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HHOACHUTEJIBHASA 3ATINCKA

[IporpamMma 1o ¢u3MKe Ha YpOBHE OCHOBHOTO OOIEro 0Opa3oBaHUSI COCTAaBJICHAa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHWW K pe3ysibTaTaM OCBOCHMS Ha 0a30BOM ypOBHE OCHOBHOH 0Opa3zoBaTelnbHON
nporpaMmsl, npeacrasieHHsix B PI'OC OO0, a takxke ¢ yuyérom ¢enepanbHOi pabodell mporpaMMsl
BocnuTanus 1 KoHuenmu npenoaaBanus yaeOHoro npeamera «Duznkay.

Copnepxanue TporpamMmbl MO (QH3HMKE HampaBieHO Ha (OpPMUpPOBaHHE €CTECTBEHHO-HAyYHON
TPaMOTHOCTH OOYyYaroIMXCsl W OpraHu3aldi0 HM3Y4YeHUS (HU3MKM Ha JesTEeNbHOCTHOHW OcHOBe. B
mporpamMme Mo (U3NKE YUHTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO IMpenMeTa B pean3anud TpeOOBaHHMA
®I'OC OOO K TUTaHUpyeMBIM JHUYHOCTHBIM H METaIllpeIMETHBIM pe3yibTaraM OOydYeHHs, a TarKxkKe
MEXIIPEMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO OOILIETO
o0pazoBaHwMs.

IIporpamMma o ¢m3nKe ycTaHaBIMBAET paclpeiesieHne yIeOHOTo MaTeprala 1mo rogaM 00ydeHuHs
(mo xmaccam), mpexajaraeT NPUMEPHYIO MOCIENOBATEIbHOCTh M3YUEHHSI TE€M, OCHOBAaHHYIO Ha JIOT'HMKE
Pa3BUTHUS IPEAMETHOTO COJIEPKAHUS H YUETE BO3PACTHBIX 0COOCHHOCTEH 00YUatOLIIXCSl.

[MporpamMma mo ¢usuke pa3zpaboTaHa C LENBIO OKa3aHUS METOAMYECKON MMOMOIIU YYUTEIIO B
co3JaHnu paboyvell mMporpamMMel Mo y4eOHOMY MPEIMETY.

®dusnka SBIAETCS CHCTEMOOOPA3YIONIMM JUIsl €CTECTBCHHO-HAYYHBIX YUCOHBIX IPEIAMETOB,
MOCKOJIBKY (H3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB W SIBJICHWH, W3y4acMbIX XHMHEH,
Ououorueii, actpoHoMHel U QU3NIECKON Teorpadueii, BHOCHT BKJIAJ] B €CTECTBEHHO-HAYYHYIO KapTHHY
MHpa, IpeAoCcTaBisieT HauOoJee siCHble 00pa3lbl MPUMEHEHUS HAyYHOTO METOJa MO3HaHUs, TO €CTb
croco0a MoJy4YeHus JOCTOBEPHBIX 3HAHUN O MHpE.

Opna U3 TIAaBHBIX 33729 (PU3MYECKOTo 00pa30oBaHUS B CTPYKTYpE 00IIero oopa3oBaHUs COCTOUT B
(opMHPOBAaHNH €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH M HHTEPECa K HAyKe Y 00yUaromuxcs.

Wzyyenne ¢u3ukun Ha 0a30BOM yYpPOBHE IMpeAmonaraeT  OBJIAACHUE  CIEAYIOIINMHU

KOMIIETCHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO [PAMOTHOCTb:
*  HAYYHOOOBSCHSTHSABICHUS;

*  OLIEHUBATh U MOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHUS;
*  HMHTEpIPETHPOBATh JaHHBIE U UCIIOJIH30BaTh HAyYHBIE JOKA3aTeIbCTBA I
MOJTyY€HHS BBIBOJIOB.
Lenu u3ydeHust GU3MKK Ha YPOBHE OCHOBHOT'O 00IIero o0pazoBaHus onpezescHsl B KoHnennmuu
npenoaaBanus yueOHoro mpeamera «®dusuka» B 00pa3oBaTeibHBIX OpraHu3anusx Poccuiickoii
Denepanuy, peaau3yOIMX OCHOBHbBIE 00IE00pa30BaTe/IbHBIE IPOrPaMMBbl, YTBEP)KAEHHOW pelIeHHueM
Komnernn Mununcrepcrsa npocsewienus Poccuiickoit ®@enepaunu (npotokon ot 3 gekadps 2019 r. Ne
[1K-4BH).
Henuunzyyenusipuznkm:
*  mpuoOpeTeHHe HHTEpeca U CTPEMIICHHSI O0YYaIOLINXCSI K HAYYHOMY M3Y4YEHUIO IPUPOIH,
PasBUTHE X UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

*  pa3BHUTHE NPEICTABIECHUI O HAYYHOM METO/Ie TIO3HAHUSA U (OPMHUPOBAHHE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSAM;

*  (opMupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK Pe3yJibTaTa U3ydeHUs] OCHOB CTPOCHHUS
MaTepuy U QpyHIaMEHTaIBHBIX 3aKOHOB (PU3HUKH;

*  (opmMupoBaHHE TPEACTABICHUNA O POJIU (U3UKHU AJSI Pa3BUTHsI APYTHX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTUH;

*  pa3BUTHE MPEICTABICHUH O BOBMOXKHBIX cepax Oyayiied npopecCHOHAIBHON AesITeNbHOCTH,



CBSI3aHHOM ¢ (YM3UKOH, TOATOTOBKA K JATbHEUIIIEeMy OOyUEHHIO B 5TOM HAIIPaBICHUH.
Hoctmxenne >THX Ieneil mporpaMmbel 1o (H3WKe Ha YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
o0ecreunBaeTcs pelIeHneM CIISAYIONUX 3a/1ay:
* mpuoOpeTeHWe 3HAHWH O IUCKPETHOM CTPOCHHH BEMIECTBA, O MEXAHHYECKUX, TEILIOBBIX,
AIIEKTPUIECKHUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;
* mpHOOpETeHHWE YMEHUH OMUCHIBATH U OOBSACHITH (U3MUECKUE SIBJICHUSI C HCIOJB30BAHUEM
MOJTyYEHHBIX 3HAHU;
* OCBOCHHE METOJOB PELICHHUS MPOCTEHINNX PAacUETHBIX 3a7ay C MCHOJIb30BaHUEM (DPU3NUCCKUX
MoJieneil, TBOPUECKUX U MPAKTUKO-OPHEHTHPOBAaHHBIX 331a4;
*  pa3BUTHEC YMEHHWU HAOIIOAAaTh NPUPOIHBIC SBICHHUS W BBINOJHATH ONBITHI, JaOOPATOPHBIC
paboThI U SKCIIEPUMEHTAIBHBIE HCCIEI0BAHMS C HCIIOIb30BaHNEM U3MEPUTEIBHBIX TPHUOOPOB;
* ocBoecHHEe TpPUEMOB paboTel c uHopManmed (UINUECKOrO COMAEpKAHUS, BKIIOYAS
MHQOPMAIIMIO O COBPEMEHHBIX TOCTHKEHHSX (MU3WKH, aHAIN3 U KPUTUYECKOE OLICHUBAHHE
UHQOPMAIIH;
* 3HAaKOMCTBO cO c(epamu MPO(ECCUOHATBHON NEATCIILHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBpPEMCHHBIMHA TCXHOJIOTUAMU, OCHOBAHHBIMHA HAa JOCTUKCHHUAX (1)I/I3I/I‘ICCKOI\/'I HayKH.
Ha wusyuenue ¢usuku (0a30BBI YpPOBEHb) Ha YypPOBHE OCHOBHOIO 0OIIEro o0Opa3oBaHHS
otBomuTca 238 wacoB: B 7 kiacce - 68 dacoB (2 waca B Hemenmo), B 8 kiacce - 68 wacoB (2 daca B
HEJeN0), B 9 Kjacce - 102 gaca 3 gaca B HEJIEIIO ).

[Ipennaraemelii B mporpamme mo (u3mWKe IMepedeHb JTa0OPAaTOPHBIX PaOdOT W OIBITOB HOCHUT
PEKOMEH/IATeNbHBIN XapaKTep, YUIUTEeNb JeflaeT BBIOOp MPOBEICHHUS JIAOOPATOPHBIX PadOT M OMBITOB C
y4€TOM HWHIMBHIYaJIbHBIX OCOOCHHOCTEH O00y4arommxcsi, CIUCKAa OKCIICPUMEHTAIBHBIX 3aIaHui,

IpeIaraeMbIX B paMKax OCHOBHOT'O TOCYJapCTBEHHOI'O 3K3aMEHa 110 (hU3HKE.
COJEP)KAHUE OBYYEHU

7 KJIACC

Pazpnen 1. ®uszuka u e€ poJib B NO3HAHUHN OKPYKAIOLIEro Mupa.

®uzuka - HayKa o npupoje. SBneHus npupoasl. U3nuecKue SIBJICHUS: MEXaHUUYECKUE, TEIUIOBEIE,
3JIEKTPUYECKHE, MAarHUTHBIE, CBETOBbBIE, 3BYKOBBIE.

dusnueckue BeauunHbl. M3mepenue Gusndeckux BenuyuH., Ousndyeckue npuOopsl. [lorpeniHocTs
n3MepeHuil. MexxayHapoaHasi cucremMa eMHuIL.

Kak ¢u3vka u Ipyrue eCTeCTBEHHbIE HAyKH HM3Yy4aroT NpUpoay. ECTecTBeHHO-HAy4YHBIH METOI
MO3HaHMs: HaOJI0JEHHWEe, MOCTAaHOBKAa HAYYHOTO BOIPOCA, BBIABI)KEHHE THIOTE3, IKCHEPHUMEHT IO

MpoBepKe THIOTE3, OObsicHeHHe Habmomaemoro siBieHus.  OnucaHueU3NUESCKUXSIBICHUH  C
MOMOLIBIOMOETIECH.

Jemoncmpayuu.

1. MexaHnueckye, TeIUIOBBIE, HIEKTPUIECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®wuznueckue NpuOOPHI U NPOLEAypa NPSIMBIX U3MEPEHUH aHATIOTOBBIM U U(PPOBBIM
npudopom.

Jlabopamopuviepadbomul u onvimul.

1. Ormpenenenne MEeHBI JeICHUS KT H3MEPUTEILHOTO IPHOOopa.

2. M3mepenmnepaccTosHuUI.

3. N3mepenne 00bEMa KUAKOCTH B TBEPIOTO TEMA.



4, OnpeeneHnepa3mMepOBMaNTBIXTEN.

5. H3mepeHune Temreparypbl P IMOMOIIH KUAKOCTHOTO TEPMOMETPA M JATYNKA TEMITEPaTyPHI.

6. [IpoBeneHue uccruenoBaHuUs MO MPOBEPKE THITOTE3bI: JATHHOCTD MOJNETA MAapUKa, MYIMIEHHOTO

TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIIEe BRICOTA MyCKa.

Paznen 2. [lepBoHayajibHbIE CBeAEeHHUS 0 CTPOEHUH BellleCTBA.

Crpoenue BelecTBa: aTOMBI M MOJEKYJBI, X pa3Mepbl. OUBITHL, TOKA3bIBAIOIINE JTUCKPETHOE
CTpPOCHHE BEIIECTRA.

JBmwkenue dactuil BerectBa. CBA3b CKOPOCTH JBMXKCHUS YACTHII C TEMIIEPaTypoil. bpoyHOBCKOe
nerxeHue, nuddysus. BzaumonelicTBUE YaCTHIT BEIIECTBA: IPUTHKECHUE U OTTAIKHBAHHUE.

ArperatHbIe COCTOSTHUSI BEIIICCTBA: CTPOCHHE Ta30B, KHUIKOCTSH U TBEPIIBIX
(KpucTalTM4YecKux) Tei. B3anMOoCBsA3b MeX Ty CBONCTBAMH BEUICCTB B Pa3HBIX arperaTHBIX COCTOSIHUSX U

HUXaTOMHO-MOJICKYJISIPHBIM CTPOCHHUEM.
OcobeHHOCTHArPEraTHBIXCOCTOSTHUMBOIBI.

Jemoncmpayuu.

1. HabmroneHneOpoyHOBCKOTOIBHYKECHHS.

2. Hab6monennennddysun.

3. HaOmronenue siBieHUN, OOBSICHSIOMUXCS MPUTSHKCHUEM WA OTTATKUBAHUEM YaCTHIT

BEIIEeCTBA.

Jlabopamopnviepadbomut u onvimul.

1. OreHka JuaMeTpa aToMa METOI0M PSJIOB (C HCIIOJIb30BaHUuEM (oTorpaduii).

2. OMBITHI 110 HAOIOICHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

3. OnbITH IO OOHAPYKEHHIO JCHCTBUSI CHUII MOJIEKYJISIPHOTO MTPUTSDKEHHUSL.

Paznen 3. /[Bu:keHue u B3auMo/ieiicTBHE TeJl.

Mexanudeckoe naBmkeHue. PaBHOMepHOe W HepaBHOMepHoe nBrbkeHue. CkopocTh. Cpemmss
CKOPOCTb IIPH HEPABHOMEPHOM JBIKEHUHU. PacuéT myTH 1 BpEMEHU JBUKCHUS.

SIBneHue wmHepuuu. 3aKOH MHEpUHMH. B3auMoneicTBUE Ten Kak NMpUYMHA U3MEHEHHS CKOPOCTH
IBWOKEeHHs Tel. Macca kak Mepa wuHepTHOCTH Tena. [lnoTHocTs BemecTBa. CBsi3b IIOTHOCTH C
KOJIMYECTBOM MOJIEKYII B €IMHUIE 00bEMa BElIeCTBa.

Cuna Kak XapakTepucTuka B3auMmozeilcTBus Ten. Cuna ymnpyroctd U 3akoH ['yka. M3mepenue
CWIbl C MOMOIIBIO JAMHAMOMETpa. SIBIeHUE TAroTeHus W cuia TspkecTd. Cunna TSKECTH Ha APYrux
mnaHetax. Bec Tema. HeBecomoctb. CrokeHHE CWUJI, HalpaBiI€HHBIX MO OJHOM MPSIMOML.
PaBHogelicTBytomas cun. Cuia TpeHus. TpeHue CKOMbXKEHHS U TpeHHe Nokos. TpeHue B mpuponae u
TEXHUKE.

Hemoncmpayuu.

HaOimroieHueMexaHUeCKOr0IBHIKEHHUSTEIA.
N3mepeHnecKopoCTHIPSIMOITMHEHOTO/IBI>KCHUS.
HaGroneHuesiBIIeHUSTHHEPITUH.

HaGronenne n3MeHeHns: CKOPOCTH TIPH B3aMMOICHCTBUH TETI.
CpaBHEHHE Macc M0 B3aUMOJCHCTBUIO TEJ.

o ukrwdE

CnoxxeHue cujl, HampaBJIE€HHBIX MO OJHOU MPSMOi.

Jlabopamopuviepabomulu onvimol.

1. OmnpenencHue CKOPOCTH PABHOMEPHOTO JIBWKEHHS (IIIAPHKA B KUIAKOCTH, MOIEITH
ANIEKTPUIECKOTO aBTOMOOWIISI M TaK Jajee).

2. OmnpezeneHue cpellHel CKOPOCTH CKOJILKEHUS OpycKa WITH MIapHKa M0 HAKIOHHON

IJTIOCKOCTH.

3. OrnpeaeneHnerIIOTHOCTUTBEPAOTOTENA.



4.

5.

OMNBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh PACTsDKEHUS (ehopMaIiuu) MpyKUHBI OT
MIPUITOKEHHOMN CHUJIBI.

OnBITHI, JEMOHCTPUPYIOIIHE 3aBHCUMOCTh CHIJIBI TPEHHSI CKOJIBKEHHUS OT Beca Tena u
XapakTepa COMPUKACAIOIINXCS TIOBEPXHOCTEH.

