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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero oOOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpexactraBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMUXCS W OpraHu3aluio H3ydyeHus (U3HKHA Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4E€OHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3M
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHusl.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAeiicHHe y4yeOHOro marepuaia Mo rojam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yJaroINXCS.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBICHUM, N3y4aeMbIX XHUMUEH,
Ouonoruelt, actpoHoMueil 1 GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HauOojee siCHble OOpa3lpl MPUMEHEHHs HAy4dHOIo MeTojJa
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YEeHUS JOCTOBEPHBIX 3HAHHM O MUpE.
OpHa M3 MIaBHBIX 33Ja4 (QU3MUEcKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:
® Hay4HO OOBSICHSTH SIBICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATh JAaHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTeNbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yuyeHuss (QU3MKM Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs ONpEACTICHBI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3alMIX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE MPOrPaMMBL,
yTBepxka€HHONU pemeHneM Kosmermn MunncreperBa npocsenieHust Poccuiickonn @epepannun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOyYaroIlUXcs K HAyYHOMY HW3YUEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e Dpa3BUTHE TMPEJCTaBICHUH O HAyYHOM MeETOJe TO3HaHus U (HOpMHUpPOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4eHHUs] OCHOB CTPOEHUS
MaTepuu U GyHIAMEHTAbHBIX 3aKOHOB (PU3UKH;



e (opmupoBaHUE TPEACTABICHUN O poin (PU3UKHU AJI PA3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oymymield npodeccnoHaTbHON
JeSITeIIbHOCTH, CBSI3aHHOM C (DU3UKOM, MOATOTOBKA K JalbHEHUIIEMY O0YYCHHIO B ATOM
HarpaBJICHUH.

JocTiwkenne STHX Iefeil mporpamMmbl 10 (M3MKE HAa YpPOBHE OCHOBHOTO OOIIEro

00pa3oBaHUs 00ECIIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:

e mpuoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TETUIOBBIX, MJIEKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PU3UYECCKUE SBICHHUS C
UCTIOJIb30BaHUEM TTOJTyYCHHBIX 3HAHUIA,

® OCBOCHHE METOJIOB PCIICHHS IPOCTEHINNX pacu€THBIX 3a7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIEJICH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

® Dpa3BUTHEC YMCHHU HAOJNIOJATh NPUPOIHBIC SBJICHUS W  BBIIOJHITH  OIBITHI,
nabopaTopHble pabOThl U DKCICPUMEHTAIBHBIC HCCICAOBAHUS C HCIIOJIb30BaHHEM
WU3MEPUTEIEHBIX TPHOOPOB;

e OCBOGHHE MPUEMOB PabOTHI ¢ HH(DOpMaIuer (GHU3MUECKOro COACP)KAHUS, BKIFOUYAs
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OlLICHUBaHKUE UHPOPMALINY;

® 3HAKOMCTBO CO cdepaMu MpodheCcCUOHATBLHOM ACSITeTbHOCTH, CBI3aHHBIMU C (DH3UKOA,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTHKCHUSAX (PU3HUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hellemo), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Tpennaraemslii B mporpamMmme no (Gusmke nepeyeHsb Jab0paTOpHBIX padOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTellb JejaeT BbIOOp NMPOBENEHMS J1a0OpaTOpHBIX padboT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, IpeiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O AK3aMEHa M0 (PU3UKE.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponsl. GU3nYECKUe SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, AJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAyKH H3y4yaloT Ipupony. EcTecTBeHHO-HAy4HbBIN
METO/i TMO3HaHUs: HaOJII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABMXKEHUE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHeHHWE HaOmonaemMoro spieHus. Onucanue
(GU3UYECKUX SBJICHUH C TOMOIIBI0 MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBBIC, IEKTPUIECKNE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. @®wusnueckue MPUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHHIN aHAJOTOBBIM U ITU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue NEHBI NSICHUS KA H3MEPHUTEIHLHOTO MPHOOpA.

N3mepenne paccTOsTHU.

3. UMsmepenue o0bEMa KUAKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJlbIX TEIL.
5. MsmepeHue temieparypsl NpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa W JlaT4MKa

TEeMIEPaTypHI.
6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THUIOTE3bI: AAIBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA MTYCKA.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCTBA: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. OMBITHI, JI0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JlBmkenne dacTui] BemectBa. CBSI3b CKOPOCTH JBMKCHHS YaCTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxenue, Auddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH ¥ TBEPIBIX
(KpHCTAUIMYECKUX) Tel. B3aWMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBIeHMA, OOBSICHSIOMIMXCS MPUTSHKEHUEM WU OTTATKMBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka guameTpa aToMa METOO0M PSIOB (C UCIOIb30BaHNEM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYIISIPHOTO MPUTSIKESHUS.

Pa3znea 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBH>KEHHUH. Pacuér myTu U BpeMeHU JABUKECHUSI.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cwia kak XxapakTepucTtuka B3aumojiedctBus Ten. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TAroTeHus W cuiia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbXEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroeHue MeXxaHu4ecKoro JBUKECHHS Tena.

2. H3mepeHne CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HaOnroneHue siBIeHUS UHEPLIMU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTHU MIPU B3aMMOJICHCTBUH TEIL.
5. CpaBHEHHE MaccC 10 B3aUMOJECHCTBUIO TEJL.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuUKa B YKHIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmpexneneHue cpelHed CKOPOCTH CKOJIBXEHHS OpycKa WIM IIapHKa [0 HaKJIOHHOU
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbIThl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) HIpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

JaBnenue. CriocoObl yMEHbBIIEHUS U YBETUYEHUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT 00béMa, Temneparypsl. Ilepenaua naBneHuss TBEPABIMU TeaMH, KHUAKOCTIMU
u razamu. 3akoH llackans. [THeBMarnueckue MammHbl. 3aBUCUMOCTb JABJIEHUS KUIKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl. [umapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
ob6onouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTH
atMoc(epHOro mJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JlelicTBHE XUJIKOCTH M Ta3a Ha TOTPYXEHHOE B HUX Teo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHUCHMOCTb JaBJIEHUA raza OT TEMIEPATYPHL.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

3. CooObmaromuecs CoCy/Ibl.
4. T'mapaBinyecKui mpecc.
5. TlposiBneHue AecTBHsI aTMOC(HEPHOTO JTaBICHUSI.



3aBUCHMOCTh BBITAIKHUBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miaBaHUs TeN: IUIABAaHUE WJIM IOTPY)KEHUE Tl B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTh
4acTH TeJa.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TENO, IOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
KUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAOIIEH CUIIbI, ICHCTBYIOIIECH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHWE JIOAKM M OIpeleieHue e€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanudeckas pabora. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus

pplyara.

[IpumeneHne npaBuiIa paBHOBECHs pbhluara K OJOKY. «30J0TO€ MPaBUIIO» MEXaHHUKH.

