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IHHOACHUTEJIBHAS 3AIINCKA

IIporpamma no ¢u3uke Ha ypoBHE OCHOBHOIO 00Iero o0pa3oBaHMs COCTAaBICHA Ha OCHOBE IOJIOKEHUH U
TpeOOBaHUI K pe3yiabraTaM OCBOCHHMS Ha 0a30BOM YPOBHE OCHOBHOW 00pa30BaTeNbHON IPOrpamMMbl,
npezacrasieHHbix B PI'OC 00O, a takxe ¢ yuérom (enepanbHoil paboueil mporpaMMbl BOCIIUTaHUS U
Konuenuuu npenonasanus yuedHoro npeamera « Pu3nkay.

Conepxanue mporpamMMmsl 10 (pu3HMKe HampaBiIeHO HA (POPMUPOBAHHE €CTECTBEHHOHAYYHOW TPAMOTHOCTH
o0y4aronuxcsi 1 OpraHu3alUI0 U3y4eHHUs (U3MKHU Ha JEeATEIbHOCTHON ocHOBe. B mporpamme no ¢usuke
YUMTBHIBAIOTCS BO3MOXKHOCTH yueOHOro npeamerta B peanuzanuu Tpedosanuii @I'OC OO0 k miaaHupyeMbIM
JUYHOCTHBIM M  METaNpeIMETHbIM pe3yiabrataM OOy4YeHHs, a TaKXKe MEXIIPEIMETHbIE CBSI3U
€CTECTBEHHOHAYYHbIX Y4eOHBIX NPEIMETOB Ha YPOBHE OCHOBHOTO 0011[ero 00pa3oBaHusl.

[Iporpamma mo ¢Qu3MKe ycTaHaBIMBAaeT pacHpeaeieHHe ydeOHOro mMarepuana Mo rogam oOydeHus (o
KJIaccaM), IpeUIaracT MpUMEPHYIO MOCIEI0BATEIbHOCTh N3yUEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS
MIPEMETHOTO COIEPKAaHUS U yUETEe BO3PACTHBIX OCOOCHHOCTEH 00YyUarOIIIXCSl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ HENbIO OKa3aHUS METOAWYECKOH MOMOINM YYHTETIO B CO3TaHUHU
paboueli mporpaMMel 10 y4eOHOMY ITPEIMETY.

®duzuka SBISETCS CUCTEMOOOPA3yIOIIUM [UIsl €CTECTBEHHOHAYYHBIX YYEOHBIX MpPEIMETOB, MOCKOJbKY
¢u3nyecKkre 3aKOHbI JIe)KaT B OCHOBE IIPOLECCOB U SBJICHUHN, H3y4daeMbIX XHUMHEH, OHOIIOrHel,
acTpoHOMHeH U (usnyeckoil reorpadueidl, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTUHY MMpa,
IpefocTaBisgeT Haubosee sCHble 00paslibl NPUMEHEHHs HAay4HOrO MeETO/a MO3HaHUs, TO €CTh crocoda
IIOJIyY€HUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 mIaBHBIX 3a1ad (U3MYECKOro oOpa3oBaHMsI B CTPYKType oOmiero oOpa3oBaHHsS COCTOUT B
(opMHPOBaHUH €CTECTBEHHOHAYYHOW TPAaMOTHOCTH U MHTEpeCa K HayKe Y OOyJarOIIIXCsl.

Wzyuenne ¢u3ukm Ha 0a30BOM YPOBHE MPEAINONIAraeT OBIAJACHUE CIEAYIONIMMH KOMIETEHTHOCTSIMH,
XapaKTepU3YIOLIMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

Hay4yHO OOBSICHATH SIBIICHUS,

OLIEHUBAThH ¥ MIOHUMATh OCOOCHHOCTH HAy4YHOTO MCCIIEIOBAHNUS;

MHTEPIPETUPOBATh JaHHBIE M MCIIOJIb30BaTh HAyUHBIE JOKA3aTEeIbCTBA JIJIS TIOTYYCHHS BHIBOJIOB.

Ienn wusydyeHus (QU3MKM Ha ypOBHE OCHOBHOrO obOmiero oOpas3oBaHMs omnpenesneHsl B Konuenuu
npenojaBaHus  yuyeObHoro mpeamera «®usuka» B oOpa3oBareibHbIX opraHuzaunusax Poccuiickoit
denepanyy, peanusylolUX OCHOBHBIE 00Ie00pa3oBaTebHbIE NMPOrPaMMbl, YTBEPKIEHHON peleHHeM
Konnernu MunucrtepctBa npocsemienust Poccuiickoit denepanuu (mporokon ot 3 nexadps 2019 r. Ne
[1K4BH).

Henun usyyenus puznkm:

IpUOOpETeHNEe MHTEepeca U CTPeMJICHHsI OOyJaroIlUXCs K HAyYHOMY H3YyUEHHIO MPHPOJbI, PA3BUTHE HX
UHTEJUIEKTYaJIbHbIX U TBOPYECKHX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/Ie TIO3HAaHUS U (HOPMUPOBAHKE HCCIIEI0BATENIECKOIO OTHOIICHUS
K OKpYaroIIUM SIBJICHUSIM;

(GopMHpOBaHHE HAyYHOIO MHUPOBO33PEHHUS KaK pe3ylbTara M3y4E€HUs OCHOB CTPOCHUS MaTepuu Hu
(byHIaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

(dbopMHpOBaHUE TPENCTABICHUH O poiau (PU3MKH Uil Pa3BUTUS APYTHMX €CTECTBEHHBIX HAyK, TEXHHMKH H
TEXHOJIOTHH;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cdepax Oymaymen nmpodeccnoHanbHOU ASSTENHPHOCTH, CBI3aHHOMN
¢ (u3MKOM, MOATOTOBKA K AajbHeHIeMy 00y4eHHUIO B 3TOM HallpaBlIeHHH.

Paboune nporpammel yueOHOTO ipenmeta «Puznka. ba3oseiit yposerb» Ha 2023-2024 yaebnblit rox — 3 cTp.
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JlocTikeHre STHX ILellell mporpaMmbl Mo (u3MKe Ha YPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHUs
00eCTeYrBaeTCs pEIIeHUEM CISIYIONNX 3a1a4:

nproOpeTeHne 3HaAHW O AUCKPETHOM CTPOCHHH BEUIECTBA, O MEXaHUYECKHX, TEIIOBBIX, AEKTPHUECKUX,
MarHUTHBIX U KBAaHTOBBIX SIBICHUSX;

npuoOpeTeHne yMEHUH OIUCHIBATh U OOBACHATH (PU3MUYECKUE SIBICHHS C UCIOJIb30BAHUEM IOJyUYEHHBIX
3HAHUI;

OCBOEHHE METO/IOB PEIICHUS] MPOCTEUINX PACUETHBIX 3aj[ad C WCIOIBb30BaHHEM (HU3NYECKUX MOIETCH,
TBOPYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 33134,

pa3BUTHE yMEHUH HaOMIONaTh MPUPOAHbBIC SBICHHUS W BBINOJHATH OIBITHI, JJAOOpAaTOpHbIE PabOTHI U
HKCTIEPUMEHTAIbHbIE UCCIIEI0OBAHMS C HCIIOIB30BAHUEM M3MEPHUTEIBHBIX TPUOOPOB;

OCBOEHHE TPHUEMOB paboThl ¢ HMHGOPMANHEH (PU3MUECKOTO COASp)KaHMs, BKIIOYas HWHQPOpPMAIUIO O
COBPEMEHHBIX JOCTUKEHUAX (GU3HUKH, aHAIU3 U KPUTUYECKOE OLIEHUBaHNE H(OpMAIUY;

3HAaKOMCTBO €O c(hepamu MpohecCHOHATBHOM eATeNIbHOCTH, CBI3aHHBIMU C (PU3UKOH, U COBPEMEHHBIMU
TEXHOJOTHSIMU, OCHOBAHHBIMHU Ha JJOCTM)KEHUSX (PU3NYECKOM HayKH.

Ha wusyuenune ¢usuxu (6a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO 00IIEro odpa3oBaHusi oTBoAMTCs 238
yacoB: B 7 kjacce — 68 dacoB (2 yaca B Heneno), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce —
102 yaca (3 4aca B HEZIENIO).

[Ipenymaraemerii B mporpamme 1o (u3uKe TiepeueHb J1abopaTOpHBIX pabdOT W OINBITOB HOCHT
pEKOMEHJaTeNbHBIA XapaKTep, YUUTEIb JelaeT BhIOOp MpPOBEACHUS JTa0OpaTOPHBIX PabOT U OMBITOB C
y4éTOM HHIUBUAYaJbHBIX OCOOCHHOCTEH OOy4yarolmuxcsi, CHUCKa SKCIEPUMEHTAIbHBIX 3a/IaHuH,
IpeJlaraéMblX B paMKaX OCHOBHOT'O FOCYAapCTBEHHOTO 3K3aMeHa 1o (hU3UKe.

COILEPKAHUE OBYUYEHMUAA

7 KJIACC

Paszjnes 1. ®usuka u eé pojib B NO3HAHMH OKPYKAKOLIEr0 MUPa.

Ousuka — Hayka O mpupone. SBiaeHus npupoabl. dusmueckue SBICHHS: MEXaHWYECKHE, TEIUIOBBIE,
AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBHIE.

dusnueckue BeMMYUHBL. 3mepenune Qusnueckux BenuuuH. Pusnueckue mnpudopsl. I[lorpemHocts
n3MepeHui. MexayHapoIHas CUCTEMA €UHULL.

Kak ¢u3uka u npyrue ecTeCTBEHHbIE HAayKH M3ydaloT Ipupony. EcTecTBeHHOHAy4HBIM METOJ MO3HAHUS:
HaOIIOZICHNE, TOCTAHOBKA HAyYHOTO BOIMPOCA, BBIIBUKEHUE THIIOTE3, IKCIIEPUMEHT MO TPOBEPKE THITOTE3,
oOBsicHeHHne Ha0monaeMoro siBieHus1. Onrucanne PU3nIecKux SIBICHUHN C IIOMOIIBIO MOJIEIICH.
Jemoncmpayuu.

Mexanuueckue, TEIIoBbIe, JEKTPUIECKHUE, MAaTHUTHBIE, CBETOBbBIC SIBIICHHUS.

duznyeckue NpubOpsl U MPOLEAYPa MPSIMBIX H3MEPEHUN aHAIOTOBBIM U ITUGPOBBIM IPUOOPOM.
Jlabopamopnvie pabomul u onvimol.

OmnpeneneHue EeHbl JeJICHUs IKaIbl U3MEPUTEIBHOTo Mpudopa.

N3mepenne paccTosHUMA.

N3mepenne 00bEMa )KUIKOCTU U TBEPJOTO TeENA.

Onpenenenre pa3sMepoB MaJIbIX Tel.

W3mepenue TeMiiepatypbl pU MOMOILH KUIKOCTHOTO TEPMOMETpPA U JaTYMKa TEMIIepaTyphl.

[IpoBeneHne wuccieAoBaHUS IO TPOBEPKE THUIIOTE3bl: JAJbHOCTh MONETAa IApUKa, MYIIEHHOTO
TOPU30HTAJILHO, TEM OOJIbIIIE, YeM OOJbIIE BHICOTA MTyCKa.

Pasnen 2. [lepBoHavyasibHbIEe CBeICHNUSI O CTPOCHUM BellecTBA.
Paboune nporpammel yueOHOTO ipenmera «Puznka. ba3oseiit yposers» Ha 2023-2024 yaeOHbIi rox — 4 cTp.
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CrpoeHue BelecTBa: aTOMbl U MOJEKYJbl, UX pa3Mepbl. OMbIThI, JT0Ka3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEILIECTBA.

JIBmxenue dactuil BemiecTtBa. CBsi3b CKOPOCTH JABMKEHHUS YacTHI[ C Temrieparypoil. bpoyHoBckoe
newkenue, nuddys3usa. BzanMoneicTBiue 4acTuIl BEIIECTBA: TPUTSHKEHUE U OTTaIKUBAaHHE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEH M TBEPABIX (KPUCTATTMYECKUX) TeJ.
B3anMocBs3bp MeXy CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHhIX COCTOSHUSIX U UX aTOMHOMOJIEKYIISIPHBIM
ctpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Jemoncmpayuu.

Habmtonenne 6poyHOBCKOTO IBHXKEHUS.

Habmonenue nuddysumn.

HaoGmtonenue siBieHuid, 00bACHIIONINXCS MPUTSKECHUEM WM OTTAIKUBAHUEM YaCTHII BEIIECTRA.
Jlabopamopnvie pabomul u onvinol.

OreHka mruaMeTpa aToMa METOJIOM PsZIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbIThI 10 HAOTIOAEHUIO TETJIOBOTO PACIIMPEHUS Fa30B.

OnbIThI 10 OOHAPYKEHUIO JEHCTBHS CUIT MOJIEKYJISIPHOTO MPUTSKEHUSI.

Pa3gen 3. /IBu:keHHe U B3auMOelicTBHE TeJl.

Mexannueckoe aBuxeHue. PaBHomepHoe n HepaBHOMepHOe JABUxKeHuEe. CkopocTb. CpelHsst CKOPOCTh NpH
HEPAaBHOMEPHOM JBMKEHUU. Pacu€T myTu U BpeMEHU ABUKECHUSI.

SBnenue uHepuuu. 3aKoH MHEPHUU. B3aumonelcTBue Tel Kak MPUYMHA U3MEHEHUS! CKOPOCTH JIBUXKECHUS
Ten. Macca kak Mepa uHepTHOCTH Tena. [1morHocTh BemecTBa. CBsI3b IMJIOTHOCTU € KOJIMYECTBOM MOJIEKYIT
B eMHUIIE 00BEMA BEIECTBA.

Cuna kak XapakTepuCTHKa B3aumojeurcTBusa Tes. Cuina ynpyroctd u 3akoH ['yka. M3MepeHue cuiibl C
MIOMOILBIO TUHAMOMETpA. SIBIIEHHE TATOTeHHs U cuia TsokecTH. Cuila TSHKECTH Ha Apyrux IutaHerax. Bec
tena. HeBecomocTs. CnokeHue CuJil, HaNpaBJICHHbIX MO OAHOW mpsMoi. PaBHonelctByromas cwi. Cuna
TpeHus. TpeHue CKoJIbKEHUs U TpeHUE NoKos. TpeHue B Mpupoze U TEXHUKE.

Jemoncmpayuu.

HabmroeHre MexaHU4eCKOTo JIBIKEHUS Tella.

N3mepenne cKopoCTH MPSIMOTUHEHHOTO IBHKCHHUS.

HaGnronenue siBneHus UHEPIUU.

HabGmronenve n3amMeHeHus: CKOPOCTH TIPH B3aUMOJICHCTBUN TEJ.

CpaBHeHME Mace MO0 B3aUMOJEHCTBUIO TEI.

CroxeHue CUJl, HallpaBJICHHBIX 10 OJTHOW MPSAMO.

Jlabopamopnvie pabomul u onvimot.

OmnpeneneHrne CKOPOCTH PaBHOMEPHOTO JBIDKEHHUS (IIApUKa B KUAKOCTH, MOJIEIH AIIEKTPUUYECKOTO
aBTOMOOWJISI M TaK JaJiee).

OrnpenienieHre CpeHe CKOPOCTH CKOIBKEHHS OpyCKa WM IIapUKa M0 HAKJIOHHOW MJIOCKOCTH.
Ornpenenenue MIOTHOCTU TBEPAOTO Tea.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsKeHUs (IedopMaluu) NpyKUHbI OT TPUITIOKEHHON CUIIBI.
OnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHMSI CKOJIBXKEHHMS OT Beca Tella W Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHue TBEPABIX TeJl, JKUKOCTEN U ra3oB.

Hasnenue. CriocoObl YMEHBIICHHUS U YBEIHUEHUs NaBieHus. JlaBneHnue raza. 3aBUCUMOCTh JaBJICHUS Ta3a
oT o0béMa, Temrieparypsl. Ilepenaya napneHus TBEPABIMU TElIaMU, )KUIKOCTSAMHU U Ta3amu. 3akoH [lackams.

Paboune nporpammel yueOHOTO ipenmera «Puznka. ba3oseiit yposers» Ha 2023-2024 yaebHbIi rox — 5 cTp.
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[THeBMaTHUECKKE MAIMHBL. 3aBUCUMOCTb AABJICHUS KHUJIKOCTH OT MIyOHHbI. [ mapocTaTnueckuil mapamokxc.
CooOmaromuecst cocyabl. [ uapaBindeckne MEXaHU3MBI.

Atmocdepa 3emin U armocdepHoe naBieHue. [IpHuuHBI CyIIeCTBOBAaHHS BO3AYIIHONH 00OJOYKH 3eMIIH.
Oneir Toppuuennu. M3mepenue armocdepHOro naBieHHs. 3aBUCUMOCTb arMoC(epHOro IaBi€HHs OT
BBICOTHI HaJl ypoBHEM Mopsl. [IprOops! 17151 u3MepeHus aTMOC(PEPHOTO TaBICHHUS.

JleficTBHE >XKHUJIKOCTH W Ta3a Ha MOTPYXKEHHOE B HHUX TeJo0. BelTamkuBaromias (apXxuMmenoBa) cujia. 3aKOoH
Apxumena. [InaBanue ten. Bo3gyxomiaBanue.

emoncmpayuu.

3aBUCUMOCTD JJaBJICHUS I'a3a OT TEMIIEpaTyphl.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

Coobmmaronuecs: COCyabl.

I'mppaBnuueckuii mpecc.

[IposiBnenne nercTBus aTMOCHEPHOTO JABICHUSI.

3aBUCUMOCTD BBITAIKUBAIOUICH CUIIBI OT 00BbEMA MOTPYKEHHON YaCTH TeNa U INIOTHOCTHU KHUJIKOCTH.
PaBeHCTBO BBITAJIKMBAIOILIEH CUJIBI BECY BHITECHEHHOM KUJKOCTH.

VYcnoBue miaBaHus TeJl: IJIaBaHUE WU MOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOILIEHHUS INIOTHOCTEH Tena
U )KMJIKOCTH.

Jlabopamopnvie pabomul u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Tesa B BOAE OT 00b&Ma MOTpyKEHHON B )KUIKOCTh YACTH Tela.
Onpenenenre BbITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO0, HOTPYKEHHOE B )KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHIIBI, IEUCTBYIOIIEH HA TEJIO B JKUJKOCTH, OT MacChl TeJa.
OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUJIbI, ICUCTBYIOIIEH HA TEJIO B )KUAKOCTH, OT
00bEMa MOrpyKEHHON B )KUJIKOCTh YACTH TeJIa U OT IJIOTHOCTH KUAKOCTH.

KoHncTpynpoBanue apeomeTrpa WM KOHCTPYUPOBAHUE JIOAKU U ONPEJEICHUE €€ IPy30M0AbEMHOCTH.
Pa3gen 5. PaGora u MOIIHOCTB. JHeprus.

Mexanuyeckasi pabota. MOIIHOCTb.

[IpocThle MeXaHU3MBI: pbIyar, OJ0K, HAKJIOHHAs MIIOCKOCTh. [IpaBuio paBHOBecusi pbiuara. [Ipumenenue
MpaBWJIa PAaBHOBECHsSl phluara K ONOKY. «3omotoe mpaBuio» MexaHukd. KIIJ[ mpocThIx MexaHW3MOB.
[IpocThie MexaHU3MEBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuneTnueckas M mnoTeHUMadbHas »HHeprus. llpeBparienue omHoOro BHIa
MEXaHUYECKOI YHEPTUH B APYToil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimol.

Omnpenenenne pabOTHI CUIIBI TPEHUS PH PABHOMEPHOM JIBHXKCHHUH Tella 110 TOPU30HTAIBHOM MTOBEPXHOCTH.
HccnenoBanue ycaoBUi paBHOBECHUS pblyara.

N3mepenne KII/] HakiTOHHOM IITIOCKOCTH.

N3yuenue 3akoHa cOXpaHEHHsI MEXaHUYECKOM SHEPTUU.

8 KUIIACC

Pa3nena 6. TenjioBbIe siBJIEHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUHM CTPOEHHMs BellectBa. Macca u pa3mepsl
aToMOB M MoJeKya. OnbITbl, MOATBEP)KAAIOIIME OCHOBHBIE IOJIOKEHUS MOJEKYIIPHOKHHETUYECKON
TEOPUH.

Paboune nporpammel yueOHOTO ipenmera «Puznka. ba3oseiit yposers» Ha 2023-2024 yaebHbIit rox — 6 cTp.
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Mogenu TBEPAOTO, KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucrannndyeckue u amopgHbIe Tena.
OObsicHeHWe  CBOMCTB  Ta30B, JKMAKOCTEHl W TBEPABIX Tel  HAa  OCHOBE  IIOJIOKCHUH
MOJICKYJISIPHO-KMHETHUEeCKOU Teopuu. CMaynMBaHWE W KalWJULSIPHBIE SIBICHUA. TETUIOBOE pacIIMpeHUe U
C)KaTue.

Temneparypa. CBsi3b TeMmepaTrypbl CO CKOPOCTBIO TEIJIOBOTO JIBIKCHMSI YacTUIl. BHYTpEHHSsI SHEPTHUs.
CrnocoObl  WM3MEHEHWsT BHYTPEHHEH OJHEpruu: TeIUlomlepenada | coBeplieHue paboTel. Busr
TEIJIONEepeNaun: TEIJIONPOBOIHOCTb, KOHBEKIIMS, U3TyUEHUE.

KonmuuecTBo TemnoThl. YAenbHas TEMJIOEMKOCTh BelIecTBA. TemIooOMEeH U TErIOBOE paBHOBECHE.
VYpaBHeHue TerioBoro OamaHca. [lnaBieHwe W OTBepAeBaHHE KPHUCTAJUIMYECKUX BEIIECTB. YelbHas
Teriora IwiaBneHusd. I[lapooOpasoBanue u koHneHcauus. Mcemapenue. Kunenwe. VYnmenbHas TerioTa
napooOpa3zoBaHusl. 3aBUCUMOCTH TEMIIEPATyPhl KUTICHHS OT aTMOC(HEPHOTO TaBICHUSI.

BrnaxnocTs Bo3myxa.

DHeprus TOINIMBA. YIeIbHas TEIJI0Ta CTOPaHUsI.

[Tpunnumner padotel TermmoBeix asuratenei KIIJ TtemmoBoro murarens. TemyioBble OBUTATENIM M 3aIUTa
OKpYXarolen Cpeibl.

3aKOH COXpaHEHUs U MPEBPAICHHS SHEPTUU B TEIUIOBBIX IpoLieccax.

Jemoncmpayuu.

Habmtonenne OpoyHOBCKOTO JIBHIKEHUS.

Habmonenue nuddysum.

HaGmronenue siBneHnii cMaurBaHus U KalTWJUBSIPHBIX SIBJICHUI.

HabmnroneHue TemioBoro paciimpeHus Tei.

W3MmeHeHue naBieHus ra3a npu U3MEHEeHHH 00bEMa 1 HarpeBaHWU WIH OXJIAKICHHUH.

[IpaBuna u3mMepeHus TeMneparypsl.

Buasl Tenonepenaun.

OxnaxaeHre Ipu COBEPIICHUH PAOOTHI.

Harpeanue npu coBepiiieHr# pabOThl BHEITHUMH CHUTAMH.

. CpaBHeHUE TEIIIOEMKOCTEN pa3INYHbIX BELLIECTB.

. Habmonenue kumenus.

. HaGmronenue mocTostHCTBa TEMIIEpATyphl TIPH TUIABJICHUU.
. Momeny TenIoBEIX IBUTATENCH.

Jlabopamopnuvie padbomut u onvimol.

OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUSI.

OnbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa.

OnbITHI 10 HAOTIOAEHUIO TETIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPABIX TE.

OmnpeneneHre AaBleHUs BO3AyXa B OaJJIOHE MITPUIIA.

OnbITH, AEMOHCTPHPYIOIINE 3aBUCHMOCTh MJABICHHUS BO3IyXa OT €ro oObéMa M HarpeBaHUS WIH
OXJIAKICHUS.

[IpoBepka rumnoTe3bl JUHEWHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH B TEPMOMETPHUECKON TPYOKE OT
TEMIIEpaTyphl.

Habmnionenre naMeHneHusi BHyTpEeHHEH SHEPTUHU Tea B pe3ynbTaTe Terionepeadd U padoThl BHEITHUX CHUIIL.
HccnenoBanue sBneHUs TEII000MEHA MPU CMEITUBAHUU XOJIOAHON U ropsiueil BOMbI.

OmnpeneneHre KOIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOAOW MPHU TEIJI00OMEHE C HArPEThIM METALTUYECKUM
LWIAHAPOM.

Omnpenenenne yneapHON TEIIOEMKOCTH BELECTBA.
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I/ICCHCHOBaHHe nponecca ucrapCHus.

12. Onpenenenne OTHOCUTEIBHOM BIQXKHOCTH BO3/1yXa.

13.
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Onpenenenre yneabHOW TEIUIOTHI TUIABJIEHUS JIb/A.

Paznen 7. DaexkTpuyeckne  MATHUTHBIE SIBJI€HHS.

Onextpusamus Tel. J[Ba poma neKTpudecKux 3apsaaoB. BzanMoneiicTBue 3apspkeHHBIX Tell. 3akoH KymoHa
(3aBUCHUMOCTb CHJIbI B3aMMOJICHCTBHS 3apsOKEHHBIX TeNl OT BEIMYUHBI 3apsiioB U PACCTOSHUS MEXITY
TeJaMu).

Onexrpuueckoe nose. Hanpsoxk€HHOCTD ayeKTpudecKoro nois. [IpuHoun cynepno3uuuu 371eKTPUYECKUX
noJei (Ha KaueCTBEHHOM YPOBHE).

Hocutenu anexTpuueckux 3apsaaoB. DlIeMeHTapHbIN AekTpudeckuil 3apsia. Ctpoenue aroma. [TpoBonHuku
U AUAJIEKTPUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOTO 3aps/a.

DNEeKTpUYECKUH TOK. YCIIOBUS CYyIIECTBOBAHUS AJIEKTPUYECKOrO TOKa. VICTOYHMKHM MOCTOSHHOTO TOKA.
JleficTBHS 37EKTPUUYECKOro TOKa (TEIIOBOE, XUMUUECKOE, MATHUTHOE). DIEKTPUUECKUHN TOK B KUAKOCTIX U
rasax.

Onexrpuueckas nens. Cuila Toka. JNEKTpUdeckoe HanpspkeHne. CONpOTUBIICHHE NPOBOJHHUKA. YIIEIbHOE
CONpoTUBJICHUE BellecTBa. 3akoH Oma ana ydactka wnenu. IlocienoBarenbHoe M mapaiienbHOE
COCIMHEHUE IIPOBOJIHUKOB.

PaboTa ¥ MOIIHOCTH 3JEKTpUUECKOro Toka. 3akoH Jlxoymns—JleHma. DnekTpuyeckue Henu U noTpeduTenu
JIEKTPUUECKOM 3HEpruu B ObITy. KopoTKoe 3aMbIKaHUE.

[TocrostHHble MarHuThl. B3anMonpencTBUE MOCTOSHHBIX MarHuTOB. MarHuTHoe mose. MarHuTHoe mosie
3eMild U €ro 3HaueHue JUIs >ku3HM Ha 3emuie. OnbIT DpcTena. MarHuTHOE MMoJie IEKTPUUYECKOro TOKA.
[IpuMeHeHnEe »HIIEKTPOMAarHUTOB B TEXHUKE. JleMCTBME MAarHUTHOIO IIOJISI HAa MPOBOJHUK C TOKOM.
OJeKTpoaBUraTesb OCTOSHHOTO TOKa. Mcronb30BaHne 31eKTpOABUTaTeNIel B TEXHUYECKUX YCTPONCTBAX U
Ha TPaHCIIOpTE.

OmnbiTel Dapajes. SIBnenue anekrpomMarnuTHOM MHAYKUKU. [IpaBuio Jlenna. DnextporeHeparop. CrocoOsl
MOJTYYEHHUS HIEKTPUUECKON SHEPIUU. DIIEKTPOCTAHIIMK Ha BO30OHOBIISEMBIX HCTOUHUKAX YHEPTUH.
Jemoncmpayuu.

DNeKTpU3aIus Tell.

JIBa pona 3neKTpUYECKUX 3apsI0B U B3aUMOJIECHCTBUE 3aPSKECHHBIX TEIL.

YCTpOKCTBO M ACUCTBUE IIEKTPOCKOIA.

OnexTpocTaTudecKas HHIYKIU.

3aKOH COXpaHEHMsI NEKTPUUYECKUX 3aPsI0B.

IIpoBONHUKY U OUAIEKTPUKH.

MogenupoBaHue CUIIOBBIX JIMHUAN AIIEKTPUUECKOTO MOJIA.

M cTOYHMKY IOCTOSIHHOTO TOKA.

JIefCTBHS DIIEKTPUYECKOTO TOKA.

. DNEKTPUUYECKUH TOK B )KUJKOCTH.

. 'a30BbIi1 pa3ps.

. I3MepeHue cuibl TOKa aMIepMETPOM.

. I3MepeHue 3eKTpudecKoro HarpsyKeHHs BOJIBTMETPOM.

. PeocTar u marasus conpoTHBIeHUH.

. B3aumopeiicTBue NOCTOSHHBIX MarHUTOB.

. MonennpoBanre HEBO3MOXHOCTH Pa3/ie/ICHUs MTOJFOCOB MarHuTa.
. MOI[GJII/IpOBaHI/Ie MAarHuTHBIX ITOJIEH MOCTOSIHHBIX MAarHUTOB.
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OmnsIT Opcrena.

MarnuTHO€ noje ToKa. DJIEeKTPOMarHur.

JlelicTBME MArHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

DJeKTpoABUraTeNb HOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS dJIEKTPOMArHUTHON WHIYKITHH.

OnbiTel Dapajes.

3aBUCUMOCTD HaIlpaBJI€HUS UHAYKIMOHHOTO TOKA OT YCJIOBHI €ro BOSHUKHOBEHHS.

DneKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

OnbITHI 10 HAOTIOAEHUIO NEKTPU3AIUH TN HHIYKIUEH U MPU COMTPUKOCHOBEHUH.

NccnenoBanue qeiCTBUS 3JEKTPUUECKOTO OIS HA POBOJHUKHU U TUIIEKTPUKH.

COopka 1 mpoBepKa padOThI ATEKTPUICCKOM IICTIH ITOCTOSHHOTO TOKA.

W3mepenue u peryampoBaHUE CUITbI TOKA.

N3mepenne u perynupoBaHue HaPsKEHMS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 PE3UCTOP, OT COMPOTHBICHHS PE3UCTOpa U
HaIpsKEHUS. Ha PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD AJIEKTPUUYECKOTO CONMPOTUBIIECHUS NMPOBOJHUKA OT €ro JJIUHBI,
IJIOIA I IOTIEPEYHOT0 CEUEHUs U MaTepHaa.

[IpoBepka npaBuiia CIOKEHUS HANPSIKEHUH IIPU [10CJIE10BATEIbHOM COEIUHEHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia AJsl CUIIbI TOKA IPU NapajIeIbHOM COEIMHEHUHU PE3UCTOPOB.

Onpenenenne paboThI MEKTPUYECKOTO TOKA, UAYLIETO YEPe3 PEe3UCTOP.

Onpenenenre MOITHOCTH ANEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha pEe3UCTOpE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UYIIETO YEPE3 JIaMIIOUKY, OT HAPSDKEHUS HA HEM.

Onpenenenue KIIJ] narpesarens.

HccnenoBanre MarHUTHOTO B3aMMOJIEHCTBHSI IOCTOSTHHBIX MarHUTOB.

N3y4eHne MarHUTHOTO TOJISE TOCTOSTHHBIX MArHUTOB MPH UX OObETUHEHHUH U Pa3/ICTICHHUH.

UccnenoBanue necTBUS MEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3AUMOJEHCTBUS KAaTYIIKH C TOKOM M MarHuTa OT CHJIBI
TOKa ¥ HAIIPABJICHHS TOKA B KaTYIIIKE.

N3yuenune neiicTBUS MarHuTHOTO TIOJISl HA IPOBOAHHUK C TOKOM.

KonctpyupoBanue u nzyueHue paboThl JIEKTPOABUTATES.

Namepenne KIIJ[ anekrpoaBurateabHONM yCTaHOBKH.

OnBITHI IO UCCIEAOBAHUIO SIBJICHUS 3JEKTPOMATHUTHOM MHAYKIMH: HCCIIEJOBAaHUE U3MEHEHHUI 3HAUCHUS U
HaIpaBJIeHUs] UHIYKIMOHHOTO TOKA.

9 KJIACC

Pasnen 8. Mexannueckue siBJIeHHs.