Paznen 4. /laBiieHne TBEPABIX TeJ, ;KUAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIIEHUs M YBeJWYeHUs AasieHusa. JlaBneHue rasza. 3aBUCHUMOCTD

nmaBiIeHns raza oT 0o0b€ma, Temmeparypsl. llepenaua nmaBieHHS TBEPABIMU TENAMH, XUAKOCTIMH W

razamu. 3akoH Ilackamsa. IIHeBMaTHYeCKHE MAIIMHEBL. 3aBHCHMOCTD JaBJICHUSA XUIAKOCTHU OT I‘J'Iy6I/IHI)I.

lunpocratrueckuii mapagokce. Coolmaronuecs cocyabl. ['unpaBinieckiue MeXaHU3MBbI.

Atmocdepa 3emun u atmoceproe nasieHue. [IpudanHbl cymecTBOBaHMS BO3AYIIHONH 00O0JIO0UKH

3emmn. Omnbir Toppuuemnu. HM3mepenwe aTmocdepHOro naBieHHS. 3aBUCHMOCTb aTMOC(EpHOTro

AAaBJICHUA OT BBICOTHI HaJ YPOBHEM MOPH. HpI/I60pI)I JJI1 U3MECPCHUA aTMOC(bepHOFO JaBJICHU.

I[CI\/’ICTBI/IG KHUJKOCTH M ra3a Ha HOFp}/)KéHHOG B HHUX TCJIO. BI)ITaJ'IKI/IBaIOHIaH (apXI/IMCI[OBa) CcHuJia.

3akoH Apxumena. [lnaBanueren. BozayxomnmnaBanue.

Jemoncmpayuu.

1
2
3.
4.
5
6

~

8.

3aBUCUMOCTb aBJICHUA ra3a OT TEMIIEPATypHl.

Ilepenaya gaBieHUS )KUIKOCTBIO U Fa30M.

Coo0IIarmuecscocyibl.

IM'uppaBnuyeckuinpecc.

[IposiBneHueneiCTBUSIATMOC(EPHOTOIaBICHHMS.
3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT 00BEMa MOTrPYKEHHOW YaCTH Tela W IJIOTHOCTHU
JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM HKUJKOCTH.
VYcioBue 1uIaBaHUs TEN: MJIABAHWE WM MOTPYKEHHE TEJl B 3aBUCMMOCTH OT COOTHOILLIECHUS

IJIOTHOCTEH TeJia U KUJIKOCTH.

Jlabopamopnviepadbomut u onvimul.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHON B JKUAKOCTb YacTH
Tena.

OnpeneneHne BBITAIKUBAIOIIEH CHIIBL, AEUCTBYIOIIEN Ha TEJO, IOTPYKEHHOE B )KHIKOCTb.
IIpoBepka HE3aBHUCHMOCTH BBITAIKUBAIOIIEH CHUIIBI, IEHCTBYIOIIEH HA TEIO B KHUIKOCTH, OT
Macchl Tela.

OnBIThI, JEMOHCTPUPYIOLIHE 3aBUCUMOCTh BBHITAJIKMBAIOIIEH CHJIBI, AEWCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KHUJIKOCTh YaCTH TeJla U OT MJIOTHOCTH YKHIKOCTH.
KoncrpynpoBanue apeomMerpa WIM KOHCTPYHpPOBAaHHE JIOAKUM M OIpelesieHHe €
IrPy30I0ABbEMHOCTH.

Paznen 5. PaGota u MoHOCTh. JDHeprus.

Mexanunueckas pabota. MOIIHOCTE.

HpOCTLIe MCXaHHU3MBbI: pblYar, 6J'IOK, HaKJIOHHasA IINIOCKOCTB. HpaBI/IJ'IO PaBHOBECHA pblUara.

[Ipumenenne npaBuiia paBHOBecHsl pblyara K OJoky. «3osotoe npaBuwiio» MmexaHuku. KIIJ| mpocteix

MECXAaHU3MOB. HpOCTBIe MCXAaHHU3MBbI B 6BITy 1 TCXHUKE.

MexaHn4deckast OHEprus. Kunernueckas u NMOTCHUHAJIbHAA DHCPTUA. HpeBpaH_ICHI/IC OJJHOI'O0 BHJa

MEXaHWYECKOW SHEPTHUH B APYroi. 3aKOHCOXPAHEHUAPHEPTUH B MEXAHUKE. Jemoncmpayuu.

1.

[IpuMepBInpOCTEIXMEXAHU3MOB.

Jlabopamopnuviepabomul u onvimol.

1.

Ompenenenre pabOTHI CHUJIBI TPEHISI PYU PAaBHOMEPHOM JIBIDKCHHH Teja 10 TOPU30HTAIBLHOM

MTOBEPXHOCTH.



2. HccnenoBanueycnoBuiipaBHOBECHIpbIUara.

3. Namepenne KITJ] HaKTOHHOMIIIOCKOCTH.
4, M3yueHune 3aKOHa COXpAaHEHUSI MEXaHUYECKOU SHEPIUU.
8 KVIACC

Paznen 6. TenJioBble IBJIEHHS.

OCHOBHbIE TOJOXKEHHUS MOJIEKYJISIPHO--KHHETUUECKON TEeopuH CTpOoeHHs BellecTBa. Macca U
pa3Mepsl aToMOB M MoJeKyJd. ONbIThl, MOATBEPKIAIOLINE OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-
KHHETUYECKON TEOpUH.

Mopenmn TBEPAOTO, XHUAKOTO W Ta3000pa3HOTO COCTOSHHUI BemecTBa. KpucTammdeckue u
amop¢usie Tema. OOBSCHEHHE CBOWCTB Ta30B, JKHUAKOCTEH W TBEPABIX TNl HA OCHOBE IMOJIOKEHHUH
MOJIEKYIISIpHO--KHHeTH4YecKoi Teopun. CMadrBaHWe W KaWUIIPHBIC SBICHUA. 1eIUIOBOE pacIiInpeHue u
cKartue.

Temnepartypa. CBa3b TeMmmepaTypbl CO CKOPOCTBHIO TEIUIOBOTO JABIDKEHUS 4acTWIl. BHyTpeHH:S
sHeprusi. CiocoObl U3MEHEHUs! BHYTPEHHEH SHEPTHU: Terulonepeaayda u
coBeplleHHe paboThl. Buap! Temonepenayn: TEMIONPOBOIHOCTD, KOHBEKIIUS, U3TyUeHHE.

KonuuecTBO TEmnoThl. Y elbHas TeIIOEMKOCTh BEIIeCTBa. TemI000MEeH U TEIIOBOS PaBHOBECHE.
VYpaBHeHue TeruioBoro OamaHca. IlnaBieHne W OTBepAEBaHHE KPHCTAJUIMYECKUX BEIIECTB. Y IebHAs
TerioTa IUiaBieHus. [lapooOpa3zoBanue W KoHueHcauus. Mcmapenwe. Kunenwe. YnenbHas Terora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI KUIIEHHUS OT aTMOC(EPHOTO JTaBICHHS.

BnaxxHocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJbHAs TEIIOTA CTOPAHMUSL.

[Tpuranumner padotel TeruoBsix asurarenei KIIJ[ TemmoBoro neurarens. TemmoBble nBUTATENH U
3alllUTa OKPY’KAOLIEH Cpebl.

3aK0H COXpaHEHUS U MPEBPAICHHS SHEPTHH B TEIUIOBBIX IIPOIIECCaX.

Jemoncmpayuu.

HabnroneHne6poyHOBCKOTOIBHIKEHUSL.

Habmonenuenuddys3um.

HaOmronenue ABICHUN CMauUBAHUS U KaluJUISIPHBIX SABJICHUH.
HabnroneHnerenioBoropacimpeHusTel.

N3menenue JOaBJICHUA ra3a 1npu USMCHCHUN o0BéMa u Harp€BaHUH UJIN OXJIAKACHUU.
[IpaBuiian3MepeHUsATEMIIEPATYPBI.

Bunerrennomnepenaun.

OxJaXIeHUETIPUCOBEPIICHUNPAOOTHL.

© oo Nk~ DR

HaneBaHI/Ie IIpyu COBCPUICHUUN pa60TI>I BHCIIIHUMHU CUJIAMH.

-
©

CpaBHeHHCTeHJ’IOéMKO CTCﬁpaBJ’IH‘lHBIXBeH.ICCTB .

-
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HaOnronennexkunexms.

-
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HaGuroieHue mocTossHCTBA TEMIIEPATYPHI TIPH IJIaBICHUH.

13. MoennTeInioBLIX IBUTaTEIIEHN.

Jlabopamopnuviepabomul u onvimol.

1 OMBITH TT0 OOHAPYKEHUIO ACHCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKEHUS.

2 OnBITHI 110 BRIPAITUBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MITH caxapa.

3. OMBITH 110 HAOTIOEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, JKUIKOCTEH U TBEPIBIX TEI.
4 Ormpenaenenre AaBJICHMS BO3AyXa B OAJJIOHE MITIPHIIA.

5.  OnbITHL, IEMOHCTPUPYIOIME 3aBUCUMOCTD JaBIECHHUS BO3AyXa OT €ro 00bEMa U HarpeBaHus
WJTH OXJIQKICHMSL.



6. IIpoBepka runoTe3bl IMHEHHOMN 3aBUCUMOCTH JIMHEI CTOIOUKA KUIKOCTH B
TEPMOMETPHUYECKON TPYOKE OT TEMIIEPATyPHI.

7. HabmomeHue u3MeHeHUs BHYTPEHHEH SHEPTUHM Tella B pe3ylbTaTe TelIonepeaaut i paboThl
BHEITHHUX CHIL.

8. HccnmenoBanmue sIBICHHS TEITIOOOMEHA IIPH CMETITUBAHNHT XOJIOIHOM M ropsideii BOMEI.

9. Onpenenenne KOMMYECTBA TEMIIOTHI, TIOJTYYEHHOTO BOAOMH MPHU TEMIOOOMEHE C HArPEThIM
METATHYECKAM IIITHHAPOM.

10. Onpenenenney1enbHONTENI0EMKOCTHBEILECTBA.
11. HccrenoBaHIenpoIecCancapeHus.

12. OnpeneneHneoTHOCUTENbHONBIAKHOCTUBO3AYXA.
13. Omnpenenenue yaeabHON TEIUIOTHI TIABICHUS JIbJA.

Pasnes 7. DnekTpnyeckue H MarHUTHBIE SIBJICHHS.

OnexTtpusanus Ten. J[Ba poaa 3MeKTpUUYECKUX 3aps/ioB. B3anMonelcTBUe 3apsHKEHHBIX Tel. 3aKOH
Kynona (3aBHCHMOCTh CHJIBI B3aUMOZICHCTBUS 3apsDKEHHBIX TEJI OT BEIMYHMHBI 3apsiiOoB M PACCTOSIHUS
MEXTy TeJIaMH).

Onexktpuueckoe moie. Hanpsok€HHocTh anekTpuueckoro mons. IlpuHmmn cymeprnosuunu
ANEKTPUIECKHX TI0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »neKTpUYECKHX 3apsAd0B. DJIEMEHTapHbIA 3JeKTpuueckuil 3apsn. CTpoeHue aroma.
[IpoBOOHMKH M TUBNEKTPUKHU. 3aKOH COXPAaHEHHMS HJIEKTPUIECKOTO 3apsa.

OneKTpudeckuil TOK. YCIOBHA CYIIECTBOBaHHS 3JIEKTPHUUECKOTO TOKa. VICTOUHHMKH MOCTOSHHOTO
ToKa. JIeHCTBUS 3JCKTPUYECKOrO0 TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DJCKTPUYCCKHUI TOK B
KUAKOCTAX U ra3ax.

Onextpuyeckas nenb. Cuna Toka. DnekTpudeckoe HarpspkeHrne. ConpoTHUBIEHHE MPOBOJHUKA.
VYaensHOoe compoTHUBIEHHE BemlecTBa. 3akoH Owma i ywactka wnenu. llocienoBarensHoe U
napajuieIbHOE COeAMHEHNE IPOBOTHUKOB.

PaGora m MomrHOCTH 3MeKTpUdecKoro Toka. 3akoH Jlxoynsa-JleHma. DiexTpudeckue Hend u
MOTPEOUTENH AIEKTPUIECKOM FHEpruM B ObITY. KopoTkoe 3aMbIkaHue.

IlocTosiHHble MarHUTHL. B3anMoneicTBuEe MOCTOSIHHBIX MarHUTOB. MarHutHoe mojie. MarHuTHoe
nojie 3eMJIM U ero 3Ha4YeHue AJsl >Ku3HU Ha 3emiie. OnbIT Dpcrena. MarHUTHOE TOJIE JIEKTPHYECKOTO
Toka. [IpumeHeHne 3IeKTPOMarHUTOB B TEXHUKE. JleficTBUE MarHUTHOTO MOJSI HA MPOBOJHUK C TOKOM.
OJeKTpOABHUraTeNb MOCTOSHHOTO TOKa. Vconb30BaHue 3JEKTPOABUraTesNeld B TEXHUIECKHUX yCTPOHCTBaX
Y Ha TPaHCIIOpTE.

Omneitel @apanes. SABneHue snekTpoMarauTHON MHAYKIuH. [IpaBuno Jlenna. DnekTporeHepaTop.
CriocoObl  TIOJYYSHMsI SJICKTPUYECKONH JHEPIUU. ODJIEKTPOCTAHIMM HA BO300HOBJISEMBIX HCTOUHUKAX
SHEPTHH.

Hemoncmpayuu.

DNeKTpU3aIHSITElL.

JBa poza 3/eKTpu4ecKuX 3apaa0B U B3aUMOIEHCTBUE 3apSHKEHHBIX Tell.
VY CTpoiicTBO U IEHCTBUEINEKTPOCKOIIA.
DEeKTpOCTaTUUEeCKASTHH YKL,
3aKOHCOXPaHEHUANIEKTPUUECKUX3aPSII0B.

[IpoBOIHUKH W TUATIEKTPUKH.

MopenupoBaHre CUIOBBIX JTMHUHN IEKTPHUYECKOTO TOJIS.

M CTOYHUKUIIOCTOSSHHOTOTOKA.
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JefcTBUAIEKTPUIECKOTOTOKA.

-
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DIIEKTPUIECKUUTOK B JKUIKOCTH.



11. T"azoBbritpaspsia.

12. H3MepeHnecnIbIToKaaMIIepMETPOM.

13. H3MepeHnesneKTpHUeCKOrOHANPSKEHUSIBOIETMETPOM.

14, Peocrar 1 Mara3suHCONPOTHRIICHHMN.

15. B3aumopeiicTBHEeIOCTOSHHBIXMarHUTOB.

16. MojenupoBaHre HEBO3MOXKHOCTH pa3ielICHHUs ITOJIFOCOB MarHuUTa.
17. MojienupoBaHre MarHUTHBIX TIOJIeH TTOCTOSTHHBIX MarHHUTOB.

18. OneItdpcTena.

19. MarHuTHOETIONETOKA. DIEKTPOMATHUT.

20. JeiicTBE MarHUTHOTO TOJISI HA IPOBOTHUK C TOKOM.

21. ONEeKTPOABUTaTENBIIOCTOSHHOI OTOKA.

22. HccnenoBaHnesiBIEHUSIIEKTPOMAr HHTHOMUHAYKIHH.

23. Oneitei®apanes.

24, 3aBHCUMOCTbD HATIPABJICHUS UHIYKIIMOHHOTO TOKA OT YCIIOBHUH €r0 BOZHUKHOBEHHSI.
25. DNEKTPOreHEePaTOPIIOCTOSHHOTOTOKA.

Jlabopamopuviepadbomul u onvimul.

1 OnbITHI 10 HAOMIOACHUIO MEKTPU3ALNH TeJI HHIYKIKEH U IPU CONPUKOCHOBEHHH.

2 HccnenoBanue NeHCTBUS SIEKTPHUYECKOTO MOJISI HA IPOBOAHUKHU U AU3NEKTPUKH.

3 CoOopka 1 ipoBepKa pabOTHI TMEKTPHUECKON HEMH ITOCTOSHHOTO TOKA.

4. W3mepeHne u peryIupoBaHue CUIIbI TOKA.

5 W3mepeHue U peryanpoBaHUCHANIPSKESHNUS.

6. UccrnemoBaHue 3aBUCUMOCTH CHIIBI TOKA, MIYILIETO Ye€PE3 PE3UCTOP, OT CONPOTHBICHUS
pe3ucTopa U HaNpsDKEHUSI Ha Pe3nCTope.

