHAIH3MPOBATh U BBIIBILITH B3aMMOCBS3H MPHPO/BL, OOMIECTBA M S5KOHOMHUKH, B TOM
YHCIIE C UCIIONL30BaHUEM (PU3MUECKUX 3HAHUIH,

_ OIEHKa CBOWX JEHCTBHH C YYETOM BIMSHHUS Ha OKPYXAIOIIYIO CPEZLy, BO3MOXKHBIX II0OATbHBIX
IIOCIEICTBUM.

METAIIPEJJMETHBIE PE3YJIbTATDI



B pesyibrare OCBOSHHS MPOrpamMMbl IO (H3MKe Ha ypOBHE OCHOBHOTO 0OINEro oOpasoBaHMs Y
obyuarorterocs 6yayT chopMUPOBaHEI MeTANPpeIMeTHbIE Pe3yIbTaThl, BKIFOYAOIIE [103HABATEILHbIE
YHOBEpCAIbHbIE Yy4YeOHBIC IEHCTBHS, KOMMYHHKATHBHBIE YHHBEPCAIbHBIC y4eOHBIE JSHCTBHS,
PETYIIATHBHBIC YHUBEPCATHHBIE YIEOHBIE NEHCTBH.

IToznaBaTe/LHBIE YHUBEPCAJIbHbIC yaeOHbIE AeHCTBUSA

ba3oBble Jorudeckne aeidcTBHA:

BBIABIIATE U XapaKTEPH30BaTh CYIIECTBCHHBIC IIPU3HAKH 00BEKTOB (ABJICHHUH);

yCTAHABIMBATh CYINECTBEHHBIM IPU3HAK KIACCH(QUKAIMH, OCHOBAHWA Ui 0000meHUS U
CpaBHEHUS,

BBIABIISATE 3aKOHOMEPHOCTH K IIPOTHBOPEYMS B paccMaTpUBaeMbIX (akTax, JaHHBIX H
HaOITFOICHUSIX, OTHOCSIIUXCS K QU3NUECKUM SBICHUAM;

BBISABJIATH IPHYAHHO--CIICICTBEHHbIE CBA3H IIPU U3YdEHUH (QH3MYECKUX SBJICHAN U IIPOIECCOB,
IenaTh BBIBOABI C HCIIONL30BAHHEM JEIYKTUBHBIX W WHIYKTHBHBIX YMO3aKJIIOYCHHUH,
BEIIBUTATh THITOTE3HI O B3aHMOCBSI3AX (QU3NYECKUX BEJIHYUH,

CaMOCTOSATENBHO BBHIOHpATh CIOoco0 pemreHus ydeOHOM Qu3MdyecKod 3amaunm (CpaBHEHHE
HECKONIBKUX BAPMAHTOB PEINEHHUs, BEIOOp Haubolee MOAXOMAIIErO ¢ yIETOM CaMOCTOSITEIEHO
BBIJCJICHHBIX KPUTEPHUEB).

ba3oBble HccieoBaTeIbCKIe IeCTBHSA

HCII0JIL30BaTh BOMPOCKI KaK UCCIIeN0BATEIBCKUAN HHCTPYMEHT II03HAHHNS,

IIPOBOJHUTE IO CAMOCTOSTENHHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOKHBIA (QH3MIECKUN
SKCIIEPUMEHT, HeGOIBIIOe HCCIenoBaHNe GU3NIECKOTO SBICHHS,

OIlEHMBATh Ha IPHMEHHMOCTH K JOCTOBEPHOCTh HHGMOPMALHUIO, MIOIYyYEHHYI0 B XO[e
HCCIIEIOBAHUS WM DKCIIEPUMEHTa,;

CaMOCTOATENEHO (OPMYTHPOBATE OOOOIIEHHWS U BBIBOABI IO pE3ylbTaTaM IIPOBEAEHHOTO
HaOITIOICHUsI, OIBITA, UCCIICTOBAHMNS;

[POTHO3MPOBATh BO3MOXKHOE [NaNbHEHIee pa3sBUTHE (QHU3MYECKUX IIPOLECCOB, & TakKe
BBI(BUTaTh IIPEAIONI0KEHHS 00 UX Pa3BUTHH B HOBBIX YCIIOBHSX U KOHTEKCTAX.

Pabora c nundopmanuei:

IIPHIMEHATH Pa3IMIHBIE METO/IbI, HHCTPYMEHTEL B 3aIIPOCHI IIPH TIOMCKE U 0TOOpe HH(pOpMAImy
WK JAHHBIX ¢ YIETOM IIPETOKEHHOH yueOHOH hu3HduecKol 3a1a4u;

AHAIM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIIPETHPOBATE HH(YOPMALMIO PAa3INYHBIX BHIOB U
dbopM IpencTaBICHUS;

CaMOCTOSITEIPHO BHIOMpaTh ONTHMAIBHYI0 (GOpMy IpeACTaBlIeHHS HHPOpPMAluK |
HILTIOCTPHPOBAT PEMIaeMBIE 3a1a4d HECIOKHEIME CXeMaMH, JHarpaMMaMH, HHOU rpadukoi 1
X KOMOWHAIUSMH.

KoMMyHHKATHBHBIE YHHBepPCAJIbHbIC ydeOHbIE TeHCTBHSA:

B Xome oOCyXkmeHHs y4eGHOro Marepraia, pe3ylIbTaToB JabopaTOPHEIX pabOT M IPOCKTOB
3aJaBaTh BOIPOCH MO CYIIECTBY OOCY’KIaeMOM TEMBI M BBICKa3bIBaTh MJCH, HAICICHHBIC HA
peleHye 3a1a9y | MOJUIEpKaHie OIaroxKenaTeIbHOCTH O0IIEH s,

COIIOCTABIIATh CBOM CYXIEGHHA C CYKICHWSAMH JPYTHX YJacTHHKOB AHajora, oOHapyXHBaTb
pas3Inyre U CXOJICTBO IIO3UIUH;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCBMEHHBIX TEKCTaX;

MyGIMYHO IIPEJCTABIATh DE3yJIHTATHl BHIIONHEHHOTO (DM3UIECKOTO ONBITa (IKCIEPHMEHTA,
HCCJIEIOBaHu, IPOEKTA);

[IOHMMATh ¥ WHCIOTH30BAaTh HPEHMYINECTBA KOMAHAHOW W HHAMBHIYalbHOHW paboThl IpH
peleHr: KOHKPETHOM (r3mdecKoit mpoOIemsl;

IPUHEMATh [EIH COBMECTHON IEATENBHOCTH, OPraHu30BbIBATH NEHCTBHA MO €€ JIOCTHIKCHHUIO:!
pacIpenenaTh ponH, O6CYKHAaTh IIPONECCHl H PE3YJIBTATHl COBMECTHOH paboThI, 0600IIaTh
MHEHHS HECKOJIBKUX JIIOCH;



BBIIONHATE CBOIO 4acTh paboTBl, JOCTHras KadeCTBEHHOI'O pe3ylbTara II0  CBOEMY
HAIPABIICHHMIO ¥ KOOPAUHUPYS CBOU ACHCTBHS C APYTUMH WICHAMH KOMaH/IbI;

OLIEHMBAaTh KadecTBO CBOEr0 BKJIaga B OOIMUI MPOTYKT IO KPUTEPHAM, CAMOCTOATEIHLHO
chOopMyTHPOBAHHEIM yJaCTHUKAMH B3aUMOIEHCTBHU.

PerynsTuBHbIe YHHUBepcaJbHbIe y9eOHbIE I CTBHSA

Camoopranuzanus:

BBIABJIATG IPOOIEMEl B JKH3HEHHBIX W YUeOHBIX CHTyallMsaX, TPEOYIOIMUX JUIS PEIICHHS
(bU3AYECKUX 3HAHU;

OPHEHTHPOBATHCS B PA3MYHBIX HOIXOMNAX IPUHATHSA PEINCHUH (MHIMBUIYaIBHOC, [IPHHSITHE
pEIIEHHUs B IPYIIe, IPUHATHE PEIICHUH TPYIIIoH);

CaMOCTOSTENIBHO COCTABJIATH QJTOPHUTM PpEIIeHHs (DU3MYECKOM 3aJadll MWK IIJIaHa
HCCICIOBAaHAS C y4ETOM HMEIOIIMXCS PECYypcoB M COOCTBEHHBIX — BO3MOXKHOCTEH,
apryMeHTHpPOBATh IIpejylaraeMble BapHAHThI PEIIEHHH;

JieIaTh BBIOOD ¥ OpaTh OTBETCTBEHHOCTD 3a PEIIECHHE.

