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IHHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o ¢pu3uKe Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa30BaHMs COCTABIICHA HA OCHOBE TMOJIOKEHU I
u TpeOOBaHUI K pe3ylbTaTaM OCBOECHHs Ha 0a30BOM YpOBHE OCHOBHOH 00Opa30BaTENIbHOW MHPOrpaMMBI,
npencrasieHHbix B @I'OC 00O, a Taxke ¢ yuéroMm (enepanbHoil paboyeil mporpaMMbl BOCIUTAHHS H
Konuenuuu npenopaBanus yue6Horo npeaMera «ODusukay.
Conepxanue TporpaMMbl 1O (HU3UKE HampaBiIeHO Ha (QOPMHUPOBAHUE ECTECTBEHHOHAYYHOMN
I'PaMOTHOCTH 00YyYaroIUXCcs U OpraHu3alMio n3ydyeHus: GU3MKU Ha JesTebHOCTHOM ocHOBe. B mporpamme
o (pu3MKe yYUTHIBAIOTCA BO3ZMOXKHOCTH y4yeOHOro mpeamera B peanusaunuu tpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAINPeIMETHBIM pe3yibTaTaM OOyueHHs], a TAKKE MEXIIPEJIMETHbBIE CBS3H
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O 00LIEro o0pa3oBaHMsl.
ITporpamma no (hu3KKe ycTaHABIMBAET pacHpeaeseHre yueOHOro MaTepuania mo rojam ooy4denus (1mo
KJlaccaM), IIpeajiaraeT NpUMepHYIO MOCJIE€I0BATEIbHOCTh U3YyUEeHUsl TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS
MPEIMETHOTO COJCPKAHUS U YIETE BO3PACTHBIX OCOOEHHOCTEH 00yYarOInXCs.
ITporpamma no gu3suke pazpaboraHa ¢ LEJIbI0 OKa3aHUsI METOANYECKON IIOMOIIH YUUTEIIO B CO3JaHUU
paboueii mporpamMmbl IO y4eOHOMY MTPEIMETY.
®du3snka ABISETCA CUCTEMOOOPA3YIOIINM JUIs €CTECTBEHHOHAYYHBIX YUEOHBIX MPEAMETOB, ITOCKOIbKY
(u3nyuecKue 3aKOHBI JIEKAT B OCHOBE MIPOLIECCOB U ABJICHUH, U3y4aeMbIX XUMHUEH, OMOJIOruel, acTpOHOMUEN
u pusnueckoii reorpadueii, BHOCUT BKJIAJl B €CTECTBEHHOHAYYHYIO KapTUHY MUPA, IPEO0CTaBIsAET Hauboee
sICHbIE 00pa31[bl IPUMEHEHHSI HAYYHOI'O METO/A ITO3HAHMUSI, TO €CTh CII0C00a MOIYUYEHHUSI TOCTOBEPHBIX 3HAHUM
0 MUDE.
OpHa U3 TNIaBHBIX 3aja4 (U3MYECKOro 00pa3oBaHUs B CTPYKTYype OOIIero oOpa3oBaHHs COCTOHUT B
(opMHPOBAaHUY €CTECTBEHHOHAYUYHOW I'PaMOTHOCTH M HHTEpeca K HayKe y 00y4Jarommuxcsl.
N3yuenue ¢pu3uku Ha 6a30BOM ypOBHE NPENIOIaraeT OBJIJECHUE CIEIYIOUMMHA KOMIIETEHTHOCTSAMH,
XapaKTEepU3yIOIIUMH €CTECTBEHHOHAYUHYIO TPAMOTHOCTbD:
® HAy4YHO OOBSACHSATDH SBJICHMUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEI0OBaHUS;
e HHTEPHPETUPOBATH JAHHBIE U HCIIOJIb30BAaTh HAy4YHBIE JOKA3aTEJIbCTBA Ul IOJYyYEHHUS
BBIBOJIOB.
Henn wn3yuenus ¢u3MKM HAa YpOBHE OCHOBHOro oOImero odOpasoBaHus ompeseneHsl B Konmenuu
npernojaBanus yuebHoro npeamera «Pu3uka» B o0pa3zoBaTelbHbIX opranusanusx Poccuiickoit @enepanumy,
pean3yIonMX OCHOBHBIE 00IIe00pa3oBaTelbHbIE MPOrpamMMbl, YTBEpKIAEHHOM pernienneM Komneruu
MunucrepcerBa npocseieHus Poccuiickoit @eaepanuu (mporokon ot 3 gexadpst 2019 r. Ne [1K48H).
Hean uzyyennsi Gu3nKu:
e npuoOpeTeHne UHTepeca U CTPEMIIEHHS 00YyJaroIXCsl K HAYYHOMY U3Y4E€HHIO IPUPObI, pa3BUTHE
UX UHTEJUIEKTYaJIbHbIX U TBOPYECKHX CIIOCOOHOCTEH;

® pa3BUTHE NPEJCTABICHUNA O HAyYHOM METOJIe MO3HAHMS U (OPMHUPOBAHUE HCCIIEIOBATEIHCKOrO
OTHOIICHUS K OKPY’KAIOIIUM SBJICHUSM;

e (opmHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHUs OCHOB CTPOCHMS MAaTepUU U
(GyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

e (opmHpoOBaHME TpPEICTaBICHUN O ponu (U3MKM I Pa3BUTHS APYIMX €CTECTBEHHBIX HayK,
TEXHUKU ¥ TEXHOJIOT A,

® pa3BUTHE TNPEACTABICHUII O BO3MOXHBIX cepax Oyaymieil mpodecCHOHATBHON esITeTbHOCTH,
CBsI3aHHOM C (PU3MKOMH, MOArOTOBKA K JaJIbHElIIeMy 00yYeHHIO B 3TOM HallpaBJICHUH.

JlocTKeHHe 3THX IeJliel mporpaMMbl 1o ()M3WKE Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
o0ecrieunBaeTcs pelieHNueM CIeIyONIX 3a1aY:

® npuoOpeTeHHe 3HAHMH O JMCKPETHOM CTPOCHMHM BEINECTBA, O, MEXAHIHCCKHX, TCIIOBLIX,
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e mpuoOpeTeHHEe YMEHUH OMHCHIBaTb U OOBSACHATH (DU3UYECKHE SBJICHUS C HCIOJIB30BAaHUEM
MOJTYYCHHBIX 3HAHUIA;
® OCBOCHHE METOJOB PEIICHHS IMPOCTEUIINX PACUYETHBIX 3a/a4 C HUCIIOIB30BaHUEM (PH3HMUECKUX
MOJIeNel, TBOPYECKUX M MPAKTUKOOPHEHTHPOBAHHBIX 33/1a4;
® pa3BUTHE YMEHHI HAOIIOIaTh IPUPOTHBIC SIBICHHSI U BBITOJIHSITH OIBITHI, JIJAOOPATOPHBIE paOOTHI U
HKCIIEPUMEHTAIbHBIEC UCCIIEIOBAHHSI C HCIIOB30BaHUEM U3MEPUTENBHBIX TPHOOPOB;
e OCBOCHME MPUEMOB pabOTHI ¢ HHPOpMaLUEH PU3NIECKOro coslepKaHusl, BKIItoYast HHQOpMaI 1o O
COBPEMEHHBIX JTOCTH)KEHUSAX (DU3HMKH, aHATIN3 ¥ KPUTHUECKOE OLIEHUBaHHE WH(POPMAIINH;
® 3HAKOMCTBO cO cdepamu MpodecCHOHATBHON AEATeIbHOCTH, CBSI3aHHBIMH C (DU3UKOW, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBaHHBIMHU HA JOCTIKCHHUSX (PU3UUICCKON HAYKH.
Ha uzyuenue ¢usuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHus OTBOAUTCS 238
4yacoB: B 7 Kimacce — 68 yacoB (2 yaca B Hezlenmo), B 8 kiacce — 68 dacoB (2 yaca B Henenro), B 9 kimacce — 102
Jaca 3 yaca B HEJIEITIO0).

[Ipennaraemplii B mporpamMmme o (U3MKE IEpedyeHb JIaOOpaTOpHbIX pPAOOT M  OINBITOB HOCHUT
PEKOMEHIaTEeNIbHBIN XapaKTep, YUUTelb eNIaeT BbIOOp MPOBEAECHUS 1a00paTOPHBIX PadOT U OMBITOB C YYETOM
WHIUBUIYAIbHBIX OCOOCHHOCTEHM 00ydaroluXcsl, CIUCKA SKCIIEPUMEHTAIbHBIX 3a/laHul, MpeagaraeéMbix B
paMKax OCHOBHOTI'O I'OCYJapCTBEHHOI'O 9K3aMeHa 10 (U3HKe.

COILEPKAHUE OBYYEHUSA
7 KJIIACC

Pa3znen 1. ®u3uka u €€ poJib B IO3HAHUM OKPYKAIOIIEr0 MUpPa.

®dusuka — Hayka o npupoae. SABieHust npupoipl. OU3ndecKue SBICHUSI: MEXaHUYECKUE, TEIIOBBIE,
3JIEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBHIE.

Odusnueckre BenudyuHbL. M3Mepenue (usnueckux BenuunH. Ousnueckue npudopsl. [lorpenmHocTs
n3MepeHuil. MexnyHapoaHas cucTemMa eIMHULL.

Kak ¢usuka m gpyrue ecrecTBEHHbIE HayKu H3y4aroT mnpupoay. EcrecTBeHHOHay4yHBI METOJ
MO3HaHUs: HAOII0IeHNEe, TOCTAHOBKA HAyYHOI'0 BONPOCA, BBIABM)KEHUE THIIOTE3, SKCIIEPUMEHT I10 TPOBEPKE
TUIO0TE3, 00bsICHEHHE Ha0t01aeMoro sBieHus. Onucanue pU3n4eckux SBJICHUH ¢ MTOMOIIbIO MOJIENEH.

Jemoncmpayuu.

1. Mexanuueckue, TEIIOBbIE, SJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®uznveckue MpudOpsI U MPOLEAYPa NPSIMbIX H3MEPEHUI aHATOrOBBIM M IU(POBBIM TPUOOPOM.

Jlabopamopnuie pabomul u onvimeol.

Omnpenenenre EHb! ASICHUS Kbl U3MEPUTENBHOTO Iprudopa.

W3mepenue pacCTOSHUN.

N3mepenune 06bEMa KUAKOCTH U TBEPAOTO TeIA.

Omnpenenenne pasMepoB MaJIbIX TEIL.

N3mepenue teMmeparypbl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTUMKA TEMIIEPATYPHI.
IIpoBenenune uccinenoBaHus IO MPOBEPKE TUIIOTE3BI: JAIBHOCTh MOJNETA LIapUKa, MYIIEHHOTO
TOPU30HTAIBHO, TEM OOJIbIIe, YeM OOJIbIIe BHICOTA MyCKa.

Paznea 2. [leppoHavyaibHbIe CBeIeHUSI 0 CTPOCHHUH BelllecTBA.

CrtpoeHue BenecTBa: aTOMbI U MOJIEKYJIb, UX pazMepbl. ONBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BELIECTBA.

JIBxenune uvactull BeniecTBa. CBA3b CKOPOCTH IBMIKEHMSI YacTHI] ¢ Temneparypoid. bpoyHoBckoe
nBuKeHue, IMpdysus. BzaumonencTBrue 4acTul| BENIeCTBA: MPUTSHKEHUE U OTTATKUBaHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHHE I'a30B, KUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKHX) TEIl.
B3aumocBsi3p Mex 1y CBOMCTBAMH BELIECTB B PAa3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHOMOJIEKYJISPHBIM
crpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

%emoucm auuu.
JIOKYM
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2. HaGmronenue nuddysuu.

3. HaOmronenue siBneHu, 0OBACHAIOMUXCS MPUTSHKEHUEM WIIH OTTAJKMBAHUEM YaCTHUIl BELIECTBA.

Jlabopamopusie pabomut u onvimel.

1. Omenka quameTpa aToMa METOAOM PSIOB (C UCIIOIB30BaHUEM (GoTorpaduii).

2. OnbIThI 10 HAOIIOAEHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYISPHOTO MPUTSKEHUS.

Pasnen 3. /IBuskeHne U B3auMo/ielicTBHE TeJl.

MexaHnuueckoe JBuxeHne. PaBHoMepHOe U HepaBHOMEpHOE ABHKeHHEe. CKOpocTh. CpeHsst CKOPOCTh
MIPY HEPAaBHOMEPHOM JBW)KCHHH. Pacdyér myT U BpEMCHH JIBHIKCHHUS.

SIBnenune wuHepHMH. 3aKOH HWHEpHHH. B3ammojeicTBHe Ten Kak MPUYMHA W3MEHEHHUS CKOPOCTH
IBIDKEHUS Tell. Macca kak Mepa nHepTHocTH Tena. [ImoTHocTs BemecTBa. CBsI3b INIOTHOCTH ¢ KOJTMYECTBOM
MOJIEKYJ B €JJHHUIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTuka BzauMmozeiicteus Ten. Cuiia ynpyrocT u 3akoH ['yka. Mi3mepenue cuibl ¢
MOMOIIIBIO JUHAMOMETpA. SIBICHHE TATOTEHUsS U cuia Tspkectd. Cuia TSHKeCTH Ha JPYTHX IDlaHeTax. Bec
tena. HeBecomocth. CnokeHUE CHII, HAIPaBICHHBIX MO OJHOM mNpsmoi. PaBHoxeicTByromas cui. Cuna
TpeHus. TpeHHe CKONbKEHUS U TPEHUE MOKos. TpeHue B MpUpojie U TEXHUKE.

emoncmpayuu.

Halnronenne MexaHM4ecKoro IBMKCHHS Tela.

N3mepenune ckopocTy IPSIMOTHHEHHOTO IBHKEHUS.
Halnronenue siBneHrss HHEPIIUH.

Habmtoienue n3MeHeHs: CKOPOCTH TIPH B3aUMOJICHCTBUU Tell.
CpaBHEHME Macc 1O B3aUMOJICHCTBUIO TEI.

o0k~ whE

CrnoxeHue cui, HallpaBJIEHHBIX 110 OAHON NPAMOI.
.]Iaﬁopam OpHble padomul u OnvImMbl.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOI'O JBUKEHUS (1IApUKa B )KMJIKOCTH, MOAEIH 3JIEKTPUUECKOT O
aBTOMOOWJIS U TaK Jajiee).
2. OmpeneneHue CpeaHel CKOPOCTH CKOIBKEHHS OpycKa MM IapuKa 10 HAKIIOHHOM MIIOCKOCTH.
Omnpenenenre IIOTHOCTH TBEPIOrO TeNA.
4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTskeHUs (AedopManuu) NpyKUHbI OT IPHUIIOKEHHOM
CHJIBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHUS CKOJIbKEHHUS OT Beca Teja M XapakTepa
COIIPUKACAIOLINXCS TOBEPXHOCTEN.

Pasnen 4. JlaBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

Hasnenne. CriocoObl YMEHBIICHUS M YBEIHUEHUS AaBieHus. JlaBiaeHue ra3a. 3aBUCMMOCTD JIaBJICHUS
raza or o0béMa, temrneparypsl. [lepenaua naBieHus TBEPABIMHU TelaMM, KUAKOCTSMU M razaMH. 3aKOH
[Tackans. IIlneBMaTnueckue MalMHbBL. 3aBUCUMOCTD JaBJICHMSI KUJKOCTU OT IIYOMHBI. I'mapocrarnueckuit
napazaokc. Coobuiaromuecs cocyabl. [ uapaBanueckue MEXaHu3Mbl.

Atmocdepa 3emnn u atmocdepHoe HaBieHHe. [IpUUYMHBI CyIIECTBOBAHUS BO3IYIIHOW OO0OIOYKH
3emiu. OnbiT Toppuuennu. M3mepenue atMocepHOro AaBiaeHus. 3aBUCUMOCTb aTMOC(EPHOro JaBJIeHUs OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 1151 u3MepeHust aTMOCPEPHOro 1aBICHHUS.

JlelicTBUE KHUJIKOCTH U Ta3a Ha OrpYKEHHOE B HUX Te0. BriTankuparomas (apxuMea0Ba) cuiia. 3aKoH
Apxumena. [ImaBanue ten. BozayxoninaBaHue.

Jemoncmpayuu.

1. 3aBucHUMOCTH aBJIEHUS Ta3a OT TEMIIEPATYPHI.

2. Ilepenaua naBieHUs )KUKOCTBIO M TA30M.

3. Coolmaromuecs coCybl.

4. T'mapaBiudeckuil mpecc.

5. TlposBienne geicTBUs aTMOC(EPHOTO JaBIleHus, — Onepatop 3/10 000 "Komnanws "Tensop”  ————
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7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BHITECHEHHOM JKMJIKOCTH.
8. VYcnoBue miaBaHMs TeJ: IJIaBaHUE WM TOTPY)KEHHE Tell B 3aBHUCHUMOCTH OT COOTHOLICHHS
IUIOTHOCTEM TE€Ja U HKUIKOCTH.
Jlabopamopnuie pabomul u onvimeal.
1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOrpyKEHHON B KHUIKOCTh YaCTH TEJa.
2. OmpeneneHue BHITATKUBAIONIEH CUITBI, TEHCTBYIONIEH Ha TENO, MOTPYKEHHOE B JKUKOCTD.
3. TIpoBepka HE3aBUCUMOCTH BBITATKHBAIOIICH CUJIBI, JCHCTBYIOIICH HA TEJIO B )KUIKOCTH, OT MAaCChI
Tena.

4. OnbIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKMBAIOIIEH CUJIbI, JEHCTBYIOLIEH Ha TElO B
KHUJKOCTH, OT 00bEMA MOTPYKEHHON B KUAKOCTh YACTH T€a U OT IUIOTHOCTHU KHUAKOCTH.

5. KoncrpyupoBanue apeoMeTpa WM  KOHCTPYUpPOBaHHE JIOAKM M OIpeneneHue  eé
IPY30IO0ABEMHOCTH.

Pa3nen 5. PaGoTa u MOITHOCTb. DHEprus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAasg IUIOCKOCTh. [IpaBmio paBHOBecHs pbluara.
[IpumeHeHne mpaBuiIa paBHOBECHS pblyara K O5oky. «3omoroe mpaBuio» MmexaHuku. KIIJ[ mpocTsix
MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY M TEXHHKE.

Mexannueckast 3Heprusi. Kunerndeckas M noTeHuManbHas 3Heprus. [lpeBpaiieHue ogHOro BHA
MEXaHUYECKOI SHEPTruu B IpYyro. 3aKOH COXPAHEHUsS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuovie pabomot u onvimel.

1. Ompenenenue pabOTHI CUJIBI TPEHUS TPH PABHOMEPHOM IBMKCHHH Tela IO TOPU30HTAIBHOMN

MTOBEPXHOCTH.

2. HccrnenoBaHue ycIoBH PaBHOBECHS phlUara.

3. Hsmepenne KIIJl HakIOHHOM TIIOCKOCTH.

4. H3yueHue 3aKOHA COXpAaHEHUS MEXAaHUYECKOW IHEPTUU.

8 KVIACC

Paspnen 6. TenuioBblie siBJICHHS.

OCHOBHBIE MMOJOKEHUS MOJIEKYJIIPHO-KUHETHUYECKOM TEOpUU CTpOEHHUs BellecTBa. Macca u pa3mepbl
aTOMOB M MOJIeKyJ1. OTbIThI, HOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHHSI MOJIEKYISIPHOKUHETUYECKONW TEOPHUH.