7. OnbITHL, IEMOHCTPUPYIOLIHE 3aBUCHMOCTD 3JIEKTPHUECKOT'O CONPOTUBIICHUS IPOBOJHHUKA OT
€ro JUINHBI, IJI0MAAH MOMEPEYHOT0 CCUSHHS M MaTepHraa.

8. IIpoBepka mpaBuiia CJIOKEHUS HAMPSHKCHUH TPHU TIOCIICI0BATSIBHOM COSAMHEHUH JIBYX
PE3UCTOPOB.

9. [TpoBepka npaBwuia Jyist CHIIbl TOKA MPH MapajieIbHOM COSTUHEHUH PE3UCTOPOB.

10. Ompenenenre pabOTHI ATEKTPHIESCKOTO TOKA, HAYIIETO YepPe3 PE3UCTOP.

11. Ormpeaenenre MOITHOCTH 3JIEKTPUIECKOTO TOKA, BRIJISISIEMOM Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, HIIYIIETO Yepe3 JIAMIIOUKY, OT HAIIPSDKEHUSI Ha HEH.

13. Omnpenenenne KIIJI HarpeBaTens.

14, HccnenoBanne MariuTHOTO B3aUMOJIEMCTBUS MOCTOSSHHBIX MarHUTOB.

15. H3yuyeHne MarHMTHOTO TOJISI IOCTOSTHHBIX MarHUTOB MPY UX OOBbEAMHEHUN U Pa3/IeIeHUH.

16. HccnenoBanne AeHCTBUS DIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbITbl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUIIbI B3aUMOJCHCTBHUS KaTyILIKU C TOKOM U
MarHuTa OT CHJIbI TOKA M HallpaBJICHUsI TOKA B KaTYyILKE.

18. N3yyeHne nefCcTBHS MArHUTHOTO TIOJIS Ha IPOBOJHUK C TOKOM.
19. Konctpynposanue u uzydenne paboThl 31€KTPOABUIATEIS.
20. Wsmepenne KI1JI anekTpoaBurarenbHOyCTaHOBKH.

21. OneITeI MO HUCCICAOBAaHHUIO SABJICHUSA BHGKTpOMaFHI/ITHOﬁ HWHAYKIHUU: UCCIICAOBAHUC
M3MCHCHUI 3HAYCHHS U HaIrpaBJICHUSA UHAYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. MexaHuueckue siBJeHHUA.
Mexanndyeckoe JBmkeHue. MartepuanbHas Touka. Cucrema otTcu€ra. OTHOCHTEIBHOCTH



MEXaHWYECKOT0 ABMKEHUA. PaBHOMEpHOE NpsAMouHEHOE nBMkeHne. HepaBHOMeEpHOE NpsAMOIUHEITHOE
nBrokeHne. CpeqHsis 1 MTHOBEHHAs! CKOPOCTD Tella TP HepaBHOMEPHOM JBMKEHUH.

VYckopenue. PaBHOyckopeHHOe mpsMonmHeHHoe nBmxkeHne. CBoOomHoe maaeHne. OIBITH
lanunes.

PaBHOMepHOE nBIKEHHE MO OKpYXHOCTH. lleprnon n wactora oOpamenwus. JluneitHas u yrioBast
ckopoctH. LleHTpocTpeMuTenbEHOE YCKOPEHHE.

ITepBriii 3akoH HeroToHa. Bropoit 3akon HreloTona. Tperuit 3akoH Herotona. Ilpuniun
CYTIEPIO3ULIUHU CHJI.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHuUs: cuia TpeHHs CKOJIBXEHUs, CHJIa TPEHMs IOKO,
JIpyrue BUAbI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIAHOTO MajeHus. JBrKeHHE
ma"et Bokpyr Connua. [lepBas kocmuueckas ckopocTs. HeBecoMocTh U eperpy3Ku.

PaBHOBecue marepuanbHOW TOYKH. AOcomoTHO TBEPAOe Teno. PaBHOBecue TBEpIOro TEnma ¢
3aKpEIUIEHHON OCbio BpalieHusa. MomeHT cuiibl. LIeHTp TshkecTH.

Nmnynsce Tena. MU3menenune umimynibca. MIMIyasc cuibl. 3aKOH COXPAaHEHUS UMITyJbca. PeakTuBHOE
IBIDKCHHE.

Mexanndeckas paboTa U MOIIHOCTh. PaboTa cui TshkecTH, ynpyrocTr, TpeHus. CBs3b SHEPTHH U
pabots. [loTeHnManpHas S3HEPTHS Tema, OJHATOTO HaJl MOBEPXHOCTHIO 3eMitd. [loTeHInanbpHas SHeprus
CKATOW  IPYKUHBL Kunetnueckass ~ sHeprus. Teopema 0  KUHETHYECKOW  DHEPrUMU.
3aKoHCOXpaHEHUAMEXaHUYECKOMIHEPrUH.

Hemoncmpayuu.

1. HaOGnroneHre MEXaHMYECKOTO JBMKEHHS TEJIa OTHOCHTEILHO PA3HBIX TEJT OTCUETA.

2. CpaBHeHHE IyTEH M TPACKTOPHIA ABMXKCHHUS OJTHOTO U TOT'O )K€ TEJIa OTHOCHTEIBHO Pa3HbIX
TeJl OTCUETA.

H3mMepeHne CKOpoCTH U YCKOPEHHUS PSAMOIUHEHHOTO ABMKEHUS.
HccnenoBannenpr3HaKOBpaBHOYCKOPEHHOTOIBHKEHIS.
Habmronenue nBrmkeHHs Tela Mo OKPYKHOCTH.
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Habmonenne MexaHMUECKHX SIBICHUH, TPOUCXOIAIINX B cucTeMe orcuéra «Tenexka» npu e

PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCHUTENIFHO KaOnHeTa (hU3UKH.

7. 3aBHCHMOCTbH YCKOPEHHS T€JIa OT MaccChl Tella U ICHCTBYIOIEH HAa HETO CHJIBL.

8. HaOmonenue paBeHCTBa CHJI IPH B3aMMOJICHICTBUY TEIL.

9. U3meHeHue Beca Teja MPU YCKOPEHHOM JIBIKCHHU.

10. Ilepemaya umirysbca Mpu B3aUMOJCHCTBUH Tell.

11. TIpeoGpa3oBaHHs SHEPTUH PH B3aUMOICHCTBHHU TEJ.

12. CoxpaHeHue UMITyIIbca IPU HEYNPYTOM B3aUMO/ICHCTBHU.

13. CoxpaHeHre UMITyJbca Mpy aOCOTIOTHO YIIPYTOM B3aHMOJICHCTBHH.

14. HalGnroneHnepeakTHBHOTO/IBHIKEHUS.

15. CoxpaHeHre MEXaHUYECKON SHEPTUH NIPU CBOOOJHOM IAJACHUH.

16. CoxpaHeHre MEXaHMUYECKOW SHEPTHM NMPH JBWKEHUH TeNa MOJ JEHCTBUEM IPY>KHHBI.

Jlabopamopuviepadbomul u onvimul.

1. KoncTpynpoBaHue TpaKTa Ul pa3roHa U JajbHEHIIero paBHOMEPHOTO IBHKEHUS LIapuKa
WM TEEKKH.

2. OmnpezneneHue cpelHE CKOPOCTH CKOJILKEHUS OpycKa WM ABMKEHUS [LapuKa 110 HAaKJIOHHOH
TJIOCKOCTH.

3. OmnpeneneHre yCKOPEHHs Tela MPU PABHOYCKOPEHHOM JIBUKEHUH 110 HAKIIOHHOM TUIOCKOCTH.

4. HccrnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM JBIKEHUH 0€3



HavyalabHOU CKOPOCTH.

5. llpoBepka THITOTE3BI: €CIH MPY PABHOYCKOPEHHOM JIBIKEHHH 0€3 HadalbHON CKOPOCTH ITYTH

OTHOCATCSI Kak psA HEYETHBIX YHCEN, TO COOTBETCTBYIONIHE TPOMEKYTKH BpEMEHH
OJTUHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHITBI TPEHUS CKOJIBXKEHUS OT CHITBI HOPMATTLHOTO JIABIICHHUS.
Ompeaenennekodh PUIMEHTaTPEHUICKOTBKCHHUS.

OnpeeeHneKECTKOCTHITPYKUHBI.
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Onpenesnenue pabOTHI CHITBI TPEHHUS IPY PABHOMEPHOM JIBUYKEHUH TeJIa 10 TOPU30HTAIBLHOM

MTOBEPXHOCTH.

10. Onpenenenune paboTHI CHITBI YIIPYTOCTH MPH MOIBEME IPy3a ¢ UCTIOIB30BAaHUEM
HETIOABIYKHOTO U TIOJBIKHOTO OJIOKOB.

11. N3ydeHnne3zakoHacOXpaHEHUSIHEPT U,

Pasnen 9. Mexann4yeckne Kosie0aHusI U BOJIHBI.

Konebarenpnoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKK KOJICOAHWN: TIEPUOM, HYacToTa,

aMIuIiTya. MateMaTHdecKuil W MPYKUHHBIN MasaTHUKU. [IpeBpaimieHue sSHepruw mpu KojaeOaTeIbHOM

JBUKCHUU.

3aryxaromue kosneOaHus. BeiHYXneHHble Konebanus. Pe3onanc. MexaHWdeckne BOJHBL

CBoiicTBa MeXaHMYeCKUX BOJIH. IIpononbHbIE M ToONepedyHble BONHBL JlJIMHA BOJHBI U CKOPOCTh €€

pacnpocTpaHeHusi. MexaHu4decKue BOJIHbI B TBEPAOM Tele, CEHCMUYECKHE BOJIHBI.

S e o

3Byk. [')poMKOCTE 3ByKa U BrIcOTa ToHA. OTpakeHue 3ByKa. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.
Habnronenue konebaHmii Te Mo AEHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U HA TIPYKAHE.
HabnroneHue BbIHYKACHHBIX KOJICOaHUH U pe30HAHCA.

PacnpocTpanenne npo0nbHBIX U MOMEPEYHBIX BOJIH (HA MOJCIH).

H36J'IIOI[6HI/IC 3aBUCHUMOCTH BBICOTEHI 3BYKa OT 4aCTOThI.

AKycTHYeCKUIpe30HaHC.

Jlabopamopnsiepadbomot u onvimbol.

1.

2.
3.

Onpe/ieieHre YacTOThI U TIEPHOJIa KOJIeOaHU MaTeMaTHYECKOTO MasiTHAKA.
Onpe/ieieHre YacTOThI U TIEPHOJIa KOJICOAHU TIPYKUHHOTO MasTHUKA.

UccnenoBanne 3aBUCUMOCTH MEPHOIa KOJICOAHU MOABEIIEHHOTO K HUTH rpy3a oT
JUIMHBI HUTH.

UccnenoBanne 3aBUCUMOCTH MEPHOIa KOJIEOAHM MPY>KUHHOTO MasTHUKA OT MacChl
rpy3a.

[IpoBepka HE3aBUCUMOCTH NEPHOa KojeOaHuit rpy3a, MOABCIIEHHOTO K HUTH, OT

Macchl rpysa.
OnBITHI, JEMOHCTPUPYIOLINE 3aBHCUMOCTb IIEPHOAa KONeOaHUH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTHU MPYKUHBI.
W3mepeHneycKopeHHACBOOOAHOT O ICHUSL.

Paznen 10. DjekTpoMarHuTHoOe 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE TIOJie. DJIEKTPOMAarHUTHBIE BOJHBL. CBOWMCTBA 3JIEKTPOMATHUTHBIX BOJIH.

[Ikana 31€KTpOMarHuTHBIX BOJIH. ICTI0JIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U.

DnekTpoMarHuTHas mpupoaa ceera. CKOpocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu.

1. CBOHCTBa3IEKTPOMATr HUTHBIXBOJTH.

2. BonnoBeiecBoiicTBacBeTa.



Jlabopamopnviepadbomot u onvimel.
1. W3yuenue cBOICTB 31€KTPOMArHUTHBIX BOIH C HOMOMLIBIO MOOMIILHOTO TesedoHa.
Paznen 11. CBeToBbIE SIBJICHUS.
JlyueBas monmens cBeta. Mctounmku cBeta. lIpsMonuHeitHOe pacmpocTpaHeHHE CBeTa. 3aTMEHUS
Comnana u JIynsr. Otpaxkenne cBeta. [Imockoe 3epkao. 3aK0H OTpakeHHUs CBETA.
[Ipemommenne cBera. 3akoH TmpeloMiieHHS cBera. [lomHOE BHyTpeHHee OTpaK€HHE CBETa.
Hcnonp3oBaHue MOIHOTO BHYTPEHHETO OTPaKEHHS B ONITHYECKUX CBETOBO/AX.
Jlunza. Xox mydedt B muH3ze. OnTHYecKas cucTteMa (oToarnmapara, MUKPOCKONa U Teneckorna. 1ia3
KaK OINTHYECKasl CUCTeMa. bIM30pyKOCTh U JaIbHO30PKOCTD.
Paznoxenne Oemoro csera B cmekrp. OmbiTel HpeloToHa. ClokKeHHE CHEKTPalbHBIX IIBETOB.
Hucnepcuscsera.
Hemoncmpayuu.
TIpsimonuHetHOEpacIpoCcTpaHEHUECBETA.
OtpaxeHuecBera.
[Homyduenne n300pa)keHnii B TUIOCKOM, BOTHYTOM | BBITTYKIIOM 3epKajiax.
[Ipenomnenuecsera.
OnTH4YeCcKUCBETOBO,.
Xop aydeii B coOnparotei TnH3e.
Xop 1ydeil B pacCceUBarOIIEH JTUH3E.
[omyuenne n300paxeHnii C TOMOIIBIO JIMH3.
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[Tpuanmn perictBus doTroarmmapara, MUKPOCKOTIA U TEIECKOTA.
10 Mogenbriasa.

11. Pa3niosxeHue O0eI0ro cBeTa B CIIEKTP.

12. Tlomydenune OeII0ro cBeTa IPH CI0KCHUH CBETA Pa3HBIX IIBETOB.
Jabopamopnviepadbomut u onvimol.

1. HccaenoBanue 3aBUCHMOCTH yrjiia OTpaX€HHs CBETOBOI'O Jiy4da OT yTIJia IaACHU.
2. I/I3yquI/Ie XaPaKTCPUCTHUK I/I306pa)KeHI/IH npeamMeTa B IJIOCKOM 3€pKaJic.

3. HCCJ’IGI{OB&HHG 3aBUCUMOCTH YyTJIa MPEIIOMJICHUS CBETOBOTO JIy4da OT yIJIa IIAACHUS Ha

TPaHULE «BO3AYX-CTEKIIO».
[Tony4enue n3o0pa>keHUH C MOMOIIBIO COONPAIOLIECH JINH3BI.

Omnpenesnenne GpOKyCHOIO PACCTOSIHHSA M ONTUYECKOM CHIIBI COOMPAOIIECH JTMH3bI.

o o &

OnbITE IO Pa3JI0KCHUTIO Oenoro ceera B CIICKTP.
7. OMNbITHI 11O BOCIIPUATHIO NBETA IIPEAMETOB IIPHU UX Ha6J'IIO,Z[€HI/II/I 4YCepe3 IBCTOBLIC

(UITBTPBL
Paznea 12. KBaHnToBbI€ ABJICHHA.

Omnertel Pesepdopna w mmaHerapHas Mojenb aroma. Mogenb aroma bopa. Hcenyckanmwe wu
MOTJIONIeHHE cBeTa aToMOM. KBaHTHI. JInHeuaThle CIEKTPHI.

PagnoakTuBHOCTE. AJba-, Oeta- U ramma-usnydeHus. CtpoeHue aTomMHoro sipa. HykinonHas
MOJI€Tb aTOMHOTO siApa. M3oTonsl. PagnoakTruBHbIe mpeBpatienns. Ilepnon nomypacnaga aTOMHBIX sIIED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHWs 3apsA0BOTO M MAacCOBOIO YHCEN. OJHEPIHs CBS3U
aTOMHBIX sizep. CBs3p Maccsl M dHepruu. Peakumm cuHrte3a m penenus anaep. Mcrounuwku sHepruu
CounHua u 3B€37.

SnepHas sHepreTuka. [[efcTBUS paiMOaKTUBHBIX U3IYyYEHUI Ha )KUBbIE OPraHU3MBI.

