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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypoOBHE OCHOBHOIO 00IIero oOpa3oBaHMs COCTaBJI€HA Ha
OCHOBE TOJIOKEHHUI U TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS Ha 6a30BOM ypOBHE OCHOBHOM
obOpasoBarensHON Tporpammbel, npeactaBieHHbIXx B ®I'OC OO0, a Takke ¢ ydéToMm
dbenepanbHON pabodeil mporpaMmbl BociuTanus ¥ KOHIENIUU MpernoaBanus y4eOHOTo
npeameta « Ou3nKay.

Copepxanue  mporpaMMmbl 1o (U3MKE  HampaBieHO Ha  (OpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH OOYYAIOIIMXCSl U OpTraHU3alMI0 W3yyeHus (PU3MKU Ha
JIeSITEIbBHOCTHON OCHOBe. B mporpamme mo gusuke y4YuTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npeamera B peanusarnuu TpeboBanuid ®I'OC OOO K mMIaHUPYEMBIM JUYHOCTHBIM U
METanpeIMETHBIM  pe3yjbTaTaM  OOy4YeHMs, a TakKe MEXIPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O OOLIETO 0Opa30BaHMsL.

[Iporpamma no gu3rke ycTaHaBIMBAET pacHpeiesieHne y4eOHOro MaTepraia o rogam
o0ydenus (o kjaccam), OpeajgaraeT MPUMEPHYIO IOCIENI0BAaTEIbHOCTh U3YUYEHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pAa3BUTUS MPEIMETHOIO COAEpKaHUS M Y4YETE€ BO3PACTHBIX
0COOEHHOCTEH 00yUaroImuXCs.

[TporpamMMa mo ¢usuke paszpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKON MOMOIIU
YUHTEIO B CO3/IaHUH padoyell MpOrpaMMsl 10 y4eOHOMY MIPEAMETY.

®u3rka SBISETCA CHUCTEMOOOPA3yIOIIUM JJIsl €CTECTBEHHO-HAYUYHBIX YYEOHBIX
PEIMETOB, MOCKOJBKY (PU3MYECKHE 3aKOHBI JIE)KaT B OCHOBE IPOLIECCOB M SIBJICHUIA,
U3y4aeMbIX XHUMHUEH, OUoIoTHel, acTpoHOMUEH U pu3mdeckoil reorpadueil, BHOCUT BKJIA]
B €CTECTBEHHO-HAy4HYIO KapTUHY MHUpa, NPEJOCTaBisieT Haubojee sCHble 0oOpa3Ibl
NPUMEHEHUsI HAYYHOTO METOJa IO3HAHMs, TO €CTh CHoco0a MOMy4YeHUs JTOCTOBEPHBIX
3HAHUM O MUDE.

OpHa U3 TIaBHBIX 33/1a4 (PU3NYEcKOro 00pa3oBaHus B CTPYKType 00111ero oopa3oBaHus
COCTOMT B (POPMHUPOBAHUHU E€CTECTBEHHO-HAYYHOM TPAMOTHOCTH U HHTEpeca K HayKe y
00yUaroImxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YPOBHE TMPEANOJAraeT OBJAJECHUE CIEIYIOUMMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YyIOIIMMHU €CTECTBEHHO-HAYYHYIO T'PaMOTHOCTb:

o HAay4YHO 00BACHATH SABJICHHUA,
o OLICHUBATh U IIOHUMATb 0COOEHHOCTH Hay4YHOTI'O UCCJICIOBAHUS
° HHTCPIPCTUPOBATD JaHHBIC u HCIIOJIB30BaTh HAay4YHBIC

JIOKAa3aTeIbCTBA JJ1s1 TTOJy4YEHHUS BBIBOJIOB.

[lenn m3ydenus GU3NKU HA YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS OMpPEICICHBI B

Konnenmmuu mnpenomaBanuss ydeOHoro mpeamera «Duszmka» B 00pa3oBaTEIbHBIX

opranuzanusx Poccuiickoit deneparum, peaqusyomux OCHOBHBIE 00111e00pa3oBaTeIbHbBIC

MporpamMMbl, yTBEPXKAEHHOW pemeHueM Komerun MuHHUCTEpCTBA  MPOCBEUICHUS
Poccuiickoit @eneparuu (mpotokost ot 3 nexadbps 2019 r. Ne [1K-4BH).



Hean usyyenus pusuku:

. npuoOpeTeHue HMHTEepeca W CTPEeMJICHHS OOy4alouMxcs K HaydYHOMY
U3YYCHUIO TPHUPOMABI, pa3BUTHE MX HMHTEIUICKTYaJbHBIX H  TBOPYECKHUX
CIIOCOOHOCTEI;

. pa3BUTHE TMPEACTABICHUM O HAaydyHOM METOJ€ IO3HAHUA U
(dbopMHpOBaHKE UCCIIEOBATEIHLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSIM;

. (dopMupOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysbTara H3y4YeHHs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

. dbopMHpoBaHUE TPEICTABICHUNA O PoJid (DU3UKU ISl PA3BUTHUS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

. pa3BUTHE  TPEJICTAaBICHUA O  BO3MOXKHBIX  cdepax  Oynaymieu
npoeCCUOHANIBHONW  JICATEIbHOCTH, CBSI3aHHOM C (DU3UKOM, TMOJATOTOBKAa K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmxeHre STUX LeNed MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOI'O OOILEro
00pa3oBaHus 00ECTIEUNBACTCS PEUICHUEM CIICIYIONINX 3a/1a4:

. NpuoOpeTeHWEe 3HAHUW O JUCKPETHOM CTPOEHUM BELIECTBA, O
MEXaHUYECKHUX, TEIJIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHHSIX;

. npuoOpeTeHNe YMEHUN OMUCHIBATh U OOBACHATh (PU3NUECKHUE SBJICHUS C
UCITOJIb30BAaHUEM ITOJIyYEHHBIX 3HAHU;

. OCBOCHHME METOJIOB PEIICHHs] NPOCTEHIIMX pacy€THBIX 3a1ady ¢
UCIIOJIb30BAaHUEM bu3nUecKux MOJEJIEH, TBOPUYECKHUX u

MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

. pa3BUTHE YMEHUU HAONIOAATh MPUPOJHBIC SIBJICHUS U BBITIOJHSTH
OMBITHI, JA0OpaTOpHbIE pabOThl M OKCHEPUMEHTAIbHBIE HWCCICAOBAHHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHUOOPOB;

. OCBOEHHE MPUEMOB pabOThI ¢ MHPOpMALIHEH (HU3UUECKOTO COAEepKaHuUs,
BKJIIOYAasT HMH(OPMAIMIO O COBPEMEHHBIX JOCTHXKEHUSAX (U3MKH, aHAIU3 W
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

. 3HAKOMCTBO cO  cdepamu  NpodheCcCHOHAIBHON  ACSATEIbHOCTH,
CBS3aHHBIMM C (PU3UKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTHKEHUSIX (PU3UUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO 00IIIEr0 00pa30BaHUS
oTBOAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJIelNi0), B 8 kiacce — 68 yacoB (2
yaca B Hemenmw), B 9 kmacce — 102 wyaca (3 waca B  HeHENI0).

[Ipennaraemseiii B mporpamme 1o (uU3MKe MepeyeHb JabopaTOPHBIX padOT W OIBITOB
HOCHUT PEKOMEHIATEIbHBIN XapaKkTep, YUUTENb JeNaeT BHIOOP MPOBENCHUS JTA00PATOPHBIX
paboT W OMNBITOB C YYETOM WHAMBHUIYAJIbHBIX OCOOCHHOCTEH OOyYaroIMXcsl, CIHCKa
IKCIIEPUMEHTAIBHBIX 3aJaHHi, MpEAaraéMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO
’K3aMeHa Mo (PHU3UKe.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B NO3HAHUM OKPY:KAIOIIero Mupa.

®uzuka — Hayka O npupoae. SBieHuss npuponbl. DOUBNYECKHUE SBICHUSA:
MEXaHUYECKUE, TEMIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BenuUUHbL. V3Mepenue gusnyeckux BenuyuH. Ousznyueckue MmpuOOpHI.
ITorpemHocTs M3MEpEHUN. MexXayHapOAHAs CUCTEMA EUHUILI.

Kak  ¢usuka w  gpyrue  eCTeCTBEHHBIC  HAYKHM  W3Y4alOT  MPHUPOIY.
EcTecTBeHHO-HaYUYHBIN METOJ| O3HAHUS: HAOIIOJCHUE, TOCTAHOBKA HAYYHOT'O BOIPOCaA,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIMOTE3, O0BsICHEHHUE HAOII01aeMOT0
saBieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIBIO MOJICIICH.

Jlemoncmpayuu.

1. MexaHnuueckue, TEIUJIOBBIE, JJIEKTPUYECKUE, MarHUTHBIC, CBETOBBIC
SIBJICHUSL.
2. ®duznueckue NpuOOpkI U MPOIEAypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM
1 U (POBBIM MPUOOPOM.
Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenure EHbI ISJICHUS IKaIbl U3MEPUTEILHOTO Tprbdopa.

2. N3mepenue pacCTosIHUN.

3. N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TETA.

4. Onpenenenue pa3MepoB MajbIX TEI.

5. N3mepenue temmeparypsl Mpy MOMOIIM KUJKOCTHOTO TEPMOMETPA U

JaTYAKa TEMIIEPATYPHI.
6. [IpoBeneHne wuccienoBaHUsl 10 NPOBEPKE THUIIOTE3BI: JAIbHOCTD
MoJIETA IIApUKA, MYLIEHHOTO TOPU30HTAIBHO, TEM 0OJIbLIE, YeM 0OJIbIIE BHICOTA

IycCKa.

Paszpnes 2. [lepBoHayajibHbIe CBEACHUA O CTPOCHUM BELECTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJbI, UX pa3mepbl. ONbIThI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOCHHE BELIECTBA.

JIBr>keHue yactull BemlecTBa. CBA3b CKOPOCTH ABHKEHHS YACTHUIl C TEMIIEPATYpPOM.
BpoynoBckoe aBuxenue, nuddysus. BzaumoaelicTBue 4acTUIl BEIIECTBA: TPUTSKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEUIECTBA: CTPOEHUE Ta30B, MKUJIKOCTEM H TBEPIBIX
(KpucTtamuyecknx) Tel. B3auMOCBsSI3b MeXAy CBONCTBaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpauuu.

1. Hab6mronenne OpoyHOBCKOTO JIBHIKECHUS.
2. HaGmonenne nuddysuu.



3. HaGmiogenue  siBneHUN, OOBSCHSIOIIUXCS  NPUTSHKEHUEM WM
OTTAJIKUBAaHUEM YACTHII BEIIECTBA.
Jlabopamophuie pabomuol u onvimol.

1. Onenka auameTpa aroMa METOJOM psAIoB (C  HCHOJIb30BAaHUEM
dboTorpadmii).

2. OnpIThl IO HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

3. OnbiTel 1O  OOHAapYXXEHUIO  JEUCTBUS CHJI  MOJEKYJSAPHOTO
MPUTSHKEHUS.

Pa3nen 3. /IBuskeHHe U B3auMoO/IelicTBHE TeJl.

Mexannueckoe aBUKeHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE ABUKEHHE. CKOPOCTb.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JBUKEHUU. Pacy€T myTH 1 BpeMEHHU JIBUKEHUS.

SBnenue nHepuMU. 3aKOH MHEPLMU. B3auMoaelcTBUE TeN KaK NMPUYAHA U3MEHEHUSA
CKOPOCTHU JBWKEHMS Tell. Macca kKak Mepa MHEpPTHOCTU Tena. lImoTHOCTH BemiecTsa.
CBsi3b IJTIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTHKa B3auMozeicTBus Ten. Cuna ynpyroctd v 3akoH ['yka.
N3mepenune cuibl ¢ TOMONIBIO AUHAMOMETpPA. SIBIIEHUE TATOTEHUS U cuia TskecTu. Cuma
TSDKECTH Ha pyrux ruiaHerax. Bec tema. HeBecomocTs. CriokeHue CUJI, HalpaBICHHBIX
o oxHoil mnpsmoil. PaBHonelcTByromas cui. Cuna TpeHus. TpeHHEe CKOJIbKEHHUS H
TpeHUe NOKosl. TpeHue B Ipupoae U TEXHUKE.

Jlemoncmpayuu.
1. Halmroienrie MexaHu4eCcKoro IBUKEHUS Tea.
2 N3mepenune CKOpoCTH MPSAMOJIMHENHOTO JBUXKEHUS.
3 HabGmronenue siBjeHUST MHEPIIUH.
4. Hab6mronenue n3MeHeHusi CKOPOCTH MPU B3aUMOJICHCTBUU TE.
5 CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.
6. CroxeHune CHJl, HaIllPaBJICHHBIX 11O OJJTHOW MTPSMOM.
Jlabopamopnwie pabomel u onvimol.
1. OnpeneneHne CKOPOCTH PABHOMEPHOTO JBWKEHUs (IIapuka B
KUIKOCTH, MOJIEITH SJICKTPUIECKOTO aBTOMOOUJIS U TaK Jayee).
2. OnpeneneHue cpeHe CKOPOCTH CKOJIbKEHUS OpyCcKa WIIH IapHuKa Mo
HAKIJIOHHOM TIOCKOCTH.
3. OrnpeneneHue MI0THOCTH TBEPAOTO TeNa.
4. OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh PaCTSKEHUS
(nedopmarun) py>KUHBI OT MIPUITO0KEHHON CHUIIBI.
5. OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKCHUS

OT Beca Teja U XapakTepa COIPUKACAIOIINXCs TIOBEPXHOCTEM.
Paznen 4. JlaBjieHne TBEPABIX TeJl, KMAKOCTEN M ra30B.
Hasnenne. CnocoObl yMEHBIIEHHMS W YBEJIWYeHHUs JAaBieHus. J[laBieHue rasa.
3aBUCHUMOCTH AaBJEHUS Tra3a oT 00bEma, Temneparypsl. Ilepenaua naBiaeHus: TBEpABIMU
TeJaMH, JKMIKOCTAMM M razamu. 3akoH Ilackamsa. IIHeBMarnueckue MallMHBIL.



3aBUCHUMOCTh [JABJIEHMSI KUAKOCTH OT IIyOuHbl. [‘MapocraTmyeckuil mapaiokxc.
CooOwmaromuecs cocynpl. ['mapaBinuecKkue MEXaHU3MBI.

Atmocdepa 3emnu u arMmocdepHoe aaBieHue. [IpuUMHBI  CyIIECTBOBAaHHUSA
BO3y1IHON 00004k 3eMian. OnbIT Toppuuennu. M3mepenue arMochepHOro AaBJIEHUS.
3aBUCHUMOCTh aTMOC(EPHOTO J1aBJIE€HUS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubops! nis
U3MEpEeHHs aTMOC(HEPHOTO JaBJICHUS.

JlelicTBUE KUAKOCTM M ra3a Ha NOTPYyKEHHOE B HHUX TeNO. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.

JHemoncmpayuu.
1. 3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIEPATyphl.
2 [lepenaua naBiIeHUS KUJIKOCTBIO U Fa30M.
3 CooOmaromuecs cocyibl.
4. ['mapaBauyueckuu mpecc.
5 [IposiBieHne nercTBUs aTMOCHEPHOTO JaBJICHHUS.
6. 3aBUCHMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH
T€Ja ¥ MJIOTHOCTHU KUJIKOCTH.
7. PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUJIKOCTH.
8. YcnoBue 1UIaBaHWs TEJN. [UIABAaHUE WJIM TOTPYKEHUE TEII B

3aBUCHMOCTH OT COOTHOIIEHUS IIJIOTHOCTEM Tea U KUIKOCTH.
Jlabopamopnwie pabomul u onvimol.

1. HUccnenoBanne 3aBHCHUMOCTM Beca Tela B BoJge OT o00BéMa
MOrPY>KEHHOU B KUJKOCTh YACTH TeJa.

2. OrnpenesieHue BBITAJTKUBAIONICH CHJIBI, JIEMCTBYIOIIEH Ha TEJO,
IIOIPYKEHHOE B KUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIbI, JEUCTBYIOIIEH HA
TEJI0 B KUJIKOCTH, OT MAacCCHhI TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBHCHUMOCTH BBITAIKUBAIOLICH CHIIBI,

JICUCTBYIOIIEH HA TEJIO B JKUIKOCTH, OT 00BbEMA TOTPYKEHHON B KUIKOCTh
YaCTH TeJa U OT IJIOTHOCTHU KUJIKOCTH.

5. KonctpyupoBanue apeomerpa WIM KOHCTPYUPOBAHUE JIOJKU W
OIIpELICJIEHUE €€ TPY30NIOABEMHOCTH.

Pa3znesn 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckas pabota. MOIHOCTb.

IIpocTeie MexaHU3MBI: phIUar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecHs
peiuara. IlpumeHneHne mpaBuiia paBHOBECUsI pbluara K OJIOKY. «30J0TO€ MPaBUIIO»
Mexanuku. KITJI nmpocteix mexanu3moB. [IpocThie MeXaHU3MBI B OBITY M TEXHHKE.