CaMOKOHTpOJII), MO HOHAJILHBIN HHTEJJIEKT:

JlaBaTh aJeKBATHYIO OIICHKY CHTyallud U IpeilaraTh IUlaH e€ H3MCHCHMS,

OOBACHATH IPUUMHEI JOCTHKEHHS (HEIOCTH)KEHNS) PE3yIbTaTOB NeATEIbHOCTH, 1aBaTh OLCHKY
MPHOOPETEHHOMY OIIBITY;

BHOCHTh KODPEKTHBEI B IEATENHHOCTH (B TOM YHCIE B XOJ BBIIONHEHHS (U3UUECKOTO
HCCIIEIOBAHMS WM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHHBIIMXCH CHUTYallHH,
YCTaHOBJIEHHBIX OIMUOO0K, BOSHUKINHX TPYIHOCTEH;,

OILIEHHUBATH COOTBETCTBHE Pe3yJIbTaTa eI U YCIOBHAM,

CTaBUTH ce0s Ha MECTO APYroro 4YesioBeKa B XOAE CIOpa MM JUCKYCCHH Ha HAaydHYIO TEMY,
[IOHUMAaTh MOTHBEI, HAMEPEHUS U JIOTHKY JIPYTOTro;

IpHU3HABAThH CBO& MPABO Ha OIIHOKY IIpH pENMIeHUH QU3MIECKUX 3a/iad WK B YTBEPKICHHUAX Ha
HayJHbIe TEMBI ¥ TaKOe JK€ IIPaBo APYTroro.

IMPEAMETHBIE PE3YJIbTATDBI

K xoHmy o6ydenus B 7 Kjacce IpeIMETHBIE Pe3yIbTaThl Ha 6a30BOM YpOBHE IOJDKHBI OTPaXKaTh
cOPMHUPOBAHHOCTH Y 00yUarOIUXC YMEHWMN

HCIIONB30BATh IIOHATHA: (H3MYECKWe M XUMHUUECKHE SBJICHHH, HaOIIONEHHE, SKCICPHMEHT,
MOJIeJb, TUIIOTE3a, SIUHHUIEI (DU3UUECKUX BENIMYMH, aTOM, MOJIEKYIA, arperaTHble COCTOSHHS
BemecTBa (TBEPIOE, JKMAKOE, Tra3000pasHOe), MEXaHHJIeCKOe IBYIKEHHE (PaBHOMEPHOE,
HEepaBHOMEpPHOE, NpSMOJTMHENHOE), TPACKTOPHS, DABHONEHCTByIOmAs CHia, AehOpMaris
(ympyras, miacTiH9ecKas), HEBECOMOCTb, COOOIIAOIIUAECS COCYIBL;

pasnmuyarh sieHds (muddysns, TEmIOBOe JBWXKEHHE YaCTUIl BEIIECTBA, PABHOMEPHOES
IBIKEHWE, HEPAaBHOMEPHOE JBW)KEHHE, HHEPIHs, B3aUMOJIEHCTBHE Tell, PABHOBECHE TBEPIBIX
TeN ¢ 3aKPEIUIEHHON OCBI0 BpAINEHMS, IEpeaya JaBJICHHs TBEPIBIMU TEIaMH, KUIKOCTIMA U
rasamu, atMocdepHoe NABNEHHE, IUIABAHWE Tell, IPEBPAIICHHS MEXAHWYECKOH SHEPIuH) IO
OIIMCAHMIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JACMOHCTPHPYIOINMX J@HHOS
¢bu3mgecKoe SBICHHUE;

DACIIO3HABaTh MPOSBICHAC H3yYEHHBIX (DH3UYECKHX SBICHHI B OKPYKAIOIIEM MHUDE, B TOM
ypce (GU3MIECKWE ABJEHUS B IPHPOJIE: IPHUMEPHI JBHXCHHS C PasTUYHBIMU CKOPOCTSMH B
JKHBOM ¥ HEXHBOH IpHpOIE, HeMCTBHE CHJIBI TPEHHsS B IPHPOAE M TEXHHKE, BIIMSHUC
aTMOC(EpHOTO JABIEHUs Ha XUBOW OPraHW3M, IUIABAHHE PHIO, PEIYArd B TENE YENOBCKA, IPH
5TOM IIEPEBOMHTH IPaKTHYECKYIO 3aady B y4eOHYIO, BEIACTATH CYIIECTBEHHBIC CBOMCTBA
(mpu3HaKy) QU3MUECKUX SABICHUH;



ONMCHIBATh M3YYEHHBIE CBOWCTBA TeJl W (PU3MYECKUE SBICHHUS, HCIONB3YS (HU3MUECKHe
BEJMYUHEI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeMs, IIyTh, CKOPOCTh, CPENHSS CKOPOCTH,
CHJIa YIIPYTOCTH, CHUJIA TSHKECTH, BEC Tela, CUJIa TPEHUS, JaBJIeHre (TBEPAOrO Tela, KUIKOCTH,
ra3a), BEITAJIKUBAIOINAS CHJIa, MEXaHWUYeCcKas paboTa, MOITHOCTb, IJIEYO CHIIBI, MOMEHT CHJIE,
K03(QQHUITUEHT TOTEe3HOTO NEUCTBHUS MEXAHW3MOB, KHHETHUECKAs U IIOTEHIMATbHAS SHEPrus),
IPH OIHCAHWH IIPAaBHJIGHO TPAKTOBAaTh (DU3MUECKUI CMBICT HCIIONB3YEMBIX BEJIMYHMH, HX
0003HaYECHUS U CIUHHUIBI (DU3AICCKIX BEIHYHMH, HAXOMUTH (OPMYIIBI, CBA3BIBAIOIIIE TaHHYIO
GbU3UUECKYIO BEIUUYMHY C APYTHMH BEeIHMIMHAMH, CTPOUTH I'padUKy M3yUEHHBIX 3aBHCUMOCTEH
(HU3UUECKUX BEIUUNH;

XapaKTepH30BaTh CBOWCTBA Tel, (QHU3MUECKHE SBICHUS M IIPOIECCHI, HCIIONB3ys IIpaBHIiIa
CIIOYKEHHs CHII (BJIOJIb OHOM mpsiMoit), 3akoH ['yka, 3axoH Ilackans, 3akoH Apxume[a, IpaBHiIo
paBHOBeCHS prryara (0J10Ka), «307I0TOE IIPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUIECKON
SHEPrWH, IPH OSTOM JaBaTh CJIOBECHYI0 (OPMYJNHPOBKY 3aKOHA H 3alUCHIBATE €r0
MaTeMaTU9eCKOE BEIPaKEHUE;

0OBACHATDL (M3MYECKHE SBICHHUS, IPOIECCHI M CBOMCTBA TEN, B TOM YHCIE M B KOHTEKCTS
CHTyalui IPaKTHKO-OPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH IIPUYHMHHO--CIICIACTBEHHBIC
CBSI3M, CTPOUTEL OOLACHEHHE U3 1—2 JIOTHMYECKUX IaroB ¢ OMOpol Ha 1—2 M3ydeHHBIX CBOMCTBA
Gbu3HUECKUX SBICHAHN, GU3MIECKUX 3aKOHA UM 3aKOHOMEPHOCTH,

pelllaTh pacuéTHbIE 3a1auil B 1-2 MeUCTBHS, HCIONB3Ys 3aKOHEI U (HOPMYJIbI, CBA3LIBAIOIIIE
(busuUecKie BEIMYNHBI: HA OCHOBE aHAIW3a YCJIOBHMS 3a1a4¥ 3alMCBIBATH KPATKOE YCIIOBHE,
HOACTABIATE (DU3HYECKHE BEMUYMHBI B (OPMYIBl H IPOBOAUTH pAcYETLl, HAXOIHUTH
CIpAaBOYHBIC JaHHbIe, HEOOXONWMBIC MJIA pEIIEeHHd 3a1ad, OLEHHBATh PEATUCTHIHOCTH
TIOJTy4eHHOH HHU3UYUecKol BEIHYNHBL,