Hemoncmpayuu.

1. CreKkTprIn3mydeHus U MOTIIOMICHNS.

2. CreKTphIpa3TnIHBIXTa30B.



CrexTpBoaopoa.
Hab6monenue TpekoB B kamepe BubcoHa.
PaboTtacuéTunKkanoOHM3UPYIOMUX 3Ty ICHUH.
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Perucrparust n3my4eHus: IPUPOIHBIX MHUHEPATIOB U MPOITYKTOB.
Jlabopamopnviepabomut u onvimol.

1. HabnroieHue CIUTONIHBIX M IMHEHYaThIX CIIEKTPOB U3ITyYCHHSI.

2. WccnenoBanue TPEKOB: M3MEPEHHE SHEPTHH YACTHIIBI IO TOPMO3HOMY MyTH (110
¢dororpadpusm).

3. M3MepennepaanoakTHBHOrO(OHa.

IHoBTOpHTETEHO-0600 1AM OTYIb.

[HoBTOpUTENHHO--0000IIAIOIINK MOAYNIF TpeAHA3HAuEH UIsi CUCTEMAaTH3aluH M 00O0OIIEHHS
MPEIMETHOTO COACPIKAHMS U ONBITA JESTEIBHOCTH, IPUOOPETEHHOTO MTPHU U3YUCHUH BCErO Kypca QU3HKH,
a TakXxe Uil TMOATOTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY SK3aMEHY MO (QH3HMKE JUIA 00ydaromuxcs,
BBIOpABIIHX 3TOT YI€OHBIN TIPEAMET.

[Ipyr n3yuyeHMH DAHHOTO MOIYJS PEATU3YIOTCS M CHCTEMAaTH3UPYIOTCS BUABI JESTEIBHOCTH, Ha
OCHOBE KOTOPBIX 00€CIeUNBACTCS TOCTI)KEHIE NIPEAMETHBIX U METalpeIMETHRIXINIAHUPYEMbIX
pe3yIbTaToB o0OyueHwus, (dhopmupyeTcst
€CTECTBEHHOHAYYHAATPAMOTHOCTD: OCBOEHHUE HayYHBIX METOIOB UCCIICAOBaHUS SIBICHUH
MPUPOABI U TEXHUKH, OBJAJCHUE YMCHHAMHU OOBSCHATH (PU3NUYECKHE SIBICHUSA, NIPUMEHSS MOIyYEeHHBIC
3HaHHud, pCUIaTh 3aJa4r, B TOM YUCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJILHBIC.

[MpuHnUNUaNEHO NESTETHHOCTHBIA XapakTep AaHHOTO pas3jiena pealu3yeTcst 3a CUET TOro, 4To
06yqa}0muec;1 BBITIOJIHAIOT 3a/laHUs, B KOTOPBIX UM IpE€ajiaracTcs:

Ha OCHOBC IIOJIYYCHHBIX 3HAHUN pacro3HaBatb U HAY4YHO 00BACHATH (1)I/I3I/I‘ICCKI/IC SABJICHUA B
OKpYy>Karolllel MpUpoe U MOBCEHEBHOM )KHU3HU;

HCIIOJIBb30BaTh HAYYHBIC METOABI UCCIICIOBAHNA (1)I/I3I/I‘ICCKI/IX ﬂBHCHHﬁ, B TOM YUCJIC IJId IPOBCPKHU
TUIIOTE3 U MOJIyYCHHS] TEOPETHUECKHX BBIBOJOB; OOBSICHATH HAyUHbIE OCHOBBI HanOo0JIee BaXKHBIX
JOCTHKEHUH COBPEMEHHBIX TEXHOJIOTHH, HAIIPUMED, IPAKTHYECKOT'O HUCIOIb30BAHMS PA3IMIHBIX
HMCTOYHUKOB SHEPIUU HAa OCHOBE 3aKOHA NPEBPAIICHHS U COXPAHEHUs BCEX U3BECTHBIX BUOB YHEPTUHU.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMA

N3ydenne Gpu3MKN Ha ypOBHE OCHOBHOTO 00IIEro 00pa30BaHusI HANIPABJIEHO HA
JOCTHKEHHE JINYHOCTHBIX, METAIPEAMETHBIX U IIPEAMETHBIX 00pa30BaTeIbHbIX Pe3yIbTaTOB.

B pesynbraTe nzyyenus GU3MKA Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus y
oOyyaromerocs 6yayT cOpMHUPOBaHbI CIIEIYIOLINE JUYHOCTHBIE PE3yIbTaThl B YACTH:
* 1) naTpHOTHYECKOTOBOCIMTAHMS:

* - IPOSIBJICHUE MHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PU3MUECKON HAYKH;
* - [IGHHOCTHOE OTHOIICHHE K JIOCTH)KEHUSIM POCCHUCKUX YUEHBIX--(DHU3UKOB;

® 2) ITPa;KaIaHCKOr0 U IyXOBHO-HPAaBCTBCHHOI'O BOCIIUTAHUS:
¢ - TOTOBHOCTH K aKTUBHOMY Y4YaCTHIO B 06CY)KJICHI/II/I O6III€CTB€HH03HaT-II/IMBIXI/I OTHYCCKHUX HpO6HeM,

CBs3aHHBIX C ITPAKTHYCCKUM IIPUMECHCHUEM JIOCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I;
¢ - OCO3HAHHUEC BAXXHOCTU MOPAJIbHO--3TUYCCKUX MMPUHIUIIOB B ACATCIILHOCTHU y‘léHOl"O;

*  3)3CTeTHYECKOTrOBOCIIMTAHUA:
* - BOCIPHUSATHE ICTETHUECKUX Ka4eCTB PU3MUECKON HAYKHU: €€ TapMOHHUYHOTO TIOCTPOCHHUSI, CTPOTOCTH,
TOYHOCTH, JIAKOHHYHOCTH,

*  4) IeHHOCTUHAYYHOIOTIO3HAHMS



¢ - OCO3HaHHMC ILICHHOCTH (1)H3PI‘-I€CKOI>1 HAayKM KaK MOIIHOIO MHCTPYMCHTA IMO3HAHUA MHpPA, OCHOBBI

pa3BUTHS TEXHOJIOTUH, BaXKHEUILIEW COCTABIISIIOLIEN KYJIbTYPbI;
* - pa3BUTHE HAYYHOU JIFOO03HATEIIEHOCTH, MHTEPECa K NCCIIE0BATEIHCKON ACSITETHHOCTH;

* 5) popMupoBaHus KYJIbTYPHI 310POBbS U IMOIHOHATBHOI0 GJIArOMOTYYMSI:

* - OCO3HaHWE IIEHHOCTH OE€30TMacHOTO 00pa3a >XU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MIHpE,
BaXHOCTH TpaBWJI OE30MacHOTO TOBEJNEHUS Ha TPAHCIOPTE, HAa JOPOTrax, C JJIEKTPHUECKUM H
TEIJIOBBIM 000PYZ0OBaHNEM B IOMAIITHUX yCIIOBHSIX;

* -c(hopMHPOBaHHOCTH HaBHIKa pedIeKchy, MPU3HAHNE CBOETO MpaBa Ha OIIHOKY ¥ TaKOTO K€ IpaBa y
JIPYTOTO YeJI0BeKa;

* 6) TPY10BOTrOBOCTIMTAHUS:

* - aKTHBHOE Yy4YacThe B pEIICHUH TMPaKTHYECKHX 3amad (B paMKax ceMbd, 00pa30BaTeNbHOI
OpraHM3alliy, TOpoja, Kpas) TEXHOJOTHYESCKON U COIMAIbHOM HAIPaBICHHOCTH, TPEOYIOIIUX B TOM

quciie U PU3NIESCKUX 3HAHU;
* - HHTEpeC K MPaKTUIECKOMY M3YUIEHHIO Mpodeccuil, CBI3aHHBIX C (PU3UKOIL;

* 7) 3K0JIOTHYECKOTOBOCIINTAHYS ¢

* - OpUCHTAalMs Ha NMpUMEHEHHE (UINUECKUX 3HAHWH JJIS pelleHus 3a/ad B OONacTH OKPYKarolleH
Cpenbl, INIAHUPOBAHUS TIOCTYIKOB U OLIEHKU UX BO3MOXHBIX IIOCIEACTBUMN I OKPYKAOIIEH CPENbI;

* - OCO3HaHHME IN100AILHOTO XapaKTepa HKOIOTHUECKUX MPOOJIeM U IyTeH UX peleHus;

* 8) ananTanuu K M3MEHAIOIMMCS YCJIOBUAM COUATBLHON U MPUPOAHOIi cpeabl:

* - NOTpPeOHOCTh BO B3aWMOJICHCTBUM TNPH BBHINOJHEHUHM HCCICIOBAHUA M TPOEKTOB (DHU3NYECKOM
HaIIpaBJIECHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JPYIUX;

* - [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 IIPAKTUYECKYIO NESITEIBHOCTD;

* - moTpeOHOCTh B (YOPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM uHciie (OPMYIUPOBATH HJICH, MOHATHS,

TUIOTE3bI 0 PU3NICCKUX O0BEKTAX U SIBJICHUSIX;

* - oco3HaHHE Ae(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00MacTH (hU3UKY;
* - [UIAHUPOBAHHUE CBOETO PA3BHUTHUS B MPUOOPETEHUN HOBBIX (PU3MUYECCKUX 3HAHUIA,
* - CTpeMIICHHE aHAJM3UPOBATh U BBISBIATH B3aUMOCBSI3U MIPUPO/IBI, 00IIECTBA M SKOHOMUKH, B TOM

YHCJIE C MUCITOJIb30BaHUEM (DU3MUECKUX 3HAHMIA;
* - OlICHKA CBOMX JICHCTBUH ¢ yU4ETOM BIIMSHUS Ha OKPYIKAIOIIYIO0 CPEly, BO3MOXKHBIX TJI00aJIbHBIX
HOCJIEICTBUM.

METANPEJIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs nmporpaMmsl 1o (U3MKE HA YPOBHE OCHOBHOIO OOLIEro oOpa3oBaHUS y
oOyyaromerocs OynyT cOpMHUPOBAHBI MeTanpeAMeTHbIEPe3yabTAThI, BKIIOYAIONINE TT03HABATEIbHBIC
yYHUBEpCalbHbIe y4deOHbIE JCHCTBHSA, KOMMYHHUKATHBHBIC YHHBEpCaJbHble Yy4ueOHbIE JCHCTBHSL,

PEryNSATHBHBIC YHUBEPCAIbHBIC yUCOHbBIE ICHCTRUS.

Ilo3HaBaTe/ibHbIE YHHBeEpPCcAIbHbIE YUeOHbIe 1eiiCTBUS

ba3oBble Joruueckne geiicTBUMA:
*  BBIBIATH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN 00BEKTOB (SBJICHUN ),
*  YCTaHaBIIMBAaTh CYIIECTBEHHBIN NPU3HAK KIIACCU(DUKAIUK, OCHOBAHUS JIJIs 00OOIIEHUS U
CpaBHEHUS;
*  BBIABIATH 3aKOHOMEPHOCTH U IIPOTHBOPEUUS B paCCMAaTPUBAEMbIX (DaKTax, TaHHBIX U
HAOIIOICHUSIX, OTHOCSIINXCS K (DU3NYECKUM SIBIICHUSIM;



*  BBUIBISTH TNPHYMHHO--CICACTBEHHBIC CBS3M MPH H3YYeHHH (U3NYECKUX SBICHUH U
NpPOILIECCOB, JIeNaTh BBIBOABl C  HCHOJB30BAaHHEM JACAYKTUBHBIX W  HMHAYKTHUBHBIX
YMO3aKJIIOUEHHH, BBIABUTATh TUIIOTE3BI O B3aUMOCBS3AX (DU3NYECKUX BEITUYHH;

*  CaMOCTOSATENBHO BBIOMpPATh CIOCOO pemeHus ydeOHON ¢u3ndeckod 3amaun (CpaBHEHHE
HECKOJIbKMX BAPHAHTOB PEIeHHs, BBIOOP Hanboiee MOIXOASIIETO C yYETOM CaMOCTOSTEIbHO
BBIJICJICHHBIX KPUTEPUEB).

ba3zoBrienccie10BaTe/IbCKHEICHCTBUS

*  HCHOJNB30BaTh BONPOCHI KAaK UCCIEA0BATENBCKUI NHCTPYMEHT IO3HAHMUS;

*  IPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY IIaHY OIIBIT, HECTIOXKHBIN (PHU3NUeCKUil
IKCIIEPUMEHT, HEOOJIbIIOE UCCIIeI0BaHUE (PU3UIECKOTO SBICHNUS;

*  OLIEHUBATh Ha IPUMEHUMOCTh U JOCTOBEPHOCTh HH(OPMALIUIO, ITOJYUCHHYIO B X0J€
HCCIICIOBAHNUS WJIM SKCIIEPHUMEHTA;

*  CaMOCTOATENHHO (POPMYIUPOBATH OOOOIICHNS U BBIBOBI 110 pe3yjIbTaTaM IIPOBEIEHHOTO
HaOJI0IeHHS, OIIBITa, NCCIICIOBAHUS;

*  [POTHO3MPOBATH BO3MOXKHOE JalibHEMHIIee pa3BUTHE (PU3NIECKUX MPOLIECCOB, a TAKKE
BBIJIBUTATh MPEATIONI0KEHUSI 00 MX Pa3BUTHH B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

PaGora ¢ undopmanueii:

*  OPUMEHSThH Pa3INYHbIC METOABI, HHCTPYMEHTHI U 3aIPOCHI TIPH MOKCKE U 0TOOpe
MHQOPMAIUK WX IaHHBIX C YUYETOM MpeIoKeHHOH yueOHo# hr3ndeckoil 3anaum;

*  aHATM3UPOBAThH, CHCTEMATH3UPOBATh U UHTEPIIPETUPOBATH HHQOPMAIIHIO PA3TUYHBIX BUAOB U
(dhopM npecTaBICHYS;

*  CaMOCTOSITENLHO BBIOMpaTh oNTUMalbHyl0 (Qopmy mnpenctaBieHus HHOOpPMAIMUA H
WITIOCTPUPOBATh PelllaeMble 3aJaui HECIOKHBIMHA CXeMaMH, AUarpaMMaMy, HHOW rpaduKoit 1
HX KOMOMHALIMSMU.

KoMMmyHMKaTHBHBIEYHUBEPCAJIbHbIEyYeOHbIeIeCTBHS:

* B Xolle 0OCYyXIeHHs y4eOHOTO Marepuaia, pe3yibTaToB JabOpaTOpHBIX pabOT W MPOEKTOB
3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYXIaeMOH TE€Mbl M BBICKA3bIBAThb HMJIEH, HAlLlEJICHHBIC HA
peLIeHNE 3a/1a41 U NIOJAePIKaHue OaroKenaTeIbHOCTH OOILEHHS;

*  COMNOCTAaBJIATH CBOU CYXKICHHS C CY)KICHHMSMH JAPYTHX YYACTHUKOB JAUaiora, oOHapy>KUBaTb
pasyinure 1 CXOICTBO MO3UIIHIA;

*  BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H TUCbMEHHBIX TEKCTaX;

*  OyOJMYHO TPEACTAaBISATH PE3YJbTATHl BHIMOIHEHHOTO (PU3MYECKOTO OIBbITa (PKCIEPUMEHTA,
WCCIIEIOBAHUS, TPOEKTA);

* T[OHWMATh W HCIIOJB30BATh NPEHMYIIECTBA KOMAHJHOW W WHIWBHIYalbHOW paOOTHI MpHU
pEIIeHUH KOHKPETHOU (PU3MUECKON MPOOIIEMBI;

*  [PUHUMATH IIETT COBMECTHOH JIeSITEIbHOCTH, OPraHU30BBIBATh JCUCTBHS MO €€ JOCTIKEHHIO:
pacrpenesaTh poiH, O0CYXIaTh HPOIECCHl M PE3YJIbTaThl COBMECTHOW padoThl, 0000IIaTh
MHEHUS HECKOJIBKHUX JIFOJICH;

*  BBHINOJNHATH CBOK YacTh pabOThl, JIOCTHrasi KadeCTBEHHOTO pe3ylibTara II0 CBOEMY
HAIPaBJICHUIO U KOOPJHHUPYS CBOH JICUCTBHS C IPYTUMH YJIEHAMUA KOMaH/IbI;

*  OIICHUBATh KA4eCTBO CBOEro BKJaJa B OOIIUI TPOJMYKT 1O KPUTEPHSIM, CaMOCTOSTEIHLHO
c(hOpMYIIMPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJ’IflTI/lBHbIe YHUBEpPCAJIbHbIC y‘leﬁHI)le Z[eﬁCTBHﬂ

Camoopranuszanms:



BBISIBIISITH TPOOJIEMBI B JKM3HEHHBIX W Yy4YeOHBIX CHTyalUsX, TPeOYIOIIMX Uil PEIIeHHs
(bU3NUeCKUX 3HAHUH;

OpPUEHTHPOBATHCA B PA3IMUHBIX MOAXO0JAX MPHUHATUS pEIIeHUH (MHAMBHUIYaIbHOE, MPUHITHE
pelleHns B TpyIIe, IPHUHATHE PELICHUH TPYIIIOi);

CaMOCTOSITEIBHO ~ COCTABIATh allTOPUTM  peUIeHUs] (QU3MYECKOM 3aJauyd WiId  IJIaHa
UCCIIEIOBaHUSl C y4YETOM HWMEIOIIUXCS PECYpcoB W COOCTBEHHBIX  BO3MOKHOCTEH,
apryMeHTHpPOBaTh MpejJiaraeéMble BApHAHThI PEIICHUH;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 3a pelIeHHE.