Mexanuueckoe npuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXAHUUYECKOTO
JIBW>KEHUS. PaBHOMEpHOE mpsMOIMHENHOE ABWKEHHE. HepaBHOMepHOE MNPAMOIUHENHOE IBUKECHHE.
CpenHsisi ¥ MTHOBEHHAs1 CKOPOCTh Teja IPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHoyckopeHHOE npsiMoiuHelHOe ABmxkeHne. CBoOoaHOE magenue. OnbITol [anmes.
PaBHOMepHOE nBHXKEHHE TTO0 OKpYykHOCTH. [leproa u yactora oOpamenus. JluneitHas u yrioBasi CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHUE.

Ilepssiit 3akoH Herotona. Bropoi 3akon Herotona. Tperuit 3akon Herorona. IIpuHiuun cynepno3unuu Cui.
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Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHUs CKOJIbKEHHUS, CUJIa TPEHUSI TIOKOS, IPYTre BUJIbI
TPEHUSI.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOAHOrO majeHus. J[BM>KeHHE IIaHeT
BokpyT Comuna. [lepBas kocmudeckas ckopoctb. HeBecoOMOCTh U meperpy3KHu.

PaBHOBecre marepuanbHON TOUKU. AOCOTIOTHO TBEPIOE Teno. PaBHOBECHE TBEPIOTO TeNa ¢ 3aKPETUIEHHON
ocbio BpaieHusi. MoMeHT cuibl. LleHTp TsoxecTH.

Nmnynsee Ttena. M3menenne wummynbca. Mmmynsc cuibl. 3aKOH COXpaHEHHUs HMITyJibca. PeakTuBHOE
JBUYKEHUE.

Mexanuueckasi paboTa ¥ MOITHOCTh. PaboTa cui TsxKecTH, ynpyroctu, TpeHus. CBsi3b SJHEPTUU U paOOTHI.
[loTeHumanpHasi SHEpPTUs Teljla, MOJHATOrO HaJ MOBEPXHOCTHIO 3emiid. [loTeHInanbHas 3HEeprust cxxaTou
npykunbl. Kunetnueckas sneprus. Teopema 0 KHHETUYECKOM SHEPruM. 3aKOH COXPaHEHUSI MEXaHUYECKOM
SHEPTUH.

Jemoncmpayuu.

Habnronenrne MexaHn4ecKoro JABMKEHUS Tella OTHOCUTENIbHO Pa3HbIX TEJ OTCUETA.

CpaBHeHME MyTeW U TPACKTOPUM JTBUKEHHUS OHOTO U TOTO K€ TeJIa OTHOCUTENIBHO Pa3HbIX TEJl OTCUETA.
N3mepenne CKOPOCTH U YCKOPEHHSI IPSMOIUHEHHOTO IBHXKEHHUSL.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBUXKEHHUSL.

Habmronenue ABM>KEHUS TeNa MO OKPYKHOCTH.

HabOmroneHne MeXaHWYeCKUX SBICHUH, MPOUCXONANIMX B cucTeme orcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKCHUH OTHOCUTEIBHO KaOMHETa (QU3HKHU.

3aBUCUMOCTh YCKOPEHHSI TeJla OT MAaCcChl TeJla U ISUCTBYIOIIEH HA HETO CHIIBI.

HabGnronenue paBeHCcTBa CUJT TP B3aUMOJCHCTBUU TE.

N3meHenue Beca Tena Npu yCKOPEHHOM JIBUKEHUU.

[lepenaua ummynbsca Npu B3aMMOJCHCTBUU TEI.

[IpeoOpa3oBanus YHEPTUH NPU B3aUMOJICHCTBUU TEII.

CoxpaHeHue UMITylibca MPU HEYNPYTOM B3aUMOAECHCTBUU.

CoxpaHeHne UMITyJIbCa MPU a0COFOTHO YIIPYTOM B3aUMOJICHCTBUH.

HaOmronenre peakTUBHOTO JIBUKEHUS.

CoxpaHeHHE MEXaHUYIECKOW YHEPTHH MPU CBOOOTHOM TIaICHHH.

CoxpaHeHrne MEXaHUYEeCKOW SHEPTUH MPH IBIKCHUU TeJIa TI0J] IEUCTBUEM TIPYKUHBI.

Jlabopamopuvie padbomut u onvimol.

KoHncTpynpoBanue TpakTa A pa3roHa U JajdbHEHIIEro paBHOMEPHOTO JIBM)KEHMS IIAPUKA UITU TEJIEKKH.
Omnpenenenue cpeqHeil CKOPOCTH CKOJIBbKEHUS OpyCKa WM IBIKEHHS MIAPHKA 110 HAKJIOHHOM MIO0CKOCTH.
Ornpenenenre yCKOpeHus Teja Ipu paBHOYCKOPEHHOM JIBUYKEHUU MO HAKJIOHHOW MJIOCKOCTH.
HccnenoBanre 3aBUCHMOCTH IyTH OT BpPEMEHU MPU PABHOYCKOPEHHOM JBIDKEHUU O€3 HauajabHOU
CKOpPOCTH.

[IpoBepka TUMOTE3BI: €CIM MPHU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauyaJbHON CKOPOCTU IYTH OTHOCSTCS
KaK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE TIPOMEKYTKH BPEMEHU OJIMHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHUJIbl HOPMAJIBHOTO JaBJICHMUS.

Onpenenenne ko3 duiiieHTa TpeHUs CKOJIbXEHUS.

Ornpenenenne KECTKOCTU PYKUHBL.

Omnpenenenre pabOTHI CUIIBI TPEHHSI IPU PABHOMEPHOM JIBHYKEHHUH Te€Ja 10 TOPU30HTAIBHON MTOBEPXHOCTH.

. Onpenenenre pabOTHI CUJIBI YNPYTOCTH TpU TOABEME Tpy3a C HCIOIH30BAHMEM HEMOABMKHOTO U

IMOJIBAYKHOTO OJIOKOB.
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11. M3yuenue 3ak0Ha COXpaHEHUS DHEPTUM.
Pasnes 9. Mexannueckue Ko1e6aHUs U BOJIHBI.
KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEpUCTUKHU KosieOaHUIl: MEpHOA, YacToTa, aMIUIMTYy/a.
Maremaruueckuil ¥ pyXUHHBIA MassTHUKU. [[peBpalienne s3Heprun pu KosuedaTeaIbHOM JBUKEHUU.
3aryxaronue KojieOaHus. BeiHyKneHHBIE KonmeOanusa. Pezonanc. Mexanumdeckue BosHBL CBOMCTBa
MEXaHNYECKUX BOJH. [IponosbHbIe U onepedHble BOIHBI. J[JIMHA BOIHBI M CKOPOCTB €€ paclpOCTPaHECHHUS.
MexaHn4eckue BOJIHBI B TBEPIOM TeN€, CEHCMUYECKUE BOJIHBI.
3ByK. ['poMKOCTB 3ByKa 1 BbicoTa ToHa. OTpaskeHue 3Byka. IHppa3ByK U yabTpa3ByK.
Jemoncmpayuu.

. Habmronenue xonebanuii Tem noj AEHCTBHEM CHIIBI TSHDKECTH U CHITBI YIIPYTOCTH.

. Habnmronenne konedanuii rpy3a Ha HUTU U HA MIPYXKUHE.

. HabnroneHue BbIHY X /I€HHBIX KOJI€OaHUN U pe30HaHCa.

. Pacnipoctpanenue npoaoabHbIX U MONEPEYHBIX BOJIH (HA MOJEIH).

. HabGnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AN N B W=

. AKycTHYECKHI pe30HaHC.
Jlabopamopmuwie padbomut u onvimol.
. Ompenenenne 4acTOThl U MepUoJa KoeOaHU MaTeMaTUYeCKOro MasiTHUKA.
. OmpeneneHre 4aCTOTHI U TIEpHO/a KOIeOaHUH MPYKUHHOTO MasSTHUKA.
. UccnenoBanue 3aBUCMMOCTH TIEPHO/Ia KOJIEOAHUI TTOIBEIICHHOTO K HUTH I'py3a OT JJIMHBI HUTH.
. UccnenoBanue 3aBUCMMOCTH TIepro/ia KoJieOaHN IPY)KMHHOTO MassTHUKA OT MacChI Tpy3a.
. IIpoBepka HE3aBUCUMOCTH MEpUO/Ia KoJieOaHUH Tpy3a, OJBEIIEHHOTO K HUTH, OT MacChl Tpy3a.

AN DN B W N =

. OmbITBHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh Mepuojia KojiebaHui NpyKUHHOTO MasiTHUKA OT Macchl Tpy3a U
KECTKOCTH MPY>KUHBI.
7. V3mepeHue yCKOpeHHsl CBOOOIHOTO MaIeHus.
Pazgen 10. DiieKTpOMarHuTHOE MOJI€ M JICKTPOMATHUTHBIEC BOJIHBI.
OJEKTPOMAarHuTHOE TIOJ€. OJIEKTPOMAarHWTHbIE BOJIHBL. (CBOMCTBA 3JEKTPOMAarHUTHBIX BONH. Illkana
JIEKTPOMAarHUTHBIX BOJIH. MIcIoaIb30BaHNE 3IEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U.
DnekTpoMarHuTHas npupoja cBera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.
2. BosHOBBIE CBOICTBA CBETA.
Jlabopamopuwvie pabomut u onvimol.
1. V3ydeHue CBOMCTB IEKTPOMATHUTHBIX BOJH C MTOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3nea 11. CBeToBbIE SIBJICHHUA.
JlyueBast Monensb cBeta. Mcrounuku ceta. [IpsmonuneiiHoe pacipocTpaneHue cBeTa. 3arMeHusa ConHua u
Jlynsl. Otpaxkenue certa. [1nockoe 3epkano. 3akoH OTpa)KeHUs CBETA.
[Ipenomnenue cBera. 3akoH npenomieHus cBeta. [lonHoe BHyTpeHHee oTpakeHue ceera. Mcnonb3oBanue
MIOJIHOTO BHYTPEHHETO OTPAXKEHHUSI B ONTUYECKUX CBETOBOJIAX.
Jlunza. Xox mydeit B ymH3e. OnTudeckas cuctema doToamnmnapara, MEKPOCKONIa U Tejeckona. a3 kak
onTHYECKas cucreMa. bim3opyKkocTh U JanbHO30PKOCTb.
Pasznoxxenue Genoro cera B crnekrp. OnbiTel HptoToHa. CriokeHue CHEKTpalbHBIX I[BETOB. Jlucmepcus
CBETa.
Jemoncmpayuu.
[IpssMonuHENHOE PaCIIPOCTPAHEHUE CBETA.
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OTtpaxeHue cBeTa.

[Tomydenue n300pakeHUi B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaliax.
[Ipenomnenue ceera.

OnTHYeCcKuii CBETOBO/I.

Xon ayueil B cobuparolei JInH3e.

XoJ Ty4deil B paccenBarolle JINH3E.

[Tomryuenue n300pakeHUH C OMOIIBIO JTHH3.

[TpunHnmn neiicTBus ¢oroarnmnapara, MUKPOCKOIA U TEIECKOTa.

. Mopnens masa.
11.
12.

Pasnoxxenue 6enoro cBeTa B CIEKTP.
[Tomy4yenue 6e10ro cBeTa MpH CI0KEHUHM CBETA PA3HBIX IIBETOB.
Jlabopamopnvie pabomul u onvinol.

. UccnenoBanue 3aBUCMMOCTH yTJla OTPa)KEHUSI CBETOBOTIO JIyda OT yIJia Ma/IeHus.
. V3ydyeHnue xapakTepuCcTUK U300paKeHUs MPEAMETA B IJIOCKOM 3epKalie.
. UccnenoBanne 3aBUCMMOCTH YyIvIa TMPEJIOMJICHHMS CBETOBOTO Jiyda OT YyIVIa TMaJeHUs Ha TpaHHIle

«BO3AYX—CTCKIIO».

. INomy4yenue n300paxeHnit ¢ MOMOIBIO COOMpPAIOIIEH JINH3BI.

. Onpenenenue GOKyCHOTO paCCTOSHUS M ONTUYECKOM CHIIBI COOMpArOILEH TUH3BI.

. OnBITHI IO PA3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

. OnBITHI IO BOCTIPUATHIO [IBETA MPEIMETOB PU MX HAOIIONEHUH Yepe3 [BETOBbIEC (DMIIBTPHI.

Pasnen 12. KBaHTOBBIC SIBJICHUS.

Oneitel Pesepdopna u mmanerapHas monenb aroma. Moxenbs aroma bopa. Wcmyckanue u moriomieHue
cBeta atoMoM. KBaHThI. JIMHEHYaThIe CIIEKTPBI.

PaguoaktuBHOCTh. Anb(a, Oera- U ramma-uzmydyeHus. CrpoeHue aTomHoro siapa. HykiioHHas mopenb
aToMHOro siapa. M3oronsl. PannoaktusHele npespamenus. [lepuoz nomypacnaga aroMHBIX SIED.

SAnepHble peakunu. 3aKOHBI COXPAaHEHMS 3aps0BOIO U MAacCOBOIO UMCEN. DHEPrus CBSI3U aTOMHBIX SAEp.
Cas13p Macchl M 2Hepruu. Peakiuu cunresa u aenenus saep. Mcrounnku sneprun ConHua v 3BE31.
SnepHas sHepreTuka. J[ecTBUSA paMOAKTUBHBIX U3JIy4EHUHN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

. CHexTpbl U3Iy4eHHs] U OTIIOIIEHUSI.

. CHeKTphI pa3In4HbIX ra3oB.

. Cnextp Bozmopoza.

. Habmronenue TpekoB B kamepe BunbcoHa.

. PaboTa cuérurka HOHU3UPYIOLINX U3ITy4YEHUH.

. Perucrpanus nsinydeHuss IpupOIHbIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopnvie pabomul u onvinol.

. Habnronenue cruloniHbIX U TMHEHUYAThIX CIIEKTPOB U3ITYUECHHUS.

2. UccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUN YACTHULIBI 10 TOPMO3HOMY IyTH (110 poTorpadusm).

. V3amepenue paanoakTuBHOTO (hOHA.

IToBTOPUTEILHO-00001IIAO NI MOTYJIb.

[ToBTOpUTETHLHO-00001AONINIT MOAYNIE MPEIHA3HAUCH ISl CHCTEMaTH3aluu U 0000IIeHusI TPeIMETHOTO
COJZIEpKaHUS U OMbITA JEATEIbHOCTH, MPUOOPETEHHOTO MPH M3YYEHUH BCEro Kypca (GU3MKH, a TaKxKe AJs
MOJITOTOBKH K OCHOBHOMY TOCYIaPCTBEHHOMY 3K3aMeHY MO (U3UKe ISl O0yJarOIIUXCs, BEIOPABIIUX STOT
y4€OHBIN IPEIMET.
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IIpyn u3ydyeHMM OAHHOTO MOZYJS PEalU3yIOTCS U CUCTEMATU3UPYIOTCS BUIBI IEATEIBHOCTH, HA OCHOBE
KOTOPBIX OOecreunBaeTcs IOCTH)KEHHE IPEIMETHBIX M METalpeAMETHBIX IIAHUPYEMBIX pE3ylIbTaToB
o0y4eHusi, GOPMHUPYETCSI €CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOEHHE HAyYHBIX METONIOB MCCIICIOBAHUS
SIBIGHUN TPUPOABI M TEXHUKH, OBJIAJCHHE YMEHUSIMHU OOBSICHATh (U3NYECKUE SIBICHUS, NPUMEHSSA
IIOJIyYEHHBIE 3HAHUS, PEIIaTh 33/1a4M, B TOM YHCJIE KAY€CTBEHHBIE M dKCIIEPUMEHTAIIbHBIE.
[IpyHOMIIHATBHO AEATENBHOCTHBIA XapakTep JaHHOIO pas3zielia peanusyercss 3a C4ET TOro, 4YTO
oOyyaroniyecs BHIIOIHSIOT 3aJaHuUs, B KOTOPBIX UM Ipe/iaraeTcs:

Ha OCHOBE IOJIyY€HHBIX 3HAHUIN Paclo3HABATh M HAYYHO OOBACHATH (PU3NYECKUE SBICHUS B OKPYKAIOIIEH
IIPUPOZE U MIOBCEIHEBHOU KU3HU;

WCIIOJIBb30BaTh HAyYHbIE METO/BI UCCIIEOBaHUS (PU3UUYECKUX SBJICHUN, B TOM YHCIIE JJIs IPOBEPKU TUIIOTE3
U IIOJIy4ECHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAay4yHbIE OCHOBbI HauOoyiee BAXKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOIHMM, Harpumep,
MIPAKTUYECKOTO HCIIONb30BAaHUS PA3IMYHBIX HMCTOYHUKOB SHEPIMM HAa OCHOBE 3aKOHA IPEBpALICHUS U
COXPaHEHUs BCEX U3BECTHBIX BUJIOB SHEPTHH.

INVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS IPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIETO OBPA30OBAHMUSA

Nzyuenne ¢pu3uku Ha ypoBHE OCHOBHOTO 00IIeT0 00pa30BaHMs HAIPABJICHO HA JIOCTIKEHHUE JINYHOCTHBIX,
METaNpeIMETHBIX U MIPEIMETHBIX 00pa30BaTeNIbHBIX PE3YJIBTATOB.

B pesynbrare m3yuenus (pU3MKH Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHUs y oOydaromierocsi OyayT
c(hOopMHUPOBaHBI CIEAYIOUINE TUYHOCTHBIE PE3yIbTaThl B YACTHU:

1) mnaTprMoTHYECKOr0 BOCIMTAHMS:

— MPOsIBJICHHE UHTEpeca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PM3NYECKON HAYKU;

— IIEHHOCTHOE OTHOIICHUE K TOCTHKEHUAM POCCUMCKHUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOr0 M J1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHNS:

— TOTOBHOCTh K AKTHBHOMY YYaCTHIO B OOCYXJEHHUHU OOIIECTBEHHO 3HAYMMBIX M STHYECKHUX INPOOIEM,
CBSI3aHHBIX C MPAKTHUECKUM IPUMEHEHUEM JTOCTHKCHUN (PU3UKH;

— OCO3HAHHUE BaAKHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOI0 BOCIIUTAHUSA

— BOCHPHUATHE ICTETUUYECKUX KauecTB (PM3MUECKOM Hayku: €€ TapMOHHUYHOTO IOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JIAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:

— OCO3HaHME IIEHHOCTU (PU3NUECKOM HAyKU KaK MOIIHOTO HHCTPYMEHTA MTO3HAHUS MHPA, OCHOBBI Pa3BUTHS
TEXHOJIOTUH, BaXKHEHUIIEH COCTABIIAIOIIEH KYJIbTYpBI,

— pa3BUTHUE HAyYHOM JII0003HATEILHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

5) popmupoBanus KyJbTYpbI 310POBbSI U IMOLMOHAJIBLHOIO 0J1aronoIyus:

— OCO3HaHUE LEHHOCTH 0e30MacHOro obpasa JKU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MUPE, BAXKHOCTHU
mpaBwJl  0E30MAaCHOTO TMOBEACHHUS Ha TPAHCIOPTE, HA JIOpOrax, C DJICKTPUUYECKHUM M TEIJIOBBIM
000pyAOBaHUEM B JIOMAIIIHUX YCIOBUSAX;

— c(opMHpOBaHHOCTh HaBbIKa pediekcuu, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOro e MpaBa y
JPYTOro YEJIOBEKA;

6) TPy10BOro BOCIMTAHUS:
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— aKTHBHOE€ Y4acTHe B PEIICHUHM MPAKTHUYECKHX 33134 (B paMKax CeMbU, 00pa30BaTeIbHON OpraHu3aIuH,
ropojia, Kpast) TEXHOJIOTHYECKOM M COLMAIBbHON HaNpaBIeHHOCTH, TPEOYIOIINX B TOM YHUCIIE U PU3NUECKUX
3HAHUI;

— WHTEpEC K MPAKTUYECKOMY U3YUEHUIO NPOoQeccHil, CBA3aHHbBIX C (PHU3UKOM;

7) IKOJIOTHYECKOT0 BOCTIMTAHUSA:

— OpHeHTalus Ha IpUMEHEeHHEe (PU3NYECKUX 3HAHUU N7 pelIeHus 3a7a4d B 001acTU OKpY’Kalollei cpelibl,
TUTAHUPOBAHMSI TIOCTYTIKOB M OLEHKU UX BO3MOXKHBIX MOCIIEACTBHH JIIsl OKPYKAIOIEH cpebl;

— 0CO3HaHHe IMo0aIHLHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U IMyTeil UX pelieHus;

8) aganTanuu K U3MEHSIOMIMMCS YCJIOBUSIM COLMATBLHON U MPUPOIHOM Cpeabl:

— moTpeOHOCTh BO B3aMMOJCHCTBMM TIPU BBIMOJHEHUM WCCIEAOBAaHUNA U TIPOEKTOB (PU3UUECKON
HaIpaBJICHHOCTU, OTKPLITOCTH ONBITY U 3HAHUAM APYTHX;

— IMOBBIICHUC YPOBHA CBOEU KOMIIETEHTHOCTH 4UCpe3 NPAKTUICCKYIO ACATCIIbHOCTD,

— NOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM uHncie (GOpMyIUpOBaTh UAEH, IOHATHUS, TUIIOTE3bI
0 Gpu3nUeCcKuX OOBEKTaX U SBJICHHSIX;

— 0co3HaHHe Ne(UINUTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH B 00JIaCTH (PU3UKH;

— IJIAaHUPOBAHKE CBOETO Pa3BUTHsI B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUIA,

— CTpeMJICHHE aHATM3UPOBATh U BBIABISATH B3AUMOCBS3H MPUPOJIBI, 00IECTBA M SKOHOMUKHU, B TOM YHUCJIE C
UCTOJIb30BaHHEM (PU3NYECKUX 3HAHUIA;

— OLEHKa CBOMX JCHCTBHH ¢ yd4€TOM BIUSHHS HA OKPYXKAIOIIYIO Cpexy, BO3MOXKHBIX TIJIOOATBHBIX
MOCJIE/ICTBUH.

METAIIPEJIMETHBIE PE3YJIbTATDBI

B pesynbrare ocBoeHus mporpamMmbl 10 (pU3MKE HA YpPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS Y
oOyyatomierocst OyayT chOpMHUPOBaHbI MeTanpeAMeTHbIe Pe3yJbTAaThl, BKIIOUAOIIUE O3HABATEIbHbBIC
yHHUBepcajbHble Yy4yeOHble JeWCTBUSA, KOMMYHUKAaTHBHBIE YHUBEpCAJIbHbIE ydeOHbIe JEWUCTBUA,
PETYIATUBHBIE YHUBEPCAbHbIE YUeOHBIE JEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbI€ el CTBUS

ba3oBble j1ornyeckune AeMCTBUSA:

BBISIBJISITH U XapaKTE€pPU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUN);

yCTaHABIMBATh CYIIECTBEHHBII MPU3HAK KJIacCU(UKALIUY, OCHOBAHUS JJIsi 0000IIECHHUS 1 CPAaBHEHHUS;
BBIABJIATE 3aKOHOMCPHOCTH W HNPOTUBOPCUHHA B pacCMATPHUBACMBIX @aKTax, JaHHBIX H H3,6JIIOH€HI/ISIX,
OTHOCSIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUSIM,

BBISIBJIISITH TIPUYUHHO-CIIEICTBEHHBIC CBSI3U MPU H3yYEHUM (PU3MUECKUX SIBJICHHUM W TMPOIIECCOB, JAETaTh
BBIBOJII C HCHOJB30BAHMEM JAEAYKTHBHBIX U WHAYKTUBHBIX YMO3AKIIOUEHUU, BBIABUTATh THUIOTE3BI O
B3aMMOCBSI3X (PU3NYECKUX BEINYHH,

CaMOCTOSITEJIbHO BBIOMpATh C€Hoco0 peleHus ydyeOHOM (u3nueckol 3aaauu (CpaBHEHUE HECKOJIbKHUX
BapHaHTOB PELIEHUS, BHIOOP HanOoJee MOAXOASIIEr0o C YYETOM CAMOCTOATEIBHO BbIIETIEHHBIX KPUTEPHUEB).
Ba3oBble uccienoBare/bCKue AeiCTBHA:

WCIONB30BaTh BOMPOCHI KaK UCCIIEAOBATEIbCKUI HHCTPYMEHT MMO3HAHUS;

MIPOBOJIUTH I10 CAMOCTOSITENIbHO COCTABICHHOMY IUIaHY OIBIT, HECJIOKHBIM (DU3MUECKHI SKCIEPUMEHT,
HeOOoJIbIIoE HCCe0BaHUE (PU3NYECKOTO SBICHMUS,

OLICHHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAILIMIO, MOJYYSHHYIO B XOJ€ UCCIIEIOBAaHUS WU
IKCIEPUMEHTA;

CaMOCTOATENIEHO (OPMYITUPOBATh OOOOIICHHUST M BBIBOABI IO pE3yJbTaTaM MpPOBENEHHOTO HAOIIONEHMUS,
OIIbITa, UCCIICAOBAHUA,
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MIPOTHO3UPOBATH BO3MOXKHOE JajibHEeiIee pa3BUTHE (U3MYECKHX MPOIECCOB, a TaKXKe BBIIBUTATH
MIPEONIOKEHHS 00 UX Pa3BUTHH B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ nundopmanueii:

MPUMEHSITh Pa3IMYHbIE METOJbl, MHCTPYMEHTHl M 3alpOChl MpU TMOUCKE U OTOOpe HHPOpPMAIMHU WIH
JAHHBIX C YU4ETOM MpeIOKEHHON yueOHO! (pU3nuecKoil 3a1aum;

aHAJM3UPOBaTh, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WH(POPMALHUIO PA3IUYHBIX BUAOB U (GopMm
MIpEeJICTaBICHMUS,

CaMOCTOSITENILHO BBIOMpPATh ONTUMANbHYIO (GopMy MpencTaBieHus HH(POpPMALUKA W HWILTIOCTPUPOBATH
pelraeMble 3314l HECTIOKHBIMU CXEMaMHU, TuarpaMMaMu, HHOHM rpaduKoi U MX KOMOMHAIIMSIMH.
KoMMyHuUKaTHBHBIC YHHBeEpcaIbHbIE y4eOHbIe 1eiiCTBUA:

B Xole OOCYXIeHHs ydeOHOTO Marepuala, pe3yJbTaToB J1abOpaTOpHBIX PabOT W MPOEKTOB 3aJ/1aBaTh
BOIPOCHI IO CYIIECTBY OOCYXaeMOM TeMbl M BBICKA3bIBaTh WJIEH, HAlIEJICHHbIC HAa pEUIeHHE 3a/laud U
nojepxaHue OaroxeaareIbHOCTH OOIIEHUS;

COIIOCTABIIATh CBOM CYXACHHUS C CYXJCHUSMH JIPYTUX YYaCTHUKOB JHajiora, OOHapyKHUBaTh pa3zinyue U
CXOJICTBO ITO3HUIIUT;

BBIPAXaTh CBOO TOYKY 3PEHMS B YCTHBIX U IMCbMEHHBIX TEKCTAX;

yOIMYHO MPEACTABIATh PE3ysbTaThl BBIIOJIHEHHOTO (PU3UYECKOTO OIBITa (IKCIEPUMEHTA, UCCIICAOBAHMS,
IIPOEKTA);

MIOHMMATh M HCIOJIb30BaTh IPEUMYILIECTBA KOMAaHIHOM M HWHAMBHUIyaJbHOM pabOThl HpU pElIeHUU
KOHKPETHOU (pU3HIECKON TPOOIEMBI;

NPUHMMATh L€ COBMECTHOW JI€ATEIbHOCTH, OPraHU30BBIBATh JEUCTBUA IO €€ JOCTHIKEHUIO:
pacmpenenath poiu, OOCYX AaTh TPOIECChl M PEe3yabTaThl COBMECTHOW paboThl, 0000IIaTh MHEHUs
HECKOJIbKUX JIIOJICH;

BBINIOJIHATh CBOIO YacTh pPAaOOThHI, JIOCTUTas KAadeCTBEHHOIO pe3yslbTaTa 0 CBOEMY HANpPaBICHUIO U
KOOPAUHUPYS CBOM IEUCTBUS C IPYTUMH YI€HAMU KOMAH/IbI;

OLIEHMBATh KAueCTBO CBOEro BKJaJa B OOMMH NOPOAYKT MO KPUTEPUSIM, CAMOCTOSTEIHHO
c(OpMyYITUPOBAaHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbBIe yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

BBISIBJIISITH MPOOJIEMBbl B JKM3HEHHBIX M YUYEOHBIX CHUTyalUsX, TPEOYIOMIMX Uil peuieHus (HU3MuecKux
3HAHUI;

OpPUEHTHPOBATHCS B PA3IUYHBIX MOAXOAAX NMPHUHSATHUS pELIeHUH (MHIUBUAYalIbHOE, IPUHITHE PELICHUS B
rpymnrne, IpUHITHE PEeLIEHUN TPYIIoi);

CaMOCTOSITENIbHO COCTABIISITh AJITOPUTM pellleHus: (U3NYECKOr 3a7a4yl WK TUIaHa UCCIIEAOBaHUS C yUETOM
UMEIOIIUXCS PEecCypcoB M COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUpPOBaTh Ipe/jaraéMble BapUaHTHI
peLIeHui;

JenaTb BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJ/Ib, SMOLMOHAIbHbIN HHTE/JIEKT:

JIaBaTh aJICKBAaTHYIO OIIEHKY CUTYyalluy U Mpeajararhb 1jiaH €€ U3MEHEHHS;

OOBSACHATh NPUYMHBI JOCTIDKCHHS (HEHOCTIDKEHHS) pE3ylbTaroB JEATENbHOCTH, JaBaTh OICHKY
MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEILHOCTH (B TOM YHUCIE B XOJ BBIMOIHEHUS (HU3MUECKOTO UCCIIEIOBAHUS WU
MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB, M3MEHUBIIMXCS CHUTYallMd, YCTAHOBJICHHBIX OILINOOK,
BO3HUKILIUX TPYIAHOCTEM;
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OLIEHHMBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIN U YCIOBUSM;
CTaBUThH ceOs Ha MECTO JPYroro 4eyjoBeKa B XOJl€ CIopa WIM AUCKYCCHU Ha HAayyHYIO TeMy, OHUMaTh
MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

MpHU3HABaTh CBOE MPABO Ha OMIMOKY MPHU pelleHrur (PU3MUECKUX 3a/1a4 WIM B YTBEPKICHUSX HA HAyYHBIC
TEMBI U TAKOE XK€ MPaBoO JIPyroro.

MNPEIMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 7 Kijacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPaXKaTb
c(hOpMHUPOBAHHOCTH Y O0YUAOIIUXCS YMEHHIM:

WCIIONB30BaTh MOHATHS: (PU3UYECKHE W XUMHUYECKHE SBICHUS, HAOMIONEHUE, SKCIEPUMEHT, MOJIEb,
TUIOTE3a, SAMHUIBI (DU3MUECKUX BEIUYHMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUS BelecTBa (TBEpIOE,
KHJIIKOE, Ta3000pa3HOE), MEXaHW4YeCKoe IBIDKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSMOJIHMHEHHOE),
TPaeKTOpHUs, paBHOAEWCTBYyIOIIAas cuia, Jedopmanus (ynpyras, IUIacTHUEcKasl)), HEBECOMOCTD,
COOOILAIOIIUECS COCY/IBI;

paznuuath sBieHUs (AuQdy3us, TEMIOBOE MABIKEHUE YacTHIl BEIIECTBA, PAaBHOMEPHOE JABHKEHUE,
HEpPAaBHOMEPHOE JBUKEHUE, MHEPLMs, B3aUMOACIHCTBUE TEJ, pAaBHOBECHE TBEPABIX TENl C 3aKpEIrIEHHOU
OCBIO BpAIlleHUsI, TIepeada JaBICHUS TBEPIBIMH TEJIaMU, KUIKOCTIMHU U ra3aMu, arMoc(hepHoe JaBlIeHuUE,
IJIaBaHUE TeJl, MPEBpAIICHUs MEXaHUYECKOM HEPruu) MO OMHCAHUI0 UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPHUPYIOLIHNX JaHHOE (PU3NIECKOE SBICHHE;

pacrno3HaBaTh NPOSBICHHE HW3YUYEHHBIX (PU3NYECKUX SIBICHUN B OKpYXKaloleM MHUpPE, B TOM 4YHUCIE
(du3nueckue sIBICHUS B MPUPOIE: IPUMEPHI IBIKEHHS C PA3IMYHBIMU CKOPOCTSIMHU B JKHBON U HEXKHUBOM
MpHUpOJIE, NEHCTBUE CUJIBI TPEHHS B MPHUPOJAE U TEXHUKE, BIMSHHE aTMOC(EPHOTO NABJICHHS HA YKUBOU
OpraHm3M, TJIaBaHWE PBIO, phIYard B TEN€ YEIOBEKa, MPU ITOM MEPEBOAMTH MPAKTHUECKYIO 3a1ady B
y4e0HYI0, BBIICIISATh CYIIECTBEHHBIC CBOMCTBA (IPU3HAKHN) (PU3UIECCKUX SIBICHUM;

OTHCHIBATh M3yUYCHHBIE CBOWCTBA TEN M (PU3WUYECKHUE SBIICHUSI, UCTIONB3Yys (PU3UUIECKUE BETUIMHBI (Macca,
00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MYTh, CKOPOCTh, CPENIHAS CKOPOCTh, CHJIA YIPYTOCTH, CUJIA TSKECTH,
BEC Tela, Cujla TPeHHMs, AaBlieHue (TBEPAOTO Tema, JKUAKOCTH, ra3a), BRITATKUBAIOIIAS CHUIIa, MEXaHUYECKas
paboTa, MOIIHOCTb, IJIEUYO CHUJIbI, MOMEHT CHJIbI, KOI(PPHUIMEHT MONE3HOTO ACHCTBUS MEXaHH3MOB,
KHMHETUYEeCKass M TMOTEHIMAJIbHAs SHEPrusi), MPU OMHUCAHWU MPABHIBHO TPAKTOBATh (DU3MUECKHUI CMBICI
WCTIONB3YEMBIX BEIUYMH, WX OOO3HAYEHUS W CIUHUIBI (PU3UYECKUX BEIUYHH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIONINE JTAaHHYIO (DU3UYECKYIO BEIMUYWHY C JPYTHMMH BEITUYMHAMHU, CTPOUTH TPadUKH H3YUCHHBIX
3aBUCUMOCTEN (DU3NYECKUX BEITUYMH;

XapaKTepH30BaTh CBOMCTBA Teld, (pU3MUECKHE SIBICHUS U MPOLECCHI, UCMOB3Ys MpaBUIa CIOXKEHHS CHII
(Bmonb omHOW mpsmMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHUS phblyara
(6;0Ka), «307I0TOE MPaABUIIO» MEXAaHHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW HHEPruH, MPHU 3TOM JaBaTh
CJIOBECHYI0 (hOPMYITHPOBKY 3aKOHA U 3aIMCHIBATh €70 MATEMAaTHIECKOE BBIPAKCHHUE;

OOBSCHATh (HU3UYECKHUE SIBJICHUS, MPOIECCHl M CBOWCTBAa TE€Jl, B TOM YHCJIE MU B KOHTEKCTE CHUTyaIlud
MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH IPUUUHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHHE
n3 1-2 JIOrMYecKUX IIaroB ¢ Omopor Ha 1—2 HM3yYeHHBIX CBOMCTBA (DM3MYECKUX SBICHUM, (PU3HUECKUX
3aKOHa WM 3aKOHOMEPHOCTH;

pemiats pacu€THbIC 3a/1aud B 1—2 NEWCTBUSA, UCIIONB3YsI 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIINE (PU3UICCKUE
BEJIMYMHBI: HA OCHOBE aHAJM3a YCJIOBHUS 3aJ[a4d 3aIMCHIBATH KPATKOE yCIIOBHE, MOJCTABIATh (U3NIECCKHE
BEJIMYUHBI B (DOPMYIIBI U TIPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIC JaHHBIC, HEOOXOAMMBIC JISl PEIICHUS
3aj]1a4, OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHON (PU3NYECKON BETMUNHBL;
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pacro3HaBarh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOUIM (U3NYECKHUX METOIOB, B ONHCAHUH
WCCIIC/IOBAaHHS BBIIEISATH TMPOBEPSEMOE MPEANONIOKEHHE (TUTOTE3y), paszinyarb W HWHTEPIPETHPOBATH
MOJTYYCHHBIA Pe3yJbTaT, HAXOUTh OITUOKH B XOJI€ OTBITA, JIeJIaTh BEIBOBI ITO €T0 Pe3yIbTaTaM;

IIPOBOAMTH OMBITHI MO HAOMIOIEHHUIO (PU3NYECKUX SIBICHUH MK (PU3NYECKUX CBOMCTB Tel: (hopMynupoBaTh
IpoOBEpsSEMBbIE MPEANONIOKEHHsI, COOUPATh YCTAaHOBKY U3 MPENJIOKEHHOT0 000py/10BaHMs, 3alUCHIBATh X0
OTIBITa U (POPMYIHPOBATH BHIBOJIBI;

BBITIOJTHAT TPSIMBIE W3MEPEHUS] PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CHIIBI U TEMIIEpaTyphl C
UCIOJNBb30BaHUEM AHAJIOTOBBIX W IM(POBBIX MPHUOOPOB, 3aNKCHIBATh IOKA3aHUS MHPUOOPOB € yUETOM
3aTaHHON a0COJIFOTHOM TOTPEITHOCTH H3MEPECHUH;

MPOBOJAMTH HCCIIEAOBAHHE 3aBUCHUMOCTH OAHOHN (hPM3MYECKOl BEIMYMHBI OT JAPYroil ¢ HCHOJIb30BaHUEM
NPSMBIX U3MEpPEeHHH (3aBUCUMOCTH IyTH PAaBHOMEPHO ABIDKYIIETOCS Tela OT BPEMEHHU JBMKEHHS Teja,
CHJIBI TPEHHS CKOJIBKEHHs OT Beca Tella, KaueCcTBa 00padOTKU MOBEPXHOCTEH TN W HE3aBHCUMOCTH CHJIBI
TPEHHS OT IUIOMIAI CONPHKOCHOBEHHS TEJ, CHIIBI YIIPYTOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKHBAIOIICH
CHJIBl OT 00BEMa MOrpyKEHHONM YacTH Teda U OT IUIOTHOCTHU JKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH
TeJa, OT IIyOUHBI, HA KOTOPYIO HOIPY>KEHO TeJO, YCIOBUM MJIaBaHUA TeJN, YCIOBUI paBHOBECHs pblyara u
0J0KOB), y4yacTBOBaTh B IIJIJAHUPOBAaHUM Y4YEOHOIO HCCIIE[OBaHMSA, COOMpPATh YCTAHOBKY U BBIIOJHSTH
U3MEpEHUs], clenys NpPeAJIOKEHHOMY IUIaHy, (UKCHpOBaTh pe3yJbTaThl MOIYYEHHOM 3aBUCHUMOCTH
¢u3NYecKNX BEIMYMH B BUJAE MNPEUIOKEHHBIX TaOMUIl M TpaduKOB, NeNaTh BHIBOABI MO pe3yJabTraTam
UCCIICIOBaHMS;

MPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BENWYHMH (TUIOTHOCTH BEIIECTBA JKUAKOCTH U TBEPHOTO
TeJla, CUJIa TPEHUs CKOJbKEHMs, JaBJICHHWE BO3JyXa, BBITAIKHBAIOLIAS CUIa, JEHCTBYyIOIAs Ha
NOTPY’KEHHOE B JKUJAKOCTb Te€J0, KO(PGUIMEHT MOJE3HOro ACUCTBUS HPOCTBIX MEXAHU3MOB), CIerys
NPEIOKEHHON MHCTPYKIUH: TPU BBINOJHEHUN W3MEPEHUI cOOMpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY U
BBIUUCJIATH 3HAYCHUE NCKOMOI BEJTMUNHBI;

coOoaTh MpaBuila TEXHUKK 0€30TIaCHOCTH NIPU paboTe ¢ JTadopaTOPHBIM 000PYIOBAaHHEM;

yKa3blBaTh MPHUHLUIBI ASUCTBUS NMPHUOOPOB U TEXHHUUECKUX YCTPOICTB: BECHI, TEPMOMETP, AUHAMOMETP,
cooOmIarIuecs cocybl, 6apoMeTp, prlyar, MOABMXHbIM U HETIOIBUKHBIHN OJIOK, HAKJIOHHAs MJI0CKOCTb;
XapaKTepU30BaTh MPUHIIMIEI ICHCTBHUS M3YYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOUCTB C OMOPON Ha MX
ornucaHusi (B TOM 4YHUCIIe: TIOAUIMITHUKA, YCTPOMCTBO BOAOMPOBOMA, THAPABINYECKHIA Mpecc, MAaHOMETD,
BBICOTOMEp, TOPIIHEBOM HACOC, apeoMeTp), UCHOIb3ys 3HAHUS O CBOMCTBAaX (PU3UYECKUX SBICHUHN U
HeoOxoauMbIe (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOAUTh WH(POPMALIUIO O MPUMEpax) MPAKTUYECKOTO MCIONb30BaHUs (PU3NUECKUX
3HaHUI B TOBCETHEBHOW >KM3HM s OOecredeHus: Oe30MacHOCTH Npu oOpaleHHH ¢ mnpuOopamu |
TEXHUYECKUMHU yCTPOWCTBAMHM, COXPAHEHHUS 3I0POBbSI M COOIIONEHHSI HOPM DKOJIOTHYECKOTO TTOBEICHUS B
OKpY’KaroILEn Cpeae;

OCYILECTBIIATE OTOOP HMCTOYHUKOB MH(pOpManuu B VIHTEpHETE B COOTBETCTBUHU C 33JaHHBIM IOMCKOBBIM
3alpoCcOM, Ha OCHOBE HMMEIOIIUXCS 3HAHUH M MyTEM CPAaBHEHUS PA3IMYHBIX HMCTOYHUKOB BBIACISATH
MH(POPMALIUIO, KOTOPast SIBJISETCS IPOTUBOPEUMBON HIIM MOJKET OBITh HEJJOCTOBEPHOM;

WCTIONB30BaTh TPH BBIMOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-TIONYISIPHYIO JIUTEparypy (U3NIECKOro
COZIep)KaHUsl, CIIPaBOYHBIE MAaTepUabl, peCypchl ceTH VMHTEpHeT, BIafeTh MpuéMaMi KOHCTIEKTHPOBAHHUS
TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU U3 OHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3[aBaTh COOCTBEHHbIC KpaTKHe NHCbMEHHbIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 HMCTOYHHKOB
uHpopMauu (U3NYECKOTO COIEpKaHHWS, B TOM 4YHUCIE IyOIWYHO JAenaTh KpaTKUEe COOOLICHHS O
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pe3ynbTarax IMpPOEKTOB WIM Y4EeOHBIX MCCIEJOBAaHUM, NMPH 3TOM TI'PAaMOTHO MCIIOJIb30BaTh H3YUYCHHBIH
MOHATUIHBIN annapar Kypca GU3UKH, COMPOBOXKIATH BBICTYIUICHUE NTPE3EHTALINEH;

IpU  BBIMOJIHEHUU YYE€OHBIX IPOEKTOB M UCCIEIOBAHUN pacHpeneNiaTh OOsI3aHHOCTH B Tpylmne B
COOTBETCTBUM C IOCTaBICHHBIMU 3aJjadaMHM, CIEANUTh 3a BBIIOJHEHHWEM IUIaHA JAEUCTBUI, aJeKBaTHO
OLIEHMBATh COOCTBEHHBIM BKJIAJ B JIEATENBHOCTh TIPYIIBI, BBICTpauBaTh KOMMYHHMKATUBHOE
B3aMMO/ICIICTBUE, YUUTHIBAasE MHEHHE OKPYKAIOIIHUX.

K xonmy oOydeHus B 8 kJiacce IpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)arhb
c(OPMHPOBAHHOCTh Y O0YYAIOIIUXCS YMEHUH:

HCIOIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHUE aTOMOB M MOJIEKYJ, arperarHble
COCTOSIHUSI BEILIECTBA, KPUCTAIIIMYECKHE M aMop(Hble Tena, HACBIIIEHHbIM W HEHACBILIEHHBIM map,
BIQKHOCTh BO3/lyXa, TeMIepaTypa, BHYTPEHHSsS SHEPrusi, TEIJIOBOM J[BHUraresb, 3JIEMEHTAPHBIN
ANEKTPUUYECKUI 3apsi, SNEeKTPUYECKOe I0JIe, MPOBOIHUKU M JUAIEKTPUKH, OCTOSHHBIA 3JIEKTPUUYECKUI
TOK, MarHUTHOE TOJIE;

pasznuuath sBJIEHUS (TEIUIOBOE pacHIMpEeHHE M CXaTue, TeIUlonepenadya, TEeIIOBOE paBHOBECHE,
CMauyMBaHUE, KaNWUISPHbIE SBJICHMS, MCIAapeHWe, KOHACHCAlMs, IUIaBICHUE, KpUCTAJIU3alus
(oTBepAeBaHuE), KUTIEHUE, Teruionepenavya (TerIonpOBOIHOCTh, KOHBEKIUS, U3ITYUYEHUE), dICKTPU3ALIMS
TeJl, B3AaUMOJEHUCTBUE 3apsAA0B, NEHCTBUS AIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJAEHCTBHE
MarHuTOB, JE€HCTBME MAarHUTHOTO NOJsS HA MPOBOAHUK C TOKOM, 3JIEKTPOMArHUTHAs HWHIYKIMS) IO
ONMCAHUIO MX XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (U3UUECKOE
SIBJICHUE;

pacrno3HaBaTh NPOSBICHUE H3YUYEHHBIX (QU3NYECKUX SBIECHUN B OKpY)KalOLEM MHUpPE, B TOM 4YHUCIE
¢bu3nyeckue SBICHUS B IPUPOJE: IOBEPXHOCTHOE HATSXKEHHE W KalWULIPHBIE SBICHUS B INPHUPOJE,
KpHUCTaJUIbl B Ipupozne, usnydyenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa30BaHKUE POCHI,
TyMaHa, HHEs, CHera, J3JIEKTpHUYECKUEe SBICHHS B arMocdepe, 3IEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE 1oje 3emMiiu, ipeld noiarocoB, pojib MArHUTHOTO OIS JUIs )KM3HU Ha 3emiie, MO PHOE CUsSHUE,
IIPU 3TOM TNE€PEBOUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIACIATH CYLIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(bU3NYECKHX SBICHUI,

ONUCHIBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3UYECKHE SIBJICHHS, HCHONB3ys (U3MUECKHE BETUYMHBI
(TeMneparypa, BHYTPEHHS SHEPIHsl, KOJIUYECTBO TEIUIOTHI, y/elbHas TEIUIOEMKOCTh BEIIECTBA, yAEIbHAs
TEIJIOTAa IUIABJIEHUS, Y/elbHas TeIuIoTa MapooOpa30BaHMs, YyJelbHass TelIoTa CropaHus TOIUIMBA,
KO3((UIIMEHT TOJIE3HOTO0 JEWCTBUS TEIUIOBOW MAIIMHBI, OTHOCHTENbHAs BJIAXKHOCTh BO3IyXa,
AIEKTPUUECKUI 3apsijl, CUia TOKA, IEKTPUUYECKOE HAINPSDKEHUE, CONPOTHBIIEHHE NPOBOAHMKA, YIEIBHOE
COIIPOTHBIICHHE BEILECTBA, PadOTa W MOUIHOCTh 3JEKTPUYECKOTO TOKA), MPHU OMHUCAHUH IPABHIBHO
TPaKTOBATh (PU3MUYECKUI CMBICIT UCIIOJIB3YEMbIX BEITMUWH, 0003HAYCHHS U €IUHHIIBI (PU3MUYECKUX BEITHYHH,
HaXOAWTh (OPMYJIBI, CBS3BIBAIOMINE JaHHYIO (DPU3MUYECKYIO BEIMUYUHY C JIPYTUMHU BEITUYWHAMH, CTPOHTH
rpadUKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUYECKHUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA TeJ, (pU3MUECKUE SBJICHHUS U IPOLECCHI, UCHOJIb3Ysl OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KNHETUYECKOM TEOPUM CTPOEHUS BELIECTBA, MPUHLUI CYNEpPHO3UIMM Toied (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsija, 3akoH OMa /1 ydacTka 1en, 3akoH Jlxoynsa—JIenna,
3aKOH COXPaHEHHsI PHEPruH, NPH 3TOM J1aBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3allUCHIBATH €r0
MaTEMaTUYECKOE BbIPAKECHHUE;

OOBACHATh (PU3MUECKHE TMPOLECChl M CBOWCTBA Te€JI, B TOM UHUCIE€ M B KOHTEKCTE CHUTyalUH
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH MPUUYMHHOCIIEICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE
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u3 1-2 jgoruyeckux maroB ¢ onopoi Ha 1—2 M3ydeHHBIX CBOMCTBA (PM3UUECKHUX SBICHUH, PU3MUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiats pacy€THble 3a/1a4ud B 2—3 NEWUCTBUSA, UCIONB3Ys 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBMS 33Ja4M 3alMChIBATh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTATOK
JAHHBIX JUIS PELIeHUs 3a/lauy, BEIOUpPaTh 3aKOHBI U (hOPMYIIbI, HEOOXOAMMBIE I €€ pelleHus], IPOBOJUTH
pacy€Thl U CPaBHUBATh MOJTYUYEHHOE 3HaUeHUE (PU3MUECKON BETMUYHUHBI C U3BECTHBIMH JaHHBIMH;
pacro3HaBarth TpPOOIEMbl, KOTOPBIE MOXKHO PEIIUTh IMPH TMOMOIIM (U3NYECKHX METOJO0B, HCIOIb3YS
ONMCAHUE MCCIIEAOBAaHUS, BBIACIATH IPOBEPSIEMOE IMPENIONOKEHUE, OLEHUBATh MPAaBHWIBHOCTh MOpPSIKA
MIPOBEJICHUS UCCIIEI0OBAHUS, J1€1aTh BBIBObI;

MIPOBOAMTH OMBITH MO HAOMIONEHHUIO (PU3UYECKUX SBICHUN WM (U3NYECKUX CBOMCTB TeJ (KaWLISPHBIE
SBJICHUS, 3aBUCUMOCTb JaBJICHUS BO3IyXa OT ero 00bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHus MpHU U3IYYEHUM OT LBETA U3JIydarollel (MOomouarolei) NoBepXHOCTH, CKOPOCTh UCTIAPEHUs
BOJIbI OT TEMIEPATyphl >KMJIKOCTH M IUIOIIAAM €€ MOBEPXHOCTH, HJIEKTPU3aLUs TNl U B3aUMOJEHCTBHE
AJIEKTPUYECKUX 3aps/iOB, B3aWMOJICHCTBUE IOCTOSHHBIX MAarHUTOB, BHU3yalM3allisi MarHUTHBIX TIOJEH
MOCTOSIHHBIX MarHUTOB, ACUCTBHUS MAarHUTHOTO IOJIS HA MPOBOAHHUK C TOKOM, CBOWMCTBA JIEKTPOMAarHuTa,
CBOWCTBA AJIEKTPOJBUIATENI TOCTOSHHOIO TOKA): (OPMYIMPOBATH IPOBEPSIEMbIE IPEAIONIOKEHMS,
coOuparh YCTAHOBKY W3 HPEIJIOKEHHOIO OO0OpYJOBaHUs, OMNMCHIBATH XOA ONbITa U (HOPMYJINPOBAThH
BBIBOJIBI;

BBIIIOJHATh TIPSAMBIE HW3MEPEHHs TEMIIEpaTypbl, OTHOCHUTEIbHOW BIAXXHOCTU BO3AyXa, CHJIbI TOKa,
HaNpsDKEHUS! C MCIOJIb30BAHUEM aHAJIOIOBBIX MPUOOPOB U JAaTUMKOB (PM3MYECKHUX BEIUYMH, CPAaBHUBATh
pe3yNIbTaThl U3MEPEHHM ¢ YIETOM 3a/IaHHON aOCOTIOTHOM MOTPEITHOCTH,

MPOBOJANTH HCCIIEAOBAHHE 3aBUCHUMOCTH OAHOHN (hM3MYEeCKOl BENMUYMHBI OT JAPYroil ¢ HCHOJIb30BaHUEM
IPSIMBIX MU3MEPEHUN (3aBUCUMOCTbH COIPOTUBIICHMs INPOBOAHMKA OT €r0 JUIMHBI, IIOLIAAH IONEPEYHOrO
CEUEHUS U YIEJIBbHOI'O COIPOTHUBIIEHUS BEILECTBA MPOBOJHUKA, CHUIIBI TOKA, UAYLIETO Yepe3 IPOBOIHUK, OT
HalpsDKEHUST Ha INPOBOJHUKE, MCCIENOBAHUE I10CJIEN0BATEIbHOIO U MApaJUIEIbHOIO COEIUHEHUM
MIPOBOJIHMKOB): IJIAHUPOBATh MCCIIEIOBAaHUE, COOMpATh YCTAHOBKY M BBIIOJHATH W3MEPEHMs, CIEAys
MIPEJIOKEHHOMY IIaHy, (UKCUPOBATh PE3y/IbTaThl MOTYYEHHON 3aBUCUMOCTH B BUJE TaOIMI] U IrpauKoB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM HUCCIIEeIOBaHMS,

IPOBOJAMTH KOCBEHHbIE M3MepeHHsl (U3MUECKUX BeIMUMH (ydeldbHas TEIUIOEMKOCTh BEIECTBa,
COIIPOTHUBIICHHE MPOBOAHMKA, pabOTa M MOIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH U3MEpPEHHUs,
coOHMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIysl MPEAJIOKEHHOW MHCTPYKIMH, U BBIUYUCIATH 3HAUCHHUE
BEJIMYUHBI;

coOronath mpaBujia TEXHUKH 0€30MacHOCTH MpU padboTe ¢ J1abopaToOpHBIM 000PYIOBaHUEM;
XapaKTepU30BaTh MPUHIMIIBI IEHCTBHUS M3YYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPOUCTB C ONOPOM Ha UX
onucaHuss (B TOM 4YHCIE: CHUCTEMa OTOIUIEHUS JOMOB, TUIPOMETp, TapoBas TypOHHA, aMIIepMeTp,
BOJIBTMETpP, CYETYMK OJIEKTPUUECKOW DSHEPruM, SIIEKTPOOCBETUTENIbHBIE NPUOOPHI, HarpeBaTelbHbIC
ANIEKTPONPUOOPHl  (IPUMEPBI), NEKTPUUYECKUE MPETOXPAHUTEIH, OJIEKTPOMATHUT, 3JIEKTPOABUIaTEIb
MOCTOSIHHOTO TOKA), MCIIONIb3YSl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUNW U HEOOXOonMMble (U3NYECKUE
3aKOHOMEPHOCTH;

pacro3HaBarh MPOCThIe TEXHUYECKUE YCTPOUCTBA U M3MEPUTENIbHBIE IPUOOPHI 110 CXeMaM M CXeMaTHYHbIM
pUCYHKaM (>KMJIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEb BHYTPEHHETO CTOPAHUS,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBI IEKTPUUECKHUX LIETEH C MMOCIeI0BaTEIbHBIM U MapaslieIbHbIM
COEIMHEHHEM 3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAUEHHUS AIEMEHTOB ANEKTPUUYECKUX LIETICH;
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MPUBOIUTH MPUMEPHI (HAXOAUTh WH(POPMALIUIO O MPUMEPax) MPAKTUIECKOTO MCITIONB30BaHUS (PU3NIECKUX
3HAaHUW B TIOBCEAHEBHOW XHU3HU M oOecriedeHHs O€30MacHOCTH MpU obOpanieHuu ¢ npubopamu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3/J0OPOBBSI U COOJIONECHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B
OKpY’Karollen Cpene;

OCYILECTBIATh MOMCK HH(popManmu (u3nueckoro copepkaHus B MHTepHeTe, HA OCHOBE HMEIOIIUXCS
3HaHUN W MyTEM CpPaBHEHUS JOMOJHUTEIBHBIX MCTOYHUKOB BBIIEIATH MH(POPMALIMIO, KOTOpasi SBISETCS
MIPOTHBOPEUHBOM MM MOXKET OBITh HEI0CTOBEPHOIA;

WCIIONBb30BaTh NPU BBINOJHEHUH YYEOHBIX 3aJaHUil Hay4yHO-NOMYJSPHYIO JIUTEpaTrypy (QHU3NYECKOro
COJIep>KaHMs, CIPABOYHBIE MaTepuaibl, pecypchl ceTu MHTepHET, BIaAeTh NPpUEMaMU KOHCIIEKTHPOBAHUS
TEKCTa, MpeoOpa3zoBaHus UH(YOPMALIMK U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKHe YCTHBIE COOOIIeHHs, 00oO0mas wuHpopManmio u3
HECKOJIBKMX MCTOYHHKOB (PH3MUECKOTO CONEp)KaHMs, B TOM YHCIIEe MyOJIMYHO MPEACTABISATH PE3YNIbTaThI
MIPOEKTHON WJIM HCCIEN0BAaTENbCKOW AESITEIbHOCTH, HPU 3TOM TIPAMOTHO HCIOJIB30BaTh HM3YUYEHHBIN
MOHSATUHHBIN anmapar Kypca GU3HKH, COMPOBOXK/IATh BBICTYIIJIEHUE TTPE3CHTAIINCH;

IpPU BBIIOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIENOBaHUN (PU3MUECKUX MPOIECCOB paclpenrensiTh
00513aHHOCTH B TpyIIE B COOTBETCTBHM C TOCTABJICHHBIMHU 33/1a4aMU, CICIUTH 3a BBIIOJHEHHWEM IUIaHA
JICHCTBUI W KOPPEKTHPOBATh €0, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJA B JCSITEIBHOCTH T'PYIIIHI,
BBICTPaMBaTh KOMMYHHKATHBHOE B3aUMOCHCTBHUE, MIPOSIBIISISI TOTOBHOCTh pa3pemarb KOH(QIUKTHL.

K konmy oOyuenuss B 9 kiacce mpeiMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE JOJKHBI OTPaXKaTb
c(hOopMHUPOBAHHOCTH Y OOYUAOIIHUXCS YMECHHIM:

UCIIONB30BaTh IOHATHA: CHUCTEMA OTCYETA, MaTepHalibHas TOYKa, TPACKTOPHs, OTHOCUTEIBHOCTH
MEXaHMUYECKOrO JIBWXKEHHUs, Aeopmanus (ympyras, IUIAaCTHYECKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE
YCKOpEHHE, HEBECOMOCTh M IEPerpy3Kd, LEHTP TSHKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TSKECTH
TBEPJOTO TeNa, paBHOBECHE, MEXaHMUYECKHWE KOJeOaHWS M BOJHBI, 3BYK, MH(pa3ByK M YIBTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, ILIKajla 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U JaJIbHO30PKOCTD,
CHEKTpPbI UCIYCKaHHUs U TOMIOLIEHUs, alb(da, 6eTa- 1 raMMa-u3J1y4eHUs, U30TOIbI, SiJepHasi YHEPreTHKA;
pasznuyath SBICHHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEHHOE ABM)KEHHE, PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TaJeHHe Tel, PAaBHOMEPHOE JBIKEHHE IO OKpPY>KHOCTH,
B3aMMOJICICTBHE TEJ, PEaKTHBHOE JIBUKEHHUE, KOJEOATeNIbHOE NBMKEHHUE (3aTyXalollue M BBIHYKICHHBIC
KoJIeOaHUs), PE30HAHC, BOJIHOBOE [BUKEHHME, OTpPaXKEHUE 3ByKa, NPSMOJIMHEHHOE pacnpoCTpaHEHHE,
OTpakKeHHE U TPEJIOMJIEHHE CBETa, IIOJHOE BHYTPEHHEE OTpPaXEHHE CBETA, PassIoKeHHE OeJoro CBeTa B
CHEKTP U CIOXKEHUE CHEKTPaJbHbIX LIBETOB, JUCIEPCHs] CBETa, €CTECTBEHHAs paJHOaKTHBHOCTD,
BO3HHMKHOBEHHUE JIMHEMUYaTOro CHEKTpa M3IY4YEeHHsI) 1O OMHCAHHUIO UX XapaKTepHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3NUYECKOE SBJICHHE;

pacro3HaBaTh MPOSBICHWE M3YYEHHBIX (M3WYECKUX SBICHUM B OKpyKarouieM Mupe (B TOM 4HCIE
¢usnveckre SBICHUS B NPUPOAE: TPHIUBBI WU OTJIHBBI, JABIKeHHE IUiaHeT COJHEYHOH CHCTEMBI,
PEaKTUBHOE JBM)KEHUE IKUBBIX OpPraHU3MOB, BOCIHPUATHE 3BYKOB JKMBOTHBIMH, 3EMJIETPSICEHUE,
CEHCMHUYECKUE BOJHBI, ILyHaMH, 9XO, I[IBETa TE€J, ONTUYECKUE SBICHHUS B NPUPOAE, OUOJOTHUYECKOE
NEHCTBHUE BUIUMOTO, YIBTPa(HOIECTOBOTO U PEHTTEHOBCKOTO M3TyYCHHM, €CTECTBCHHBIM PaIMOAKTUBHBIN
($hoH, KOCMUYECKUE Y4, PAIMOAKTUBHOE M3IyYCHHE MPUPOIHBIX MUHEPAJIOB, JEHCTBUE PaIOaKTUBHBIX
W3ITyYeHUN HA OpraHU3M YelOBEKa), MPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO 3a7a4y B y4eOHYIO, BBIACIATh
CyIIECTBEHHbIE CBOMCTBA (MpU3HAKHN) (PU3MUYECKUX SBICHUH;

OIMCHIBATh U3YyUYCHHBIE CBOWCTBA TeNl U (PU3NYECKHE SBJICHHUS, HCIIONb3Ys (PU3NIECCKHE BETMYMHBI (CPEIHSIS
1 MTHOBEHHAs CKOPOCTh Te€ja MpU HEPAaBHOMEPHOM JABM)KEHUH, YCKOPEHHE, IIepeMElIeHHe, MyTh, YIIOBas
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CKOPOCTb, CHJIa TPEHUS, CHJIa YHPYroCTH, CHJIa TSKECTH, YCKOpEHHE CBOOOJHOIO MaJeHUs, BeC Tena,
UMIYJIBC TeNla, UMIYJIbC CHIIBI, MeXaHW4yeckass paboTa MW MOIIHOCTh, MOTEHIMAJbHAs SHEPTHs Teja,
TIOJHSTOTO HaJl TOBEPXHOCTHIO 3eMJIH, IOTCHIIMATbHASL DHEPTUS CIKATOH MPYKUHBI, KHHETHYECKasi SHEPTHS,
MOJTHAsE MEXaHWYeCKasi SHEPTHsl, EPUOJ] U YacTOTa KOJIeOaHUH, JJTMHA BOJHBI, TPOMKOCTD 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, ITOKA3aTeNb TMPEIOMJICHHUS Cpelbl), TpPU ONHCAaHWUM TPABHWIBHO TPAKTOBATh
(bU3MYECKUI CMBICIT HCIONb3YEMbIX BETUYHMH, 0003HAYEHUS M €IUHUIBI (PU3NYECKUX BEITUYHUH, HAXOAUTH
(dbopMybl, CBS3BIBAIOIINE AAHHYIO (U3UYECKYIO BEIUYUHY C OPYTMMH BETUYMHAMHU, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH;

XapaKTepH30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHHUS U MPOLIECCHI, UCTIONB3Ys 3aKOH COXPAaHEHHUs YDHEPTUH,
3aKOH BCEMHPHOTO TATOTEHUS, TPUHITUI CYTIEPIIO3UITUH CHIT, IPUHIIUIT OTHOCUTEIBHOCTH [ asmesi, 3aKoHbI
HeroToHa, 3aKOH COXpaHEHUS! UMITYJIbCA, 3aKOHBI OTPAKEHUS M TPEIIOMIICHHS CBETA, 3aKOHBI COXPaHECHUS
3apsA0BOrO M MAacCOBOTO YHCEN MPH SIIEPHBIX PEaKIMSIX, MPU TOM J1aBaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA M 3alHChIBATh €r0 MaTeMaTHYeCKOE BHIPAKEHUE;

OOBACHATh (PU3MYECKHE TMPOIECChl M CBOWCTBA TeJ, B TOM 4YHCIE M B KOHTEKCTE€ CHUTyalul
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUIHMHHO-CIIEJCTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE
n3 2-3 JOTMYECKUX IIaroB C OMOpPOW Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3UYECKHUX SBICHUH, (PU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiats pacu€THble 3aJa4d (OMHPAIOLIUECSs Ha CUCTeMY W3 2—3 ypaBHEHHUH), MCIIONb3yS 3aKOHBI U
(dopMynbl, CBs3bIBaOLIME (PU3MUYECKUE BEIMYMHBL: HAa OCHOBE aHAIM3a YCIOBMS 3a/laud 3allUChIBaTh
KpaTKoe YCJOBHUE, BBISBIATH HEIOCTAIOIIME WIM M30BITOUHBIC JAaHHBIC, BHIOMpATh 3aKOHBI U (DOPMYIIBL,
HEOOXOIUMBIE Uil PEIICHHS, IPOBOJUTH PACUEThl U OLIEHUBATH PEATTUCTUYHOCTH MOITYYEHHOTO 3HAYCHUS
(U3HYECKOI BETTUIHHEI;