Mogenu TBEPAOro, )KUIKOr0 M ra3000pa3HOro cocTosHUM BemecTBa. Kpucramimyeckue u amopdHble
Ttena. OObsICHEHHWE CBOWCTB Ta30B, KUIKOCTEH W TBEPIBIX TEJ HAa OCHOBE TOJOXKEHHH MOJICKYJISPHO-
KMHETHYeCcKol Teopuu. CMaunBaHME U KallUJUIIpHBIE ABJIEHUS. TENI0BOE paclIMpEHUE U CKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JABWKEHHUS YacTUL. BHyTpeHHsA
sHeprus. CrocoObl M3MEHEHWs BHYTPEHHEW SHEpruu: Telulonepeaada M coBeplieHue pabdoTbl. Buabl
TEIIONEepeIauu: TEIIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYEHUE.

KonnuectBo Temnorhl. YenbHas TEMIOEMKOCTh BEIIECTBA. T€MI000MEH M TEIJIOBOE PaBHOBECHE.
VYpaBHenue TemnoBoro 6ananca. [InaBneHue u oTBepieBaHre KPUCTALTHYECKUX BEIIECTB. Y IeNIbHAS TEII0Ta
mnaBneHus. [lapooOpa3zoBanue u konaeHcamnus. Micnapenne. Kunenwne. Y aenbHas TEIioTa mapooopa3oBaHus.
3aBUCUMOCTH TeMIIepaTypbl KUIIEHUS OT aTMOC(EPHOTO IaBICHUSI.

BrnaxHocts Bo3myxa.

DHeprusi TOIUIMBA. Y IelbHAas TEIIOTa CrOpaHusl.

[Tpunnuner paboter TermoBbix asurarenedt KIIJ TemmoBoro mpurarens. TemsoBble NBHTaTenud
3alATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAHEHMS U MPEBPAILLECHUS SHEPTUH B TEIUIOBBIX MPOIECCaX.

emoncmpayuu.

W Oneparop 370 OO0 "Komnatus "TeHsop" ————
ROKYVEHT QAR ABRTAROHHR AR
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3. HabnroneHue siBIEHUI CMauyMBaHUS U KAWL PHBIX SBICHUH.

4. HalmroneHue TeTIoBOro paciiupeHus Tedl.

5. M3meHeHue naBiieHHs ra3a npu U3MEHEHUU 00bEMA U HarpeBaHUU WIIH OXJIAXKICHUU.

6. IlpaBuna u3MepeHus TeMIEPaTyphbl.

7. Bunpl Temionepenayu.

8. OxJaxxaeHue Mpu COBEPIICHUU PaOOTHI.

9. HarpeBaHwue nmpu COBEpIICHUU PAOOTHI BHEITHUMHU CHUJIAMHU.

10. CpaBHeHUE TEMIOEMKOCTEN Pa3INYHBIX BEIIECTB.

11. HabGmroieHre KUMeHus.

12. HaGnroeHne moCcTOsTHCTBA TEMIIEPATyPhI MPH TUIABICHUU.

13. Moenu Tem1oBbIX ABUTATENIEH.

Jlabopamopusie padomut u onvimel.

OnbIThI 10 OOHAPYKEHUIO NEHCTBUS CUII MOJIEKYJISIPHOTO MIPUTSIKEHHUS.

OnpIThI 10 BRIPAIIMBAHUIO KPUCTAJJIOB [IOBAPEHHOM COJIM WJIM caxapa.

OnbIThI 10 HAOTIOACHUIO TETIJIOBOI'O PACIIUPEHUS Fa30B, KUAKOCTEH U TBEPIBIX TEIl.

Omnpenenenre AaBleHUs BO3AyXa B OAIUTOHE MITPHUIIA.

OnBIThI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh JAaBJICHUS BO3/lyXa OT €ro 00bE€Ma W HarpeBaHUs WUIIU

OXJTQXKICHUS.

6. IlpoBepka rumore3sl TUHEHHON 3aBUCHMOCTH JIMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TEMIEpPaTypHI.

7. HabnromeHue W3MEHEHUs BHYTPEHHEW SHEpPrud Tela B pe3ylbTaTe Terionepeaadd u paboTsl
BHEIIIHUX CHJI.

ok~ wdE

8. MHccrnenoBanue siBIeHUS TEII0OOOMEHA MTPH CMEIIMBAHUHU XOJIOAHOM U TOpsSYEi BOMIBI.
9. OmpeneneHue KOJIWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOAOM NpHU TEIJIOOOMEHE C HarpeTbiM
METAJIIMYECKUM LIUITUHAPOM.

10. Onpenenenuie yaeabHOM TEMIOEMKOCTH BEILIECTRA.

11. ViccnenoBanue mpoliiecca UCTIapeHus.

12. Onpenenenne OTHOCUTEIHHON BIAXXHOCTH BO3AyXa.

13. Onpenenenne yaenbHON TEIIOTHI TUIABJICHUS JIb/A.

Pa3pesn 7. JiekTpu4ecKue H MATHUTHBIE SIBJICHHS.

Onektpuzamus Ten. [[Ba poma sneKTpuYecKux 3apsnoB. B3amMopeicTBue 3apsHKEHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTB CUJIBI B3aUMOJCHCTBUSA 3apsKEHHBIX TEJl OT BEJIMYMHBI 3aPs/I0B U PACCTOSHUS MEXKIY
TeIamu).

Onekrpuueckoe mnone. Hampsok€HHOCTH — 3yekTpuueckoro mnond. [lpuHnun — cynepno3unuu
ANEKTPUYECKHUX MoJieH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn nsnexkrpudeckux 3apsiioB. DJIEMEHTapHbIM anekTpudeckuil 3apsa. CrpoeHue aroma.
[IpoBOIHUKYN M AUBIIEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOr O 3apsiia.

DNEeKTpUUECKUH TOK. Y CIIOBUS CYLIECTBOBAHMS AJIEKTPUUECKOT0 TOKA. VICTOUYHMKYN MOCTOSIHHOTO TOKA.
JIeCTBHS AIEKTPUYECKOTrO TOKA (TETIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B JKUIKOCTIX H
raszax.

Onexrpuueckass nenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. COonpoTHBIEHHE NPOBOJHUKA.
VY nensHOE conmpoTuBIIeHHE BemecTBa. 3akoH Oma g ydactka nenu. [locienoBarenpHoe M napajiesbHOE
COEMHEHHE ITPOBOJHUKOB.

PaGora um MomIHOCTH 3JeKTpUUecKOro Toka. 3akoH Jlkoyns—JleHuma. DnexkTpuueckue LENud U
MOTPEOUTENH ITEKTPHUUECKON YHeprun B ObITY. KopoTKoe 3ambikaHue.

[TocTostHHBIE MarHUTHI. B3anmoaeicTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHOE nojie. MarauTHoe noiie
3emMiu W ero 3HaueHue Ais kKu3HU Ha 3emse. OnbIT Opcrena. MarHuTHOE Mojie JIEKTPUYECKOro TOKa.
OIS eRFACP PRI TRE0OM.

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHOW NOAMNUCHIO
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DNEeKTpOABUTATENb TOCTOSSHHOTO TOKA. Vcronb30BaHue 31eKTpoIBUraTeseii B TEXHUUYECKUX YCTPOMCTBAX U
Ha TPaHCIOPTE.
Onbitet Dapages. SBieHue 3jeKTpoMarHuTHOM WHAYKIUU. [IpaBuno JleHma. DnekTporeHeparop.
Crioco0ObI OMYYEHHS FJCKTPUUYECKON IHEPTUU. DIIEKTPOCTAHIIMH Ha BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTUU.
Jemoncmpayuu.
DnekTpu3alus Teul.
JIBa pona 3JIEKTPUYECKHX 3apsAI0B U B3aUMOACUCTBUE 3apPSKEHHBIX TEl.
YeTpoicTBO U AEUCTBUE DIIEKTPOCKOIIA.
DnekTpocTaTuyeckas UHAYKIHUS.
3aKOH COXpaHEHMUs IJIEKTPUUECKUX 3apsiI0B.
[IpoBOTHUKY U AUDIIEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
HcTouHnKM TOCTOSHHOTO TOKA.
JIeNCTBHS DIIEKTPUYECKOT O TOKA.
. DIIEKTPUYECKUI TOK B JKUJIKOCTH.
. I"'a30BbIl pa3psia.
. U3Mepenne cuiibl TOKka aMIepMeTpOM.
. 3mMepenne 3J1eKTpUYEeCKOro HallpsKEHUsT BOJIbTMETPOM.
. PeocTaT 1 MarasuH conpoTHUBIECHUN.
. BzaumopeicTBre MOCTOSTHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXHOCTH Pa3/IeJICHUs IIOJK0COB MarHUTa.
. MonenupoBaHue MarHUTHBIX TTOJIEH TTOCTOSTHHBIX MAarHUTOB.

CoNoORrwdPE

e e el ol e =
O ~NOUIAWNR O

. OnbIT Dpcrena.

. MarauTHoOe noJjie ToKa. IJIEKTPOMAarHur.

. [lelicTBME€ MArHUTHOTrO TIOJISI HA TPOBOAHUK C TOKOM.

. DNEKTpOABUTATENb IIOCTOSHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMAarHUTHON MHAYKIIUH.

. OnbiTel Dapages.

. 3aBUCUMOCTH HAIPaBJICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHS.
25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuovie pabomot u onvimel.

OnBITHI 10 HAOTIOACHUIO STICKTPU3AINH T HHAYKIIUEH U PU COMPUKOCHOBEHUH.
UccnenoBanue neiicTBUS 3JIEKTPUUECKOrO MOJS Ha IPOBOJHUKHU U TUITIEKTPUKH.
COopxka u mpoBepka pabOThI AJICKTPUUYECKOM IETTH MOCTOSHHOTO TOKA.

W3mepenue u peryimpoBaHue CUIIbI TOKA.

N3mepenne u peryaupoBaHue HapsHKSHUS.

NN DNDNDN B
A WODNPEFE O oo
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HccnenoBanrie 3aBUCUMOCTH CHIIBI TOKA, HAYILIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA

W HalpsDKEHUS Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JICKTPUYECKOTO CONPOTHUBIICHUS MPOBOJAHUKA OT €ro
JUIMHBI, IIJIOUIa/I1 IONIEPEYHOro CEUeHUs U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKECHHUS HAMNpPsHKEHUH TPU TOCIEAOBATEILHOM COCAMHEHUU JIBYX
PE3UCTOPOB.

9. TIlpoBepka mpaBuiIa Ui CUJIBI TOKA MPU MapalieTbHOM COSTUHEHUU PE3UCTOPOB.

10. Onpenenenuie pabOTHI AIEKTPUIECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOpP.

11. Onpenenenre MOIHOCTHU AJIEKTPUUECKOr0 TOKA, BBIJICISIEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 IaMIIOUKY, OT HANpsHKEHUS Ha HEu.

13. Onpenenenne KITJl narpeBarens.

— 14 ViccirenoBanye MarHNTHOT'O B3aUMOAEUCTBIS TTOCTOSHHBIX MAarHUTOE "ePaTop 310 000 "Komnakwa "Tensop”  ————

AOKYMERT ABRHEEH HEMER T HOF Y FPO1s1 TOCTOSTHHBIX MarHUTOB IPH UX OOBETMHEHUH U Pa3/ICICHUN.
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16. UccnenoBanue AEHCTBHS 3JIEKTPHUUECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbIThl, 1EMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI B3aMMOJICHCTBHSI KaTYIIKU C TOKOM M MarHuTa ot
CWJIBI TOKA Y HAIIPABJICHUS TOKA B KATYLIKE.

18. N3yueHue aecTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19. KoncTpyupoBaHue U u3y4eHue padoThl SJEKTPOIBUTATEIIS.

20. Nzmepenue KI1/] anekTpoaBurareabHON yCTaHOBKH.

21. OUBITHl O UCCIIEIOBAHUIO SIBICHUS AJIEKTPOMArHUTHOM MHIYKIWW: WCCIIEAOBAaHHE H3MEHEHUH

3HAYEHUS U HANPaBJICHUS MHIYKIIMOHHOIO TOKA.
9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHUs.

Mexannueckoe ABMkeHHe. MarepuanbHas Touka. Cuctema  orcuéra. OTHOCHUTEIBHOCTH
MEXaHUYECKOro JBWKECHMs. PaBHOMEpHOE NpsMONMHENHOE ABMkeHue. HepaBHOMepHOE IPSMOJIMHEWHOE
nBrkeHue. CpenHsas 1 MTHOBEHHAsl CKOPOCTb Tejla IPU HEPABHOMEPHOM JBH)KECHHUH.

Yckopenue. PaBHoyckopeHHOE npsiMoninHeiiHoe aBuxkeHue. CBoOoaHoe najgenne. OnbiThl [ anumes.

PaBHOMepHOE nBI>KeHHE IO OKpykHOcTH. Ilepmon m uvacrora obOpameHus. JIuneilHas u yrioBas
cKopocTH. L{eHTpocTpeMuTenbHOE YCKOPEHHUE.

[Tepsriit 3akoH HeroToHa. Bropoi 3akoH Herotona. Tpernit 3akoH HerotoHa. [IpuHIun cynepnosuuuu
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TpeHUsl CKOJIbKEHHUs, CUJIa TPEHUS [TOKOs, APYyrue
BU/JIbI TPEHHUSL.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpEHHE CBOOOAHOro majeHus. J(BrkeHue niaHer
BOKpyr ComnHua. [lepBasg kocMuueckast CKopocTb. HeBeCOMOCTh U Eperpy3KH.

PaBHOBecue wmarepuanibHON TOYKU. AOcCOmOTHO TBEpHOE Teno. PaBHOBecue TBEPAOro Tema ¢
3aKpEIJIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

WNmnynec tena. MIzMenenue nmmynbca. Mnynbe cuibl. 3aKOH COXpaHEHUs UMITylbca. PeakTuBHOE
JBUKCHHUE.

Mexannueckass pabora u MomHOCTb. Pabora cui TsbkecTH, ynpyroct, TpeHus. CBs3b 3HEPIUM U
paOotel. IloTeHuManbHas >Heprus Tena, NOJHATOrO Haj MOBEPXHOCThIO 3eMid. [loTeHLuanbHas SHEprus
ckaroll npyxusHsl. Kunermueckass sHeprusi. Teopema O KHHETHYECKOH SHEpPruu. 3aKOH COXpaHEHHS
MEXaHUYECKOM SHEPrUU.

Hemoncmpayuu.

1. HaGnroneHue MeXaHUYECKOr O IBUKEHHUS Tella OTHOCUTENBHO Pa3HbIX TeJ OTCUETa.

2. CpaBHeHME ITyTell U TPACKTOPHUH IBMKEHUS OJHOI'O U TOrO K€ TeJa OTHOCUTEIBHO PasHbIX Tell

OTCYETA.

3. H3mepeHune cKOpOCTH U YCKOPEHUS MPAMOIMHENHOIO ABUKEHHMSL.

4. HWccnenoBaHne NpU3HAKOB PaBHOYCKOPEHHOI'O ABM)KEHHUS.

5. HabmoneHue 1BuXeHHUs Tela 110 OKPYKHOCTH.

6. HaOmroneHne MeXaHWUYECKHUX SIBIICHUH, MPOUCXOJMNINX B cucTeMe orcuéra «Temexka» mpu eé

PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIbHO KaOuHeTa (PU3MKH.

7. 3aBUCHMOCTH YCKOPEHHUS TeJla OT MACChl TeJIa U JIEHCTBYIOMIECH Ha HETO CHJIBI.

8. Habmionenue paBeHCTBA CHJI IIPU B3aUMOJICHCTBUU TeIl.

9. UM3meHeHwme Beca Tena NpU yCKOPEHHOM JBIIKECHHH.

10. ITepenaya uMmnysabca Npu B3aUMOJACHCTBUH Tell.

11. ITpeoGpa3oBaHus 3HEPTUU NIPH B3aUMOJEHCTBUHU Tell.

12. Coxpanenune uMnysabca Ipyu HEYIPYTroM B3aUMO/ICHCTBUH.

13. Coxpanenune uMnysbca npyu abCOMOTHO YIIPYroM B3aUMOJEHCTBUU.

14. HaGmoneHne peakTUBHOTO JBUKEHHUS.

15, Coxpanenne MEXaHMYECKON SHEPTUH TIPH CBOOOIHOM ITaeHn i, Oneparop 310 000 "Komnanws "Tensop”  ————
ROKYMERT OBRSARRIFE MEQANPRTYERD I SHEpruM pK IBUKEHHH TeJla M0 AeHCTBUEM MPY/KUHBL.
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Jlabopamopusie pabomut u onvimel.

1.

©Coe~Ne

10.

11.

KoHcTpynpoBanue TpakTa JJIs pa3roHa M JabHEHIEro paBHOMEPHOTO JIBIDKEHHSI IapHKa WA
TEJICKKU.

OmnpenerneHue cpeqHeld CKOPOCTH CKOJNBKEHHsI OpyCKa WM JBIJKCHHS IApUKa 10 HAKIOHHOM
TUTOCKOCTH.

Omnpenenenre yCKOpeHHs Teja MPU PpaBHOYCKOPEHHOM JBUKEHHH 110 HAKIIOHHOW TIOCKOCTH.
HccnenoBanrie 3aBUCHMOCTH TTYyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JIBM)KCHUU 0€3 HadaIbHOMN
CKOPOCTH.

[IpoBepka rUMOTE3BI: €CIU TPU PABHOYCKOPCHHOM JBIDKCHUU 03 HAYaJIbHOM CKOPOCTH ITyTH
OTHOCSITCS KaK psiJl HEUETHBIX YHUCET, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanrie 3aBUCIMOCTH CHUTBI TPSHHS CKOJTBKCHHS OT CHITBI HOPMAJTBHOT'O JIABJICHHUS.
Omnpenenenre KO3PGUIUEHTA TPESHUS CKOTBKEHUS.

OnpenesneHne KECTKOCTHU TP YKHHBI.

Omnpenenenne pabOTHl CHIIBI TPSHHsI NMPU PABHOMEPHOM JIBIDKEHUH Tella TI0 TOPH30HTATBHOU
MTOBEPXHOCTH.

Omnpenenenne pabOTHI CHITBI YIIPYTOCTH MPHU MOABEME TPy3a C UCIOIB30BAHUEM HETIOABMKHOTO U
MOJIBMXKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpAHEHUS SHEPTHUH.

Pasnen 9. Mexanuveckne KoJie0aHUs U BOJIHBI.

Koneb6arensnoe asmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHWM: TEPHOJl, 4acTOTa, aMIUIUTY/a.
MaremaTtuueckuil U pyKUHHBIN MasTHUKH. [IpeBpaliieHne sHepruu npu Koine0aTeIbHOM JIBHXKEHUU.

3aryxatomue konebaHusi. BeinyxkaeHHpie konebanus. Pesonanc. Mexanndeckue BOnHBL CBOWMCTBa

MexaHudeckux BoJiH. [IpogonbHble U monepeyHbie BOIHBL. JJIMHA BOJHBI U CKOPOCTh €€ paclpOCTPaHEHHUS.
MexaHu4ecKkre BOJHBI B TBEPIOM Telle, CEHCMUYECKUE BOJIHEI.
3Byk. ['poMKOCTB 3BYKa 1 BeicOTa TOHA. OTpaxenue 3Byka. UH(pa3ByK u yIbTpa3ByK.
Jemoncmpayuu.

oukrwpnE

Habmtoienue xonebanuii Tei noja ASHCTBUEM CUJIBI TSKECTU U CHIIBI YIPYTOCTH.
Habnronenue koneGanuii rpy3a Ha HUTH M Ha IIPYXXHUHE.