Mexanudeckast sHeprusi. KuHnetnueckas u moTeHuuanbHast sHeprus. [IpeBpainenue
OJIHOTO BHJAa MEXAHUYECKOW OHHEPrHMH B JpPYrod. 3aKOH COXpPAHECHHS DSHEPruud B
MEXaHUKE.

Jemoncmpayuu.



1. [TprMepsI MPOCTHIX MEXaHNU3MOB.
Jlabopamopnuie padbomel u onvimol.

1. Omnpenenenue paOOThl CHUJIBI TPEHUS NPH PABHOMEPHOM JIBH>KEHHH
Tesa 10 TOPU30HTAIBHON ITOBEPXHOCTH.
2. HccenenoBanue ycaoBUI paBHOBECHS pblyara.
3. N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.
4. W3ydenne 3aKk0Ha COXPAHEHHSI MEXaHUYECKOW DHEPTUU.
8 KVIACC

Paspnes 6. TerioBbie iBJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJIIPHO--KHHETUYECKOM TEOPUHM CTPOEHUS BEIECTBA.
Macca u pasmepsl aToMOB M MOJIEKYJ. ONBITBI, MNOATBEPXKAAIOLIME OCHOBHBIC
IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TCOPUH.

Monenn  TBEpIOro, JKUJIKOIO U razoo0pa3HOro  COCTOSHMII — BelIecTBa.
Kpucrannnueckue u amopgubeie Tena. OObSICHEHHME CBOWMCTB Ta3oB, XUIAKOCTEH H
TBEPABIX TEN HA OCHOBE IMOJIOKEHUN MOJIEKYIIPHO--KNHETUYECKON Teopuu. CMaurBaHKe
Y KalWJUIPHBIC sBJICHUA. TEeIIoBOe paCIIMPEHUE U CxKATHE.

Temneparypa. CBA3p TeMmIepaTypbsl €O CKOPOCTBIO TEIUIOBOTO JABMKEHHUS YACTHII.
Buytpennsis sHeprua. CnocoObl M3MEHEHHs BHYTPEHHEW SHEPruu: TeIUlonepenavya u
coBepiieHHe paboTel. Buael Teruonepenadd: TEIIONPOBOAHOCTb, KOHBEKIIHS,
W3JIyYEHHUE.

KonunuecTBo TemnoTsl. Y aenpHas TEIVIOEMKOCTh BellecTBa. TenaooOMeH U TemIoBoe
paBHOBecHe. YpaBHeHHE TemjioBoro OamaHca. IlnaBieHue wu  oTBepAeBaHHE
KpUCTAJUIMYECKUX BEIIECTB. YJenbHass Termiora 1asieHus. I[lapooOpa3zoBanue wu
koHgeHcauus. HWcnapenue. Kumnenuwe. VYjaenbHas  Temiota napooOpa3OBaHMSL.
3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTMOC(EPHOTO JaBICHMUS.

BrnaxnocTs BO3myXa.

OHeprus TOIIMBA. Y AeJbHAs TEIIOTA CTOPAHUS.

[Ipunuunel pabotsl TeruioBbix asurateneil KII/ TemmoBoro asuratens. TernsoBbie
JIBUTATEU U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXPAaHEHMsI U PEBPALEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Jemoncmpavuu.
1. HaGmronenre OpoyHOBCKOTO ABUKEHUS.
2 HaGmonenune nuddysun.
3 HabGnroneHue siBJICHUN cMaurBaHUS M KalTWJUTSIPHBIX SIBJICHHM.
4, Hab6mroierre TemioBoro pacimpeHus Te.
5 M3MeHeHne NaBiieHUs Ta3a IpU U3MEHEHUHW 00bEMa M HarpeBaHUHU

WU OXJIAXKICHUU.
6. IIpaBuia u3MepeHus: TemMIeparypsl.
7. Bunae! Tenonepenayu.



8. OxJtaXkJieHue pUu COBEPIICHUHN pabOTHI.
HarpeBanue npu coBepiieHr# padOThl BHETHUMHU CUIIAMH.
10.  CpaBHeHHE TEITIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11.  HaGmronenue xurneHus.
12.  HaGnronenue noctosiHCTBa TeMIiepaTyphl P MJIaBJICHUU.
13.  Mojenu TenIoBbIX ABUTATEIICH.
Jlabopamopnsie pabomul u onvimol.

1. OnbiTel 1O  OOHAapYXXEHUIO  JEUCTBUS CHJI  MOJEKYJSAPHOTO
IPUTSDKCHHUSL.

2. OneITHI IO BRIPALIMBAHUIO KPUCTAJIJIOB [IOBAPEHHOM COJIM WIIM caxapa.

3. OnbITEl O HAOMIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH
U TBEPABIX TEII.

4. Omnpenenenre AaBleHUs BO3yXa B OaJUIOHE IIITPULIA.

5. OneITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD JABJICHUS BO3JyXa OT €ro
00bEMa U HarpeBaHUs WM OXJIAXKICHUS.

6. [IpoBepka ruMOTE3bl JUHEHHON 3aBUCHMOCTH JJIMHBI CTOJOMKA
KUIAKOCTH B TEPMOMETPUUECKOUN TPyOKE OT TeMIIepaTyphl.

7. Habmronenue m3MeHeHUs: BHYTPEHHEH 3HEpruM Tejaa B pPeE3yJIbTaTe
TEIUIONEepeIauu U pabOThl BHEIIHUX CHJL.

8. HccnenoBanue siBICHUS TEIIOOOMEHA MPU CMEIIMBAHUM XOJIOJHON U
ropsiueu BOJBI.

9. OnpeneneHue KOIUMYECTBA TEIUIOTHI, ITOJIYYEHHOTO BOJOM IIPH

TEMJI000MEHE C HArPEThIM METAITMYECKUM ITUITHHIPOM.
10.  OmpeneneHue yelbHON TEIIOEMKOCTH BEILIECTBA.
11.  HccnenoBaHue npouecca HcnapeHusl.
12.  OmpeneneHue OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
13.  OmnpezneneHue yaelbHOW TETUIOTHI TIABJICHUS JIbJIA.

Pa3znes 7. JaekTpudecKkue 1 MArHUTHbIE SIBJICHHS.

OnexkTpuzanus Tel. J[Ba poaa dBIEKTpUUECKUX 3apsaaoB. BzaumopeicTBue
3apspKeHHBIX Ted. 3akoH KyroHa (3aBUCUMOCTh CUJIBI B3aUMOJICUCTBUS 3apSKEHHBIX Tl
OT BEJIMYMHBI 3aPSAI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

OnekTpuueckoe mnoJse. Hampssk€HHOCTh  3ieKkTpuueckoro  moJiga.  I[IpuHnun
CYyNEPHO3ULINH JIEKTPUUECKUX T0JIeH (Ha KaY€CTBEHHOM YPOBHE).

Hocurenn snekTpudeckux 3apsaoB. OJIEMEHTApPHBIM  AJIEKTPUYECKUU  3apsi.
Crpoenne atoma. IIpOBOIHMKH M AUDJIEKTPUKH. 3aKOH COXPAHEHUS BJIEKTPUYECKOTO
3apsaa.

DNEeKTPUYECKUNA TOK. Y CIIOBUS CYLIECTBOBAHUS 3JEKTPUYECKOTO TOKa. VMCcTOUHMKH
MIOCTOSIHHOTO  TOKa. JIeHCTBHUS JJIEKTPUYECKOr0 TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHUTHOE). DJIEKTPUIECKHUM TOK B KHUIKOCTSIX U razax.



Onektpuueckas uenb. Cuiia Toka. DJeKTpuueckoe HamnpsbkeHue. COnpoTHUBIICHUE
MPOBOAHUKA. YJIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH OMa sl ydacTKa IENu.
[TocnenoBarenbHOE U MAapaLIEIbHOE COEIUHEHNE TPOBOIHUKOB.

PaboTa 1 MOUTHOCTH 3JEKTPUYECKOrO ToKa. 3akoH Jxoyns—JIeHna. DnekTpruieckue
LENU U MOTPEOUTENN ANEKTPUIECcKoi sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHUThl. B3anMoIeNCTBUE TTOCTOSHHBIX MAarHUTOB. MarHuTHOE MoJIe.
MarnutHoe moJjie 3eMJId M €ro 3HaueHue Ui XKu3HU Ha 3emuie. OmbeIT Opcrena.
MaruutHoe moJie 3JEeKTpU4ecKoro Toka. [IpuMeHeHHe 3JIeKTPOMAarHUTOB B TEXHUKE.
JleficTBME MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATENb MOCTOSIHHOTO
ToKa. lcronb30BaHWE »ANEKTPOABUTATENEH B TEXHUYECKMX YCTPOMCTBAX H© HA
TpPaHCIOPTE.

Onbeitel Dapanes. SBneHne dneKTpoMarHUTHOW WHAYKOMHU. IIpaBuno JleHma.
Onextporenepatop. CriocoObl OIYUYEHUSI DIEKTPUUECKON IHEPTUU. DIIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX UCTOUHHUKAX SHEPTHH.

Jemoncmpayuu.
1. DJEeKTpU3aLUs TEJL.
2. JIBa pojia 3JIEKTPUYECKUX 3aps0B U B3aUMOJCHCTBHUE 3apsiKEHHBIX
TeI.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAS] MHAYKIIS.

3aKOH COXPAHEHUS INEKTPUUECKUX 3aPAI0B.
[IpOBOIHUKH U AUBIECKTPUKH.

MoaenupoBanue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJISL.
M cTOYHMKHN TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

10.  DJEKTPUYECKUU TOK B )KUIAKOCTHU.

11.  T'a3oBbIl pa3psn.

12.  H3mepeHue cuibl TOKa aMIIEPMETPOM.

13.  H3mepeHue 3JIeKTpUUYECKOro HAIPSKEHUS BOJIbTMETPOM.
14.  PeocraTr u Mara3uH CONPOTHUBIICHUM.

W X No v kAW

15. BBaHMO}ICﬁCTBHC ITOCTOAHHBIX MAarHuTOB.
16. MOI[GJ'II/IpOBaHI/Ie HCBO3MOXHOCTH pa3AaCaCHUs IIOJHOCOB MaruuTa.
17. MOI[GJ'II/IpOBaHI/Ie MarHUTHBIX I10JICH ITOCTOSIHHBIX MAarHUTOB.

18. OnbIT Ipcrena.
19.  MarsuTHoe noJie ToKa. JIEKTPOMAarHur.

20.  JlelicTBME MAarHUTHOIO ITOJIS HA IIPOBOJAHUK C TOKOM.
21.  DJIEKTPOJIBUTaTeNlb MOCTOSHHOTO TOKA.
22.  HccnenoBanue ABIEHUS JNEKTPOMATHUTHOW UHAYKIHH.

23. OnbiTel Dapagnes.



24.  3aBUCHMOCTb HAMpaBJICHUS HHAYKIIMOHHOIO TOKAa OT YCJOBHM €ro
BO3HUKHOBEHHUSI.
25.  DJEKTpPOreHepaTop NOCTOSHHOTO TOKA.
Jlabopamopnwie pabomul u onvimol.

1. OnpIThl 1O HAONIOJIEHUIO DJIEKTPU3ALMK TeJl WHAYKIUMEH U TpH
CONPUKOCHOBEHHH.

2. UccnenoBanre AEUCTBUS SJIEKTPUUECKOTO MOJS HA MPOBOAHUKH U
TURJIEKTPHKHU.

3. COopka 1 npoBepka pabOThI NEKTPUIYECKOMN 1IEMU MOCTOSHHOTO TOKA.

4. N3mepenune u peryaupoBaHie CUIIbI TOKA.

5. N3MmepeHure U peryJiupoBaHue HANPSAKEHUS.

6. HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, UAYILETO YEPE3 PESUCTOP, OT
CONIPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUS HAa PE3UCTOPE.

7. OneITel,  JEMOHCTPUPYIOUIME  3aBUCUMOCTh  3JIEKTPUYECKOTO
COMPOTHUBJICHUSI TTPOBOJTHUKA OT €r0 JJIMHBI, IJIOMIAU TONEPEYHOr0 CEUCHUS U
Marepuana.

8. [IpoBepka mpaBuiia CIOKEHUS HANPSKEHUN TPHU MOCIEI0BATETLHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

9. [IpoBepka mpaBuiia AJisi CHIIBI TOKA MPH MapayieTIbHOM COSIUHEHUU
PE3HUCTOPOB.

10.  Ompegenenne pabOTBl 3JIEKTPUYECKOTO TOKA, MAYLIETO 4Yepe3
pe3ucTop.

11.  OmpeneneHue MOUIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pe3ucrope.

12.  HccnepoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILIETO YEPE3 JIAMIIOUKY,
OT HaNpPsHKEHUS HA HEW.

13.  Omnpenenenue KIIJI HarpeBarens.

14.  HccnepoBaHue MarHUTHOTO B3aUMOJIEVCTBUS ITOCTOSIHHBIX MarHUTOB.

15.  M3yyeHne MarHMTHOTO TMOJISI TOCTOSHHBIX MAarHWTOB NIPU HX
00BEIMHEHUY U Pa3/ICJICHUN.

16. HccnenoBanue JOEUCTBUSI DJIEKTPUUYECKOTO TOKA HA MArHUTHYHO
CTPEJIKY.

17.  OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS
KaTyIIKA C TOKOM M MarHuTa OT CWJIbl TOKA U HAIIPaBJICHUSI TOKAa B KaTYIIKE.

18.  M3yueHwue nelCTBUA MAarHUTHOTO TOJISl HA MPOBOJAHUK C TOKOM.

19.  KoHcTpyupoBaHue U U3ydeHHe paOOThl SJIEKTPOIBUTATEIIS.

20.  Mamepenue KIIJI anexTpoaBuraTteabHOM YyCTAHOBKHU.

21.  OnbITHl MO UCCIAEAOBAHUIO SIBIICHUSI AJIEKTPOMATHUTHOW WHIYKIIUU:
UCCIIEIOBAaHNE U3MEHECHUI 3HAYEHUS M HAMPABJICHUS MHIYKIIMOHHOTO TOKA.



9 KUIIACC

Pa3nea 8. Mexannueckune siBJICHHUS.

Mexannueckoe  JBHKeHME.  MarepuanbHas ~ Touka.  Cucrema — OTCYETA.
OTHOCHUTENIBHOCTh ~ MEXAHUYECKOro  JBH)KEHHA. PaBHOMEpHOE  MPSMOJIMHENHOE
nBrkeHue. HepaBHomepHoe mnpsiMosinHelHOEe aABMKeHHe. CpenHsss U MIHOBEHHAs
CKOpOCTB TeJla IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe NpsiMosiMHelHOe nBumkeHue. CBOOOJHOE TMajeHuE.
OmnbiTel ['anunes.

PaBHOMepHOE ABMKEHHE 110 OKpYXHOCTH. [lepnon u yactora oOpaienus. Jlnneinas
Y yTJIOBAsi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBeii 3akoH HproroHa. Bropoinn 3akoH HeroroHa. Tperuit 3akoH HrproToHa.
IIpyHIMI CynepO3ULIUN CHIL.

Cuna ynpyrocrtu. 3akoH I'yka. Cunna TpeHus: cuiia TpEHUS CKOJIbXEHUS, CUJIa TPEHUS
ITIOKOs1, IPYTHUE BUABI TPEHUSI.

Cuna TSHKECTH U 3aKOH BCEMHUPHOIO TATOTEHHS. Y CKOpEHHE CBOOOJHOrO IMaJICHHUS.
JBrxenue mianer Bokpyr Comnma. IlepBas kocmuyeckas ckopocTb. HeBecoMocTs u
[IEpErpy3KH.

PaBHOBecue MaTepuanbHON TOUKH. AOCOIOTHO TBEPI0E Teno. PaBHOBecue TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Ttema. M3meHenne wumimynbca. Mmmynsc cuibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE ABUKEHHUE.

Mexannyeckass pabota W MOUIHOCTh. PaboTa cui TSXKECTH, YNPYrocTd, TPEHHUS.
CBs13b 3Hepruu ¥ padoThl. [loTeHIManbHas S3HEPrUs Tea, NOJHATOTO HaJl TOBEPXHOCTHIO
3emud. [loTeHManbHast YHEPTHS CKATOW NpYyKkUHBL. KnHeTnyeckas sHeprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPIHH.

Hemoncmpauuu.

1. HabmoieHue MexaHu4eckoro JBUKEHHs Tejla OTHOCUTEIBHO Pa3HbIX
TEJI OTCUETA.

2. CpaBHEHME NyTEN U TPACKTOPUM IBUKEHUS OJHOTO M TOTO K€ Tena
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

3. N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEWHOTO JIBUKEHHS.

4. HccnenoBanre Npu3HakoOB PaBHOYCKOPEHHOTO IBUKEHUS.

5. HabGntogenue nBM>XeHMs Tela 0 OKPYKHOCTH.

6. Habnrogenne MexaHUYeCKUX SIBJICHHUH, MPOUCXOIALIUX B CHUCTEME

orcu€ra «Temexkka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBMYKEHHUH
OTHOCUTEILHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTh YCKOPEHMSI Te€la OT MAacChl Te€la U JEHUCTBYIOLIEH Ha
HErO CHJIBL.