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU TMOMOLIM (U3NYECKUX METOA0B, UCIOIB3YS
ONMCAaHNUE MCCIIEAOBAaHUS, BBIICIATH MPOBEPSIEMOE IMPEAIONOKEHUE, OIEHUBATh MPABHJIBHOCTh MOPSIKA
MIPOBE/ICHUS UCCIIE0BAaHMs, JeNIaTh BBIBO/IbI, HHTEPIPETUPOBATH PE3YNbTaThl HAOIIOCHUN U OTIBITOB;
MPOBOJANTH OMBITHl MO HAOMIONEHUIO (U3WYECKUX SBICHUNA WIM (PU3HMUECKUX CBOWCTB Ten (M3ydeHHE
BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS SHEPTHH, 3aBHCUMOCTD IMEpHoja KoIeOaHul MpyKUHHOTO
MasiTHHKa OT MacChl Tpy3a W KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT aMIUIATYIBI MaJIbIX KOJIeOaHWH,
MPSIMOJIMHEMHOE paclpoCTpaHEHHE CBETa, pasjioKeHHe Oelloro CBeTa B CIEKTp, M3yYeHUE CBOWCTB
M300paKeHHsI B TUIOCKOM 3€pKajie M CBOICTB M300pa)keHHsI MpeIMeTa B coOuparoniei uH3e, HabloaeHne
CIUIOIIHBIX M JIMHEWYAThIX CHEKTPOB M3IYUYEHHUs): CAMOCTOATEIbHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO
Habopa 000pyI0BaHUs, OMMCHIBATE XOJ OIBITA U €0 Pe3yabTaThl, POPMYIMPOBATH BHIBOIDI;

MIPOBOAMTD MPH HEOOXOAMMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONpeaessisl CpeHee 3HaueHHEe H3MepsieMOoi
BeMMYUHBl (POKYCHOE pacCTossHHE coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOP crocoba W3MepeHus
(M3MepuTenHLHOTO MPUOOpa);

MIPOBOJMTH HCCIIEIOBAHNUE 3aBUCHUMOCTEH (DU3MYECKUX BEIMYMH C UCIOJIb30BAaHUEM MPSIMBIX MU3MEPEHUN
(3aBUCUMOCTbh TYTH OT BPEMEHH IpPHU PABHOYCKOPEHHOM JIBIKCHHU O€3 HayalbHOW CKOPOCTH, MEpHoja
KoJe0aHMii MaTeMaTH4eCKOr0 MasTHUKA OT JUTMHBI HUTH, 3aBUCMMOCTH YIJIa OTPaXEHHUsI CBETa OT yIa
MaJICHUS U yIIa TIPEJIOMJICHHS OT yIJia MaJACHuUs): TUIAHUPOBATh MCCIIE0BAaHUE, CAMOCTOSTEIIFHO COOMpaTh
YCTaHOBKY, (DMKCHUPOBATH PE3YJIBTATHI MTOMYYCHHON 3aBUCHMOCTH (PM3UYECKHUX BEIWYHH B BHJIE TAOIHUIl U
rpaduKoB, e1aTh BEIBOBI IO Pe3yiIbTaTaM HCCIEI0BaHUS;

IIPOBOJMTH KOCBEHHbIE M3MEpPEeHMs (PU3MUECKUX BEIUYMH (CpelHss CKOPOCTh M YCKOpEHHE Tella IpH
PaBHOYCKOPEHHOM JIBMJKEHHH, YCKOPEHHME CBOOOIHOIO MaJeHHs, XECTKOCTh MPYXHHBI, K0d(duuumeHt
TPEHUS CKOJIBKEHHsI, MEXaHW4YecKasi padoTa U MOIIHOCTb, YAaCTOTA U MEPHOJ KoJeOaHHi MaTeMaTn4eCcKoOro
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U TPYXUHHOTO MasTHUKOB, ONTHYECKas CUiIa cOOMpAIOIIEeH TUH3bI, PalMOAKTUBHBIA (DOH): MIIAHUPOBAThH
U3MEpPEHUsi, cCOOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINIOJIHATh U3MEPEHHs, Cleays MpeaaoKeHHON
WHCTPYKLIMH, BBIUMCIATH 3HAUEHUE BEJIMYMHBI U AHAJIM3UPOBATh IOJYYEHHBIE PE3yJbTaThl C Y4ETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUI;

co0moiaTh MpaBUiia TEXHUKU 0€30MacCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000PYIOBaHHEM;

pa3nuyaTth OCHOBHBIE IMPH3HAKM HM3YYEHHBIX (M3NYECKUX MOJENIel: MarepuajbHas Touyka, aOCOIIOTHO
TBEPAOE TEJIO, TOYEYHBIM MCTOYHMK CBETA, JIyd, TOHKAs JIMH3A, IUIAHETapHAs MOJEIb aTOMa, HYKJIOHHAs
MOJIEJIb aTOMHOTO S7pa;

XapaKTepU30BaTh MPUHIMIIBI AEHCTBHUS U3YYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPOUCTB C ONOPOM Ha UX
ornucaHus (B TOM YHUCIE: CIUAOMETP, AATYUKHU TOJOKEHHsSI, PACCTOSHUS U YCKOPEHMs, PaKeTa, dXOJOT,
OYKH, TEpHCKoIl, (oToammapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, TO3MMETp, Kamepa BuibcoHa),
WCTIONB3YsI 3HAHUS O CBOMCTBAaX (PU3NUECKUX SIBICHUHN U HEOOXOAUMbIE (PU3HUECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPHUTEIbHBIX
IpUOOPOB M TEXHOJOTHMUECKUX MTPOLECCOB IPU PEUIEHUN Y4eOHO-IIPAKTUYECKHX 3a/1a4, ONTHYECKHUE CXEMBbI
U1 IOCTPOEHUS U300pakeHUH B IIIOCKOM 3€pKajie U cOOMparoLIel JIMH3E;

MPUBOJIUTH MPUMEPHI (HAXOAUTh WH(GOPMALIUIO O MPUMEPax) MPAKTUYECKOTO MCIIONB30BaHUS (PU3NUECKUX
3HaHUI B TOBCETHEBHOW JKM3HM sl OOecredeHus: 0e30MacHOCTH Hpu oOpameHuH ¢ mnpudopamu |
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/J0POBbSI U COOJIONEHUS HOPM SKOJIOTMYECKOIO MOBEICHUS B
OKpY’KaIOILEH Cpeae;

OCYILECTBIATh MNOUCK HHpoOpMauuu (U3NYECKOro cojiepkaHuss B MHTepHeTe, CaMOCTOSTEIBHO
(bopMynupys OMCKOBBIN 3apoC, HAXOAUTH MYTH ONpPEAEICHHs JOCTOBEPHOCTH MOy4YeHHON HH(pOpMauu
Ha OCHOBE UMEIOLINXCS 3HAHUU U TONIOJIHUTEIbHBIX HCTOUHUKOB;

WCIIONIb30BaTh NPU BBINOJHEHUH YYEOHBIX 3aJaHUil HayyHO-NOMYJSPHYIO JHUTEparypy (QHU3NYECKOro
COICpKaHMs, CIIPaBOYHBIE MaTepualbl, pecypchl cetu MHTEpHET, BaaaeTs NpuéMamMu KOHCHIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHusl HHGOPMALIUU U3 OHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHbIE NMHUCHMEHHBIE M YCTHbIE COOOIIEHHS HAa OCHOBE MH(OPMALMM U3 HECKOJIBKUX
WCTOUYHUKOB (PU3UYECKOTO CONEpXKaHMs, MyOJMYHO TMPEICTABIATh PE3YyNbTarhl MPOEKTHOW WIH
HCCIIEN0BATEIBCKON ACSATENBHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIB30BaTh U3YUYEHHBIN IMOHATUWHBIN anmnapar
M3ydyaeMoro paszena (U3MKH U COMPOBOXAATH BBICTYIUICHHE Mpe3eHTalueld ¢ yd4éToM OCOOEHHOCTEH
ayIUTOPUH CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosinyecTBo yacos JeKTpoHHbIE (I (pOBHIE)
Ne i/m HanmeHoBaHue pa3iesoB H TeM NPOrpaMMBbI
Bcero | Kourpoasbnbie | IIpakTruyeckue o0pasoBaTeJibHbIE PeCypPChbl
padoThI padoThI
Pasnes 1. ®usnka u e€ poJib B NO3HAHNU OKPY:KAKOIIEro MUpa
1.1 ®du3zMka - HayKa o pUpoe 2 bubmmorexa [OK
' Y PHpOA https://m.edsoo.ru/7f416194
bubmoreka IIOK
1.2 o 2 1
VISHHCCITHE BEMIHHIET https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAY4YHBIN METO/ IO3HAHUS 2 1 Brbmmorexa HOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazaeny 6

Pasnea 2. IlepBoHaya/ibHbIE CBeICHUS 0 CTPOCHUH BelllecTBa

2.1 CtpoeHue BellecTBa 1 bubmorexa HOK
' p B https://m.edsoo.ru/7f416194
. butmuoreka [IOK
2.2 JIBrmykeHne 1 B3aUMOJICCTBUE YaCTHI] BEIICCTBA 2 1 httos://m.edsoo /7416194
2.3 ArperartHrle cOCTOSHUS BEIIECTBA 2 buGmorexa [OK
) P m https://m.edsoo.ru/7f416194
Hroro no pasneny 5

Pazaen 3. /IBuskeHHe U B3aumMojaeiicTBue TeJl

3.1 Mexanuueckoe JKCHHUE 3 bubanorexa LIOK
. XaHIY BIDKEHU
§ https://m.edsoo.ru/7f416194
bu6moreka [JOK
- Hepi, Macea, moTocT? ) ! https://m.edsoo.ru/7f416194
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bubnmuoreka [IOK
33 Cuna. Bt cun 4 : 2 https://m_edsoo.ru/7£416194
Hroro no pazneny 21
Paszneu 4. /laBjieHue TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 Hasnenue. Ilepenada naBnenus TBEPALIMU TEIAMU, 3 Bubnuoreka [IOK
' KHIKOCTSMH M Ta3aMu https://m.edsoo.ru/7f416194
4.2 JlaBneHne KUJIKOCTH 5 Bubnmorexa HOK
' A https://m.edsoo.ru/7f416194
bubmuoreka [IOK
43 A 6
TMOCGEpHOC AaBICHHE https://m.edsoo.ru/7f416194
44 JlelicTBHE JKUKOCTH U ra3a Ha MOrpyKEHHOE B HUX 7 | 3 bubmuotexa LIOK
' TEIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3gen 5. PaGora u MmomiHOCTh. DHeprus
bubmmoreka [IOK
1 P 1
> aboTa i MOWHOCTS 3 https://m.edsoo.ru/7f416194
bub6mmoreka [JOK
5.2 [IpocTbie MEXaHU3MBI 5 1 httos://m.edsoo ru/7f416194
butmoreka [IOK
33 Mexastiiecias JHeprits 4 ! 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 3 12
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IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
KosanuyecTBo yacoB 1 3 N
ara JIEKTPOHHbIE U} POBbIE
Ne i/ | Tema ypoka Kontpoasusie | [IpakTuueckue
Bcero u3yuyeHus | oGpa3zoBaresibHbIE PeCypchl
padoThI padoThI
1 ®dusnka — Hayka o npupozne. ABienus |
MIPHPOJTBI
2 dusnyecKye SABICHUS 1
DuU3NYECKNE BEIMYUHBI U UX H3MEPEHHE 1
VYpok-uccnenosanue "M3mepenue
4 TEMIIEPATYPBI TIPH TOMOIITA | |
JKUJKOCTHOTO TEPMOMETPA U IATIHKA
Temneparypsl"”
Mertozasl Hay4HOTO no3HaHUsA. OnucaHue
5 o Y . 1 bu6moreka [JOK
M3UYCCKUX SIBJICHUH C TIOMOIIBIO
. https://m.edsoo.ru/ff09f72a
MOJIeTICH
VYpok-uccaenosanue "lIpoBepka
6 TUIIOTE3BI: JAIBHOCTD MOJETA IAPUKA, | 1
MyIIEHHOTO TOPU30HTAIBHO, TEM
0oJbI1Ie, YeM OOJIBIIIE BBICOTA MTycKa'"
Crpoenue BemecTBa. OIBITHI
, p > | Bbubmuoreka [IOK
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
p P https://m.edsoo.ru/ff09fe0a
BEIICCTBA
bu6muoreka [JOK
8 JIBM>KEHME YacTHII BEIIECTBA 1
https://m ff0a01

Paboune nporpammsl yaeOHOro npenmeta «Puznka. ba3ossrii yposens» Ha 2023-2024 y4ebnblil rox — 25 cTp.



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoBanue «OMbITHI IO

9 HaOJTFIOJICHUIO TETJTIOBOTO PACITUPEHUS
ra3oB»
10 ArperarHble COCTOSTHUS BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
T BobI. O000IIeHNE 110 pa3aeTy bubnuorexa [JOK
«IlepBOHaYaIbHBIE CBEIEHUS O CTPOCHUH https://m.edsoo.ru/ff0a0378
BEILIECTBAY
12 Mexannueckoe nBukeHue. PaBHOMEpHOE bubnuorexa [JOK
¥ HEPaBHOMEPHOE JBIKECHHE https://m.edsoo.ru/ff0a05¢c6
13 Cxopoctb. EnuHuiel ckopoctu bubmorexa TOK
https://m.edsoo.ru/ff0a079¢
14 Pacuer myTtH 1 BpeMEHH IBUKEHUS Bubnroreia LOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — Mepa HUHEPTHOCTH bubnuotrexa LIOK
TN https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTH BemiecTBa. Pacuet Macchl u bu6muoreka [IOK
o0beMa Tena 1o ero MIOTHOCTH https://m ff0a0f
17 JlabGopatopnas pabora «OnpenencHue
IJIOTHOCTH TBEPAOTO TEJIa
18 Pemrenne 3amad mo reme "[lnoTHOCTH bu6mmoreka [JOK
BemecTna” https://m.edsoo.ru/ff0al23c
Cuta KaK XapaKkTepuCTUKA
19 B3auMojiericTBus Tei. Cuiia ynpyrocTu.
3akoH ['yka
20 JlaGoparopHas pabora «/3yueHue

3aBUCHUMOCTHU paCTSXKCHUA
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(repopmariun) Npy>KUHBI OT
MIPUIIOKEHHOM CHIIBDY

21 SBnenue Tarorenus. Cuma TSHKECTH
CBs13b MEX]ly CHIION TSKECTH M Maccou
22 Tela. Bec ngla. Pemntenue 3agad mo teme bubmmorexa [IOK
" \ https://m.edsoo.ru/ff0al778
Cuna TsxecTu
7 Cuna TsOKECTH Ha IPpYTHX IUIaHeTax. bubmumoreka [IOK
duznyeckre XapaKTEPUCTUKHU IIIAHET https://m.edsoo.ru/ff0al1502
bub6moreka [IOK
24 Hsmeperine citr. Jlutamometp https://m.edsoo.ru/ff0al8cc
bu6moreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CroxxeHue IByX CUJI, HAPaBJICHHBIX 110 bubmoreka [JOK
OZIHOM mpsiMoii. PaBHOneliCTBy OIS CHIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3amau o teme
"PaBHonelicTBytomas cun"
73 Cwiia Tpenus u e€ Buabl. TpeHue B bubmmorexa [IOK
MIPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0a1b9c¢
JlaboparopHas pabora «3yueHue
29 3aBUCHMOCTH CHJIBI TPEHUS CKOJIbKEHUS bubnmoreka LIOK
OT CHUJIbI IaBJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TIOBEPXHOCTEN
30 Pemrenue 3aiaq Ha onpeneneHue
PaBHOJIECWCTBYIOLIEH CHIIBI
Pemenue 3amau mo remam: «Bec Tenay,
31 «Fpa(bﬂqeci)e U300paKeHNue CUI, bubamorexa LOK
https://m ff0al

«Cunbl», «PaBHOIEHUCTBYIOIIAS CHUIT
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KontponpsHas pabora no remam:
«MexaHndeckoe OBIKSHHEY, «Macca,

32 IUIOTHOCTBY, «Bec tenay, «I'paduueckoe
n3o0paxenue cum, «CHIIbD
1 Hasnenue. CiocoObl yMEHBIIEHUS 1 bubmuoreka [JOK
YBEITUYCHUS JTaBICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue raza. 3aBUCUMOCTD JaBICHUS bubmmorexa LIOK
raza ot 00bEéMa, TeMnepaTypel https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHus: TBEPABIMU TEJIAMH, bu6muoreka [JOK
KUJKOCTSIMU ¥ razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
16 JlaBiaeHue B )XMAKOCTH U Ta3e, bu6mmoreka [JOK
BBI3BAHHOE JE€HCTBUEM CUIIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad no teme «/laBnenue B bubmmorexa [IOK
KHUJIKOCTH U raze. 3akoH [lackamsa» https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 Coobmaiontaecs cocyrer httDs://m.edsilo.ru/fan297O
39 I'mppasnuueckuii mpece bubmorexa LOK
https://m ff0a31
40 Manometpsl. [TopiiHeBO KUIKOCTHBIN
HacoC
41 Atmocdepa 3emiu ¥ IPUUUHBI €€ bubmuotrexa LIOK
CyIIIECTBOBaHUS https://m.edsoo.ru/ff0a2bSa
42 Bec Bo3myxa. ATmMochepHoe naBieHue E:tlgi?/ﬁé:;sgc?rﬁ JF0a2b5a
43 N3mepenune arMochepHOro JaBieHUs. bubnmuorexa [JOK
Oneit Toppuuemn https://m ff0a2da
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44 3aBUCHMOCTH aTMOC(EPHOTO TaBICHUS bubmuorexa [IOK
OT BBICOTHI HAJT YypPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. AtmochepHoe bubmmoreka LIOK
JTABJICHHE Ha Pa3JIMYHbIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anad mo reme " AtmocdepHoe
nasieHue"
efCTBHUE KUIKOCTH U Ta3a Ha
47 f{lorpyxceHHoeHB HUX TeJ0. ApXumMenoBa Bubnnorexa [IOK
https://m.edsoo.ru/ff0a3276
cuita
JlaboparopHas pabora «OmnpeneneHue
48 BHTaEKI/IBI;}om:ﬁ CHUIBI, ﬂeIngBymmeﬁ 1 bubmorexa HOK
https://m.edsoo.ru/ff0a33fc
Ha TeJo, MOTPYKEHHOE B )KHUJIKOCTH)
JlaGopatopnas pabota 1o Teme
«Hccnenosanye 3aBUCUMOCTH Beca Tejla bub6moreka [IOK
49 . . 1
B BOJIE OT 00bEMa MOTPYKEHHOM B https://m.edsoo.ru/ff0a3514
YKUJKOCTh YaCTH Tellay
50 [InaBanue Ten BH6H.HOTeKa LHOK
https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabora
51 "KoHcTpynpoBaHue apeoMeTpa Win |
KOHCTPYHUPOBAHHUE JIOAKH H OTIPEICIICHUE
€€ rpy30n0abEMHOCTH"
Pemenwue 3anad mo remam: «IlnmaBanue
52 cynoB. Bo3nyxomiaBanuey, «/laBinenue bubmmorexa TOK
N https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, KHUIKOCTESH U Ta30B»
KontponpHas pabora o teme
53 «/JlaBlIeHHE TBEPABIX TEJI, KUIKOCTEN U 1

ra3oB»
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bub6moreka [IOK
>4 | Mexamiriecka pagora https://m.edsoo.ru/ff0a3f8?
bubmuoreka [JOK
> | Momsocts. Exuiie momsoCTs https://m.edsoo.ru/ff0a3f8?
VYpok-uccnenosanue "Pac4€T MOLIHOCTH,
56 pa3BUBaEMOI NpH MOABEME 10 1
nectuuue"
57 IIpocTbie MexaHu3MBbl. Peryar.
PaBHOBecue cuit Ha pbryare
Pbruaru B TexHuKe, ObITY U IPUPOJIE.
58 JlaGopatopnas pabota «};/Iccni:;())BI;HI/Ie 0.5 Bubnroreia OK
. https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHUS pblYara
Pemenue 3amad nmo teme «YCiaoBust bubmmorexa [IOK
59
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro neicTeus
MexanusMma. Jlaboparopnasi pabora
60 . 0.5
«3mepenue K111 Haki1oHHOM
IIOCKOCTH
61 Pemenue 3ama4 no teme "Pabora, bu6nuoreka [IOK
MOIIHOCTH, KIT/T" https://m.edsoo.ru/ff0a4c48
2 Mexanunueckas 3Heprus. Kunernueckas bubnmuoreka LJOK
U TMIOTEHIIUAJIbHAS SHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpPaHEHUSI MEXaHUYECKOM bubmuoreka [IOK
SHEPTUH https://m.edsoo.ru/ff0a4360
YPpOK-3KCIEPUMEHT 10 TEME
64 "DKCIIepUMEHTAIBHOE OHPGJIeHeHI/Ie 1
M3MEHEHUS! KNHETUYECKOH U
MOTEHIUATbHON YHEPTUH MTPU
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CKaTBIBAaHUH TeJIa 10 HAKJIIOHHOM

IUIOCKOCTH"
65 KonTponbshas pabora o teme «Pabora u | |
MOIIHOCTH. DHEPTUS»
66 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1 bubnuorexa [JOK
Teme "MexaHuueckoe JBIKeHUe" https://m.edsoo.ru/ff0a4ee6d
PezepsHblii ypok. Pabora ¢ Tekcramu no BuGmorexa LIOK

67 teme "JlaBneHue TBEPIBIX TE, 1

. " https://m.edsoo.ru/ff0a4ffe
JKHJIKOCTEHN U Ta30B

PesepBHbIii ypok. PabGoTa ¢ TekcTamu 1mo

68
teme "Pabora. MomHocTh. DHEeprus"

OBILIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 68 3 12
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YacTtHoe 0011€00pa3oBaTe/ibHOE YUpeKIeHue
«BpIcuasi HIKoJIa NPeANPUHUMATEILCTBA
(HOY «BULIII»)

PABOYASA ITPOT'PAMMA
YUYEBHOI'O IIPEIMETA
«®U3UKA. BA3OBbII1 YPOBEHDb»
8-9 KJIACCbI
Ha 2023-2024 y4yeOHbIi1 roj

Pa3zpaborana: Komaunom A.C.

o NPEANY
O et g

MNPUHATO

[IpoTokon 3aceqanust MeJarorndeckoro COBeTa
YOV «BILII» Ionnge
Nel ot «28» aBrycra 2023 r. %
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IHHOACHUTEJIBHAS 3AIINCKA

IIporpamma no ¢u3uke Ha ypoBHE OCHOBHOTO 00ILero o0pa3oBaHMs COCTAaBICHA Ha OCHOBE IOJIOKEHHUH U
TpeOOBaHUI K pe3yabraTaM OCBOCHHMS Ha 0a30BOM YPOBHE OCHOBHOW 00pa30BaTeNbHON IMPOrpamMMbl,
npezacrasieHHpix B ®I'OC 00O, a Takxe ¢ yuérom (enepanbHoil paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yuedHoro npeamera « Pu3nkay.

ConeprkaHue nporpaMMbl 1o (U3MKe HalpaBlieHO Ha (OPMUPOBAHUE €CTECTBEHHOHAYYHON IPaMOTHOCTHU
oOyyaronuxcsi 1 OpraHu3aluio0 U3y4eHUs (U3MKHU Ha JeATeIbHOCTHOI ocHOBe. B mporpamme no ¢usuke
YYHUTBIBAIOTCS BOBMOXKHOCTH y4eOHOT0 nipenmera B peanuzaruu TpedoBanuii ®I'OC OO0 k miaHupyeMbIM
JUYHOCTHBIM M  METalpeIMETHbIM pe3yiabrataM OOy4yeHHs, a TaKXKe MEXIIPEIMETHbIE CBSI3U
€CTECTBEHHOHAYYHbIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHusl.

[Iporpamma mo ¢Qu3MKe yCTaHaBIMBAaeT pacHpeAeieHHe y4eOHOro mMarepuana Mo rogam oOyueHus (1o
KJIaccaM), IpeuIaracT NpUMEPHYIO MOCJIEI0BATEIbHOCTh N3yUEHUS TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHUS
MIPEIMETHOTO COIEPKAaHUS U yUETe BO3PACTHBIX OCOOCHHOCTEN 00YyJarOIIXCSl.

[IporpamMma mno ¢usmke pazpaboTaHa C LIETbI0 OKa3aHUS METOAMYECKOM MOMOIIM YUYHUTENII0 B CO3JaHHUU
paboueii mporpaMMel 10 Y4eOHOMY MTPEIMETY.

®dusnka SABISETCA CUCTEMOOOPA3YIOIUM JUIsl €CTeCTBEHHOHAYUYHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY
¢u3nyeckre 3aKOHbI JIe)KaT B OCHOBE IIPOLECCOB U SBJICHUHN, H3y4daeMbIX XHUMHEH, OHONIOTHEl,
acTpoHOMHeH U (usnyeckoil reorpadueid, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IpefocTaBiIsgeT Haubosee sCHble 00paslibl NPUMEHEHHs HAyYHOrO MeETO/a TMO3HaHUs, TO €CTh crocoda
MIOJTyY€HUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 TIaBHBIX 3a1ad (U3MYECKOro OOpa3oBaHHsI B CTPYKType oOmmIero oOpa3oBaHHS COCTOUT B
(hopMHPOBaHNY €CTECTBEHHOHAYYHOW TPAMOTHOCTH M MHTEpECa K HayKe Y OOyJarOIIIXCsl.

W3yuenne ¢usnku Ha 0a30BOM YpOBHE NPEANOiaraeT OBIAJEHHE CIEAYIOIIMMU KOMIETEHTHOCTIMH,
XapaKTEepU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

Hay4HO OOBSICHATH SIBIICHUS,

OLIEHUBATH ¥ IOHUMATh OCOOCHHOCTH HAyYHOTO MCCIICIOBAHUS;

MHTEPIPETUPOBATH JTAHHBIE U UCIIOJIb30BaTh HAyYHbIE JOKA3aTEIbCTBA AJIS MIOJIy4YE€HUS BHIBOJIOB.

Lenn wusydyeHus (QU3MKM Ha YpOBHE OCHOBHOrO oOmiero oOpas3oBaHMs ompenesneHbl B Konuenuu
npenofaBaHus yuyebHoro mpeamera «®usuka» B o0pa3oBareibHBIX opraHuzanusax Poccuiickoil
denepanyy, peanu3ylomUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOrPaMMbl, YTBEPKIEHHOH peleHHEeM
Komnmernn MunucrepctBa npocsenienus Poccuiickoit @eneparnun (mporokon ot 3 gexadpst 2019 . Ne
[1K4BH).

Henun usyyenus puznkm:

npuoOpeTeHne MHTepeca U CTpeMJICHHsI OOyJaroIluXCs K HaydYHOMY H3YyUEHHIO NMPHUPOJbI, PA3BUTHE HX
MHTEJUIEKTYaJIbHbIX U TBOPYECKHX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUI 0 HAYYHOM METO/IE TIO3HAHUS 1 (POPMUPOBAHKE HCCIIEIOBATENECKOTO OTHOIICHUS
K OKPYKaroIIUM SBJICHUSIM;

(opMHpOBaHHE HAyYHOIO MHUPOBO33PEHHUS KaK pe3yibTara M3y4eHUs OCHOB CTPOCHUS MaTepuu u
(byHAaMEHTaJIbHBIX 3aKOHOB (DM3UKH;

(dbopMHpOBaHUE TIPENCTABICHUH O poiHM (PU3MKH Ui Pa3BUTHUSA APYTHX €CTECTBEHHBIX HAyK, TEXHHKH H
TEXHOJIOTHiA;

pa3BUTHE NPEJCTaBICHUI O BO3MOXHBIX chepax Oyayuiei npodeccrnoHaabHON AesTeIbHOCTH, CBI3aHHON
¢ (u3HKO, MOATOTOBKA K AajbHeHIeMy 00y4eHHUIO B 3TOM HarlpaBieHHH.
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JlocTikeHue STHX Ieledl mporpaMmbl Mo (u3MKe Ha YPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHUs
00eCreYrBaeTCs peIIeHUEM CISIYIONNX 3a1a4:

nproOpeTeHne 3HaAHW O AUCKPETHOM CTPOCHHH BEUIECTBA, O MEXaHUYECKHX, TEIIOBBIX, AEKTPHUECKUX,
MarHUTHBIX U KBAaHTOBBIX SIBICHUSX;

npuoOpeTeHne YMEHUH OIUCHIBATh U OOBACHATH (PU3MUYECKUE SIBICHHS C UCIOJIb30BAHUEM IOJyUYEHHBIX
3HAHUIM;

OCBOEHHE METO/IOB PEIICHUS] MPOCTEUINX PACUETHBIX 3aj[ad C WCIOIBb30BaHHEM (HU3NYECKUX MOIETCH,
TBOPYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 33134,

pa3BUTHE yMEHUH HaOMIONaTh MPUPOAHbBIC SBJICHHUS W BBINOJHATH OIBITHI, JJAOOPAaTOpHbIE PabOTHI U
HKCTIIEPUMEHTAIbHBIE UCCIIEI0BAHUS C HCIIONB30BAHUEM U3MEPHUTEIbHBIX TPUOOPOB;

OCBOEHHE TPHUEMOB paboThl ¢ HMHGOPMANHEH (PU3MUECKOTO COASp)KaHMs, BKIIOYas HWHQPOpPMAIUIO O
COBPEMEHHBIX JOCTUKEHUAX (GU3HUKH, aHAIU3 U KPUTUYECKOE OLIEHUBaHNE H(OpMAIUY;

3HAaKOMCTBO €O c(epamu MpohecCHOHANTBHOM eATeNIbHOCTH, CBI3aHHBIMU C (PU3UKOH, U COBPEMEHHBIMU
TEXHOJOTHSIMU, OCHOBAHHBIMHU Ha JJOCTHM)KEHUSX (PU3NYECKOM HAyKH.

Ha m3yuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpOBHE OCHOBHOTO 0O0ImIero o0pa3oBaHHs OoTBoAMTCS 238

yacoB: B 7 kjacce — 68 dacoB (2 yaca B Heneno), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce —
102 yaca (3 yaca B HEZIEIO).
[Ipenyaraemerii B mporpamme 1o (u3uke TiepeueHb J1abopaTOpHBIX pabdOT W OIMBITOB HOCHT
pEeKOMEeHJaTeNbHbIA XapaKTep, YUUTEIb JelaeT BhIOOp MpPOBEACHUS JTa0OpaTOPHBIX PabOT U OMBITOB C
y4éTOM WHIUBUIYAJbHBIX OCOOCHHOCTEH OOy4yarouIuxcsi, CHUCKa SKCIEPUMEHTAJIbHBIX 3a/IaHuH,
IpeJlaraéMbIX B paMKaX OCHOBHOT'O FOCYAapCTBEHHOTO 3K3aMeHa 1o (hU3UKe.

COILEPKAHUE OBYYEHMUAA

7 KJIACC

Paszjnes 1. ®u3uka u eé pojib B NIO3HAHMH OKPYKAKOLIEr0 MUpPa.

Ousuka — Hayka o mpupone. SBiaeHus npupoabl. dusnueckue SBICHHUSI: MEXaHUYECKHE, TEIUIOBBIE,
ANIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBHIE.

Odusnyeckne BenUUHMHBL. M3Mepenwe ¢usnueckux BenuunH. Dusmueckue npudopsl. [lorpemHocTh
n3MepeHui. MexayHapoaHas CUCTEMA €UHULL.

Kak ¢u3uka u apyrue ecTecTBEHHbIC HAyKU M3y4YaloT MPUPOAY. ECTeCTBeHHOHAYyYHBIN METOM IMO3HAHUS:
HaOIIOZICHNE, TOCTAHOBKA HAYYHOTO BOIMPOCA, BHIIBUKEHUE THIIOTE3, IKCIIEPUMEHT IO TIPOBEPKE THITOTE3,
oObsicHeHne HaOmomaeMoro siBieHust. Onrucanne PU3nIecKux SIBICHUHN ¢ IIOMOIIBIO MOJIEIICH.
Jemoncmpayuu.

. Mexanuyeckue, TEMIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBbBIC SIBJICHHUS.
. ®usnueckue MpruOOPHI U MPoLeAypa MPSIMbIX U3MEPEHHH aHATOTOBBIM U LIU(DPOBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimol.

. OnpezneneHue 1EHbI IEIEHUS IIKAIbl K3MEPUTEIBHOTO proopa.