Habmntoienue BeIHYKIEHHBIX KOJIeOaHUH U pe30oHaHca.

PacnpocTpanenue npoaoIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIN).

Habntoienue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHUECKHUI PE3OHAHC.

Jlabopamopnuie pabomul u onvimeal.

ok wpdE

7.

OmnpeneneHre 4acTOTHI U IepHUoIa KoeOaHni MaTeMaTHYeCKOro MasTHUKA.

Omnpenenenre 4acToThl U epuojia KoedaHuil mpy>KMHHOTO MasiTHUKA.

HccnenoBanne 3aBUCUMOCTH NTEPHO/Ia KOJIEOaHUH IMOIBEIIICHHOT O K HUTH T'Ppy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH Tepro/ia KoeOaHU NPY>KUHHOTO MasiTHUKA OT MacChl rpy3a.
[IpoBepka HE3aBUCHMOCTH INepHoa KoJeOaHu Irpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a.
OnbITHl, AEMOHCTPUPYIOILIME 3aBUCUMOCTD MIepHoJia KoeOaHui NpYyKHHHOTO MasiTHUKA OT MacChl
rpy3a 1 )KECTKOCTU MPYKUHBL.

W3mepenue yckopeHus cBOOOTHOTO MaieHusl.

Paszpnen 10. DnekTpoMarHuTHOE 110J1€ M 3JIEKTPOMATHHUTHbIE BOJIHBI.

DIIEKTPOMArHUTHOE MoJe. DJIEKTPOMarHuTHbIE BONHBL. CBOMCTBA 3JIeKTpOMarHuTHeIX BojH. [llkana
3JIEKTPOMArHUTHBIX BOJH. VcTionb30BaHNe 3IEKTPOMArHUTHBIX BOJH /1711 COTOBOM CBSI3H.

DnekTpoMaruuTHas mpupoaa ceera. CKopocTh cBeTa. BomHOBbIE CBOMCTBA CBETA.

Jemoncmpayuu.

1.

CBo¥icTBa 3JIEKTPOMAarHUTHBIX BOJIH.

n
L.

BOIHOBEIE CBOMCTBA CBETA. Onepatop 340 000 "KomnaHus "TeH3op" ——

RO GOPH IO pRATEDHBOIRBIME S bim b1,
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1. W3ydeHwue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIILI0 MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIC SIBJICHUS.

JIygeBast monenb cera. Mcrounuku cBera. lIpsiMonuHelHOE pacrnpocTpaHeHHE CBeTa. 3aTMEHMS
Connua u Jlynel. Otpaxenue cpeta. [1mockoe 3epkaio. 3aKoH OTpakKeHHUs CBETA.

[Ipenomnenue cBera. 3akoH IMpesnomiieHus cBera. [lomHOe BHYTpPEHHEE OTpaKEHUE CBETA.
Hcnonb3oBaHre MOMHOIO BHYTPEHHETO OTPAKEHHS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xox nyueii B tuH3e. OnTudeckas cucrteMa (horoanmnapara, MUKpPOCKOIIa U Telaeckona. a3 kak
ONTHYECKasi CUCTEMA. BIM30pyKOCTh U 1alTbHO30PKOCTb.

Pasnoxenue 6enoro ceera B cnektp. OnbiTel HotoToHa. CliokeHue CeKTpaabHbIX 1BETOB. Jlucnepcus
CBETA.

Hemoncmpayuu.
[IpssMonMHEHOE pacIpOCTpaHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyyenue n300pa>keHuil B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJlax.
[Ipenomienue cBera.
Onrtuyeckuif CBETOBO/I.
Xon nydeii B cobuparorieit TmH3e.
Xox nydel B paccenBaroLIeH JIMH3E.
[Tony4yeHnue n300pakeHU C MOMOILBIO JIMH3.

CoNoa~wWdE

[Ipunnun neiictBus ¢oroanmnapaTa, MUKPOCKOIA U TEJIECKOMA.
10 Mopens rnasa.
11. PaznoxxeHue 6enoro cBeTa B CIEKTP.
12. TTony4yenue Genoro ceera Mpu CI0KEHUH CBETa Pa3HBIX [[BETOB.
Jlabopamopnuie pabomul u onvimeol.
1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPAXKEHMsI CBETOBOIO Jiyya OT yrJia [1aJeHUs.
2. VI3yueHue XapakTepUCTUK N300paKEHUs MPEAMETa B MIOCKOM 3epKae.
3. MHccrnenoBaHue 3aBUCHMOCTH YTJIa MPEOMJICHUs CBETOBOTO Jiyda OT yIJia MaJeHUus Ha TPaHUIe
«BO3JLyX—CTEKIIO».
4. Tlomy4yeHue N300pa)KEHUM C TIOMOIIBIO COOMPAIOIIEH JTMH3HI.
5. Ompenenenne (HOKYCHOTO PaCCTOSHUS U ONTUYECKON CHITBI COOUPAIOLIEH JTHH3BI.
6. OMBITHI IO PA3TIOKEHHUIO OEITOTO CBETA B CIEKTP.
7. OnBITHI IO BOCIIPUATHIO I[BETA MIPEIMETOB IPH UX HAOIIOJEHUN Yepe3 LIBETOBBIE (PUITBTPHI.
Pa3nen 12. KBaHnTOBBIC SIBJICHMS.
OmnsiTel Pesepdopaa n nnanerapuas mojens aroma. Moaens atoma bopa. Mcnyckanue u nmorjomienue
cBera aToMoM. KBaHThI. JInHeYaThie CIEKTPBI.
PamnoaktuBHOCTE. Anb(a, 6eTa- u ramma-u3nydenus. CTpoeHHe aTOMHOTO siapa. HykimoHHas Moenb
aToMHOr o sjapa. M3ortonsl. PaguoaktuBHbie npeBpanieHus. Ilepuon nomypacnaaa aTOMHBIX €.
SAnepHble peakinu. 3aKOHBI COXPAHEHUsSI 3apsIOBOIO U MACCOBOTO YUCEN. DHEPrusi CBSI3U aTOMHBIX
anep. CBsa3b Maccsl ¥ 3Hepruu. Peakuuu cunTtesa u aenenus anep. Mcrounuku sneprun ConHua u 3BE31.
AnepHas sHepreTuka. J[eMcTBUS paIMOAKTUBHBIX N3JIy4€HHUH Ha )KUBBIE OPTaHU3MBI.
Jemoncmpavyuu.
CrieKTphl U3NTy4€HUs U TOTJIOMIECHHUS.
CrieKTpsl pa3IMyHBIX Ta30B.
CrnekTp Bogopoza.
Habnronenue TpekoB B kamepe Bunbcona.
PaGora cuérurka MOHU3UPYIOMINX U3TyISHHH.

2R

Perucrpanus nsirydeHus NpUpPOJIHBIX MUHEPAIIOB U IPOAYKTOB.
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2. VccnemoBaHue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY TTyTH (TI0 hoTorpadusim).

3. H3mepenue paamoakTUBHOTO (OHA.

IloBTOpHTELHO-0000 A0 IIMIT MOYJIb.

[ToBTOpHUTENHHO-0000IIAIOUN  MOIYNb MpEeAHAa3HAueH J[Uid CHUCTEeMaTh3alMi U 0000IIeHUs
MIPEIMETHOTO COJCPKAHUS U ONBITA IEATEILHOCTH, MPUOOPETEHHOTO TIPU U3YYCHUH BCEro Kypca GU3UKH, a
TaKkKe U1 TMOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY SK3aMeHy MO (QHU3UKe Uil O0y4arouuxcs,
BBIOPABIIHX TOT YUCOHBIN MPEIMET.

[Ipu n3ydeHnu JAHHOTO MOAYJISL PEATU3YIOTCSA U CUCTEMATU3UPYIOTCS BUbI IEATEIbHOCTH, HA OCHOBE
KOTOPBIX 00€CIeunBacTCsl JOCTIDKCHHE NPEIMETHBIX W METANpPeIMETHBIX IUIAHHUPYEMBIX PE3yJbTaTOB
oOyueHusi, popMupyeTcs eCTeCTBEHHOHay4YHasi TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOAOB HCCIEAOBAHUS
SIBJICHUH TPUPOABl W TEXHUKH, OBJAJCHUE YMEHUSIMH OOBICHATh (U3UYECKUE SIBIICHUS, MPUMEHSIS
MOJIy4eHHBIEC 3HAHUS, PEIlIaTh 3a/1a4d, B TOM YHCIIE KaY€CTBEHHbBIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNHaNTEHO JEATENbHOCTHBIM XapakTep JaHHOrO pasfelia peanusyeTrcss 3a C4€T TOro, 4To
00yJaronIuecst BHITOIHSIOT 33/IaHUs, B KOTOPBIX UM IMPEAJIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHMHM pACMO3HABaTh M HAYYHO OOBICHATH (PU3MUECKHUE SIBICHUS B
OKpY’Karollel MPUPOE U MTOBCEIHEBHOM KU3HU;

WCIONB30BaTh HAYYHBIE METOMABI MCCIEIOBAaHUS (PU3NYECKUX SBICHUM, B TOM YHCIE Ul IPOBEPKU
TUTIOTE3 U TIOJyUYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAy4YyHbIE OCHOBBI HamOoJee BaKHBIX JOCTH)KCHHUI COBPEMEHHBIX TEXHOJOTWMU, HaIlpHUMep,
MPAKTUYECKOT'0 MCIOIb30BAHMS PA3JIMYHBIX HMCTOYHMKOB DHEPTUM HA OCHOBE 3aKOHA MPEBPAIICHUS H
COXpaHEHUs BCEX U3BECTHBIX BUJIOB YHEPTUH.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TITPOI'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30BAHUA

N3yuenne ¢u3mkun Ha ypOBHE OCHOBHOTO OOIIETO OOpa3oBaHWs HAIMPaBIEHO Ha JIOCTHKCHHE
JUYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrate nzydenus Gpu3nKu Ha ypoBHE OCHOBHOTO 00111ero o06pa3zoBaHus y odydaromierocs 0yayT
chOPMUPOBAHBI CIEAYIONINE TUIHOCTHBIC PE3yIbTaThl B YACTHU
e 1) naTpHOTHYECKOr0 BOCIIUTAHUSA:
® - IPOSIBJICHHE MHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOIN (U3NYeCcKol HAyKH;
® - [ICHHOCTHOE OTHOIICHHUE K JOCTUKEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;

e 2) rpa’kIaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

® - FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJICHHH OOIIECTBEHHO 3HAYUMBIX U STUYECKHX MPOOIIEM,
CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN (DU3UKH;

® - OCO3HAHUE BAXKHOCTH MOPAIbHO-3THYECKUX MPUHIIUIIOB B IEATEIbHOCTH YUEHOTO;

e 3)3cTeTHYECKOr0 BOCIIUTAHMSI:

® - BOCHPHATHE ICTETUYECKUX KAa4eCTB (PM3MUECKOW HAyKW: €€ TapMOHHUYHOI'O MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

® - OCO3HAHHE IEHHOCTH (PU3NYECKONW HAyKH KaK MOIIHOI'0 WHCTPYMEHTa TMO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMH, BAXKHENIIEN COCTABIIAIOLIEH KYJIBTYPBI;

® - pa3BUTHE HAYYHOU JI0003HATENLHOCTH, HHTEPECA K UCCIIE0BATEIbCKOM IEATEIbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 3I0POBbSI H IMOLMOHAJILHOTO 0J1ar0NMOJIyYHs:

® - OCO3HaHHUE I[EHHOCTU 0e30macHoro oopasa KHU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BAXKHOCTH
npaBwJl 0€30MacHOrO IOBEJIEHUS Ha TPAHCHOPTEe, Ha JOporax, C OJJIEKTPUYECKUM U TEMJIOBBIM
000pyIOBaHUEM B JIOMAIIHUX YCIOBHSIX;

e - chOpMUPOBAHHOCTh HaBbIKa pediekcuu, MpU3HaAHUE CBOETO MpaBa HA OMIMOKY M TaKOro e MpaBa y
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® - AKTUBHOE YYaCTHE B PEIICHUH MMPAKTUIECKUX 3a7a4 (B paMKax CeMbH, 00pa30BaTEIIbHON OpraHu3allni,
ropoja, Kpasi) TEXHOJIOTMYECKOW M COLMAJbHOW HaNpaBlIEHHOCTH, TPEeOyIOIMMX B TOM 4YHCIE U
bu3nUecKkux 3HaHUM;
® - UHTEpeC K MPAKTUUECKOMY M3YYCHHIO MPOQeCcCHii, CBA3aHHBIX C (DU3HKOM;
e 7) 3K0JIOTHYECKOI0 BOCIIUTAHUS
® - OpUEHTAalMs HAa TpUMEHEHNEe (PU3UIECKUX 3HAHUHN ISl PEIICHHS 3a7a4 B 00JIaCTH OKPY>KaIOIIEH CpeJIbl,
TUTAHUPOBAHMSI TIOCTYIIKOB U OIEHKU WX BO3MOXHBIX TIOCIEICTBUM TSl OKPY>KAIOLIEH Cpebl;
® - 0CO3HAHHE II100aTILHOI0 XapakTepa SKOJIOrMUECKUX Mpo0IeM U MyTel UX pelieHus;
e §8) ajanTanMu K U3MEHSIOIIMMCS YCJIOBHAM COLMATBHOM M MPUPOIHOM CPebl:
e - TOTPeOHOCTH BO B3aMMOJACWCTBUM TMPU BBINOIHEHUH HCCIEAOBAHUNA U TPOEKTOB (PU3UUECKOit
HAIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM IPYTHX;
® - TIOBBIIIICHHUE YPOBHS CBOCH KOMITIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIeITeITbHOCTb;
e - noTpeOHOCTh B HYOPMUPOBAHUH HOBBIX 3HAHUH, B TOM Yncie (HOPMYITHPOBATH UACH, IIOHSATHUS, TUTIOTE3bI
0 (hM3MIeCKUX 00BEKTAX U SBJICHHSIX;
e - 0co3HaHUE Ne(PUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00JIaCTH (PU3UKH;
® - IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUHN HOBBIX (PM3HUECKUX 3HAHUII;
® - CTpEeMJICHHE aHAJIM3UPOBAThH U BBISABIIATH B3aUMOCBSI3U IPUPObI, 0OIIECTBA U SKOHOMUKH, B TOM YHCIIE
C HCTIOJIb30BaHUEM (DU3MYECKUX 3HAHUM;
® - OIIEHKa CBOUX JEUCTBUU C Y4€TOM BIHSHHUS Ha OKPYXKAIOIIYIO CpPEly, BO3MOXHBIX TJI00ATbHBIX
IIOCJICICTBUM.
METAINIPEIMETHBIE PE3YJIbTATBI
B pesynpraTre ocBOeHUs mporpamMMmbl Mo (PU3WKE HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Y
oOyuaromierocsi OynyT chopMHUpOBaHBI MeTaNpeIMeTHbIe Pe3yJbTAThl, BKIIOYAIOIINE O3HABATEIbHBIC
VHUBEpCaIbHbIC YICOHBIC JCHCTBHS, KOMMYHUKATUBHBIC YHUBEPCATHHBIC YICOHBIC TCHCTBYS, PETYJIATUBHEIC
YHHUBEpCATbHBIC YI4COHBIE TCHCTBUS.
ITo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YYeOHbIe 1eiiCTBUS
ba3oBble Jiorn4eckune AeMCTBUSA:
® BBIABIATH U XapaKTEPU30BaTh CYIECTBEHHbIC TPU3HAKU OOBEKTOB (SIBICHUN);
® YCTaHABIMBAaTh CYUIECTBEHHbI MpPU3HAK KiIacCU(UKAIMU, OCHOBaHUSA JJs 0000IIeHUS U
CpaBHCHHS,
® BBIABIATH 3aKOHOMEPHOCTH M TPOTHBOpPEYMs B paccMaTpuBaeMbiX (akTax, ITaHHBIX U
HAOJIOICHUSX, OTHOCSIINUXCS K (PU3UUCCKUM SBIICHUSIM;
® BBIABIATH NMPUINHHO-CICJCTBEHHBIEC CBS3M MPH U3YYCHUHM (U3NYECKUX SIBICHUI W IMPOIIECCOB,
JIeNIaTh BBIBOJBI C MCIIOJIb30BaHUEM JEAYKTUBHBIX M MHAYKTUBHBIX YMO3AKIIOUEHHH, BBIIBUTAThH
TUTOTE3bI O B3aUMOCBSI3IX (PU3NUYECKUX BEITUYHH,
® CaMOCTOSITENbHO BBIOMpaATh CMOCOO pemieHus YydeOHOM Qu3nyeckol 3aaadn  (CpaBHEHHUE
HECKOJIbKMX BAapUAHTOB DEIICHHS, BHIOOp Hanboiee MOIXOANIETO0 C YYETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHEB).
ba3oBble ucciienoBaTelbCcKue 1eiiCTBUA !
®  HCIOJIb30BAaTh BOMPOCHI KAK UCCIEI0BATEIbCKUA HHCTPYMEHT MO3HAHUS;
® TMPOBOJUTH IO CAMOCTOSITENBHO COCTABICHHOMY IIJIaHY OMBIT, HECIOXHBIM (QU3NYeCKuit
9KCIIEPUMEHT, HEOOJBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
® OICHUBATh Ha IPUMEHHUMOCTb U JIOCTOBEPHOCTH HH(POPMAITUIO, MTOTYICHHYIO B XOJI€ UCCIICIOBAHUS
WJIHM SKCTIEPUMEHTA;
®  CaMOCTOATENBHO (HOPMYITHPOBATH OOOOIICHWS ¥ BBIBOABI IO pPE3yIbTaTaM MPOBEIEHHOTO
HaOIIO/ICHUS, OBITA, UCCIIEIOBAHMUS,
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Padora ¢ unopmanuei:
® TPUMEHSTH PA3TUYHBIE METO/IbI, HTHCTPYMEHTHI U 3aIIPOCHI IPH MOKCKE U 0TOOpe HHPOpMAITUN UITH
JAHHBIX C YUYETOM MPEATIOKEHHON YaeOHOH (PH3NUeCcKOn 3a1auu;
® aHaTM3WPOBATh, CUCTEMATHU3MPOBATh M HMHTEPIPETUPOBATH WH(OPMAIIMIO PA3TUYHBIX BHUAOB U
(dhopM TIpeICTaBICHUS;
® CaMOCTOSITENILHO  BBHIOMpAaTh  ONTUMAIBHYIO  (OpMYy  MpencTaBieHUS  MHPOpPMAIMH |
WTIOCTPUPOBATH peliaeMble 33/1a4l HECTOKHBIMU CXeMaMU, AUarpaMMaMiy, HHOU rpaduKoil 1 ux
KOMOHWHALIHSIMHU.
KoMMyHuKaTHBHBIEC yHUBEPCAJIbHbIEC Y4eOHbIE 1eliCTBUSA:
e B X0j€ 00CYXICHHUS YIeOHOr 0 MaTepHaia, pe3yJbTaToB Ja00opaTOPHBIX pabOT U MPOEKTOB 3a/1aBaTh
BOIIPOCHI 10 CYILIECTBY 00CYK1aeMOIl TEMBI U BBICKA3bIBATh UJEH, HAIICICHHBIC HA PELICHHUE 3a/1a41
U TIOJ/Iep KaHKe OJlaroenareIbHOCTH OOIICHNUS;
® COIOCTaBJSTh CBOU CYXJICHHUS C CYXACHUSMH IPYTHX YYAaCTHHKOB JHANOra, OOHapyXHBaTh
pasyn4ue U CXOJCTBO MO3ULIUH;
® BBIPaXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMCHHBIX TEKCTaX;
e MyOJWYHO TPEJCTABIATh PE3YyJIbTAThl BBITOJHEHHOTO (U3WYECKOTO OINbITa (SKCIEPUMEHTA,
UCCIIEIOBaHMS, IPOEKTA);
® [IOHMMAaTh M MCIIOJ30BATh NMPEHMYIIECTBAa KOMAaHHON ¥ WHAWBHIYAIbHONW pabOTHI IPU PEUICHUN
KOHKPETHOH (pU3NYECKON MPOOIIEMBI;
® T[pPUHUMATh LIETH COBMECTHOM [EATENbHOCTH, OPraHU30BBIBATh IEUCTBUS MO €€ JOCTHXKEHHUIO:
pacnpenensiTh poiid, 00CYX IaTh MPOLIECCHl U PE3YJIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS
HECKOJIbKHX JIIOJIEH;
®  BBINOJHATH CBOIO YacTh pabOThI, JOCTUrasi KAYECTBEHHOI'O Pe3yJibTaTa 10 CBOEMY HAIIPaBJICHUIO U
KOOPJWHHPYS CBOU ACUCTBUS C APYTUMHU WICHAMHU KOMAH/IbI,
® OIEHMBATh KAayeCTBO CBOET0 BKJIaJa B OOMIMH MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
chOopMyITHPOBaHHBIM YYaCTHUKAMH B3aMMOICHCTBUSI.
PeryisiTuBHbIE YHUBEpPCAJbHbIE yUeOHbIe IeiicTBUS
Camoopranu3amnus:
®  BBIABIIATH MIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIHSIX, TPEOYIOIIHX ISl pelIeHUs (PU3HIECKUX
3HAHUIM;
® OpHCHTHUPOBATHCS B PAJNIMUYHBIX TOAXONAX MPUHATHS PENICHUN (MHIWBUIYATbHOE, MPUHSATHE
pellleHus B TPYIINe, IPUHATHE PELISHUI TPYIIOif);
® CaMOCTOSITEIBHO COCTABJIATH aJTOPUTM pelieHus GU3MUeCcKOi 3ajaun WK IJ1aHa UCCIIEOBAHUS C
y4€TOM MMEIOLINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh MpeiaracMbie
BapHaHThI PEIICHHUI;
e Jienath BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMOKOHTPO.Ib, IMOLMOHAIbHbII HHTEJIEKT:
e J1aBaTh a/ICKBAaTHYIO OLICHKY CUTYallUM U MpeJyiaraTh IiaH e€ N3MEHEHUS,
e OOBSICHATH NPUYHHBI JOCTIKCHHS (HEIOCTH)KEHUS) PE3yJAbTATOB NESATEIBHOCTH, JAaBaTh OICHKY
pUOOPETEHHOMY OIIBITY;
® BHOCUTb KOPPEKTHBBI B JESATENHOCTb (B TOM 4YHCIE€ B XOJ BBIIOJHEHUS (PU3UUECKOIO
UCCIICIOBAaHUS HJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBILUXCS CUTYaIlHil,
YCTaHOBJIEHHBIX OIIUOOK, BOSHUKIINX TPYAHOCTEH;
® OIEHUBATh COOTBETCTBHE Pe3yJbTaTa LI€JIH U YCIOBUSM;
e CTaBUTH ce0s HA MECTO APYroro 4ejoBeKa B XOJE CIOpa WJIM JAUCKYCCUM Ha Hay4YHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYIroro;
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HNPEAMETHBIE PE3YJIBTATHBI