8. Habnronenue paBeHCcTBa CHII IPU B3aUMOJIEHCTBHH TEJ.



9. M3meHeHune Beca Tenna pu yCKOPEHHOM JBUKEHUU.
10.  llepenaua umiynbca Ipu B3aUMOAEHCTBUM TEI.
11.  IIpeobpazoBanusi 3HEPTUH MPH B3aUMOICHCTBUU TEJl.
12.  CoxpaHEHHE UMILYJIbCA IIPU HEYIIPYTOM B3aMMOICHCTBHH.
13.  CoxpaHeHME UMITYJIbCA IIPU A0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
14.  HabmroneHue peakTUBHOTO JBUYKEHUS.
15.  CoxpaHeHHE MEXaHMYECKOM HEPTUr MpHU CBOOOTHOM MaJCHUH.
16.  CoxpaHeHHME MEXaHWYECKOW OHHEpPruyM NpH JBWKEHHH Tela MOJ
NEHUCTBUAEM IPYKHUHBI.
Jlabopamopnwie pabomul u onvimol.

1. KonctpyupoBanue  TpakTa i pa3roHa M JalibHEUIIero
PABHOMEPHOTO JIBUKEHUS IIapUKa WU TEJICKKHU.

2. OrnpeneneHne CpeTHe CKOPOCTH CKOJIbXKEHUS OpYyCKa WIIM JBHKCHHS
[IapyKa 1o HaKJIOHHOM IJIOCKOCTH.

3. OrnpenesneHue yCKOpPEHHUs Tejaa MpU PaBHOYCKOPEHHOM JABUXKCHHUU IO
HAKJIOHHOM IIJIOCKOCTH.

4. HccnenoBanne 3aBHCHMOCTH My TH OT BPEMEHU npu
PaBHOYCKOPEHHOM JIBMKEHUHN 0€3 Ha4aJIbHOM CKOPOCTH.

5. [IpoBepka THUIIOTE3BI: €CAW TPH PABHOYCKOPEHHOM JBIKCHHHU 0€3

HAa4aJbHOM CKOPOCTHM IIYTH OTHOCATCA KakK pPsAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOILIUE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHIIBI
HOPMAaJIbHOT'O J1aBJICHUSI.

7. Omnpenenenue kodhGUIIEHTa TPEHUST CKOJIBKECHUSI.

8. Onpenenenue KECTKOCTH NPYKUHBI.

9. Omnpenenenve pabOThl CHIBI TPEHHUS TMPH PABHOMEPHOM JBUKCHHUH

T€JIa 110 TOPU30HTAIBHON ITOBEPXHOCTH.

10.  Omnpenenenue pabOTBl CHJIBI YHOPYTOCTH MpH TOABEME TIpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11.  M3yueHue 3aKOHA COXpPaHEHUs JHEPTUU.

Pa3znen 9. MexannuecKue KoJie0aHHUS M BOJIHBI.

KonebarenbHoe paBmkeHne. (OCHOBHBIE XapaKTEPUCTHKU KoJeOaHUM: MEpUOJ,
4acToTa, aMIUIMTyZa. MaremMaTu4eckuii W IpYKMHHBIM MaATHUKK. l[IpeBpamienue
SHEPTUU MPU KOJIeOATETLHOM JIBXKCHHH.

3aryxartomue kosiebaHusi. BwiHyxaeHHble KosneOaHus. Pe3onanc. MexaHuueckue
BOJHBbI. CBOWMCTBa MEXAaHMYECKHUX BOJH. [IpomosibHBIE M MOMNEpedYHble BOJHBIL. JlmmHa
BOJIHBI M CKOPOCTHb €€ pacIpoCTpaHeHus. MeXaHUudecKhe BOJIHBI B TBEPIOM TeElIE,
CEHCMMYECKNE BOJIHBI.

3Byk. I'pomkocTh 3Byka u BbicoTa ToHA. Otpaxkenue 3Byka. WMHPpa3Byk u
YJIBTPa3BYK.



Jemoncmpayuu.

1. HaOmronenne xonedauuii Ten Mmoa JEWCTBUEM CHIIBI TSHKECTH U CHIIBI
YIPYTOCTH.
2. HabGmronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
3. Habnronenue BIHYXICHHBIX KOJeOaHU U pe30HaHCA.
4. Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJEIH).
5. HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYyCTHYECKHI1 pEe30HaHC.
Jlabopamopnwie pabomul u onvimol.
1. OnpeneneHue 4YacToThl M Tepuoja KojeOaHWil MaTeMaTH4eCcKOro
MasiITHUKA.
2. OnpeneneHue 4YacToThl W MEepUOJA KoOJIEOAHWMH  MPYKUHHOTO
MasTHUKA.
3. HccnenoBanre 3aBUCUMOCTH TEPHOJa KOJIEOAHUN TMOJBEIIEHHOTO K
HUTU I'Py3a OT IJIMHBI HUTH.
4. HccnenoBanre 3aBUCMMOCTH Tepuoda KojeOaHUW MPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a.
5. [IpoBepka HE3aBUCUMOCTH TEproia KoJieOaHUH Ipy3a, MOABEIIEHHOTO
K HUTH, OT MacChl Ipy3a.
6. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh Tiepuojaa KojieOaHuit
MPY>KUHHOTO MasiTHUKA OT MAacCChl IPy3a U )KECTKOCTU MPYKUHBI.
7. N3mepeHne yckopeHusi CBOOOTHOrO MaieHHs.
Pa3znes 10. D1eKTPOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE ToJe. DNEeKTPOMArHUTHbBIE BOJIHBI. CaoiicTBa

AJEKTPOMarHuTHhIX  BOMH. [llkama  2JeKTpOMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
DneKTpoMarHuTHas npupoaa ceeta. CkopocTh cBeTa. BoTHOBBIE CBOKICTBA CBETA.
Hemoncmpauuu.
1. CBoOIICTBA PJIEKTPOMATHUTHBIX BOJIH.
2. BosiHOBEIE CBOMCTBA CBETA.

Jlabopamopnsie pabomuel u onvimol.

1. N3yyeHne CBOMCTB  JJIEKTPOMArHUTHBIX BOJH C  IOMOIIBIO
MOOWIBHOTO TenedoHa.

Pa3znen 11. CBeroBbIe SIBJICHHUS.

JlyueBas Mogmenb cBera. Mcrounuku cBera. [IpsMonuHeHOE paclpoCTpaHeHue
ceeta. 3armenHuss Comnna u Jlywel. Otpaxenune cBeta. Ilnockoe 3epkano. 3akoH
OTPaKEHUS CBETA.

[Ipenomnenue cBeta. 3aKoH mpesiomiieHHs cBeTa. [lojiHOe BHYTpEHHEE OTpa)KeHHE
cBerta. Vcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUUECKUX CBETOBOIAX.



JIunza. Xon nyded B nun3e. OnrTudeckas cuctema (oToamnmapara, MUKPOCKONA U
Teneckomna. ['a3 kak ontudeckas cucrema. bim3opykocTs U 1adbHO30PKOCTD.

Pa3znoxenue Oemoro csera B crnekTp. OnbiTel HetoToHA. ClioskeHHE CHEKTPAIbHBIX
nBeToB. Jlucnepcus ceera.

JHemoncmpayuu.
1. [IpssmMonuHeHOE pacCIPOCTPAHEHUE CBETA.
2. OTpakeHue cBeTa.
3. [Tonyyenne wW300paK€HUI B IJIOCKOM, BOTHYTOM U BBIIYKJIOM
3epKaJIax.
4. [Ipenomnenue caera.

5 OnTuyecKkuit CBETOBO/I.

6 Xoj ayuei B coOuparoieit JInH3e.

7. XoJ JIy4er B pacCerBaroIIeH JIUH3E.

8 [Toyyenune n3o00paxeHuit ¢ MOMOIIBIO JTMH3.

9 [Tpuniun aeiictBus ¢poToarnmapara, MUKPOCKOTA U TEJIECKOIIA.

10. Monenb riasa.

11.  PaznoxeHue 0enoro cBeTa B CIEKTP.

12.  [lomyuenue Genoro cBera Mpu CJIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimol.

1. HccnenoBanre 3aBUCHMOCTH YIJIa OTPaKEHUS CBETOBOTO Jiyda OT
yTJia TajeHusl.

2. W3yueHne XapakTEepPUCTHK W300paKeHUS TIpeaAMeTa B  IUIOCKOM
3epKae.

3. HccnenoBanrie 3aBUCMMOCTH YIJia MPEIOMIIEHUS CBETOBOTO Jiy4da OT
yTJIa TIaJIcHUs] Ha TPAHUIIE «BO3TYX—CTEKIION.

4. [Tonyuenne n300paskeHU ¢ TOMOIIBI0 COOMPAIOIIEH JIMH3BI.

5. OmnpenencHue  (GOKYCHOTO  PACCTOSHUS W ONTHYECKOM  CHIIBI
cobuparomei JTMH3HI.

6. OnBITHI TIO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnBITH TTO BOCTIPHUATHIO I[BETA MPEAMETOB TIPHU MX HAOIIOACHUH Yepe3

[IBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omneitel  Pesepdopna u mmanetapHas Mojenb aroma. Mogens aroma bopa.
Ucnyckanue u normomnieHre ceeta aroMoM. KBanTel. JInHevaThie CIIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- U ramMmma-uzinydeHus. CTpoeHHe aTOMHOTO sjipa.
Hyxiionnaa mozens aromuoro sapa. M3oronsl. PannoaktuBHeie npeBpamenus. [lepron
MOJIypacIiajia aTOMHBIX SIAEDP.

SAnepHbie peaku. 3aKOHBI COXPAHEHUSI 3apsiIOBOTO U MAacCOBOTO YHUCEN. DHEPTHs
CBSI3M aTOMHBIX sAnep. CBs3b Macchl M SHEPruM. Peakuuum cUHTE3a W ACHEHUS SAEp.
Nctounuku sneprun CosHIA U 3BE3.



Anepnas sHepreTuka. J[elicTBUs pauoaKTUBHBIX U3TyUYCHHUH Ha )KUBBIE OPTraHU3MBbI.
Jlemoncmpayuu.
1. CrexTpbl U3Ty4eHUS U MOTJIOMIEHUS.

2 CIieKTpbl pa3IMyYHbIX ra30B.

3 CriexTp Boopoaa.

4. HabGnronenue TpekoB B kamepe BuibcoHa.

5 Pabota cuéTunka HOHU3UPYIOMIMX U3TYyUCHH.

6. Peructpauus u3inydeHus NpupoOIHbIX MUHEPAJIOB U MIPOTYKTOB.
Jlabopamopnwie pabomul u onvimol.

1. Habsro1eHue CIOMHBIX U IMHEHYAThIX CIEKTPOB U3TyUEHUSI.

2. HccnenoBanre TPEKOB: U3BMEPEHUE SHEPTHH YACTULIBI [0 TOPMO3HOMY

nyTH (1o ¢poTorpadpusam).
3. W3mepeHne paainoakTUBHOTO (OHA.

IHoBTOpHUTEIBbHO-00001HAIOINI MOYJIb.

[ToBTOpPUTENBHO--00001IAIOIIUI MOJYJIb MpEeAHA3HAUYEH [UIsl CUCTEMATHU3allud U
000011IeHHs] TPEIMETHOTO COJAEPXKAHUS U ONbITA NEATEIbHOCTH, IPHUOOPETEHHOIO MpHU
U3YYEHUU BCEro Kypca (U3MKM, a Takke M MOATOTOBKM K OCHOBHOMY
roCy/1apCTBEHHOMY 3K3aMEHY MO (pu3uKe 111 00ydaroumxcs, BIOPABUINX 3TOT y4eOHBIN
IpeaMer.

[Ipy w3ydeHMM [TAHHOTO MOAYJIA PEAIU3YIOTCS W CHCTEMATU3UPYIOTCS BUIBI
NEeSATENbHOCTH, HAa OCHOBE KOTOPBIX OOECeuMBaeTCs JOCTUKEHUE TMPEAMETHBIX U
METaNpeIMETHBIX IJIAHUPYEMBIX pe3yJIbTaTOB o0y4eHus, bopmupyercs
€CTECTBEHHOHAy4YHasi TI'PaMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHUS
SBJIGHUN TPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHIATh (PU3NUYECKUE SIBICHMS,
IIPUMEHSSL TOJYyYEHHBIE 3HAHUSA, peIaTh 3aJadyd, B TOM 4YHCIE KAayeCTBEHHBIE U
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIIMATBEHO ESITEIPHOCTHBIM XapaKTeP AAHHOTO paslelia peaau3yeTcs 3a CUET
TOT0, YTO 00YYAOIIMECs BHIMOIHSIIOT 33aHUs, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHHUU pacro3HaBaTh U HAYYHO OOBICHATH (U3HUYECKUE
SABJIEHUS B OKPY’KAIOIIEN IPUPOJIE U ITOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHbIE METO/bl UCCIEAOBAHUS (PU3UUECKUX SIBJICHUH, B TOM YHCIIE
JUIsl IPOBEPKHU TUITOTE3 U MOJTYYEHUS TEOPETUUECKUX BBIBOJOB;

OOBSICHATh HayyHble OCHOBBI Hauboyiee Ba)XXHBIX JOCTH)KEHHH COBPEMEHHBIX
TEXHOJOTUWA, HANpPUMEP, TMPAKTUYECKOTO MCIIOIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
DHEPrMM Ha OCHOBE 3aKOHA IIPEBPAILCHUS M COXPAHEHUS BCEX HM3BECTHBIX BHUJIOB
SHEPIUMu.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenue ¢u3nku Ha ypOBHE OCHOBHOTO 00IIero o0Opa3oBaHHMs HAaNpaBJICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpPEJIMETHBIX M  MNPEAMETHBIX  00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynprare u3ydeHuss (U3MKM HA YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS Y
oOyyaromierocs 0y1yT cOpMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3YJIBTATHI B YACTH:

. 1) naTpuOTHYECKOT0 BOCIIMTAHMS:

. — IPOSIBJIEHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
(bu3NYeCcKON HAyKH;

. — HEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUNCKUX YUEHBIX --(PU3HKOB;

. 2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

. — FOTOBHOCTh K aKTUBHOMY y4YaCTHUIO B OOCYXJIEHUHM OOLIECTBEHHO 3HAUMMBbIX
U JTHUYECKUX MpPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHHEM JOCTHKEHUN
busuKy;

. — OCO3HaHUE BAXXHOCTH MOPAIBHO--3THYECKUX MPUHUUIIOB B JIESITEIBHOCTH
YYEHOI0;

. 3) 3cTeTH4€eCKOro BOCIIUTAHMSI:

. — BOCIIPUSITHE ICTETHUECKUX KadyeCTB (PU3MUECKON HAyKH: €€ TapMOHUYHOIO
ITIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOTO MMO3HAHUA:

. — OCO3HaHWE IEHHOCTU (PU3MYECKOM HAyKHM Kak MOIIHOIO HHCTPYyMEHTa
ITO3HAHUS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTMH, BaXKHEUILIEW COCTABIISIOIEN KYJIbTYPHI;

. — pa3BUTHE Hay4yHOU JII0OO3HATENBHOCTH, MHTEpeca K MCCIIeI0BaTENbCKON
NEeSATENBHOCTH;

. S) ¢opmMupoBaHusi  KYJbTYPbl 30pPOBbSI M  3MOLMOHAJIBHOIO
0J1aromoJry4us:

. — OCO3HAaHHWE LEHHOCTU Oe30MacHoro oOpa3a JKU3HHM B COBPEMEHHOM

TCXHOJOTHYICCKOM MHUPEC, BAJKHOCTH IIPaBUJI 0e301acHoro IMOBCACHU HA TPAHCIIOPTC, HA
aoporax, € 3JICKTPUYCCKUM U TCILJIOBBIM O60py)10BaHI/ICM B JOMAallIHUX YCJIOBHUAX]

. — c(pOpMUPOBAHHOCTh HaBbIKa pedieKkcuu, NMPU3HAHUE CBOErO IpaBa Ha
OLIMOKY M TAaKOTO K€ MpaBa y APYroro 4yejaoBeKa;

. 6) TPy10BOI0 BOCIMTAHUSA:

. — aKTHUBHOE YYacTHE€ B PEUICHUM NPaKTHYECKUX 3anady (B paMKax CEMbH,

o0pa3oBaTeNnbHON OpTraHM3aIlii, TOpoja, Kpas) TEXHOJOTUYECKOW U COLUAIBLHOM
HaIpaBJICHHOCTH, TPEOYIOMNUX B TOM YUCIEC U (PU3NYECKUX 3HAHU;

. — MHTEPEC K MPaKTUUECKOMY U3YUYEHUIO podeccuit, CBSI3aHHBIX ¢ (PU3UKOM;