PacIo3HaBaTh MPOOJIEMBI, KOTOPblE MOXHO PEIIUTh IIPH IOMOIMM (DH3HIECKAX METOIOB, B
OIMCAaHUU HCCIEJOBAHUS BEIIENATH IIPOBEPSIEMOE MPEANONOKeHHe (TUIIOTE3y), pasiInyarh H
UHTEPIPETUPOBATE TIOMYYSHHbIH Pe3ybTaT, HaXOAUTh OIMMOKH B XOJE ONBITA, JETaTh BBEIBOEI
II0 €TO pe3yNIbTaTaM;

IPOBOJMTE OIBITEl [0 HAOMIONCHWIO (U3MIECKUX SBICHMH MM (QU3MYECKHX CBOWCTB TeI:
(GopMyIHpOBaTh TPOBEPSEMBIC IPEATONOKEHHS, COOMpaTh YCTAHOBKY M3 IIPEIUIOKEHHOTO
060pyI0BaHMU, 3AIIUCHIBATE X0/ OIIBITA B (GOPMYIHPOBATE BEIBOJIBL,

BBINIOJHATL MpSAMEIE M3MEPEHHs pACCTOSHHAS, BPEMEHM, MacChl Tella, 00BéMa, CHIIBI H
TEMIIEPATYPHI ¢ UCIIOIb30BaHIEM aHAIOTOBBIX M IU(PPOBLIX MPUOOPOB, 3AIIKCHIBATE IIOKa3aHHUA
npubOpPOB ¢ YIETOM 3a1aHHOH abCOIFOTHOM IOrPEIHOCTH H3MEPEHHH;

IPOBOMHUTH HCCIEIOBAHAE 3aBHCHMOCTH ONHOH (M3MYECKOH BENMYMHBI OT JIPYrod ¢
HCIIONB30BAHUEM IIPSIMBIX M3MEPeHUH (3aBUCHMOCTH IIyTH PABHOMEPHO JBHKYINETrocs Teja OT
BPEMEHY [IBWKEHMS Tella, CHIIbI TPEHHS CKOJBXEHHA OT Beca Tena, KauecTBa oOpaboTKH
HOBEPXHOCTEN TN W HE3aBHCHMOCTH CHIIBI TPEHHA OT ILIOIIAIH CONPUKOCHOBEHHUS TEJI, CHIIBI
YIIPYTOCTH OT YIUIMHEHWS [PY)KHUHBI, BEITAIKABAIOMEH CHIBI OT 00bEMa OrPYKEHHON JacTH
Tela W OT IUIOTHOCTH JKUIKOCTH, €8 HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT IIyOHMHBI, Ha
KOTOPYIO IIOTPY/KEHO TeJo, yCIOBUN IUIABAHMUS TeN, YCIOBHH PaBHOBECHS phrdara M GIIOKOB),
y9acTBOBATh B IUIAHUPOBAHWM y4eGHOTO HCCIENOBaHMS, COOUpaTh yCTAHOBKY H BBEIIONHATH
H3MEPEHHs, CNeAys TPEeIOKEHHOMY IUIaHy, (HKCHpPOBATH pPE3yIbTAaThl —IOIYyYCHHOM
3aBHCHMOCTH (DM3MYIECKHX BEIMYMH B BHJIE NPEMUIOKEHHBIX TaOmui W rpadukos, Henarh
BEIBOJIBI IO PE3YJIbTaTaM HCCIIEI0BAHMUS,

IIPOBOJUTH KOCBEHHBIE M3MEPEHUS (M3UYECKUX BENMYHMH (IUIOTHOCTB BEIIECTBA KUIKOCTH U
TBEPIOrO Tella, CHJIa TPEHHUSA CKONBKCHHUS, [aBICHHC BO3JyXa, BBITAIKHBAIOAs CHI3,
HelicTBYIOmMAss HA HOTPYXEHHOE B JKAIAKOCTH TeNO, KO3(QQHIMEHT IIONE3HOro IeHCTBHA
IPOCTHIX MEXAHW3MOB), CIEAys HPEIIOKEHHOM HHCTPYKIMHK: IPH BBINOIHECHAN U3MEpeHUH
COBHpATh SKCIEPUMEHTAILHYIO YCTAHOBKY M BEIYHCIIATH 3HAYECHUE HCKOMOH BEIMIHHbL,
COBIIIONATh IIPABHIIA TEXHUKM OE30MACHOCTH IpH paboTe ¢ Tab0paTopHEIM 000PYIOBAHHEM;



yKa3bIBaTh IPUHIUIL IHCTBHA IPUOOPOB M TEXHUYECKHX YCTPOMCTIB: BECHL, TEPMOMETP,
IHHAMOMET], COOBIAOIIHecs COCY/Ibl, 6apoMeTp, phIdar, MOJBUKHEIN ¥ HEMOABHKHEIA OJIOK,
HaKJIOHHAs INTOCKOCTB;

XapaKTepU30BaTh HPUHIHUIEl ACHCTBHSA M3yYEHHBIX IPUOOPOB W TEXHHYECKUX YCTPOHCTB C
OIIOpOH Ha WX omucaHws (B TOM 4YHCIe: IIONMIUITHWKA, YCTPOMCTBO BOXONPOBOJA,
THIPABIAYECKH Mpecc, MAHOMETP, BBICOTOMED, NOPIIHEBOH HACOC, apeoMETp), HCIOIbB3Ys
3HAHWS O CBOMCTBAX (DU3WUECKUX SIBICHUM ¥ HEOOXOIUMBIE (QHU3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOIUTE NPUMEPHI (HAXOMUTH HH(GOPMAIMIO O IPEMEPAX) MPAKTHIECKOTO HCIIOTb30BAHUA
(H3HdecKuX 3HaHUI B OBCEAHEBHOM KI3HA UL oOecIedeHns Ge30IacHOCTH [IPA 00paIleHUH
¢ TIpHOOPAMH M TEXHHYECKMMH YCTPOUCTBAMHE, COXPAHEHHS 3/I0POBbS M COOIIONCHHS HOPM
3KOJIOTHYECKOT0 IIOBECHUS B OKPYKaIOLIEH cpene;

OCYILIECTBIIATE OTOOP MCTOYHUKOB HMH(popManuu B MHTEpHETE B COOTBETCTBHM C 3aJaHHLIM
TIOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMCIOIIMXCS 3HAHHA M IIyTEM CPAaBHEHHA PasjIMHbBIX
WCTOYHWMKOB BBIIEIATh MH(POPMAIIMIO, KOTOpas ABJETCS IPOTHBOPEYMBOM MIIM MOYKET OBITH
HEJIOCTOBEPHOMH,

HCIIONB30BATh IPH BHITOJMHEHWH Y4YEOHBIX 3alaHuil HAyJHO--TIONYJLIPHYIO JIHTEPATypy
(QH3MYECKOr0 COMEpIKaHMs, CIPABOYHBIE MaTepHallbl, pecypchl ceTd VHTEepHeT, BIaAeTh
IpuEMaMi KOHCTIEKTHPOBAHWS TEKCTa, IpeoOpasoBaHMs MHPOPMAllMKM U3 OJHOH 3HAKOBOM
CUCTEMBI B APYTYIO;

co31aBaTh COOCTBEHHBIE KpaTKWe IHWCHMEHHBIE W YCTHBIE COOOINEHMS Ha OCHOBE 2-3
HCTOYHHUKOB HHQOPMA¥H (HU3AYECKOr0 COAEPKAHHA, B TOM 9HCIe MyOIMIHO JeaTh KpaTKue
COOOIIEHN O pE3yJIbTaTax IPOSKTOB MM Y4YEOHBIX HMCCIENOBaHWM, NMPHU 3TOM I'PAMOTHO
HCIIONIB30BaTh M3YYEHHBIM ITOHSTHIAHEIA annapaT Kypca QH3KKH, COMPOBOXIATh BBICTYILUICHHE
MIpe3eHTalueH;

TP BBINOJIHEHHH YYeOHBIX IPOCKTOB U MCCIIEIOBAHNH PacIpeNeNnsTh 00s3aHHOCTH B IPYIINIE B
COOTBETCTBHM C IMOCTABICHHBIMU 3aJadaMy, CJICAWTH 3a BHITONHEHHEM IUIaHA NEHCTBUH,
aZleKBaTHO OIIEHHWBAaTh COOCTBEHHBIM BKJIAJ B HEATEIBHOCTH TPYIIBI, BBICTPAaUBAThH
KOMMYHHKATHBHOE B3aUMOJICHCTBHE, YIUTHIBAA MHEHIE OKPYKarOIIHUX.