CaMOKOHTpo.J'[I), 3IMOLUOHAIbHbLIANHTEIIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallM{ U [IpeUIarath IjaH €€ N3MEHECHNUS;

OOBSICHATh MPUYMHBl JOCTMOKEHUS (HEOOCTIDKEHMS) pPE3y/IbTaTOB [ESTEIbHOCTH, [aBaTh
OLIEHKY IIPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B [JESITEIBHOCT (B TOM YHCIE€ B XOJ BBIOJHEHUS (DU3UUECKOTO
UCCIICIOBAHUSI WM TNPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB, W3MEHMBLIMXCS CUTYalWH,
YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yiIbTaTa LEJIU U yCIOBUSIM;

CTaBUTH ce0si HAa MECTO IPYroro 4eiloBeKa B XOJIE CIOpa WM JUCKYCCHU Ha HAyYHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTHKY IPYToro;

MIPU3HABATh CBOE MPaBO Ha OMIMOKY NpH perieHnd (GU3NUECKUX 3a]a4d WIK B YTBEP)KICHUAX HA
Hay4HbIE TEMbI U TAKOE e MPaBO APYroro.

HPEJIMETHBIE PE3YJIBTATHI

K koHIty 00ydeHust B 7 KJacce MpeIMETHBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh

c(OpMHUPOBAHHOCTh y 00YYArOIIUXCS] YMCHUH:

WCIIOJIb30BATh MOHATHS: ¢du3nUeckue 1 XMMHUUYECKHE SIBICHUS, HAOII0IeHHE,
SKCHEPUMEHT, MOJIeNlb, THIIOTE3a, EJUHUIBl (QU3MYECKHX BEIMYMH, aToM, MOJEKya,
arperaTHble COCTOSIHUS BelIecTBa (TBEPIOE, )KUAKOE, ra3000pa3HOE), MEXaHUUECKOE ABHKCHUE
(paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAeKTOpHs, PaBHOACWCTBYIOLIAs CHUIIA,
nedopmanus (ynpyras, IacTudeckast), HEBECOMOCTb, COOOLIAIOLINECS COCYbI;

pasnuuate saBieHus (Audys3us, TEIUVIOBOE IBIKEHHE 4YacTUL BEIIECTBA, PaBHOMEpPHOE
JBIKEHHE, HEPAaBHOMEPHOE JIBIKEHHUE, NHEPLIUSA, B3aUMOJICHCTBHUE TEN, PABHOBECUE TBEPABIX
TeJ ¢ 3aKpeMIEHHON OChIO BpalllEHUs, ITepeada JaBIeHHs TBEPABIMU TE€IaMH, JKUIKOCTAMHA U
razamu, atMoc(epHoOe JaBJCHUE, IJIaBaHUE TeJl, MPEeBpAIlCHUS MEXaHHMUECKOW SHEPTHH) TI0
OMHCAaHUIO HMX XapaKTepPHBIX CBOICTB M Ha OCHOBE OIBITOB, JEMOHCTPHPYIOMIHUX TaHHOE
(uznueckoe sSBICHUE;

pacro3HaBaTh MPOSIBICHHE W3YyYEHHBIX (PU3UUECKUX SIBICHUI B OKPYXKAIONIEeM MHUpE, B TOM
yrcie (U3NUECKUE SBICHUS B MPHUPOJIC: TPUMEPHI BIKEHHS C PA3TUYHBIMH CKOPOCTSIMH B
JKUBOM W HEXUBOH IIPUPOAE, NEUCTBHE CWIbI TPEHHS B IPUPOAE U TEXHUKE, BIIUSHUE
aTMOC(epHOTo JaBlieHHUs Ha )KMBOM OpraHU3M, IUIaBaHWE PBIO, pbluard B TEJle YellOBeKa, MpHU
3TOM MEPEBOAUTH MPAKTHYECKYIO 3a/auy B y4eOHYIO, BBIICNIATH CYIIECTBEHHBIE CBOMCTBa
(mpu3HaKK) PU3HMYECKUX SIBICHUH;

ONMCHIBATh H3YUYCHHbIC CBOWCTBA TeN W (PU3MYECKHE SIBJICHUS, HCHOJIB3Ys (U3MUECKHUE
BEJIMYHMHBI (Macca, 00bEM, MIIOTHOCTH BEIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTb,
cuJla YIPYrocTH, cuja TSHKECTH, BEC Tella, CHJla TPEHUs, aBieHue (TBEPAOro Tena, KUIKOCTH,
ra3a), BRITAJKMBAIOIIAs CHJIa, MEXaHUYeCcKas padoTa, MOIIHOCTh, TJIEYO CHIIBI, MOMEHT CHUIBI,

KOS(b(bI/IHI/IeHT ITOJIC3HOI'O JIGfICTBI/I?I MEXAaHU3MOB, KHHCTHYCCKAasA U IIOTCHIOMAJIbHAs SHCPFI/IS[),



IpU ONUCAHWUHM MPAaBUIBHO TPAKTOBAaTh (PU3MYECKUN CMBICT HMCIOJIB3YEMbIX BEJIHYUH, HX
0003HAYCHUS U CIUHHLBI (PU3MYECKUX BEIMYMH, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOLINE TaHHYIO
(U3NUECKyI0 BETUUMHY C APYTHMH BEIMYMHAMH, CTPOUTH IPa(UKN N3yUYSHHBIX 3aBUCHMOCTEH
(hM3UIEeCKUX BEITMYHNH;

* XapakTepHW30BaTh CBOMCTBa TeN, (ZM3WUYECKHE SBICHHS W TPOIECCHI, HCIIONB3YS IpaBuia
CIIOKeHHsI cHull (BIONIb OJHOW mpsiMoii), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena,
MPaBUJIO paBHOBecHs phryara (0J0Ka), «30JI0TO€ TPaBHUIIO» MEXAHWKH, 3aKOH COXPaHECHHS
MEXaHWYECKOW SHEPTHH, IPHU 3TOM J[aBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aIMCHIBATH
€ro MaTeMaTHIeCKOe BBIPAKEHHE;

*  OOBACHATH (QU3MUYECKHE SBICHHUS, MPOLECCH W CBOWCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapakKTepa: BBIABIATH MPUUMHHO - -CJIEICTBEHHBIE
CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2 TIOTHUECKUX 1IaroB ¢ OMOPOil Ha 1-2 N3yYeHHBIX CBOWMCTBA
(u3NUecKuX SBICHUM, GPU3NUSCKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

* peuiath pacy€THBIC 33/1a4H B 1-2 IEHCTBHUS, HCTIOB3Ys 3aKOHBI U JOPMYIIBL,

CBsI3bIBatONINE (PU3NUCCKIE BEIINIUHBL: Ha OCHOBE aHaJIN3a YCIIOBUS 331a4u
3aMHCHIBATh KPATKOE YCIOBHUE, MOICTABIATH (DM3MUECKUE BETHIHHEI B (POPMYIIBI H
MIPOBOJIUTH PACUETHI, HAXOIUTH CIIPABOYHEIE TaHHBIE, HEOOXOAUMEIE IS PEIIeHNS 33/1a4, OIICHUBAThH
PEATMCTUIHOCTD TTONyYeHHON (PU3NIECKON BEITMINHEI;

* pacrmo3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO PEIIUTh MPH MOMOIIN (PH3MUECKUX METOIOB, B OMMMCAHUHU
WCCIICIOBAHUS BBIIEISTH IIPOBEPseMOe PEAoiIoKeHrne (TUIIOTE3Y), pa3indaTh U MHTEPIPETHPOBATh
MOJTyYeHHBIN Pe3yNbTaT, HAXOJUTh OIIMOKY B XOJIE OTIbITA, AETaTh BHIBOJKI 110 €T0 PEe3yIbTaTaM;

* TMPOBOJUTH OTBITHI [0 HAOIIOICHHIO (PUZNUECKUX SBICHUN WIH (PU3UUECKUX CBOHCTB
Ten:  GopMyIHpPOBATH MPOBEPsIEMbIC TIPEATIONOKEHNUS, COOMPATh YCTAHOBKY M3
MPESIOKEHHOTO 000PYAOBaHHUS, 3aIIUCHIBATH X0/l ONBITA U ()OPMYIUPOBATH BHIBOJIBL;

¢ BBIINIOJIHATH NPAMBIC USMEPCHUA PACCTOAHNA, BDEMEHU, MACChI TCJIa, O6’béMa, CHJIbI U TEMIICPATYPHEI C
WCTIOJIb30BaHUEM aHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, 3aNMCHIBATH MOKA3aHHsI MPUOOPOB € YIETOM
3aJJaHHON aOCOJIFOTHOM MOTPEITHOCTH N3MEPEHNUH;

* TIPOBOJUTH MCCIIEIOBAHIE 3aBUCHMOCTH OJHON (YM3MYECKON BEITHMUMHBI OT JIPYTOH C MCIIOIb30BaHUEM
MPSIMBIX M3MEPEHHH (3aBUCUMOCTH TYTH PAaBHOMEPHO IBWXKYIIETOCS Tella OT BPEMEHH IBMKEHUS
Tela, CWIBl TPEHUS CKONBKEHHS OT Beca Tena, KadecTBa OOpabOTKM TIOBEPXHOCTEH Tel H
HE3aBHCUMOCTH CHWJIBI TPEHHS OT TUIOIIATU COMPUKOCHOBEHHS TEJ, CHIIBI YIIPYTOCTU OT yITHHEHUS
MIPYKHUHBI, BHITAJTKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YacTh Teja M OT TUIOTHOCTH JKHUJIKOCTH,
e€ HEe3aBHCHMOCTH OT IUIOTHOCTH TeJla, OT TIyOWHBI, Ha KOTOPYIO TOTPYXKEHO Telo, YCIOBHH
TUTaBaHUsSI Tell, YCIOBHH PaBHOBECHS pblyara W OJIOKOB), yU4acTBOBaTh B IUIAHMPOBAaHUH y4eOHOTO
HUCCICI0BaHMUsI, CO6I/IpaTI) YCTAaHOBKY W BBIIIOJIHATE HU3MEPCHHUA, CICAYysS MNMPCAJIOKCHHOMY IIJIaHYy,
(UKCHpPOBaTh PE3yIbTATHI MOTYUYECHHON 3aBUCUMOCTH (PU3UUECKUX BEIIMYMH B BHJE MPEJIOKEHHBIX
Ta6J'II/IH )41 I‘pa(l)I/IKOB, JCJIaTh BBIBOABI 1O PE3YyJIbTaTaM UCCICAOBAHMA

¢ TIMpOBOAUTH KOCBCHHBIC H3MCPCHUA (bI/ISI/I‘IeCKI/IX BCJIMYHUH (HJ'IOTHOCTI) BCIIIECTBaA
KHUJIKOCTH M TBEPJIOTO Tella, CUJIa TPEHHs CKOJILKCHUS, JIABICHUE BO3/yXa, BHITAKMBAIONIAS CHJIA,
JecTByomas Ha MOTPY)KEHHOE B KHUIKOCTb TENO, KOA(PGHUIMEHT IMOJIE3HOTO NEHCTBUS MPOCTHIX
MEXAaHU3MOB), ClleAysl NPEIJIOKEHHOM HMHCTPYKLHMM: TPH BBIOJHEHWM HW3MEPEHUH coOupartb
9KCTIIEPUMEHTAIILHYIO YCTAHOBKY M BBIUYMCIISITH 3HAYCHNUE HCKOMOH BEJIMYHHBI,

e cobI0IaTh MpaBUIa TEXHUKU 0E30MaCHOCTH npu paboTe ¢ 1abopaTOPHBIM
o0opyioBaHUEM;
* yKasplBaTh  MPHHIUIBI JCHCTBHUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:  BECHI,

TEPMOMETP, TUHAMOMETP, COOOMIAIONTHECS COCY/IbI, 6apOMETP, PhIUAr, MOBMKHBIA ¥ HETIOIBYKHEII



6J'IOK, HaKJIOHHAas ITIJIOCKOCTh,

° XapaKTCpHU30BaTh NPUHIUIIBL ﬂeﬁCTBHH HU3YUCHHBIX HpI/I60pOB 1 TCXHHUYCCKUX YCTpOﬁCTB C OHOpOﬁ

Ha HUX OIIMCaHMs (B TOM YHUCJIIC. IMOAIIMUITHUKH, YCTpOﬁCTBO BOOOIIpOBOJA, FI/II[paBHI/I'-ICCKI/Iﬁ mpecc,

MaHOMETp, BBICOTOMED, MOPIMHEBON HACOC, APEOMETP), UCTIONIB3YSI 3HAHHS O CBOUCTBAX (PU3NUCCKUX

SBIICHUI 1 HEOOXOANMBIe (Ppr3MYecKre 3aKOHBI U 3aKOHOMEPHOCTH;

*  TIPUBOJIHTH npuMepsl  (HaXOAUTh HH(POPMAITHIO 0 MpuMepax) MPaKTHIECKOTO

WCITOJIB30BaHUS (PHM3UUICCKUX 3HAHWN B TIOBCEIHEBHOM YKHU3HM IJIs 0OecIeueHus 0€30MacHOCTH IPH

oOpaieHun ¢ IpuOOpaMyu W TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHS 3IOPOBBS M COOJIFOACHUS

HOPM SKOJIOTHUYECKOTO TMOBEJICHNS B OKPYXKAOIIEH cpeie;

OCYILIECTBIIATh OTOOP MCTOYHHWKOB WHQpOpManun B VHTepHETE B COOTBETCTBUH C 3aJaHHBIM
MOKUCKOBBIM 3allPpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAaHUM W MyTEM CpPaBHEHHUS Pa3IMUHBIX
HUCTOYHUKOB BBIACIATh MHOOPMAIHIO, KOTOPAs SIBISETCS MPOTHBOPEYMBON WIIM MOXKET OBITH
HEIOCTOBEPHOM;

UCIIOJIb30BaTh TPU BBHIMOJHEHWH YUYEOHBIX 3aJaHUil HAy4YHO--TIONYJSIPHYIO JUTEPaTypy
(U3NUECKOTO COMAEpXKaHMs, CHpPABOYHBIE MaTepuanbl, pecypchl ceTd HTepHeT, BiageTh
npuéMaMH KOHCIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHUs WHGOPMALUM W3 OJHOH 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3maBaTb COOCTBEHHBIE KpaTKHe IHChMEHHBIE M YCTHBIE COOOIIeHHWs Ha OCHOBE 2-3
HUCTOYHUKOB MH(pOpManru GU3NUECKOrO COACPIKaHUs, B TOM YHCIe MyOIMYHO AENaTh KpaTKue
cooOIIeHUs] O pe3ybTaTax MPOCKTOB WM YYEOHBIX HCCIIEAOBAaHMN, IPU 3TOM I'PaMOTHO
HCIIONb30BaTh U3Y4YECHHBIN HOHATUHHBIN anmapar Kypca (GU3UKH, CONPOBOXKIATH BBICTYIIJICHUE
Mpe3eHTaluew;

MIPH BBIMOJIHCHUU YYCOHBIX MPOEKTOB U MCCICAOBAHUN paclpeeisTh 003aHHOCTU B TPYIIIE
B COOTBETCTBHM C IIOCTABJICHHBIMH 3aJadyaMH, CJICOAUTH 3a BBIIIOJIHCHHCM IIJIaHa I[eI\/'ICTBI/II\/'I,
aZICKBATHO OILICHUBATh CO6CTBCHHLII7[ BKJIaJd B ACATCIBHOCTL TI'PYIIIbI, BBICTPAaMBATh

KOMMYHUKATHUBHOC B33HMO}Z[CI71CTBHG, YUYUTBIBAass MHCHUC OKPYKarOMuX.