. I3mepenue paccTosiHum.

. U3smepenue o0bEMa )KMIKOCTH U TBEPZIOTO TEJA.

. Omnpenenenue pa3MepoB MajbIX TeJ.

. I/I3MepeHI/Ie TEMIICPATYPhI IPpHU TOMOIIH X KUAKOCTHOTO TEPMOMETPA U AaTUWKA TEMIICPATYPhI.

. IIpoBenenne wuccienoBaHus 10 MPOBEPKE THIIOTE3bl: JAIBHOCTh IOJETA IIAPUKA, IIyIIEHHOTO

T'OpU30HTAJIbHO, TCM 60J'II>H.I€, yeM OOJIbIlIE BBICOTA ITyCKa.

Pasnen 2. [lepBoHavyasibHbIEe CBeIeHNUSI O CTPOCHUM BellecTBA.
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Crpoenue BelecTBa: aTOMbl U MOJEKYJbl, UX pa3Mepbl. OMbIThI, JTI0Ka3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEILIECTBA.

JIBmxenue dactuil BemiecTtBa. CBsi3b CKOPOCTH JABMKEHHUS YacTHI[ C Temrieparypoil. bpoyHoBckoe
newkenue, 1uddys3usa. BzanMoneicTBue 4acTHIl BEMIECTBA: TPUTSHKEHUE U OTTAIKWBAHHE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH M TBEPABIX (KPUCTATTMYECKUX) TeJ.
B3anMocBs3bp MeXy CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUIX U UX aTOMHOMOJIEKYIISIPHBIM
ctpoenueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

. HabGnronenue 6pOoyHOBCKOTO JBMKEHHUSL.
. HaGmonenue nuddysumn.
. HaGmonenue siBneHni, 00bSCHSIOMMXCS TPUTSHKCHUEM WITH OTTAIKMBAaHHEM YacTHI] BEIICCTBRA.

Jlabopamopnvie pabomel u onvinol.

. OteHka guameTpa aroMa METOAOM PSAOB (C UCTIONb30BaHuEM (hoTorpaduii).
. OnpITHl IO HAOJIONEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.
. OnpIThl IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3gen 3. /IBu:keHHe U B3auMOelicTBHE TeJl.

Mexannueckoe aBuxeHue. PaBHomepHoe n HepaBHOMepHOe ABUKeHUEe. CkopocTb. CpelHsst CKOPOCTh NpU
HEpPAaBHOMEPHOM JBMKEHUU. Pacu€T myTu U BpeMEHU JABUKECHUSL.

SBnenue uHepuuu. 3aKoH MHEPHUU. B3aumonelcTBue Tel Kak MPUYMHA U3MEHEHUS! CKOPOCTH JIBUXKECHUS
Ten. Macca kak Mepa uHepTHOCTH Tena. [ImorHocTh BemecTBa. CBsI3b IJIOTHOCTU € KOJIMYECTBOM MOJIEKYIT
B eMHUIIE 00BEMA BEIIECTBA.

Cuna kak XapakTepuCTHKa B3aumojeucTBusa Tes. Cwina ynpyroctd u 3akoH ['yka. M3mMepeHue cuiibl C
IIOMOILBIO TUHAMOMETpA. SIBJIEHHE TATOTeHUs U cuia TsokecTH. Cuila TSHKECTH Ha Apyrux IutaHerax. Bec
tena. HeBecomocTs. CnokeHue CuJil, HalpaBJICHHbIX MO OAHOW mpsMoil. PaBHonelctByromas cui. Cuna
TpeHus. TpeHue CKoJIbKEHUs U TpeHUE NoKosl. TpeHue B Mpupoze U TEXHUKE.

Jemoncmpayuu.

. HaOmromeHne MexaHUIeCKOIO IBIDKEHHS TEIA.

. VI3amepenue CKOpOCTH MPSIMOJTMHEHHOTO ABUKCHHUS.

. HaGmronenue siBieHus1 HHEPIIUH.

. HaGmronenne u3meHeHus: CKOPOCTH TIPU B3aMMOJICHCTBUU TEJI.
. CpaBHEHHE MacC MO B3aMMOJICHCTBUIO TE.

. CnoxxeHue cuj, HampaBJIECHHbBIX IO OJHOM MPSMOM.

Jlabopamopnvie pabomul u onvimot.

. Onpej:[eneHI/Ie CKOPOCTHU PpPAaBHOMCPHOI'O ABUKCHUA (Luapm(a B JKUAKOCTHU, MOLCIH ISICKTPUYCCKOIO

aBTOMOOWJISI M TaK JaJiee).

. OnpeneneHue cpeHel CKOPOCTH CKONbKEHHS OpyCKa WX IIapHKa [0 HAKJIOHHOMU IIOCKOCTH.

. Onpenenenue IOTHOCTH TBEPAOIO TENA.

. OmbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsLKEeHUs (AeopManivn) Npy>KUHbI OT MPHIOKEHHOU CUJIBL.

. OnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHUsS CKOJIBKEHHMS OT Beca Tella M Xapakrepa

CONPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHue TBEPABIX TeJl, ;KUAKOCTEN U ra3oB.

Hasnenue. CriocoObl yMEHBIICHHUS U YBEIHUEHUs naBieHus. JlaBneHnue raza. 3aBUCUMOCTh JaBJICHUS Ta3a
oT o0béMa, Temrieparypsl. Ilepenaya napneHus TBEPABIMU TElIaMU, )KUIKOCTSAMHU U Ta3amu. 3akoH [lackams.
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[THeBMaTHUECKHE MAIIMHBI. 3aBUCUMOCTbH JIABJICHHUSI JKUIKOCTH OT TIyOHHBI. [ HapocTaTuaeckuii mapaaokc.
CooOmaromuecst cocyabl. [ uapaBindeckue MEXaHU3MBI.

Atmocdepa 3emin U armocdepHoe naBieHue. [IpHuuHBI CyIIeCTBOBAaHHS BO3AYIIHONH 00OJOYKH 3eMIIH.
Oneir Toppuuermnu. M3mepenue armocdepHOro naBieHUs. 3aBUCUMOCTb arMoC(epHOro NIaBi€HHs OT
BBICOTHI HaJl ypoBHEM Mopst. [IprOops! 1715 u3MepeHus aTMOC(PEPHOTO TaBICHHUS.

JleficTBHE >XKHUJIKOCTH W Ta3a Ha MOTPYXEHHOE B HHUX TeJo. BeITamkuBaromas (apXxumenoBa) cujia. 3aKOH
Apxumena. [InaBanue ten. Bo3gyxomiaBanue.

Jemoncmpayuu.

. 3aBUCUMOCTb JJaBJICHMs raza OT TEMIIEPATYPBHI.

. Ilepenaua naBiieHus KUAKOCTBIO U Ta30M.

. CooO1raroniecs: Cocysl.

. I'mnpaBnudeckuii npecc.

. [IposiBnenue neiicTBus arMoc(epHOTro JaBlICHUS.

. 3aBHCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI OT 00bEMA MOrpyKEHHON YaCTH TeJla ¥ MJIOTHOCTH KUAKOCTH.

. PaBeHCTBO BBITAIKMBAOIIEH CHIIBI BECY BHITCCHEHHOM JKMJIKOCTH.

. YciioBUE TUIaBaHUs TEJl: IJIaBaHUE WUJIM MOTPY’KEHHUE TEJ B 3aBUCUMOCTH OT COOTHOILIEHUS IUIOTHOCTEN Tella

Y )KHJIKOCTH.
Jlabopamopnvie pabomul u onvimol.

. MccrnenoBanue 3aBUCMMOCTH Beca TeJa B BOAE OT 00b&Ma MOTPYKEHHON B )KUIKOCTh YaCTH Tela.

. OnpeneneHyie BHITAIKUBAIOLIECH CUIIbL, AEMCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B AKHUAKOCTb.

. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOLIEH CUIIBI, ACMCTBYIOIIEH HA TEIO B )KUJKOCTH, OT MacChl TeJa.

. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIbL, JEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT

00BEMa HOFp}OKéHHOfI B XXUJKOCTb 4aCTH T€Ji1a U OT INJNIOTHOCTHU XUJKOCTH.

. KOHCTp}II/IpOBaHI/Ie apeoMeTpa NI KOHCTPYUPOBAHUC JIOAKHU U OIIPEACTICHUC eé pr3OHOI[’béMHOCTI/I.

Pa3gen 5. PaGora u MOoIIHOCTB. JHeprus.

Mexannyeckasi pabota. MOIIHOCTb.

[IpocThle MeXaHU3MBI: pbIyar, OJ0K, HAKJIOHHAs MIIOCKOCTh. [IpaBuio paBHOBecusi pbiuara. [Ipumenenue
MpaBWJIa PAaBHOBECHsl phluara K ONOKY. «3omotoe mpaBuio» MexaHukd. KIIJ[ mpocThIx MexaHW3MOB.
[IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass SHeprus. KuHerndeckas M TOTeHIMalbHas »Heprud. lIpeBpaimeHne ogHOro BHIa
MEXaHMYECKOI YHEPTUH B APYToil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

. IIpuMepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnvie pabomul u onvimot.

. Onpenenenue pabOThI CHIIBI TPEHUS IIPU PABHOMEPHOM JBIKECHHHU Tella 10 TOPHU30HTAIBHOM MOBEPXHOCTH.
. MccnenoBanue ycioBuii paBHOBECHsI pblyara.

. M3mepenue KII/] HaKJIIOHHOM MIOCKOCTH.

. 3yuyeHnue 3akoHa coxpaHEHHs] MEXaHUUYECKOU SHEPTUU.

8 KJIACC

Pa3nea 6. TenjioBbIe siBJICHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUHM CTPOEHHMs BeulecTBa. Macca W pa3mepsl
aTOMOB M MOJIeKy/d. OIbIThl, MOATBEPKAAIOIIME OCHOBHBIE MOJIOKEHHSI MOJIEKYISIPHOKUHETUYECKON
TEOPUH.
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Mogenu TBEPAOTO, KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucrannndyeckue u amopgHbIe Telna.
OObsicHeHWe  CBOMCTB  Ta30B, JKMAKOCTEHl W TBEPABIX Tel  HAa  OCHOBE  IIOJIOKCHUH
MOJICKYJISIPHO-KMHETHUEeCKOU Teopuu. CMaynMBaHWE W KalWJULSIPHBIE SIBICHUA. TETUIOBOE pacIIMpeHUe U
cKarue.

Temneparypa. CBsi3pb TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBIKCHMSI YacTUIl. BHYTpEHHSSI SHEPTHUs.
CrnocoObl  WM3MEHEHWsT BHYTpPEHHEH OJHEpruu: TeIUlomnepenada | coBeplieHue paboTel. Bumsr
TEIJIONEepEeaun: TEMJIONPOBOIHOCTb, KOHBEKIIMS, U3TyUEHUE.

KonmuvecTBo TemnoThl. YaenbHas TEMJIOEMKOCTh BellecTBa. TemIooOMEeH U TEMIOBOE paBHOBECHE.
VYpaBHeHHe TerioBoro OamaHca. [lnaBieHwe W OTBepAeBaHHE KPHUCTAJUIMUECKHX BEIIECTB. YElbHas
Terora IwiaBineHusd. I[lapooOpasoBanue u koHneHcauus. Mcmapenue. Kunenwe. VYnmenbHas TerioTa
napooOpa3zoBaHusl. 3aBUCUMOCTH TEMIIEPATyPhl KUTICHHS OT aTMOC(HEPHOTO TaBICHUSI.

Bnaxnocts Bo3myxa.

DHeprus TOINIMBA. YIeIbHas TEIJI0Ta CTOPaHUsI.

[Ipunnumner padoter TermmoBeix asurateneit KIIJ TtemmoBoro murarens. TemioBble IBUTATENIM M 3aIUTa
OKpYXarolen cpeibl.

3aKOH COXpaHEHUs U MPEBPAICHHS SHEPTUHU B TEIUIOBBIX IpoLieccax.

Jemoncmpayuu.

Habmtonenne OpoyHOBCKOTO JIBHIKEHUS.

Habmonenue nuddysum.

HaGnronenue siBneHnii cMaurBaHus U KallWJUBSIPHBIX SIBJICHUI.

HaGmronenre TerioBoro pacimpeHust Tell.

N3menenue naBneHus ra3a npu u3MEeHEHUN 00bEMa U HAarPEBaHUH WIIH OXJIAXKICHUH.

[IpaBuna n3amMepeHus TemMneparypsl.

Buasl Tenonepenaun.

OxmnaxaeHre Ipu COBEPIICHUH PaOOTHI.

Harpeanue npu coBepiiieHr# paboThl BHEITHUMH CHUTAMH.

CpaBHeHME TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

HaoGmronenue kunenusi.

. HaGmronenue mocTossHCTBA TEMIIEPATyphl IPH IUIABJICHUU.
. Monenn TenaoBBIX IBUTATEICH.

Jlabopamopuvie padbomut u onvimol.

OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYIISIPHOTO MPUTSKEHUSI.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa.

OnbITHI 10 HAOTIOAEHUIO TETIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPABIX TE.

OmnpeneneHre AaBleHUs BO3AyXa B OaJJIOHE MITPUIIA.

OmnbITH, AEMOHCTPHUPYIONINE 3aBUCHMOCTh MJABICHHUS BO3AyXa OT e€ro oObéMa M HarpeBaHUS WIH
OXJIAKICHUS.

[IpoBepka rumnoTe3bl JUHEWHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH B TEPMOMETPHUECKON TPYOKE OT
TEMIIEpaTyphl.

Habnionenve uaMeHneHust BHyTpEeHHEH SHEPTUU Tea B pe3ynbTaTe Terionepeadd U padoThl BHEITHUX CHIIL.
HccnenoBanue sBIeHUs TEII000MEHA MPU CMEITMBAHUU XOJIOAHON U ropsiueil BOMbI.

OmnpeneneHre KOIMYECTBA TETUIOTHI, TOJTYYEHHOTO BOAOW MPHU TEIJIO00OMEHE C HATPEThIM METALTUYECKUM
LWIAHAPOM.

Onpenenenre yneapHON TEIIOEMKOCTH BELECTBA.
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HccenenoBanue npouecca UCIIAPEHHUs.

Onpenenenne OTHOCUTENBHOM BIQXKHOCTU BO3/1yXa.

Onpenenenre yneabHOW TEIUIOTHI TUIABJIEHUS JIb/A.

Paznen 7. DaexkTpuyeckne  MATHUTHBIE SIBJI€HHS.

Dnextpusanus Tel. J[Ba poga aneKTpudecKux 3apsaaoB. BzanMoneiicTBue 3apspkeHHBIX Tell. 3akoH KymoHa
(3aBUCHUMOCTb CHJIBI B3aMMOJICHCTBHS 3apsOKEHHBIX Tell OT BEIMYUHBI 3apsiioB U PACCTOSHUS MEXITY
TeJIaMu).

Onexrpuueckoe nose. Hanpsxk€HHOCTD aneKTpudecKoro nois. [IpuHoun cynepno3uuuu 371eKTPUYECKUX
noJei (Ha KaueCTBEHHOM YPOBHE).

Hocutenn anexTpuueckux 3apsaaoB. DIeMEeHTapHbIN ekTpudeckuil 3apsia. Ctpoenue aroma. [TpoBonHuku
U AUAJIEKTPUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOTO 3aps/a.

DNEeKTpUYECKUH TOK. YCIIOBUS CYyIIECTBOBAHUS AJIEKTPUYECKOrO TOKa. VICTOYHMKHM MOCTOSHHOTO TOKA.
JlefcTBUS 37EKTPUUYECKOTO TOKa (TEIIOBOE, XUMUUECKOE, MATHUTHOE). DIIEKTPUUECKUHN TOK B KUAKOCTIX U
rasax.

Onexrpuueckas nens. Cuila Toka. DNEKTpUdYeckoe HarpspkeHne. CONPOTUBIICHHE MPOBOJHUKA. YIIEIbHOE
CONpoTUBJICHUE BellecTBa. 3akoH Oma pana ydactka wpenu. IlocienoBarenbHoe M mapajienbHOE
COCIMHEHUE IIPOBOJIHUKOB.

PaboTa ¥ MOIIHOCTH 3JEKTpUUECKOro Toka. 3akoH Jlxoymns—JleHma. DnekTpudeckue Henu U noTpeduTenu
JIEKTPUUECKOM 3HEpruu B ObITy. KopoTKoe 3aMbIKaHUE.

[TocrostHaple MarHuThl. B3anMopelcTBUE MOCTOSHHBIX MarHUTOB. MarHuTHoe mose. MarHutHoe mosie
3eMyld U €ro 3HaueHue JUIs >ku3HM Ha 3emuie. OmnbIT DpcTtena. MarHuTHOE MoJie MIEKTPUUYECKOrO TOKA.
[IpuMeHeHnEe »HIIEKTPOMAarHUTOB B TEXHUKE. JleMCTBME MAarHUTHOIO IIOJISI HAa MPOBOJHUK C TOKOM.
OJeKTpoABUraTelb OCTOSHHOIO TOKA. Mcrob30BaHne 3IEeKTpOABUTaTeNIel B TEXHUYECKUX YCTPOMCTBAX U
Ha TPAHCIIOPTE.

OmnbiTel Dapajes. SBneHue anekrpomMarnuTHON MHAYKIMU. [IpaBuio Jlenna. DnextporeHeparop. CrocoOsl
MOJTYYEHHUS HIEKTPUUECKON SHEPIUU. DIIEKTPOCTAHIIMK Ha BO30OHOBIISEMBIX HCTOUHUKAX YHEPTUH.
Jemoncmpayuu.

DNeKTpU3alus Tell.

JIBa poaa 3IeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.

YCTpOKCTBO M ACUCTBUE IIEKTPOCKOIA.

OnexTpocTaTudecKast HHIYKIUS.

3aKOH COXpPaHEHMsI NEKTPUUYECKUX 3aPsI0B.

IIpoBONHUKY U OUAIEKTPUKH.

MogenupoBaHue CUIIOBBIX JIMHUAN AIIEKTPUUECKOTO MOJIA.

M cTOYHMKY IOCTOSSHHOTO TOKA.

JIefCcTBHS DJIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUJKOCTH.

l"a3oBbIl pa3psia.

. M3mepeHwme CUITbI TOKa aMIIEpPMETPOM.

. M3amepeHue eKTpUIeCKOTO HAPSKEHUST BOJIBTMETPOM.

. Peocrar u MarasuH conpoTHBIICHUIA.

. B3aumojeiicTBrE MOCTOSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOXKHOCTH Pa3ZCICHHS MTOJIOCOB MarHUTa.
. MO[[CJ'II/IpOBaHI/Ie MAarHuTHBIX ITOJIEH MOCTOSIHHBIX MAarHUTOB.
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OmnsIT Opcrena.

MarnuTHO€ noje ToKa. DJIEeKTPOMarHur.

JlelicTBME MArHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

DJeKTpoIBUraTeNlb HOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS dJIEKTPOMAarHUTHON WHIYKITHH.

OnbiTel Dapajes.

3aBUCHUMOCTD HaIlpaBJI€HUS UHAYKIMOHHOTO TOKA OT YCJIOBHI €ro BOSHUKHOBEHHS.

DneKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

OnbITHI 10 HAOTIOAEHUIO NEKTPU3AIUH TN HHIYKIUEH U MPU COMTPUKOCHOBEHUH.

HccnenoBanue neiCTBUS 3JEKTPUUECKOTO OIS HA POBOJHUKHU U TUIIEKTPUKH.

COopka 1 mpoBepKa paOdOThI ATEKTPUICCKOH IICTIH ITOCTOSHHOTO TOKA.

W3mepenue u peryampoBaHUe CUITBI TOKA.

N3mepenne u perynupoBaHue HaPsKEHMS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 PE3UCTOP, OT COMPOTHUBICHHS PE3UCTOpa U
HaIpsKEHUS. Ha PE3UCTOpPE.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AJIEKTPUUYECKOTO COMPOTUBIIECHUS MPOBOJHUKA OT €ro JJIUHBI,
IJIOIA I IOTIEPEYHOT0 CEUEHUs U MaTepHaa.

IIpoBepka npaBuiia CIOKEHUS HANPSKEHUN ITPU 110CJIEI0BATEIbHOM COEIUHEHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia AJsl CUIIbI TOKA IPU NapaJIeIbHOM COEIMHEHUHU PE3UCTOPOB.

Onpenenenne paboThI MEKTPUYECKOTO TOKA, UAYLIETO YEPe3 PEe3UCTOP.

Onpenenenre MOITHOCTH ANEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha pEe3UCTOpE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UYIIETO YEPE3 JIaMIIOUKY, OT HAPSKEHUS Ha HEW.

Onpenenenue KIIJ] narpeBarens.

HccnenoBanrie MarHUTHOTO B3aMMOJIEHCTBHSI IOCTOSTHHBIX MarHUTOB.

N3y4eHne MarHUTHOTO TOJISE TOCTOSTHHBIX MArHUTOB MPH UX OObETUHEHHUH U Pa3/ICTICHHUH.

UccnenoBanue necTBUS MEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3AMMOJEHCTBUS KAaTYIIKH C TOKOM M MarHuTa OT CHJIBI
TOKa ¥ HAIIPABJICHHS TOKA B KaTYIIIKE.

N3yuenune neiicTBUS MarHuTHOTO TIOJISl HA IPOBOAHHUK C TOKOM.

KonctpyupoBanue u nzyueHue padoThl IEKTPOBUTATES.

Nsmepenne KIIJ[ anekrpoaBurateIbHON yCTaHOBKH.

OnBITHI IO UCCIEAOBAHUIO SIBJICHUS 3JEKTPOMATHUTHON MHAYKIMH: MCCIIEJOBAaHUE U3MEHEHHUI 3HAUCHUS U
HaIpaBJIeHUs] UHIYKIMOHHOTO TOKA.

9 KJIACC

Pasnes 8. Mexannueckue siBJIeHHs.

Mexanuueckoe npwxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIBW>KEHUS. PaBHOMEpHOE mpsMOIMHENHOE ABWKEHHE. HepaBHOMepHOE MNPAMOIUHENHOE IBUKECHHE.
CpenHsisi ¥ MTHOBEHHAs1 CKOPOCTh TeJa IPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenune. PaBHoyckopeHHOE nipsiMouHelHOe ABmxkeHne. CBoOoaHOE magenne. OnbIThl [anues.
PaBHOMepHOE nBHXKEHHE 10 OKpykHOCTH. [leproa u yactora oOpamenus. JluneitHas u yrioBasi CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHUE.

Ilepsbiit 3akoH Herotona. Bropoit 3akoH Herotona. Tperuit 3akon Herorona. IIpuHiun cynepno3unuu Cui.
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Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHUsI CKOJIbKEHHUS, CUJIa TPEHUSI TIOKOs, IPYTHe BUJIbI
TPEHUSI.

Cuna TsDKECTHM W 3aKOH BCEMHUPHOTO TATOTEHHA. YCKOpEHHE CBOOOAHOrO majeHus. J[BM>KeHHE IIaHeT
BokpyT Comnna. [lepBas kocmudeckas ckopoctb. HeBecoMOCTh U meperpy3KHu.

PaBHOBecHe marepuanbHON TOUKH. AOCOTIOTHO TBEPIOE Teno. PaBHOBECHE TBEPIOTO Tea ¢ 3aKPETUIEHHON
ocbio BpaieHusi. MoMeHT cuibl. LleHTp TsoxecTH.

Nmnynsee Ttena. M3Menenne wummnynbca. Mmmynbc cuibpl. 3aKOH COXpaHEHHUs HMMITyJibca. PeakTuBHOE
JBUKEHUE.

Mexanuueckasi paboTa U MOITHOCTh. PaboTa cui TsxKecTH, ynpyroctu, TpeHus. CBsi3b SJHEPTUU U PaOOTHI.
[loTeHumanpHasi SHEpPTUs Teljla, MOJHATOrO HaJ MOBEPXHOCTHIO 3emiid. [loTeHInanbHas 3HEeprust cxxaTou
npykunbl. Kunetnueckas sneprus. Teopema 0 KHHETUYECKOM SHEPrUM. 3aKOH COXPaHEHUSI MEXaHUYECKOM
SHEPTUH.

Jemoncmpayuu.

Habnronenrne MexaHn4ecKoro JABMKEHUS Tella OTHOCUTENIbHO Pa3HbIX TEJ OTCUETA.

CpaBHeHME MyTeW U TPACKTOPUM JTBUKEHHUS OHOTO U TOTO K€ TeJIa OTHOCUTENIBHO Pa3HbIX TEJl OTCUETA.
N3mepenne CKOpOCTH U YCKOPEHHSI IPSMOIUHEHHOTO IBUXKEHHUSL.

HccnenoBanue npru3HaKoB paBHOYCKOPEHHOTO JIBHXKEHUSL.

Habmronenue ABM>KEHUS TeNa MO OKPYKHOCTH.

HaGmoneHne MeXaHWYeCKUX SBICHUH, MPOUCXONAIIMX B cucTeme orcuéta «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKCHUH OTHOCUTEIBHO KaOMHETa (QU3HKHU.

3aBUCUMOCTh YCKOPEHHSI TeJIa OT MAacChl TeJla U ISUCTBYIOIIEH HA HETO CHIIBI.

HabGnronenue paBeHCcTBa CUJT TP B3aUMOJCHCTBUU TE.

N3meHenue Beca Tena Npu yCKOPEHHOM JIBUKEHUU.

[lepenaua ummynbsca npu B3aMMOJACHCTBUU TEI.

[IpeoOpaszoBanus YHEPTUH NPU B3aUMOJICHCTBUU TEII.

CoxpaHeHue UMITylibca MPU HEYNPYTOM B3aUMOAECHCTBUU.

CoxpaHeHne UMITyJIbCca MPU aOCOFOTHO YIIPYTOM B3aUMOJICHCTBUH.

HaOntonenue peakTUBHOTO JIBUKEHUS.

CoxpaHeHHE MEXaHUYIECKOW YHEPTHH IPU CBOOOTHOM TIa/ICHHH.

CoxpaHeHrne MEXaHUYEeCKOW SHEPTUH MPH IBIKCHUU TeJIa TI0J] IEUCTBUEM TIPYKUHBI.

Jlabopamopuvie padbomut u onvimol.

KoHncTpynpoBanue TpakTa AJi pa3roHa U JajdbHEHIIEro paBHOMEPHOTO JIBMXKECHHMS IIAPUKA UITH TEJIEKKH.
Omnpenenenue cpeqHeil CKOPOCTH CKOJIbKEHUS OpyCKa WM IBIKEHHS MIAPHKA 110 HAKJIOHHOM MIO0CKOCTH.
Ornpenenenre yCKOpeHus Teja Ipu paBHOYCKOPEHHOM JIBUYKEHUU MO HAKJIOHHOW MJIOCKOCTH.
HccnenoBanre 3aBUCHMOCTH IyTH OT BpPEMEHU MPU PABHOYCKOPEHHOM JBIDKEHUU O€3 HauaabHOU
CKOpPOCTH.

[IpoBepka TUMOTE3BI: €CJIM MPHU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauyaJbHON CKOPOCTU IYyTH OTHOCSTCS
KaK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE TIPOMEKYTKH BPEMEHU OJIMHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHUJIbl HOPMAJIBHOTO JaBJICHMUS.

Onpenenenue ko3 duiieHTa TpeHUs CKOJIbKEHUS.

Ornpenenenue KECTKOCTU IPYKUHBL.

Omnpenenenre pabOTHI CUIIBI TPEHHSI IPU PABHOMEPHOM JIBHYKEHHUH Te€Ja 10 TOPU30HTAIBHON MTOBEPXHOCTH.
Omnpenenenue pabOTHl CUJIBI YNPYTOCTH TpU TOABEME Tpy3a C HCIONH30BAHHEM HEIMOABMKHOTO U
MTOJIBUYKHOTO OJIOKOB.
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N3yueHne 3akoHa COXpaHEHUsI SHEPTUU.

Paznen 9. Mexannueckue KoJjie0aHus U BOJTHBI.

KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEpUCTUKHU KosieOaHUIl: MEpHOA, YacToTa, aMIUIMTYy/a.
Maremarnueckuil 1 NpyXUHHBIA MassTHUKU. [[peBpalienre s3Hepruu pu KosuedaTeIbHOM JBUKEHUU.
3aryxaronue KkoneOaHus. BeiHyKneHHbIE KonmeOanusa. Pezonanc. Mexanumdeckue BosHBL CBOMCTBa
MeXaHU4eCKUX BOJH. [IpononbHbIe M nonepedHsble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ PACIPOCTPAHEHHUS.
Mexannueckre BOJIHBI B TBEPAOM TeJ€, CEICMUYECKHE BOJIHBI.

3ByK. [ poMKOCTB 3ByKa ¥ BbicOTa ToHA. OTpaxkeHue 3Byka. lH(Dpa3Byk U yabTpasByK.

Jemoncmpayuu.

. Habmronenue xonebanuii Tem noj AEHCTBHEM CHIIBI TSHDKECTH U CHITBI YIIPYTOCTH.
. Habnmronenne konedanuii rpy3a Ha HUTU U HA MIPYXKUHE.

. HabnroneHue BbIHY X /I€HHBIX KOJIEOaHUN U pEe30HAHCA.

. Pacnipoctpanenue npoaoabHBIX U MONEPEYHBIX BOJIH (HA MOJEIH).

. HabGnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKycTHYECKHI pe30HaHC.

Jlabopamopmusie padbomut u onvimol.

. OnpezneneHue 4acTOThl U EPHOJIA KOJICOAHUH MaTEMAaTHUECKOTO MasTHUKA.

. OnpezneneHue 4acTOTHI M NEPHOJIA KOJICOAHUH MPYKMHHOTO MasiTHUKA.

. MccrnenoBanue 3aBUCUMOCTH MEPHO/Ia KOJIeOaHUH TIOABEIEHHOTO K HUTH Tpy3a OT AJTUHBI HUTH.

. UccrnenoBanne 3aBUCUMOCTH TEPHOIa KOJICOaHUH TPYKMHHOTO MasiTHUKA OT MAacChl Ipy3a.

. [IpoBepka He3aBHCUMOCTH epro/ia KoieOaHui rpy3a, MOJBEIIEHHOIO K HUTH, OT Macchl Ipy3a.

. OmbITBHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh Mepuojia KojiebaHui NpyKUHHOTO MasiTHUKA OT Macchl Tpy3a U

KECTKOCTHU MPYKUHBI.

. I/ISMepeHI/IC YCKOPCHUA CBO6OI[H01"O naacHus.

Pazgen 10. DiieKTpOMAarHuTHOE MOJ1€ M JICKTPOMATHUTHBIE BOJIHBI.

OJEKTPOMAarHuTHOE TIOJ€. OJIEKTPOMAarHWTHbIE BOJIHBL. (CBOMCTBA 3JEKTPOMAarHUTHBIX BONH. Illkana
JIEKTPOMAarHUTHBIX BOJIH. MIcIoaIb30BaHNE 3IEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U.
DnekTpoMarHuTHas npupoja cBera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

. CBoiicTBa 3J1€eKTPOMarHUTHBIX BOJIH.
. BotHOBEIE cBOIiCTBa CBETA.

Jlabopamopnuwvie padbomut u onvimol.

. I/IsyquI/Ie CBOMCTB SJICKTPOMAIrHUTHLBIX BOJIH C IIOMOIIBIO MOOMIJILHOTO Teﬂe(bOHa.

Pa3nea 11. CBeToBbIE SIBJICHHUA.

JlyueBast Monensb cBeta. Mcrounuku ceta. [IpsmonuneiiHoe pacipocTpaneHue cBeTa. 3arMeHusa ConHua u
Jlynsl. Otpaxkenue certa. [1nockoe 3epkano. 3akoH OTpa)KeHUs CBETA.

[Ipenomnenue cBera. 3akoH npesnomieHus cBeta. [lonHoe BHyTpeHHee oTpakeHue cBera. Vcnonb3oBanue
MIOJIHOTO BHYTPEHHETO OTPAXKEHHUSI B ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B ymH3e. OnTudeckas cuctema doToamnmnapara, MEKPOCKONIa U Tejeckomna. a3 kak
OonTHYECKas cucreMa. bim3opyKocTh U JanbHO30PKOCTb.

Pasznoxxenue Oenoro cera B crnekrp. OnbiTel HptoToHa. CliokeHue CHEKTpalbHBIX I[BETOB. Jlucmepcus
CBETa.

Jemoncmpayuu.

[IpssMonuHEHOE PpaCIIPOCTPAHEHUE CBETA.
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OTtpaxeHue cBeTa.

[Tomydenue n300pakeHUi B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaliax.
[Ipenomnenue ceera.

OnTHYeCKUNA CBETOBO/I.

Xon ayueil B cobuparoliiei JInH3e.