K KxoHITy 06ydenus B 8 Kjacce IPEAMETHBIC Pe3yNbTaThl Ha 6a30BOM YPOBHE HOJDKHBI OTPaXKaTh
chOpMHEPOBAHHOCTD y 00yHarOIUXCsl yMEHHUH !

HCITOJIb30BATh IOHATHS: Macca ¥ pa3Mephl MOJIEKYII, TEIUIOBOE IBMKCHHE aTOMOB M MOJIEKYI,
arperaTHsle COCTOSHWS BEIIECTBA, KPHCTAIIMYECKHE W amOop(HBIC Teid, HAaCHIIEHHBIH H
HEHACHINEHHBI Iap, BIAKHOCTH BO3IyXd, TEMIEPaTypa, BHYTPEHHS OHEPIHs, TEIIOBOH
IIBUTATENb, SIIEMEHTAPHBIM OSIEKTPUUYECKUH 3apsl, JJIEKTPUYEcKoe IIOJe, IPOBOMHWKA U
IA3IIEKTPUKH, TOCTOSHHBINA 31eKTPUIECKUHI TOK, MATHUTHOE IIOJIE;

pa3uyaTh SBIEHUs (TEIIOBOE PACIIMPEHHE U CKATHe, TCIIONepenada, TEMIOBOS paBHOBECHE,
CMauMBaHVe, KalMUIAPHbIE ABICHUS, UCIApEHHe, KOHICHCAlWs, IIABJICHHE, KPUCTATM3aINL
(oTBepreBanue), KHIEHHe, TeIonepenaya (TEIUIONPOBOJHOCTh, KOHBEKIMI, U3JTYICHUE),
5IEKTPH3aIMs Tejl, B3aUMOMCHCTBHE 3apsA/OB, NEHCTBHS SIEKTPHYSCKOTO TOKA, KOPOTKOE
3aMBIKAHHE, B3aUMOIEHCTBHE MarHUTOB, JEHCTBAE MAarHMTHOTO IOJI1 HAa IPOBOJHUK C TOKOM,
5TeKTPOMArHHUTHAS WHIYKIHS) [0 ONFCAHMIO HX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PU3HIECKOE ABJICHHE,

pacIIo3HABATh MPOSBICHAE U3YUEHHBIX (HU3HYECKUX SBICHHHM B OKPYKAIOMEM MUDE, B TOM
gpcie GU3UYECKHUE SBIEHAS B IPHPOJIE: MOBEPXHOCTHOS HATSIKEHHE M KAllJIIIPHbIC ABICHUA B
IIpUpPOJe, KPUCTALIBL B IIPHpoe, H3Tydenne ComHia, 3aMep3aHie BOJOEMOB, MOPCKHC OpHu3EL,
o6pa3oBaHHe DOCBI, TyMaHa, HHes, CHera, OJICKTPHYCCKHE SBJICHUSL B aTMocdepe,
JEKTPUYECTBO JKMBBIX OPTaHM3MOB, MarHHTHOE TONe 3eMiH, ApeHd MOmocoB, pOIb
MATHHTHOTO TIONS JJIS JKM3HM Ha 3emile, IOJIPHOE CHsSHHE, IIpH OSTOM IIEPCBOAUTH
IPaKTHYEeCKyl0 3adady B y4eOHYIO, BBIIEATh CYIIECTBEHHBIE CBOKCTBA (pHU3HAKN)
(bHU3NIECKUX SBICHUN;



OIMCHIBATh M3YYEHHBIE CBOMCTBA Tell W (U3MUECKHE SBICHUS, MCIONB3Yd (QH3HYECKHE
BEJIMYMHEI (TEMIIEPATYpPa, BHYTPEHHSA 3HEPTHS, KOJIMIECTBO TEILIOTH, YACIbHASL TCIIOEMKOCTh
BEILIECTBa, yIebHas TEIUIOTa IUIABICHHSA, yAENbHas TEIUIOTa IapooOpasoBaHMsl, yAEIbHAs
TEIJIOTa CrOPaHWs TOIUIMBA, KOA(PQUIIMEHT IIOJNIE3HOTO JEHCTBUS TEIUIOBOM MAINUHEL,
OTHOCHTENbHA! BIAXHOCTH BO3IyXa, OJIEKTPUUYECKHH 3apsAf, CHIa TOKa, JJIEKTPHIECKOS
HaIpsKEHHE, CONPOTUBIIEHHE IIPOBOIHHKA, YHSIbHOE CONPOTHBICHHE BEINECTBA, paboTa H
MOIITHOCTb 3JIEKTPUYECKOT0 TOKA), IPX OIHCAHUY IIPaBHIFHO TPAKTOBATh GM3HMUECKUM CMBICT
JICTIONIB3yEMBIX BEJUYMH, 0003HAYCHHS U CAUHHUIEI QM3MYECKUX BETHINH, HAXOIUTh (OPMYJIBL,
CBSI3BIBAIOINME NAHHYIO (DH3HMYECKYIO BENMUYMHY C IPYTHMHU BEIMYHHAMH, CTPOUTH IpaQuKu
U3yYEeHHBIX 3aBUCHMOCTEH (QDM3NIECKUX BEIUYMH,;

XapaKTEePU30BaTh CBOMCTBA Tell, (QU3HMYECKHE SABJICHHSA M IPOIECCHI, HCIONB3Ys OCHOBHBIC
HOJOKEHHS  MOJIEKY/SIPHO--KWHETHYECKOH  TEOPHM  CTPOCHHS  BEIIECTBA,  MPHHIIUI
CYTIEPIIO3HIMY TI0JIeH (Ha KA4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma st
ydgacTka Temw, 3akoH JDxoyms—JIeHIla, 3aKOH COXPaHEHHWsS OSHEPrUM, [IpPH 3TOM JAaBaTk
CIIOBeCHYIO (GOPMYIIMPOBKY 3aKOHA U 3allCHIBATh €r0 MATEMATHYECKOE BRIPAXKEHUE,;

OOBACHATH (U3MUECKHME MPOIECCHl W CBOMCTBA TEN, B TOM YHCIE W B KOHTEKCTE CUTYaIlui
IPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATE NPHYMHHO-CIICACTBCHHEIC CBS3H, CTPOHUTH
oOBsicHeHMe U3 1—2 JOTMYecKHX INaroB ¢ OMOpod Ha 1—2 M3ydeHHBIX CBOMCTBA (DPH3MYECKHX
ABJIEHUH, QU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH,;

pemaTh pacuéTHBIE 3a1a4d B 2—3 NEHCTBHS, MCIONB3Ys 3aKOHBI M (OPMYJIBI, CBSI3BIBAIOIIMC
(pu3HUeCKHe BEJWYHHBL HAa OCHOBE aHAIM3a YCIOBHS 3aJa4yH 3allUCHIBATH KPaTKOE YCIOBHUE,
BBLIBJITH HEJOCTATOK MAHHBIX JUIA DELICHWs 3alaud, BHIOMpATh 3aKOHEI M (HOPMYIIBL,
HEOOXOMUMEIE UL €8 peIleHHus, IPOBOAUTL pacdéThl M CPaBHUBATH IIOIyYECHHOE 3HAUCHUE
(bu3UIECKON BETMINHEI C U3BECTHBIMH JAHHBIMU,

pacIo3HaBaTh IPOOIEMBI, KOTOPBIE MOXHO DEIIHTh IIPH HOMOIA ()H3UYECKHX METOZIOB,
HCIIONB3YS OIMCAHHWE MCCIICNOBAHUSA, BBIIEIATH IPOBEPIEMOE IPEAIOTI0KEHHE, OLCHUBATH
IPABHJIBHOCTD IIOPSIKA IIPOBEAEHHMS HCCIIEOBAHKS, IENIaTh BEIBOJBL,