K koHIty 00ydeHus B 8 KJjacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXKaTh

c(hOpMHPOBAHHOCTD y 00YHAIOIUXCS] YMEHU:

WCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JIBU)KEHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHMSI BEIIECTBA, KPUCTAJUIMYECKHE M aMOp(QHbIE Teja, HACBIIICHHBIA W
HEHACBHILICHHBIA Map, BIAXHOCTb BO3IyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOMH
JBUraTeb, 3JEMEHTApHBIN BIIEKTPUUYECKUN 3apsil, 3JIEKTPUUYECKOe I0Jie, NMPOBOIHUKH U
JU3JIEKTPUKH, TOCTOSHHBIHM 3JIEKTPUIECKUN TOK, MArHUTHOE I10JIE;

pasiuyarh sBJeHMs (TEIUIOBOE pAaCIIUpEHUE U CKaThe, TeIulolepejaya, TeIUIOBOE
paBHOBecHe, CMauyMBaHUE, KaNWUIAPHBIE SBICHHUSA, HCIApeHHe, KOHACHCAIMs, TUIaBJIEHUE,
KpucTaum3anus (OTBepAEeBaHUE), KUIIEHHE, Terionepeiada (TerIonpoBOIHOCT, KOHBEKIINA,
W3Iy4YeHHe), dIEKTPU3alMs Tel, B3aUMOJAECUCTBUE 3apAl0B, JIEHCTBHUS IJIEKTPUUECKOTO TOKA,
KOPOTKO€ 3aMbIKaHH€, B3aMMOIEHCTBHE MAarHUTOB, IEHCTBIE MarHUTHOTO TOJI Ha MPOBOJIHUK
C TOKOM, 3JIEKTPOMAarHUTHAA MHIYKIIHM) TI0 ONTUCAHNIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX AaHHOE (PU3HYECKOE SIBJICHNUE;

pacro3HaBaTh MPOSBICHUE M3YyYEHHBIX (PU3MYECKHUX SIBICHUH B OKPYXAalOIIEM MHPE, B TOM
yrcie GU3NIecKue sIBIICHUS B IPUPOJIE: MIOBEPXHOCTHOE  HATSHKEHHE U
KalWJUIApHBIE SBICHUS B IPHUPOJE, KPUCTAIUIBI B NpUpoAe, u3nydyeHne CoiHIa, 3aMep3aHue
BOZIOEMOB, MOPCKHE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHETa, SJIEKTPHUECKHE SIBICHUS
B aTMoc(epe, SJIEKTPHUUECTBO KHUBBIX OPraHU3MOB, MAarHUTHOE MoJie 3eMH, Ipeid MOJI0COB,
pOJIb MarHWTHOTO TOJSA Ui JKM3HU Ha 3emiie, MOJSIPHOE CHSHHUE, NMPH 3TOM IEPEBOJUTH



MPaKTUYECKYI0 3aJady B Y4YeOHYIO, BBIACTATH CYyLIECTBEHHBIE CBOIcTBa (TPU3HAKH)
(u3NUECKUX SBICHUIA;

*  ONHKCHIBaTh HW3yYCHHBIC CBOWCTBA Tel W (DU3UYECKUE SIBICHUS, HUCIONB3ySd (QH3UMUECKHE
BCJIMYMHBI  (TEMIeparypa, BHYTPEHHSS OHEPrHs, KOJIWYECTBO TEIUIOTHI, yJelbHas
TETIIOEMKOCTh BELIECTBA, yACIbHAs TEIUIOTA IUTABJICHHS, YIeJIbHAs TeIUIOTa MapooOpa3oBaHus,
ylenpHas TEIUIoTa CrOpaHMs TOIUIMBA, KOX()(UIMEHT TOJIE3HOTO NEeWCTBHS TEIUIOBOM
MAIlIHBI, OTHOCUTENIbHAS BIQXKHOCTD BO3/yXa, SIEKTPUUCCKUI

3apa], CHiIa TOKa, DJJIEKTPUYECKOe HaNpsDKeHWe, CONPOTHBICHHE IPOBOAHUKA, YAETbHOE
CONPOTHUBIICHNE BEUIECTBA, pad0Ta M MOLIHOCTh JIEKTPUYECKOTO TOKA), MPH ONMCAHUH MPABHIIBHO
TPaKTOBaTh (PU3MYECKUN CMBICI HMCIOJb3YEeMBIX BEIMYUH, 0003HAUEHHS M COUHULBI (PU3MUECKUX
BEIMYHMH, HAaXOAWTh (OPMYJBI, CBA3BIBAIOIIME JAHHYIO (U3WYECKYyI0 BEIHMYMHY C APYTHMH
BEIMYMHAMH, CTPOUTH IPpaMKH H3YUECHHBIX 3aBUCHMOCTEH (PU3MYECKUX BEIHYMH;

XapaKTepu30BaTh CBOMCTBAa Ted, (U3MYECKUE SIBICHHS U TPOLECCHI, HCIONb3Ysl OCHOBHBIE
TIOJIOKEHHUST MOJIEKYIJISIPHO--KHHETHYECKOW TEOPHH CTPOCHUS BEIECTBA, NMPHHLHUI CYIEPIO3UINN
nosel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsija, 3akoH OMa JuIs yyacTKa LENu, 3aK0H
Jlxoyns-JIeHna, 3aK0OH COXpaHEHHs SHEPTHH, TIPH 3TOM JIaBaTh CJIOBECHYIO (hOpMyIHUPOBKY 3aKOHA U
3aIMCHIBAaTh €r0 MaTeMaTHYECKOE BBIPAKEHHE;

0OBSACHATH (PU3NUECKHE MPOIIECCHI U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaIIHHTIPAKTHKO-
OPHEHTHPOBAHHOTO Xapakrepa: BBISIBIISATD

NPUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOMTH OOBSCHEHHE M3 1-2 JIOTHYECKHX IIaroB ¢ Omopoi Ha 1-2
M3YYEHHBIX CBOWCTBA (PM3MYECKUX SBICHUH, PU3MICCKIX 3aKOHOB MM 3aKOHOMEPHOCTEH;
pemarp pacuéTHbIE 3aJauu B 2-3 NeHCTBUS, UCTIONB3YS 3aKOHBI ¥ (POPMYIIBI,
CBSI3BIBAIONINE (PU3UUECKUE BETTUIHHBI: Ha OCHOBE aHaJIM3a yCJIOBUS 3a/1auu

3allUCHIBaTh KPaTKOE€ YCIIOBHE, BBISBIATH HENOCTATOK JAaHHBIX JUIS PELICHUs 3a/1add, BHIOMpATh
3aKOHBI B (HOPMYITBI, HEOOXOIUMEBIE JUIs €€ PEeLICHNUs, TPOBOIUTH PACUETHI M CPABHUBATH MMOTYYCHHOE
3HaUYeHUe (PU3NYECKON BETMYMHBI C H3BECTHBIMU JTAHHBIMHU;
pacro3HaBaTh po0JIeMbl, KOTOPBIE MOKHO PEIIUTh PH TTOMOIIH (PU3UIECKUX
METO/IOB, MCIIOJB3YsI OIMCAHNE MCCIIEIOBAHNS, BBIICTATH IIPOBEPSEMOE MPEAIOI0KEHHE, OLICHUBATh
NPaBHIBHOCTH MOPSIIKA MPOBEACHUS UCCIICIO0BAHUS, ICJIaTh BBIBOIBI;

NPOBOJIUTH OIBITEI 10 HAOMIOACHUIO (U3MYECKUX SBICHUHA WM (U3HYECKUX CBOWCTB Tel
(KanmUIApHBIE SBICHHS, 3aBHCUMOCTD JIaBJICHHS BO3JyXa OT €ro o0b&Ma, TeMIepaTypbl, CKOPOCTH
npolecca OCTBIBAHMS M HArPEBAHUSI IPU U3ITYYSHUH OT IIBETa U3ITydaroniel (IIorIonaomnei)
HOBEPXHOCTH, CKOPOCTb UCTIApEHHs BOJBI OT

TeMIIepaTypsl JKUJIKOCTHU U TUTOIIAAN €€ TOBEPXHOCTH, 3JIEKTPHU3ANUS T U
B3aUMOJICHCTBUE JICKTPUUECKUX 3apsiOB, B3aMMOJICHCTBHE MOCTOSIHHBIX MAarHUTOB, BU3yallM3allys
MarHUTHBIX TIOJeH MOCTOSHHBIX MAarHMWTOB, JAEWUCTBHS MAarHUTHOTO TOJIS Ha TPOBOJHUK C TOKOM,
CBOWCTBA AJIEKTPOMATHHUTA, CBOMCTBA JIEKTPOABHUTATENS TOCTOSIHHOTO TOKA): (hopMynHpoBaThH
MPOBEPsIEMbIE MTPEIION0KEHHS, COOUPATh

YCTaHOBKY M3 MPEJIOKEHHOTO 000pYI0BaHMUSI, OITUCHIBATH XOJ1 OIbITa ¥ (YOPMYITHPOBATH BEIBO/IHI;

BBITIOJIHATD NPSIMBIE M3MEPEHHUS] TeMIIEPaTypbl, OTHOCUTEILHOW BIaXHOCTH BO3/yXa, CHJIBI TOKA,
HaNpsDKEHUsl C  HCIOJb30BaHUEM AaHAIOTOBBIX MPHOOPOB M JAaTYMKOB (DU3NYECKHUX BEIUYMH,
CPaBHHUBATb PE3YJIbTAThl U3MEPEHUH ¢ YUETOM 3aJaHHON aOCONMIOTHON OTPEIIHOCTH;

MPOBOJUTH HCCJIEIOBAHWE 3aBHUCUMOCTH OJHOW (U3UUECKOW BENIWYMHBI OT JAPYrol cC
WCIIOJIb30BaHUEM NPSAMBIX M3MEPEHUH (3aBHUCUMOCTH CONPOTHBICHHS MPOBOJHHKA OT €ro JJIUHBI,
TUIOILA/IM MOTIEPEYHOT0 CEYEHHUSI U YJIEIIbHOTO CONPOTHBICHHS BELIECTBA MPOBOAHMKA, CHIIBI TOKa,
WIYIIETO Yepe3 MPOBOJHHK, OT HANpPsDKEHHS HA TPOBOJHUKE, MCCIICAOBAHHUE TIOCIIE0BATEILHOTO H



napauiCJibHOI o COCI[I/IHCHI/Iﬁ HpOBOI[HI/IKOB)Z

IUIAHUPOBATh MCCJICAOBAaHUE, COOMpPATh YCTAHOBKY W BBIMIOJNHATH W3MEPCHHS, CICAYS
MPEJIOKCHHOMY TUTaHy, (PUKCUPOBATh PE3YJIbTAThl TOTYYCHHON 3aBHCUMOCTH B BHJIC TaOJIHII
1 TpaduKOB, JIENNaTh BBIBOBI 10 PE3YIhTaTaM HCCIIEIOBAHIIS,

MIPOBOJIUTH KOCBEHHBIE M3MepEHUs (HU3NIECKIX BEeIHYNH (yIeIbHas TeIUIOEMKOCTh BEIECTBa,
COTIPOTHBJICHHE IPOBOAHMKA, paboTa W MOIIHOCTH DJJIEKTPHUYECKOTO TOKA): IUTAHUPOBATH
M3MEepeHwst, cCOONpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYys MPENIOKEHHON MHCTPYKIIHH,
Y BBIYUCIIATH 3HAYCHNE BETMYNHEI;

coO0JIroIaTh paBUiIa TEXHUKH 0€301IacHOCTH IIPH paboTe ¢ T1abopaTOpHBIM 000y IOBAaHHEM;
XapaKTepU30BaTh MPHUHIMUILI JCHCTBHS M3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOUCTB C
OMOpOH Ha WX OMHMCAaHUs (B TOM YHMCIE: CHUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, HapoBas
TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUHUK JICKTPHUCCKOW IHEPTUU, IEKTPOOCBETUTEIIBHEIC
puOOPkI, HArPEBATENBHBIC IEKTPONPUOOPHI (MIPUMEPBI), IEKTPUUSCKUE MPEIOXPAHUTEIIH,
AJICKTPOMArHUT, AJICKTPOJBUTATEIb MOCTOSHHOTO TOKA), MCIIONB3Yysl 3HAHUS O CBOMCTBax
(u3nUecKuX SBICHUN U HEOOX0AUMBIE (PU3HUYECKHIE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA M M3MEPHUTENbHBIE MMPUOOPHI TI0 CXeMaM H
CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBI TEPMOMETpP, TEPMOC, IICHXPOMETP, THUTPOMETD,
JBUTATEh BHYTPEHHETO CTOPAHUS, SJIEKTPOCKOIL, PEOCTAT), COCTABIISATH CXEMBI SJEKTPUIECKIX
Lerneil ¢ mocieoBaTeIbHBIM U apaJlIeIbHBIM COSTMHEHHEM 3IIEMEHTOB, pa3indasi YCIOBHBIC
0003HaYEHUS IIEMEHTOB AIIEKTPUUECKUX IIETIeH;

MPUBOIUTH MIPUMEPHI (HAXOIUTh HH(POPMALIUIO O MPUMEpaxX) MPaKTUIECKOTO HUCTIOIh30BAHUS
(pM3UYECKUX 3HAHWH B MIOBCEAHECBHOM JXU3HHU 11 o0ecrieueHus: 0€30MacHOCTH MPHU O0paICHUN
C mMpuOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHCHMsSI 3I0POBBS M COOJIOACHHUS HOPM
9KOJIOTMYECKOTO MOBEICHUS B OKPYIKAIOIICH Cpe/ie;

OCYIICCTBIIATh MOMCK WH(poOpMaIu (U3NIECKOro cojepxaHus B VIHTepHETE, Ha OCHOBE
AMEIONIUXCSA 3HAHWA W IyTéM CpPaBHEHUS JIOTIOJHHUTEIBHBIX HWCTOYHHMKOB BBIICISITH
nHGOPMAITUIO, KOTOPAs SBJISICTCS IPOTUBOPSUNBOM MM MOXKET OBITh HEJIOCTOBEPHOM;
WCIIONb30BaTh TIPH BBHIMOJHEHWH YYE€OHBIX 3aJ[aHUi HAYYHO--TIONMYJSPHYIO JIUTEPATypy
(hm3UYecKoro CoJepXKaHWs, CIPABOYHBIE MaTepHalbl, pecypchl ceTu UWHTepHeT, BianeTh
nmpuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi WH(OpPMAIMU W3 OJHOW 3HAKOBOM
CUCTEMBEI B JIPYTYIO;

c03/1aBaTh COOCTBEHHBIE IMCHMEHHBIE H KPaTKUE YCTHBIE COOOIIeH s, 00001as nHPOpMAIHIO
13 HECKOJBKUX UCTOYHUKOB (DU3MUYECKOTO COACPIKAHUS, B TOM YHCIE MTyOINYHO TTPEICTABIAT
pe3ynbTaThl TMPOEKTHOW WM HWCCIENOBATEIbCKOW JIEATENBHOCTH, IPH 3TOM TPAMOTHO
WCTIONIb30BaTh N3yUEHHBIN MMOHITHWHBINA ammapar Kypca (U3UKH, COPOBOXKAATH BBHICTYIUICHHE
Mpe3eHTalueH;

MIPH BBITIOJTHEHUH YUYE€OHBIX MPOCKTOB U UCCIICA0BAHUI (U3NUCCKUX MPOIECCOB PACIIPEACIIATh
00s3aHHOCTH B TpYIIlE B COOTBETCTBHM C TIOCTABICHHBIMH 3aJjadaMU, CJEIUTh 3a
BEITIOJTHEHWEM TIIaHA JCHCTBUI U KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHWBATh COOCTBEHHBIN
BKJIJ] B ICATEIIEHOCTh TPYIIIBI, BHICTPAUBAaTh KOMMYHUKATUBHOE B3aHMOJICHCTBUE, MPOSBIISS
TOTOBHOCTH pa3peliaTh KOH(PIUKTHL.