XoJ Ty4deil B paccenBarolle JINH3E.

[Tomyuenue n300pakeHUH C TOMOIIBIO JTHH3.

[TpunHnmn neiicTBus ¢goroarnmnapara, MUKPOCKOIIA U TEIECKOTA.

. Monens masa.
11.
12.

Pasnoxxenue 6enoro cBeTa B CIEKTP.
[Tomy4yenue 6e10ro cBeTa MpH CI0KEHUHM CBETA PA3HBIX IIBETOB.
Jlabopamopnvie pabomel u onvinol.

. UccnenoBanue 3aBUCMMOCTH yTJia OTPa’KEHUSI CBETOBOTI'O JIyda OT yIJia Ma/IeHus.
. V3ydyeHnue xapakTepuCcTUK U300paKeHUs MPEAMETA B IJIOCKOM 3epKalie.
. UccnenoBanne 3aBUCMMOCTH YyIvia TPEJIOMJICHHMS CBETOBOTO Jiyda OT YyIVIa TaJeHUs Ha TpaHHIle

«BO3AYX—CTCKIIO».

. Ilomy4yenue n300paxeHnit ¢ MOMOILBIO COOMPAIOIIEH JINH3BI.

. Onpenenenue GOKyCHOTO paCCTOSHUS M ONTUYECKOM CHIIBI COOMpArOILEH TUH3BI.

. OnBITHI IO PA3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

. OnBITHI IO BOCTIPUATHIO [IBETA MPEIMETOB IPU MX HAOIIONEHUH Yepe3 [BETOBbIC (DMIIBTPHI.

Pasnen 12. KBaHTOBBIC SIBJICHUS.

Oneitel Pesepdopna u mmanerapHas monenb aroma. Moxenbs aroma bopa. Wcmyckanue u moriomieHue
cBeta atoMoM. KBaHThI. JIMHEHYaTbIe CIEKTPBI.

PaguoaktuBHOCTh. Anb(a, Oera- U ramma-uziaydyeHus. CrpoeHue aTomMHoro siapa. HykionHas mopenb
aToMHOro siapa. M3oronsl. PannoaktusHele nmpespamenus. [lepuoz nomnypacnaga aroMHBIX SI€ED.

SAnepHble peakunu. 3aKOHBI COXPAaHEHMS 3aps0BOIO U MAacCOBOIO UMCEN. DHEPrus CBSI3U aTOMHBIX SAEp.
Cas13p Macchl M 2Hepruu. Peakiuu cunresa u aenenus saep. Mcrounnku sneprun ConHua v 3BE31.
SnepHas sHepreTuka. J[eMcTBUS paMOAKTUBHBIX U3JIy4CHUHN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

. CHexTpbl U3Iy4eHHs] U OTIIOIIEHUSI.

. CHeKTphI pa3In4HbIX ra3oB.

. Cnextp Bozmopoza.

. HabGmronenue TpekoB B kamepe BunbcoHa.

. PaboTa cuérurka HOHU3UPYIOLINX U3ITy4YEHUH.

. Perucrpanus nsinydeHuss IpupOIHbIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopnvie pabomul u onvinol.

. Habnronenue CruloniHbIX U TMHEHYATBIX CIIEKTPOB U3ITYUECHHUS.

2. UccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUN YACTHULIBI 10 TOPMO3HOMY IyTH (110 poTorpadusm).

. V3amepenue pannoakTuBHOTO (hOHA.

IToBTOPUTEILHO-00001IAKO NI MOTYJIb.

[ToBTOpUTETHEHO-0000AONNIT MOAYNb MIPEIHA3HAUCH ISl CHCTEMaTH3aluu U 0000IIeHus TPeIMETHOTO
COJZIEpKaHUS U OMbITA JEATEIbHOCTH, MPUOOPETEHHOTO MPH M3YYEHUH BCEro Kypca (GU3MKH, a TaKxKe AJs
MOJITOTOBKH K OCHOBHOMY TOCYIaPCTBEHHOMY 3K3aMeHY MO (U3UKe ISl O0yJarOIIUXCs, BEIOPABIIUX STOT
y4€OHBIN IPEIMET.
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[Ipy u3ydyeHMM NAHHOTO MOZYJS PEalU3yIOTCS U CUCTEMAaTU3UPYIOTCS BUJIBI IEATEIBHOCTH, HA OCHOBE
KOTOPBIX OOecreunBaeTcs IOCTH)KEHHE IPEIMETHBIX M METalpeAMETHBIX IJIAHUPYEMBIX PpE3yIbTaToB
o0y4eHusi, GOPMHUPYETCSI €CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOEHHE HAyYHBIX METONIOB MCCIICIOBAHUS
SIBIGHUN TPUPOABI M TEXHUKH, OBJAJCHHE YMEHUSIMH OOBSICHATh (U3NYECKUE SIBJICHUS, NPUMEHSSA
ITOJIyYEHHBIE 3HAHUS, PEIIaTh 33/1a4M, B TOM YHCJIE KAY€CTBEHHBIE U dKCIIEPUMEHTAIIbHBIE.
[IpyHOMIIHATBHO AEATENBHOCTHBIA XapakTep JaHHOIO pas3zielia peanusyercss 3a C4ET TOro, 4YTO
oOyyaronyecs BBIIOIHAIOT 3aJJaHUs, B KOTOPBIX UM Ipe/IaraeTcs:

Ha OCHOBE IMOJIyYeHHBIX 3HAHUI Paclo3HABAaTh M HAYYHO OOBACHATH (PU3NYECKUE SBICHUS B OKPYKAIOIIEH
IIPUPOZE U MIOBCEIHEBHOU KU3HU;

WCIIOJIb30BaTh HayYHbIE METO/bI UCCIIEOBaHUS (PU3UUECKUX SBJICHUN, B TOM YHCIIE JJIs IPOBEPKU TUIIOTE3
U IIOJIy4ECHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAay4yHbIE OCHOBbI HauOoyiee BAXKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHMM, Harpumep,
MIPAKTUYECKOTO HCIIONBb30BAaHUS PA3IMYHBIX MCTOYHUKOB SHEPIMM HAa OCHOBE 3aKOHA IPEBpPALICHUS U
COXPaHEHUs BCEX U3BECTHBIX BUJIOB SHEPTHH.

INVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS IPOI'PAMMBI ITIO ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30BAHMUSA

N3ydenne ¢pusvku Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHUS HAMPABICHO HA JOCTIKEHUE TINYHOCTHBIX,
METaNpeIMETHBIX U MIPEIMETHBIX 00pa30BaTeNIbHBIX PE3YJILTATOB.

B pesynbrare m3yuenus (pU3MKH Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHUs y oOydaromierocsi OyayT
c(hOpMHUPOBaHbI CIEAYIOUINE TNYHOCTHBIE PE3YIbTaThl B YACTHU:

1) mnaTprMoTHYECKOr0 BOCIMTAHMS:

— MPOsIBJICHHE UHTEpeca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PM3NYECKON HAYKU;

— IIEHHOCTHOE OTHOIICHUE K TOCTHKEHUAM POCCUMCKHUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOr0 M JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHNS:

— TOTOBHOCTh K AKTHBHOMY YYaCTHIO B OOCYXJIEHHUHU OOIIECTBEHHO 3HAYMMBIX M STHYECKHUX INPOOIEM,
CBSI3aHHBIX C TPAKTUYECKUM MTPUMEHEHHUEM JOCTKCHUH (DU3UKH;

— OCO3HAHHUE BaAKHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOI0 BOCIIUTAHUSA

— BOCHPUATUE ICTETUUYECKUX KauecTB (PM3MUECKOM Hayku: €€ TapMOHHMYHOTO IMOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JIAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:

— OCO3HaHME IICHHOCTH (M3UUYECKOM HAYKH KaK MOIIIHOTO MHCTPYMEHTA MO3HAHMS MHPA, OCHOBBI Pa3BUTHS
TEXHOJIOTUH, BaKHEHIIEH COCTABIIAIONIEH KYJIbTYpBI,

— pa3BUTHE HAyYHOM JII0003HATEILHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

5) popmupoBanus KyJbTYpbI 310POBbSI U IMOLMOHAJIBLHOIO 0J1aronoIyus:

— OCO3HaHUE LEHHOCTH 0e30MacHOro obpasa >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MUPE, BAXKHOCTHU
mpaBwJI 0€30MacCHOTO TOBEACHHUS Ha TPAHCIOPTE, HAa JIOPOrax, C DJICKTPUUYECKHUM M TEIJIOBBIM
000pyAOBaHUEM B JIOMAIIIHUX YCIOBUSAX;

— c(opMHupoBaHHOCTh HaBbIKa pediexcuu, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOro e MpaBa y
JPyTOro YEJIOBEKA;

6) TPy10BOro BOCIMTAHUS:
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— aKTHBHOE€ Y4acTHE B PEIICHUHM MPAKTHUYECKHX 33134 (B paMKax CeMbU, 00pa30BaTelIbHON OpraHU3aIuH,
ropoja, Kpast) TEXHOJIOTHYECKOM M COLMAIBHON HANpaBIeHHOCTH, TPEOYIOIINX B TOM YHUCIIE U PU3UIECKUX
3HAHUI;

— MHTEpPEC K MPAKTUUECKOMY U3YUEHUIO MPOQeccHil, CBA3aHHBIX C (PHU3UKOM;

7) IKOJIOTHYECKOT0 BOCIIMTAHUSA:

— OpHeHTalus Ha IpUMEHEeHHEe (PU3NYECKUX 3HAHUU N7 pelIeHus 3a7a4d B 001acTU OKpY’Kalollei cpelibl,
TUTAHUPOBAHMSI TIOCTYTIKOB M OIEHKU UX BO3MOXKHBIX MOCIIEACTBHH JIIsl OKPYXKAIOIIEH Cpebl;

— 0CO3HaHHe IMo0aIHLHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U IMyTeil UX pelieHus;

8) aganTanuu K U3MEHSIOMIMMCS YCJIOBUSIM COLMATBLHON U MPUPOIHOM Cpeabl:

— moTpeOHOCTh BO B3aMMOJEHCTBMM TIPU BBIMOJHEHUM WCCIEAOBAaHUNA U TPOEKTOB (PU3UUECKON
HaIpaBJICHHOCTU, OTKPLITOCTH ONBITY U 3HAHUAM APYTHX;

— IMOBBIICHUC YPOBHA CBOEU KOMIIETEHTHOCTH UCpe3 NPAKTUICCKYIO ACATCIIbHOCTD,

— HoTpeOHOCTh B (DOPMUPOBAHUN HOBBIX 3HAHUHU, B TOM uHncie (GOpMYyIUpOBaTh UAEH, OHATHUS, TUIIOTE3bI
0 Gpu3nUeCcKuX OOBEKTaX U SBJICHHSIX;

— 0co3HaHHe Ne(UINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001aCTH (PU3UKH;

— IJIAaHUPOBAHKE CBOETO Pa3BUTHsI B MPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHMUIA,

— CTpeMJICHHE aHATM3UPOBATh U BBIABISATH B3aUMOCBS3H MIPUPOJIBI, 00IIECTBA M SKOHOMUKHU, B TOM YHUCJIE C
UCTOJIb30BaHHEM (PU3NYECKUX 3HAHMIA;

— OLEHKa CBOMX JCHCTBHH ¢ yd4€TOM BIUSHHS HA OKPYXKAIOIIYIO Cpexy, BO3MOXKHBIX TIJIOOATBHBIX
MOCJIEICTBUH.

METAIIPEJMETHBIE PE3YJIbTATDBI

B pesynbrare ocBoeHus mporpamMmbl 10 (pU3MKE HA YpPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS Y
oOyyatomierocst OyayT chOpMHUpOBaHbI MeTalpeAMeTHbIe Pe3yJbTaThl, BKIIOUAOIIUE O3HABATEIbHbBIC
yHHUBEpCajibHble Yy4yeOHble JeWCTBUSA, KOMMYHUKAaTHBHBIE YHUBEpCAJIbHbIE ydeOHbIE JEWUCTBUA,
PETYIATUBHBIE YHUBEPCAbHbIE YUeOHBIE JEHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE eliCTBUS

ba3oBble j1ornyeckune AeMCTBUSA:

BBISIBJISITH U XapaKTE€PU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUN);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKALIUK, OCHOBAHUS Il 000OIIECHHUS U CPAaBHEHUS;
BBIABJIATE 3aKOHOMCPHOCTH M HNPOTUBOPCUYHA B pacCMATPHUBACMBIX (1)aKTaX, JaHHBIX H H3,6JIIOH€HI/ISIX,
OTHOCSIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUSIM,

BBISIBJISITH TIPUYUHHO-CIICCTBEHHBIC CBSI3U MPU H3YyYEHUM (PU3MUECKUX SIBJICHHM W TMPOIIECCOB, AEaTh
BBIBOJIbI C HCHOJB30BAHHEM JAEAYKTHBHBIX U WHAYKTUBHBIX YMO3AKIIOYEHUU, BBIABUTATh THUIOTE3BI O
B3aMMOCBSI3X (PU3NUECKUX BEIUYHH,

CaMOCTOSITEJIbHO BBIOMpATh C€Hoco0 peleHus ydyeOHOM (u3nueckol 3aaauu (CpaBHEHUE HECKOJIbKHUX
BapHaHTOB PELIEHUS, BHIOOP HanOoJee MOAXOASIIEr0o C YYETOM CAMOCTOATEIBHO BbIIETIEHHBIX KPUTEPHUEB).
Ba3oBble uccienoBarebCKue AeiCTBHA:

WCIONB30BaTh BOMPOCHI KaK UCCIIEAOBATEIbCKUI HHCTPYMEHT IMO3HAHUS;

MIPOBOJIUTH I10 CAMOCTOSITENIBHO COCTABICHHOMY IUIaHY OIBIT, HECJIOKHBIM (DU3MUECKUI SKCIEPUMEHT,
HeOOoJIbIIIoE HCCeI0BaHUE (PU3NYECKOTO SBICHMUS;

OILICHHMBaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAILIMIO, MOJYYCHHYIO B XOJ€ UCCIIECAOBAaHUS WU
IKCIIEPUMEHTA;

CaMOCTOSTENIEHO (OPMYITUPOBATh OOOOIICHHUST M BBIBOABI IO pE3yJbTaTaM MpPOBENEHHOTO HAOIIONEHMUS,
OIIbITa, UCCIICAOBAHUA,
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MIPOTHO3UPOBATh BO3MOXKHOE JalibHEiIee pa3BUTHE (U3NYECKHX MPOIECCOB, a TaKXkKe BBIIBUTATH
MIPEONIOKEHHS 00 UX Pa3BUTHH B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora c undopmanueii:

MPUMEHSITh Pa3UYHbIE METOJbl, MHCTPYMEHTHl M 3alpOChl MPU TMOUCKE U OTOOpe HHPOpPMAIMHU WIH
JAHHBIX C YU4ETOM MpeIOKEHHON yueOHO! (pU3nuecKoil 3a1aum;

aHAJM3UPOBaTh, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WH(POPMALHUIO PA3IUYHBIX BUAOB U (GopMm
MIpEeJICTaBICHMUS,

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GopMy MpeacTaBieHus HH()OpPMALUKM W HWILTIOCTPUPOBATH
pelraeMble 3a/1a4l HECTIOKHBIMU CXeMaMU, TuarpaMMaMu, HHOHM rpaduKoi U KX KOMOMHAIIMSIMH.
KoMMyHuUKaTHBHbBIC YHHBepcaIbHbIE y4eOHbIe 1eiiCTBUA:

B Xole OOCYXIeHHs ydeOHOTO Marepuala, pe3yJbTaToB J1abOpaTOpHBIX PabOT W MPOEKTOB 3aJ/1aBaTh
BOIPOCHI IO CYIIECTBY OOCYXaeMOM TeMbl M BBICKA3bIBaTh WJIEH, HAlIEJICHHbIC HAa pEUIeHHE 3a/laud U
nojepxaHue OaroxeaareIbHOCTH OOIIEHUS;

COIOCTABIISATh CBOM CYXACHHUS C CYXJCHUSMH JIPYTUX YYaCTHUKOB JHajiora, OOHapyKUBaTh pa3zinyue U
CXOJICTBO ITO3HUIIUI;

BBIPAXaTh CBOO TOYKY 3PEHMS B YCTHBIX U IMCbMEHHBIX TEKCTAX;

yOIMYHO MPEACTABIATh PE3ysbTaThl BBIIOJIHEHHOTO (PU3UYECKOTO OIBITa (IKCIEPUMEHTA, UCCIICAOBAHMS,
IIPOEKTA);

MIOHMMATh M HCIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOM M HWHAMBHUIyaJbHOM pabOThl NpHU pelIeHUU
KOHKPETHOU (pU3HIECKON TPOOIEMBI;

NPUHUMATh L€ COBMECTHOW JI€ATEIbHOCTH, OPraHU30BBbIBaTh JEHUCTBUA IO €€ JOCTHIKEHUIO:
pacmpenensaTh poyiu, OOCYX AaTh TPOIECChl M PEe3yabTaThl COBMECTHOW paboThl, 0000mIaTh MHEHUs
HECKOJIbKUX JTIOJICH;

BBINIOJIHATh CBOIO YacTh pPAaOOThHI, JIOCTUTas KAadeCTBEHHOIO pe3yslbTaTa 0 CBOEMY HANpPaBICHUIO U
KOOPAUHUPYS CBOM IEUCTBUS C IPYTUMH YI€HAMU KOMAH/IbI;

OLICHMBATh KAueCTBO CBOEr0 BKJaJa B OOMMH NOPOAYKT 1O KPUTEPUSIM, CAMOCTOSTEIHHO
c(OpMyITUPOBAaHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

BBISIBJISITH MPOOJIEMBbl B JKM3HEHHBIX M YUYEOHBIX CHUTyalUsX, TPEOYIOIIMX Uil peuieHus (HU3MuecKux
3HAHUIM;

OpPUEHTHPOBATHCS B PA3IUYHBIX MOAXOAAX HNPUHSATHUS pElIeHUH (MHIUBUAYaJIbHOE, MPUHITHE PELICHUS B
rpymnrne, IpUHITHE PELIEHUN TPYIIOi);

CaMOCTOSITENIbHO COCTABIISITh AJITOPUTM pellleHus: (U3NYECKOr 3a7a4yl WK TUIaHa UCCIIEAOBaHUS C yUETOM
UMEIOIINXCSA PECYpcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUpOBaTh IMpeajaracMble BapHaHTHI
peLIeHui;

JenaTb BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTE/VIEKT:

JIaBaTh aJICKBATHYIO OIIEHKY CUTYalluy U Mpeajiararh 1jiaH €€ N3MEeHEHHS;

OOBSACHATh NPUYMHBI JOCTIDKCHHS (HEHOCTIDKEHHSI) pE3ylbTaroB JEATEIbHOCTH, JaBaTh OICHKY
MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEILHOCTH (B TOM YHUCIE B XOJ BBIMOIHEHUS (HU3MUECKOTO UCCIIEIOBAHUS WU
MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB, M3MEHUBIIMXCS CHUTYallMd, YCTAHOBJICHHBIX OILINOOK,
BO3HUKILIUX TPYIAHOCTEH;
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OLIEHHMBATh COOTBETCTBHE PE3YJIbTaTa 1IEJIN U YCIOBUSM;
CTaBUThH ceOs Ha MECTO JPYroro 4eyjoBeKa B XOJ€ CIopa WIM AUCKYCCHU Ha HAayyHYIO TeMy, TOHMMaTh
MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

MpU3HABaTh CBOE MPABO Ha OMIMOKY MPHU pelleHrur (PU3MUECKUX 3a/a4 WIH B YTBEPKICHUSX HA HAyYHBIC
TEMBI U TAKOE XK€ MPaBo JPyroro.

MNPEIMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 7 Kijacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPaXKaTb
c(hOpMHUPOBAHHOCTH Y OOYUAOIIUXCS YMEHHIA:

WCIIONB30BaTh MOHATHS: (PU3UYECKHE WM XUMHUYECKHE SBICHUS, HAOMIONEHHE, SKCIEPUMEHT, MOJIEb,
TUIOTE3a, SAMHUIBI (DU3MUECKUX BEIUYHMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUS BelecTBa (TBEpIOE,
KHJIIKOE, Ta3000pa3HOE), MEXaHW4YeCKoe IBIDKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSMOJIHMHEHHOE),
TPaeKTOpHUs, pPaBHOAEWCTBYyIOIIas cuia, Jedopmanus (ynpyras, IUIacTHUEcKasl), HEBECOMOCTD,
COOOILAIOIIUECS COCY/IBI;

paznuuath sBieHUs (AuQdy3us, TEIIOBOE MABIKEHUE 4YacTHIl BEIIECTBA, PAaBHOMEPHOE JBHKEHUE,
HEpPAaBHOMEPHOE JBUKEHUE, MHEPLMs, B3aUMOACIHCTBUE TEJ, pAaBHOBECHE TBEPABIX TENl C 3aKpEIrIEHHOU
OCBIO BpaIlleHUsI, TIepeada JaBICHUS TBEPIBIMH TEJIaMU, KUIKOCTIMHU U ra3zaMu, arMoc(hepHoe JaBlieHuUE,
IJIaBaHUE TeJl, MPEBpAILICHUs MEXaHUYECKONW HEPruu) MO OMHCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPHUPYIOLIHNX JaHHOE (PU3NIECKOE SBIICHHE;

pacrno3HaBaTh NPOSBICHHE H3YUYEHHBIX (PU3NYECKUX SBICHUN B OKpYXKalOLIEM MHUpPE, B TOM 4YHUCIE
(dbu3nyeckue sIBICHUS B NMPUPOIE: IPUMEPHI IBIKEHHS C PA3IMYHBIMU CKOPOCTSIMU B JKHBON U HEKUBOM
MpHUpOJIE, NEHCTBUE CUJIBI TPEHHS B MPHUPOJAE U TEXHUKE, BIMSHHE aTMOC(EPHOTO NABJICHHS HA YKUBOU
OpraHm3M, TIaBaHWE PBIO, phIYArd B TEN€ YEIOBEKa, MPU ITOM MEPEBOAMTH MPAKTHUECKYIO 3a1ady B
y4eOHYI0, BBIICIISATh CYIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PHU3UIECCKUX SIBICHUM;

OTHCHIBATh M3yUYCHHBIE CBOWCTBA TEN M (PU3WUYECKHUE SBIICHUSI, UCTIONB3Yys (PU3UUIECKUE BETUIMHBI (Macca,
00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MMyTh, CKOPOCTh, CPENIHSAS CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSKECTH,
BEC Tela, Cujla TPeHHMs, AaBlieHue (TBEPAOTO Tema, )KUAKOCTH, ra3a), BRITATKUBAIOIIAS CUIIa, MEXaHUYECKas
paboTa, MOIIHOCTh, IJIEUYO CHUJIbI, MOMEHT CHJIbI, KOI(PPHUIMEHT MONE3HOTO ACHCTBUS MEXaHH3MOB,
KHMHETUYEeCKass M TMOTEHIMAJIbHAs SHEPrusi), MPU OMHUCAHWU MPABHIBHO TPAKTOBATh (DU3MUECKHUI CMBICI
WCTIONB3YEMbBIX BEIUYMH, WX OOO3HAYEHUS W CIUHUIBI (PU3UYECKUX BEIUYHH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIONINE JTaHHYIO (PU3WYECKYIO BEIMUYMHY C JPYTHMMH BETUYHHAMHU, CTPOUTH TPaAdUKH H3YUCHHBIX
3aBUCUMOCTEN (DU3NYECKUX BEITUYMH;

XapaKTepH30BaTh CBOMCTBA Teld, (pU3MUECKHUE SIBICHUS W MPOLECCHI, UCIOB3Ys MpaBUiIa CIOXKEHHS CHII
(Bmonb omHOW mpsMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHUS phblyara
(60Ka), «307I0TOE MPaBUIO» MEXAaHHUKH, 3aKOH COXPAHEHHUS MEXaHWYeCKOW HHEPruM, MPHU 3TOM JaBaTh
CJIOBECHYI0 (hOPMYITHPOBKY 3aKOHA U 3aIMCHIBATh €70 MATEMAaTHIECKOE BBIPAKCHHUE;

OOBSICHATh (HU3UYECKHUE SIBJICHUS, MPOIECCHl M CBOWCTBAa TEJ, B TOM YHCJIE MU B KOHTEKCTE CHUTyallud
MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH IPUUUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE
3 1-2 JIOrMYecKuX IIaroB ¢ OMopor Ha 1—2 W3yYeHHBIX CBOMCTBA (DPM3MUECKUX SIBICHUM, (PU3MUECKUX
3aKOHa WM 3aKOHOMEPHOCTH;

pemiate pacu€THbIC 3a/1aud B 1—2 IEWCTBUS, UCIIONB3Ys 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIINE (PU3UIECCKUE
BEJIMYMHBI: HA OCHOBE aHAJM3a YCJIOBHUS 3aJadd 3allFCHIBATh KPATKOE yCIIOBHE, MOJCTABIATh (PU3NIECCKHE
BEJIMYUHBI B (DOPMYIIBI U TIPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIC JaHHBIC, HEOOXOAMMBIC TSl PEIICHUS
3aj]1a4, OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHON (PU3NYECKON BETMUNHBL;
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pacro3HaBarh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOUIM (U3NYECKHUX METOIOB, B ONHCAHUH
WCCIIC/IOBAaHHS BBIIEISATH TMPOBEPSEMOE MPEANONIOKeHHE (TUTOTE3y), paszinyarb W HWHTEPIPETHPOBATH
TIOJTYYCHHBIA Pe3yJbTaT, HAXOUTh OITUOKH B XOJI€ OTBITA, JIeJIaTh BEIBOJBI ITO €T0 Pe3yIbTaTaM;

IIPOBOAMTH OMBITHI MO HAOMIOIEHHUIO (PU3NYECKUX SIBICHUH MK (PU3NYECKUX CBOMCTB Tel: (hopMynupoBaTh
MIpoOBEpsAEMBbIE MPEANONOKEHHsI, COOMPATh YCTAaHOBKY U3 MPENJIOKEHHOT0 000py/10BaHMs, 3alUChIBATh X0/
OTIBITa U (POPMYIHPOBATH BHIBOJIBI;

BBITIOJTHATE TIPSIMBIE W3MEPEHUS] PACcCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CHIIBI U TEMIIEPaTyphl C
UCIOJNBb30BaHUEM AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, 3aNMCHIBaTh IOKA3aHUS NPUOOPOB € yUETOM
3a/TaHHOW a0COJIFOTHOM TOTPEITHOCTH H3MEPCHUH;

MPOBOJAMTH HCCIIEAOBAHHE 3aBUCHUMOCTH OAHOHN (hPM3MYECKOl BEIMYMHBI OT JAPYroil ¢ HCHOJIb30BaHUEM
NPSMBIX U3MEpPEeHHH (3aBUCUMOCTH IyTH PAaBHOMEPHO ABIDKYIIETOCS Tela OT BPEMEHHU JBMKEHHS Teja,
CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tella, KaueCcTBa 00padOTKU MOBEPXHOCTEH TN W HE3aBHCUMOCTH CHIIBI
TPEHHS OT IUIOMIAI CONPHKOCHOBEHHS TEJ, CHIIBI YIIPYTOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKHBAIOIICH
CHJIBI OT 00BEMa MOrpyKEHHONM YacTH Teaa U OT IUIOTHOCTHU JKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH
TeJsa, OT IIyOUHBI, HA KOTOPYIO IOIPY>KEHO TeJO, YCIOBUM IMJIaBaHUA TeN, YCIOBUI paBHOBECHs pblyara u
0J0KOB), y4yacTBOBaTh B IIJIJAHUPOBAaHUM Y4YEOHOIO HCCIIE[OBaHMSA, COOMpPATh YCTAHOBKY U BBIIOJHSTH
U3MEpPEHUs], clelys NpeAJIOKCHHOMY IUIaHy, (UKCHpOBaTh pE3yJbTaThl MOIYYEHHOW 3aBUCHUMOCTH
¢u3NYecKNX BEIMYMH B BUJAE MPEUIOKEHHBIX TaOMUIl M TpadHKOB, JeNaTh BBIBOABI MO pe3yJabTraTam
UCCIICIOBaHMS;

MPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BENWYHMH (TUIOTHOCTH BEIIECTBA JKUAKOCTH U TBEPAOTO
TeJla, CUJIa TPEHUs CKOJbKEHMs, JaBJICHHWE BO3JyXa, BBITAJIKHBAIOLIAS CUIA, JEHCTBYyIOIAs Ha
NOTPY’KEHHOE B JKUJAKOCTb Te€J0, KO(PGUIMEHT MOJE3HOro ACWCTBUS HPOCTBIX MEXAHU3MOB), CIerys
NPEIOKEHHON MHCTPYKIUH: TPU BBINOJHEHUN W3MEPEHUI cOOMpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY U
BBIUUCJIATH 3HAYCHUE MCKOMOI BEJTMUNHBI;

coOuofaTh MpaBuiia TEXHUKHU 0€30MacHOCTH Ipu padoTe ¢ 1abopaTOpHBIM 000pPYI0BaHUEM;

yKa3blBaTh MPHUHLUIBI ASUCTBUS NMPHUOOPOB U TEXHHUUECKUX YCTPOICTB: BECHI, TEPMOMETP, AUHAMOMETP,
cooOmIaruecs cocypl, 6apoMeTp, pelyar, MOJABMXHbIM U HETIOIBUKHBIHN OJI0K, HAKJIOHHAs! IJI0CKOCTb;
XapaKTepU30BaTh MPUHIIMIEI ICHCTBHUS M3YYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOUCTB C OMOPON Ha MX
ornucaHus (B TOM 4YHCIE: TIOAUIMITHUKA, YCTPOHCTBO BOAOMPOBOMA, THAPABINYECCKHHA Mpecc, MAaHOMETD,
BBICOTOMEp, TOPIIHEBOM HACOC, apeoMeTp), UCHOIb3ys 3HAHUS O CBOMCTBAaX (PU3UYECKUX SBICHUHN U
HeoOxoauMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOAUTh WH(POPMALIUIO O MPUMEpax) MPAKTUYECKOTO MCIONb30BaHUs (PU3NUECKUX
3HaHUI B TOBCETHEBHOW >KM3HM s OOecredeHus: Oe30MacHOCTH Npu oOpaleHHH ¢ mnpuOopamu |
TEXHUYECKUMHU yCTPOWCTBAMHM, COXPAHEHHUS 3I0POBbSI M COOIONEHHSI HOPM DKOJIOTHYECKOTO TTOBEICHUS B
OKpY’KaroILEn Cpene;

OCYILECTBIIATE OTOOP HMCTOYHUKOB MH(pOpManuu B VIHTEpHETE B COOTBETCTBUHU C 33JaHHBIM IOMCKOBBIM
3alpoCcOM, Ha OCHOBE HMMEIOIIUXCS 3HAHUH M MyTEM CPAaBHEHUS PA3IMYHBIX HMCTOYHUKOB BBIACISATH
MH(POPMALIUIO, KOTOPast SIBJISETCS IPOTUBOPEUMBOMN HIIM MOXKET OBITh HEJOCTOBEPHOM;

WCTIONB30BaTh TPH BBIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIONYISIPHYIO JIUTEparypy (GU3NIECKOro
COZIep)KaHUsl, CIIPaBOYHBIC MAaTepUabl, peCypchl ceTH VMHTepHeT, BIafeTh MpuéMaMi KOHCTIEKTHPOBAHHUS
TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU U3 OHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3[1aBaTh COOCTBEHHbIE KpaTKHe NHCbMEHHBbIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 HMCTOYHHKOB
uHpopMauu (U3NYECKOTO CONIEpXKaHHWSA, B TOM 4YHUCIE IyOIWYHO JAenaTh KpaTKUEe COOOLICHHS O
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pe3ynbTarax MpPOEKTOB WIM Y4eOHBIX MCCIEJOBAaHUM, NMPH 3TOM TI'PAaMOTHO MCIIOJIb30BAaTh H3YUYCHHBIH
MOHATUIHBIN annapar Kypca GU3UKH, CONPOBOXKIATH BBICTYIUICHUE MPE3EHTALINEH;

IpU  BBIMOJIHEHUU YYE€OHBIX IPOEKTOB M UCCIEIOBAHUN pacHpeneNiaTh OOsI3aHHOCTH B Tpylmne B
COOTBETCTBUM C IOCTaBICHHBIMU 3aJjadaMHM, CIEANUTh 3a BBIIOJHEHHWEM IUIaHA JAEUCTBUI, aJeKBaTHO
OLIEHUBATh COOCTBEHHBIM BKJIAJ B JIEATENBHOCTh TIPYIIBI, BBICTpauBaThb KOMMYHHMKATHBHOE
B3aUMOJICIICTBUE, YUUTHIBAasE MHEHUE OKPYKAIOLIUX.