KHH IMPOCTBIX MEXAHU3MOB. HpOCTBIe MCXaHHU3MBbI B 6BITy U TCXHHUKC.
MexaHuueckas OHCPI'us. Kunernueckas wu MMOTCHIHUAJIbHAsA OJOHCPI'HA. HpeBpaIueHHe

OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUU B JPYroil. 3aKOH COXpaHEHUS JHEPIHU B MEXaHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.
4. H3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUH.
8 KUIACC

Pa3nen 6. TerioBble siBJIEHNS.

OcHOBHBIE TTOJIOKEHUS MOJIEKYISIPHO--KHHETHUYECKON TEOPUHU CTPOEHUs BemlecTBa. Macca
U pa3Mepbl aToMOB UM MoJeKkyl. ONbIThl, MOATBEPKIAAIONINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammnyaeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )XKUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauuMBaHWE W KanWwUIIpHbIE siBIeHUs. TeroBoe
pacUIMpeHne U CKaTue.

Temmneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBM)KCHHMS YacTHL.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW OJHEpPruM: TeIulonepenadya u
coBepIeHre padoThl. Busl Temonepeaayu: TeIIONPOBOJHOCTh, KOHBEKIMS, U3TyUECHHUE.



KommuectBo Temnorel. YaenpHasd TEIIOEMKOCTH BelIECTBAa. Te€IUIO0OMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBOoro OanmaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAILTMYCCKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEIH ¥ 3aI[UTa OKPY>KAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABUKEHUS.

Hab6mronenue nuddysun.

HabGntonenue siBiieHnit cMauyuBaHUs U KAlTWJUISIPHBIX SIBJICHUM.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

W3menenue gaBiaeHus ra3za mpu M3MEHEHUH 00bEMa M HArpEBaHUM W OXJIAXKICHHUH.
[TpaBuiia u3MepeHus TeMIepaTyphl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.

W Nk WDNE

. CpaBHeHUE TEMI0EMKOCTEN Pa3InYHBIX BEILIECTB.

[
= O

. HaGmronenne kumnenus.
. HabnroieHue mocTostHCTBa TeMIIEpaTyphl MPU TUIaBICHUH.
13. Mojenu TeIIOBLIX IBUTATENEH.

=
N

Jlabopamopnwvie pabomot u onvimel.

1. OnbIThI O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHHUSI.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh! IO HAOJIIOAEHUIO TETIJIOBOTO PACIIUPEHUS ra30B, KHUIKOCTEH U TBEPBIX TEIl.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbITh, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTb JaBJICHHS BO3AyXa OT ero o0béMa u
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka THMOTE3bl JMHEWMHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIlepaTyphl.
7. HaGmromenue u3MeHeHHs] BHYTPEHHEH SHEpPrHH Tela B pe3ysbTare TeIUlonepenadn 1
paboThl BHEIIHHUX CHIL
8. HccnenoBanue siBjIeHUS TEIII0O0OMEHA IPU CMELIMBAHUH XOJIOIHOM U ropsiuel BOABI.
9. OmpeneneHue KOJIUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOM NpHU TEIIOOOMEHE ¢
HarpeThIM METAJUTMYECKUM ITHITHHIPOM.
10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapeHuUs.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.
13. Onpenenenue yaeabHON TEIUIOTHI TUIaBJIEHUS JIbJIA.
Pa3zpnen 7. diekTpuyeckue 1 MArHUTHBIE SIBJICHUS.
OnekTtpuzanusi Tenl. J[Ba poaa 3JEKTpUUECKUX 3apsloB. BzaumojnelcTBHe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCUMOCTH CHIJIBI B3aWMOJCUCTBUS 3apSKCHHBIX Tel OT BEIUYHHBI
3aps70B U PACCTOSTHUSI MEKY TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3iiekTpudeckoro noiist. [IpuHiun cynepno3unuun
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUIT TOK. YCIOBHS CYHIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHmkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MarunuTtHoe noJie 3eMJId U €ro 3HaueHHe JiJIsl ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
ANEKTPUYECKOrO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa eKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3apsHKEHHBIX TEI.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[IpoBOIHUKYU U AUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cToYyHUKM TOCTOSIHHOTO TOKA.
JlercTBUA DIIEKTPUUYECKOTO TOKA.

. DIIEKTPUYECKUI TOK B )KHJIKOCTH.

. 'a30BBbIii pa3psn.

. U3MepeHue cuibl ToKa aMIepMeTpoM.
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. U3MepeHue 31eKTpUYecKoro HanpsKeHUs! BOIbTMETPOM.
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. PeoctaTt 1 MmarasuH conpoTUBIICHUN.

. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXKHOCTH pa3/I€JIeHUs ITOJIFOCOB MarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

N
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. MaruuTHoOe 1nosie Toka. DJIeKTPOMarHuT.

N
o

. JleficTBue MarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBieHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OnbrTer @apages.

. 3aBUCUMOCTH HaIpaBJICHUS WHIAYKITMOHHOTO TOKA OT YCIOBUN €ro BOSHUKHOBEHHSI.

N NN NN
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. DIIEKTPOreHePaTOpP MOCTOSHHOTO TOKA.



Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SIIEKTPU3AIIUU TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKU U AUDIIEKTPUKHU.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBaHue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIIPOTUBIICHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JIJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHana.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUN NpU MOCIEAOBATEIHHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. Ilpoepka npaBuiia Jyis CUJIbI TOKA IPYU NapaieIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AEKTPUIECKOTO TOKA, UIYIErO Yepe3 Pe3UCTOp.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HaIlpsHKCHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBaTens.

14. UccnenoBaHre MarHUTHOT'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JesieHuu.

ok wnNPRE

16. HccnenoBanue AEMCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOILIME 3aBUCUMOCTb CHJIbI B3aUMOJIEUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HaIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4eHue AelCcTBHsI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurareabHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHUH 3HAYEHUs U HAIIpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmkeHue. MartepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHE. HepaBHOMepHOe
npsIMOJIMHENHOE ABMKeHHE. CpenHsdss U MIHOBEHHAs CKOpPOCTh Tejla IPH HEPABHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMoiinHelHOe BkeHne. CBoOoaHoe manenne. OnbITh
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JIuneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herotona. Tperuit 3akoH Herotona. IlpuHiumn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, CUila TPEHUs
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenune 1aHer Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Wmnynec Tena. M3menenue umnyinbca. Mmmnynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCja, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmoneHne MeXaHn4eCcKoro JIBUKEHHUS Tella OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUU IBMXKEHHS OJHOTO M TOTO K€ Tejla OTHOCUTEIIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSIMOIMHEHHOTO IBHKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUXeHUs Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIYKEHHH OTHOCUTEIIBHO KaOMHETa (DPU3HKH.
3aBUCUMOCTb YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TEJ.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUU TEIl.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3AUMOAECHCTBUM TEIL.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYeCKOM SHEPIUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyHnpoBaHue TpakTa Juis pa3roHa W JAJIbHEHIIEro paBHOMEPHOTO JABM)KEHUS
IIapUKA UK TEJIEKKH.