K KOHIY O6y‘leHI/I$I B 9 KkJacce MMPpEAMCETHLIC PC3YyJIbTATHI HA 0a30BOM YPOBHE OOJIZKHBI OTpaKaThb

c(hOpPMHUPOBAHHOCTDH y 00YHAIOIIUXCS YMEHUH:

HCIIOJIB30BaTh IIOHSTHSL: cucTeMa OTcuéTa, MaTepHualIbHasl TOUKa, TPACKTOPHS,
OTHOCHUTENIFHOCTh MEXaHHWYECKOTO JABIDKEHHS, nedopmarus (ympyras, IUTacTHYecKas), TpeHHe,
HEHTPOCTPEMHUTEIHHOE YCKOPEHNE, HEBECOMOCTD M MEPETPY3KH, IEHTP TSHKECTH, aOCOTMIOTHO TBEPI0E



TEeJO, LEHTP THKECTH TBEPAOTrO Teja, PaBHOBECHE, MEXaHHMUYECKHE KoJeOaHWs M BOJHBI, 3BYK,
WHQPa3ByK M YyIbTPa3BYyK, JJIEKTPOMATHUTHBIC BOJHBI, IIKaja SJIEKTPOMAarHUTHBIX BOJIH, CBET,
OMU30PYKOCTh U JaNbHO30PKOCTh, CHEKTPHI UCIyCKaHUSI M TOTJIOMIEHUs, anbga-, Oeta- U raMma-
W3JTy4€HUs], U30TOIIbI, SIACPHAS YPHEPIETHUKA;

*  pa3nuuaTh  SABIEHUS ~ (paBHOMEPHOE UM  HEpaBHOMEpPHOE  MNPSAMOJIMHEHHOE  IBHKECHHE,
PaBHOYCKOPEHHOE MPSIMONIMHEHHOE JBIKEHHE, CBOOOAHOE MaZCHUE TEJI, PABHOMEPHOE JIBH)KEHHE 110
OKPY>KHOCTH, B3aUMOJICHCTBHE TEJI, PEaKTUBHOE JBIDKEHHE, KOoJeOaTeIbHOe IBIKEHHUE (3aTyXatoLue
U BBIHYKICHHBIE KOJIEOAaHUs), PE30HAHC, BOJIHOBOE IBMKEHUE, OTPAKEHUE 3BYKa, NMPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTPaKCHHE U IIPEJIOMJIEHHE CBETa, IIOJIHOE BHYTPEHHEE OTpPakKeHHE CBETa,
paszyokeHre Oeloro cBeTa B CIEKTP M CIOXKEHHE CHEKTPaJbHBIX IIBETOB, IUCIIEPCHS CBETa,
€CTECTBEHHAs! PaJHUOaKTHBHOCTh, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTpa M3IYYCHHUS) 110 OMHCAHUIO
MX XapaKTEePHBIX CBOMCTB U HA OCHOBE OMNBITOB, IEMOHCTPUPYIOLINX JTaHHOE (DU3NYECKOE SIBICHUE;

*  pacro3HaBaTh MPOSIBIICHWE M3YYCHHBIX (U3MUECKUX SBICHUI B OKpYXaroleM Mupe (B TOM 4HCIe
(1)I/I3I/I‘ICCKI/IC SBJICHUA B NpPUPOAC. MPUIMBBI U OTJIUBBLI, JABWXCHUC IIJIAHCT ConueyHou CHCTCMBI,
PCAKTUBHOC OBMIKCHUC JKHUBBIX OPraHM3MOB, BOCHPHUATHUC 3BYKOB JXHUBOTHBIMH, 3CMIICTPACCHUC,
ceiicMu4ecKue BOJHBI, LyHAMH, X0, L[BETa T€J, ONTHUYECKHUE SBJICHUS B MPUPOAE, OHOIOrHYecKoe
JefcTBUE BHIUMOTO, YIbTPAaHUONIETOBOTO M PEHTIEHOBCKOTO M3JIY4YCHUH, €CTECTBEHHBIH
panuoaKkTUBHBIN (OH, KOCMHYECKHE Jy4YH, PaJAMOAKTUBHOE M3JIyYCHUE MPUPOAHBIX MHUHEPAJIOB,
JeHCTBUE PpAAMOAKTHUBHBIX M3JIyYeHUH Ha OpraHu3M 4YeliOBEKa), IPpH O3TOM IEPEBOAUTH
MPAKTHYECKYIO 3a/lady B yYeOHYIO, BBIIENATH CYIIECTBEHHBIC CBOWCTBA (MPHU3HAKH) (PU3NIECKUX
SIBIICHHI,

¢ OIIUCBIBATH HM3YYCHHBLIC CBOMCTBa TeJl U (I)I/I3I/I‘IGCKI/IC SABJICHUSA, MCIIOJIB3YA (1)I/I3I/I‘IGCKI/IG BCJIMYHUHBbI
(cpenHsisi ¥ MTHOBEHHAsI CKOPOCTbH TeJla MPY HEPaBHOMEPHOM JIBHXKCHUH, YCKOPEHHE, TIepeMelICHuE,
MyTh, YIJIOBas CKOPOCTh, CHJa TPEHHS, CHJIA YNPYTOCTH, CHJa TSDKECTH, YCKOpEHHE CBOOOIHOTO
naaceHus, BEC TeEjla, HUMIIYJIbBC TCJla, HMIYJIbC CHUJIbI, MCXaHHUYCCKasa pa60Ta n MOUIIHOCTB,
MOTCHUHAJIbHAsA OJSHEPrusd TeEjda, MNOAHATOrO HaJd IMOBECPXHOCTHBIO 3€MJIM, MOTCHUHAJIbHASA OSHEPIus
coKaTon IMPY>XXWHbI, KUHCTUYCCKAsA OHEPTHA, IOJHAsA MCXaHW4YECKad OJSHEPrud, MnepuoJ v 4YacToTa
KoyieOaHuil, IUIMHAa BOJIHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTelb
NPEIOMIICHHSI CPEZbl), P ONMCAHMM NPABMIIBHO TPAaKTOBaTh (PU3MYECKUH CMBICT HCIOIb3YEMbIX
BEJIMYMH, OOO3HAYECHUS W €AWHHUIBI (U3MUECKUX BEIMYMH, HAXOIUTHh (OPMYJIBI, CBS3BIBAIOLINE
JaHHYIO (HU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMM, CTPOUTH TpaduKd HM3YIEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEIMUMH;

*  XapakTepU30BaTh CBOMCTBA TeJ, (PU3UUECKUE SBJICHUS M IPOLECCHI, UCHOIb3YS 3aKOH COXPaHEHUs
OHEPTHUHU, 3aKOH BCEMUPHOI'0 TATOTCHUA, MPUHIUII CYTNICPIIO3UINUN CUJI, TPUHIIUIT OTHOCHUTCILHOCTU
lanunest, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHWS MMITYJIbCa, 3aKOHBI OTPAXKECHUS W TPEIOMIICHHS
CBETa, 3aKOHBI COXPAaHEHHs 3aps0BOTO M MacCOBOTO YHCEN MPH SICPHBIX PEAKLUsX, MPH 3TOM
JIaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATH €70 MAaTEMATUIECKOE BHIPAKEHHE;

* O6’I)51CH$ITL (1)I/I3I/I‘IGCKI/IC MpoUeCCChI 1 CBOIiCTBa TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTHUKO-
OPHEHTHUPOBAHHOIO XapaKrepa: BBIABIISITD NIPUYUHHO--
CIICZICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHHE M3 2-3 JIOTHUECKUX IAroB C OMOPOH Ha 23 M3y4eHHBIX
CBOMCTBa (PU3NYECKUX SABICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;

* pemaTh pacy€THBIE 3a7aud (OIHMparoIIuecs Ha CUCTeMy W3 2-3 ypaBHEHHH), UCIOJNB3Ys 3aKOHBI U
¢dbopmybl, cBs3pIBatonIre GU3MUECKUE BEIMYMHBL: HA OCHOBE aHaJIM3a YCJIOBHS 3a/a4M 3alUCHIBATH
KpaTKoe YCIOBHE, BBIIBIIATH HEAOCTAIONIME MM W30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI H
¢dopMynbl, HEOOXOIUMBIE JUIS PEIICHHs, HPOBOAUTH Pacu€Thl M OLEHHMBATH PEATUCTHYHOCTD
MOJYYEHHOTO 3HaUCHHS (PUINUECKON BEINUHHBI;



pacmo3HaBaTh NpoOJIeMbl, KOTOPbIE MOKHO PELINTh MPHU MOMOIIN (HU3UUYECKUX METOIOB, UCTIONB3YS
OMMCAaHHWE HCCIIEOBaHMs, BBIACIATH MpPOBEpSEMOE MPEANON0KEHHE, OLEHUBATH TMPAaBHILHOCTD
TOpsIZIKa IPOBEACHUS UCCIIENOBAHMS, JeNIaTh BBIBOJIBI, HHTEPIPETHPOBATh PE3YIbTaThl HAOII0IeHHH
Y OTBITOB;

MIPOBOJUTH OIBITHI 110 HAOMIOAEHHUIO (PH3MUECKUX SBICHUHA W (U3NIECKIX CBOWCTB Tel (M3ydeHue
BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS JHEPTUM, 3aBHCUMOCTh IEpHoJia KOJeOaHW
NPY>KUHHOTO MasiTHUKA OT MACChI TPy3a H JKECTKOCTH NMPYKUHBI W HE3aBUCHMOCTh OT aMILIHTYIbI
MaJIbIX KoJieOaHW, TPSMOIMHEIHOE pacpoCTpaHCHUE CBETa, pa3jioKeHne OeNoro CBeTa B CHEKT,
U3yYeHHE CBOMCTB HM300pakeHUS B IUIOCKOM 3€pKalie M CBOMCTB HM300pakeHHsI TpeaMeTa B
coOuparomieli nuH3e, HAOMIOJCHHE CIUIOIIHBIX H  JIMHEWYaThIX  CHEKTPOB  H3YYEHUS):
CaMOCTOSITETIbHO COOMpPATh YCTAHOBKY M3 H30BITOYHOrO0 Habopa OOOpYAOBaHHWsS, OMHUCHIBATH XOJ
OTIBITa M €ro pe3yJbTaThl, GOPMYyIHPOBATH BHIBOIHI;

NPOBOJAWTH TPH HEOOXOAMMOCTH CEPUI0 MpPSIMBIX HW3MEPEHUH, Ompeaessisi CpeiHee 3HauYeHHUE
nu3MepsieMol BennuuHBl (POKYyCHOE paccTosiHue coOupatomield JIMH3bI), OOOCHOBBIBATH BBIOOD
croco0a n3MepeHust (M3MEPUTEIBHOTO IPUOopa);

MPOBOJUTh HUCCICIOBAHUE 3aBHUCUMOCTEH (DU3MYECKUX BEIHMYUH C HCIIOJNB30BAHUEM TIPSMbBIX
U3MEpeHH (3aBUCHMOCTh TYTH OT BPEMEHH NPU PABHOYCKOPCHHOM JBIWDKCHHH 0O€3 HavaIbHOM
CKOPOCTH, TMEpHoJia KOJNeOAHMH MAaTEeMAaTUYCCKOTO MAasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTIia
OTpaXCHHs CBeTa OT yrjia MaJcHHs W yIiia NPeJOMJICHUS OT yria TaJeHHs): IUIaHUPOBATh
UCCIICIOBAHNE, CAaMOCTOSTEIbHO COOMpPATh YCTAHOBKY, (DHKCHPOBATh pe3yibTaThl IMOJYyYCHHON
3aBHCUMOCTH (PM3MUYECKUX BEIWYMH B BUJE TAOMHIl U rpadUKOB, JENATh BHIBOJABI MO pe3ybTaTaM
UCCIICTIOBAHUS;

MPOBOJNTH KOCBEHHBIC W3MepeHHs (GU3NUECKUX BETUUUH (CPeIHssi CKOPOCTh M YCKOPEHHUE Tela MpH
PaBHOYCKOPEHHOM  JIBW)KGHHH, YCKOpPEHHE CBOOONHOIO MajAeHUs, KECTKOCTh MPY>KUHEI,
KO3 QUIIMEHT TpEeHUsI CKONBXKECHHUS, MEXaHWueckas padoTa MW MOIIMHOCTh, YacTOTa W TEPHOJ
KoJIeOaHUI MaTeMaTHYECKOTO M MPYKWHHOTO MAasSTHUKOB, ONTHYECKash CHja COOHMparomleil JTHH3HIL,
panuoaKkTUBHBIN (OH): IUIAHUPOBATH H3MEPEHHs, COOMpaTh SKCIEPUMEHTAIBLHYIO YCTAHOBKY WU
BBIMOJTHATh U3MEPEHHS, CICeIys MPEITI0KEHHOW HHCTPYKIIMH, BBIYMCISATH 3HAUCHHE BEIUYMHBI W
AHATU3UPOBATH TMOYUEHHBIC PE3YNIBTAThI ¢ YIYETOM 33JJAHHOM MOTPEITHOCTH U3MEPEHHUIA;

coOJTI0IaTh TIPaBHUIIa TEXHUKU 0€30TMaCHOCTH MPU paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;
pasnuyaTth OCHOBHBIC TPU3HAKM H3YUCHHBIX (DU3MUSCKUX MOJETeH: MaTrepuanbHas TOYKa,
a0CONIOTHO TBEPAOE TENO, TOYCUHBIA MCTOYHHMK CBETa, JyY, TOHKAs JIMH3A, IJIAHETapHAs MOJENb
aToMa, HyKJIOHHAsi MOJIe]Tb ATOMHOTO S7Ipa;

XapaKTepU30BaTh MPHUHITUIBI JCHCTBHS U3YYCHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOH
Ha UX OMHCaHUs (B TOM YHKCIIE: CIUIOMETP, JATYUKH MOJIOKECHHUS, PACCTOSHHS M YCKOPESHUS, PaKeTa,
9XOJIOT, OYKH, TIEPUCKOI, (oToarmnapar, ONTHISCKUE CBETOBOJIbI, CIIEKTPOCKOI, TO3UMETp, KaMepa
Bunbcona), ucronb3yst 3HaHUS O CBOMCTBAaxX (M3UYECKUX SBICHUH W HEOOXOJMMBIC (U3MUYECKHE
3aKOHOMEPHOCTH;

WCTONB30BaTh CXEMbl W  CXEMaTH4YHble PHCYHKH HM3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENHHBIX MPHUOOPOB U TEXHOJOTHMUYECKHX MPOIIECCOB MPH PEIICHUH YYeOHO-- MPaKTUYECKUX
3a]1a4, ONTHYECKHUE CXEMBI JUISI TIOCTPOCHUS H300paKeHHH B IMJIOCKOM 3epKalie U COOMPAFOIIEi JTHH3E;
NPUBOJUTh TPUMEPHl (HAXOMUTh HWHOOPMAIMIO O TMPHUMEPax) MPAKTHYECKOTO HCIIOIL30BAHMUS
(GU3MYECKUX 3HAHWUH B MOBCEAHEBHOM JKM3HU i1 oOecreueHus: 0e30IacHOCTH MPH OOpaIleHUU C
npudoOpaMd W TEXHUYECKHMMH YCTPOHCTBAMH, COXPAaHEHHS 3JI0pOBbSI M COOJIOJCHUS HOPM
9KOJIOTHYECKOTO TIOBE/ICHUSI B OKpYIKAroIleit cpene;

OCYIIECTBIATh TOWUCK HHGpoOpManuu (u3ndeckoro cojepxaHuss B HTepHETe, caMOCTOSATEILHO