K xonmy oOydeHus B 8 kJiacce IpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)arhb
c(OpPMHPOBAHHOCTh Y O0YYAIOIIUXCS YMEHU:

HCIOIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHUE aTOMOB M MOJIEKYJ, arperarHble
COCTOSIHUSI BEIIECTBA, KPUCTAIIMYECKHE M aMop(Hble Tena, HACBIIIEHHbIM W HEHACBIEHHBIM map,
BIQKHOCTh BO3/lyXa, TeMIepaTypa, BHYTPEHHSsS SHEPrusi, TEIJIOBOM J[BHUraresb, 3JIEMEHTAPHBIN
ANEKTPUYECKUI 3apsi, SNEKTPUUYECKOe IO0JIe, MPOBOJHUKU M JUAIEKTPUKU, MOCTOSHHBIA 3JIEKTPUUYECKUIN
TOK, MAarHUTHOE TOJIE;

pasznuuath sABJIEHUS (TEIUIOBOE pacIIMpEeHHWE M CXaTue, TeIIonepenaya, TEIIOBOE paBHOBECHE,
CMauyMBaHUE, KaNWUISPHbIE SBJICHMS, MCIAapeHWe, KOHACHCAlMs, IUIaBICHUE, KpUCTAJIU3alus
(oTBepAeBaHuE), KUTIEHUE, Teruionepenavya (TerIonpoOBOIHOCTh, KOHBEKIUS, U3ITYUYEHUE), dICKTPU3ALIMS
TeJl, B3aUMOJECHUCTBUE 3apsAA0B, NEHCTBUS IEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJAEHCTBHE
MarHuTOB, JE€HCTBME MAarHUTHOTO NOJsS HA MPOBOAHUK C TOKOM, 3JIEKTPOMArHUTHAs HWHIYKIMS) IO
ONUCAHUIO MX XapaKTepHBIX CBOMCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE (U3UUECKOe
SIBJICHUE;

pacrno3HaBaTh MPOSIBICHHE H3YyUYEHHBIX (QU3NYECKUX SIBICHUN B OKpYKAIOLIEM MHUpPE, B TOM 4YHUCIE
¢u3nyeckue SBICHUS B IPUPOJE: IOBEPXHOCTHOE HATSXKEHHE W KalWULIPHbIE SBICHUS B INPHUPOJIE,
KpHUCTaJUIbl B Ipupozne, usnydenue CoiHIa, 3aMep3aHue BOIOEMOB, MOPCKUE Opu3bl, 00pa30BaHKUE POCHI,
TyMaHa, HHEs, CHera, J3JIEKTpHUYECKUEe SBICHHS B arMocdepe, 3IEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3emMiiu, ipel moiarocoB, pojib MArHUTHOTO OIS JUIs )KM3HU Ha 3emiie, MOJIsIPHOE CUsSHUE,
IIPU 3TOM TE€PEBOAUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIJCIATH CYLIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(bU3NYECKHX SBICHUI,

ONUCHIBaTh M3y4Y€HHbIE CBOWCTBA Tel U (U3UYECKHE SIBJICHUS, HCHONB3ys (U3MUECKHE BETUYMHBI
(Temneparypa, BHYTPEHHS SHEPIHsl, KOJIMYECTBO TEIUIOTHI, y/elbHas TEIUIOEMKOCTh BEIIECTBA, yAEIbHAs
TEIJIOTa IUIABJIEHUs, YJAelbHas TeIUIoTa MapooOpa3oBaHMs, YyIelbHass TeljIoTa CropaHus TOIUIMBA,
KO3((UIIMEHT TOJIE3HOTO0 JEWCTBUS TEIUIOBOW MAIIMHBI, OTHOCHTENbHAs BJIAXKHOCTh BO3IyXa,
AIEKTPUYECKUHN 3apsijl, CUJIa TOKa, IEKTPUYECKOE HANPSDKEHUE, CONPOTHBIIEHHE NPOBOAHMKA, YIAEIBHOE
COIIPOTHBIICHHE BEIECTBA, PadOTa W MOLIHOCTh 3JEKTPUYECKOTO TOKA), MpPHU OMHUCAHUH IPABHIBHO
TPaKTOBATh (PU3MUYECKUI CMBICIT UCIIONIB3YEMbIX BEITUUNH, 0003HAYCHHUS U €IUHHIIBI (PU3MYECKUX BEITHYHH,
HaXOAWTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO (DPU3MUYECKYIO BEIMUYUHY C JIPYTUMHU BEITUYWHAMH, CTPOHTH
rpadUKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUYECKHUX BEIUYUH;

XapaKTepu30BaTh CBOWMCTBA TeJl, (pU3MUECKUE SBICHHUS U IPOLECCHI, UCHOJIb3Ysl OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KNHETUYECKOM TEOPUM CTPOEHUS BELIECTBA, MPUHLUI CYNEpPHO3UIMM Toied (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsaa, 3akoH OMa /1S ydacTka 1enu, 3akoH Jlxoynsa—JIenna,
3aKOH COXPaHEHHsI PHEPruH, NPH 3TOM J1aBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3allUCHIBATH €r0
MaTEMaTU4YECKOE BbIPAKEHHUE;

OOBACHATh (PU3MUECKHE TMPOLECChl M CBOWCTBA Te€JI, B TOM UHUCIE€ M B KOHTEKCTE CHUTyalUH
[IPAaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH MPUUYUHHOCIIEICTBEHHBIE CBA3U, CTPOUTH OOBSICHEHUE

Paboune nporpammsl yueOHOTO ipenmeta «Pusnka. ba3oseiii yposens» Ha 2023-2024 yaebnsblii ron — 48 cTp.



u3 1-2 jgoruyeckux maroB ¢ onopoi Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3UUECKHUX SBICHUH, PU3MUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiats pacy€THble 3a/1a4ud B 2—3 NEWUCTBUSA, UCIONB3Ys 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBMS 33Ja4M 3alMChIBATh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTATOK
JAHHBIX JUIS PELIeHUs 3a/lauy, BEIOUPaTh 3aKOHBI U (hOPMYIIbI, HEOOXOAUMBIE 1JIs €€ pelleHus], IPOBOJUTH
pacy€Thl U CPaBHUBATh MOJTYUYEHHOE 3HaU€HUE (PU3MUECKON BETMUHUHBI C U3BECTHBIMH JaHHBIMH;
pacro3HaBarth TpPOOIEMbl, KOTOPBIE MOXKHO PEIIUTh IMPH TMOMOIIM (U3NYECKHX METOJO0B, HCIOIb3YS
OMMCAHUE MCCIIEAOBAaHUS, BBIACNIATH IPOBEPSIEMOE IMPENIONOKEHUE, OLEHUBATh MPaBHWIBHOCTh MOPSAIKA
MIPOBEJICHUSI UCCIIEI0OBAHUS, J1€1aTh BIBObI;

MIPOBOJMTH OMbBITH MO HAOMIONEHHUIO (U3UYECKHUX SBICHUN WM (U3NYECKUX CBOMCTB TeJ (KaWILISPHBIE
SBJICHUS, 3aBUCUMOCTb JaBJICHUS BO3IyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHus MpHU U3IYYEHUM OT LBETA U3JIydarollel (IMOomouaroiiei) NoBepXHOCTH, CKOPOCTh UCHIAPEHUs
BOJIbI OT TEMIEPATyphl >KMJIKOCTH M IUIOIIAAM €€ MOBEPXHOCTH, HJIEKTPU3aLUs TNl U B3aUMOJEHCTBHE
AJIEKTPUYECKUX 3aps/iOB, B3aWMOJICHCTBUE IOCTOSHHBIX MAarHUTOB, BHU3yalM3allisi MarHUTHBIX IOJEH
MOCTOSIHHBIX MarHUTOB, ACUCTBHUS MAarHUTHOTO IOJIS HA MPOBOAHHUK C TOKOM, CBOWMCTBA JIEKTPOMAarHuTa,
CBOWCTBA AJIEKTPOJBUIATENIl TOCTOSHHOIO TOKA): (OPMYJIMPOBATH IPOBEPSIEMbIE IPEAIONOKEHHUS,
coOMparh YCTAHOBKY M3 HPEIJIOKEHHOIO OO0OpYJOBaHUs, OMNMCHIBATH XOA ONbITa U (HOPMYJINPOBAThH
BBIBOJIBI;

BBIIIOJHATh TPAMBIE HU3MEPEHUsS TEMIIEpaTypbl, OTHOCUTEIbHOW BIAXXHOCTU BO3AyXa, CHJIbI TOKa,
HaNpsDKEHUS! C MCIIOJIb30BAHUEM aHAJIOIOBBIX NMPUOOPOB U JAaTUMKOB (PM3MYECKHUX BEJIUYMH, CPAaBHUBATb
pe3yNIbTaThl U3MEPEHHM ¢ YIETOM 3a/IaHHON aOCOTIOTHOM MOTPEIIHOCTH,

IIPOBOJMTH HCCIIEAOBAHHE 3aBUCUMOCTH OAHOHN (hM3MYECKON BEIMUYMHBI OT JAPYroil ¢ HCHOJIb30BaHUEM
IPSIMBIX MU3MEPEHUN (3aBUCUMOCTbH COIPOTUBIICHMs INPOBOAHMKA OT €r0 JUIMHBI, IIOLIAAH IONEPEYHOrO
CEUEHUS U YJEJIBbHOI'O COIPOTHUBIIEHUS BEIECTBA MPOBOJHUKA, CHUJIBI TOKA, UAYLIETO Yepe3 IPOBOIHUK, OT
HalpsDKEHUST Ha IPOBOJIHUKE, MCCIENIOBAHUE I10CJIEN0BATEIbHOIO U IApaJUIENbHOIO COEIUHEHUM
MIPOBOJIHMKOB): IJIAHUPOBATh MCCIIEIOBAaHUE, COOMpATh YCTAHOBKY M BBIIOJHATH W3MEPEHMs, CIEAys
MIpeJIOKEHHOMY IIaHy, (UKCUPOBATh PE3y/IbTaThl MOTYYEHHON 3aBUCUMOCTH B BUJE TaOIMI] U IrpauKoB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM HUCCIIEeIOBaHMS,

NPOBOJAUTH KOCBEHHbIE M3MepeHHsl (U3MUECKUX BeIMYMH (ydeldbHass TEIUIOEMKOCTh BEIECTBa,
COIIPOTHUBIICHHE NPOBOAHMKA, pabOTa M MOIIHOCTH 3JEKTPUYECKOTO TOKA): IUIAHUPOBATH H3MEpPEHHUs,
coOHMparh HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIys NMPEAIOKEHHOM MHCTPYKIMH, U BBIUYUCIATH 3HAUCHHUE
BEJIMYUHBI;

coOroath mpaBujia TEXHUKH 0€30MacHOCTH MpU padboTe ¢ J1abopaToOpHBIM 000PYIOBaHUEM;
XapaKTepU30BaTh MPUHIMIIBI IEHCTBHUS M3YYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPOUCTB C ONOPOM Ha UX
onucaHuss (B TOM 4YHCIE: CHUCTEMa OTOIUIEHUS JOMOB, TUIPOMETp, TapoBas TypOHHA, aMIIepMeTp,
BOJIBTMETp, CYETYMK OJIEKTPUUECKOW DHEPTuM, JIIEKTPOOCBETUTENIbHBIE NPUOOpPHI, HarpeBaTelbHbIC
ANIEKTPONPUOOPHl  (IPUMEPBI), DNEKTPUUYECKUE MPEIOXPAHUTENH, OJIEKTPOMATHUT, 3JIEKTPOABUIaTEIb
MOCTOSIHHOTO TOKA), MCIIONIb3YSl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUNW M HEOOXOonMMble (U3NYeCKHe
3aKOHOMEPHOCTH;

pacro3HaBarh MPOCThIe TEXHUYECKUE YCTPOUCTBA U M3MEPUTENIbHBIE IPUOOPHI 110 CXeMaM M CXeMaTHYHbIM
pUCYHKaM (>KMJIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEb BHYTPEHHETO CTOPAHUS,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBI JIEKTPUUECKHUX LIETEH C MMOCIeI0BaTeIbHBIM U MapajlleIbHbIM
COEIMHEHHEM 3JIEMEHTOB, pa3nyas yCJIOBHbIE 0003HAUEHHUS AIEMEHTOB ANEKTPUUYECKUX LIETIEH;
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MPUBOJIUTH TPUMEPHI (HAXOAUTh WH(POPMALIUIO O MPUMEPax) MPAKTUIECKOTO MCIIONB30BaHUS (PU3NIECKUX
3HAaHUW B TIOBCEAHEBHOW XHU3HU A oOecriedeHHs Oe30MacHOCTH Mpu obOpainieHuu ¢ npubopamu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3/J0OPOBBSI U COOJIONEHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B
OKpY’Karollen Cpene;

OCYILECTBIATh MOMCK HH(popManmu (u3nueckoro copepkaHuss B MHTepHeTe, HA OCHOBE HMEIOIIUXCS
3HaHUN W MyTEM CpPaBHEHUS JOMOJHUTEIBHBIX MCTOYHUKOB BBIIEIATH MH(POPMALIMIO, KOTOpasi SBISETCS
MIPOTUBOPEUHBOM MM MOXKET OBITh HEI0CTOBEPHOIA;

WCIONB30BaTh NPU BBINOJHEHUH YYEOHBIX 3aJaHUil Hay4YHO-NOMYJSPHYIO JHUTEpaTrypy (QHU3NYECKOro
COJIep>KaHMs, CIPABOYHBIE MaTepuaibl, pecypchl ceTu MHTepHET, BIaAeTh MPUEMAaMU KOHCIIEKTHPOBAHUS
TEKCTa, MpeoOpa3zoBaHus UH(YOPMALIMK U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3maBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKHe YCTHBIE COOOIIeHHs, o00oO0mas wuHpopManmio u3
HECKOJIBKMX MCTOYHHKOB (PH3MUECKOTO COIEpKaHHs, B TOM YHUCIIE MyOJMYHO MPEACTABISATH PE3YNIbTaThI
MIPOEKTHON WJIM HCCIEN0BAaTENbCKOW AESITEIbHOCTH, HPU 3TOM TIPAMOTHO HCIOJIB30BaTh HM3YUYEHHBIN
MOHSATUHHBIN anmapar Kypca GU3HKH, COMPOBOXK/IATh BBICTYIIJICHHUE TTPE3CHTAIINCH;

IpPU BBIIOJIHEHUU Y4YEOHBIX MPOEKTOB U HCCIEIOBaHUN (PU3MUYECKUX MPOIECCOB paclpenesTh
00s513aHHOCTH B TpyIIE B COOTBETCTBHM C TOCTABJICHHBIMHU 33/1a4aMU, CJCIUTH 3a BBIOJHEHHUEM IUIaHA
JCHCTBUI W KOPPEKTHPOBATh €0, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJA B JCSTEIBHOCTH T'PYIIIHI,
BBICTPaNBaTh KOMMYHHKATHBHOE B3aUMOCHCTBUE, MPOSIBIISIS TOTOBHOCTH pa3pemarb KOHQIUKTHI.

K konmy oOyuenuss B 9 kiacce mpeiMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPa)KaTb
c(hOopMHUPOBAHHOCTH Y OOYUAOIIHUXCS YMECHHIM:

UCIIONB30BaTh IOHATHA: CHUCTEMA OTCYETA, MaTepHalibHas TOYKa, TPACKTOPHs, OTHOCUTEIBHOCTH
MEXaHMUYECKOrO JIBWXKEHHUs, Aedopmanus (ympyras, IUIACTHYECKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpEHHE, HEBECOMOCTh M IEPerpy3Kd, LEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TENO, LEHTP TKECTH
TBEPJOTO TeNa, paBHOBECHE, MEXaHMUYECKHWE KOJeOaHWS M BOJHBI, 3BYK, MH(pa3ByK M YIBTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, ILIKajla AJIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U AAJIbHO30PKOCTD,
CHEKTpPbI UCIYCKaHHUs U TOMIOLIEHUs, alb(da, 6eTa- 1 raMMa-u3J1y4eHUs, U30TOIbI, SiJepHasi YHEPreTHKA;
pasznuyaTth SBICHHUS (PaBHOMEPHOE W HEpPaBHOMEPHOE MPSIMOJIMHEHHOE ABM)KEHHE, PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TaJeHHe Tel, PAaBHOMEPHOE JBIKEHHE IO OKpPY>KHOCTH,
B3aMMOJICIICTBHE TEJ, PEAKTUBHOE JIBUKEHHUE, KOJIEOATeNIbHOE NBMKEHUE (3aTyXalollue M BBIHYKICHHBIC
KoJIeOaHUs), PE30HAHC, BOJIHOBOE [BUKEHHME, OTpPaKEHUE 3ByKa, NPSMOJIMHEHHOE pacnpoCTpaHEHHE,
OTpakKeHHE U TPEJIOMJIEHHE CBETa, IIOJHOE BHYTPEHHEE OTpPaXEHHE CBETA, PassIoKeHHE OeJoro CBeTa B
CHEKTP U CIOXKEHUE CHEKTPaJIbHbIX LIBETOB, JUCIEPCHs] CBETa, €CTECTBEHHAs paJHOaKTHBHOCTD,
BO3HHMKHOBEHHUE JIMHEMUYaTOro CHEKTpa M3IY4YEeHHsI) 1O OMHCAHHUIO UX XapaKTepHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NUYECKOE SBJICHHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (U3WYECKUX SBICHUH B OKpyKalouleM Mupe (B TOM 4HCIE
¢usnveckre SBICHUS B NPUPOAE: TPHIUBBI WU OTJIHBBI, JABIKeHHE IUTaHeT COJHEYHOH CHCTEMBI,
PEaKTUBHOE JABM)KEHUE IKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB JKMBOTHBIMH, 3E€MJIETPSICEHUE,
CEHCMHUYECKUE BOJHBI, ILyHAaMH, 9XO, I[IBeTa TeJ, ONTUYECKUE SBICHHUS B NPUPOAE, OUOJOTHYECKOE
NEHCTBHUE BUIUMOTO, YIBTPa(HOIECTOBOTO U PEHTTEHOBCKOTO M3JTyYCHHM, €CTECTBECHHBIM PaIMOAKTUBHBIN
($hoH, KOCMUYECKUE Y4, PAIMOAKTUBHOE M3IyYCHHE MPUPOIHBIX MUHEPAJIOB, JEHCTBUE PaIOaKTUBHBIX
W3ITyYeHUN HA OpraHU3M YelOBEKa), MPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO 3a7a4y B y4eOHYIO, BBIACIATh
CyIIECTBEHHbIE CBOMCTBA (MpU3HAKHM) (PU3NUYECKUX SBICHUH;

OIMCHIBATh U3YyUYCHHBIE CBOWCTBA TeNl U (PU3NYECKHE SBJICHHUS, HCIIONb3Ys (PU3NIECCKHE BETMYMHBI (CPEIHSIS
1 MTHOBEHHAs CKOPOCTh Te€ja MpU HEPAaBHOMEPHOM JABM)KEHUH, YCKOPEHHE, IIepeMElIeHHe, MyTh, YIIOBas
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CKOPOCTb, CHJIa TPEHUS, CHJIa YHOPYroCTH, CHJIa TSIKECTH, YCKOpEHHE CBOOOIHOIO MaJeHus, BeC Tena,
UMIYJIBC TeJla, UMIYJIbC CHIIBI, MEeXaHW4yeckas paboTa W MOIIHOCTh, NMOTEHIMAJbHAS SHEPTHs Teja,
TIOJHSTOTO HaJl TOBEPXHOCTHIO 3eMJIH, IOTCHIIMATbHASL DHEPTUS CIKATOH MPYKUHBI, KHHETHYECKasi SHEPTHS,
MOJTHAsE MEXaHWYeCKasi SHEPTHsl, EPUOJ] U YacTOTa KOJIeOaHUH, JJTMHA BOJHBI, TPOMKOCTD 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, ITOKA3aTeNb TMPEIIOMJICHHUS CpeIbl), TpPU OIHMCAaHWUM TPABWIBHO TPAKTOBAaTh
(bU3MYECKUI CMBICIT HCIONb3YEMbIX BETUYHMH, 0003HAYEHUS M €IUHUIBI (PU3NYECKUX BEITUYHUH, HAXOAUTH
(dbopMyIbl, CBS3BIBAIOIINE AAHHYIO (U3WYECKYIO0 BEIUYUHY C IPYTMMH BETUYMHAMHU, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH;

XapaKTepH30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHHUS U MPOLIECCHI, UCTIONB3Ys 3aKOH COXPAaHEHHUs YDHEPTUH,
3aKOH BCEMHPHOTO TATOTEHUS, TPUHITUI CYTIEPIIO3UITUH CHIT, IPUHIIUIT OTHOCUTEIBHOCTH [ asmesi, 3aKoHbI
HeroToHa, 3aKOH COXpaHEHUS! UMITYJIbCA, 3aKOHBI OTPAKEHUS M TPEIIOMIICHHUS CBETA, 3aKOHBI COXPaHECHUS
3apsA0BOrO M MAacCOBOTO YHCEN MPH SIIEPHBIX PEaKIMSIX, MPU TOM J1aBaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA M 3alHChIBATh €r0 MaTeMaTHYeCKOE BbIPAKECHUE;

OOBACHATh (PU3MYECKHE TMPOIECChl M CBOWCTBA TeJ, B TOM 4YHCIE M B KOHTEKCTE€ CHUTyalul
MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUIHMHHO-CIIEJICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHUE
n3 2-3 JOTMYECKUX IIaroB C OMOpPOW Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3UYECKHUX SBICHUH, (PU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiate pacu€THble 3aJa4d (OMHPAIOLIUECSs HA CUCTeMY U3 2—3 ypaBHEHHUH), HCIIONb3yS 3aKOHBI U
(dopMynbl, CBs3bIBaOLIME (PU3MUYECKUE BEIMYMHBL: HAa OCHOBE aHAIM3a YCJIOBMS 3a/laud 3alUChIBaTh
KpaTKoe YCJOBHUE, BBISBIATH HEIOCTAIOIIME WIM M30BITOUHBIC JAaHHBIC, BHIOMpATh 3aKOHBI U (DOPMYIIBL,
HEOOXOIUMBIE ISl PEIICHHS, IPOBOJUTh PACUETHl U OLIEHUBATH PEATTUCTUYHOCTH MOITYYEHHOTO 3HAYCHUS
(hU3HYECKOI BETUIHHEI;

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU TMOMOLIM (U3NYECKUX METOA0B, UCIOIB3YS
ONMCAaHNUE MCCIIEAOBAaHUS, BBIICIATH MPOBEPSIEMOE IMPEAIONOKEHUE, OIEHUBATh MPABHJIBHOCTh MOPSIKA
MIPOBE/ICHUS UCCIIEI0BAaHMs, JIeNIaTh BBIBO/IbI, HHTEPIPETUPOBATH PE3yNIbTaThl HAOIIOCHUN U OTIBITOB;
MPOBOJANTH OMBITHl MO HAOMIONEHUIO (U3WYECKUX SBICHUNA WIM (PU3HMUECKUX CBOWCTB Ten (M3ydeHHE
BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS SHEPTHH, 3aBUCUMOCTD INEpHoja KoleOaHul MpyKUHHOTO
MasiTHHKa OT MacChl Tpy3a W KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT aMIUIATYIBI MaJIbIX KOJIeOaHWH,
MPSIMOJIMHEMHOE paclpoCTpaHEHHE CBETa, pasjioKeHHe Oelloro CBeTa B CIEKTp, M3yYeHUE CBOWCTB
M300paKeHHsI B TUIOCKOM 3€pKasie M CBOIMCTB M300pa)keHHsl MpeIMeTa B coOuparomiei nH3e, HabloaeHe
CIUIOIIHBIX M JIMHEWYAThIX CHEKTPOB M3IYUYEHHUs): CAMOCTOATEIbHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO
Habopa 000pyI0BaHUs, OMMCHIBATE XOJ OIbITA U €0 Pe3yabTaThl, POPMYIMPOBATH BHIBOIDI;

MIPOBOAMTD MPH HEOOXOAMMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONpeaessisl CpeHee 3HaueHHEe H3MepsieMOoi
BeMMYUHBl ((POKYCHOE pacCTOSTHHE CcoOuparomeld JUH3bI), 000CHOBBIBATH BBIOOP crocoba W3MepeHus
(M3MepuTenHLHOTO MPUOOpa);

MIPOBOJMTH HCCIIEIOBAHUE 3aBUCHUMOCTEH (DPU3MYECKUX BEIMYMH C UCIOJIb30BAaHUEM MPSIMBIX MU3MEPEHUN
(3aBUCUMOCTbh IYTH OT BPEMEHH IpPHU PABHOYCKOPEHHOM JBWXEHHWU O€3 HayalbHOM CKOPOCTH, MEpHoja
KoJe0aHMii MaTeMaTH4eCKOr0 MasTHUKA OT JUTMHBI HUTH, 3aBUCMMOCTH YIJIa OTPaXEHHUsI CBETa OT yIa
MaJICHUS U yIIa TIPEJIOMJICHHS OT yIJia MaJACHuUs): TUIAHUPOBATh MCCIIE0BAaHUE, CAMOCTOSTEIIFHO COOMpaTh
YCTaHOBKY, (DMKCHUPOBATH PE3YJIbTATHI MOMYYCHHON 3aBUCHMOCTH (PM3UYECKHUX BEIWYHMH B BHJIE TAOIUIl U
rpaduKoB, J1e1aTh BIBOJBI IO PE3ysIbTaTaM HCCIEI0BaHUS;

IIPOBOJMTH KOCBEHHbIE M3MEpPEeHMs (PU3MUECKUX BEIUYMH (CpelHss CKOPOCTh M YCKOpEHHE Tella IpH
PaBHOYCKOPEHHOM JIBMJKEHHH, YCKOPEHHME CBOOOIHOIO MaJeHHs, XECTKOCTh MPYXHHBI, K0d(duuumeHt
TPEHUS CKOJIBKEHHsI, MEXaHW4YeCcKasi padoTa U MOIIHOCTb, YACTOTA U MEPHOJ KoJeOaHHi MaTeMaTn4ecKoro
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U TPYXUHHOTO MasTHUKOB, ONTHYECKas CHiIa cOOMpAIOIei JTUH3bI, PaJMOAKTUBHBINA (DOH): IIIAHUPOBAThH
U3MEpEHUsi, COOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINOJIHATH U3MEPEHHsI, CIeays MpeaaoKeHHON
WHCTPYKLIMH, BBIUMCIATH 3HAUEHUE BEJIMYMHBI U AHAJIM3UPOBATh IOJYYEHHBIE PE3yJbTaThl C Y4ETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUI;

co0mo1aTh MpaBUila TEXHUKU 0€30MacCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000PYIOBaHHEM;

pa3nuyaTth OCHOBHBIE IMPH3HAKM HM3YYEHHBIX (M3NYECKUX MOJENIel: MarepuajbHas Touyka, aOCOIIOTHO
TBEPAOE TEJIO, TOYECYHBIM MCTOYHMK CBETA, JIyd, TOHKAs JIMH3A, IUIAHETapHAs MOJEIb aTOMa, HYKJIIOHHAas
MOJIEJIb aTOMHOTO S7pa;

XapaKTepU30BaTh MPUHIMIIBI AEHCTBHUS U3YYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPOUCTB C ONOPOM Ha UX
ornucaHus (B TOM YHUCIE: CIUAOMETP, AATYUKHU TOJOKEHHsSI, PACCTOSHUS U YCKOPEHMs, PaKeTa, dXOJOT,
OYKH, TEpHCKoIl, (hoToammapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa),
WCTIONB3YsI 3HAHUS O CBOMCTBAaX (PU3NUECKUX SIBICHUHN U HEOOXOAUMbIE (PU3HUECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPHUTEIbHBIX
IpUOOPOB M TEXHOJOTHMUECKUX MTPOLECCOB IPU PEUIEHUN Y4eOHO-IIPAKTUYECKHX 3a/1a4, ONTHYECKHUE CXEMBbI
U1 IOCTPOEHUS U300pakeHUH B IIIOCKOM 3€pKajie U cOOMparouiel JIMH3E;

MPUBOJIUTH MPUMEPHI (HAXOAUTh WH(GOPMALIUIO O MPUMEPax) MPAKTUYECKOTO MCIIONB30BaHUS (PU3NUECKUX
3HaHUI B TOBCETHEBHOW JKM3HM sl OOecredeHus: 0e30MacHOCTH Hpu oOpameHuH ¢ mnpudopamu |
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/J0POBbSI U COOJIONEHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B
OKpY’KarOILEH Cpene;

OCYILECTBIATh MNOUCK HHpoOpMauuu (U3NYECKOro cojiepkaHuss B MHTepHeTe, CaMOCTOSTEIBHO
(bopMynupys OMCKOBBIN 3apoC, HAXOAUTH MYTH ONpPEAEICHHs JOCTOBEPHOCTH MOy4YeHHON HH(pOpMauu
Ha OCHOBE UMEIOLINXCS 3HAHUH U JIONIOJIHUTEIbHBIX HCTOUHUKOB;

WCIIONIb30BaTh NPU BBINOJHEHUH YYEOHBIX 3aJaHUil HayyHO-NOMYJSPHYIO JHUTEparypy (QHU3NYECKOro
CoJiepKaHusl, CIIpaBOYHbIE MaTepuabl, pecypcbl cetu VHTepHeT, BIajeTh npuéMamMu KOHCIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHys HHGOPMALIUU U3 OHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHbIE NMHUCHMEHHBIE M YCTHbIE COOOIIEHHS HAa OCHOBE MH(OPMALMM U3 HECKOJIBKUX
WCTOUYHUKOB (PU3UYECKOTO CONEpXKaHMs, MyOJMYHO TMPEICTABIATh PE3YyNbTarhl MPOEKTHOW WIH
HCCIIEN0BATEIBCKON ACATENBHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIB30BaTh U3YUYEHHBIN IMOHATUWHBIN anmnapar
M3ydyaeMoro paszena (U3MKH U COMPOBOXAATH BBICTYIUICHHE Mpe3eHTalueld ¢ yd4éToM OCOOEHHOCTEH
ayIUTOPUH CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosmmuecTBo yacos
Ne HaunMeHoBaHHe pa3ie/10B U TeM JIeKTpOHHBIe (HU(POBHIE)
Kontpoubsubie | IIpakrnueckue
n/n NMporpamMmbl Bcero o0pa3oBare/ibHbIE pecypchl
padoThI padoThI
Paznen 1. TensioBble siBeHUs
1.1 CrpoeHnue u cBOICTBa BELIECTBA 7 Bubnuorexa IOK
' p H https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 Tenosere npoueccy! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazjes 2. JinekTpuyeckre U MATHUTHBIE SIBJICHUSI
21 DneKTpUYecKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubmoreka [JOK
' 1 MX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bub. OK
2.2 ITocTOsTHHBIN 2IEKTPUYECKUNA TOK 20 1 7 htPtIDJsI:I/d/(;l:.e;c?souo.ru 764181 ce
bub6moreka [JOK
2.3 Marmutibie ABaeHis 6 ! = https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
DMeKTPOMATHATHA HHAYKIULS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 14.5
I[MPOTPAMME '
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9 KJIACC

KosmmuecTBo yacos
Ne HanmenoBanue pa3aesioB U TeM DJIeKTpOHHbIe (HM(ppOBHIE)
Kontpoasnsie | IIpakTuyeckue
n/n NporpamMMel Bcero o0pa3oBare/ibHBIE pecypchl
padoThI padoThI
Pa3gen 1. Mexannuyeckue siBJIeHHSA
M 0
1.1 CXAHHHACCKOT ABIDREHHC 1 CHOCOLR €To 10 1 bubnaunoreka [1OK https://m.edsoo.ru/7tf41a4a6
OTIHCAHUS
1.2 BzaumoneiicTBue Tei 20 1 3 bu6moreka 11OK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHHS 10 3 bubnmuoreka L{OK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3nen 2. Mexann4yeckue K01e0aHUSA ¥ BOJHBI
2.1 MexaHn4deckue KojaeOaHus 7 3 bubmumoreka [1OK https://m.edsoo.ru/7t41a4a6
2.2 MexaHn4yecKue BOJHBL. 3ByK 8 1 3 bubnmuoreka LHOK https://m.edsoo.ru/7f41a4a6

Uroro no pazneny 15

Pasnen 3. 3J'IeRTp0MaFHI/ITHOC 110Ji€ U 3JICKTPOMArHUTHbLIC BOJIHbBI

3
3.1 JICKIPOMATIITHOE HOJE M 6 2 bubaunoreka [1OK https://m.edsoo.ru/7t41a4a6
AIIEKTPOMArHUTHBIE BOJTHBI
Uroro mo pazaeny 6
Pa3zgen 4. CBeToBbBIE IBJICHHS
4.1 3aKoHBI pacpOCTPAHEHUS CBETA 6 2 bubnuotexa L{OK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI 6 3 bubnuoreka LHOK https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6emoro cBeTa B CHEKTP 3 2 bubmuotexa LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
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Pa3nen 5. KBanToBhle siBJIeHUS

nu
5.1 CTYCKATHE 1 HODIOMmEtue caeta 4 1 bubaunoreka [1OK https://m.edsoo.ru/7f41a4a6
aToOMOM
5.2 CrpoeHnue aTOMHOTO siipa 6 1 bubmuotexa I{OK https://m.edsoo.ru/7f41a4a6
53 SnepHeie peakuuu 7 1 1 bubmmorexa [IOK https://m.edsoo.ru/7t41a4a6
Htoro no pazaeny 17
Pa3nen 6. [loBropuTte1bH0-0000111a101MiI MOTYJIb
1 6006
6.1 OBTOPCHHE H ODODIICHHIE CONCPIKATIA 9 2 bu6muoreka LIOK https://m.edsoo.ru/7f41a4a6
Kypca ¢u3uku 3a 7-9 xinacc
Uroro no pazneny 9
OBILEE KOJIMYECTBO YACOB I10 102 3 7
[MTPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
KosmmuecTBo yacos
Ne [ara JIEKTPOHHBIE IM(POBHIE
n/n Tema ypoka Bcero Koutpoapubie | Tpakriieckue U3y4yeHust o0pa3oBaTeJibHBIE PeCypPChl
padoThI padoThI
OCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETHYECKOM | bubmmorexa [IOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJTBEPKACHUS
5 Macca u pa3mep aToMOB U |
MOJIEKYJI
R
https://m.edsoo.ru/ff0a540e
BELIECTBA
OOBsICHEHUE CBOMCTB TBEPAOTO,
KUJKOTO U ra3000pa3HOro
4 COCTOSTHUI1 BeIlIeCTBa HA OCHOBE 1
TTOJIOKEHUI
MOJIEKYJISIPHO-KUHETHUYECKOM
TEOpUHU
5 Kpucrammgeckue u amopdusie | bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmaurBaHUE U KalUJUIIPHOCTb. | bubaunoreka [IOK
[ToBepxHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TernnoBoe pacIMpeHue 1 CKaTue 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0a5a26
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Temneparypa. CBa3b TeMIepaTrypbl

TEIJIOEMKOCTH BemiecTna"

8 CO CKOPOCTBIO TEIJIOBOTO
JIBVDKCHUST YaCTHI]

Buytpennsist sneprus. CriocoOsl bubnuorexa [IOK

9 .