IIPOBOJUTEL ONBITHI 10 HAOMIOACHMIO (GHM3MYECKMX SBICHHH MM (QU3MYECKUX CBOMCTB Tel
(KamWJUIApHEIE SBJIEHMS, 3aBACHMOCTD [aBICHHsS BO3JyXa OT €ro o0néMa, TeMIepaTypEl
CKOPOCTM IIpOIIECCA OCTHIBAHWMS M HAarpeBaHWS IPH M3JIYYEHHH OT IBeTa H3JIydarolel
(TOTTIOMAOIEH) TIOBEPXHOCTH, CKOPOCTh MCIIAPEHHs BOIBI OT TEMIEPATyphbl XXHIKOCTH H
IUIOIIANM €€ MOBEPXHOCTH, DJIEKTPH3AlMsA TENI M B3aMMOJCHCTBHE JJICKTPUYECKUX 3apAloB,
B3aUMOMEHCTBAE IOCTOSHHBIX MAarHUTOB, BH3yalH3allds MAaTHUTHBIX IIONEH IOCTOSIHHBIX
MarHHTOB, IEMCTBHS MArHUTHOIO IIOJSI HA IPOBOAHHK C TOKOM, CBOWCTBA 3JIEKTPOMArHHTA,
CBOMiCTBA  OIEKTPOJABMrAaTessi  I[OCTOSHHOTO  TOKa):  (OpMyNMpoBaTrk  IPOBEPAEMEIC
TIpeJIIONOKEH s, COOUPaTh YCTAHOBKY M3 IIPEIIOKEHHOro 000pyHOBaHUS, OMMCEIBATE XOJ
OmbITa ¥ GOPMYITHPOBATh BEIBOJIBL,

BBIIIOJIHATH IPSMBIE H3MEPEHUsT TEMIIEPATypBl, OTHOCHTEILHOW BIIAXKHOCTH BO3AyXa, CHIIBI
TOKa, HANPSKEHHA C HCIOJB30BAHAEM AHAJIOTOBBIX HPHOOPOB M NATIMKOB (QH3MYCCKAX
BEJIMYHH, CPABHHBATH PE3YJIBTATHL H3MEPEHHUH C yIETOM 3aJaHHON abCOOTHON IOTPEIIHOCTH;
IIPOBOJUTH HCCIEJOBAHME 3aBHCAMOCTH OIHOH (HU3MYecKOM BeNMIMHBI OT OpYyrod ¢
HCIIONB30BAHAEM IIPSIMBIX H3MEPEHHH (3aBHCHMOCTH COIPOTHBICHUS IIPOBOJHHKA OT €ro
JUTHHEL, IIOLIA} IIOMEPEYHOTO CeUCHUS U YAEIBHOIO COMPOTHBIICHUS BEIIECTBA IPOBOJHUKA,
CHJIBl TOKA, MIYIIETO0 Yepe3 IPOBOJHUK, OT HANPSIKEHHWs Ha IPOBOJHMKE, MCCIIENOBAHUC
[OC/IEIOBATEIFHOT0 ¥ HApAUIENbHOTO  COCOWHEHHH  IPOBOJHHKOB):  IUIAHHPOBATH
HCCIIeoBaHue, COOMPATh YCTAHOBKY U BBIIIOIHATH U3MEPEHHUS, CIICYs IIPEIUIOKEHHOMY IIIaHy,
(DUKCHPOBATH PE3yNBTAThl TONYYEHHO! 3aBUCHMOCTH B BHie Tabnmum M rpadukoB, IenaTh
BBIBOJIBI TIO PE3YJIbTAaTaM HCCIIEIOBAHMUS,

IIPOBOJIUTH KOCBEHHBIE M3MEPEHUsT QH3MYECKUX BEMWIMH (yHesbHas TEIIOEMKOCTD BEIIECTBA,
CONPOTHBIEHHE MPOBOJHMKA, Pab0Ta M MOIIHOCTh 3JIEKTPHYECKOTO TOKA): ILIAHMPOBATH
H3MEPEHHS, COBMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIE/Iysl IPE/UIOKCHHON HHCTPYKIUH, 1
BBIUHMCIIITD 3HAUCHHE BEIMYHHEL,



cOBITI0IaTh IPaBHIIa TEXHUKH 6e30MacHOCTH IpH paboTe ¢ Tab0paTopHEIM 060y IOBAHHEM;
XapaKTepH30BaTh IPHHIMUINGI ACHCTBUS H3Y4YCHHBIX IPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OIIOpOH Ha WX ONUCAHUA (B TOM dYHCJIE: CHCTEMa OTOILICHHS JIOMOB, TUTPOMETp, MapoBas
TypOWHa, aMIlepMeTp, BOJIBTMETP, CUETUUK DIIEKTPUIESCKOU 3HEPTUH, SIIEKTPOOCBETUTEIHHEIE
IprUOOPEI, HAarpeBaTeNbHBIE 3IEKTPOIPUOOpPHI (IPUMEpPH), MIEKTPHUECKUe HPEIOXPaHUTENH,
9JIEKTPOMArHUT, 3IEKTPOJIBUTATENb IIOCTOSHHOIO TOKAa), HMCHONB3ys 3HAHWS O CBOMCTBAax
bu3ngecKuX SBICHAN U HE0OXOMMEIe HPU3NIECKHE 3aKOHOMEPHOCTH;

pacIo3HaBaTh MPOCThIE TEXHHYECKHE yCTPOHCTBA M HW3MEPHTENBHBIC IIPHOOPHI IIO CXeMaM U
CXEMATHYHBIM DPHUCYHKaM (KHIKOCTHBI TEPMOMETp, TEPMOC, IICHXPOMETpP, T'UTPOMETP,
JIBUTATeh BHYTPSHHETO CTOPAHUS, 3JIEKTPOCKOI, PEOCTAT), COCTABIIATH CXEMBI MIEKTPUISCKUX
Terneif ¢ mociae0BaTeIbHBIM U ITapajUICIFHBIM COSIMHEHUEM 3JIEMEHTOB, Pasjiidasi yCIOBHEIE
0003HaYEHHUS SIIEMEHTOB IEKTPUYECKUX IeTIeH;

IIPUBOIUTH IIPUMEPHI (HAXOMUTh WHPOPMALHIO O IpUMEepax) IPaKTUIECKOTO HCIIOIb30BAHUS]
(GU3WYECKIX 3HAHUU B OBCEAHEBHON KU3HU I oOecleueHns 6€30IacHOCTH IIpU 0OpaleHrn
C mpuUbOpaMM M TEXHWYECKUMH YCTPOMCTBaMHM, COXPAHEHHUS 3I0POBbS U COOMIONEHHS HOPM
SKOJIOTHYECKOTO TIOBEICHUS B OKpYy KaroIel cpere;

OCYIIECTBJIATh MOHMCK HHGOpMANUM (GHU3NIESCKOrO COIEep)KaHHUA B VIHTEpHETE, HAa OCHOBE
HUMEIOIIUXCS 3HAHUM W TyTéM CpaBHEHUS [OIOJHUTENBHBEIX HCTOYHMKOB BBIIETIATH
HHGOPMAIHIO, KOTOPAas SBIILETCS MPOTHBOPEUNBOMN MU MOXKET OBITH HETOCTOBEPHOM;
UCIIONB30BATh [PH BBIIOJNHEHWH Yy4YeOHBIX 3aJaHui Hay4HO--TIONYJSPHYIO JIATEPATYPy
(hU3HIECKOTO COMEPIKAHMsI, CIIPABOYHBIE MaTepHaibl, Pecypcel ceTd VIHTepHET, BIaneTh
npuéMaMy KOHCIIEKTHPOBaHHS TeKcTa, Ipeo0pa3oBaHKs HHGOPMAalUd M3 ONHOM 3HAKOBOH
CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE IUCPMEHHBIC M KPaTKHe YCTHBIE cO00IeHus, 0600mas naopManuio
U3 HECKOJIBKUX UCTOYHHKOB (DH3MUECKOTO COAEPHAHUS, B TOM UHCIIE IIyOIHMYHO MIPENCTABIIATh
pe3yiIbTaThl MPOSKTHOM WM WCCIICHOBATEIbCKOM MEATENPHOCTH, IIPH 3TOM TI'PaMOTHO
UCIIONB30BATh M3yYEHHbIN TOHATHWHEIA anmapaT Kypca GU3HKH, COIPOBOXK/IATE BBICTYILICHHE
[Ipe3eHTaluEH;