. 7) 3K0JI0THYECKOTr0 BOCIIUTAHUS:



. — OpUEHTallMs Ha NPUMEHEHHE (PU3MYECKUX 3HAHUM I pPEIICHUsS 3a7ay B
00JIacTH OKpY>Kalolllel Cpeibl, TUIAHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOXKHBIX
MOCJICICTBUI JIJIs1 OKPY>KAIOILIEH Cpebl;

. — OCO3HaHUE TrI00abHOTO XapakTepa SKOJOTMYECKUX MPOoOJeM M MyTel ux
pelieHus;

. 8) ajanTanum K M3MEHAKIUUMCH YCJAOBMAM COUHUAIBHON W NPHUPOAHOU
cpeabl:

. — MOTPEOHOCTh BO B3aMMOJICUCTBUU TPU BBHIMOJHEHUM UCCICAOBAHUN H

MPOEKTOB (PM3UYECKON HAMIPABICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSIM JIPYTHUX;

. — TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYIO
JIeSITEIILHOCTD;

. — TOTpeOHOCTh B  (OPMUPOBAHHMM HOBBIX 3HAHUM, B TOM YHCIEC
dhopMynMpoBaTh UACH, TOHSATHUS, TUTIOTE3bI O (U3UUECKUX 00BEKTAX U SABICHUSX;

. — 0CO3HaHue Je(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
bu3uky;

. — IUIAHUPOBAHHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (DUIHMYECKUX
3HAHUU;

. — CTPEMJICHHE aHAJIU3UPOBATH U BBISBIISITH B3AaUMOCBSI3H MPUPO/IbI, OOIIECTBA

Y SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHUM;
. — OLICHKa CBOMX JEHUCTBHUA C YYETOM BIMSHHUS Ha OKPYXKAIOILIYIO Cpeny,
BO3MOYKHBIX IJI00ATBHBIX TTOCIIECTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3synprare OCBOEHHMS MporpamMMmbl MO (U3UKE HA YpPOBHE OCHOBHOTO OOILIEro

oOpazoBaHusi y oOyyaromierocs OyayT choOpMUpPOBaHbl MeTamnpeaMeTHbIE Pe3yJbTaThl,
BKJIFOYAIONINE TMO3HABATEIbHBIC YHUBEPCAJIbHBIE Y4YEOHBIC JCHCTBUS, KOMMYHHKATHBHbBIC

yHUBEpCaIbHbIC YUeOHbIE ICWCTBUS, PETYJIITUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jlornueckue aeiicTBUA:

e BBISIBJISITHh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU O0BEKTOB (SIBJIICHHI);

e YCTaHABJIMBATh CYIIECTBCHHBIM NpPHU3HAK KJACCU(PUKAIIUKA, OCHOBAHHS JJIs
00001IeHNS U CPAaBHEHUSI,

e BBISIBJISITh 3aKOHOMEPHOCTHM U TPOTHBOPEUMS] B paccMaTpuBaeMbIX (pakrax,
JIAHHBIX ¥ HAOIIOJEHUSX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;

e BBISIBJISITh MPUYMHHO--CJIIEACTBEHHBIC CBSI3M MPU  HM3YYEHUU (PU3HUECKUX
SABJICHUNA W TIPOILIECCOB, JI€JIaThb BBIBOJBI C MCIOJIb30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUYEHHUM, BBIJBUIaTh THUIOTE3bl O  B3aUMOCBS3SAX
(bU3NYECKUX BEJIMYNH;



e CAMOCTOSITENIbHO BBIOMpPATh CHocoO perieHus ydeOHOW (u3nueckod 3amgauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB PEIICHHUs, BHIOOp HanOoliee MOIXOSIIETO C
y4ETOM CaMOCTOSITEIIEHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabcKye 1eCTBUSA.

e HCIIOJIb30BATh BOIPOCHI KaK MUCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,

e IPOBOIUTH TIO CAMOCTOSITENIBHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN
(bU3UYECKUil IKCIIEPUMEHT, HEOOIBIIIOE UCCIICTIOBAaHNE (PU3UUECKOTO SIBJICHHUS,

e OIICHMBATh HAa MPUMEHUMOCTb U JJOCTOBEPHOCTh MH(OPMAIUIO, TOTYUYECHHYIO B
XO0/1€ UCCIIeIOBAHUS UITU IKCIIEPUMEHTA;

e CAMOCTOSITENIbHO (hopMyJIMpoBaTh OOOOIEHHUS W BBIBOJBI MO pe3yjbTaTam
POBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

e TIPOTHO3UPOBATH BO3MOXKHOE JATbHEWIIIEE pa3BUTHE PHU3UIECKUX MTPOIIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJIOKEHUSI 00 MX pPa3BUTUUM B HOBBIX YCJIOBHSX H
KOHTEKCTaXx.

Pa6ora ¢ unpopmaunmeii:

e IPUMEHATH PA3JMYHBIE METOIbI, MHCTPYMEHTHI M 3alpOChl TPH IOUCKE H
otbope uHpopMaIuy WIK JAHHBIX C YUYETOM MPETIOKEHHON yueOHOH Puznueckoit
3aJlaui;

e QHAJIM3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPHPETUPOBATH HHGOOPMAIIUIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

e CAMOCTOSITCIEHO  BHIOMpATh  ONTHMAIbHYIO  (QopMy  MpeacTaBICHHS
uHOpMAIlMU ¥ WUIIOCTPUPOBATH peElIaeMble 3a7aud HECJOKHBIMU CXEMaMH,
JTuarpaMMamu, MHOU TpaduKoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKAaTHBHBbIE YHMBEPCAJbHbIE YueOHbIe 1eHCTBUS:

e B X0/ 00CYXAeHUs y4eOHOro MaTepuaia, pe3yJbTaToB JIabOpaTOPHBIX padOT
U TIPOCKTOB 3a7[aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOi TEMbI M BBICKA3bIBAThH
UJIeH, HaIleJICHHBbIC Ha PEIICHUE 3aJa4dl W TMOJJjIep)KaHue OaroxenareabHOCTH
OOIICHU,

e COTIOCTABJIATh CBOM CYXKICHHUS C CYXICHUSMH JIPYTUX YYaCTHHUKOB JIHAJIOTa,
oOHapy>KUBaTh Pa3JIMUNEC U CXOJCTBO MO3UITHH;

e BBIp@)XaTh CBOIO TOYKY 3pEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

e MyOJIMYHO TIPENICTABISATH PE3YyJbTAaThl BBIMIOJHEHHOTO (U3MUECKOTO OIbITa
(3KCIIepUMEHTa, UCCIIEI0BaHUs, IPOEKTA);

e TIOHUMATh W HCIIOJIB30BaTh MPEUMYINECTBA KOMAaHIHOW W WHIWBUIYATBHON
paboThI IPU PEIIEHUH KOHKPETHOU (PU3nUYecKoi mpoOieMbl;

e TIPUHUMATH 11€JTU COBMECTHOM EATEILHOCTH, OPTaHNU30BBIBATh ACHCTBUSA 10 €€
JOCTIDKCHHIO:  PaClpedesisiTh pOJIM, OOCYXJIaTh TPOIECChl U  PEe3yJIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIbKHX JIFOJICH;

e BBITIOJIHATh CBOIO YacTh pPabOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yjbTaTa II0
CBOEMY HAIIPABIEHUI0O W KOOPJAUHUPYS CBOU JACUCTBUSL C JPYTMMU YJICHAMH
KOMaH/IbI,



e OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYTHUPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

PeryasiTuBHbIE YHMBeEpCcaJbHbIE YueOHbIe 1eiiCTBUSA

Camoopranusanus:

e BBISIBIIATh MIPOOJIEMBI B KU3HEHHBIX M YUYE€OHBIX CUTyalUsX, TPEOYIOMIMX ISt
peteHust GU3NUECKUX 3HAaHUM;

e OPUEHTHUPOBATHCS B PA3IMYHBIX  MOAXOJAX  HPUHATHS  PEIICHUM
(MHAMBUyaTbHOE, IPUHSATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUN TPyIIoi);

e CAMOCTOSITENIbHO COCTaBIIATh AJITOPUTM peEHIeHUs (PU3MUECKOW 3aJadyul WU
IlaHa MCCJIEJOBaHUS C YYETOM HMMEIOUIUXCS PECypcoB H  COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe/IJlaracMble BApUAHTHI PEIICHUN;

e JIeTIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

e J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYyAallMU U IPEAJIarath IiaH €€ N3MEHEHUS;

e OOBSICHATH  TPUYMHBI  JIOCTHKEHUS  (HEJOCTIDKEHMS)  pe3yJIbTaToOB
NEATEIIbHOCTH, 1aBaTh OLICHKY MIPUOOPETEHHOMY OIBITY;

e BHOCUTh KOPPEKTHUBBI B JACSATEILHOCTH (B TOM 4YHCJIE B XOJ BBINOJHECHUS
(bu3MYecKOro MCCIENOBaHUs WU TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENLCTB,
WU3MEHUBIINXCS CUTYaIlUi, YCTAHOBIIEHHBIX OIMMOOK, BOSHUKIITUX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUIM;

e CTaBUTH C€0s HA MECTO JIPYTrOro 4yejoBeKa B XOJE Cropa WIM JUCKYCCHUU Ha
HAay4YHYIO TeMYy, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTroro;

e TIPU3HABATh CBOE MPABO HA OMIMOKY MPHU penieHUuH (Pu3nyecKux 3a7ad Wik B
YTBEPKIEHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

IMPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 7 KJjacce MpeIMETHBIE pe3yJabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIM:

e  HCTOJB30BaTh MOHATHS: (PU3MUECKHE U XUMUYECKUE SIBJICHUS, HAOIIOACHUE,
OKCIIEPUMEHT, MOJIEb, THUIOTE3a, CIUHUIIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperaTtHble COCTOSIHUS BelecTBa (TBEpIOE, KUAKOE, ra3000pa3HOE), MEXaHUYECKOe
IBUWKCHHE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPaeKTOpHs,
paBHONEHCTBYIOIIas cuia, aedopmammst (ympyras, TIUIacTHUECKasi), HEBECOMOCTH,
COOOIIAOIINECS COCYbI;

e  pazmmuath sBieHUS (Auddy3us, TETIOBOE IBIKEHHWE YacCTHUI[ BEIIECTBA,
paBHOMEpHOE JBW)KECHHE, HEPAaBHOMEPHOE JBIKEHUE, WHEPIHS, B3aUMOJICHCTBUE TET,
paBHOBecHe TBEPABIX TEN C 3aKpEIUIEHHON OChIO BpallleHHWs, Iepenada JTaBIICHUS
TBEPABIMU TEJIaMHM, >KUIKOCTSIMH U TrazaMu, arMochepHOe NaBjeHHE, MJIaBaHUE TeT,



IPEBPAILECHHS] MEXaHUYECKON PHEPIUr) MO ONMMCAHUIO UX XAPAKTEPHBIX CBOICTB U Ha
OCHOBE OITIBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE;

e  pacmo3HaBaTh MPOSBICHUE U3YUYEHHBIX (U3NUYECKUX SBICHUN B OKpPY)KAIOIIEM
MUpE, B TOM 4Hcie (U3UUYECKUE SIBICHUS B MPUPOJE: MNPUMEPHl JBUKEHUS C
pPa3IMYHBIMA CKOPOCTSIMH B JKMBOM M HEXUBOW NPUPOJE, NECUCTBUE CHIIBI TPEHHUS B
IPUPOJIC U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JaBICHHUS HA )KHUBOW OpPraHU3M, IJIaBaHUE
pBIO, phlUark B TeEJE€ 4YEJNOBEKa, MPU 3TOM MEPEBOAUTH MNPAKTUUYECKYIO 3a1ady B
y4eOHYI0, BBIICISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (U3UUECKUX SBJICHMUIA;

e  OIHUCHIBAaTh W3Y4YEHHBIE CBOMCTBA Tel U (U3UYECKUE SBICHUS, HCIOJb3YS
dbusnyeckue BeMMYUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTbD,
CpenHsisl CKOpPOCTh, CUJla YIPYTOCTH, CHJIA TSXKECTH, BEC TeJla, CHJIa TPEHUs, AaBICHUE
(TBEépHOro Tena, >KUAKOCTH, ras3a), BBITAJKUBAIOIIAs CHJa, MEXaHWueckas pabdorta,
MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbl, KOI()(PUIMEHT MOJE3HOro JeHCTBUS
MEXaHU3MOB, KUHETUYECKasl W TOTCHIMAJIbHAS DHEPrus), MPU OMHUCAHUM TMPaBUIHHO
TPaKkTOBaTh (PM3HMYECKUI CMBICI UCIIONb3YEMBIX BEJIMYHUH, UX 0003HAUYECHUS U €IMHUILIBI
(U3MYECKUX BEJIIMYMH, HAXOAUTh (POPMYJbl, CBSA3BIBAIOLIME JAHHYIO (PU3NYECKYIO
BEJIMUMHY C JIPyTMMHU BEIWYMHAMH, CTPOUTH TpauKku H3YUYEHHBIX 3aBUCUMOCTEH
(bU3HYEeCKUX BEJIUYUH;

e  XapaKTEepU30BaTh CBOMCTBA TeJ, GU3HUECKHUE SBJICHUS U TIPOLIECCHI, UCTIOIb3YS
MpaBWia CIOXKEHUs CUJl (BI0JIb OJHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMena, TpaBWJIO paBHOBeCHs pbluara (OJI0OKA), «30J0TO€ MPABUIIO» MEXaHUKH,
3aKOH COXpPAaHEHUs MEXAHMYECKOW DSHEpruu, IpU OTOM JaBaTb CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3alUCHIBATh €M0 MaTEMAaTUYECKOE BHIPAKEHHE,

e OOBSCHATH (HUBUYECKHUE SIBJICHUS, MMPOIIECCHl U CBOMCTBA TEJ, B TOM UYHKCJIE U B
KOHTEKCTE CHTyalud MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBISATh NPUUMHHO-
-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrHYecKuX I1aroB ¢ onopoi Ha 1—
2 UW3Y4YeHHBIX CBOHCTBa (UBMYECKUX SBJICHUN, (U3HUECKUX 3aKOHA  WJIH
3aKOHOMEPHOCTH;

e  pewmarh pacy€THbIC 3a7aud B 1—2 AEeMCTBUS, UCMONB3YS 3aKOHBI U (DOPMYIIbI,
CBA3bIBalOIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHalM3a YCJOBHUS 3aJauyd
3alUChIBaTh KPATKOE YCJIOBHE, MOJCTABIATh (PU3MYECKUE BEIMYMHBI B (QOPMYINBI U
MPOBOJUTH Pacy€Thl, HAXOIUTh CIPABOYHBIC JTaHHBIC, HEOOXOIUMBIC ISl PEIICHHUS
3a/1a4, OIICHUBATh PEATMCTUIHOCTD MOTYUYECHHON (PU3NUECKON BETUINHBL;

e pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIU (HPU3UUECKUX
METO/IOB, B OIMCAHWU HCCIEAOBAHUS BBIACIATH MPOBEPSIEMOE MPEANOJIOKEHHUE
(rumote3y), pa3nuyaTh M HUHTEPIPETUPOBATH TMOJYUYEHHBI pPE3yiabTaT, HaXOIUTh
OIMOKH B XOJ€ OIbITA, JIeJaTh BRIBOJIBI TI0 €r0 pe3yjIbTaTaMm;

e  TIPOBOAUTH OIBITHI MO HAOIIONCHUIO (PU3MUECKUX SBJICHUA WU (HU3HUUECKUX
CBOMCTB TeJ: (POpMYJIMPOBATH MPOBEPSEMbIE MPEATION0KEHHS, COOMPATh YCTAHOBKY U3
MPEI0KEHHOT0 000PYI0BaHHUS, 3alUCHIBATH X0/ OMbITa U (POPMYIHPOBATH BHIBOADL;



e BBINOJHSATH MPSIMBIE U3MEPEHUS PACCTOSIHHS, BPEMEHH, MacChl Tena, 00bEMa,
CHJIBI M TEMIIEpaTypbl C HCIOIb30BAaHHEM AaHAJOTOBBIX M LU(POBBIX MPUOOPOB,
3alMChIBaTh TMOKAa3aHUs NPUOOPOB € YYETOM 3aJaHHON aOCOMIOTHOM MOTPElIHOCTH
W3MEPEHNM;