2. OmnpeneneHue CpeqHEW CKOPOCTH CKOJBKEHHUS OpycKa MM JIBUXKEHHUs ILapHKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tella MPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH NMPHU PABHOYCKOPEHHOM JBMKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTtesbl: €CIM TPU PABHOYCKOPEHHOM [JBIKEHHUU O€3 HaudalbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJUHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIJIBI HOPMaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodppuImeHTa TPEHUS CKOITBKCHHS.

8. OmnpeneneHue kECTKOCTH MPY>KUHBI.



9.

Omnpenenenue paboOTHl CWJIBI TPEHUS IPU PaBHOMEPHOM JBWKEHMM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YIPYTOCTH TPH TMOABEME TIpy3a C HCIOIb30BAaHUEM

HCEIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. M3y4yeHne 3aKOHA COXPAHEHUsI SHEPTUU.

Pa3nesn 9. Mexanndeckue Koj1e0aHUS M BOJIHBI.

Konebarensnoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, 4acToTa,
aMImTyna. MaremMatudecKuil W NPYKUHHBIA MasTHUKU. lIpeBpamieHue sHepruu Ipu

KoJIe0aTeIbHOM JBUXXCHHUU.
3aTyxa}omI/Ie KOJIEOaHMSI. BBIHy}K,I[eHHBIG Konebanus. Pe3onanc. MexaHudyeckre BOJIHEI.

CaoiicTBa Mexannueckux BoJH. [IpogonbHbie U nonepeyHbie BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.
3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3Byk U yIbTpa3ByK.
Hemoncmpayuu.
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Habmonenune xonebanuil Ten noJ 1€HCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumoneHne BEIHYKACHHBIX KOJICOaHUI M Pe30HaHCa.

PacripocTpaneHue IpoJOIbHBIX U MIOTIEPEYHBIX BOJIH (Ha MOJIEINN).

HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenne 4acToThl U Ieproia KoieOaHui MaTeMaTHYeCKOro MasgTHHKA.
OnpezneneHye 4acTOThl U MepHoJa KoineOaHUH NPY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBHCHMOCTU IE€pHOJA KOJI€OaHWH IMOJABELUIEHHOTO K HUTHU Ipy3a OT
JUIMHBI HUTH.

HccnenoBaHue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NMPYKMHHOT'O MasiTHHUKa OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOJABELUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KojleOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

W3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DJIEKTPOMAarHUTHOE TOJie. DJIEKTPOMarHuTHblE BOJIHBL. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJII COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEBIE CBOMICTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHLIX BOJIH C TTIOMOIIBIO MOOHUJILHOTO TCJ'IC(I)OHEL

Pa3znen 11. CBeToBLI€e IBJICHHUS.
JlyaeBass monenb cBeta. Mcrounukm cmera. IIpsMonuHeiHOe pacrpocTpaHEHHE CBeETa.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHuUs CBETa.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHne CeKTPalbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpsiMonnHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIIOM 3€pKaJiax.
IIpenomnenue ceera.

OnrTuyeckuii CBETOBO/I.

Xon JIy4eit B coOuparomiei JTruH3e.

XoJ1 Tydei B pacCeUBaroIeH JIMH3E.

[Toyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Tpuntun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens riasa.

11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

12. [Tomryuenue 6em10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccenenopanne 3aBUCHMOCTH YTJIa OTPaKEHHs CBETOBOI'O JIy4a OT yIjla MaJeHHs.
N3y4yeHune xapakTepuCTHK N300pa)KeHUs IIPeMETa B INIOCKOM 3€pKalle.
Hccenenopanne 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT yIJIa IaJeHUsS Ha
IPaHULE «BO3LYX—CTEKIIO».

[Nonyuenue n300paskeHUl C HOMOLIBIO COOMPAIOILEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONITHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB NPU HX HAOIIONEHHM Yepe3 IIBETOBBIE
(GUIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

Omneitel Pesepdopaa u nnanerapHas monens aroma. Monens aroma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamuoaktuBHOCTE. Anbda-, Oeta- W ramma-uznydeHus. CTpOEHHE aTOMHOIO Sapa.
Hyknonnass moxens atomHoro siapa. M3oronsl. PannoaktuBHble mnpeBpamenus. llepuon
MoJIypacnaaa aTOMHBIX sIJIEp.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOIO YHCET. DHEPTUs CBA3U
aToMHbIX siaep. CBsa3p Macchl U sHepruu. Peakumm cuHte3a M geneHus sjep. Mcrounukum
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JIelicTBUS paglOAKTUBHBIX U3TyUYEHUN HA dKUBBIE OPraHU3MBbI.

Hemoncmpayuu.

oV kwnNRE

CHexTpsl U3JIy4eHHS U TOTJIOMIEHUS.

CrexTpsl pa3TuYHbIX T'a30B.

CnexTp BoaOpo/a.

Habmronenue TpekoB B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMINX U3TYyUSHHH.

Perucrparnus nzimydeHusi pUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopuwvie pabomot u onvimel.

1. HabmroeHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnemoBanue TPEKOB: WM3MEPEHUE SHEPTUM YACTUIBI 1O TOPMO3HOMY MyTH (IO

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOPUTENHEHO--0000MIAIONINI ~ MOAYTh MpEAHA3HAYECH I CUCTEMATH3AalWH U
000011IeHUSsT TPEAMETHOTO COJICPKAHUS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYEHUHU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
busuKe 11t 00yJaroIIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHWHM JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NESTEIIbHOCTH, Ha OCHOBE KOTOPBIX OOecredmBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METanpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHUs, (HOPMUPYETCS €CTECTBEHHOHAYYHAas
rPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB HCCIICOBaHMS SIBJICHUM NPUPOAbl U TEXHUKH,
OBJIAJICHUC YMEHUSMH OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
pemiaTh 3a/1a4u, B TOM YUCJIC KAYECTBEHHBIC U IKCTIICPUMEHTAIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapaKTep AaHHOTO pa3zelia pealn3yeTcs 3a CuéT Toro,
4TO 00yYaroLIUeCs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHHWH Paclo3HABATh U HAYYHO OOBICHITH (PU3HUCCKUE SIBICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh HAayuHbIE METOJbI HCCIEAOBaHUS (PU3NYECKUX SBJICHHI, B TOM YUCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HAMOOJEEe BaXXHBIX JIOCTI)KEHUH COBPEMECHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO WCIOIb30BAHUS PA3UYHBIX HCTOYHHKOB DSHEPrUU HA OCHOBE
3aKOHa MPEBPAICHHs U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6p330BaTeJ'IBHHX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (U3UYECKOM
HayKH;

— [EHHOCTHOE OTHOLIEHHUE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(DHU3HUKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— FOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 00CYKJIEHUU OOILECTBEHHO 3HAYUMBIX M ATHUECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTUKEHUH (PU3UKU;

— OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX MIPUHIIUIIOB B ACSTEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPHUSTHE ICTETHUECKUX KauyecTB (PU3UUECKON HAyKU: €€ TapMOHMYHOIO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIEH COCTABISIONIEH KYIbTYpPHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, HHTEPECA K UCCIIeI0BATENbCKON e TEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:

— OCO3HAaHME LIEHHOCTH 0e30macHoro obpasa KHU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTU TMpaBWI OE30IaCHOrO IMOBEACHHUS Ha TpaHCIOpTe, Ha JIOporax, C
AIEKTPUUYECKUM U TEIJIOBBIM 000PY/IOBAHUEM B JIOMAITHUX YCIIOBUSX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HAHHE CBOETO IMpaBa Ha OIMUOKY U TaKOTO
e IIpaBa y Jpyroro 4ejoBeKa;

6) TpyaoBOro BocnuTaHUS:

— aKTHBHOE y4yacTHE€ B pEIICHUU MPaKTHYECKUX 3a7au (B paMKax ceMbH, 00pa3oBaTeNbHOMI
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJIbHOW HAaIpaBIEHHOCTH,
TpeOYIOIIMX B TOM YHCIIC U (PU3UIECKUX 3HAHUIA,

— UHTEpEC K MPaKTHUYECKOMY H3YUEHHIO podeccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3K0JI0TrMYEeCKOT0 BOCIIMTAHMS:

— OpHUEHTalus Ha MpUMEHEHHE (QU3WYECKUX 3HAHWM A pelleHus 3anad B 00JacTu
OKpY’KaloIlllel cpenibl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
JUISl OKPY>KarOIEen CpeJibl;

— OCO3HaHHUE TTI00aJIbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOIeM U MyTell UX peleHus;

8) ajanTannu K N3MEHSIOIIUMCS YCJIOBUSAM COLUAIBLHOI U MPUPOIHOI Cpebl:

— MOTpeOHOCTh BO B3aUMOJAECWCTBUM TPH BBINOJIHEHUU HCCIEIOBAaHUI M IPOEKTOB
(hbU3UYECKOI HAIPABICHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSAM JIPYTHUX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AESITebHOCTD;

— MOTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHWW, B TOM uucie (OPMYIHUPOBATH HUIEH,
TIOHSTHSA, TUTIOTE3BI O (PU3HUUECKUX OOBEKTAX U SIBJICHUSX;



e — OCO3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

® — [JJAaHMPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (U3NYECKUX 3HAHMIA;

® — CTPCMIJICHUC aHAJIIM3UPOBATH U BBIABJIATH B3aUMOCBA3HU MIPUPOIHI, O6IJ.I€CTB3, 1 3KOHOMUKMU,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

® — OICHKa CBOHX I[CﬁCTBHﬁ C y‘léTOM BJIMAHUA Ha OKPYXKAIYHO CpEay, BO3MOIKHBIX
IrI100aIbHBIX HOCJIC,I[CTBI/Iﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuyaromerocss OynyT copMHUpOBaHBI MeTamnpelMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABAaTEIbHBIC YHHBEpCAJbHbIE Yy4yeOHbIE JCHCTBUS, KOMMYHHUKATHUBHBIC
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbBIE PU3HAKN O0OBEKTOB (SIBJICHHN);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALMK, OCHOBAHUS ISl 0000IICHHUS
Y CPaBHCHHS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMPOTHBOPEUMS B PACCMAaTPUBACMbIX (haKTax, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/ILI€CKI/IM SIBJICHUAM,

BBISBJISITH TIPUYMHHO--CJICCTBEHHBIC CBS3M NPU HM3YYCHHU (PU3MYECKUX SIBICHUHA H
nmponeccoB, JacjaTb BBIBOJAbI C HCIHOJbB30BAHUCM ACAYKTHBHBIX W HWHAYKTUBHBIX
YM038,KJHO‘~IGHI/H>'I, BbIABUI'aTh I'UIIOTE3bI O B3aUMOCBA3IX (1)I/I3I/I‘-IGCKI/IX BCJIMYMH,
CaMOCTOSITENIbHO ~ BBIOMpATh CHocod pemieHus ydeOHOW (u3nueckodl 3agauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEUICHHS, BBHIOOp HamOoiee MOIXOSIIEro ¢
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBaTenLCKHeE AeliCTBUA.

HCIIOJIB30BATh BOIIPOCHI KaK HCCIIeN0BAaTEIbCKUM HHCTPYMCHT I1O3HAHMU,

MNpoBOAWUTL IO CAMOCTOATCIBHO COCTAaBJICHHOMY IUIaHY  OIIBIT, HECJIOKHBIN
q)H3quCKHﬁ 9KCIICPUMCHT, HeOO0JIbIII0E HCCICIOBAHUC (I)I/I3I/ILI€CKOFO SIBJICHUA,
OLICHUBATh HAa MPUMCHUMOCTb U JOCTOBCPHOCTDH I/IH(1)OpMaI_II/IIO, INOJTYYCHHYIO B XOIC
HCCJIICOOBAHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (bOpMyJ'II/IpOBaTB O606H_I6HI/IH U BbBIBOJABI II0 PpC3yJibTaTaM
HpOBeI[éHHOI‘O Ha6JHOZ[eHI/IH, OIIbITa, UCCIICAOBAHUA,

IMPOTrHO3UPOBATE BO3MOKHOC JanbHeHIee pPa3BUTHC (I)I/ISI/UICCKI/IX MponeccoB, a TakKKe
BBIIBUT'aTh NPCAIIOJIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Pabora ¢ undopmaumeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH TOUCKE U OTOOpe
nH(pOpMaLlMU WIN JaHHBIX ¢ YUETOM IpeAIoKeHHOW yueOHOo! (ru3nueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO PA3ITUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;



CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(OpManuu u
WUTIOCTPUPOBATh pelIaeMble 3aadd HECIOKHBIMH CXEMaMH, JHarpaMMaMH, HHOU
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTabOPaTOPHBIX paboOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI 10 CYILIECTBY OOCYKIaeMON TEMbI U BBICKa3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOJIepKaHUe 0IaroKenaTeIbHOCTH OOIIEHMS,
COIIOCTAaBJIAITb CBOU CYXKXKACHUA C CYXIACHHUAMHU APYIruX YYaCTHUKOB Auajiora,
OOHapY)KUBATh PA3IMYKE U CXOJICTBO TO3HIIUH;

BBIPpAXXaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

HY6J'II/I‘-IHO MMpEaACTaBJIATh PE3YIbTAThL BBITIOJIHEHHOT'O (1)I/I3I/I‘I€CKOFO OIlbITAa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb MU HCIIOJIB30BATh IMPCHUMYIICCTBA KOMaHI[HOﬁ n I/IHI[I/IBI/IZ[yaJIBHOI\/JI paGOTbI
NIPU PEUICHUU KOHKPETHOM (pu3ruecKoi mpoOIeMsl,

MNpUHHUMAThL LCJIU COBMECTHOU ACATCIIbBHOCTHU, OPraHU30BLIBATH [[ef/'ICTBI/Iﬂ no eé
JOCTHDKEHUIO: PACIPEeNIATh PO, 00CYKAATh MPOLECCH U PE3yJIbTaThl COBMECTHOU
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOKO 4acTh Pa0OThI, JOCTHras Ka4eCTBEHHOTO pe3yJbTara MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU [[ef/'ICTBI/Iﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMUH TNPOAYKT IO KPUTEPUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOJICHCTBUSI.