[IPY BBINOJTHEHWH YYEOHBIX IIPOSKTOB ¥ MCCIEIOBAaHUH (DH3MIECKHMX IIPOIECCOB PACIPENENATh
00s3aHHOCTH B IPYIITIE B COOTBETCTBHY C IIOCTaBICHHBIMY 3a/la49aMH, CIECIUTh 33 BEIIOTHEHHEM
IlaHa JEWCTBHH ¥ KOPPEKTHPOBATh €ro, aJeKBaTHO OIEHUBATh COOCTBEHHBIA BKJIAL B
JEATENBHOCTs TPYIIBL, BBICTPAWBATh KOMMYHHKAaTHBHOE B3aUMOJEHCTBHE, IIPOSBIISSL
TOTOBHOCTE pa3peIaTh KOH(IIHKTEL

K xoniy obydenus B 9 Kijacce IpeIMETHBIE Pe3yIbTaTel Ha 6a30BOM yPOBHE JOJDKHBEI OTPaXATh
chOopMUPOBAHHOCTE ¥ 00yJarOIIUXCs YMEHUM:

HCIIONB30BATh IIOHATHS: CHCTEMA OTCUETa, MaTEpHAIIbHAs TOUKA, TPAEKTOPHUS, OTHOCUTENLHOCTh
MEXaHUYIECKOTO JIBVKEHUS, nedopmanus (ympyras, IUTaCTHIECKAs), TpeHue,
IIEHTPOCTPEMHUTEILHOE YCKOPEHHE, HEBECOMOCTb W IIEPErPY3KH, IEHTP TSKECTH, abCOIOTHO
TBEPIOE TENO, EHTP TSUKECTH TBEPLOTO Tella, PABHOBECHE, MEXaHUIECKUE KOJIeOaHus U BOJIHEL,
3BYK, HH(Pa3BYK W YIBTPa3BYK, SJIEKTPOMArHUTHEIE BOJHEIL, IIKalla 3JEKTPOMAarHUTHBIX BOIH,
CBET, GIIM30PYKOCTh U JAIBbHO30PKOCTB, CIIEKTPBI HCITYCKAHHUs U IIOINIOINEHHUS, anbda-, 6eTa- u
raMMa-u3jIydeHus1, ©U30TOIEL, SEPHAs SHEPIeTUKA,

pasnuyarh sBIEHHS (PABHOMEPHOE M  HEPABHOMEPHOE MPSMOJHHEHHOE IBIKCHHE,
PaBHOYCKOPEHHOE NpPsSMOTHHEHHOE IBIKEHHE, CBOOONHOE IIaJcHHE TeJl, PaBHOMEPHOES
IBIDKEHHE II0 OKPYKHOCTH, B3aMMOIENCTBHE TeN, PEaKTHBHOE IBHIKEHHE, KOIeOaTebHOe
IBUWKEHHE (3aTyXalolMe W BBIHYXICHHBIE KoneOaHMs), PE30HaHC, BOIHOBOS [BIDKCHHE,
OTpakeHHWE 3BYyKa, NPSIMOIMHEHHOE DPACIPOCTPAHEHHE, OTPaXEHHE U IIPETIOMIICHHE CBETa,
HIONTHOE BHYTpPEHHEE OTPaKECHHME CBETa, pa3lIOkKEHHE OENOoro CBETa B CICKTP M CIOXKCHHE
CIEKTPAlbHEIX IBETOB, AUCIEPCHS CBETA, €CTECTBEHHAs DajMOaKTHBHOCTH, BOSHHKHOBEHHE
JIMHEHYATOro CIHEKTpa H3JTYyUeHHs) 10 ONMCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, JIEMOHCTPHPYIOIIUX JaHHOE (PU3NIECKOE ABJICHHE,



pAacIio3HaBaTh MPOSBICHHE HW3YYCHHBIX (U3NUIECKUX SIBICHUN B OKPYXKAIOIIEM MHPE (B TOM
gucite QU3MYEeCKUe SBICHUS B IPHPOJE: IIPUIMBEl U OTIHUBBL, IBMKEHME IuIaHeT CoIHEYHOH
CHCTEMBI, DPEAKTHBHOE IBM)KEHHE JXUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB JXMBOTHEIMH,
3eMJIETPACEHHE, CEHCMUYECKHE BONHBI, IyHaMH, 5XO, LBETA TEI, ONTHYECCKUE SBICHUS B
IpHpOsEe, OHONOTHUECKOe AeHCTBHE BHAUMOIO, YJIBTPA(QHOIETOBOIO H PEHTIEHOBCKOTO
U3JIyYEHUH, €CTECTBEHHBIM paJIMOaKTHBHEIM (OH, KOCMHYECKHE Jy4YH, paJdOaKTHBHOE
U3JIyUeHHe IMPUPONHBEIX MHHEpAJoB, AEHCTBHE paJHMOaKTUBHBIX H3IIy4eHHN Ha OpraHu3M
YeJIOBEKA), IIPH 3TOM IIEPEBOIUTH MIPAKTUIECKYIO 3a/1ady B y4eOHYIO, BBIAEIATE CYIIECTBEHHBIE
CBO¥CTBa (TIpU3HAKU) QU3NUECKUX SBIECHHH;

ONKCHIBATH H3YYEHHBIE CBOWCTBA TET W (DU3WYECKUE SBICHUSA, MUCIONB3ys (QHU3MIECKHE
BEJIMYUHEI (CpPEIHsSt © MTHOBEHHAsI CKOPOCTH TeJa IIPH HEPABHOMEPHOM JIBHIKEHUH, YCKOPEHHE,
IepeMeIleHne, MyTh, YIJIOBas CKOPOCTb, CHJa TPEHMs, CHIa YIPYTOCTH, CHJIa TSDKECTH,
yCKOpeHHe CBOOOJHOTO MaJeHHS, BEC Tela, HMILYJIbC TeNla, HUMILYJIbC CHIIBI, MEXaHHYECKas
paboTa ¥ MOIMHOCTbH, NOTEHIHAJIbHAS SHEPIHA TeNa, IOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIH,
HNOTEHI[MAIbHAS DHEPTUsA CKATOM MPYKUHBI, KUHETHYECKas JHEPIUs, IOJIHAS MEXaHWYeCKas
DHEpPrHs, MEPHON M YacTOTa KoneOaHWM, [UIMHA BOJHBI, TPOMKOCTH 3ByKa M BBICOTAa TOHA,
CKOPOCTh CBETa, I0Ka3aTellb [IPENOMIIEHHs CPENBI), IPH OIHCAHWH IPABHJIBHO TPAKTOBATH
(bU3HYECKHI CMBICH UCIIOIb3yEMBIX BEIMINH, 0003HAUECHHS U €MHHULBI QU3HYECKUX BEIUYHH,
HAaXOIUTH (OPMYJIBL, CBSI3BIBAIOIINE NAHHYIO (HU3MYECKYIO BEIMYMHY C APYTUMH BEIHMIHHAMH,
CTPOMTH IpadMKH W3YUCHHBIX 3aBUCHMOCTEH QH3MIECKHX BEINIHH;