K xonny obydyenuss B 7 Kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE JIOJKHBI OTpa)xarb

c(hOPMUPOBAHHOCTH Y O0YYAIONINXCS YMEHHUIA:

® ICIIOJIb30BATh MOHATHUS: PU3NUECKIE U XUMUYECKHE SBIICHUS, HAOII0ICHIE, SKCTIEPUMEHT, MOJIEIb,
TUTIOTE3a, CAUHUIBI (U3UYECKUX BEIUYHH, aTOM, MOJIEKYJa, arperaTHhIE€ COCTOSHUS BEIIEeCTBa
(TBépHoe, XHUAKOe, razoo0pa3HOe), MEXaHWYECKOe MABIKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
MIPSIMOJIMHEMHOE), TPACKTOPHUsI, PaBHOICUCTBYIONIAs Ccuja, AedopManus (yrnpyras, TracTuaeckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

e pasnuuarth sBieHus (auddys3us, TEMIOBOE ABUKEHHUE YAaCTHI] BELIECTBA, pABHOMEPHOE JIBHKEHUE,
HEPaBHOMEPHOE JIBIDKCHHE, WHEPIUS, B3aUMOJICUCTBUE TEJ, pPaBHOBECHE TBEPABIX TEI C
3aKpEIIEHHOM OCBhIO BpallleHMs, Nepeiada JaBieHUsl TBEPIbIMHU TEIaMH, )XKUAKOCTSIMH U Ta3aMH,
aTMoc(epHOe JaBJICHHE, TJIaBaHUE TEJI, IPEBPAIICHUS MEXaHHYECKOW YHEPTUH) TIO OMHCAHUIO UX
XapaKTEePHBIX CBONCTB ¥ HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHHE;

® pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (U3UUYECKUX SBJICHUHN B OKPY)KAIOIIEM MHUpPE, B TOM UHCIE
busnueckue SBJICHHS B MPUPOAC: MPUMEPHI IBIKEHUS C PA3IMYHBIMU CKOPOCTSIMH B JKUBOU U
HEXMBOW TMpUPOJE, ACUCTBUE CHUIIBI TPEHUS B MPHUPOJE U TEXHUKE, BIUSHHE aTMOCHEPHOrO
JTABJICHUSI HA KUBOW OpPraHW3M, IJIaBaHWE PbIO, phIYard B TEJE YEIOBEKA, IPH 3TOM IEPEBOIAMTH
MPAKTHYECKYIO 3a/lady B y4eOHYIO0, BBIIEATH CYHIECTBEHHBIE CBOMCTBA (IpU3HAKK) (HU3HUECKUX
SIBIICHHI;

® ONHUCHIBATh U3YYEHHBIE CBOICTBA Tel U (PU3MUECKUE SBICHHUS, UCTIONB3Ys (PU3NUECKHE BETUIUHBI
(macca, 00bEM, IIIOTHOCThH BELIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIA YIIPYTOCTH,
cuja TSKECTH, BEC Tejla, CHJIa TpEHUs, JaBlieHue (TBEPIOro Teia, >KUJIKOCTH, Tas3a),
BBITAJIKUBAIOIIAs CHJIa, MEXaHW4Yeckas paloTa, MOIIHOCTh, IIJIEUO CHJIBI, MOMEHT CHIIBI,
KO3 UITUEHT TIOJIE3HOTO JCHCTBHUS MEXaHU3MOB, KWHETUYECKAs ¥ TTOTCHIIMATbHAS DHEPTHS ), TIPU
OIMKCAaHUU MPAaBUIBLHO TPAKTOBATH (PU3NYECKHI CMBICI UCTIONIB3YEMbIX BETMYHH, UX 0003HAUYECHUS U
CIVHULB (DU3UYECKUX BEIUYHH, HAXOIUTh (OPMYJIbI, CBS3BIBAIONIME ITAHHYIO (QU3NYCCKYIO
BEJIMYMHY C JIPYTMMH BEITUYMHAMHU, CTPOUTH TpaduKud H3YyYEHHBIX 3aBHUCHUMOCTEH (pu3mueckux
BEJINYWH;

®  XapaKTepU30BaTh CBOWCTBA Tel, (PU3MUECKUE SIBICHUS M MPOIIECCHI, UCIIONIB3YS MPaBUiIa CI0KEHUS
cui (BIOJb OJTHOM TIpsiMOit), 3aKoH ['yka, 3akoH Ilackains, 3akoH ApxuMmena, MPaBUI0 PaBHOBECHUS
peryara (0JI0Ka), «30JI0TOC TPABHUIIO» MEXaHUKH, 3aKOH COXPAHCHHSI MEXaHUYECKOW YHEPTUH, TPU
HTOM J1aBaTh CJIOBECHYIO ()OPMYIHUPOBKY 3aKOHA U 3alUCHIBATh €T0 MATEMAaTUUYECKOE BhIPAKEHHE,

e OOBSCHATHh PU3MUECKHE SIBICHUS, TIPOIECCHI U CBOMCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE CUTYaIIHi
MPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBISBIATh NPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
o0BsiCHEHHE M3 1—2 JOrMYecKWX IaroB ¢ OMOpOW Ha 1—2 W3yYEHHBIX CBOMCTBA (HU3UUECKUX
SIBIICHUH, PU3NYECKUX 3aKOHA WIIA 3aKOHOMEPHOCTH;

e pemarh pacu€THble 3aJayd B 1—2 AeicTBUs, MCMONB3Yys 3aKOHBI U (POPMYJBI, CBS3BIBAIOIIUE
(¢u3UYeCKHe BEIMYMHBI: Ha OCHOBE aHaJIM3a YCJIOBHUsS 3aJa4M 3alHCHIBATh KPAaTKOE YCIOBHUE,
MOJICTABIATh (PU3MUYECKUE BETUYUHBI B (JOPMYIIBI U MPOBOAHUTH PACUYEThI, HAXOIUThH CIIPABOYHBIC
JTaHHBIE, HEOOXOMMBIC JIJISI PEIICHUS 33]1a4, OIICHUBATh PEATMCTUYHOCTH MOTYYEHHOW (PU3UIECKOM
BEJINYUHBI;

® pacrmo3HaBaTh MNPOOJIEMBI, KOTOpPbIE MOXHO PEIIUTh HpPHU TMOMOLIM (U3UUYECKUX METOJOB, B
OMHUCAHUU HCCJICIOBAHMS BBIJCIATH MPOBEPSEMOE MPEANONOKEHUE (TUIOTE3Y), pa3ivyarh U
WHTEPIPETHUPOBATH MOTYYCHHBINA Pe3yabTaT, HAXOIUThH OIIMOKU B XOJI€ OMbITA, ATIaTh BBIBOJBI 11O
€ro pe3ysbTaraM;

® POBOJUTH OMBITHl MO HAOMIONECHUIO (PUINYECKUX SBICHUM WIH (PUINYECKHX CBOWCTB TEI:
dbopMynupoBaTh MpOBEpsSEMble MPEANOI0KEHUs, COOMpPaTh YCTRHORKY: 81300 MRSAMIKGHEOTO

nokymenT RO RYACBAHYS AHHAGEBASE X0 onbITa 1 HOPMYIHPOBATH BBIBOJBL;
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®  BBHINOJHATH MPSMBbIC H3MEPEHHSI PACCTOSHUS, BDEMEHHU, MAacChI Tella, 00bEMa, CHUIIBI B TEMITEPaTyphI
C HCHOJb30BAHUEM AaHAJIOTOBBIX M LU(POBBIX NMPHOOPOB, 3aMUCHIBATh MOKa3aHHUs MPUOOPOB C
y4€TOM 3a/1aHHON aOCOMIOTHOM IMOrPEIIHOCTH H3MEPEHHIA;

® [POBOJUTH MHCCIEJOBAaHUE 3aBUCHUMOCTU OJHOW (DM3WYECKOM BEIMYMHBI OT JpPYyro ¢
MCIOJIb30BaHUEM MPSIMBIX M3MEPEHUN (3aBUCUMOCTH IYTH PaBHOMEPHO JBHKYLIErOCs Tejla OT
BPEMEHHU [BW)XCHUS Tela, CHUJIbl TPEHHUS CKONBKEHHUS OT Beca Tella, KayecTBa 0O0paboTKU
MIOBEPXHOCTEN TEJI M HE3aBUCUMOCTU CHJIBI TPEHHS OT ILIOWIAAW COINPUKOCHOBEHUS TeEJ, CHJIbI
YIOPYTOCTH OT YJIJIMHEHMS IPYKUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa NOrpyKEHHOM 4acTu Tesa
U OT IJIOTHOCTH JKUIKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTU Tella, OT IIYOMHBI, HA KOTOPYIO
MIOTPYKEHO TEJI0, YCIIOBHM MJIaBaHUSA TEJl, CIOBUN PaBHOBECHUs pbluara v OJIOKOB), y4aCTBOBATh B
IUIAaHUPOBAaHUM y4eOHOTO HUCCIIEJOBAaHUS, COOMPATh YCTAaHOBKY U BBINOJHATh U3MEPEHMUS, CIENys
NPEUVIOKEHHOMY IUIaHy, (UKCHPOBATh pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKHUX
BEIMYMH B BHUJAE NPEJIOKEHHBIX TaOmuI M rpaduKoB, JAenaTh BBIBOJABI IO pe3yibTaTaM
HCCIIEJIOBAHUS;

® [POBOJIUTH KOCBEHHBIE H3MEPEHUs (HU3NYECKUX BEIUYHMH (IJIOTHOCTh BEIIECTBA XKUAKOCTH H
TBEPAOTO TeJa, CUla TPEHUS CKOJIBKEHUS, [aBICHHE BO3/yXa, BBITAIKHUBAIOIAA CHIIA,
JEWCTBYIOMAs Ha MOTPYKEHHOE B JKUAKOCTH TEJI0, KO3(PUIIMEHT MOIe3HOro NeHCTBUS MPOCTHIX
MEXaHU3MOB), ClIeAysl NPEAJOKEHHOH HHCTPYKLUH: INPH BBIIOJHEHUHM H3MEpEHUil cobupartb
AKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHUE HCKOMOM BEIMUYNHBI,

e coOmoJaTh MpaBuia TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ 1a0opaToOpHbIM 000pYy10BaHUEM;

e yKa3bplBaTh MPUHIMIbBI JEHCTBUA NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECBHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECs] COCYbl, OapoMeTp, phlvar, MOABIKHBIA M HETOABIIKHBIA OJIOK,
HAKJIOHHAs IJIOCKOCTH;

®  XapaKTepU30BaTh MPUHIIMUIIBI IEHCTBUS U3yUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C ONOPOit
Ha WX ONMCaHUA (B TOM YHCIE: NOAUIMITHUKY, YCTPOUCTBO BOAOIPOBOAA, TMAPABINYECKUI IIpecce,
MaHOMETpP, BBICOTOMEp, IOPLIHEBOM HAcOC, apeoMeTp), MHCHOIb3ysd 3HAaHUA O CBOMCTBax
¢du3nveckux SABICHUNH U HEOOXOAUMBIE (PU3NYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH;

e [PUBOAUTH MPHUMEPHl (HAXOIUTh WMHGPOPMALUIO O MpUMepax) MPAKTUYECKOro HCIOIb30BAHUS
¢bu3nyecKux 3HaAHUM B MOBCEHEBHOM XU3HU AJisi oOecnieueHrs O€30MacHOCTH MPU OOpalleHUH ¢
npubopaMu M TEXHUUYECKUMM YCTPOWCTBAMM, COXPAaHEHHs 310pOBbsl M COONIOJECHUS HOPM
AKOJIOTMYECKOT O MOBEJICHHS B OKpYIKaIoLIEel cpeie;

® OCYIIECTBJIATH OTOOp HMCTOYHMKOB WH(popMmanuu B MHTEpHETE B COOTBETCTBUU C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHUW M IYTEM CpaBHEHUS pa3JInYHBIX
MCTOYHUKOB BBIJEIATh HH(POPMAIMIO, KOTOpas SIBISETCS HNPOTUBOPEUMBOW MIIM MOXET OBITh
HEIO0CTOBEPHOM;

®  IICIIOJIb30BATH [IPH BHIMOIHEHUH YUEOHBIX 3a/laHU HAyYHO-TIONYJISPHYIO JTUTEPATypy GU3HUECKOro
COJIep)KaHus, CIIPAaBOYHBIE Marepuaibl, pecypchl ceTu VIHTepHeT, Blaners npuémMamu
KOHCIIEKTUPOBAaHMs TEKCTa, IpeoOpa3oBaHus HH(OPMALIMK U3 OJHON 3HAKOBOW CUCTEMBI B IPYT'YIO;

e Co3JaBaTh COOCTBEHHbIE KpAaTKUE NMHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 MCTOYHUKOB
uHpopMaluu (GU3NIECKOTO COACP)KAaHUSA, B TOM YHCIE MYOJUYHO JIeNaTh KpaTKUue COOOIIEHUs O
pe3yapTaTax NpPOEKTOB WM Y4YeOHBIX MCCIIEOBAaHUM, HpPU ATOM TIPaMOTHO HCIOJb30BaTh
M3YUYCHHBIN MOHATUHHBIN anmapar Kypca (pU3MKH, COPOBOKIATH BHICTYIIJICHHUE MPe3eHTallUEH;

® [IpU BBINOJHEHUH Y4YE€OHBIX MPOEKTOB M HCCIECNOBAaHUM pacHpenensTh 00S3aHHOCTH B IpYIIE B
COOTBETCTBUU C IOCTaBJICHHBIMU 33J1a4aMH, CJIEUThH 32 BHIITOJIHEHUEM I1JIaHa JEMCTBUM, aleKBaTHO
OLIEHMBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTb TIPYIIIbl, BBICTPaWBaTh KOMMYHHUKATHBHOE
B3alMOJIEHCTBHE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K konny obyueHus B 8 Kjacce NpeIMETHBIE PE3YJILTAThI HA 0a30BOM:FROBIHS GBI HHHalOFERAYATD

CHORMHP ABARIEQS Thed NNCIAIOMONEA YMEHHIA:
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® CIIOJIB30BATh MOHSATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBHUKEHHUE aTOMOB U MOJIEKYJ,
arperaTtHbleé COCTOSIHHSI BEIECTBA, KpUCTANIMYECKHE W amopdHble TeNa, HACBHIINIEHHBIH U
HEHACBIIEHHbI Map, BJIAXXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHsSS DSHEPIUs, TEIIOBOU
JBUTATENh, DJIEMEHTAPHBIM SIEKTPUUECKUN 3apsll, DSJIEKTPHUUYECKoe TIoJe, MPOBOJAHUKH H
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TI0JIE;

® pasnuyarh SABJICHUS (TEIUIOBOE pACIIMpPEHHE M CKaTHe, TEIUIoNepenada, TENJI0BOE PaBHOBECHE,
CMauMBaHME, KaNWUISPHbIE SBIICHUS, HCIIApeHHe, KOHJEHCAIlMs, IUIaBJIEHHE, KpUCTAITH3alus
(oTBEepAeBaHUE), KHUIIEHUE, TeIUlonepenaya (TEIIONPOBOJHOCTh, KOHBEKLHUS, H3IY4CHHE),
ANIEKTpU3aLUsS TeJ, B3aUMOJCHCTBUE 3apsiioB, IEMCTBHS DIEKTPHUYECKOrO TOKa, KOPOTKOE
3aMbIKaHUE, B3aMMOJEHCTBME MAarHUTOB, ACWCTBME MAarHUTHOIO TOJS Ha NPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAS WHIYKIHS) 1O OMHMCAHUI0O UX XapaKTePHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SIBJICHUE;