e  MPOBOAUTH HCCIEIOBAaHUE 3aBUCHUMOCTU OJIHOM (PU3MUYECKOW BEITUYHHBI OT
JIPYrol C MCHOJIb30BAaHUEM IMPSAMBIX H3MEPEHUN (3aBUCUMOCTH IYTH PABHOMEPHO
JBHKYIIIETOCS TE€Jla OT BPEMEHM JIBHXKEHHSI TeJld, CHIIbI TPEHHsI CKOJIbKEHHSA OT Beca
Tena, KauecTBa OOpaOOTKM IMOBEPXHOCTEH Tell M HE3aBUCUMOCTH CUJIBI TPEHUS OT
IUIOIIAAN CONPUKOCHOBEHMSI TEJl, CHJIBI YOPYrOCTH OT YUIMHEHHS] TPY>KUHBI,
BBITAIKUBAIONIEH CHJIBI OT 00BbEMAa NOrPY>KEHHOM 4YacTH Tela M OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€jJa, OT IIyOMHBI, Ha KOTOPYIO
NOTPY’KEHO TEJNO, YCIOBUW IUIaBaHWs TEJ, YCIOBUM paBHOBECHS pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHWU YYEOHOrOo UCCIIEIOBaHUS, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, Cleays MNPEeIJIOKEHHOMY IUIaHy, (UKCHUPOBATH PE3yJIbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJE NPEIJIOKEHHBIX TAOIMUI] U
rpauKoOB, AEIaTh BHIBOJBI 10 PE3YJIbTATAM UCCIEAOBAHMS;

e  MPOBOAUTH KOCBEHHbIE H3MEpPEHUS (U3UUECKUX BEJIUYUH (IJIOTHOCTH
BEILIECTBA JKUJIKOCTH U TBEPAOrO TEJa, CHJIAa TPEHUSI CKOJIBKEHUS, IaBICHUE BO31yXa,
BBITAJIKUBAIOIIAsl CUJIA, JEHUCTBYIOIAas HAa TOTPYKEHHOE B JKHUIAKOCTh TEJO,
KO(PPUIMEHT TOJIE3HOTO NEUCTBUS MPOCTHIX MEXAHWU3MOB), CIEAYys MPEIOKEHHOU
MHCTPYKIMU: TIPU BBIIOJHEHUH U3MEPEHHUN COOMPATHh SKCIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAYEHUE NCKOMOU BEJTUYUHBI;

e  coOnrOfaTh TpaBWiIa TEXHUKH O€30mMacHOCTU TMpu paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

e  yKa3bIBaTh NMPUHIUIIBI JEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, TUHAMOMETP, COOOIIAIIINECS COCY/bl, OapOMETp, phluar, MOABUKHBIA U
HETOIBM)XHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

e  XapaKTEepU30BaTh MPUHIIUIIBI ACHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOpPOMl Ha HMX OmMCaHUs (B TOM 4YHUCJE: MOJIIUIHUKH, YCTPOHUCTBO
BOJOINPOBO/IA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC,
apeoMETp), MCIOJB3Yysl 3HAaHUS O CBOMCTBAX (PU3MUECKUX SIBICHHM M HEO0OXOIUMBIE
¢uznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

e  TPUBOJIUTH MPHUMEPHI (HAXOAUTH WHOOPMAIMIO O MPUMEpax) MPaAKTUYECKOTO
UCIIOJIb30BaHUSl (PU3UYECKUX 3HAHWUA B TOBCEIHEBHOW JKU3HU [JIs1 OOecCTeueHHUs
O0e3omacHOCTH TMpu oOOpalieHud ¢ NOpubopaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUS 3J0pOBbS M COOJIOJCHUS HOPM HKOJIOTMYECKOTO TOBEJCHHUS B
OKpYXKaroIlIen cpee;

e OCYLIECTBJISITh OTOOpP UCTOUYHUKOB MH(pOpMaH B IHTepHETE B COOTBETCTBUU
C 3aJaHHBIM T[IOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIUXCS 3HAHUH M MyTEM
CpaBHEHHUs pPa3IUYHBIX MCTOYHUKOB BBIJIEIATh HWHGOPMAIUIO, KOTOpasi SIBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHOIA;



e  WCTOJB30BaTh MPHU BBIMOTHEHUH YYEOHBIX 3alaHUN HAyYHO--TIOMYJISIPHYIO
auTepatypy (pU3UUecKoro cojepKaHMs, CHPaBOYHBIE MaTepHuaibl, PECYpChbl CETU
WuTepHeT, BIageTh nOpuéMaMH KOHCTICKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUS
uH(OpMAaIUU U3 OJIHON 3HAKOBOUM CHCTEMBI B IPYTYIO;

e  CO3/aBaTh COOCTBEHHBIE KpAaTKUE€ IUCHBMEHHBIE W YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 WCTOYHMKOB HWHPOpMaNuM (PU3NYECKOTO COACpPXKAHUSA, B TOM UHUCIC
nyOJUYHO JeNaTh KpaTKue COOOIMIEHUS O pe3yibTaTaX TMPOEKTOB WA YYEOHBIX
UCCJIEIOBAHUM, TP ATOM I'PAMOTHO HCIOJIb30BAaTh M3YUYEHHBIM MOHSATUHHBIN anmapar
Kypca (GU3HMKH, COMPOBOXKATh BBICTYIICHUE MTPE3EHTAlIUECH;

e TMpU BHINOJHEHUU YYEOHBIX MPOEKTOB U HCCIEIOBAHUN pacHpenesnsiTh
00SI3aHHOCTH B TpYMNIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJlayaMH, CIEAUThH 3a
BBITIOJTHEHHWEM IUIaHa JICUCTBUM, AaJCKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaJ B
JEATEIIbHOCTh TPYIIbI, BHICTPANBATh KOMMYHHKATHUBHOE B3aWMOJICUCTBUE, YUUTHIBAS
MHEHHUE OKPYKAIOLIUX.

K xoHmy oOydeHuss B 8 kjiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e  HCIOJB30BaTh MOHSTHS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JBHXKCHUE
aTOMOB U MOJIEKYJI, arperaTHhIE COCTOSIHUSI BEIIECTBA, KPUCTALUIMYECKUE U aMOP(HBIE
TeNa, HACBIINICHHBII W HEHACBIINICHHBIM Map, BIJIAXXHOCTh BO3AyXa, TEMIIeparypa,
BHYTPEHHSISI DHEPIHsi, TEIJIOBOM JBUTATEIb, JIEMEHTAPHBIN AJICKTPUUYECKUN 3apsij,
AJIEKTPUUYECKOE T0JI€, TPOBOAHUKHU U TUDJICKTPUKU, TMOCTOSHHBIN AJIEKTPUUECKUN TOK,
MarHuTHOE MOJIE;

e  paznmuuaTh sBIEHUA (TEIUIOBOE pacCIIMpEHHEe W CXKaThe, TerUionepeaaya,
TEIUIOBOE paBHOBECHE, CMAUMBAHNE, KAMWIUIAPHBIC SIBJICHUS, UCTIAPEHNE, KOHAEHCALIHS,
TJIaBJICHUE, KpUCTAITA3AIUS (oTBEepAEBaHUE), KUIICHUE, Terionepeaaya
(TerIOMPOBOHOCTh, KOHBEKIUSA, HU3Iy4YCHUE), DIJICKTpU3alvs Tel, B3aUMOJICHCTBUE
3apsiioB, JEHUCTBHUSL AJEKTPHUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJECHCTBHE
MarHuToOB, JAEHCTBHE MAarHUTHOTO TMOJISI Ha MPOBOAHUK C TOKOM, 3JEKTPOMArHUTHAS
WHIYKIMS) TI0 OINUCAHUI0O MX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SABJICHUE;

e  pacmo3HaBaTh MPOSBJICHHE MU3YYEHHBIX (PU3MUYECKUX SBJIICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4YHCJI€ (U3NUYECKHE SBJICHUS B MPUPOJE: TMOBEPXHOCTHOE HATSKCHUE U
KaOWUISIPHBIE SIBJIEHUS B NPUPOJIC, KpUCTAUIBI B mpupoje, uznydenue ComHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHME POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUUYECKHUE SBJICHUS B aTMOc]epe, MIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiid, Ipeiid MoarCcoB, POJIb MATHUTHOTO TIOJIS JIJISl )KU3HU Ha 3eMJie, MOJISIPHOE
CUSHUE, TPU OSTOM TMEPEBOAUTH MPAKTUYECKYI0 3a7ady B Yy4eOHYIO, BBIJICIATH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SBICHUN;

e  ONUCHIBaTh M3YyYCHHBIE CBOMCTBA Tel U (PUIMYECKUE SIBJICHUS, UCIOJb3Ys
dbu3nueckue BEIWYMHBI (TeMreparypa, BHYTPEHHSS SHEPrus, KOJIUYECTBO TEIIOTHI,
yAebHas TEMIOEMKOCTh BEUIECTBA, y/eJIbHAS TEIUIOTa IUIABJICHUS, YAEIbHAs TEIIoTa



napooOpa3oBaHUs, yZAelbHas TEIUIOTa CrOpaHus TOIUIMBA, KOA(PQGUIUEHT MOJIE3HOrO
JEUCTBUS TEIUIOBOW MAIIWHBI, OTHOCUTENbHAS BJIAXHOCTb BO31yXd, JJIEKTPUUYECKHUU
3apsiz, CHJIa TOKA, DJIEKTPUYECKOE HAIIPSHKEHNE, CONTPOTUBIICHUE MPOBOIHUKA, YIEJIBHOE
COIPOTHBIICHUE BEILIECTBA, pab0Ta U MOUIHOCTh 3JIEKTPUUECKOTO TOKA), IPH OIMHCAHUU
IPABWJIBHO TPAKTOBATH (PU3MYECKUN CMBICI MCHOJIb3YEMBIX BEJIUYMH, 00O3HAUEHUS U
eIUHULBI (U3MYECKUX BEIUYMH, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
Gu3NYeCKyl0 BEIUYMHY C JPYTUMH BEIHMYMHAMHU, CTPOUTH TpaduKH H3yYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

e XapaKTEepU30BaTh CBOICTBA Tell, (PU3MUECKUE SIBJICHUS U MPOLIECCHI, UCTIONb3YSI
OCHOBHBIE IIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOM TEOPUU CTPOCHUS BELIECTBA,
IPUHIUI CYNEPIIO3UIINH MoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHU 3apsija,
3akoH Oma U1 ydacTka nenw, 3akoH Jlxxoynsa—JleHna, 3ak0oH COXpaHEHHUs YJHEPTUH, IPH
3TOM JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMCHIBATh €r0 MaTeMaTUYECKOEe

BBIPA’KCHHC,
U OOBSICHATH (1)I/I3I/I‘-ICCKI/IC IMpOHICCChI U CBOMCTBA TCJI, B TOM 4YHCJIC U B KOHTCKCTC
CI/ITyaHI/Iﬁ IMPaKTUKO-OPUCHTUPOBAHHOI'O XapakrTepa: BBIABJIIATD

IPUYUHHO-CJIEICTBEHHBIE CBSA3M, CTPOUTH OOBSICHEHHE W3 1—2 JOTrMYEeCKHX IIAroB C
ornopoi Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX ABJICHUH, (PU3HMUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

e  pewmarh pacy€THbIC 3a7aud B 2—3 NEUCTBUS, UCIONB3YS 3aKOHBI U (DOPMYIIBI,
CBA3BbIBAIOIIME (DU3MYECKME BEIUYMHBI: Ha OCHOBE aHald3a YCJIOBHUS 3aJlauu
3aIIMChIBATh KPATKOE YCIJIOBHUE, BBIABIATH HEAOCTATOK NAHHBIX Ul PELICHUS 3a7a4H,
BbIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JJIs1 €€ peLIeHUs], IPOBOAUTH PaCUETHI U
CpaBHMBATh MOJIYYEHHOE 3HaUCHUE (PU3NUECKON BEIUYMHBI C U3BECTHBIMU JaHHBIMU;

e  pacrmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIU (PU3UUECKUX
METOJOB,  HCIOJb3Yysl  ONMCAHWE  MCCIEAOBAHUsA,  BBIACISITH  MPOBEPSEMOE
IIPEAIOJIOKEHNE, OLEHUBATh IPABWIBHOCTh INOPSAKA IPOBEACHUsS UCCIEAOBaHUA,
JIeNaTh BBIBOJBI,

e  MPOBOAUTH OMBITHI MO HAOIIOJCHUIO (PU3MYECKUX SBJICHUA WU (PU3HYECKUX
CBOMCTB TeN (KanWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb JaBJICHUS BO3[yXa OT €ro o0béma,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCA OCTHIBAHUSA M HArpEBaHUS NPU U3JYyYECHHUH OT I[BETA
U3Nydaronie  (MOIJIOMIAoNIei) IMOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJBI  OT
TEMIIEPATYpPbl JKUAKOCTM UM IUIOIIAAUM €€ IIOBEPXHOCTH, DJJEKTPHU3alus Tel W
B3aMMOJICHCTBUE DJIEKTPUYECKUX 3apsigoB, B3aMMOJCHCTBUE IOCTOSHHBIX MAarHHUTOB,
BU3yaJN3alMsl MAarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB, JEWCTBUS MarHUTHOTO MOJIS
Ha TPOBOJHMK C TOKOM, CBOWMCTBA JJIEKTPOMArHuTa, CBOMCTBA JJIEKTPOIABUraTEIA
MOCTOSTHHOTO TOKa): (OpMyJUpOBaTh MpPOBEpSEMbIE MPEANOJIOKEHUS, COOUpaTh
YCTAaHOBKY U3 TMPEMAJIOKEHHOTO OOOpYyJOBaHUS, ONUCHIBATH XOJA OIbITa U
bopMyJIMpPOBATH BHIBOJIBI,

e  BBINOJHATH NPSAMBIE MU3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHOW BIIAXKHOCTH
BO3/lyXa, CHJIBl TOKA, HANpPSXKEHUS C HCIOJIb30BAHHEM AaHaJIOTOBBIX MPUOOPOB U



JaTYNKOB (PU3WYECKUX BEJIMYUH, CPAaBHHUBATh pPE3yJbTaThl H3MEPEHUH C YUYETOM
3aJTaHHOM a0COIOTHOM MOrPEIIHOCTH;

e  TMPOBOJUTH HCCIIECIOBAaHUE 3aBUCHUMOCTH OJHOM (PU3NYECKOW BEIMYMHBI OT
JPYrol C HCHOJIb30BAaHUEM MPSAMBIX HU3MEPEHUM (3aBUCHMOCTh CONPOTHBIICHUS
IPOBOJHUKA OT €ro JUIMHBL, IUIOIIAJM TONEPEYHOr0 CEYEHHs] U YAEIBHOTrO
CONPOTHUBIICHUSI BEIIECTBA MPOBOJHMKA, CHJIBI TOKA, WAYIIETO Yepe3 MPOBOJHUK, OT
HaIpsHDKEHUS Ha TMPOBOJHMKE, WCCIEAOBAHHME MOCIEAOBATENIBHOIO M MapauIeIbHOTO
COECIMHEHUI TNPOBOJHUKOB): IJIAHUPOBATh MCCIEAOBAHUE, COOMpPATh YCTAHOBKY U
BBINOJIHATh U3MEPEHUS, CIENysl MPENJOKEHHOMY IIIaHy, (PUKCHUPOBATH PE3yJIbTATh
NOJyYEHHOW 3aBUCHUMOCTM B BHUAE Tabmul u rpauKoB, JIelaTh BBIBOJBI IO
pe3yabpTaTaM UCCIEI0BaHuUS;

e  TMPOBOAUTH KOCBEHHBIE W3MEpeHUs (HU3MYECKUX BeIUMUMH (yAeJIbHas
TEIUIOEMKOCTh ~ BEILIECTBA, CONPOTHUBIICHUE MPOBOJAHMKA, paboTa U  MOLIHOCTh
AJIEKTPUYECKOTO TOKA): IUIAHUPOBAThb HU3MEPEHHs, COOMpaTh HKCHEPUMEHTAIbHYIO
YCTaHOBKY, CJIEys NPEII0KEHHON NHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJIMYHHBI;

e  coOmOJaTh mpaBWia TEXHUKH O€30MacHOCTU MpU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

e XapaKTEepU30BaTh NPUHLHUIIBI IEUCTBUS M3YUYEHHBIX NMPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPOM HA WX ONMCAHMSA (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETpP, MapoBasi TypOMHA, aMIEPMETP, BOJBTMETP, CUETUMK DIEKTPUUYECKON
SHEPIruH, DJIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTebHbIE SJIEKTPONPHOOPHI
(mpuMmepbl), SJEKTPUUECKUE MPEAOXPAHUTENN, AJIEKTPOMArHUT, 3JIEKTPOJBUrATEINb
IOCTOSTHHOTO TOKAa), HCIOJb3ys 3HAHHUA O CBOMCTBAaX (U3NYECKUX SBICHUA U
HEoO0X0oauMble (PU3UYECKHE 3aKOHOMEPHOCTH;

e  PpacIO3HaBaTh MPOCThIE TEXHUUYECKUE YCTPOUCTBA U U3MEPUTEIbHBIE IPUOOPHI
N0 CXEeMaM M CXEMAaTHYHbIM pUCYHKaM (AKUAKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOII, PEOCTar),
COCTaBJISITh CXEMbl IEKTPUYECKUX LIENEW C IOCIENI0BATEIbHBIM W IapajuIeIbHBIM
COCIMHEHHEM  DIIEMEHTOB,  pa3jinyas  yCJIOBHbIE  O0O3HAYEHHUS  DJIEMEHTOB
DIEKTPUYECKUX LETIEN;

e  MPUBOJUTH MpHUMEPHI (HAXOAUTh UH(GOPMAIMIO O MPUMEPaAX) MPAKTUYECKOro
UCIIONb30BaHUsl (PU3MUECKUX 3HAHWM B TOBCEIHEBHON KHU3HU Uil OOECHedeHus
O0e3omacHOCTH Tpu OOpaIieHuH C NpudOpaMu M TEXHUYSCKUMH YCTPOWCTBAMH,
COXpaHEHHUsI 3JI0pOBbSl M COONIOAEHUS HOPM DKOJOTMYECKOrO TOBEACHUS B
OKPYKarolLIEH Cpele;

e OCYUIECTBJIATH MOUCK MH(pOpMaLUU (PU3NUECKOTo conepkaHus B VHTepHeTe,
Ha OCHOBE HMMEIOIIMXCS 3HAHWW M IyTEM CpPaBHEHUS JIONOJIHUTEIBHBIX MCTOYHHKOB
BBIIECTATh HH(OPMALINIO, KOTOpas SIBISETCS MPOTUBOPEUYMBON MM MOXET OBITh
HEI0OCTOBEPHOM;

e  HCIIOJIb30BAaTh IPU BBIIIOJHEHUU YYEOHBIX 3aJaHUi Hay4HO--NOIYJISIPHYIO
JAUTEepaTypy (U3MUECKOTO COACpX aHMs, CIPABOYHBbIE MaTepUalbl, PECYpPChl CETU