(dhopMyUpysT TIOWCKOBBIM 3ampoC, HAXOMUTh IYTH OIPEICICHUS JOCTOBEPHOCTH TONYyYCHHOU
WH(GOPMAITUK Ha OCHOBE UMCIOLIUXCS 3HAHUH U JOMOJHUTEILHBIX HCTOUHUKOB;

UCIIOJIb30BaTh MPH BHITIOJHCHUN YYSOHBIX 33JaHUN HAYYHO--TIOMYJSIPHYIO JTUTEPATypy (PU3NIECKOTO
COJepXKaHusl, CIPaBOYHBIC MaTepuaibl, pecypchl cetu VHTepHeT, BIageTh NpuéMaMu
KOHCIICKTUPOBAHHMSI TEKCTA, IPeo0dpa3oBanus MHPOPMAIIUK U3 OJJHOW 3HAKOBOU CUCTEMBI B IPYTYIO;
C03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOINEHUSI HA OCHOBE MH()OPMAITUU U3 HECKOIBKUX
WMCTOYHUKOB (PU3NYECKOTO COAEP)KaHWsS, MyOIMYHO TPEACTaBIATh PE3YNbTAaThl NMPOCKTHON WIIH
HCCIEA0BATENBCKOM ACSITENIBHOCTH, NPU 3TOM IPAMOTHO HCHOJIb30BaTh W3YUYCHHBIA MOHATUIHBIA
anmapar W3ydaeMoro pasfena (M3WKH M COMPOBOXKIATH BBHICTYIUICHHWE IIpE3eHTANEH C y4ETOM
0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHME 7

KJIACC
Ne
KoauuyecTBouacon
DJIeKTPOHHBIE
In HaunmenoBaHuepasaes oB Be KoHTpobHb! 1T (uudposbie)
/ H TEMIPOrPaMMbl 00pa3oBaTeILHBI
ero epadoThbI epadoThI
I epecypchl
Paznen 1.Pu3uka u eé posib B NO3HAHUHM OKPYKAIOIIEro MU
bubnnoTeka IIOK
11| dusuka - Hayka o Ipupose 2 https://m.edsoo.ru/7
416194
bubnuoreka I[HOK
1.2 DusznyuecKrueBeINIHHEI 2 1 https://m.edsoo.ru/7
416194
EcTecTBEeHHOHAYYHBIHME bubuoreka HOK
1.3 2 1 https://m.edsoo.ru/7
TOATO3HAHHUS 116194
Uroronopaszneny 6
Pa3jnen 2.1lepBoHayajibHbIE CBEIEeHNS 0 CTPOEHUM BElleCTBA
bubnuoreka IHOK
2.1 | CrpoeHueBelecTa 1 https://m.edso0o.ru/7
416194
JIBrmxeHue u bubanoTeka HOK
2.2 B3aMMOJCUCTBHE YaCTHUI] 2 1 https://m.edsoo.ru/7
BEIIECTBA 416194
ATrperaTHbleCOCTOSHUSIB bubinoreka LOK
2.3 2 https://m.eds00.ru/7
cHeeTEa £416194
Uroromopaznemy 5
Pazaen 3./[BuikeHue M B3aMMo/ieiicTBHE TeJl
MexaHnuecKOoeABUKEHU bubnuoTeka IHOK
3.1 . 3 https://m.edso0.ru/7
416194
Msepmms, Macca bubmnoTexa LHOK
3.2 ’ ’ 4 1 https:/m.eds00.ru/7
IIJIOTHOCTH
f416194
bubnmoreka LHOK
3.3 | Cuna. Buaeicun 14 1 2 https://m.edso00.ru/7

1416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroronopaszgeny

21
Pa3znen 4./laBjenne TBEPABIX TeJl, :KUAKOCTEN U ra30B
Hasrenne. H"ep eaata bubroTeka HOK]
4,1 | PMaBICHUA TBCPIRIMH 3 https://m.edso0.ru/7
TCJIaMHu, ) KUHAKOCTAMHU U 416194
rasamMu
bubnnoreka 1OK]
4.2 | JlaBneHHeKUIAKOCTH 5 https://m.edso0.ru/7
f416194
buonroreka HOK
4.3 | ArmochepHOeaaBIcHUE 6 https://m.edsoo.ru/7
416194
JelicTBUE )XUAKOCTH U Ta3a bubmmoTeka LHOK
4.4 | na norpyxéHHOe B HUX 7 1 3 https://m.edsoo.ru/7
TEJOo 1416194
Hroronopaszne
TOrOMopasaety 21
Pa3znen 5.Pa6oTa u MOLIHOCTH. JHeprus
buonroreka HOK
5.1 | PaGora 1 MOIIHOCTb 3 1 https://m.edso0.ru/7
416194
buonnoreka HOK
5.2 [TpocTrieMexaHN3MBI 5 1 https://m.edso00.ru/7
416194
bubiroreka HOK
5.3 MexaHn4ecKasdHeprus 4 1 1 https://m.edsoo.ru/7
416194
Hroronopazzaen
pasAeTy 12
PesepBHOEBpEMs 3
OBUIEE KOJIMYECTBO 68 3 12

YACOB I10 TTPOTPAMME



https://m.edsoo.ru/7f416194
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8 KUIIACC

Ne
KosnyecTBo4acon
DJIeKTPOHHbIE
HaumeHoBaHnuepasa (unpoBbie)
n €JIOB U Bce KoHTposbHbIE [pakTHyeckue ep
/ o0pa3oBaTeibHbIE
TEMIIPOrPaMMBI ro padoThI padoThI
I pecypcsl
Pasnen 1.TensioBblesiBieHUs1
CrpocHue u bubaunoreka [JOK
11 . 7 https://rn.edsoo.ru/7f
CBOMCTBaBeIIECTBA
4181ce
bubmmoreka [IOK
1.2 T erutoBbIETIPOIIECCHI 21 1 5 https://rn.edsoo.ru/7f
4181ce
Hroronopaszaen
pasnciny 28
Pazngen 2.9JiekTpryecKre  MATHUTHBIE SIBJIEHHUSA
5 butmuorexa LIOK
2.1 JICKTPHACCKUC SAPAMBL. | 7 1 https://rn.edsoo.ru/7f
3apspKeHHbIE TeJa U UX 4181ce
B3aMMOJICHCTBHE
. bubmuorexa LIOK
[TocTostHHBIARIEKTPHU
2.2 . 20 1 7 https://rn.edsoo.ru/7f
YECKHUTOK
4181ce
bubmmoreka [JOK
2.3 MarauTHbIESBICHUS 6 1 15 https://rn.edsoo.ru/7f
4181ce
DIIeKTpOMATHUTHASH Bubmoreka [IOK
2.4 4 https://rn.edsoo.ru/7f
HAyKItA 4181ce
Hroronopaszueny 37
PesepBHOEBpEMs 3
OBILIEE KOJIMYECTBO 68 3 145

YACOB I10 TTPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KUIACC

Ne
KoanuecTBouacoB
DJIeKTPOHHbIE
HaumenoBanuepa (unppossie)
u
n 3/1€J10B U Be KoHTpoJbHBI IMpakTnyeckn gp
/ 00pa3zoBaTeJibH
TEMIPOrpaMMbl ero epadoThI epadoThl
n blepecypchbl
Paznena 1.MexannueckuesBJICHUA
MexaHu4ecKoe bubnnoreka LOK
11| naBwxenne u cioco6sr | 10 1 https://m.edsoo.ru/7
€ro ONMCaHus f4la4ab
B3aunMogeiicTBuere bubmorexa HOK
1.2 20 1 3 https://m.edsoo.ru/7
T f41a4a6
bubnuoreka HOK
1.3 | 3akoHBICOXpaHEHUS 10 3 https://m.edso0.ru/7
f41a4ab
Hroronopazneny 40
Paszngen 2.MexaHnuecKHe K0JIeOAHUS W BOJIHDI
MexaHU4eCKHEeKO bubioreka HOK
2.1 7 3 https://m.edso0.ru/7
ebanus
f41a4ab
MexaHn4ecKUEBOII buGnorexa HOK
2.2 3 8 1 3 https://m.edsoo.ru/7
HPL JBYK f41ad4a6
Uroromopaznemy 15
Pasgena 3.91eKTPOMArHHTHOE 0JI€ M 3JIEKTPOMATHUTHDLIE BOJTHbBI
DJIeKTPOMArHUTHOE
Hote 1 bubnnoreka HOK
3.1 6 2 https://m.edsoo.ru/7
3JIEKTPOMArHUTHBIE 112436
BOJIHBI
Uroronopazaeny 6
Pasznen 4.CBeToBBICSIBJICHUS
3aKoHBIpacIpocTpa bubnnoreka [OK
4.1 6 2 https://m.edsoo.ru/7
HEHUACBETA 112426
4.2 JInn3el n 6 3 bubnroTeka [HOK

ONTHYECKUEIPHOOD

https://m.edsoo.ru/7



https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6

Bl f41a4a6

bubnnoreka LHOK

4.3 |  Pasnoxenue 6enoro 3 2 https://m.edsoo.ru/7
CBETa B CIIEKTP f4ladab
Uroromopazneny 15

Paznena S.KBaHTOBBICSABJICHUA

Ucnyckanne n bubnmoreka HOK
5.1 | normomenue cera 4 1 https://m.edso0.ru/7
aTOMOM f41a4a6
CTpOeHHeaTOMHOTO brbmiorexa LOK
5.2 6 1 https://m.edsoo.ru/7
pa f41a4a6
bubnnoreka HOK
5.3 | SlnmepHblepeakuun 7 1 1 https://m.edso0.ru/7
f41ad4ab
Uroromopazneny 17

Pa3jnen 6.110BTOpUTEILHO-00001IAI0NIUITMOYJIb

[ToBTOpEeHue u
bubnuoreka HOK

000
6.l | oPovmenne 9 2 https://m.edsoo.ru/7
coJiep KaHus Kypca 112426
¢m3ukm 3a 7-9 ximace
Hroronopasneny 9
OBUIEE KOJIMYECTBO 10
YACOB I10 5 3 27
IMPOTPAMME

YYEBHO-METOJIWYECKOE OBECITIEYEHUE OBPA30OBATEJBHOT'O
MPOLIECCA

1. [Tepermkun A.B. ®usuka. 7 kiace. Y4eOHUK 7151 0011e00pa3oBaTEIbHBIX
yupexaennii .M.:/Ipoga. 2011

2. Jlykammk B.1. CoopHuk BonpocoB u 3amad 1o ¢pusuke. 7-9 xi. - M.: [Ipocsemenue,
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3 . Iepobimkun A.B. @u3uka. 7 knacc. Y4eOHUK 17151 0011e00pa30BaTENbHBIX YUPEKICHHIMI
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Caparos:JIuueii, 2014.
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12.B.B. llaxmartosa ,0.P. llledep Auarnoctuueckue padotsl -8 kiacc 2016 M. JIpoda

13 A.E. Mapon, E.A. Mapon, C.B. [1o3oiickuit Coopauk Bonpocos u 3agau 2015 M.

Apoda

14.  Kupuk JI.A. ®usuka - 7. Pa3HOypOBHEBBIE CAMOCTOSATEIbHBIE U KOHTPOJIbHBIE
paboTtsl. -5-¢ uznanue,- M.MJIEKCA, 2013.

15.  Acraxosa T.B. ®u3suka. 7 knacc. Jlaboparopusie paboTel. KoHTpoIbHBIC 3a0aHUA. -
Caparos:JIuuei, 2014.

16. «KontponbHO-m3MepuTensupie MaTepuanbl. Pusnka. 7 kmace/Coct. H.W. 3opus. -
2-e m3x.,nepepad. - M.:BAKO, 2013.

17. Mapon A.E. ®usuka. 7 kiacc: yaueOHo-Metoguueckoe nocodue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

18. KoHTposbHBIE U CaMOCTOATENbHBIE PabOTHI o Pusnke. 9 kinacc: Kk yueOHuky A.B.
[lepsimkuna, E.M. I'ytHuk «®usuka 9 xnace» / O.W. I'pomuesa. - M.: MI3gatenscTBO

«9K3ameny, 2014.
19.  Tectsi o pusuke. 9 knacc: k yueoHuky A.B. Ilepoimkuna, E.M. I'ytHuk «®usuka
9 ximace» / O.W. I'pomuieBa. - M.: M3narenscTBo «DK3ameny», 2010.

dusuka. 9 kiacc. TemaTuueckue TeCTOBbBIE 3aMaHus U1 moarotoBku K [ MA. / aBT.- cocCT.:
M.B. boiinenko, O.H. MupouikuHa. - SApocinasias: OO0 «Axkagemust pa3Butusi», 2014.

OUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
7 KJIACC

. bubnuoteka - Bc€ mo npeamery «duszuka». - Pexxum qoctymna:
http://www.proshkolu.ru

2.  BuaeoomnsITsl Ha ypokax. - Pexxum goctyma: http://fizika-class.narod.ru

3. Enwnas komnexuus mudpoBeIX 00pa3oBaTEIbHBIX peCcypcoB. - Pexxum mocryna:
http://school- collection.edu.ru

4.  HHTepecHBIE MaTepUaNbl K ypoKaM (DPU3UKHU TI0 TeMaM; TECTHI 110 TeMaM;
HarJsIHBIE TOcoOus K ypokam. - Pesxum nocryna: http://class-fizika.narod.ru



http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://class-fizika.narod.ru/

5. Hudpossie 0OpazoBaTenbHbIe pecypcehl. - Pexxum nocryna:
http://www.openclass.ru

6. DnekTpoHHbIC YueOHUKH 1O GusmKe. - Pexxum gocryna: http://www.fizika.ru

8 KIIACC

1. bubGnmoreka - Bcé mo npeamery «DPusnkay. - Pexxum gocryna:
http://www.proshkolu.ru

2.  BwuaeoonsIThl Ha ypokax. - Pesxxum noctyna: http://fizika-class.narod.ru

3. Enunas xomnexuus mudpoBeIX 00pa3oBaTEIbHBIX peCypcoB. - Pexxum mocryna:
http://school- collection.edu.ru

4.  HHTepecHbIe MaTepUabl K ypOKaM (DU3HMKH [0 TEMaM; TECThI 10 TEMaM;
HarJIsIHbIC TOCOOMS K ypokaM. - Pexxum noctyma: http://class-fizika.narod.ru

5.  Hudpossie o6pazoBaTenbHbIE pecypchl. - PexxuMm gocryna:
http://www.openclass.ru

6. DnekTpoHHBIC yueOHUKH O pusmke. - Pexxum goctyma: http://www.fizika.ru

9 KJIACC
1.  BwuzaeoomnbIThl Ha ypokax. - Pesxum moctyna: http://fizika-class.narod.ru

2.  Enunas xomnexims mudpoBbIX 00pa3oBaTeIbHBIX PECYpCOB. - PexuM nocryna:
http://school- collection.edu.ru
3. NHTepecHbIe MaTePHATIBI K YPOKaM (PU3UKH 110 TeMaM; TECThI 10 TEMaM;
HarJIsTHBIE TOCOOUs K ypokaM. - Pexxum nocrtyna: http://class-fizika.narod.ru

4, Hudpossie 06pazoBarenbHbIe pecypehl. - Pexum noctymna:
http://www.openclass.ru

5. DeKTpOHHbIC YUeOHUKH 110 Gusnke. - Pexxum nocryna: http://www.fizika.ru

6.  JucrannumonHnas mkoia Ne368 http://moodle.dist-368.ru/ OtkpsiThiii kiacc. CeTeBoe
oOpaszoBaTenbpHOE coobIecTBo. hitp://www.openclass.ru/node/109715

1. Enunas komnexuust iudpoBbIX 00pa3oBaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. ®denepasibHbIN LEHTP MHOOPMALIMOHHO-00PAa30BaTEbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Hutepret ypoxk. http://interneturok.ru/ru/schoo/physics/
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http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/schoo/physics/

10.

11.

12.

13.

I'azera «1 ceHTAOps» MaTepuaisl o pusuke. http ://archive. 1september.ru/fiz

Anumarnuu ¢pusnyeckux o0bekToB. hitp://physics.nad.ru/

XKusast puznka: odyvaromas nmporpamma. http://www.int- edu.ru/soft/fiz.html

dusuka.t. http://www.fizika.ru/



http://physics.nad.ru/
http://www.fizika.ru/
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