® pAacrHoO3HaBaTh MPOSBICHUE W3YYCHHBIX (U3UUYECKUX SIBJICHUN B OKPYXKAIOIIEM MHPE, B TOM YHCIIE
buznueckue sBICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSHKEHHUE U KallWJUIIPHBIE SIBJICHUS B IPUPO/IE,
KpPHUCTAJIBI B IIpHpoJIe, n3nydernne ConHia, 3aMep3aHue BoAoEMOB, MOpPCKHe OpH3bl, 00pa3oBaHHe
pOChl, TyMaHa, WHEs, CHera, SJIEKTPHUYECKHUE SBICHHUS B arMocdepe, 3JIEKTPUUECTBO >KHUBBIX
OpPTraHU3MOB, MarHUTHOE MOJie 3eMJH, Opeid IONIOCOB, POIb MAarHUTHOTO TIOJIS ISl JKU3HU Ha
3emiie, MOJNSPHOE CUSHUE, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33a/ady B y4eOHYIO, BBIICIATH
CYyLIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3NYECKUX SBJICHUN;

® ONHUCHIBATh U3YYEHHBIE CBOICTBA Tel U (PU3MUECKUE SBICHHUS, UCTIONB3Ys (PU3NUECKHE BETUIUHBI
(TeMriepatypa, BHYTPEHHSISI HEPIHsi, KOJIMUYECTBO TEIUIOTHI, yJelIbHAs TEIUIOEMKOCTh BEIECTBa,
yIlenbHas TEIUIOTa IJIaBJICHUS, YACIbHAs TEIUIOTa MapooOpa3oBaHus, yJaeabHas TeII0Ta CropaHus
TOITMBA, KO3(PUIIMEHT TMOJE3HOr0 NEHCTBHUS TEIIOBOW MAaIIMHBI, OTHOCHTEIbHAs BIAKHOCTH
BO3/lyXa, OJJIEKTPUYECKHI 3apsl, cujaa TOKa, JJIEKTPUUYECKOE HANpPSUKEHUE, CONPOTHBIICHUE
MIPOBOJIHUKA, YAEIbHOE COMTPOTUBIIEHUE BEIIECTBA, paO0Ta M MOIIIHOCTD SJIEKTPHUUECKOr0 TOKa), PH
OIMCAaHWH TPABHIIHO TPAKTOBATh (PU3NUECKUN CMBICI MCIIOIB3YEMbIX BEJIHMYWH, 0003HAYCHUS U
€IVHULB (DU3UYECKUX BEIUYHMH, HAXOIUTh (OPMYJbl, CBS3bIBAIONIME TaHHYIO (PU3NYECKYIO
BEJIMYUHY C JPYTUMH BEIIMYMHAMH, CTPOUTH TpaWKy M3YUYEHHBIX 3aBUCUMOCTEH (HU3UMYECKUX
BEJINYUH;

® XapaKTepu3OBaTh CBOMCTBa Ted, (PU3MYECKHE SBJICHHUS U IPOLECCHl, HCIOIb3YyS OCHOBHBIC
MIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUUYECKON TEOpHUU CTPOEHUS BEIIECTBA, NPUHLMII CYNEPHO3ULINU
noJieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia, 3aKkoH OMa 1715 yJacTka 1enu, 3aK0H
Jbxoyns—Jlenna, 3aKOH COXpaHEHUs SHEPTHH, TIPU STOM J1aBaTh CIIOBECHYIO ()OPMYIHPOBKY 3aKOHA
Y 3aMKIChIBaTh €r0 MATEMATHUYECKOE BBIPAXKEHUE;

e O00BACHATH (U3MYECKHE IPOLECChl M CBOWCTBA TeJ, B TOM YHUCIE€ M B KOHTEKCTE CUTYyalHi
MPAaKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBISBIATh MPUYMHHOCIIECICTBEHHBIE CBSI3H, CTPOUTH
0o0BsICHEHHE M3 1—2 JOrMYecKWX IaroB ¢ OMOpPOW Ha 1—2 W3yYEHHBIX CBOMCTBA (HU3UUECKUX
SBIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiath pacuéTHble 3aJayd B 2—3 JCWCTBHSI, MCIONB3YsS 3aKOHBI U (POPMYJBI, CBS3BIBAIOIIUE
¢u3nyecKkue BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJjaud 3alHChIBaTh KPAaTKOE YCIIOBUE,
BBISIBJISTH HEAOCTATOK IAHHBIX JIJIS PEIICHUS 3a/1a4H, BEIOUPATh 3aKOHBI M (HOPMYIIbI, HEOOXOIMbIE
JUIs €€ pellleHus, MPOBOIUTh Pacu€Thl U CPAaBHUBATD MOTYYEHHOE 3HAaUeHHE (PU3NYECKON BETMUHUHBI
C U3BECTHBIMU JTAHHBIMU;

® pacmo3HaBaTh MPOOIEMBI, KOTOPBIE MOXKHO PEIIUTh MTPU TOMOIIN (PU3NIECKHX METOAOB, UCIIONb3YS
ONHMCAaHUE HCCIIEJIOBAHUS, BBIACIATH MPOBEPSEMOE MPEANONIOKEHHE, OLEHUBATh MPaBUIBLHOCTH
MopsiJiKa MPOBEJICHUS UCCIIEA0BaHMs, 1€7aTh BHIBOBL,

® [POBOJUTH ONBITBHI MO HAONIOJEHUI0 (DU3HUYECKHUX SIBICHHM anbneggmlgﬁg%g&w%gﬁgm;els Ten

TOP H30p

nokyMeHT AT HEIS, BICH il 33 BCHMOCTD JABIICHHS BO3/JyXa OT €ro 00bEMa, TeMIIepaTypbl, CKOPOCTH
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npolecca OCTHIBAHHMSI M HAarpeBaHMs NpPU HM3JIYYEHUH OT IIBeTa M3JIydaroulel (IOTrIOIIAoIIei)
MOBEPXHOCTH, CKOPOCTh HCHAPEHHUS BOJIBI OT TEMITEPATYPHI KUIKOCTH U IIIOMIAIN €€ MOBEPXHOCTH,
AJIEKTpU3ALMs Tel M B3aUMOJICHCTBUE SJIEKTPUUYECKUX 3apsA0B, B3aUMOAEHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yaJH3alllsl MAarHUTHBIX MOJEH MOCTOSHHBIX MarHUTOB, ICHCTBUS MarHUTHOTO OIS
Ha TIPOBOJIHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHuMTa, CBOMCTBA 3JIEKTPOJBUTATEINSI MOCTOSHHOTO
TOKa): (hopMyIHpOBaTh MpOBEPSIEMbIE TPEIIOIOKEHHS, COOMPATh YCTAHOBKY U3 MPEIT0KEHHOTO
000pyIOBaHUSs, OMHUCHIBATH X0 ONBITa U (POPMYITHPOBATH BHIBOJIBI,

® BBHINOJHATH NPSMBIE U3MEPEHUSI TEMIIEPATYpPhl, OTHOCUTEIBHOM BIQKHOCTU BO3/1yXa, CHIIBI TOKA,
HANpsDKEHHUS C HWCIONB30BAaHHEM AaHAIOTOBBIX NPHOOPOB M JAaTYMKOB (PU3NYECKUX BEIUYMH,
CpaBHUBATh PE3YbTATHI U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHON MOTrPEIIHOCTH;

® TPOBOMUTH HCCJIEJOBAaHHE 3aBHCHUMOCTH OJHOM (u3ndeckodl BETMYMHBI OT JPYroil ¢
MCTIOJIb30BaHUEM MPSIMBIX H3MEPEHHH (3aBUCHMOCTH COIIPOTHBIICHUS MPOBOIHUKA OT €ro JIUTHHEI,
IUTOIIA/IM MTONIEPEYHOI'0 CEUEHUS U YAETbHOIO COIPOTUBIICHHUS BEIIECTBA POBOHUKA, CUIIbI TOKA,
WAYIIETO Yepe3 MPOBOIHUK, OT HANPSHKEHUS Ha MPOBOIHHUKE, NCCIIEIOBAHHUE MTOCIEIOBATEIIHHOTO U
napayieIbHOr0 COEIMHEHU I TPOBOTHUKOB): MJIAHUPOBATh UCCIIEOBAaHUE, COOMpATh YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIeqys NPeaIoKEHHOMY IIIaHy, (MKCHPOBATh PEe3yJIbTaThl MOIYy4YCHHOU
3aBHCUMOCTH B BUJI€ TaOJIHII U TPaUKOB, JA€IaTh BBIBOABI 10 PE3yIbTaTaM HCCIEIOBAHHUS;

® TIPOBOJUTH KOCBEHHBIE M3MEpEHUs (DU3NYECKUX BEMUYMH (yHenbHas TEIUIOEMKOCTH BEIECTBa,
CONPOTHBIICHUE TIPOBOJAHMKA, pabOTa M MOLIHOCTH DJIEKTPUYECKOr0 TOKa): IUIAHHPOBATH
U3MEpEeHUs, cOOMpPaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys NPEIJIOKEHHOH MHCTPYKLUH, U
BBIUUCIISATH 3HAUCHHE BEITMYMHBI;

e coOmonaTh MpaBuiia TEXHUKH O€30MaCHOCTH MpU paboTe ¢ 1abopaTOpHBIM 000pYIOBaHUEM;

®  XapakTepH30BaTh MPHUHIMITEI ACHCTBHS N3YUYECHHBIX MPHOOPOB M TEXHUYECKUX YCTPOUCTB C OIMOPOi
Ha MX OnucaHus (B TOM 4YHCIE: CHCT€Ma OTOIUIEHUS JOMOB, THTPOMETp, TapoBas TypOHHA,
aMIIepMeTp, BOJBTMETP, CUETUMK 3JIEKTPHUUECKOW SHEPruH, 3JIEKTPOOCBETUTENIbHBIE MPHOOPHI,
HarpeBaTeIbHbIC AJIEKTPOIPUOOPHI (TIPUMEPHI), STEKTPUIECKHE TPEIOXPAHUTEIH, HIEKTPOMArHuT,
AJIEKTPOABHUraTeIb MOCTOSHHOIO TOKa), UCIONb3Ysl 3HAHUSA O CBOMCTBAaX (PM3NYECKHUX SBJICHUU U
HeoOxoauMbIe (pr3nUecKue 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HM3MEPHUTEIbHBIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (3KUJKOCTHBII TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHEI'O CTOpaHUs, JJIEKTPOCKOI, PEOCTAT), COCTABISATH CXEMBI JJEKTPUUYECKHUX Iereil ¢
MIOCJIEIOBATENIbHBIM M MapajlIebHbIM COEIMHEHUEM AJIEMEHTOB, Pa3iinyas yCIOBHbIE 0003HAYEHHUs
DJIEMEHTOB JJICKTPUYECKUX IIETIEH;

® [PHUBOAWUTH MPHUMEPH (HAXOIUTh WH(POPMALHUIO O TMpUMepax) MPAKTUYECKOrO HCIOIb30BAHUS
¢du3MUECKUX 3HAHWH B IMOBCEIHEBHOM KM3HU Ul oOecnedeHust 0e30MacHOCTH IpU 00paIeHu: ¢
npubopaMu M TEXHHUYECKHMMH YCTPOWCTBAMHM, COXPAHEHHs 3/0pOBbsi M COONIONEHHUS HOPM
HKOJIOTUYECKOT0 TIOBEJICHNS B OKpY’KaloIei cpene;

® OCYIIECTBIIAAITH IOUCK HH(poOpMaruu (u3n4eckoro coxepxkanus B VIHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUN U MyTEM CPaBHEHUS JOMOTHUTEIBHBIX HCTOYHUKOB BBIICIATh HH(OpMAIIHIO,
KOTOpast SBJISIETCSI IPOTHBOPEUMBOI MM MOXKET OBITH HEZOCTOBEPHOM;

®  HCIOJB30BATh MPH BHIMOIHEHUH YI€OHBIX 3alaHI HAYIHO-TIOMYIIAPHYIO JTUTEPATYPY PU3UIECKOTO
COZIep)KaHMA, CIPaBOYHBIC MaTepHalbl, pecypchl ceth VIHTepHer, BiageTe mnpuUEMaMu
KOHCIIEKTUPOBAHMS TEKCTa, peoOpa3oBaHus HH(OPMAIIMH U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

® co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE U KPATKHE YCTHBIE COOOIIeHHsI, 00001as nHOopMaLuo 13
HECKOJIbKUX HCTOYHHKOB (PU3MYECKOrO COJEp)KaHHs, B TOM YHUCIE IMYOJIMYHO IPEJICTABIATH
pe3yIbTaThl MPOESKTHOW HITH UCCIIE0BATEIBCKON I TENIHHOCTH, IIPH ATOM I'PaMOTHO UCIIOIH30BATh
M3YYCHHbIH OHATHHHBIN anmnapar Kypca pU3MKM, CONPOBOKAATD BhIGTyYIASHIMOHPIGHIM WS
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® [pU BBIOJHEHUU YUYEOHBIX MPOEKTOB U WMCCIEAOBAHUN (PU3NYCCKUX IPOIIECCOB PACIPEACTSATh
00s13aHHOCTH B TPYIINE B COOTBETCTBUHU C TIOCTaBJICHHBIMHU 3a7adyaMH, CIEAUTH 32 BBIIOJHEHUEM
TTaHA ISHCTBUHN U KOPPEKTUPOBATH €0, aJICKBATHO OIICHUBATH COOCTBEHHBIN BKJIA/I B ICATSILHOCTh
TPYIIbI, BBICTPAaUBAaTh KOMMYHHKATHBHOE B3aUMOJEHCTBUE, MPOSBISAS TOTOBHOCTH pa3peuiaTh
KOH(JIUKTBHI.

K koniy oOydeHus B 9 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM ypOBHE JTOMKHBI OTpaXarTh

c(hOPMHUPOBAHHOCTH Y O0YYAIONTUXCS YMCHHIA:

® HCIOJIb30BaTh MOHSATHS: CUCTEMa OTCU€Ta, MaTepuaabHas TOYKA, TPACKTOPHSI, OTHOCUTEIHLHOCTh
MEXaHUYECKOTO IBIKEHMS, e opMmariust (yrnpyras, IiIacTHIecKas ), TpeHUE, IIEHTPOCTPEMUTETHHOE
YCKOpEHUE, HEBECOMOCTh U MEPErpy3KH, IICHTP TAKECTH, a0COTIOTHO TBEPAOE TEIO, IEHTP TSHKECTH
TBEPJIOTO TENa, PAaBHOBECHE, MEXaHUUYECKHUE KOJIeOaHUsl U BOJIHBI, 3BYK, HH(PPa3BYK U yIbTPa3BYK,
AJICKTPOMArHUTHBIC BOJIHBI, IIKaJa JJCKTPOMArHWUTHBIX BOJH, CBET, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIEKTPhl UCHYCKaHWS W TIOTJIONIeHHUs, anb(da, Oera- W ramma-u3ydeHus,
W30TOIIbI, SI/ICPHAST YHEPTETHKA;

® pasnuuarth SIBJICHHUS ~(PAaBHOMEPHOE U  HEPAaBHOMEPHOE  MPSMOIMHEHHOE  JIBIIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE IBM)KCHHE, CBOOOTHOE IMaJICHUE TEJI, PABHOMEPHOE JIBH)KCHHE
M0 OKPYXHOCTH, B3aMMOJICHCTBHE TeJ, pPEAaKTUBHOE JBWIKCHHE, KOJIeOATeIbHOEC JBMKCHHE
(3aTyxaromue M BBIHYXICHHbIE KOoneOaHus), pe30HAHC, BOJTHOBOE JIBMKEHHE, OTPaKEHUE 3BYKA,
MPSIMOJIMHEHHOE PACTIPOCTPAHEHUE, OTPaKEHHWE W TIPEJIOMIICHHE CBETa, IOJHOE BHYTPCHHEE
OTpaKeHHE CBETa, pa3joKEHUE OeNoro CBeTa B CIEKTP MU CIOKEHHE CIEKTPAIbHBIX IIBETOB,
JTUCTICPCUST CBETA, €CTECTBEHHAs pPaJUOAKTHBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3ITY4eHHs) TIO OMHMCAHUI0 UX XapaKTEePHBIX CBOICTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX
JTaHHOE (PU3HUECKOE SBJICHHC,

® pAaCTO3HABATh MPOSBICHUE U3YYCHHBIX (PH3UUECCKUX SIBJICHUN B OKPY)KAIOIIEM MHpE (B TOM YHUCIIE
(U3UYeCcKue SBIICHHUS B MIPHUPOJIE: MPHJIMBBI M OTJIUBBI, IBHKCHHE TuTaHeT CONHEYHON CHCTEMBI,
PCaKTUBHOE JIBFDKEHUE JYKUBBIX OPraHU3MOB, BOCIPHSTHE 3BYKOB YXHUBOTHBIMH, 3€MIICTPSICEHUE,
ceificMHuecKue BOJHBI, IyHAMH, X0, [[BETa TE€J, ONTUYECKUE SBJICHUS B MPUPOIE, OMOTIOTHIECKOE
JICHCTBUE BHIUMOTO, YJIBTPApUOIECTOBOIO M PEHTICHOBCKOI'O W3JIYYCHUW, €CTECTBECHHBIN
pPaZvOaKTUBHBIN (OH, KOCMUYECKHE JIYUd, PATUOAKTUBHOE H3IyUYE€HUE MPHPOIHBIX MHUHEPAJIOB,
JIEHCTBUE PATUOAKTUBHBIX W3JIYUCHHH Ha OpraHM3M 4eJIOBEKa), IMPU OSTOM TEPEBOAUTH
MPAKTHYECKYIO 3a/1ady B y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PUINIECKIX
SIBIICHHI,

® ONKCHIBATh U3YYCHHBIC CBOMCTBA Tel M (PU3UYCCKUE SBIICHUS, UCTIONB3Ys (PH3NUCCKHE BETUIHHBI
(cpemHsiss W MrHOBEHHas CKOPOCTh Tella TMPU HEPaBHOMEPHOM JBI)KEHUHU, YCKOpPEHUE,
NepeMelICHHE, MTyTh, YTIIOBas CKOPOCTh, CHJIa TPEHUS, CHJIA YIIPYTOCTH, CHJIa TSDKECTH, YCKOPECHUE
CBOOOHOrO MaJIcHNs, BEC Tea, UMITYIbC TeJa, UMITYJIbC CHIIbI, MEXaHUYecKasi paboTa U MOIIIHOCTb,
MOTCHIIMATBHAST HEPTHs Tella, TMOJHATOrO Haj TMOBEPXHOCTHIO 3€MJIH, TIOTCHITMAIbHAS SHEPTHUS
CKaTOM TMPYXUHBI, KHHETHUECKAs YHEPTHsl, TOJTHAs MEeXaHWYecKas dHEPrusi, MepHoJ M 4acToTa
KoieOaHuii, JJMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, ITOKa3aTellb
MPEJIOMIICHUST CPEJIbI), TIPU OMMCAHUH MPABIIIBHO TPAKTOBATH (PU3UYCCKHI CMBICT HUCIIOIB3YEMBIX
BEJIMYWH, 0003HAYCHUS W CIUHUIBI (DU3NYECKUX BEIUYMH, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOIIHE
JMaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTHh TpaQuKu HM3ydeHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEIIMYNH;