Pery1siTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranmu3anus:

BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUAX, TPEOYIOUUX JUIsl peIIeHus
(bu3nyecKuX 3HaAHMI;

OPUEHTUPOBATLCA B Pa3IMUYHBIX MOAXOAAX INPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
INPUHSITHE PELIEHUs B TPYIIIE, IPUHATHE PELICHUH IPyIIon);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHNN;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CﬂMOKOHTpOJ’IL, SMOLMOHANIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallMH M IIPEJUIaraTh IjiaH €€ N3MEHEHUS;

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHHS) pe3yJbTaTOB JAEATEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJIE€ B XOJ BHIMOJTHEHUS (PHU3HUECKOTO
UCCIICIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro 4eJOBEKa B XOJE CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

npu3HaBaTh CBOE IMpaBO Ha OMMOKY MNpU pelmeHud (U3NYeCKUX 3a1ad WiIu B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO JAPYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K koniy oOyuenusi B 7 kjiacce NpeaMETHbIE pe3yJbTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

UCMOJIb30BaTh IOHATHS: (U3MUECKHE M XUMHYECKHE sBJIEHHs, HaOJIOJCHHUE,
9KCHEPUMEHT, MOJEIb, TUIIOTE3a, €IUHUIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JIBUKEHHE  (pPaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEHHOE),  TpPaeKTOpHUs,
paBHOAEHCTBYIOIast cuia, aedopmanus (ynpyras, IUIacTHYECKasl), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

pasnnyath siBiieHus (audQysus, TEII0BOE IBUKEHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUKCHHUE, HEPAaBHOMEPHOE JIBJKEHUE, MHEPLUA, B3aMMOJICHCTBHE TEJ, PABHOBECHE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBhIO BpallleHUs, Iepelada JaBJICHHUS TBEPIABIMU
TEJIaMU, KUAKOCTSIMH | ra3aMH, aTMOC(HEpHOE JaBJIeHUE, IJIAaBAaHUE Tell, TPEBPALICHUS
MEXaHUYECKOM SHeprun) 1o ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUM B OKPY)KAIOILEM MHpE, B
TOM 4yMcie (u3nueckue sBICHHsS B MPUPOJE: NMPUMEPHl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHCTBUE CUIBI TPEHMS B IPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EepHOro MaBICHHs] HA XMBOW OpPTraHU3M, IUIaBaHHE PHIO,
pblYary B TeJe YelOoBEeKa, IPU 3TOM NEPEeBOJUTH MPAKTUUYECKYIO 33Jauyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3MUECKUX SBICHUM;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (hU3MUYECKHE SBIECHUS, UCTIONb3Ys (PU3HUECKUe
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IyThb, CKOPOCThb, CPEIHS
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJa TSDKECTH, BEC Tella, CUjla TPEHUs, JaBICHUE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BBITAJKUBAIONIAs CHJIA, MEXaHWYeckas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QQHUIMEHT TIO0JIE3HOT0 JelcTBUsA
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHs), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh PU3NYECKHUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €TUHULIbI
(bu3NYeCKUX BEIMYUH, HAXOAWUTh (POpPMYyIbI, CBSA3BIBAIOLIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TIpadUKH H3YUYEHHBIX 3aBHUCUMOCTEH
(U3UUECKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCMOIb3Ys
npaBujia CJIOKEeHUs CUJ (BIOJIb OJIHOW TpsiMOif), 3akoH ['yka, 3akoHn Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBecHs pbluara (OJ0Ka), «30JI0TOE TPABUIO» MEXAHUKH,
3aKOH COXpAaHEHHsS MEXAHMYECKOM OSHEpruu, IpH OSTOM JaBaTb CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3UYECKUE SIBICHHS, MPOIECChl M CBOMCTBAa Tel, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABJIATh NPUUYUHHO-
-CIIE/ICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIIaroB C OMOpPOM Ha
1-2 wu3yuyeHHBIX CBOIcTBa (U3NYECKUX SBICHHUM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemate pacu€THble 3adauyd B 1—2 [eHCTBUSA, HCIOJB3YS 3aKOHBI U (OPMYJIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PM3UYECKHE BEIUYMHBI B (POPMYINIBI U



MIPOBOJIUTh PACYEThl, HAXOJIUTh CIPABOYHBIC TAaHHBIC, HEOOXOAMMBIC ISl PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh OMy4YeHHON (PU3NYECKON BEITMUNHBL,
pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIMTh IPH TOMOIIU (PU3HUESCKUX
METOJIOB, B OINMWCAaHUM HCCIIECIOBAHUS BBIACHATH IPOBEPSAEMOE MPEIAIIOI0KEHUE
(rurmoTesy), pa3auvaTh W HHTEPIPETUPOBATH IOJTYYEHHBIM peE3ynbTaT, HaXOIUTh
OIMOKH B XOJI€ OTIBITA, JICJIaTh BHIBOBI 110 €TI0 PE3yJIbTaTaM;

MIPOBOJIUTH OIBITHI IO HAOTIOJACHUIO (PU3MYECKUX SBICHUN WU (PU3UUYCCKUX CBONCTB
Ten: (GOpPMYIUPOBAaTh MPOBEPSEMBbIE TIPEIIONIOKEHUS, COOMpPAaTh YCTAaHOBKY W3
MPEIIOKEHHOTO 000PY0BaHNS, 3aIMUCHIBAThH XO/I OMBITA H (DOPMYITHUPOBATH BHIBOIBL;
BBITIOJIHSITh TIPSIMBIE U3MEPEHUS PAaCCTOSHUSA, BPEMEHH, MacChl Tejla, 00bEéMa, CHIIBI U
TEMIEPATYpPhl C UCIOJIH30BAHUEM AHAIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 33JaHHON aOCOFOTHON MOTPENTHOCTH N3MEPEHUH;
MIPOBOJIMTH WCCIICIOBAHKUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYHHBI OT JAPYroM C
HCITOJIb30BaHUEM TPSIMBIX U3MEPEHUH (3aBUCHMOCTH ITYTH PABHOMEPHO JBIIKYIIIETOCS
Tejla OT BPEMEHU JIBUKECHUS TeJia, CUJIbI TPEHHUS CKOJBXKEHMS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TN M HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMIAIN
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BHITAIKABAOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tella, OT TJIyOWMHBI, HA KOTOPYIO MOTPYKEHO Teo,
YCIIOBUH IIJIaBaHUS TEJ, YCIOBHWM pPaBHOBECHS pbluara W OJIOKOB), y4acCTBOBAaTh B
IUTAHUPOBAHWHM Y4€OHOTO HWCCIICIOBAaHUS, COOMpATh YCTAHOBKY W  BBITIOJHSTH
U3MEpEHUS, CIeAysl TPEUIOKCHHOMY IUIaHy, (PMKCHPOBATh PE3YNIbTATHI MOJYICHHOMN
3aBUCUMOCTH (PU3MUYECKHX BEIWYMH B BHJIC IPEIJIOKCHHBIX TaOIWIl ¥ TrpaduKoB,
JienaTh BbIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHMS;