WNuTtepuer, Bnaaerb npuéMaMud KOHCIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHuUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

e  CO37aBaTh COOCTBEHHbIE THCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHHUS,
0000111ast “HPOPMAIIIO U3 HECKOJIBKUX UCTOYHUKOB (DU3HUECKOTO COJECpP>KaHUS, B TOM
yyciie MyOJMYHO TMPEACTABISATh PE3YyJbTaThl MPOECKTHOM WM MCCIEN0BATEIbCKOM
NEeATEIbHOCTH, MPU 3TOM I'PAMOTHO HMCIOJIb30BaTh M3YyUYECHHBIA MOHSATUHHBIN amnmapar
Kypca (QU3UKHU, COMPOBOXKIATh BRICTYIUICHUE TIPE3CHTAIIEH;

e TMpU BBHIIOJHEHUU YYEOHBIX TMPOCKTOB U MCCIENOBAaHUN (U3HUECKUX
MPOLIECCOB pachpeesiTh 00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTaBICHHBIMU
3aJlauaMu, CIEIWTh 34 BBIIIOJHEHUWEM IUIaHA JEUCTBUUM M KOPPEKTUPOBATH €ro,
aJIeKBaTHO OLIEHWBAaThb COOCTBEHHBIM BKJIAJl B JI€ATEIbHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, IPOSBIISASI TOTOBHOCTh pa3peniaTh KOH(IUKTHI.

K koHiy oOyueHuss B 9 kJjacce NpeIMETHbIE Pe3yJbTaTbl Ha 0Aa30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHUI:

e  HCIIOJB30BATh MOHATHUSA: CUCTEMA OTCUYETA, MATEPHAIbHAS TOYKA, TPAECKTOPHUS,
OTHOCUTEIBHOCTh MEXaHWYECKOIO ABMXKEHUS, neopmanus (ymnpyras, IiacTHueckas),
TPEHNE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb M MEPETPY3KH, LEHTP
TSKECTH, AOCOIIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPAOIO Tella, PaBHOBECHE,
MEXaHUYECKue KoieOaHuss W  BOJHBI, 3BYK, UH(QPa3BykK U  YJIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl HCIYCKaHWS M TOTJIOlIeHHs, aib(a-, Oera- W ramma-
W3ITy4YEHHUs], U30TOIIbI, /I€pHAsl YHEPIreTUKA,

e  pa3nuuaTh SBJICHUA (pPaBHOMEPHOE M HEPaBHOMEPHOE MPSAMOJIMHEHHOE
JBUKEHHE, PABHOYCKOPEHHOE MpPsIMOJUHEIHOE ABM)KEHHE, CBOOOJHOE MaJeHUE Ted,
PaBHOMEPHOE [BWKEHHE IO OKDPYKHOCTH, B3aUMOACHCTBHE TEJ, PEAKTUBHOE
NBUKEHUE, KosieOaTelnbHOE IBHXKEHUE (3aTyXarollMe M BBIHYKJICHHbBIE KOJIeOaHus),
PE30HaHC, BOJIHOBOE JBHKEHUE, OTPAXKEHHE 3BYKA, MPSMOJIMHEMHOE paclpOCTPaHEHHE,
OTpPa)KEHUE U IIPEJIIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHUE
0eoro cBera B CHEKTP U CJOKEHUE CIEKTPAJIbHBIX IIBETOB, AMCIEPCHUS CBETA,
€CTECTBEHHAsl PaAMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHENYATOTO CIIEKTpa U3ITyUYEHUSs) IO
ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JTaHHOE
bu3HYecKoe SBICHHCE,

e  pacmo3HaBaTh MPOSBICHUE U3YUYEHHBIX (U3UYECKUX SBICHUN B OKpPY’KArOIIEM
Mupe (B TOM 4ucie (pU3HUECKUE SIBJICHUS B MPUPOJAE: MPWIUBBI U OTIUBBI, ABUKEHHUE
riaHeT COJTHEYHON CHCTEMbI, pEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUITHE
3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKUE BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI,
ONTUYECKUE  SIBICHUA B  NpUpOJE, OHOJIOTUYECKOE  JACHCTBHE  BHUIUMOTO,
yIbTPa(hHOIETOBOTO M PEHTICHOBCKOTO W3JIYyYEHUH, €CTECTBEHHBIA PaTUOAKTHUBHBIN
GoH, KOCMHUYECKHE JIy4YH, paJUOAKTUBHOE W3IyYEHUE MPUPOIHBIX MHHEPAJOB,
JENUCTBUE PAJMOAKTUBHBIX M3IYyUYEHUN HAa OpPraHu3M 4YesOBEKa), MPU 3TOM MEPEBOIUTH



IPAKTHUECKYIO0 33Jauy B y4eOHYIO, BBIIETSATh CYLIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
buznyecKuX SIBICHUH;

e  ONKUCHIBaTh HM3YYCHHBIE CBOMCTBA TeN M (DU3MYECKHE SIBICHUS, HCIIONb3YS
dbu3nueckue BEIMYMHBI (CPEIHsIST U MTHOBEHHAs CKOPOCTh Tejla MPU HEPABHOMEPHOM
JBIKEHUHU, YCKOPEHHUE, MepeMelleHue, MyTh, yrioBasi CKOPOCTh, CUJia TPEHUSs, CHUJia
YOPYTOCTH, CUJia TSHXKECTH, YCKOpEeHHE CBOOOJIHOTO MaJeHus, BeC Tella, UMITYJIbC Tefa,
UMITYJIBC CUJIBI, MEXaHU4ecKas paboTa W MOIIHOCTh, MOTEHLMAIbHAs SHEPrus Tena,
MOJHITOrO0 HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAs AHEPrUs CKATON MPY>KUHBI,
KMHETHYECKasi YHEPTUs, MMOTHAsT MEXaHU4eCKask SHEPIHsl, IEpUo U 4acToTa KojieOaHui,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHAa, CKOPOCTb CBETa, MOKa3aTeib
IPEJIOMJIEHUSI CpPEJbl), MPU ONHMCAHUM TMPABHIBHO TPAKTOBATh (PU3MUECKHUI CMBICI
UCITIOJIb3yEMbIX BEJIMYMH, O003HAYEHUSI U €IMHULIBI (PU3UUECKUX BEITUYHMH, HAXOAUTH
(GopMyIibl, CBA3BIBAIOLIME JAHHYIO (PU3MUYECKYIO BEJIWYMHY C JAPYTMMHU BEJIMYMHAMH,
CTPOUTH IPapUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

e  XapakKTEepU30BaTh CBOMICTBA TeJ, (PU3HUYECKHUE SBJICHUSA U IPOLECCHI, UCIIOJIb3YSI
3aKOH COXPAHEHMs DHEPrUH, 3aKOH BCEMHPHOIO TATOTEHHSI, MPUHUHUII CYyNEPIIO3HIINH
CWJI, TPUHIMI OTHOCUTENIBbHOCTH ['amunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MTPEJIOMIIEHUS CBETA, 3AKOHBI COXPAHEHUS 3aps10BOTO
M MacCoBOTO YHCENl IpPHU SAEPHBIX pEaKUMsIX, IPU 3TOM JaBaTh CJIOBECHYIO
(OpMyYITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BBIPAKECHHE;

e OOBACHATH PU3NYECKUE MPOIIECCHI U CBOWCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMl  NPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATh  NPUYHMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX IIAroB C ONMOPOr Ha 2—3
U3YYEHHBIX  CBOMCTBa  (U3MYECKUX  SBJICHUHM, (U3MUECKUX  3aKOHOB WU
3aKOHOMEPHOCTEWN;

e  pewmarh pacu€THbIE 3aJauM (OMUpPAIOLIMECS Ha CUCTeMY U3 2—3 ypaBHEHHUI),
UCIOJIB3YSl 3aKOHBI U (DOPMYJIbI, CBSI3bIBatOIIME (DU3MUECKHE BEJIUYMHBI: Ha OCHOBE
aHaJli3a yCJIOBUS 3aJ]auM 3alKChIBaTh KPAaTKOE YCJIOBUE, BBISIBIATH HEJOCTAIOLIUE WU
M30bITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE ISl PEIICHMS,
OPOBOJUTH pPacy€Thl W OLEHUBATh PEATUCTUYHOCTh IOJYYEHHOIO 3HAYCHUS
(bu3nYECKON BEIMYUHBI;

e  pacmo3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO PEUIMTh MPU MOMOIIU (PU3UYECKUX
METO/IOB,  HWCIOJb3yS  ONMCAaHUE  MCCIENOBAaHUSA,  BBIACIATH  IPOBEPSEMOE
NPEANoJOKEHNUEe, OLICHUBATh MPABWIBHOCTh TMOpSIKAa MPOBEIEHUS HCCIEAOBAHMS,
JieaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YJIbTATHl HAOIIOACHHUIN U ONBITOB;

e  TIPOBOAUTH OIBITHI MO HAOIIOMCHUIO (PU3MUECKUX SBJICHUNA WU (HU3HUUECKUX
CBOMCTB TeN (M3y4YEeHHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHsI SHEPIUH,
3aBHUCHUMOCTh IMepHoja KojeOaHUul NpPYyKHMHHOTO MasTHHKA OT Macchl TIpy3a U
KECTKOCTU TPYXUHBl M HE3aBUCUMOCTb OT aMIUIUTYJbl MajblX KoOJIEOAHUH,
NPSIMOJIMHEWHOE PAaclpOCTPAaHEHUE CBETa, pas3jiokeHue Oenoro cBera B CHEKTD,
U3y4YeHHE CBOWCTB M300paK€HUS B IUIOCKOM 3€pKajieé U CBOWMCTB H300pakeHus



npeaMeTa B coOuparoleil JuH3e, HaOMI0JeHUE CIUIOUIHBIX U JMHEWYaThIX CHEKTPOB
U3TyUYEHHs): CaMOCTOSITENIBHO cOoOMpaTh YCTaHOBKY M3 H30bITOYHOro Habopa
000pyI0BaHus, ONMCHIBATH XOJI OTIBITA U €r0 PEe3yJIbTaThl, (POPMYIUPOBATH BHIBOIBI,

e  TPOBOJUTH MPH HEOOXOMWMOCTH CEPHIO MPSMBIX HW3MEPEHHH, OMpeAeIss
CpemHee 3HAaueHHE U3MepsieMoil BeNMWYMHBI ((DOKYCHOE paccTosHue coOuparomnen
JUH3BI), 000CHOBBIBATh BHIOOP crioco0a nu3MepeHus (M3MEpUTENBHOTO prudopa);

e  TMPOBOAUTH HCCIEAOBAHHE  3aBUCHUMOCTEH  (U3MUECKHX  BEIUYUH C
UCTIONb30BaHUEM TIPSIMBIX HM3MEPEHUH (3aBHCHUMOCTh TIyTH OT BpPEMEHH TIpH
PaBHOYCKOPEHHOM JIBIDKGHMH ©0€3 HayaJlbHOH CKOpPOCTH, Tiepuoaa KojeOaHui
MaTEeMaTHYECKOTO MasTHUKA OT JIJIMHBI HUTH, 3aBUCIMOCTH yTjia OTPa)KEHHUS CBETa OT
yria majgeHus ¥ yria NpeloMJIeHUs OT yIJia MaJeHHs): TUIAaHUPOBATh HCCIEeIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHpPOBATh pPE3yJbTaThl IMOIYYEHHOM
3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUAE TaONHIl M TpadUKOB, JENaTh BBHIBOJBI IO
pe3ysibTaTaM MCCIIEI0BAHNUS;

e  TPOBOJUTH KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYNH (CPEIHSISI CKOPOCTh U
YCKOpPEHHUE TeNa MPU PaBHOYCKOPEHHOM JBI)KCHUHU, YCKOPEHHE CBOOOIHOTO MaJieHus,
KECTKOCTD TPYXUHBI, KOIPPUIIUEHT TPEHHsI CKOJBKCHHs, MEeXaHHueckas paboTta u
MOIIHOCTh, YacTOTa M MEepHoj KoJeOaHMH MaTeMaTH4YeCKOro M MPYKUHHOIO
MasTHUKOB, ONTHYeCKass CHJia COOUpAIOMEH JHH3bI, pagHoOaKTUBHBIA  (oH):
IUTAHUPOBATh U3MEPEHHs, COOMpaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIOJIHSITH
U3MEpEHHUs, CIeAys MPEJIOKEHHON WHCTPYKIMHU, BBIUMCIATH 3HAYCHHE BEIIMYUHBI U
aHAJIM3UPOBAaTh I[OJIyYEHHbIE pe3yJbTaThl € YYETOM 3aJaHHOW MOTPELIHOCTH
U3MEpPECHU;

e  coOnrOfaTh TpaBWiIa TEXHUKH O€30MacHOCTU TMpu padoTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

e  pa3nMuaTh OCHOBHBIE TIPU3HAKK M3YYCHHBIX  (PU3MUECKHX  MOJENEeH:
MaTepuajgbHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEUYHBIM HMCTOYHUK CBETa, JIyY,
TOHKas JIMH34, TUITaHETapHasi MOJIeIh aTOMa, HYKJIOHHAs! MOJIETTb AaTOMHOTO SIIIPa;

e XapaKTEepU30BaTh NMPUHIHUIILI EHCTBUS U3YUYCHHBIX MPHUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha WX OMHMCAHUSA (B TOM YHCIE: CIIUAOMETp, JATYUKU TTOJTOKECHHUS,
PacCTOSIHUS U YCKOPEHHUS, paKeTa, HXO0JIOT, OYKHU, MEPUCKOII, (poToanmapar, ONTHIECKHUE
CBETOBOJIbI, CIEKTPOCKOI, J03UMETp, Kamepa Bunbcona), HCHoib3ys 3HAHUS O
CBOMCTBax (M3UUECKUX SBICHUM U HEOOXOAUMbBIC (PH3NYECKHE 3aKOHOMEPHOCTH;

e  WCIIOJIb30BAaTh CXEMBbl M CXEMAaTUYHBIE PHUCYHKA HM3YUYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPU PEIICHUN
y4eOHO--TIPaKTUYECKUX 3aJ]lad, ONTHYECKHE CXEMbI ISl MOCTPOCHHUS H300paKeHHH B
IUIOCKOM 3€pKajie U COOMpAroIe JIMH3E;

e  TPUBOAUTH MPUMEPHI (HAXOIUTH WH(POPMAIHMIO O MPUMEpax) MPAKTHIECKOTO
UCTIONB30BaHUsl (PM3MYECKUX 3HAHWM B TOBCEAHEBHOW KU3HU [UIsi OOeCredeHUs
Oe3omacHOCTH TIpH OOpalieHnH ¢ TpuOdopaMu W TEXHUYECKHMMH YCTPOWCTBAMH,