®  XapaKTepU30BaTh CBOKMCTBA Tell, ((U3UUCCKHE SIBICHHS U TIPOIECCHI, UCTIOIb3Ys 3aKOH COXpPaHCHHS
SHEPTUU, 3aKOH BCEMUPHOT'O TATOTCHHUS, TPUHITUIT CYTIEPIIO3UIINH CUJI, IPUHIIUI OTHOCUTEIHLHOCTH
lNanunes, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJbCA, 3aKOHBI OTPAXKEHUS U MPETOMIICHUS
CBETA, 3AKOHBI COXPAHEHHs 3aPA/I0BOTO U MAcCOBOIO YHCEI MU SIEPHBIX PEAKIHSAX, TP ITOM
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e OOBSICHATH (PU3MUECKHE TPOLECCHl W CBOKMCTBAa TEl, B TOM YHCIE M B KOHTEKCTE CHTYyalHi
MPAaKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBIABIATh NPUUYUHHO-CIECICTBEHHBIE CBS3HM, CTPOHUTH
00BsSICHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOPOM Ha 2—3 HM3y4YEHHBIX CBOMCTBA (U3UYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiath pacy€THbIE 3a/1auM (OMHUpAaroIIMecs Ha CUCTEMY U3 2—3 ypaBHEHHII), UCIIONb3ys 3aKOHBI U
(bopmyIbl, cBs3bIBarOIIME (pU3MUECKHIE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHSI 3a7]a4M 3aIIUChIBATh
KpaTKoe YCIIOBHME, BBIABISATH HEJOCTAIOIINME WM W30BITOYHBIC IaHHbIE, BBIOUPATh 3aKOHBI U
¢dopmyInbl, HEOOXOAWMBIE AJSl PElIeHUs, NPOBOJUTH PACYEThl M OILEHHMBATH PEATUCTHYHOCTH
HOJIYYEHHOI0 3Ha4eHUs (PU3NYECKOI BETMUNHBL;

®  pacIo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTH MTPH TIOMOITH (PU3NIECKUX METOIOB, UCTIONB3YS
OIMCaHME HCCIIEIOBaHMs, BBIIEJATh MPOBEPSIEMOe IMPEANoIokKEeHNEe, OLEHUBATh IMPABUIBLHOCTD
HOpsIIKA  IIPOBEAEHUS  MCCIENOBAaHUSA, JleJlaTh BBIBOJbI, HHTEPIPETHPOBATH  PE3YJIbTATh
HaOJII0ICHUI U OIBITOB;

® [IPOBOJUTH OMBITHI 10 HAOIIOAEHHUIO (PU3NYECKUX SIBICHUIN M (PU3HUECKUX CBOUCTB Tel (M3yUeHHE
BTOpPOro 3akoHa HpIOTOHA, 3aKOHAa COXpAaHEHHS SHEPrHH, 3aBUCHMOCTh Iepuoja KoJeOaHHid
IPYKUHHOT'O MasiTHUKA OT MAacchl Irpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/IbI
MaJIbIX KoJIeOaHMH, MPSIMOIMHEHHOE PacIIPpOCTPAHEHHE CBETA, pa3JIoKeHNE OEIOro CBeTa B CIIEKT),
U3Yy4CHHE CBOMCTB HM300pak€HUs B IUIOCKOM 3€pKajie M CBOMCTB HM300paKeHHs INpeaMeTa B
coOuparomieid JuH3€, HAOIIOJEHHE CIUIOUIHBIX U JIMHEWYaTbIX CIEKTPOB  H3JIY4YEHHS):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpYZOBaHUS, OMUCHIBATH XOJ
OIIbITA U €r0 Pe3yJIbTaThl, POPMYJINPOBATH BHIBOJBL;

® T[POBOJIUTH MPH HEOOXOIUMOCTH CEPUI0 NPSAMBIX H3MEPEHH, ONpEeNeNsis cpeiHee 3HAYCHHE
u3MepsieMoll BeMMUYUHBI ((POKYCHOE pacCTOSHUE cOoOMparolieil JHH3bI), 0OOCHOBBIBATH BBHIOOP
crioco0a u3MepeHust (M3MEPUTEIBHOT0 MPUOopa);

® [POBOJUTH MCCIEJOBAHUE 3aBUCHUMOCTEH (DU3MYECKUX BEJIWYMH C MCIIOJIb30BAHUEM TMPSMBIX
U3MEpEeHuil (3aBUCUMOCTbh NMYTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JBM)KEHUHM O3 HauyaJlbHOU
CKOpOCTH, NepHojia KoueOaHU MaTeMaTHUECKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIiia
OTpaXKEHMsI CBETa OT yIja NaJeHUs W yrja HpeJoMJIEHHs OT yIyla MaJieHus): IUIaHUPOBAaTh
UCCIICIOBAaHUE, CAMOCTOSITEIbHO COOMpAaTh YCTAaHOBKY, (DUKCHPOBATh PE3YJbTAThl IMOIYYEHHOU
3aBUCUMOCTH (PU3NYECKUX BEJIWYHMH B BHUJIE TaOIMIl U Tpa(UKOB, JeaTh BBIBOABI IO pe3yabTaTaM
MCCIIC/IOBaHMS,

® [IPOBOJUTH KOCBEHHBIE N3MEPEHUS (PU3NUECKUX BEIMUUH (CpeIHsIs CKOPOCTh H YCKOpEHHE Tela pU
PaBHOYCKOPEHHOM  JIBUJKEHUHM, YCKOpEHHE CBOOOJHOrO MaJEHUsi, >KECTKOCTb IPYXKHHBI,
K03(ppULIMEeHT TpeHHs] CKONBXKEHUs, MeXaHWdeckas paboTa M MOIIHOCTh, YacTOTa M MEPUOJ
KOJIeOaHUH MaTEeMaTHYECKOro 1 NPYKUHHOI'O MasiTHUKOB, ONTUYECKasi CHJla COOMparoILell JIMH3bI,
pPaIuOaKTUBHBIA (OH): TUIAHUPOBATH M3MEPEHHsI, COOMpaTh IKCIEPHUMEHTAIBHYIO YCTAaHOBKY U
BBINOJIHATh U3MEPEHUs, Ccaeays NPeATokKEHHON UHCTPYKIUH, BBIYUCIATh 3HAUCHHE BEIHMYUHBI U
aHAJM3UPOBATH NIOJTYYCHHBIC PE3YIIBTATHI C YIETOM 3aJaHHOW MOTPEITHOCTH U3MEPEHUH;

e coOmoJaTh MpaBuiia TEXHUKU O€30MaCHOCTH IpU paboTe ¢ 1a0opaTopHBIM 000pY10BaHUEM;

® pa3IM4aTh OCHOBHBIE NPU3HAKW M3YYEHHBIX (U3MYECKUX MOJENeH: MaTepuanbHas TO4Ka,
a0COIOTHO TBEPIOE TEJIO, TOUCYHBIH MCTOYHHUK CBETA, JIyd, TOHKAs JIMH3A, IJIAHETapHAs MOJEIh
aToMa, HyKJIOHHAsi MOZIeJIb AaTOMHOT O s/1pa;

®  XapaKTepU30BaTh MPUHIUIIBI ICHCTBHUS N3YYSHHBIX TIPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOH
Ha UX ONKMCaHus (B TOM YUCIIE: CIUAOMETP, JATYUKH MOJTOKEHHUS, PACCTOSAHUS U YCKOPEHHUS, paKeTa,
9XO0JIOT, OYKH, MIEPUCKOI, (oToanmnapaT, ONTUYECKHE CBETOBO/IbI, CIIEKTPOCKOI, 103UMETp, Kamepa
Bunbcona), ucrions3ysi 3HaHUsSI O CBOMCTBaX (PU3MUECKUX SBICHHA M HEOOXOIUMBIC (hU3NUYECKHE
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® CIOJIb30BAaTh CXEMbl W CXEMATHYHBIE PHCYHKA WM3YYEHHBIX TEXHHYECKUX YCTPOWCTB,
HU3MEPUTEILHBIX MPUOOPOB U TEXHOJOTMUECKHUX IMPOIECCOB MPHU PEIICHUH Y4eOHO-TIPAKTUICCKUX
3aJa4, ONTHYECKUE CXEMBI JJIsi TTOCTPOCHUS M300pKEHUI B TUIOCKOM 3epKalie U coOuparomien
JINH3E;

® [PUBOAWUTH TPUMEPHl (HAXOMUTh WH(DOPMANUIO O MPUMEpPax) MPAKTHUYECKOTO HCIIOIH30BAHHUS
(bu3MYECKUX 3HAHWI B TTOBCETHEBHOW XKU3HU sl oOecriedeHusi 0€30IaCHOCTH MPU OOpAaICHUH C
npuoopaMu W TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHS 3JI0pOBbSI W COOJIOJCHHS HOPM
AKOJIOTHYECKOT 0 TTOBEJCHUS B OKPYKAIOIIEH Cpesie;

® OCYUIECTBIISITh MOMCK MH(OpMauu (GpU3M4eckoro cojepkanus B VHTepHETe, caMOCTOSITENbHO
bopMymUpysl TTOMCKOBBIM 3ampoc, HAXOJWUTh IYTH ONPEISICHUS JOCTOBEPHOCTH TOTYYCHHON
uH(OpMaIIUU Ha OCHOBE UMEIOIIUXCS 3HAHUM U JOMOTHUTENbHBIX UCTOYHUKOB;

®  HCIOJIb30BaTh IIPH BHINIOJHEHUH YUEOHBIX 3aIaHUH HAYIHO-TIOMYJISPHYIO JIUTEPATypy PU3UIECKOT0
COJICp)KaHUs, CIPABOYHBIC MaTepHabl, pecypchl cetu HHTepHET, BIaAeTh MNpUEMAMHU
KOHCITEKTUPOBAHHUSI TEKCTA, TPeoOpa3oBaHus HH(OpMAITUU U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e Co3JaBaTh COOCTBEHHBIE IHMCBMEHHBIE M YCTHBIE COOOIIEHWS Ha OCHOBE HHGOpMALMH U3
HECKOJIbKMX HMCTOYHHKOB (DPU3UYECKOr0 COJEpKaHUs, MYOIUYHO WPEICTABIATh Pe3yibTaThl
MIPOCKTHOM MJTU MCCIICIOBATEIHCKOM IEITETbHOCTH, P STOM I'PaMOTHO HCITOIh30BATh N3YUCHHBIN
MOHSATUWHBIN anmapaT u3y4aemMoro paszena (U3UKU U CONPOBOXK/IATh BHICTYIUICHHE TIPEe3eHTAIUEH
¢ yu4€TOM 0COOCHHOCTEH ayJUTOPUN CBEPCTHUKOB.
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' P H https://m.edsoo.ru/7f4181ce
Bbubmunoreka [JOK
1.2 T 21 1
CTIIOBBIC HPOLIECCH > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. JjieKTpuUYecKHe H MATHUTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsiibl. 3apsHKEeHHBIE Tela 7 1 bubmoreka [[OK
' U UX B3aUMOJENCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 5 i 20 1 7
OCTOTHHBIH STCKTPHHACCIHIH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 15
ATHITHBIC ABIICHI https://m.edsoo.ru/7f4181ce
Bbub6nunorexa [JOK
2.4 2 4
TICKTPOMATHITHAT HHAYKHIA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
9 KJIACC
HaumenoBaHue pa3aesioB U TeM Koanuecrso yacos
Ne n/mm 9J‘IeKTp%HHbIe . . .
porpaMmbl Bceero KonTpoasnsre | IIpakTHueckme rieparop 30 000 "Komnakus "Tersop”  ———
JOOKYMEHT NMOANMUCAH SJIEKTPOHHOW [10, ﬁ%@rm aGOTbI (HH(l)pOBbIe)
MYHWULMAAIBHOE OBLLEOEPA30BA "CPEAHAS  07.10.24 20:57 (MSK)  Ceprvdmkar 1F5FE732294474EDF5B11DE1DOGC6E4F
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o0pa3oBaTejibHbIE
pecypcsl
Paznen 1. Mexannueckue siBJeHHS
11 MexaHn4ecKoe ABMKEHHE U CIIOCOOBI €T0 10 1 bu6nunoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmoreka [[OK
12 Bsanmorenctaue e 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{JOK
13 3aKOHbI COXpaHCHNA 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40

Pa3gen 2. Mexann4yeckue KoJIe0aHUA M BOJHbI

Bub6munoreka [JOK
2.1 M 7
CXAHMICCKHE KONEOaHHS 3 https://m.edsoo.ru/7f41a4a6
bub6munoreka [JOK
2.2 M . 1
CXAHUECKHE BOTHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pazpgean 3. BHCKTPOMaFHI/ITHOe moJi€ U 3JICKTPOMArHUTHBIC BOJIHBI

DJIEKTPOMAarHuTHOE MOJIE U bubnuoreka [JOK
3.1 6 2
AIIEKTPOMArHUTHBIC BOJHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6
Pa3znen 4. CBeToBbIE IBJICHUS
41 3aKOHBI PACIIPOCTPAHEHUS CBETA 6 2 bubmorexa [OK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bub6munoreka [JOK
4.2 JI 0 6 3
HH3BLT OITHHCCKHE TPHOOPHI https://m.edsoo.ru/7f41a4a6
Bubnnots#g-AdAko 000 "komnang "Tersop”
4.3 P S 3 3 2
A3MOACHME DETIOTO CBeTa B et TEOKYMEHT MOANVCAH SAEKTPOHHOM NOANMCHIO https://m.edsoo.ru/7f41a4a6

MYHULIUNAJIbHOE OBLLEOBPA3OBATEJIbHOE Y4PEXXIEHME "CPEQHSASA 07.10.24 20:57 (MSK) Ceptudwmkat 1F5FE732294474EDF5B11DE1DO6C6E4F
LLIKOJIA N2 130 BOPOLUUJIOBCKOIo PAMOHA BOJITOIPAA", YepHeHko
Onbra HukonaeeHa, AnpekTop
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Hroro no pazneny 15
Pa3nen 5. KBaHTOBBIE SIBJIECHUA
5.1 Hcnyckanue u MorionieHrue CBeTa aTOMOM 4 1 bubmioreia HOK
' 4 B https://m.edsoo.ru/7f41a4a6
52 CTpoeHKE aTOMHOIO s/ipa 6 1 bubmorexa LIOK
: TPOSHUE AaTOMHOTO 5
P P https://m.edsoo.ru/7f41a4a6
bub6munoreka [JOK
5.3 a 7 1 1
FICPHBIC peardiit https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3nen 6. [loBTOpUTEIbHO-000011aI01INI MOYJIb
[ToBTOpeHue u 00001IEHNE COAEePKAHMS bubmuotexa [{OK
6.1 9 2
Kypca ¢pu3mnku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
IMNOYPOUYHOE IINTAHUPOBAHUE
7 KJIIACC
No KosaunvecTBo 4acoB Jlata DJeKTpOHHBbIE HU(POBbIE
, Tema ypoka Kontpoasnbie | IlpakTnyeckue o0pa3oBaTe/bHbIE
n/n Bcero U3YYCHUS
padoThbI padoThI pecypchl
1 ®dusuka — Hayka o npupoje. SBieHus 1
npupoibl. DU3NYECKUE SIBICHUS
5 MexaHuueckue, TerI0BbIe, dJIEKTPUUYECKUE, 1
MarHWTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUS
3 dusnyueckre BEIMUYUHBI U UX U3MEPCHUE 1 Onepartop 310 000 "Komnakus "Texsop"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULIMNAJIbHOE OBLLIEEOBEPA3OBATE/IbHOE YYPEXXAEHUE "CPEAHSASA
LLIKOJIA N2 130 BOPOLUWJIOBCKOIO PAMOHA BOJITOMPAJA", YepHeHko
Onbra HukonaesHa, [inpekTop
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Ypok-uccinenoanue "M3mepenune
4 TeMIepaTypbl TPy MMOMOLIU KUJIKOCTHOT O 1 1
TEPMOMETPA U AaTYNKA TeMIepaTyphl"
Kak ¢usuka u apyrue ecteCTBEeHHbIE HAYKU
5 W3y4aroT npupoay. EctecTBeHHOHAaYYHBIN 1 bubmuoteka [JOK
MeToa no3Hanus. Onucanue Gu3nIecKux https://m.edsoo.ru/ff09f72a
SIBJICHUH C TIOMOILBIO MOJieNen
VYpok-uccnenosanue "[IpoBepka runoressl:
5 JabHOCTD IMOJIETA IIapHKa, MYIIEHHOTO 1 1
TOPU30HTAIBHO, TEM OOJIbLIE, YeM OoJIbLIe
BBICOTA IMycKa"
Crpoenue BemecTBa. OIBITHI,
7 ,Z[OIIzaSBIBaIOHlI/Ie TMCKPETHOE CTPOCHUE 1 bubmmorexa IOK
https://m.edsoo.ru/ff09fe0a
BELIECTBa
8 JIBMyKeHHE YacTHIl BEIISCTBA 1 bubmmorera IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccienoBanue «ONBITH 1O
9 HAOJI0IEHUIO TETIJIOBOTO PACHIMPEHHS 1 1
ra3oB»
10 ArperaTHbIe COCTOSHUS BEIIeCTBA 1
B3anumocBsI3p MKy CBOMCTBaMU BEIIECTB
1 B Pa3HBIX arperaTHbIX COCTOSIHUAX U UX 1 bubmuoteka [JOK
aATOMHOMOJICKYJISIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHBIX COCTOSIHHM BOZBI
12 Mexanunyeckoe nBuxeHue. PaBHomepHoe u 1 bubmuoreka [IOK
HEPaBHOMEPHOE JIBHKEHUE https://m.edsoo.ru/ff0a05c6
13 Ckopocts. Enqunuiier ckopocTu 1 bubmorexa [OK
https://m.edsoo.ru/ff0a079c
14 Pacyer nmytu u BpeMEHH JBUKCHUS 1 bubamoreta LIOK
ofettns: An eYs sowufi0aBaed

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULIUNAJIbHOE OBLLEOBPA3OBATEJIbHOE Y4PEXXIEHME "CPEQHSASA
LLIKOJIA N2 130 BOPOLUUJIOBCKOIo PAMOHA BOJITOIPAA", YepHeHko
Onbra HukonaeeHa, AnpekTop
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Huepums. 3aKoH HHEPIUH.
15 B3aI/1131\I/IIOI[eI7ICTBI/Ie TeJIpIEIaK MpUYNHA 1 bubmmorexa IOK
https://m.edsoo.ru/ff0a0c10
M3MEHEHUS CKOPOCTH JIBHXKCHHUSI TEJl
16 IInoTHOCTH BemiecTBa. Pacuer maccel u 1 bub6munoreka [JOK
o0beMa Tesa o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHnas pabora «OmnpeneneHue 1
IJIOTHOCTH TBEPAOTO TEIa»
18 Pemenne 3amad mo teme "[lmoTHOCTH 1 bu6mmoreka [IOK
BerecTsa" https://m.edsoo.ru/ff0al23c
19 Cula KaKk XapakTepucTHUKa B3aUMOICHCTBUS 1
ten. Cuina ynpyroctu. 3akoH ['yka
JlaGoparophas pabota «3yuenue
20 3aBUCHUMOCTH pacTsoKeHUs (edopmarun) 1
MPY>KUHBI OT IPUIIOKEHHON CHITBI»
21 SIBnenune TaroreHus. Cuja TSHKECTH 1
CBsI3b MEKITY CHJIOHN TSKECTH U MaCCOM
22 tena. Bec Tiia. Pemenue 3amad o teme 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0al1778
"Cuna Tsxectu"
23 Cuna TsKecTH Ha JPYTUX IUIaHEeTaXx. 1 bubmuoreka [IOK
dusruecKre XapaKTEPUCTHKH TITAHET https://m.edsoo.ru/ff0a1502
bubmuoreka [JOK
24 Hsmeperine cit. JitmamomeTp L https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Heecomocts L https://m.edsoo.ru/ff0al778
26 CrnoxxeHue IByX CHJI, HAallpaBJIEHHBIX 10 1 bubnuoreka [JOK
OJIHOM TIpsiMoii. PaBHOEWCTBYIOIIAS CUTT https://m.edsoo.ru/ff0ala70
97 Pemenue 3amau mo teme 1
"PaBHOnElcTBYIOIIASA CHIT"
TpeHne CKONbKEHUS U TPEHUE TTOKOS. EI/I6J‘II/IOTeKa HOK
28 1 One aTop "KomnaHus "Tersop'
Tpenue B MpUPOJIE U TEXHUKE L Fe AL S HEE A F AU tDS /Cl m. edSOO ru/ff0a1b90