MIPOBOJIUTh KOCBEHHBIC H3MEpEHUs (U3MYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJAa TPEHHS CKOJBXKEHUS, JaBIICHUE BO3AyXa,
BBITAJIKUBAIOIIAS CHJIA, JICHUCTBYIOIIAs Ha TMOTPYKEHHOE B IKUAKOCTh TEIO,
KOX((UIIMEHT TMOJIE3HOTO JEHCTBHUS MPOCTHIX MEXaHU3MOB), CIEAys MPEIsIOKEHHON
WHCTPYKIIMU: TIPH BBIOJIHEHUH W3MEPEHUI COOMPATh SKCIIEPUMEHTAIFHYIO YCTAHOBKY
Y BBEIUHCIATH 3HAUCHNE HCKOMOM BEITHUHNHEL,

coOnrofaTh TMpaBuja TEXHUKKM O€30MacHOCTH mpu pabore ¢ 1abopaTopHBIM
000pyI0BaHNEM;

yKa3bIBaTh MPHUHIMMBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HENOABILKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTh;

XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YYCHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMHMCAaHUA (B TOM YHCIE: MOAIIUIMHUKH, YCTPOMCTBO
BOJIOIIPOBOJAA, THAPABIMYECKUN IMPECC, MAHOMETP, BBICOTOMED, IMOPIIHEBOW HACOC,
apeoMeTp), MCIONB3Ysl 3HAHUSA O CBOMCTBAaX (PU3WUYECKUX SIBJICHUH M HEOOXOIUMBIC
(bu3HIecKre 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TWpHUMEpax) NPaKTHUYECKOTO
WCIIOTh30BaHU (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsi OOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ TpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHHsSI 3J0pPOBbsi M COONIOJICHHS HOPM OSKOJOTHYECKOTO TIOBEJCHUS B
OKpYKarolleu cpese;



OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTEepHETE B COOTBETCTBUU C
3a/IaHHBIM IIOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINUXCS 3HAHUN U IyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALINIO, KOTOPAs SBJISAETCS TPOTHBOPEUYMBON
WJI MOJKET OBITh HEJIOCTOBEPHOM;

UCTIOJIB30BaTh MIPU BHITIOTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3MUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAaMU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUH U3
OJHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHUE NMHUCbMEHHBIE M YCTHBIE COOOLICHHS HAa OCHOBE 2—3
HMCTOYHUKOB MHPOpMAIMK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMYOJIUYHO AeNaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPU ITOM
IrpaMOTHO HUCHOJb30BATh HM3YyYCHHBIM MMOHATUHHBIA ammapar Kypca (u3uKH,
CONPOBOXAATh BBICTYIIJICHUE TPE3EHTALIUEH;

IPY BBITMOJHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
rpYyIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMU 33/1a4aMU, CJIEIUTh 32 BBIIIOJIHEHUEM IUIaHA
JeICTBUI, aJeKBATHO OLIEHUMBAaTh COOCTBEHHBIM BKJAJ B JEATEIbHOCTb TI'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOILIUX.

K koniy oOyuenus B 8 kiiacce mpeaMeTHbIe pe3ylbTaThl HA 0a30BOM ypPOBHE JOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAOIIUXCSI YMEHHI:

HCIIOJIb30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HaCBILICHHBIA Y HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIA 3JIEKTPUUYECKHUM 3apsl, dJIEKTPHUUIECKOE
10JIe, IPOBOJHUKH W JUDJEKTPUKH, MOCTOSIHHBIA 3JIEKTPUUECKHI TOK, MarHUTHOE
oJIe;

pasnnyath sBI€HUS (TEIUIOBOE pacIIMpEeHHEe W cXKaTue, Terionepenada, TEIIoBOe
paBHOBECHE, CMauMBaHME, KalNWUIAPHBIE SBICHUS, HCIApEHUE, KOHJCHCAlMs,
IIJIaBJICHUE, KpUCTaJUIM3aLUs (oTBepaeBaHue), KHUIIEHUE, TerJIoneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJEHCTBUE
3aps0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, AEUCTBHE MarHUTHOIO IOJIA Ha NPOBOJHUK C TOKOM, 3JEKTPOMarHUTHas
UHAYKIMS) TIO0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIIEHUE U3YUEHHBIX (PU3MUYECKUX SBJICHUH B OKPYXKAIOILIEM MHpE, B
TOM uyucie (U3MYECKHE SBJIEHUS B TNPUPOJE: IOBEPXHOCTHOE HATSIKEHUE H
KallWJUISIDHBIE SIBJIEHUST B IPHUPOAE, KpHUCTaUIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, SIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, Apeid MOI0COB, pOJib MarHUTHOTO MOJS JJS KU3HH Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33a]auy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OIMCHIBATh U3Y4YEHHBIE CBOICTBA Tel U (hU3MUYECKHE SBICHUS, UCTIONb3Ys (U3NUYECKHE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSAsS HHEPrus, KOJIUYECTBO TEIIOTHI, YyHAEIbHAas
TEIJIOEMKOCTh ~ BEUIECTBA, YZENbHAsA TEIUIOTAa IUIABJICHMS, YAEJIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAIMHBI, OTHOCUTENbHAS BIJIAXXHOCTb BO31YXa, JIEKTPUUYECKHUM



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKeHHEe, COIMPOTUBIEHHE IMPOBOJHUKA,
yIIeTBbHOE COMPOTUBIICHHUE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), TPU
OMHMCAHUN TPABWIBHO TPAKTOBaTh (DU3MYECKHN CMBICIT HCIHOJIb3YEeMbIX BEIUYHH,
0003HaYeHHs] U €AMHULIBI (PU3UUECKUX BEJIMYMH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH TIpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUecCKHe SBJICHHUS M MPOLECCHI, HCIOJb3Ys
OCHOBHBIC TIOJIO)KEHUSI MOJICKYJISIPHO--KUHETUUECKOW TEOpUU CTPOCHHS BEIlEeCTBa,
IOPUHLIMAIT CYNEPHO3UIMKU Moy (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHia, 3akoH COXpaHEHHUS
SHEpPruM, MPHU 3TOM JIaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA W 3aIKCHIBATH €T0
MaTEeMaTU4YeCKOEe BHIPAXKECHHUE;