XapaKTepU30BaTh CBOMCTBAa Ted, (U3MYECKHE SABICHHA M IPOLECCHI, HCIONB3Ys 3aKOH
COXPAHEHHS SHEPrHH, 3aKOH BCEMUPHOTO TATOTEHHSA, IPHMHIAI CYIEPIIO3UIIUNA CHJI, TPHHIUII
OTHOCHUTENILHOCTH [ anmies, 3akoHBl HbBIOTOHA, 3aKOH COXpaHEHHMSd HMITYIbCa, 3aKOHBI
OTpa’KE€HHs W IPEOMIICHHUS CBETa, 3aKOHBI COXPAHEHMS 3apsI0BOTO M MacCOBOIO YHCEI IPH
AIEPHBIX PEaKIWsAX, IPH STOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3aIlHCHIBATH €rO
MaTeMaTH9IeCKOe BEIPaKEHUE;

00BACHATE (U3WYECKUE MPOLECCHl M CBOMCTBA Tel, B TOM YHCIE M B KOHTEKCTE CHTyallHi
IPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATE IPHYMHHO--CIIEACTBEHHEIC CBS3H, CTPOUTH
00BSICHEHNE U3 2—3 JIOTHYECKUX IMaroB ¢ OIOPOM Ha 2—3 M3ydYEeHHBIX CBOMCTBA (QH3MYECKHX
ABJeHuH, QU3NUSCKUX 3aKOHOB MM 3aKOHOMEPHOCTEH,

pelaTh pacyETHEIE 3a1aun (OMUpPAOIIAecs Ha CHCTEMY U3 2—3 ypaBHEHUH), HCIONIBb3YsI 3aKOHEI
u (GopMyInsl, CBA3BIBarolmye (U3MUECKWE BEIMYMHBL HA OCHOBE aHallM3a YCIOBHI 3aladd
3aIIMCHIBATH KPaTKOE YCJIOBHE, BELSBISTD HEIOCTAIOIIME MM M30BITOUHBIE JaHHbIE, BEIOMpPATh
3akoHBl M (GOpMyIB], HEOOXOAWMBIE M1 PEMICHHS, NPOBOMWTH pAcu€Thl U OICHHBATh
PEATMCTHYHOCTH IOIyYEHHOTO 3HAUCHH (PU3MIECKON BEITHINHEL,

pacIo3HaBaTh MPOGIEMEI, KOTOPHIE MOXKHO DPEIIMTh HPH MOMOIM (HU3UYECKHX METOIOB,
HCIONB3ys OIMCAHHWE WCCIICIOBAHUS, BBIICIATE IIPOBEPSEMOE IIPEAIONIONKEHHUE, OLCHUBATL
[PAaBAILHOCTh IOPS/KA INIPOBEAEHMS HCCICHOBAHUS, JeaTh BBIBOIBL, HHTCPIPETHPOBATH
pe3ysIbTaThl HaOIIOACHUH U OIIBITOB;

IIPOBONHUTH OMBITHl 110 HAONIONCHHMIO (HM3WUECKHX ABICHMH WM (QU3MYECKHX CBOUCTB TCI
(a3yuenue BTOporo 3akoHa HEBIOTOHA, 3aKOHA COXPAHCHHWs SHEPIHH, 3aBHCHMOCTb IICpHOZA
KoJIe6aHui PYKMHHOTO MassTHAKA OT MACChI Ipy3a U XECTKOCTH IPY/KUHBI ¥ HE3aBUCHMOCTh
OT AMIUTHTYABI MajblX KoneOaHWi, IpSIMOJIMHEHHOE PACIPOCTPAHCHHE CBETA, Pa3JIOKEHUC
Genoro cBeTa B CIEKTpP, M3ydeHHE CBOMCTB HM300pakeHMS B IUIOCKOM 3€pKane U CBOMCIB
H300pakeHns THpeaMeTa B coOuparomeif JInH3e, HaOMIOAEHWe CIUIOLIHBIX H JIHHEHYAThIX
CIIEKTPOB H3Iy4eHHs): CAMOCTOATENBHO COOMpaTh YCTAHOBKY ©3 M30BITOIHOIO Habopa
060pyIOBaHHsA, OMHCHIBATE XOJ OIIBITA M €T0 PE3yNIbTaThI, HOpMYIIIPOBATh BEIBOMBL,

IIPOBOJIUTE TIPH HEOOXOAMMOCTH CEPHIO NPAMBIX W3MEPCHHH, OIPENENd CPEIHEE 3HAUCHHC
u3MepsieMol BemuumHEl (QOKyCHOE paccTOsSHHe COOMparoImed JIMH3BL), 000CHOBBIBATH BEIOOD
crioco6a u3Mepenus (M3MEPUTEILHOT0 IpUbopa);

IIPOBOJIMTH KCCIENOBAHHUE 3aBHCHMOCTEH (GU3MTIECKUX BENMYMH C HMCIONB30BAHUEM IIPAMBIX
H3MEpeHul (3aBUCHMOCTD ITyTH OT BPEMEHH MDY PABHOYCKOPEHHOM IBKCHUH 6e3 HadaIbHOH



CKOPOCTH, Iepuoja KoneOaHWi MaTeMaTH4eCKOro MasTHHKA OT JUIMHBI HUTH, 3aBHCHMOCTH
yIJla OTpa’KeHHMs CBETa OT yIJIa TaJCHUs B YIJIa IPEeIOMIICHHUS OT yriia IMaJeHus): INIaHuPOBaTh
HCCIIEI0BAHHE, CAMOCTOSATENBHO COOMPATh YCTaHOBKY, (DHKCHPOBATH PE3YIBTATHI MOTyUSHHOMN
3aBUCHMOCTH (U3WYECKHX BEIWYMH B BHAe Tabmul u rpaduKoB, OeiaTh BBIBOIAEI II0
pe3yJpTaTaM UCCIENOBAHNS;

IIPOBOJUTE KOCBEHHBIC H3MEPEHUS (PU3MUECKUX BEMUUH (CPENHSSI CKOPOCTh M YCKOPEHHE Tena
IIPA PaBHOYCKOPEHHOM JABMKCHHH, YCKOPEHHE CBOOOJHOIO MaJeHUS, JKECTKOCTH IIPYIKUHEI,
K03((QUIIMEHT TPEeHHUs CKOJBXKEHUs, MexaHudeckas paboTa M MOIIHOCTB, YacTOTa W IIEPUOJ
KoneGaHMM MaTeMaTHYecKoro W IPYKUHHOI'O MAasTHHKOB, ONTHYECKas cuia coOmparomiei
JUH3BL, PATUHOAKTHBHBEIM (POH): ITAaHWPOBATH H3MEPEHHUs, COOHUPaTh HKCIEPUMEHTATHHYIO
YCTaHOBKY X BBIIONMHSITH K3MEPEHUs, CIeAys IPeJIOKECHHOM WHCTPYKIMH, BBIMUCIATH
3HAYE€HWE BEIMYMHBI W AaHAIM3UPOBATh IIONyYEHHBIE pE3YNbTATBl C YYETOM 3aJaHHOU
HOTPEITHOCTH U3MEPEHUH;

coOmroaTh paBuIla TEXHUKK O€30IIacHOCTH IpH padoTe ¢ 1abopaTopHBEIM 000pyAOBAHUEM;
pa3nuyaTb OCHOBHBIE NPH3HAKH HM3YYEHHBIX (U3WUECKUX MOJeNel: MaTepuanibHas TOUKa,
abcoroTHO TBEPAOE TENO, TOYEUHBIM HCTOYHHK CBETa, JIyd, TOHKAas JIMH3a, IUIaHETapHas
MOJIENIb aTOMa, HYyKJIOHHAS MOJEJIb aTOMHOTO A11pa;

XapaKTepHU30BaTh IPUHIMILI NEHCTBUS H3yUEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OIOpo¥ Ha WX ommcaHus (B TOM YHCIE: CIHIOMETP, NaTUMKH IIO0JIOKEHHS, PACCTOSHUS U
YCKOPEHHsI, pakeTa, 3XOJOT, OYKM, IIEPUCKOI, (oToamnapaT, OINTHYECKHE CBETOBOIEI,
CIIEKTPOCKOI, O3MMETpP, Kamepa BHibcoHA), HCIONB3ysS 3HaHWUS O CBOMCTBax (HU3MUECKUX
SIBIICHUH U HE0OX0UMble GU3NIECKHe 3aKOHOMEPHOCTH;