COXpaHEHUS 3JI0OPOBbS M COONIOJEHUS HOPM OKOJIOTMYECKOTO TOBEICHHUS B
OKPYXKaIOIIEH Cpee;

e  OCYLIECTBJIATH MOUCK MH(pOpMALUU (PU3NIECKOTO conepkanus B MHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIMPYs TOUCKOBBIM 3alpoC, HAXOJAUTh IYTH ONpPEIEICHUS
JIOCTOBEPHOCTH TOJY4YEHHOM HWH(POpMAlMd Ha OCHOBE HMEIOIIMXCA 3HAHUH U
JOTNOJTHUTENBHBIX UCTOYHUKOB;

e  HCHOJB30BaTh IPHU BBINOJIHEHUH YYEOHBIX 3alaHU HAy4YHO--TOIYJISIPHYIO
JAUTEpaTypy (PU3HUECKOTO COAEpM aHMs, CIPABOYHBIE MaTepUalbl, PECYpPChl CETU
WnTepHer, Bnaaerb nOpuéMaMud KOHCIIEKTHMPOBAHMWS TEKCTa, IPeoOpa3oBaHUsA
UH(pOpPMaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e  cO3/1aBaTh COOCTBEHHbIE IHCBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIMM W3 HECKOJbKHX HMCTOYHUKOB (DU3HYECKOTO COAEpN aHUsA, ITyOJIMYHO
IPEACTABIATh PE3YJIBTATHl MPOEKTHOM WM HMCCIENOBATEIBCKONW NEATEIIBHOCTH, IIPU
3TOM IPaMOTHO HCIIOJI30BaTh M3YUYEHHBIM IMOHATUMHBIN annapar U3y4aeMoro pasjieia
(U3MKK W CONPOBOXKJAATh BBICTYIJIEHUE IMPE3CHTALME C Y4ETOM OCOOEHHOCTEU
ayJIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/T IIO3HAHUS 2 bubmorexa HOK
' Y A https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETTHEIE COCTOARAA BeMecTBa https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAITICCKOT ABIICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brjget ot 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 9 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexarHMEI ! 2 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
>3 Mexartieckas SHeprus 4 ! https://m.edso0.ru/7f416194
Hroro no pazneny 14
PeszepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 10



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMArHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAUMOJIHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3znea 2. Mexann4yeckue Ko0J1e0aHUA U BOJHEBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMECKHE KOTEOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHIHCCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. 3HeKTp0MaFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJTHBI

31 DJIEKTPOMArHUTHOE MOJIE U 5 9 bubnmuorexa [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3nea 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBanToBble siBJIeHH I
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: s 7 1 1
53 ACPHRIC peatdind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

7 KIIACC
KosmuecTBo yacoB
Kontp DJIEKTPOHHBIE
Ne OJILHBI Tpaxt Hara uudposbIe
n/n Tema ypoka Bcero e HecKH u3ydyeHusi odOpa3oBaTe/IbHbIE
padort :aﬁon pecypcbl
bl
®du3uka — HayKa 0 Ipupojie. SBiaeHus mpupobl
DuU3NYECKUE SBJICHUS
Ou3nyecKue BEIMYMHBI U KX U3MEPEHHE
4 JlaboparopHas pabota Ne 1 mo teme "OnpeencHue meHbI 1 1
JeTICHHSI IIKAJIbI U3MEPHUTEIBHOTO mprbopa”
5 MeTtoasl HayuHOTo no3HaHusA. Onucanue pU3NIEeCKUX SBICHHM 1 bubnnoreka [JOK
C IOMOIIBIO MOJIENEN https://m.edsoo.ru/ff09f72a
6 CrpoeHnne Bemectsa. ONBITHI, JOKa3bIBAIOLINE JUCKPETHOE 1 bubnnorexka [JOK
CTPOECHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a
7 JlabopaTtopHas padota Ne 2 o Teme "OmnpeneneHue pasmepon 1 1
MaJbIix Ten"
3 Ypok-uccnenoBanue « ONbITH 10 HAOTIOJEHHUIO TETIJIOBOTO 1
pacIIupeHHs Ta30B»
9 ArperaTHble COCTOSIHHSI BEIlIECTBA 1
bubnuorexa [JOK
10 JlBInKeHHe HaCTAL BelliecTsa 1 https://m.edsogru/ff0a013e
11 Oco0eHHOCTH arperaTHBIX COCTOSTHUHN BOABL. O000IIEHHE TIO 1 bubmuorexa [JOK
pazaeny «llepBoHadalibHBIE CBEICHHS O CTPOCHHUH BELIECTBA https://m.edsoo.ru/ff0a0378
12 Mexannueckoe qBHKeHHE. PABHOMEpHOE 1 HEpaBHOMEPHOE 1 bubnmnoreka [JOK
JIBIKEHHE https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. Enunuliel ckopoctu 1 bubnuorexa [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

https://m.edsoo.ru/ff0a079c

bub OK
14 Pacuer nmyT 1 BpeMeHM IBYXKCHUS nommoreka L{
https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
15 Nueprusa. Macca — Mepa HHEPTHOCTH T
Ph P P https://m.edsoo.ru/ff0a0c10
16 IImorHOCTE BemecTBa. Pacyer maccel 1 00beMa TeIa IO €ro bu6mmoreka [IOK
IJIOTHOCTHU https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas padota Ne 3 «Onpenenenne IIoTHOCTH
TBEPAOrO TeNay
bu6mmoreka [IOK
18 Pemenue 3anay no teme "IlnotHocTh BelecTa"
HHICHHE SAAAT O TeM HOTHOCTD BEECTD https://m.edsoo.ru/ff0al23c
19 Cuiia Kak XapakTepucThKa B3aumoierictus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlaboparopHas pabota Ne 4 «3yueHue 3aBUCUMOCTH
pactspkeHus (aedopmariu) Mpy>KUHBI OT MIPHIIOKEHHON CHITBDY
21 [[“IBnenue TsroteHus. Cuiia TSKeCcTu
99 CBsi3b MEX]Iy CHJION TSDKECTH U Maccoit Tena. Bec tena. bubnmnorexa [JOK
Pemenue 3anay no teme "Cuna tspxkectu" https://m.edsoo.ru/ff0al778
93 Cuna TspKeCcTH Ha IpyrHX IuiaHetax. Gusndyeckue bubnmnorexa [JOK
XapaKTEPUCTUKHU IIJIAHET https://m.edsoo.ru/ff0al502
bu6mmorexa [IOK
24 N3mepenue cuit. JluHamomeT
P a P https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHUJI, HAIPABJIEHHBIX 110 OJTHON MPSIMOM. bubnuorexa [JOK
PaBHOzelicTBYIOIIAsA CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amaud mo reme "PaBHonelicTByromas crr”
b K
28 Cuna tpeHus u e€ Bubl. TpeHue B NpupoJe U TEXHUKE nomorexa LO
https://m.edsoo.ru/ff0alb9c
29 JlaboparopHast pabota Ne 5 «/3ydeHue 3aBUCUMOCTH CHITBI bubmmoreka [JOK



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

TPCHUA CKOJIBXKCHUSA OT CUJIbI JaBJICHUA U XapaKTCpa
COIIPHUKACAOIIUXCA HOBCpXHOCTCﬁ»

https://m.edsoo.ru/ff0alcc8

30 Pemenue 3a1a4y Ha onpe/elieHne paBHOACHCTBYIOIIEH CHITBI
31 Pemenue 3anay no temam: «Bec Tenay, «I'paduueckoe bubnmoreka [JOK
n3o0paxkeHue cny, «Cuib», «PaBHOIEHCTBYOIIAS CHIDY https://m.edsoo.ru/ff0alde0
39 Kontponsnas padora Ne 1 mo teme «MexaHn4ecKoe IBUKECHHUE.
Cuutel B ipupoae”
33 Hasnenne. CriocoObl yMEHBIIICHUS ¥ YBEITMYCHUS JaBIICHUS Etl;lfsj?;lr?f:;(sigroulllff 022046
34 JlaByieHre ra3a. 3aBUCUMOCTD JaBJICHUS T'a3a OT 00bEMa, bubnnoreka [JOK
TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaya naBiaeHus TBEPABIMU TEJIAMU, )KUIKOCTSIMH U ra3aMu. bubnnoreka [JOK
3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHWE B XKUJKOCTH U T'a3€, BBI3BAHHOE JIECTBUEM CHUJIbI bubnuorexa [JOK
TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau mo teme «/laBneHue B KUAKOCTH U raze. 3aKOH bubnmnorexa [JOK
[Tackais» https://m.edsoo.ru/ff0a2826
bubnmnoreka [JOK
38 Coobuiarommecs cocyakt https://m.edsogru/ff0a2970
39 IManpaBnmueckuii mpece bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOH KUIKOCTHBIN HACOC
, bubnmnorexa [JOK
41 ATmocdepa 3eMin U IPUUUHBI €€ CyIEeCTBOBAaHUS https://m.e dsogru /f10a2b5a
42 Bec Bo3ayxa. ATmMocdepHoe aBieHne Eggilyllr?w?:;(szgﬁlllfanzbSa
43 N3mepenue atmocdeproro aasinenus. Onsit Toppuuennu Egggﬁ&fgggﬁjﬁm 2da8
44 3aBHUCUMOCTH aTMOC(HEPHOTO AABJICHUS OT BHICOTHI HAJl bubnmnoreka [JOK

YPOBHEM MOps

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
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https://m.edsoo.ru/ff0a25b0
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https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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Bbapomertp-anepoua. ATMocdepHoe gaBleHHE Ha pa3THYHBIX

bubmuoreka [JOK

45 BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amaq mo Teme " AtmochepHoe naBienue"
47 JleficTBrE XKUIKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX TEJIO. bubnmoreka [JOK
ApxumMenoBa cuia https://m.edsoo.ru/ff0a3276
48 JlaboparopHast pabota Ne 6 «OmnpeneneHue BbITATKUBAIOIIEH bubnmoreka [JOK
CHUJIbI, ICCTBYIOIIEH HA TEJO, OTPYKEHHOE B JKUJIKOCTh)» https://m.edsoo.ru/ff0a33fc
bubnnoreka [HOK
49 llnapatite Tex https://m.edsogru/ff0a3a96
JlaboparopHast pabora Ne 7 o teme «MccnenoBanue
50 3aBHCHMOCTH Beca Teja B BOJIE OT 00BhEMA MOTPYKEHHOM B bubmmorexa [JOK
KITKOCTS HACTH Ty https://m.edsoo.ru/ff0a3514
51 Permrenue 3agau o reme "IlnaBanue ten"
59 Pemenue 3amau no remam: " Bo3ayxoruiaBanuey, «JlaBienue bubnuorexa [JOK
TBEPABIX TEJ, )KUAKOCTEH U Ta30B» https://m.edsoo.ru/ff0a3654
53 KOHTpOJ'II)iIaSI pabota Ne 2 o teme «/laBneHue TBEpbIX Ted,
KHUJIKOCTEH U Ta30B»
bubnmnoreka [JOK
>4 Mexaniieckas pabora https://m.edsogru/ff0a3f82
bubnmnorexa [JOK
o5 MorHocTs. ERHAIE MOMHOCTH https://m.edsogru/ff0a3f82
56 [Ipoctele Mexanu3Mmsl. Perar. PaBHOBecHe CHIT Ha pblyare
57 Prruaru B TexHuke, OBITY U IPUPOJIE
58 JlabopaTtopHas padota Ne 8 «McciaenoBanue ycaoBuit bubnmoreka [JOK
PaBHOBECHSI pblyara https://m.edsoo.ru/ff0a478e
59 Pemenue 3agad nmo reme «YCIOBUSI pABHOBECHUS pblyara bubmmorexa [TOK
https://m.edsoo.ru/ff0a48a6
60 Ypok-uccnenosanue "Pac4ér MOIHOCTH, pa3BUBAEMOM NTPU
noabEMe 1o JecTHuIe"
61 Koadduunent nonesnoro aeicTBus MexaHu3mMa



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
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

Jlaboparopnas padota Ne 9 mo reme «M3mepenne KI1J]

62 - 1
HAKJIOHHOM TJIOCKOCTH»
63 Pemenue 3amad o reme "Pabdora, momHocTs, KIT/T" 1 ngs?;r?q?:;(sac)gglllff 0a4c48
64 Mexanndeckas sHeprus. Kunernyeckas 1 NOTEHIMAIIbHAS 1 bubmuorexa [IOK
SHEPIUs https://m.edsoo.ru/ff0a4252
65 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUU 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a4360
VYPpoK-3KCIIEpUMEHT 10 TeMe " DKCIepUMEHTAIBHOE
66 orpesielieHue N3MEHEHUS KHHETHYECKON U MTOTCHITHATLHOM 1
SHEPTUH MPHU CKATHIBAHUM TEJIA TI0 HAKJIOHHOM ITII0CKOCTH"
67 KonTponbnas padota Ne 3 o reme «PaboTta 1 MOIIHOCTb. 1
DOHeprus»
68 PesepBHblii ypok. Pabota ¢ Tekctamu 1o reme "MexaHuueckoe 1 bubnnorexa [HOK
nBmxeHue" https://m.edsoo.ru/ff0a4ee6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
OcHOBHbIE TOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETHYECKON TEOPUHU U X OINBITHBIC 1 bubmorexa LHOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 AKHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KUHETHYECKON TeOpHH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBEpXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEpaTypbl CO
8 CKOPOCTBIO TETIOBOTO JIBUKECHHS 1
YaCTHUII
9 Buytpennss sueprus. Crioco6st 1 bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/ff0a5c60
10 Buapr Teronepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

1 BEIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sIBICHUS bubmuorexa [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJAHOU U Topsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOAMMOTO JIJIsI HarpeBaHuUs Tea
Y BBIIESIEMOT0 UM TIPU OXJIAKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YIEIbHOU TETIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IelbHas TEIIoTa bubnmnorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpIeBaHUE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUIaBIIEHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnmuorexa [JOK
yAEIbHON TEIIOTHI TUIaBJIeHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTENLHOM BJIAXXHOCTH BO3/1yXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BJIQYXHOCTH BO3/yXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3alLIATA
OKpY’Karolllel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMsI U MIPEBPALLICHUS
OHCPIYH B TCIJIOBBIX ITPpOLECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
Berecrna"

KonTponbHas pabota mo Teme
"TennoBele siBIcHUA. VI3MeHeHne
arperaTHbIX COCTOSIHUI BemecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsT0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpu3anus
TeJ UHAYKIUEH U IPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonencTere 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31 3akoH Kymnona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TMOJIEN
Hocurenu snexTpuueckux 3apsioB.
33 OnemeHTapHbI 3apsn. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpPAHEHUS DJECKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymecTBoBanus. IcTOUHUKH bubnnorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO OIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
39 DIEeKTPUYECKHUI TOK B METAJLIaX, bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U €€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepenue 1 peryimpoBaHue CUIIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HANIPSKEHUE.
Bonsr™erp. JTaboparopHas pabota

bubmuorexa [JOK

42 "N3MepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOIIAINA https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUYEeHUs U MaTepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa s yyacTka bubmmorexa [JOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGoparopHnas pabora
"UccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UYIIETO Yepe3 PE3UCTOp, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3nucrope”

47 [TocnenoBarenbHOE U MapaAIIIEIbHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas pabora "I[IpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnorexka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIBI TOKA ITPU 1 bubnnorexka [JOK

napajyuieIbHOM COeTMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanme
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIEeKTPUIECKUE 3apsbl.
54 3apsoKeHHBIE TEIA U X bubmorexa [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [10CTOSIHHBIH
ANEKTPUYECKUNA TOK"
KonTponbHas padota no teme
"DHEeKTPUUECKHE 3aPSAIbI.
55 3a H)KCIID-IHBIG Tea I/IpI/IX bubmmorexa [TOK
P N . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3aHUMOIEHCTBHE
Ypok-uccnenosanue "N3yuenue bubnmnoreka [JOK
57 N
MOJIEW ITIOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHue JUIS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
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59

OmnsIT OpcTena. MarHuTHoe noJie
JIEKTPUUYECKOro TOka MarHuTHoe
10JI€ KaTyIIKHU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >IEeKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3yuenue neiicTBUS MarHUTHOTO
T0JIs1 HA MMPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcnonp3oBanue
ANEKTPOABUraTeNIed B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaGoparopHnas pabora
"KoHncTpyupoBaHue 1 u3yueHue
paboTHI AJIeKTpoaABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Omnbrtel @apanest. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenuna

63

Onektporereparop. Crocoos
MTOJTYYCHUS MICKTPUICCKON dSHEPTUH.
DNEeKTPOCTAHIIUN Ha
BO300HOB/IIEMBIX NUCTOYHUKAX
SHEPTUHU

64

65

66

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIIEKTPUYECKUE U
MarHvuTHBIC sSIBICHUS"

KonTponbHas pabota mo Teme
"DeKTpUYeCKuEe U MarHUTHBIC
siBJICHUS "

PesepBHelit ypok. Pabota ¢ Tekctamu

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6nmoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TemnoBsie gBiaeHus"

https://m.edsoo.ru/ff0accbe

PesepBHbIii ypok. Pabora ¢ TekcTamu

bu6mmoreka [IOK
7 "I i 1
6 1o Teme OCTUOHHH,I: e https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ TekcTamu 1
mo Teme "MarauTHsle sBIcHUS"
OBIIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoauuecTBO 4acoB