U3MEHEHUs! BHYTPEHHEH 3Heprun https://m.edsoo.ru/ff0a5c60

10 B bubmuoreka [JOK

UJIbI TEILIOTICPEIaun
P https://m.edsoo.ru/ff0a6412
VYpok-KoHpepeHIHs
"[IpakTHyecKoe UCIOIb30BaHNE
p 3 butmuorexa IIOK
11 TEIJIOBBIX CBOMCTB BEIICCTB U
https://m i
MaTepHaJIOB B LIETSAX
sHeprocoOepexeHus"

12 KomnuecTBo TemnoThl. YaenbHas bubmuoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
VpaBHeHHe TeIoBOro OaaHca.

13 Tp 5 bu6moreka [IOK

eI1000MEH U TEILJIOBOE
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopatopnas pabota

14 "HccnenoBaHue sIBICHUSI bubmuoreka [IOK
TEIJI000MEHa MTPU CMEITMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"

PacueT konnyecTBa TEIIOTHI,

15 HEO0OXOIMMOTO ISl HAarpEeBaHUS
TeJa ¥ BBIICISIEMOTO UM TIPH
OXJIAXKICHUH
JlaGoparopnas pabora
" patopHazi p . bubnuoreka [IOK

16 Onpenenenue ynenbHOU

https://m.edsoo.ru/ff0a6bb0
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DOHeprus TOIIMBA. YIeJIbHas

bubmoreka [IOK

17 TEIJIOTa CTOPaHUs https://m.edsoo.ru/ff0a7bSa
[LiaBnenue u oTBEpACBaHUE

18 KPHUCTAJUTMYECKUX I;Hen. VYaenbHas Bubmiorexa LIOK
TeITOTA IUTABTCHIS https://m.edsoo.ru/ff0a71d2
JlaGoparopHast pabota

19 "Onpiz[eniﬂne I;/neanoﬁ TETIOTHI bubamorexa IOK

. https://m.edsoo.ru/ff0a72fe
IUIaBJICHUS JIbJA

20 [TapooGpa3oBaHue U KOHJIEHCAIIHS. bubnuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. YaenbHas temiora
napooOpa3oBaHus U KOHJICHCAIUH.

21 3a§ncn§0cn TeMnepaT;][JLI ’ bubamorexa [OK

https://m.edsoo.ru/ff0a786¢
KUIICHUS OT aTMOC(EepHOTO
JIaBJICHUS
BrnaxHocTts Bo3ayxa.

” JlaGoparopHas pabota bubnmuoreka [OK
"Onpezaenenre OTHOCUTENbHON https://m {f0a762
BJIQYKHOCTH BO3/yxa"

2 Pemenue 3aad Ha onpeneneHue
BJIQXKHOCTH BO3lyXa
[TpuHIHIIBEI paOOTHI TETUTOBBIX

24 nsurateneid. [TlapoBas TypOuHa.

JIBurarenb BHYTPEHHETO CTOpaHus
KII/I TermoBoro aBuraress. Bumorexa LIOK
25 TeruioBEIe IBUTATEIIN U 3aIlUTA

OKpY>Karollel cpesibl

https://m.edsoo.ru/ff0a7c7¢c
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3aKOH COXpaHEeHHsI U MTPEeBPALCHUS

26 SHEPTUM B TEIJIOBBIX MpoIleccax
IToaroroBka Kk KOHTPOJILHOU
7 pabore o Teme "TeruioBbie bubnunorexa [IOK
aBNeHUs. VI3MeHeHne arperarHbix https://m.edsoo.ru/ff0a83{2
COCTOSIHUH BeriecTna"
KonrtponbsHas pabora o reme
28 "TGHJfOBBIe ﬁBJI')IeHI/Iﬂ. N3menenune brbmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BEIEeCTBA
29 Onekrpusanus Ten. /[Ba poga
AIIEKTPUUECKHUX 3aPSI0B
Ypok-uccienoBaHue
30 "OnekTpuszanus Te1 UHAYKIUEH 1
IIPYU CONPUKOCHOBEHUN"
31 B3anmoneiicTBrEe 3apsSKEHHBIX TE. bubmuoreka [IOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DneKTpruYecKoe moJe.
HanpskeHHOCTB 3JE€KTpUYECKOTO bubmumorexa [JOK
32
noJist. [IpuHIUI cyneprno3uium https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIeH
Hocurenu snekrpuueckux
33 3aps110B. DIIEMEHTAPHBIN 3apsil.
Crpoenue atoma
[IpoBOHUKY U TUAIEKTPUKH.
34 3.’:§<OH i[OXpaHCHHI/IS{ ’ Bubmiorexa LIOK
https://m.edsoo.ru/ff0a8et6
JNIEKTPUYECKOTO0 3apsiia
35 Pemrenue 3ana4 Ha NpUMEHEHNE bubnmuoreka [JOK

CBOMCTB 2JIEKTPUYECKUX 3apPsI0B

https://m.edsoo.ru/ff0a90cc
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DJIEKTPUYECKUI TOK, YCIOBUS €T0

36 cyuiectBoBanus. ICTOUHUKH Bubmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKa
37 JlelicTBHS SIIEKTPUYECKOTO TOKA Bubmorexa IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiicTBue

38 AIIEKTPUUECKOTO TOJIsl Ha 1
MIPOBOAHUKU U JUICKTPUKH"

39 DNEeKTPUYECKHUI TOK B METaIax, bubmuoreka [JOK
KUJKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuyeckas Lemb U eé
COCTaBHbIC YacTU
Cuna toka. Jlaboparopnas padora

41 "U3mepenue u peliynnr;)OBagHe 0.5 Bubmiorexa LIOK

" https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DJEeKTpUUYECKOE HaIPsHKEHNUE.

4 BonsrMmerp. JlaboparopHas pabora 0.5 bubnuorexa LIOK
"U3mepenue u peryinmpoBaHue https://m.edsoo.1u/ff0a%14
HanpsokeHus "

CornpoTuBIiieHHE TPOBOTHUKA.
43 Y)lleLHoe COHpOTI/II)BJ'IeIfI/Ie Bubmiorexa LIOK
https://m.edsoo.ru/ff0aa738
BEIIEeCTBA
JlaboparopHas pabora
"3aBUCUMOCTD IEKTPUUECKOTO Butmiorexa LIOK
44 CONPOTUBJIEHUS TPOBOJAHUKA OT 1

€TI0 UIMHBI, IJI0Maan MmonepeYHoOro
ceyeHus 1 marepuana'

https://m.edsoo.ru/ff0aa738
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3aBHCHUMOCTD CHJIBI TOKA OT

bubmoreka [IOK

45 HANSDKCHNS. 3AKOH OMa A1 https://m.edsoo.ru/ff0aa44a
ydacTKa [enu
JlabGopatopnas pabota
"HccnenqoBanue 3aBUCUMOCTH

46 CHUJIbI TOKA, MAYIIETO Yepe3 bubmuoreka [IOK
PE3HUCTOP, OT COMPOTHBIICHUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HalpsHKeHUsS Ha
pesuctope"
ITocnenoBarensrHOE U

47 napasiebHOE COCTUHECHUS
MIPOBOJHUKOB
Jlabopatopnas pabota "I[IpoBepka

43 MpaBUJIA CIIOKEHUS HAMPSHKECHUH bubmumorexa [IOK
MIPH TIOCJICIOBATEIILHOM https://m.edsoo.ru/ff0aaasS8
COEIMHEHUH JIBYX pPE€3UCTOpPOB"
Jlabopatopnas padota "IIpoBepka

49 MpaBUJIA IJI CUJIBI TOKA MPH bubmumorexa [JOK
napajuieJIbHOM COCTUHEHUN https://m.edsoo.ru/ff0aadle
pe3ucropon”
Pemenne 3a7a4 Ha IpUMEHEHIE

50 3aKOHA OMa}jIJ'ISI pastHquro bubmorexa HOK

https://m.edsoo.ru/ff0aaf8a

COCIMHEHUS TIPOBOHUKOB
PaGora 1 MmomHOCTH Butmiorexa LIOK

51 AJIEKTPUYECKOTO TOKA. 3aKOH

Hxoynsa-Jlenna

https://m.edsoo.ru/ff0ab124
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JlaGopatopnas pabota

bubmoreka [IOK
52 "Onpenenenne padOTHL U
MOHfHOCTI/I 3nerTpI/Iqec1<oro Toka" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYECKHUE IenH 1
53 NOTPEOUTENH INEKTPUUYECKON bubnuorexa [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
IToaroroBka K KOHTPOJIBHOM
pabore 1o Teme "DIeKTpUIeCKre Butmiorexa LIOK
54 3apAnbl. 3apspKSHHEIE Tela U UX
B3§HMoz[eI71£:)TBHH. ITocTostHHEIN il L
AIEKTPUYECKUM TOK"
KonrtponpHas pabora o reme
"DeKTpruYECKUE 3apsabl. BuGnmorexa LOK
55 3apsKEHHBIE TEa U UX
BSEI/IMOL[eﬁCTBH;I. ITocTtossHHEIN hitps://m.edsoo.rw/ fflabea8
ANEKTPUYECKUM TOK"
56 HOCTOSIHHj)Ie MarHuThl, UX
B3aUMOJICHCTBHE
57 Ypok-uccnenosanue "M3yuenue bu6motreka [JOK
MOJICH MTOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarunurtHoe noje. MarHutHoe
58 noJie 3eMJIM U €0 3HAUYCHHUE ISt Bubanorexa [IOK
KUSHH Ha Semile https://m.edsoo.ru/ff0acOba
OmneIT Opcrena. MarauTHoe nosue
59 ANIEKTPUYECKOTO TOKa MaruutHoe Brbmmorexa LIOK
https://m ff0ac1d2

IMOJIC KaTylUIKHU ¢ TOKOM
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60

[IpumeHeHue MEKTPOMarHuTOB B
texHuke. Jlaboparopnas pabora
"N3yueHue AeiCTBUS MarHUTHOTO
M0JI Ha TPOBOJHUK C TOKOM"

0.5

bubmuoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTpOABHUraTes b MOCTOSHHOTO
ToKa. Mcrone3oBanne
3NIeKTpo/IBUTaTeNIel B TEXHUYECKUX
yCTpPONCTBAaX M HA TPAHCIOPTE.
JlaGoparopHast pabota
"KoHcTpynpoBaHHE U U3yUeHUE
paboTHI ANIeKTpoABUTATENS "

bubaunoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbiThl Papajes. 3akoH
3IIEKTPOMAarHUTHON UHAYKIIUH.
[IpaBuno Jlenna

63

Onekrporeneparop. CriocoObl
MOJYYEHUS DIEKTPHUUECKON
SHEPIruH. DIEKTPOCTAHIIMY HA
BO300HOBIISIEMBIX UCTOYHHKAX
SHEPTrUu

64

[ToaroroBka kK KOHTPOJIBHOM
pabote o Teme "DIeKTpuUecKue u
MarHuTHBIC SIBJICHUS"

65

KontponpHas pabora o teme
"DNEeKTpUUYECKNE U MATHUTHBIE
ABJICHUS"

bubmuoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepsHslit ypok. Pabora ¢
TekcTaMu 110 TeMe "TemioBbie
siBieHus"

bubmoreka [IOK
https://m.edsoo.ru/ff0accSe
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PesepsHbrii ypok. Pabora ¢

. bubmoreka [IOK
67 TekcTaMu 110 TeMe "T1ocTOSHHEIN 1

https://m.edsoo.ru/ff0acdc6

AIEKTPUYECKHUM TOK"

PesepsHslit ypok. Pabora ¢

68 TEKCTaMHU 110 TeMe "MarauTHbIe 1
sIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 ) 145
ITPOI'PAMME
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9 KJIACC

Kosn4ecTBo yacos Mara

JIeKTPOHHBIE M (poBbIe 00pa3oBaTeIbHbIC

MO

n/n Bcero
padoThI ue padoThl ust

MexaHn4ecKoe IBUKEHUE.
MarepuasbHas TO4Ka

Cucrema orcuera.

bu6mmoreka [JOK
2 OTHOCHUTEIBHOCTh MEXAHHUECKOTO 1

https://m.edsoo.ru/ff0ad474

JIBIKCHUS

P -
ABHOMEPHO® HPAMOTHHCIHOT 1 bubnunoreka [1OK https://m.edsoo.ru/ff0ad19a
JIBYDKCHHE

HepaBHomepHOE npsAMoInHENHOE
4 nerokeHue. CpeliHsisi 1 MTHOBEHHAs! 1
CKOPOCTh

I .
PAMOIMHENHOE bubnanoreka [IOK

) 1
> PABHOYCKOPEHHOE ABIDKCIHE https://m.edsoo.ru/ff0ad8d4

Yckopenue

CxopocTh NPSIMOIUHEHHOTO
6 PaBHOYCKOPEHHOTO JIBUYKEHUSI. 1
I'paduk ckopocT

JlaGoparopHas pabota
bubmuoreka IIOK
IIPYU PAaBHOYCKOPEHHOM JIBHKECHUHN https://m.edsoo.ru/ff0adb18

"OnpeneneHne yCKOpeHHs Telia

10 HAKJIOHHOM IIOCKOCTH"

CBo0OoxHoe naaeHue tei. OmbITh
Tanunes
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PaBHOMEpHOE nBMXKEHUE T10
okpyxHocTH. [lepuoa u yactora

TPEHUs CKOJIbKEHUA"

9 . bubmuoreka [1OK https://m.edsoo.ru/ff0ael 76
oOparnienus. JIuHeiHas 1 yriioBas
CKOPOCTH

10 [{eHTpOoCTpEMUTENBHOE YCKOPEHHE
I1 i H .B

11 CPBBIN 3aKOH HPIOTORd. BEKTOP bu6muoreka I{OK https://m.edsoo.ru/ff0ac612
CHJIBI https://m.ec
Bropoii 3akon HerotoHa.

12 . bubmuoreka LIOK https://m.edsoo.ru/ff0ae72a
PaBHOnelicTBYOIIAs crta
T 7 H .

13 PETHH SaiOH HpIoTOHa bubnmoreka IIOK https://m.edsoo.ru/ff0ac982
Cymiepro3unust cui
P

14 CHICHHE SaJ1a1 Ha [PHMEHCHHC bubnmoreka [IOK https://m.edsoo.ru/ff0aebbe
3ak0HOB HproToHa

15 Cuna ynpyroctu. 3akoH ['yka bubnuoreka LIOK https://m.edsoo.ru/ff0aeca2

16 Pemenue 3amay no reme «Cuita
YIPYTOCTHY
Jlaboparopnas pabora

17 «OmnpeneneHue )XKeCTKOCTH 1 bubnmoreka [1OK https://m.edsoo.ru/ff0aee28
TIPY>KUHBD)

18 Cuna TpeHus Bubnmuoreka LHOK https://m.edsoo.ru/ff0af738
P

19 CIUCHAE 33124 110 TeMe «(ula bubmoteka [IOK https://m.edsoo.ru/ff0afa26
TPEHUS»
Jlabopatopnas pabota

20 "Onpenenenue koddduimenta 1 bubnmoreka [1OK https://m.edsoo.ru/ff0af8be
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Penrenue 3anay o teme "3aKOHEI

21 Herotona. Cuna ynpyroctu. Cuina bubnmoreka [1OK https://m.edsoo.ru/ff0afb8e
Tpenus"
Cuna TSKEeCTH U 3aKOH
22 BCEMUPHOTO TATOTEHUS. YCKOpEHHUE bubnuorexa LHOK https://m.edsoo.ru/ff0af044
CBOOOIHOIO IMaIeHUS
VYpoxk-koHbpepenus "J{BrxeHne
7 TEeJ BOKPYT TPAaBUTAIMOHHOTO |
ueHTpa (ConHevHas cuctema).
lanaktukn"
Pemenue 3anau no teme "Cuna
24 TSHKECTH M 3aKOH BCEMUPHOTO bubmmorexa L{OK https://m.edsoo.ru/ff0af5{8
TATOTCHUS"
25 Heppast KoCMHIECKast CKOPOCTS. bubmoteka [IOK https://m.edsoo.ru/ff0af33¢
HesecomocTs 1 neperpysku
PaBHOBecue MarepuanbHON TOUKH.
26 AbcomoTHo TB?pI[OG Teso. bu6muoreka I{OK https://m.edsoo.ru/ff0afe36
PaBHOBecue TBEpIOroO TENA C©
3aKPEIUIEHHOW OCBIO BPAlLlCHUS
27 Mowment cuiibl. LleHTp TshxecTn
73 Pemenne 3amag mo reme "MomeHT bubmuoreka [IOK
cwibl. LlenTp TsxecT" https://m.edsoo.ru/ff0b02b4
IToarotoBka Kk KOHTPOJBHOMU
29 pag[OTe 1o TeMe "MixaHqucxoe Bubmmorexa HOK
. https://m.edsoo.ru/ff0b0408
nBrokenne. Bzaumopeicrsue ten"
KontponwsHas pabora mmo treme
30 "MexaHHYeCKOE ABIKECHHE. 1 bubmoteka [IOK https://m.edsoo.ru/ff0b06ec

B3aumopeiicteue ten"
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Nmnynsce Tena. UMmynbe CUb.
31 3AKOH COXPAHCHHS HMIIYIbCa. bubmuoreka [IOK https://m.edsoo.ru/ff0b07fa
VYnpyroe u Heynpyroe
B3aMMOJICHiCTBHE
1 Pemenne 3amau mo Teme "3akoH butmoreka [IOK
COXpaHEHHs UMITyJbca" https://m.edsoo.ru/ff0b096¢
1 VYpoxk-koHpepeHnus "PeakruBHoe 1
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexanudeckas pabota u bubnuoreka [IOK
MOIITHOCTh https://m.edsoo.ru/ff0b0a84
35 PabGora cHIIBI TSXKECTH, CHITBI bubnnoreka [IOK
YOPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
Jlabopatopnas pabora
«Onpenenenne padoThI CUITBI
36 TPEHUS TIPU PABHOMEPHOM 1
JBUKCHUHU TeJa T0
TOPU30HTAILHOM MOBEPXHOCTI
37 CBs13b SHEPTUH U PaOOTHI.
[ToreHuunanbHas SHEpPTrUs
13 Kunernueckas sneprus. Teopema o Bubnmuoreka [JOK
KMHETUYECKOU IHEPrUM https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHUKe
Jlaboparopnas pabora «3yuenue
40 1 bubmuoreka LIOK https://m.edsoo.ru/ffObl2fe
3aKOHa COXPaHEHHSI SHEPTUN
A1 KonebarenpHOE IBMIKEHHUE B €TO butmoreka [IOK
XapaKTePUCTHKHU https://m.edsoo.ru/ffOb1858
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42

3aryxaronie KojaeoaHus.
BoinykaeHHbIe KoneOaHusl.
Pezonanc

bubmuoreka [1OK https://m.edsoo.ru/ff0b2010

43

MaremaTn4ecKknuii U Py KUHHBII
MasATHUKHU

44

VYpoxk-uccienoBaHue
«3aBUCHMOCTb MTEpHOJIa KoJleOaHui
OT KCCTKOCTHU IMPYKUHBI U MAaCChI
rpy3a»

bubmuoreka IIOK
https://m.edsoo.ru/ff0b197a

45

IIpeBparienue 3Hepruu npu
MEXAaHUYECKUX KOJIEOaHUAX

46

Jlaboparopnas pabora
«OrmpeneneHye 4acToThl U Meprosa
KoJIe0aHMi IPY>KUHHOTO
MasiITHUKa)

1 bubmoteka [IOK https://m.edsoo.ru/ffOblaec

47

Jlabopatopnas padota «IIpoBepka
HE3aBUCHUMOCTHU MIEpHUO/Ia
KonebaHuii rpy3a, MOIBEIICHHOTO K
HUTH, OT MacChl TPy3a»

bu6mmoreka IIOK
https://m ffOb197a

48

Mexannueckue BoiHbl. CBOiicTBa
MexaHU4ecKux BoJH. [IpononbHbie
Y TIOTIEPEYHBIEC BOJIHBI

bubmuotexa LIOK https://m.edsoo.ru/ff0b21fe

49

Ypok-koH(pepeHIHs
"MexaHu4eCKHe BOJIHBI B TBEPAOM
Teine. CelicMHUUYeCKH€E BOITHBI"

50

3Byk. Pactipoctpanenue u
OTpa)KeHHE 3ByKa

Paboune nporpammsl yueOHOro npenmeta «®Puznka. ba3ossrii yposens» Ha 2023-2024 y4e6Hblil rox — 69 c1p.



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

VYpok-uccnenosanue "Habmogenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
qacTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC

53

Ypok-koH(pepeHius " YapTpa3ByK U
MHOPA3BYK B IPUPOJIE U TEXHUKE"

bubmoteka [IOK https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHOU
pabote mo Teme "3aKOHbBI
coxpaHeHus. MexaHnyeckue
KoIe0aHusa ¥ BOJHEL"

bubmuoreka LIOK https://m.edsoo.ru/ff0b250

55

KoHnTposbHas paboTa 1o teme
"3aKOHBI COXpaHEHHS.
MexaHndeckue kojaeOaHus U
BOJIHBI"

56

BHCKTpOMaFHI/ITHoe II0JIC.
QHCKTpOMal“HI/ITHBIe BOJIHBI

bubmuoreka I1OK https://m.edsoo.ru/ff0b2abe

57

CBOICTBA JEKTPOMAarHUTHBIX
BOJIH

58

VYpoxk-koHdpepennus "llkana
AJIEKTPOMATHUTHBIX BOJIH.
Hcnons3oBanue
AMEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM CBs3H"

bubmoreka [1OK https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenosanue "M3ydenne
CBOMCTB JICKTPOMAarHUTHBIX BOJTH
C TIOMOIIBI0 MOOUIIBHOTO
tenedona"

bubnmoreka [IOK https://m.edsoo.ru/ff0b2c6c
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60

Pemienne 3aad Ha ornpe/ieicHue
YacTOTHI U JUTMHEI
3JIEKTPOMArHUTHOMN BOJTHBI

61

DeKTpoMarHuTHas Ipupoaa
ceera. CKkopocTh cBeTa. BomHOBEIE
CBOICTBA CBETA

butmoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

Hctounuku ceera.
[IpssmonuueiiHOE
pacrpoCTpaHEeHHE CBETA. 3aTMEHUS
Connua u JlyHsl

bubanoreka IIOK
https://m.edsoo.ru/ff0b3658

63

3aKoH OTpa)kKE€HUs CBETA. 3epKaia.
Pemenue 3amay Ha mpuMeHeHne
3aKOHa OTPAKEHUSI CBETa

bubmuoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

IIpenomnenue cBera. 3aKoH
IIPEJIOMIICHUS CBETa

bubmoteka [IOK https://m.edsoo.ru/ff0b3aea

65

ITonHOE BHYTpEHHEE OTpaKEHUE
ceera. Mcronb3oBaHue NOJIHOTO
BHYTPEHHEI0 OTPAXKECHUS B
ONTHUYECKUX CBETOBOAAX

bubmuoreka LIOK https://m.edsoo.ru/ff0b3cS5c

66

JlaGopatopHas pabora
"UccnenoBanue 3aBUCUMOCTH yIJia
MIPEIOMJICHUS] CBETOBOTO JTy4a OT
yIJia ajJeHus Ha TPaHuUIe

"Bo3myx-cTexino""

67

VYpok-KoH(pepeHIHs
"Hcnop30BaHUe MOIHOTO
BHYTPEHHETO OTPAXKEHUS:
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CBETOBO/IbI, OIITUKOBOJIOKOHHAS
CBSI3b"

68

JImasel. OnTHYecKas cuia JIUH3EL

bubmoreka [IOK https://m.edsoo.ru/ff0b3{2¢

69

ITocTpoenue n3obpaxeHuil B
JIMH3aX

bubmoreka IJOK
https://m.edsoo.ru/ff0b444a

70

Jlabopatopnas pabota
"Onpenenenue GOKyCHOTO
PacCTOSTHUS 1 ONTHYECKOM CHUITBI
coOuparorie THH3bI"

butnuoreka [IOK
https://m.edsoo.ru/ff0b4206

71

VYpok-koHpepennus "OnTuueckue
JIMH30BBIC TTPUOOPHI"

1 bubnmoreka [1OK https://m.edsoo.ru/ff0c0a7e

72

I'na3 xak onTuyeckast cucTemMa.
3penne

bubanoreka IIOK
https://m.edsoo.ru/ff0b4684

73

VYpok-kordepenius "Jledexror
3penus. Kak coxpanuts 3penue”

74

Paznoxenue Genoro ceera B
cnekTp. OneiTel HproTOHA.
CnoxkeHue CIICKTPAJIbHBIX IIBETOB.
Hucnepcus ceera

bubmuoreka L1IOK https://m.edsoo.ru/ff0c0f4c

75

Jlaboparopnas pa6ora "OnbITh 1O
pas3NokeHHIo Oenoro cBeTa B
CIEKTP M BOCHPUSATHIO IIBETA
MPEIMETOB IPH UX HAOIIOICHUN
yepes3 1IBETOBbIE (PUILTPHI"

1 bubmoteka [IOK https://m.edsoo.ru/ff0cOe2a

76

VYpok-npakTukyM "BonHoBBIE
CBOICTBa CBeTa: AUCIEPCHS,
uHTepdepeHtys u audpaxus”
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Omertel Pe3epdopna u

77 bub6moreka [OK https://m.edsoo.ru/ff0c12a8
TJIaHETapHas MOJIEbh aToMa
73 ITocrynarst bopa. Monens atoma
bopa
Hcnyckanve v OTIONIEHUE CBETa
79 atoMoM. KBaHTbl. JInneluaTeie bubmoteka [IOK https://m.edsoo.ru/ff0c144c¢
CHEKTPBI
20 VYpok-nipaktukym "Habnronenue bubmotexa [IOK
CHEKTPOB UCITyCKaHHs" https://m.edsoo.ru/ff0c1550
81 PanroakTHBHOCTD U €€ BUBI bubmmorexa HOK
https:/m.edsoo.ru/ff0c1672
82 CTpoeHHe ATOMHOTO A71pa. bubnmoreka [{OK https://m.edsoo.ru/ff0c18ac
Hyknonnas Mmoaenn
&3 PajnoaKTHBHEIC MPCBPAIIICHHA. bu6muoreka I{OK https://m.edsoo.ru/ff0clal4
H3oTtomnsl attps.//m.edsoo.ru/diclals
84 Pemerne sazat o Teme: bu6muoreka I{OK https://m.edsoo.ru/ff0c1b4a
"PannoaktuBHbIEC peBpauieHus"
85 [Tepuon nonypacnana
Ypok-KkoH(pepeHIus
86 "lfaI[I/IOB,K?‘)I/I]?HHI; U3IIy4YCHHS B bubmorexa [OK
| https://m.edsoo.ru/ff0c2126
MIPUPOJIE, METUITIHE, TEXHUKE
SAnepHble peakuu. 3aKOHbI
87 COXpaHEHUs 3apsI0BOTO U bubmoteka [{OK https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YHCEII
88 DHEpIHA CBA3H ATOMHBIX A/CP. bu6muoreka I{OK https://m.edsoo.ru/ff0cld7a

CBs3b Macchl SHEPTrUun
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89

IIEHME 3a1a4 10 TEM TIEPHBI
Pentenue 3amay no teme "Ane e
peakuun"

90

Peakuuu cunTe3a u neneHus suep.
WcTtounvku sneprun ConHua u
3BE3]

bubnunoreka [IOK https://m.edsoo.ru/ff0c1e88

91

Ypok-kordepenus "SAnepHas
JHepreTuka. JlercTBus
PaIMOAaKTUBHBIX M3ITyUYeHUH Ha
KHUBBIE OpraHU3MBbI"

92

ITonroroBka K KOHTPOJBHOU
pabote 1mo Teme
"D1eKTpOMarHuTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJIHEI.
KBanToBbIC sIBIICHUS"

bu6mmoreka [{OK https://m.edsoo.ru/ff0c223¢e

93

KonTponbhas paboTa 1o reme
"D1eKTpOMarHuTHOE TOoJIe.
DJIEKTPOMArHUTHBIC BOJTHBI.
KBanrtoBbie siBneHus"

94

[ToBropenue, 0600IIEeHHE.
JlaboparopHbie paboTHI IO Kypcy
"B3aumonericteue ten"

1 bubmoteka [IOK https://m.edsoo.ru/ff0c245a

95

[ToBropenue, 06001IEHHE.
Pemenue pacueTHbIX U
KaueCTBEHHBIX 3a7[a4 [0 TEMe
"TerutoBbie iporiecch”

bu6moreka IJOK
https://m.edsoo.ru/ff0c2572

96

IToBropenue, 06001IEHHE.
Pemenue pacueTHbIX U

bubmuoteka [IOK https://m.edsoo.ru/ff0c2a22
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Ka4eCTBEHHBIX 3a7a4 10 TEME
"KIIJI TerioBeIX aBuraresneit'”

[ToBropenue, 0600IIEeHHE.
Pemenne pacueTHbIX U bubnuorexa LIOK

Ka4eCTBEHHBIX 3a7a4 10 TEME https://m.edsoo.ru/ff0c2b30
"KII/I snexTpoycTaHOBOK"

97

[ToBropenue, 0600IIEeHHE.
98 JlaboparopHbie pabOTHI IO Kypcy 1 1 bubmmoteka [{OK https://m.edsoo.ru/ff0c2¢52
"CBeTOBBIC SBJICHUS"

[ToBropenue, 0606menue. Pabora

99 C TEKCTaMU 110 TeMe "3aKOHBI 1 bubmoteka [IOK https://m.edsoo.ru/ff0c2d6a

COXpaHEeHUs B MexaHuke"

IToBropenue, o606meHue. Pabora

100 ¢ Tekctamu 1o TeMe "Konebanus u 1 bubmoteka [IOK https://m.edsoo.ru/ff0c2e82
BOJIHBI"
101 | e rexermn o rome rCocronse |1 Buimsorexa [10K
| https://m.edsoo.ru/ff0c3044
SIBIICHHSI

[ToBTOpenue, 0606menue. Pabora
102 ¢ Tekctamu 1o TeMe "KBaHToBast u 1
sanepHas pusuka"

OBUIEE KOJIMYECTBO HYACOB I10
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