MYHULIUNAJIbHOE OBLLEOBPA3OBATEJIbHOE Y4PEXXIEHME "CPEQHSASA
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JlabopaTtopHnas padora «M3ydenue
3aBUCHUMOCTHU CUJIBI TPCHUS CKOJIBXKXCHUSA OT

bu6nunoreka [JOK

29 CHJIBI aBJICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIIPUKACAIOIITUXCS TIOBEPXHOCTEI
30 Pemenue 3amay Ha onpeencHue
PaBHOACHUCTBYIOLIEH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,
31 «l“pa(bnqecfoe M300paKeHUE CUI» bubmmorexa LIOK
5 ’ https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOICHCTBYIOIIAS CHID
KonTponbHas pabora 1o Temam:
39 «Mexannueckoe ABHxKeHUEe», «Macca,
IJIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n300pakeHre CHiD», «CHITBI
Hasnenue. CriocoObl yMEHBIICHUS U bubmuoreka [JOK
33
YBEITUYEHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
JaBnenue raza. 3aBUCUMOCTh JaBICHUS bu6mmoreka [JOK
34 .
rasza ot 00béMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPABIMU TEJIAMHU, bubnmnoreka LHIOK
JKUIKOCTSAMH U razamu. 3akoH [Tackams https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )KUJKOCTHU U T'a3e, BHI3BAHHOE bu6muoreka [JOK
JICCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau mo teme «/laBieHue B bu6nunoreka [JOK
JKAIKOCTH U Taze. 3akoH [lackaimsa» https://m.edsoo.ru/ff0a2826
38 Coobmmaromuecs: Cocyabl Bubmmorexa HOK
https://m.edsoo.ru/ff0a2970
39 lMunpaBnuueckuit mpecc bubmmorexa TOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopuiHeBo# KUAKOCTHBIN

HacocC

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULIUNAJIbHOE OBLLEOBPA3OBATEJIbHOE Y4PEXXIEHME "CPEQHSASA
LLIKOJIA N2 130 BOPOLUUJIOBCKOIo PAMOHA BOJITOIPAA", YepHeHko
Onbra HukonaeeHa, AnpekTop
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Atmocdepa 3emmn. [Ipuannsl
CYIIIECTBOBAHUSI BO3YITHOW 000IOYKU bubnmoreka [HOK
41 1
3emitn. 3aBUCUMOCTh aTMOC(HEpPHOTo https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl yPOBHEM MODSI
bu6mmoreka [JOK
42 B LA 1
€C BO3AyXa. ATMOC(EpHOC AapiCHHC https://m.edsoo.ru/ff0a2b5a
43 W3mepenune atMocepHOro JaBiIeHUS. 1 bubanoreka LIOK
OmnsiT Toppuyemu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOT0 AABJICHUS OT 1 bubnmoreka [HOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoua. AtmocdepHoe bubmuoreka LIOK
45 1
JaBJICHHE Ha Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo reme " Atmocdeproe 1
naBieHue"
- JleiicTBHE KUAKOCTH U ra3'Z Ha . Bubmiorexa LIOK
MOTPYXEHHOE B HUX TeN0. ApXHMeI0Ba
by P A https://m.edsoo.ru/ff0a3276
cuiia
J1a6 0 O
#  wanmsone ouw, ieyoncina | 1 1 bimionexa LIOK
o A yiom https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B JKUKOCTH)
JlaGoparopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tefa B bubnmnoreka [HOK
49 . . 1 1
BOJIC OT 00BEMA MOTPYKEHHOM B KHIKOCTD https://m.edsoo.ru/ff0a3514
9JacTH TeJIa»
bu6mmoreka [JOK
50 IT 1
JlARarie Tel https://m.edsoo.ru/ff0a3a96
JlaGoparopnas pabota "KoHcTpyrnpoBaHnue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKH U 1 1
onpeesieHue e€ rpy30noIbEMHOCTH "

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULIMNAJIbHOE OBLLIEEOBEPA3OBATE/IbHOE YYPEXXAEHUE "CPEAHSASA
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Pemenne 3amag mo temam: «IlmaBanne

bubmuoreka [JOK

52 CYy/IOB. BosﬂyxonnaBaHH“e», «JlaBeHue 1 https-//m.edsoo.ru/ff0a3654
TBEPJIBIX TEJN, )KUIKOCTEH U Ta30B»
Kontponbnas pabota no reme «JlaBnenue
TBEPJIBIX TEJN, KUIKOCTEH U
53 ra3oB»/Bcepoccuiickas mpoBepodHas 1
paboTa npu NpoBEACHUH C UCTIOIH30BAHUEM
KOMIThIOTEPA
bu6mmoreka [JOK
>4 Mexanriccicas pabora L https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
> MoImHOCTS. E/WMHHIEN MOROCTH L https://m.edsoo.ru/ff0a3f82
56 VYpok-uccienoBanue "Pacyér MoIHOCTH, 1 1
pa3BHUBaeMoil Mpu MoabEME 10 JiecTHUIE"
57 [IpocTeie Mmexanu3Mmel. Peruar. PaBHoBecue 1
CHJT Ha phIuare
Peryaru B TexHUKE, OBITY ¥ IPUPOJIE.
58 JlabopaTopHas pa6,0Ta <<}II/ICCJ'Ipe)112)BiHI/Ie 1 0.5 bubmmorexa LIOK
N https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pbIYara
Pemenue 3agau mo teme «Y cioBus bu6muoreka [JOK
59 1
PaBHOBECHSI pbIUara https://m.edsoo.ru/ff0a48a6
Koaddurment monesHoro aeicTpus
60 MexaHu3ma. Jlaboparopnas pabora 1 0.5
«M3mepenne KIIJI HAKIOHHOM TIOCKOCTH»
61 Pemrenne 3amaq mo teme "Pabora, 1 bu6mmoreka [JOK
morHocTh, KIT/1" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas 3Heprus. Kunernueckas u 1 bubmuoreka [IOK
MOTEHIMAIbHAS SHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHMYECKOW YHEPTUU 1 bubanorera .HOK
ORI AR LS 60 T FIO84360

[OKYMEHT MOAMNNCAH 3/IEKTPOHHOM NOANNCLIO
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Onbra HukonaeeHa, AnpekTop

07.10.24 20:57 (MSK)

Ceptudmkat 1F5FE732294474EDF5B11DE1DO6C6E4F



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 10 TEME
"JKCcrepUMEHTAIBHOE ONIPEIEIICHNE
W3MEHEHMs KHHETHYECKON U
HOT@HHI/I&]’IBHOﬁ OHCPIUHr IpH CKAaTbIBAHUH
TeJa [0 HaKJIOHHOMU IJIOCKOCTH"

65

Kontponbnas padora no reme «Pabora n
MOIIHOCTb. DHeprusi»/Beepoccuiickas
IIpOBEpOUHas paboTa MIpH MPOBEIEHUH HA
OyMa)KHOM HOCHUTETIE

66

PesepBublit ypok. Pabora ¢ Tekctamu 1o
TeMe "MexaHudeckoe JBIKeHne"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHeIit ypok. Pabota ¢ Tekctamu 1o
teme "JlaBieHue TBEPIBIX TEIl, KUJIKOCTEH
H Ta3oB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4dffe

68

PesepHbIil ypok. Pabora ¢ TekcTamu mmo
teme "Pabora. MomHocTs. DHeprus"

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

8 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHyeckue

padoThI

Jlara
U3ydeHus

DJIeKTpOHHbBbIE U POBLIE
o0pa3oBaTtesibHbIE

pecypchl

OCHOBHBIE TTOJI0KECHHUS MOJICKYJIAPHO-
KUHETHYICCKOU TCOPHU 1 UX ONBITHLIC
MOATBECPKACHUA

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff0a5256

Macca u pazMep aTOMOB M MOJIEKYJI

1

Mopenu TBEPAOrO, KUIAKOTO U

1

O%&@%ggg 858 '%Qnggvm "TeHzop"

ra3006pa3Horo COCTOSIHUM BemeCTBﬂOKYMEHT nd

L
AMNCAH SJ1IEKTPO

HHOW NOAMNCHIO

https://m.edsoo.ru/ff0a540e
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OOBsICHEeHNE CBOWCTB TBEPJIOTO, JKUKOTO
4 ra3000pa3HOro COCTOSTHU BEIIecTBa Ha 1
OCHOBE MOJI0KEHUI MOJEKYISIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannuueckue u amopQHble Tena 1 bubmoreta LIOK
https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KanWUISIPHOCTbD. 1 bubanoreka LIOK
[ToBepxXHOCTHOE HATSKCHHE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciivpeHue u cxxarue 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a5a26
8 Temmneparypa. CBsi3b TEMIEPATYPHI CO 1
CKOPOCTBIO TEIIJIOBOT'O JBUKEHUSI YACTHUIL
9 Bayrpennsis sueprusi. CriocoObl U3MEHEHHS 1 bubmuoreka [JOK
BHYTPEHHEH SHEPrHH https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Bret Temionepea . https://m.edsoo.ru/ff0a6412
VYpox-konpepenuus "[Ipakrnyeckoe
11 HCIIOJIb30BaHNE TEINIOBBIX CBOMCTB 1 1 bu6nunoreka [JOK
BEIIIECTB ¥ MATEPHAIIOB B LIENISIX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"
12 KomnuectBo Ternotel. Y nenbHast 1 bu6mmoreka [IOK
TEIMIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OanaHca. 1 bubnmnoreka [JOK
Term000MeH U TEMIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabora "VMccienoBanue
14 SIBJ'ICPII)I/ISI TIZHJ'IO(I))6MGHa npu CMr:IHI/IBaHI/II/I 1 1 bubmmorera LIOK
N . \ https://m.edsoo.ru/ff0a6a98
XOJIOJJHOU U TOpSTYEHt BOJIBI
PacueT xonmuecTBa TEIJIOTEHI,
15 HEOOXOMMOTr0 I HarpeBaHus Tela U 1
BBLIEIAEMOTO UM HPH OXJIAKIEHH Onepatop 3710 000 "Komnarws "Tersop”
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JlabopartopHnas padora "Onpenenenue bubmuoreka [JOK
16 . 1 1
yIIEbHOM TEIMIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBa. Y IelbHas TEIIoTa 1 bubnmoreka [HOK
CrOpaHusl https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBepAEBaHUE
18 KPUCTAJUTHYECKUX ﬁgn. V nenvHas Terwiora 1 bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TUTABJICHUS
JlabopartopHnas pabora "Onpenenenue bubmuoteka [JOK
19 . 1 1
YIIEeITbHOM TETUIOTHI IJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [Tapoobpa3zoBaHue U KOHACHCAIHS. 1 bubmmoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y nenpHas Temiaora
MapooOpa3oBaHUs U KOHJICHCAIIUH. bubmuoreka [JOK
21 1
3aBUCHMOCTh TEMIIEPATYPHI KUIIEHHSI OT https://m.edsoo.ru/ff0a786¢
aTMoc(epHOro JaBJICHUS
BrnaxnocTs Bo3ayxa. JlabopaTopHas pabora
22 "Onpenenenue f)lz;ochenLI:{oﬁ I;Ha)KI:IOCTI/I 1 1 bubmmorexa IOK
j https://m.edsoo.ru/ff0a7628
BO3/TyXa
93 Pemenue 3aau Ha onpeneneHue 1
BJIQKHOCTH BO3TyXa
[IpuHIMIBI pabOTHI TEMIOBBIX ABUTATENEH.
24 [TapoBast TypOuHa. /[Burarens BHyTpeHHETr O 1
CropaHus
o5 KIIJI TermoBoro asurareis. TemnoBkie 1 bu6mmoreka [JOK
JIBUTATENIN M 3aIlUTa OKPYXKAIOUICH CpeJibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U NPEBPAILCHUS 1
SHEPTUU B TEILIOBBIX MPOIIECCaX
[ToaroroBka Kk KOHTPOJIBHOU paboOTE MO
27 teme "TemioBble siBneHus. 3smenenue 1
arperaTHbIX COCTOSIHUM BeniecTnal

[OKYMEHT MOAMNNCAH 3/IEKTPOHHOM NOANNCLIO
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Kontponbnas pabora no teme "TernnoBbie
28 HBneTIfHﬁ. H3M§H€HI/IG arperaTHbIxX 1 1 bubmmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHHI BeIlleCTBa
29 Onexrpuszanus tein. JBa pona 1
AIEKTPUYECKHUX 3apsI0B
30 Ypok-uccienopanue "IIEKTpU3ALMS TET 1 1
MHIYKIHUENH U TIPU COTPUKOCHOBEHUU"
31 B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH 1 bubnmnoreka LHIOK
Kynona https://m.edsoo.ru/ff0a87e4
Onexrpuueckoe nose. HanpskeHHOCTH
32 BHCKT;)I/I‘ICCKOFO OIS HprHI_II/IH 1 bubmoreta LIOK
. https://m.edsoo.ru/ff0a8a0a
CYNEPIO3ULINU IIEKTPUUECKUX MOJIeH
33 Hocurenu snexTpuyeckux 3apsjioB. 1
DneMeHTapHbIi 3apsia. CTpoeHue aTroma
34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH 1 bubanoreka LIOK
COXpaHEHUS IEKTPUIECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3a1a4 Ha NPUMEHEHHUE CBOMCTB 1 bubmuoreka LIOK
AIIEKTPUYECKHX 3apsIIOB https://m.edsoo.ru/ff0a90cc
DJIEKTPUUECKUI TOK, YCIOBHS €r0
36 CyHleC"Pi“BOBaHI/ISI. I/IC”’FZ‘IHI/IKI/I 1 bubmiorexa LOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOT0 TOKA
37 JleficTBHSI SIIEKTPUUYECKOTO TOKA 1 bubmioreia HOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccienoBanue "/lelictBue
38 AIEKTPUYECKOrO OISl HA MPOBOJIHUKH U 1 1
TUAJIEKTPUKHA "
39 DJIEKTPUYECKUI TOK B METAJIAX, 1 bubmuoreka [JOK
KHIIKOCTSAX M ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas 1enb U €€ COCTaBHBIE YaCTH 1

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO
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Cuna Toka. JIaGoparopnas pabota

bu6mmoreka [JOK

41 1 0.5
"M3MepeHue 1 peryupoBaHue CHITbI TOKA" https://m.edsoo.ru/ff0a8bd6
C) .B .
2 | Tatoputopias patora Mavepernen | 1 05 bitorera L1OK
PATOpHA p ,1? ' https://m.edsoo.ru/ff0ade14
peryiupoBaHue HaMpsHKEHUS
CornpoTuBIIeHUE TPOBOAHUKA. Y IETTBHOE bu6mmoreka [JOK
43 1
COMPOTHUBJICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHnas pabora "3aBUCHUMOCTH
JJIEKTPUYECKOr 0 CONPOTUBIICHUS bubmuoreka LIOK
44 1 1
MIPOBOJIHKMKA OT €r0 JJIHHBI, IIIOIIa K https://m.edsoo.ru/ff0aa738
MIONEPEYHOr 0 CEYeHUsI U MaTepuaa”
3aBHUCUMOCTh CHJIBI TOKA OT HaINPSKCHUS. bubmuoreka [JOK
45 1
3akon OMma 1y1sl yyacTKa Iernu https://m.edsoo.ru/ff0aa44a
JlaboparopHas pabora "VcciieqoBanue
46 3aBHCUMOCTH CHJIbI TOKA, UIYIIEr0 Yepe3 1 1 bubnmnoreka [HOK
PE3UCTOP, OT COMPOTUBJICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnemoBarenbHOE U TApAIIICTFHOE 1
COEIMHEHHMSI TPOBOTHUKOB
Jlaboparophas padora "IIpoBepka npaBuia
CJIO’KEHUS HANIPSDKEHUN TIPU bubnuoreka [IOK
48 1 1
[10CJIeIOBATEILHOM COCTMHEHUH JBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
Jla6 6ota "1
© | moumtowmpunapavenioy |1 1 bitGorera L1OK
2 pH tapan https://m.edsoo.ru/ff0aad1e
COEJIMHEHUH PE3UCTOPOB
P
- Oeu;eﬁne 3:§aq HE; H:zr:HeH:e 3aKOHa , BuGmorexa LOK
Ma JIIS pa3IuIHOT WHEHUS
P A https://m.edsoo.ru/ff0aaf8a
MIPOBOTHUKOB
51 PaboTa 1 MOIITHOCTH 3JIEKTPUIECKOTO TOKa. Otspeomaaa era Kp@ns "Tensop"

JOKYMEHT NQ

3akoH J[xoyns-Jlenna

1
AINVCAH SNEKTPO

HHOWM MOAMNCHIO

https://m.edsoo.ru/ff0ab124

-HWE "CPEAHAA
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JlabopartopHnas padora "Onpenenenue

bubmuoreka [JOK

52 paGO'TBI ¥ MOIIHOCTH 3JIEKTPUIECKOTO 1 1 https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKUE LIESTTH U IMTOTPEeOUTEIN

53 3HeKT§I/IquK0171 SHEPTHH B 61:1)31Ty. Kopotkoe 1 bubmiorexa LOK

https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU pabOTE MO

54 TeMe "DIEeKTPUUECKHE 3apsAbl. 1 bu6muoreka LIOK
3apsKeHHBIE Tea U MX B3aUMOJICHCTBUS. https://m.edsoo.ru/ff0abd2c
[TocTostHHBIN AeKTpUYECcKHil TOK"

Kontponbnas pabota no teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE

55 Tejla U UX B3auMoaercTBUA. [10CTOSHHBIN 1 1 bu6nunoreka [JOK
anekTpuueckuii Tok"/Beepoccuiickas https://m.edsoo.ru/ff0abea8
MpoBepoYHas paboTa MpH MPOBECHUU C
HCITOJIb30BaHUEM KOMIThIOTEPA

56 ITocTossHHBIE MardHMTEl, HX B3aMMOJICHCTBHE 1
VYpok-uccienopanue "M3yuenue nonei bubnmnoreka [JOK

57 . 1 1 .

MMOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0

58 MaruautHoe none. MarauTHoe 1moje 3emMiIn 1 bu6mmnoreka [JOK
U €ro 3HaYEHHeE I )KU3HUA Ha 3eMIIe https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MaruutHoe noiie

59 BJIGKTpI/II‘)IGCKI([)FO TOKa MarauTHoe 1moie 1 bubmorexa LIOK

https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpumMeHeHne HIeKTPOMArHUTOB B TEXHHUKE.