Kourp Mpaxk JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero ZHLHH z;:ec f/llsyqeﬂnﬂ :)Iﬁl()l;l;OBaTeJILHLIe
padort padoTt pecypcbl
bl bl
1 Mexannyeckoe qBrxkeHHe. MaTepuanbHas TOUKa 1
2 Cucrema orcuyera. OTHOCUTENIBHOCTh MEXaHUYECKOTO JABHKEHHUS 1 bubmorexa LIOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE npsMoHHEHOE IBIKeHuEe. BXoaHO! KOHTPOIb 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsmonnHeliHoe apukeHue. CpeqHss u 1
MT'HOBEHHAsi CKOPOCTh
5 [IpsimonnHeitHOe paBHOYCKOPEHHOE JIBI)KEHUE. Y CKOpEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad8d4
5 CKOpOCTh MPSIMOJIMHEIHOTO PaBHOYCKOPEHHOTO JIBU)KEHUSI. 1
I'padux ckopoctu
7 JlaGopaTtopHnas padota Ne 1 "Onpenenenue yCKOpeHus Teia npu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JIBM>KCHHUH 110 HAaKJIOHHOM TUIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CBobOonHoe magenue ten. OnbITel [anmes 1
9 PaBHOMEpHOE nBMXEHME IO OKpyx)HOCTH. [leprnon n yactora 1 bubnmnoreka HOK
oOpamienus. JIuHeiHas U yriaoBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMUTENLHOE YCKOPEHUE 1
11 [Iepsrlii 3akoH HproToHa. BekTop cuiibl 1 Egg?;&fg;grou}:foaemz
12 Bropoii 3akon Heiotona. PaBHozelicTByoIas cuna 1 E’[I;ISSH/I//I&T:;(;)(])_[rOu/IISf 026724
13 Tperuit 3akon Herorona. Cynepnosunus cui 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0ae982



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982

but6mmoreka [IOK

14 Pewenne 3ana4 Ha npuMeHeHne 3aKOHOB HploTOHA https://m.edso0.ru/ff0aeb6e
15 Cuita ynpyroctu. 3akoH ['yka ]r?tptlfsnlpllr?z;(::)(])lr(jlllff Daeca?
16 Pemenue 3anau no teme «Cuiia ynpyroctu»
17 JlaGoparopnas pabota Ne 2 «OnpezneneHue KeCTKOCTU TPY>KUHBD» ﬁ::;i?ﬁfg;?ﬁif 026628
bubnmnoreka HOK
18 Cunatpenus https://m.edsocL).Iru/fanf738
Bbu6moteka [JOK
19 Pemenue 3anau no teme «Cuina TpeHus» https://m.e dSO(I)_.II‘U If10afa26
20 Jlaboparopuas padota Ne 3 "Omnpenenenue Ko3PpPUIUSHT TPCHHS bubnnorexa [JOK
CKOJIbKeHus" https://m.edsoo.ru/ff0af8be
21 Pewenue 3anau no reme "3akonsl HeroTona. Cuna ynpyrocru. bubnnorexa [JOK
Cuia Tpenus" https://m.edsoo.ru/ff0afb8e
99 Cuia TSKECTH Y 3aKOH BCEMUPHOTO TSATOTEHUs. Y CKOpEHHUe bubmmoreka [JOK
CBOOOJTHOTO Ma/IEeHUS https://m.edsoo.ru/ff0af044
93 VYpok-koHpepennus "JIBuxeHne Ten BOKpYT TpaBUTALIOHHOTO
nentpa (Conneunas cucrema). ['amaktuku"
24 Pemenue 3anay no teme "Cuia TS5KECTH M 3aKOH BCEMUPHOTO bubmuoreka [IOK
TAroTeHus" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocMuueckas ckopocTs. HeBeCOMOCTb U Ieperpy3ku bubmroreka LTOK
https://m.edsoo.ru/ff0af33c
26 PaBHOBecue matepuanbHOW TOUKHU. AGCOTIOTHO TBEPIOE TEJIO. bubmuoreka [IOK
PaBHOBecue TBEPAOro Tela ¢ 3aKPEIIEHHON OCBIO BpaLlCHUS https://m.edsoo.ru/ffOafe36
27 MowmeHnT cuisl. LeHTp TsKecTH
28 Pemenwue 3a1ay mo Teme "MowmeHT cuibl. LlenTp Tsbkectn" Et?[?sﬂ/l//ﬁT:c;(::)(])lrou/I:f 0b02ba
29 [ToarotroBka Kk KOHTPOIBHOM paboTe Mo Teme "MexaHudecKkoe bubnmnorexa [JOK

nBIKeHne. Bizanmonericrsue ten"”

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

30 KonTtponbnast pabora Ne 1 mo Teme "MexaHuueckoe JBUKEHHE. bubmuoreka [IOK
Bzaumonetlictue Tea" https://m.edsoo.ru/ffOb06ec
31 Nmnynsce Tena. UMyabc cuiibl. 3aKOH COXPAHEHUS] UMITYJIbCA. bubmmoreka [JOK
VYupyroe u Heynpyroe B3auMo/IeCTBUE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3amay mo Teme "3aK0oH COXpaHEHHs UMITyJIbca' bubmmorexa [JOK
https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepenuus "PeakTuBHOE ABIKEHHE B IPUPOJAE U TEXHHUKE"
bubnmnoreka HOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.e dsog)l.ru /#10b0as4
35 Pabora cunbl TsKECTH, CUITBL YIPYTOCTH U CUJIBI TPEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0b0db8
JlaboparopHas padota Ne 4 «Onpeznenenue padoThl CUIIbI TPEHUS
36 IIPU PaBHOMEPHOM JBUKEHUU TeJa 10 TOPU30HTATIBHOMN
TIOBEPXHOCTH
37 Cas3b sHepruu u paboTsl. [loTeHnmanbHas sHeprus
38 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOW SHEPTUU bubmmorexa LIOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHsI SHEPTUU B MEXAaHUKE
40 JlabopaTtopHnas padota Ne 5 «M3yuenue 3akoHa COXpaHEHUS bubnnorexa [JOK
SHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABM)KEHUE U €T0 XapaKTEPUCTUKU bubmmorexa LIOK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue konebanus. Beinyx1eHHble KoneOanus. Pezonanc ]r?tlfr?sj?/l//lr(r)fee(;(;(])_.[r?/l:fObZO f0
43 MaremaTnueckuil U Ipy>KUHHBIN MasiTHUKU
VYpok-uccnenoBanue «3aBUCUMOCTb NIeproJia KojaeOaHHii OT
44 YKECTKOCTHU MPYKUHBI U Macchl rpy3a». KonTponbHas paboTta 3a 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0b197a
HOJIyTO/I1e
45 [IpeBparienue sHEPrur MPU MEXAHUUECKUX KOJICOaHUIX
46 JlaGopatopHas pabota Ne 6 «OnpezeneHue 4acToThl U IepruoJa bubmuoteka [IOK



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

KoJie0aHUM MPYKUHHOTO MAasTHUKA

https://m.edsoo.ru/ffOblaec

47 JlaboparopHas pabota Ne 7 «3mepeHue yckopeHusi CBOOOTHOTO bubmmoreka [JOK
aJCHUI https://m.edsoo.ru/ffOb197a
48 Mexanundeckue BOTHbL. CBOWCTBA MEXaHUYECKUX BOJIH. bubmuorexa [IOK
[IpononbHbIE M TONIEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 VYpok-koH(pepenus "MexaHn4ecKrue BOJIHBI B TBEPIOM TeJIC.
Ceiicmuueckue BOJIHBI"
50 3ByK. Pacripoctpanenue u oTpakeHue 3ByKa
51 Ypok-uccienoBanue "HabnroneHrne 3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"
52 I'pomKoOCTb 3ByKa U BBICOTA TOHA. AKYCTHYECKHI PE30HAHC
53 Ypok-koH(pepenmus "YnpTpa3Byk u HHPPA3BYK B IPUPOJIE U bubnnorexa [JOK
TeXHHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo Teme "3aKOHBI COXPaHEHHUS. bubnnorexa [JOK
Mexanuueckue KoneOaHusi ¥ BOJHBI" https://m.edsoo.ru/ff0b25f0
55 KonTposabnas padora Ne 2 o reme "3akOHbI COXpaHEHMUSL.
Mexanuueckre KoneOaHusi ¥ BOJTHBI"
bubnmnoreka HOK
56 DNEeKTPOMarHUTHOE MoJje. DIEKTPOMArHUTHBIE BOJIHBI 1
https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
58 VYpok-koHdepenuus "llkana 371eKTPOMarHUTHBIX BOJIH. bubmuoreka [IOK
Hcnons3oBanne 3€KTPOMarHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U" https://m.edsoo.ru/ff0b2fe6
59 VYpok-uccnenosanue "M3yuenne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH bubmuoreka [JOK
C TMIOMOMIbI0 MOOUIIBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3amau Ha onpeeneHNe YacTOThI U JTTHHBI
3JIEKTPOMArHUTHON BOJHBI
61 DneKkTpoMarauTHas npupoza ceera. CkopocTh cBeTa. BonHoOBbIE bubnuotexa [JOK
CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hctounnku cBeta. [IpsAMonnHeitHOE pacpOCTpaHEHUE CBETA. bubnuotexa [JOK

3armenus Connua u JIyHsl

https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

63 3aKOH OTpa)keHHs CBeTa. 3epkayia. Pemenue 3aga4 Ha TpUMEHEHUE bubmuoreka [IOK
3aKOHA OTPaXKECHUS CBETA https://m.edsoo.ru/ff0b38c4

64 [Tpenomiienue cBeta. 3aKOH MPEIOMIICHHUS CBETa bubmorexa LOK

https://m.edsoo.ru/ff0b3aea

65 [TonHoe BHyTpeHHEE OoTpa)keHue cBeTa. Mcnosib30BaHue MOJIHOrO bubmmoreka [JOK
BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOJIAX https://m.edsoo.ru/ffOb3c5c
JlaboparopHuas pabota Ne 8 "MccnenoBanue 3aBHCUMOCTH yTJia

66 IPEIOMIJICHHUS] CBETOBOT'O JIyda OT YTIJIa IMaJJeHUs Ha TPaHULle
"Bo3ayX-cTeKI0""

67 Ypok-koH(pepenus "Vcnoib30BaHNE TIOTHOTO BHYTPEHHETO
OTPa)KEHHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

bubnnorexa [JOK
68 JInna3el. OnTHYeCKas CUiia JINH3BI httos: //m.edsog)_.[ru/ffOb3f2c
. bubnnorexa [JOK

69 [TocTpoenne N300paXKeHUH B IMH3AX httos: //m.edsog)_.[ru/ff0b444a

70 JlaboparopHuas pabota Ne 9 "Omnpenenenue GOKyCHOTO paCCTOSHHUS bubnnorexa [JOK
Y ONITHYECKOM CHUJIBI COOMparomieit JMH3bI" https://m.edsoo.ru/ff0b4206

71 VYpok-koHpepenmus "OnTuueckre JTMH30BbIe MPHUOOPHI" E’::Ssj?ll/llr?:c;(sigroulllffOCOaYe

72 I'na3 kak ontuyeckas cucrema. 3peHue bubmmorexa [IOK

https://m.edsoo.ru/ff0b4684

73 VYpoxk-konpepennus "edextsl 3penus. Kak coxpanuts 3peHue”

74 Paznoxenue 6enoro csera B criekTp. OnbiTel HetoToHa. CrioskeHue bubmuoreka [IOK
CIIEKTPaJIbHBIX LIBETOB. [lucnepcus ceera https://m.edsoo.ru/ff0cOf4c
JlaGopaTtopnast pa6ota Ne 10 "OnbITHI TT0 pa3IoKEHUIO OEI0TO

75 CBETa B CIEKTP U BOCIPUATHUIO [[BETA MPEAMETOB IIPH UX bubmorexa [TOK
HaOJIFOJICHUH Yepe3 IIBETOBbIC PHILTPHI" Pt i s o Ue

76 Ypok-npaktukyM "BoaHOBBIE CBOMCTBA CBETA: IUCIIEPCHS],
uHTepdepeHus u qudppaxus”

77 OmnsiThl Pesepdopaa u muianerapHast MoJienb aToma bubmmorexa [JOK

https://m.edsoo.ru/ff0c12a8



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

78

[Toctrynatel bopa. Monens atoma bopa

Hcnyckanue u nornomeHue ceera aroMoM. KBantsl. JInHeituarsie

bubnunoreka LIOK

7 CIIEKTPBI https://m.edsoo.ru/ff0c144c
| Bu6muoteka [JOK
80 VYpoxk-npaktukym "HaGmroieHre CieKTpoB HCIrycKanus" httos://m.e dSO(I)_.[ru 01550
81 PagyoakTuBHOCTE 1 €€ BUIBI buGnuorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO siipa. HykinonHas Mozenb bubmmorexa LIOK
https://m.edsoo.ru/ff0c18ac
bubnnorexa [JOK
83 PanuoakTtuBHbIE IpeBparienus. M30Tombl https://m.e dsogru fFoclald
84 Pemenue 3agau no treme: "PaguoakTuBHbBIC peBpalieHus" Bubmiorexa OK
https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacnana
86 Ypok-koH(pepennus "PagnoakTHBHBIC U3TYYSHUS B IPUPOJIC, bubmmoreka [JOK
MeIUIHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakuu. 3aKOHBI COXPaHEHHUS 3apsiI0BOIO U MacCCOBOTO bubnmnorexa [JOK
qucen https://m.edsoo.ru/ff0c1c58
88 OHeprusi CBI31 aTOMHBIX s7ep. CBsA3b MacChl U SHEPTUU bubmmorexa [IOK
https://m.edsoo.ru/ff0cld7a
89 Pemenne 3amgau no reme "Anepusie peakuun”
90 Peaxiuu cuntesa u nenenus saep. Mcrounuku sueprun CosiHIa U bubmuoreka [IOK
3BE3 https://m.edsoo.ru/ffOc1e88
01 Ypok-koHpepennus "Anepuas suepretuka. JlencTeus
PaaOaKTUBHBIX U3IyYEHUN HA )KUBBIE OPraHU3MBI'"
92 [TonroroBka Kk KOHTPOJIBHON paboOTe MO TeMe "IIEKTPOMAarHUTHOE bu6muoreka [JOK
noJie. DJIEKTpOMarHuTHeie BoJaHbI. KBaHTOBBIE siBEeHUSA" https://m.edsoo.ru/ff0c223e
93 KonTposabnas pabora Ne 3 o Teme "D1eKTpOMarHuTHOE MOJe€.
DneKTpoMarHuTHbIC BOJHBI. KBaHTOBBIC siBiICHUS "
94 [ToBTrOopenue, o6o0IeHne. Penienne pacueTHBIX U Ka4eCTBEHHBIX bubmuoteka [IOK



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

3aaa4 o teme "TemnoBbie mpouecch”

https://m.edsoo.ru/ff0c2572

[ToBTOpenue, 0600IIeHNe. Pemenne pacyeTHbIX U KaueCTBEHHBIX bubmmoreka [JOK
95 . 1
3agad mo teme "KIIJ] TennoBeIx apuraresneit” https://m.edsoo.ru/ff0c2a22
[ToBTOpenue, 0606menue. Jlaboparopasie paboTHI IO Kypcy bubnmnoreka HOK
96 1 1
"CBeToBbIC sIBJICHUS" https://m.edsoo.ru/ff0c2c52
97 [ToBTOpenue, 0600meHue. Pabora ¢ Tekcramu 1mo Teme "3aKoHbI 1 bubnunoreka LIOK
COXpaHEHUs B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
[ToBTopenue, 0600menue. Pabora ¢ Tekctamu no Teme "KoneGanus Bu6mumoteka [JOK
98 1
Y BOJIHBI" https://m.edsoo.ru/ff0c2e82
99 [ToBTropenue, 0606menune. Padora ¢ Tekctamu 1o Teme "CBeToBbIC 1 bubnuoreka [IOK
aByeHus" https://m.edsoo.ru/ff0c3044
100 PesepBHOE Bpems 1
101 PesepBHoe Bpems
102 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 25
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka, 7 xknacc/ [eppimkua A.B., O0mecTBO ¢ OrpaHUYEHHON
0TBETCTBEHHOCTHIO «[IPODA»; AkunonepHoe obmectBo «M3narenbcTBo
«IIpocsemienne»

» dusuka, 9 knacc/ [epeimkun A.B., I'yrauk E.M., O6miecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE 00IIIECTBO

«HSI[&TGJIBCTBO «HpOCBCIHeHI/IG»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJISA

1. I'pomueBa O.U. Tectsl no ¢pusuke. 7,8,9 kinace: k yueOHuky A. B.
ITepbimkuna «duzuka. 7,8,9 ki.».- M.: «Ox3amen», 2010;

2. EnoxoBuu A.C. CnpaBounuk 1o ¢usuke. - M: IIpocsemenue, 1990;
3. 3opun H. 1. ®usuka: 7-9 kiacc: TecToBbIe 3a1aHUsI K OCHOBHBIM
yueOHukam: Pabouas Tetpaas. — M.: Dkemo, 2009;

4. Jlykamuk B.1. COopHUK BONpOCOB U 3a7a4 o pusuke. - M:
[Ipocsenienne, 1998;

5. MunbkoBa P. J[. Pabouas terpaap no dusuke: 8 kiaacc. — M.: «Dk3amen»,
2005;

6. [leppimkun A.B. ®usuka-7,8.-M.: [Ipoda, 2009;

7. Tapacos JI.B., TapacoBa A.H. Bonpocs! u 3anauu no ¢usuke. - M: Beicias



mkoJa, 1975
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