UCIIOJB30BATh CXEMBl W CXEMaTWYHBIE PHCYHKHM U3YYEHHBIX TEXHHYECKUX YCTPOUCTB,
U3MEPUTENBHBIX INPUOOPOB M TEXHONOTMYECKUX IIPOIECCOB IIPHM pEIIeHUH y4eOHO--
MIPaKTHYECKUX 3a]1a4, ONTHIECKUE CXEMBI JIUIs IOCTPOCHUSI H300pakeHUH B IIIOCKOM 3€pKajie ’
cobuparorreif MH3E;

IPUBOINUTE IIPUMEPH! (HAXOAUTh WH(POPMAaLHIO 0 IpUMEpax) IPaKTUYECKOT0 HCIIONb30BAHMSA
(GU3MUECKUX 3HAHUH B TIOBCEJHEBHOU JKU3HU 71 obecredeHns 6€30acHOCTH IIpU 0OpaleHun
¢ mpubopaMH U TEXHUYIECKHMH yCTPOHCTBAME, COXPAHEHUS 3I0POBbS U COOMIONEHHSA HOPM
9KOJIOTUYECKOTO ITOBEJICHUSI B OKPYKAIOIIEH CPELE;

OCYIIECTBIIATEH MOUCK WHopMaru pu3ndeckoro copepxanus B VIHTepHETE, CaMOCTOSATENIBEHO
(bopMyIHpysI TOUCKOBBIN 3aIIpoC, HAaXOIUTh IIyTH OIPEIEIICHHs JOCTOBEPHOCTH IIOIYYEHHOU
uHGOpPMAaIMK Ha OCHOBE UMEIOINUXCSI 3HAHUH U TONIOJIHUTEIbHBIX HCTOYHHKOB;

WCIIOB30BaTh TPU BHIIOJHEHUM Y4YeOHBIX 3alaHHN Hay4HO--IIONYJIIPHYIO JIHTEpaTypy
(GH3NUECKOTO COMEPIKaHMsI, CIIPABOYHBIE MaTepHalbl, Pecypchl ceTH FIHTepHeT, BIIageTh
npuéMaMy KOHCIIEKTHPOBaHUS TeKCTa, IpeoOpa3oBaHUs HHGOpMalMy H3 OJHOHW 3HAKOBOH
CHCTEMEI B APYTYIO;

co3aBaTh COOCTBEHHBIE IIMCHMEHHBIE W YCTHBIE COOOINEHHsS Ha OCHOBE HHGOPMAIMM W3
HECKONIBKYX MCTOYHHKOB (H3UYESCKOTO COIEPKaHUd, IyOIHMYHO IPEICTaBIATh PE3YNIbTaThI
MIPOCKTHOW WJIA HCCIEOBATEIbCKOM MAEATENBHOCTH, IIPH 3TOM TPaMOTHO HCIIONB30BAaTh
U3y9deHHBIH TOHSTAWHEIHA armapar H3y9aeMoro pasjesna (GH3UKU B COIIPOBOXKIATE BEICTYILICHAS
Ipe3eHTaliel ¢ y9€ToM 0coOeHHOCTEH ayIUTOPHH CBEPCTHUKOB.
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YYEBHO-METOJHUYECKOE OBECIIEYEHUE OBPA30OBATEJBLHOT'O ITPOOECCA

OBSIBATEJIbHBIE YYEBHBIE MATEPHAJIBI 1IJISI YUYEHHUKA

* ®usuka, 7 krace/ Ilepermkun U.M., UBaros A.1., AxtmorepHoe o6mecTBo «M31aTeIBCTBO
«IIpoceemenue»

* Ousuka: 9-# xTace: 6a30BEIH ypoBeHE: YaebHUK, 9 Kitacc/ Iepemkun W. M., I'ytauk E. M., HBaHoB
A. W, ITetpoa M. A., Aknnoneproe o6mecTBo «31aTeabeTBO «I[IpocBemenney

1. ®usuxka. Tectsl. 7 xiace (asropsr: H. K. Xannanos, T. A. XaHHaHOBA).

2. Ousnka. CaMOCTOSTENBHBIE ¥ KOHTPOILHEIE PaboTEL. 7 Kiace (aBTopsr: A. E. Mapos, E. A. Mapon).
3. Qusnka. JlunaxTideckue MaTepuansl. 7 kiace (aBTopst: A. E. Mapom, E. A. Mapox).

4. Qusuxa. Jluarnoctugeckue paGotsl. 7 kiace (asropsr: B. B. Illaxmarosa, O. P. ledep).

5. @u3zuka. COOpHUK BOIIPOCOB U 3a1ad. 7 Kiace (aBTopsr: A. E. Mapos, E. A. Mapos, C. B.
Ilo3zotickun).

1. ®uszuka. Tectsl. 7 kiacc (asroper: H. K. Xarnanos, T. A. XaHHaHOBA).

2. Ousuxa. CaMOCTOSTENbHEIE i KOHTPOJIBHEIE PAGOTEL 7 KJIace (aBToper: A. E. Mapow, E. A. Mapon).
3. Ousuka. JlunakTrgeckue Matepraist. 7 knace (aBTopsr: A. E. Mapos, E. A. Mapomn).

4. ®uznka. JluarsocTrrdeckre pabotsl. 7 kinace (aBTopsr: B. B. Illaxmatosa, O. P. [edep).

5. ©uzuka. COOpHHUK BOIIPOCOB ¥ 3aad. 7 kiacc (aBropsr: A. E. Mapos, E. A. Mapos, C. B.
Io3olickun).

1. ®uzuka. Tecter. 7 kmace (apTopsr: H. K. Xannanos, T. A. XaHHaHOBA).

2. Pusuxa. CaMOCTOATENBHEIE H KOHTPOIBHEIE PaGOTHL. 7 KIacc (aBTopsl: A. E. Mapom, E. A. Mapon).
3. Qusnka. Jlunaxktudeckne MaTepuaisl. 7 kiacc (asTopsr: A. E. Mapow, E. A. Mapon).

4. ®usuka. JluarsocTideckue paGoTsL. 7 kiace (asTopsr: B. B. Illaxmaroea, O. P. ledep).

5. @usnxa. COOpHUK BOIPOCOB u 3anad. 7 kiacc (aBTopsr: A. E. Mapow, E. A. Mapoms, C. B.
[o3otickun).

1. KoHTposbHEIE H caMOCTOSATENbHBIE PabOTHI TI0 hH3KKe. 9 Kiace: K yaeb6uuKy A.B. Ilepoimkuna,
EM. T'yrauk «@m3uxa 9 knacey / O.U. I'pomuera.

2. Tectsl mo dusuke. 9 kimace: k yueGuuKy A.B. Ieprrmkura, E.M. ['ytauk «®usuka 9 xmacey / O.1.
I'pomriera.

3. ®usnka. 9 xinace. TeMaTHdecKHe TECTOBbIE 38 aHMUS IS noarotoBku k 'MA. / aBT.- cocT.: M.B.
botinerko, O.H. Mupomxuna.

METOJIMYECKUE MATEPHAJIBI 1JIS1 YUYUTEJIS

A.B.Ileppmmkus u AW, MBanosa, E.M. T'yrauk np. ®usuka (7)

Metonuueckoe mocobue. «BepTukais»

Iloypounste pazpabotku 1o dusmke. 9 kiace : mocobue s yautemns / H.C. [k

MU ®POBBIE OBPA3OBATEJIBHLIE PECYPCHI U PECYPCHI CETU UHTEPHET
OtkpeIThi Ki1ace. CeTeBoe 06pasoaTenbHOe coobmecTBo. http://www.openclass.ru/node/109715
Enunas komnexuus mudpossrx 06pasoBaTeIbHEX pecypeos. http://schoolcollection.edu.ru/catalog/
OenepabHBIN HEHTP HHEPOPMAIIMOHHO-00pa30BaTeNLHEX pecypcoB. http://www.feior.edu.ru
Huteprer ypoxk. http://interneturok.ru/ru/school/physics/

http://school-collection.edu.ru http://fcior.edu.ru http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru http:/kvant.mccme.ru/ http://www.e-science.ru/physics http://nano-
edu.ulsu.ru http://www.all-fizika.com/ http://interneturok.ru/ru http://elkin52.narod.ru/ http://www.all-
fizika.com.