50 JlabopaTtopHas pabora "MU3ydyeHue 1 05 bubnuoreka [JOK
JICUCTBUSI MArHUTHOTO TIOJISI HA TIPOBOTHHK ' https://m.edsoo.ru/ff0ac74a
¢ TOKOM"

DNEeKTPOABUTATEH ITOCTOSHHOTO Toica. BuGmmorexa LIOK

61 Hcnonb3oBanue AIeKTpoIBUTaTeIci B 1

TEXHUYECKUX YCTPOMCTBAX U HA | [IOKYMEHT Md

AMNCAH 3J1EKTPO

HHOWM MOAMNCHIO

*hEtoe: 0 eds 00T/ friacte
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Tpancnopre. JlaboparopHas pabora
"KoHcTpyrpoBaHue 1 U3ydeHue padboTbl
aneKTpoaBuraress"
Omneitel @apanes. 3akoH
62 AJICKTPOMArHUTHON MHAYKIHH. [IpaBuio 1
Jlenna
Onekrporeneparop. CrocoObl MOIydeHUs
63 AJIEKTPUUYECKON SHEPTUU. DIIEKTPOCTAHIINH 1
Ha BO300HOBJIIEMbIX UCTOYHUKAX SHEPTUU
[TonroroBka Kk KOHTPOJIBHON paboTe MO
64 TeMe "DIEeKTPUYECKHE U MarHUTHBIE 1
siBJIeHUS "
KontponbHas pabora o reme
"DJIEKTpUYECKHE U MAarHUTHBIE
65 ﬂBJIeHHz"/BcepoccanCKaﬂ MIPOBEPOYHAs 1 bubmioreia HOK
https://m.edsoo.ru/ff0acb14
paboTa npu NpoBeICHUH Ha OYMaKHOM
HOCHTEIIE
PezepsHblil ypok. Pabora ¢ TekcTamu no bu6muoreka LIOK
66 | " 1 ]
teme "TerioBbie SABICHUS https://m.edsoo.ru/ff0acc5e
PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo bubmuoreka [[OK
67 | . . " 1 ]
Teme "TIOCTOSHHBIN IEKTPUISCKHIA TOK https://m.edsoo.ru/ff0acdc6
68 PesepHbIit ypok. Pabora ¢ TekcTamu 1o 1
Teme "MarauTHble BICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 5 145
[MPOTPAMME
9 KJIACC
Ne T Kosmuecrso yacos Hara DJIeKTPOHHBbIE IU(PPOBHIE
n/n cMa ypoxa Bcero Kontpoabubie | IlpakTnueckue | H3yYCHUHA Onoegg%gaoﬂ%%](; JILHBIC “Tersop"
nokyMEHT noanmear snextrord ABATRLO padoThI Pecypcerl
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1 Mexanundeckoe ABMKeHUE. MaTepuanbHas 1
TOYKA
5 Cucrema orcuera. OTHOCHTEIIHBHOCTh 1 bub6mmoreka [JOK
MEXAHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NIPSIMOJIMHEWHOE JBUKEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE TPAMOIIMHETHOE
4 nBikeHne. CpeHsst © MTHOBEHHas 1
CKOpOCTh
5 [TpsimonuHeHOE paBHOYCKOPEHHOE 1 bubnnoreka LIOK
JBYDKEHUE. Y CKOpEeHHe https://m.edsoo.ru/ff0ad8d4
CkopocTb IpSIMOIMHENHOTO
6 PaBHOYCKOpPEHHOT 0 BIKeHUs. ['padux 1
CKOpOCTH
JlaboparopHas pabora "Onpenenenue
7 yCKO;)eHH;II) Tenf pu paBHOI})/Clll(OpeHHOM 1 1 bubmoreia [IOK
. | https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH
8 CBoboanoe nagenue Ten. Onbitel [Manumes 1
PaBHOMEpHOE JBM)KEHUE 110 OKPYKHOCTH.
9 [Tepuon II/I) ‘IaC”f[OTa O6paIHeHHH.I)J}_][>ItI<HCﬁHaH u 1 bubmmorexa IOK
https://m.edsoo.ru/ff0ael76
YIJIOBasi CKOPOCTH
10 [{eHTpOCTpEMUTENBHOE YCKOPEHUE 1
. bu6mmoreka I[JOK
11 ITepsslii 3akoH HproToHa. BekTop cuibl 1 htts://m.eds0o.ru/f0ae612
12 Bropoii 3akon HptoToHa. 1 bubnnoreka LIOK
PaBHozelicTByIOIIas cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepnosunus 1 bu6mmoreka [IOK
cui https://m rggns"go_.gg{fnfpae%z

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULIUNAJIbHOE OBLLEOBPA3OBATEJIbHOE Y4PEXXIEHME "CPEQHSASA
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14 Pemenne 3aa4 Ha NpUMEHEHUE 3aKOHOB 1 bubnnoreka LIOK
Herorona https://m.edsoo.ru/ff0aeb6c
Bubnunoreka IJOK
15 Cna ynpyroctit. 3aon I'yka L https://m.edsoo.ru/ff0aeca?
16 Pemenue 3amau no remMe «Cuia ynpyroctu» 1
17 JlaGoparophas pabota «Onpenenenue 1 1 bub6mmoreka LIOK
KECTKOCTH TIPYKUHBI» https://m.edsoo.ru/ff0aee28
18 Cuna TpeHus 1 butamorexa LIOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anay no reme «Cuiia TpeHUS» 1 bubmorexa [OK
https://m.edsoo.ru/ff0afa26
JlabopaTtopHas pabora "Onpenenenue bubnuoreka [JOK
20 1 1
K03 (hpumenTa TpeHus CKONbKEHHs " https://m.edsoo.ru/ff0af8be
21 Pemenwne 3agau no teme "3akoHsl HeroTOHA. 1 Bubnunoreka IJOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
Cuna TSKeCTH U 3aKOH BCEMUPHOT'O
22 TATOTEHUS. Y CKOPCHHE CBO60§HOFO 1 bubmorexa [OK
https://m.edsoo.ru/ff0af044
MaJCHHUS
VYpok-koupepenius "J[BuxeHue eI BOKPYT
23 rpaBUTalMOHHOTO 1ieHTpa (ConHeuHas 1 1
cucrema). ["anaktuku"
24 Pemenue 3amad mo teme "Cuia TSKECTH U 1 bu6nunoreka [JOK
3aKOH BCEMUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocMHuUeCKasi CKOPOCTb. 1 bubnnoreka LIOK
HeBecoMocTh 1 ieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAIBHON TOYKH.
26 AbcomoTHO TBEPIOE Teno. PaBHOBecHe 1 bubnuoreka [IOK
TBEPIOTO TeJa C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MomeHT cuiibl. L{eHTp TsxecTn
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PaBHOBeCHE MaTepHATBHON TOYKH.
97 AbconroTHO TBEpIOE Teno. PaBHoBecue 1
TBEPAOIO TeJa C 3aKPETIEHHON OChIO
BpaieHusi. MomeHT cuiibl. L{eHTp TsxkecTn
08 Pemrenne 3amauy no teme "MOMEHT CHIIEL 1 bu6nmoreka [JOK
LlenTp TsDKECTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
29 "MI[CXEIHI/I‘-ICCKOG ,Z[];[E)KGHI/IC. ’ 1 bubmmorera IOK
B https://m.edsoo.ru/ff0b0408
BszaumoneiictBue Ten"
KonTtpoasHas pabora 1mo Teme
30 ”MGXI;HI/ILIGCK(I;)C IBIKEHHUE. 1 1 bubmorexa [OK
N https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten"
Nmnynbce Tena. Umnynbe cuibl. 3aKoH
31 COXpZHeHI/ISI I/IMHYJ‘ILZa. Yupyroe u 1 bubmmorexa [IOK
. https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJICUCTBUE
39 Pemenue 3anay mo teMe "3akoH coxpaHEHUs 1 bu6mmoreka [JOK
umIyiabca" https://m.edsoo.ru/ff0b096¢
33 Vpok-koupepenius "PeakTUBHOE TBIKECHHE 1
B IIPUPOJIE U TEXHUKE"
34 Mexanndeckas paboTa ¥ MOITHOCTh 1 bubmorexa [OK
https://m.edsoo.ru/ff0b0a84
35 Pabota cuiibl TSKECTH, CUIIBI YIPYTOCTH U 1 bubnuoreka [IOK
CHUITBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 pabOThI CHIIBI TPEHUSI IPU PABHOMEPHOM 1
JIBIJKEHUH TeJla IO TOPU30HTAIIbHON
MOBEPXHOCTH
37 CBs13b 2HEepruM M padothl. [loTeHnManbHast 1
SHEPTHS
38 Kunernueckas sHeprus. Teopema p 1 ] OB ERA TRORCH Terzop”
KUHETHYECKOU SHEPT U fl‘?’KyMEHT FOAMMCAH SAEKTPORHON MOAMCHIO https://m.edsoo.ru/ff0b0c32 i
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39 3aKOH COXpaHEHUs SHEPTUU B MEXaHUKE 1
JlabopaTtopHas pabora «/3ydeHue 3akoHa bubnuoreka [JOK
40 1 1
COXpaHCHHSI SHEPTHI» https://m.edsoo.ru/ff0b12fe
41 KomnebarenbHOE IBUKEHHUE H €TO 1 bubmmoreka IJOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. BeiHyXIeHHBIC 1 bubnmnoreka [HOK
Kosiebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnyeckuil ¥ IpyKUHHBIN MassTHUKH 1
Vpok-uccnegoBanue «3aBUCHMOCTD
44 nfpnona KOJ'}IIe6aHI/II71 OT JKECTKOCTH 1 1 bubmorexa HOK
https://m.edsoo.ru/ff0b197a
MPYKHHBI M MaCCHI TPy3a»
45 [TpeBparmeHne SHEPTUN TIPU MEXAHUIECKUX 1
KOJICOaHMSIX
JlaGopaTopHas pabora «OnpenencHue
46 IIacTopTLI Hpneplfoz(a Kone6a§1/1l1[71 1 1 bubmmorexa IOK
https://m.edsoo.ru/ffOblaec
MPYKHHHOT'O MasSTHUKA)
JlaboparopHuas padora «IIpoBepka
47 He3aB1:I)/ICI/Il\IZOCTI/IpHepI/IOZIa Ifonegaﬂnﬁ rpysa 1 1 bubmmorexa LIOK
’ https://m.edsoo.ru/ff0b197a
MOJIBEIIICHHOT'O K HUTH, OT MacChl Tpy3a»
Mexanndeckne BoaHBL. CBOKMCTBA
48 MexaHU4YeCKuX BOJIH. [IpogoabHbIC 1 1 bubmmorexa IOK
https://m.edsoo.ru/ff0b21fe
MIOIIEPEYHBIC BOITHBI
49 VYpok-koudepennus "MexaHUIECKUE BOITHBI 1 1
B TBEpOM Tene. CelicMuueckue BOIHbBI"
50 3ByK. PacnipocTpanenue u oTpaxxeHue 3ByKa 1
51 Ypok-uccienopanue "HaoOonenue 1 1
3aBHCHMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"
59 I'pomMKOCTB 3ByKa U BBICOTA TOHA. 1
AKYyCTUYECKHI pE30HAHC N .
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VYpok-koudepenius "YiabpTpa3zByK U bubmuoteka [JOK
53 " 1 1
UH(pa3BYK B MPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0b23ca
I1 i pabd
o | S vt e e |
PAHCHIDA. https://m.eds00.ru/ff0b25f0
KoJieOaHMs ¥ BOJTHBI
KonTponbsHas pabora mmo teme "3akoHbI
55 coxpaHeHus. MexaHn4deckue KoiaeOanus u 1 1
BOJIHBI"
56 DJIEKTPOMArHUTHOE TOJIE. 1 bubnmnoreka [HOK
DIeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoJCTBa 3JIEKTPOMarHUTHBIX BOJIH 1
Ypok-konpepenmus "Hlkana
3JIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue bubnuoreka [JOK
58 - 1 1
9JIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
Ypok- ""n i
59 anpe(I)<K H;;Zfszzzzizonily:i[}z:;[eow:}icm 1 1 Bubmiorexa HOK
P | B https://m.edsoo.ru/ffOb2c6c
MOOHMIIBHOTO TenedoHa
50 Penrenue 3amad Ha onpeiesieHre 9acTOThI U 1
JUTHHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DJIeKTpOMarHuTHasi IpUpoa CBETa. 1 bubnuoreka [JOK
CkopocTh cBeTa. BomHOBBIE CBOIICTBA CBETa https://m.edsoo.ru/ff0b31d0
" T i
62 a(z:T; Il(I){cPI Ki::;;z (:Bre:);l:I (;J;I/;}I\I/IeeI:{II{/IZGCOHH a 1 Bubmiorexa OK
patpostp ’ t https://m.edsoo.ru/ff0b3658
n JIyHb1
63| suume s mpwenenne sons orpunenn | 1 Butimorers LIOK
A P P https://m.edso0.ru/ffob38c4
CBETa
64 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS 1 bubnunoreka [IOK
cBeTa OFfRe AR L S8 rer B3R a
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[TomHOE BHYTpEHHEE OTpakeHUE CBETA.
65 I/IcnonbsoBZ;II)de HonHono BHYTPEHHETO 1 bubamorexa LIOK
https://m.edsoo.ru/ffOb3c5c
OTpPa)KEHUSI B ONTHUYECKUX CBETOBOAAX
JlaboparopHas pabdora "MccrnenoBanue
66 3aBHCHMOCTH YTJIa PEIOMIICHHS CBETOBOTO 1 1
Jy4a OT yIJla NaJieHHs Ha TpaHule "BO3ayX-
crekno""
Ypok-koHpepennus "Mcnonp3oBaHue
67 MTOJIHOT'O BHYTPEHHET'O OTPAYKCHHUS: 1 1
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka I[JOK
68 JIun3el. OnTuyeckas cuia JIMH3BI 1 https://m.edso0o.ru/ffOb3f2c
. bu6mmorexa [IOK
69 [TocTpoeHne N300pakeHMI B THH3AX 1 https://m.edsoo.ru/ffob4dda
JlaboparopHas padora "Omnpenenenue
70 (I)OKyI(:HOFIz) paCETOHHI/IH u olljiTllldquKoﬁ CHJTBI 1 1 Bubmiorexa HOK
9 https://m.edsoo.ru/ff0b4206
cobuparomien TuH3bI"
VYpok-koupepeniusa "OnTudyeckue bubmuoreka [JOK
71 1 1
JIMH30BbBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak onTuyeckas cucreMa. 3peHue 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 Ypok-konpepentus "Jledextsl 3penus. Kak 1 1
COXpaHUTH 3peHue"
Pasnoxxenue 6enoro ceera B ciekTp. OMbITHI
74 Herotona. Cnoxxenue CHGKTpaJ'II)HI)II)X 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucnepeust cBera
JlaboparopHast pabora "OmbIThI IO
75 pa3iokKeHUI0 6eJI0ro cBeTa B CIEKTP U 1 1 bubnunoreka [HOK
BOCIPHUSITHIO I[BETA MPEIMETOB MIPU MX https://m.edsoo.ru/ff0c0e2a
HaOJII0IEHUH Yepe3 I[BETOBbIC (DUITHTPHL" Onepatop 3/10 000 "Komnakmsi "Tensop"
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VYpok-nipaktukym "BoiHOBBIE CBOMCTBA
76 CBeTa: AMcCIepcusi, HHTep(epeHnns u 1 1
mudpakmms"”
77 OmneiTel Pezepdopaa u mianerapHas MoAeb 1 bubnunoreka [HOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Monens aroma bopa 1
79 HcnyckaHue 1 MOTJIOIICHHE CBETA aTOMOM. 1 bubnnoreka [HOK
KBanTbl. JInHeiyarsie CrieKTpb https://m.edsoo.ru/ff0c144c
80 VYpok-npaktukym "Habmtonenue crieKTpoB 1 1 bubnuoreka [IOK
ucryckanus'" https://m.edsoo.ru/ff0c1550
" bubnuoreka [JOK
81 PannoakTHBHOCTH U €€ BUIbI 1 https://m.e dS(])_E).ru 10c1672
82 Crtpoenunie aToMHOro sijipa. Hykinonnas 1 bubnmnoreka [HOK
MO/IeITb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbBIE ipeBparieHus. M30Torbt 1 Egg;lz:zzasiorﬁ/ ff0clald
84 Penrenne 3amau no teme: "PanmnoakTUBHEIE 1 bu6mmoreka [JOK
npeBparieHus " https://m.edsoo.ru/ff0clb4a
85 [Tepwox morypacnana 1
86 VYpok-koHpepenuus "PagroakTuBHbIE 1 1 bubnnoreka LIOK
U3JIyYCHUS B PUPOJIE, MEAUIIMHE, TeXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakiy. 3aKOHbI COXpaHEHUS 1 bu6mmoreka [IOK
3apsIIOBOI'0 M MAaCCOBOT'O YKCEI https://m.edsoo.ru/ff0c1c58
88 DHeprus CB3U aTOMHBIX siiep. CBsI3b Macchl 1 bubnunoreka [HOK
U DHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3anau o teme "SAnepubie 1
peaxun"
90 Peakunu cuHTe3a u aeneHus saep. 1 bu6mmoreka [JOK
Wcrounuku sneprun ConHua v 3BE311 :
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Vpok-koHpepenus "SAnepHas sHepreTuka.
91 JleficTBUS paliOaKTUBHBIX U31y4EeHUN Ha 1 1
’KUBBIE OpraHu3Mbl"
[TonroroBka K KOHTPOJIBHOM paboTe Mo TeMe
92 "DJIEeKTPOMarHuTHOE MOJIE. 1 bubmuoreka [JOK
DNeKTpOMarHuTHbIC BOJIHBI. KBaHTOBBIC https://m.edsoo.ru/ff0c223e
siBJIeHUS "
KontponbHas pabora no reme
"DJIEeKTPOMarHuTHOE MOJIE.
93 1 1
DJeKTpOMarHuTHBIE BOJTHBL. KBaHTOBBIC
siBJIeHUS "
94 [ToBTOpenue, o6o6menue. JlaboparopHsie 1 1 bu6mmoreka [IOK
paboThl 1o kypcy "B3aumoneiicteue Tem" https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0000menue. Pemnienne
95 pacr{eTrl){Hx u KaqecI:BeHme 3a/ay 1o TeMe 1 bubmorexa [OK
https://m.edsoo.ru/ff0c2572
"TemnoBsie mpoiecch”
IToBTOpenue, 0600menue. Pemenue
96 pacquII){Hx u KaqecI:BeHHLIx 3aJa4 o TEME 1 bubmorexa [OK
. https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBsIX ABUrarenei"
[ToBTOpeHue, o600mIeHNE. Pemenne
97 pacquIID{Hx 1/; K&‘IG::BGHHBIX 3a/1a4 110 TeMe 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0c2b30
"KII/] anexrpoycTaHOBOK"
08 [ToBTOpenue, o6o0menue. JlaboparopHsie 1 1 bu6mmoreka [IOK
paboTsl 1o Kypcy "CBeToBbIe siBICHHUS " https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o0menue. Padora ¢
99 TeKCTaI:/II/I 10 TeMe 'L'[;aKOHLI COXpaHEHUS B 1 bubmiorexa HOK
" https://m.edsoo.ru/ff0c2d6a
MEXaHUKE
100 [ToBTOpenue, 0606menue. Pabora c 1 bubmuoreka IJOK
tekcTamu 1o Teme "Kosebanust u BoaHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenwue, o6o0meHue. Padorac 1 } Olspe(ori282 ©RA KKins "Tensop"
TekcTaMu 110 TeMe "CBETOBBIC SIBJICHRMEHT NOANNUCAH STIEKTPOHHOM MOAMKMCHIO https://m.edsoo.ru/ff0c3044

’
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[ToBTOpenue, 0606menne. Pabora c
102 TekcTamu 1o TeMe "KBaHToBas U siiepHas 1
¢duzuka"
OBILEE KOJIMYECTBO YACOB I10 102 3 27
ITPOIT'PAMME
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