OOBSCHATh (PU3MYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE MU B KOHTEKCTE
cuTyarui MPaKTUKO-OPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYNHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3HUECKUX SBICHUH, PU3NYECKUX 3aKOHOB U
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adadyd B 2-3 JEWUCTBUSA, HCIONIB3YSA 3aKOHBI U (POPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJa4u
3alUCBHIBaTh KPATKOE YCJIOBHE, BBISBJISITH HEJIOCTATOK JAHHBIX JUJIS PEIICHUS 3a/layH,
BBIOUpATh 3aKOHBI 1 (OPMYITBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CPaBHHBATh MOJTYYCHHOE 3HAaYeHHE (PU3NUECKON BEIIMYUHBI C M3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU (PU3MIECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  HCCICAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MIPEANOJIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSAJIKA MPOBEICHUS] HCCIEIOBAHUS,
JienaTh BBIBOJIBL;

MIPOBOJIUTH OIBITHI 1O HAOTIOJAEHUIO (PU3UUECKUX SIBICHUN WU (PU3UYECKUX CBONCTB
Ten (KamwUIspHbIE SIBIEHUS, 3aBHUCHUMOCTH JIaBICHHS BO3[yXa OT €ro oo0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U HATPEBAHUS IIPU U3JTYyUYEHUU OT LIBETA
U3NIydaronie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIIEpaTypbl JKHJAKOCTH W IUIOMIAJd €€ TIOBEPXHOCTH, OJJIEKTpHU3AIUs Tel W
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3aPSA0B, B3aUMOJEUCTBUE IMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOI'O MOJIS
Ha TIPOBOJIHUK C TOKOM, CBOWMCTBA JJICKTPOMArHWTa, CBOWCTBA DJEKTPOJABUTATEIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh MpOBEpsAEMbIe TPEANOIOXKEHUs, COOMpPAThH
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpydOBaHMS, OMHCHIBAaTH XOJA OMNbITA U
dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJTHSITh TMPSIMBbIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEIHLHON BIIAXKHOCTH BO3yXa,
CUJIBI TOKA, HANpPSOKEHUS C HCIOJNIB30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(GU3MYECKUX BEIWYMH, CPaBHUBATH PE3YyJAbTAaThl HM3MEPEHUN C Yy4ETOM 3aJlaHHON
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
WCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHHUS MPOBOJIHHUKA OT
€ro JIJIMHBI, TUIOUIAJAN MOMEPEYHOr0 CEYEHUsl U YJEIbHOTO COMPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUs] HA TPOBOHUKE,
WCCJIEIOBAHNE TIOCIICIOBATEIFHOTO W MapaUIeIbHOTO COCIWHEHUM TPOBOIHUKOB):



IUTAHUPOBATh UCCIIEOBaHUE, COOMPATh YCTAaHOBKY U BBHIMOJHATH U3MEpPEHUs, CIeays
NPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yIbTaThl MOJYYCHHOW 3aBUCUMOCTH B BHUJIE
TaOIHI U TpaUKOB, AETaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BEIIECTBa, CONPOTUBJICHUE MMPOBOJHUKA, PA00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJJI0KEHHON MHCTPYKLMU, U BBIYUCIIATH 3HAUEHNUE BEIMUNHBI,

e coOmonaTh MpaBWa TEXHUKH Oe30MacHOCTH Mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

® XapaKkTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOM HAa MX ONHUCAHMs (B TOM YMCJE: CHCTEMa OTOIUIEHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMETpP, BOJIBTMETP, CUETUYUK DIIEKTPHUECKON
SHEPruM, OJJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SJICKTPOMArHUT, 3JIEKTPOABUTATEIh
MOCTOSIHHOTO TOKAa), HWCHOJB3ysd 3HAaHUS O CBOMCTBAaX (DM3MYECKUX SIBICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U HU3MEPUTEIbHBIE HPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIH TEPMOMETp, TEPMOC, MICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DIEKTPOCKOI, PEOCTaT), COCTaBISATh
CXEMBbI 3JIEKTPUUECKUX LIETIeH C MOCJIEeI0BaTeNbHbIM U NapauIeIbHbIM COECIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LENeil;

® T[PUBOAUTH NpHUMEpPHl (HaXOAWTh HUHGOPMALMIO O TpUMEpax) MNPAKTUYECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COOJIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKarollei cpere;

® OCYILECTBJIATh IMOMCK HHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M NYTEM CpaBHEHHS JOINOJIHUTEIbHBIX HCTOYHHKOB
BBIIETATh MH(POpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOXKET ObITh
HEJIOCTOBEPHOM;

® 1ICIIOJIb30BATh P BBHIOJHEHUHU YUEOHBIX 3aJaHUN Hay4YHO--TIOMYJISIPHYIO JINTEPATYPY
(GU3MUEeCKOro Ccojaep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUe YCTHbIE COOOIIeHHs, 00o0Imas
MH(OPMaLIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3UYECKOrO COAEpIKAHMS, B TOM 4YHCIIE
nyoJIMYHO  NPEACTaBIATh  pe3yabTaThl MPOEKTHOM MM  MCCIEI0BATENbCKOMN
JEATENIBHOCTH, MIPU 3TOM T'PaMOTHO MCIOJIb30BaTh W3Y4YEHHBIN NMOHATHHMHBIN anmapar
Kypca (hU3HUKH, COTPOBOXK/IAaTh BBICTYIUIEHHUE ITPE3EHTALIMEH;

® [IpU BHINOJHEHUH Y4YEOHBIX INPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOILECCOB
pacnpenensiTh 00sS3aHHOCTH B IPYIIE B COOTBETCTBUHU C IMOCTABIEHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBINOJHEHHEM IIJJaHa JeHCTBUH M KOPPEKTUPOBATh €ro, aJleKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TIPYMIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K koniy oOyuenus B 9 kjiacce npeaMeTHble pe3yJbTaThl Ha 0a30BOM ypOBHE JOJIKHBI

oTpaxatb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:



UCIIOJIb30BaTh MOHSATHS: CHUCTEMa OTCYETa, MaTepHalibHash TOYKa, TPACKTOPHUs,
OTHOCUTENIbHOCTh MEXaHMYECKOI0 JABMKEeHUs, nedopMmanus (yrnpyras, miacTuueckas),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IMEperpy3ku, IEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tejia, paBHOBECHE,
MEXaHUYeCKhe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JATBHO30PKOCTh, CHEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(pa-, Oera- W ramma-
U3JIy4EeHHUS], U30TOIIbI, SJICpPHAsi DHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIDKEHUE (3aTyXarollhe U BBIHY)KJIEHHBIE KojeOaHus), pe30HaHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEMHOE PacCIpOCTPaHECHHUE,
OTpaXEHUE U MIPEIOMIICHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UUYECKUX SBIICHUM B OKpYKaromieM Mupe (B
TOM 4YHclie (PU3WYSCKUE SBIICHUS B NIPUPOJIC: MPHIMBEI U OTJIUBEI, JBIKCHUE TUIAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONTHYECKUE  SBIICHUS B  MPHPOJAE, OHOJOTUYECKOE  JEHCTBHE  BHUIUMOTO,
yIBTPAPHUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYUCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ady B y4eOHYIO, BBIJACISATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTUCHIBaTh U3yUYEHHBIE CBOMCTBA Te U (HU3UUYECKUE SBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUs, CUJIa YOPYrOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO TMAJCHHs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKash paboTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOJHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHAIBHAS SHEPTHS CKATOM MPY>KUHBI, KHHETUYECKAast
DHEprus, TMOJHas MeXaHWYecKas HSHEeprusi, MepuojJ M YacToTa KojeOaHuM, ATMHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTelb MPEIOMIICHUS
cpenbl), TP ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CAWHUIBI (DU3WYECKUX BEIMYHMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpAHEHHUs HHEPTruu, 3aKOH BCEMHUPHOTO TATOTEHUS, NMPUHLHUI CYNEPHO3ULIMHU CHUJI,
MIPUHITATT OTHOCUTETHLHOCTH [ anuiiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPAXKCHUS W TPEIOMJICHUS CBETa, 3aKOHBI COXPAHECHHS 3apsAI0BOTO U
MacCoOBOTO UHCEN TMpU SACPHBIX pEakUusX, IpU HTOM JaBaTh CIIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;



OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluil  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOil Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (ONMUpPAIOLIUEecs Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONIb3YsI
3aKOHbI U (OpMyIbI, CBsI3bIBalOLIMEe (PU3MYECKHE BEIUYMHBI: Ha OCHOBE aHalu3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONINE MU
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OIECHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
bu3nYeCcKOil BETNYMHBL;

pacrio3HaBaTh TPOOJIEMBI, KOTOPhIE MOXKHO PELINTh TNPU MOMOIIM (PU3HUECKUX
METOJIOB,  MCIIOJNb3ysd  ONUCAaHHE  MCCIECNOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MPEIOJIOKEHNEe, OLICHUBATh MPAaBWJIBHOCTh TMOPSAKA MPOBEIACHHS HCCIEAOBaHUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUN U OTIBITOB;

MPOBOAMTH OMNBITHI MO HAONIONCHUI0 (PU3NYECKUX SBICHUN WM (PU3UUECKHX CBONCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoja KonebaHuii MPyKUHHOTO MAITHUKA OT MAacchl ITpy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTH OT aMILTUTY/Ibl MaJIbIX KOJEOAHUM, MPSIMOIMHEHHOE PacIpOCTPAHEHUE
CBETa, pPa3JIOKEHHE OEJIOrT0 CBETa B CIHEKTP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaJle M CBOWCTB W300paKeHHsI MpeaMera B coOMparomiel JIMH3e,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOupaTh YCTaHOBKY U3 U30BITOYHOTO HAaOOpa 000pYyI0BaHMs, OMUCHIBATH X0 OIbITA U
€ro pe3yibTaThbl, POPMYITUPOBATH BHIBOIBI,

MPOBOAWTH TPU HEOOXOAMMOCTH CEPHIO MPSMBIX H3MEPEHUU, OMpenessis cpelnHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOsIHHME COOMparole JIMH3bI),
000CHOBBIBATH BHIOOP CrIoco0a u3MepeHust (M3MEPUTENHHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH C HCIOJIH30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuojia KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaXEHHUS CBETa OT yrja HaJeHus U
yIi1a MPeIOMIICHHsI OT yIJia MajeHus1): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (HUKCHPOBATH pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nuecKux BEIUYMH B BHJIE TAOMUI] U rpaduKOB, AeiaTh BBIBOJBI 110 pe3ybTaTaM
UCCIIE/I0BaHMS;

IPOBOJIUTH KOCBEHHBIE HM3MEpPEHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
KECTKOCTh TIPYKUHBI, KOOPPHUIIMEHT TPEHHsI CKOJHKEHUS, MEXaHHUecKas padora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh H3MEPEHUs, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs, CIeays MPEeITOKEHHON WHCTPYKIMH, BBIYUCIISTh 3HAUYCHHE BEIWYHHBI U
AQHATM3UPOBATh TOJIyYEHHBIE pE3yJNbTaThl C YYETOM 3aJaHHOH IOTPEITHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKUM Oe30mMacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUYECKUX MOJENEH: MarephaibHas
TOYKa, aOCONIOTHO TBEPJOE TENO, TOYEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIeb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHUCJIE: CIIUOMETP, TaTYUKU MOJIOKEHUS,
paccTOsSTHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IIEPUCKOT, (poToarnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (h)M3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTHYHBbIE PUCYHKH M3YUYEHHBIX TEXHMUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 33/1a4, ONTUYCCKUE CXEMBI JUIsl TOCTPOCHUST M300paKEHUH B TUIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIUIO O TMpHUMEpax) MNPAKTHIECKOTO
UCIIONIb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISITh TMOUCK HWH(popMmanuu ¢dusudeckoro cojepxxanuss B HuTepHere,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIyUeHHOM UWHGOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BAaTh MPH BBHIMOIHEHUH YYeOHBIX 33JaHU HAYYHO--TIOMYJISPHYIO JIUTEPATYPY
(bu3NYECKOro CoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJCTh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHus HHGOPMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE MUCHMEHHBIC U YCTHBIE COOOIECHHSI HA OCHOBE MH(POPMAIINH
M3 HECKOJBKMX HMCTOYHUKOB (DPU3HUYECKOTO COJCpPKAHUS, MyOIMYHO TMPEICTaBIAThH
pe3ynbTaThl IPOEKTHOW WIJIM MCCIEI0BATEIbCKON ESITENIbHOCTH, NPU 3TOM TPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro pasziena (QU3MKd u
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluueld ¢ Y4ETOM OCOOEHHOCTEW ayJuTOpUHU
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bubmuoreka LIOK
11 Pu3nka - Hayka o npupoxe 2 0 0 https://m.eds00.ru/7f416194
Bu6nuoreka IJOK
1.2 du3nyeckue BEITHYUHBI 2 0 1 https://m.edso0.ru/7f416194
. Bu6nuoreka IJOK
1.3 EcrecTBeHHOHAy4HBIH METO/ MO3HAHUS 2 0 1 https://m.eds0o.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bubmuoreka IIOK
2.1 Crpoerue pemectsa 1 0 0 https://m.eds00.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHI] 5 0 1 Bubnunoreka [IOK
' BELIECTBA https://m.eds00.ru/7f416194
bubmuoreka IIOK
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 1 0 https://m.eds0o.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
Bu6nmoreka IJOK
31 MexaHHIECKOE ABIKCHHC 3 0 0 https://m.edsoo.ru/7f416194
3.2 ‘ WNueprus, macca, TIIOTHOCTh 4 0 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 LIOK

3.3 Cuna. Bupet cun 14 2 https://m.edso0o.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B
41 Hasnenue. llepenaya naBnenust TBEPALIMU 3 1 bubmnorexka [IOK
' TeJIaMHU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
Bu6nuoreka IJOK
4.2 JlaBIICHHE KHAKOCTH > 0 https://m.edsoo.ru/7f416194
bubmuoreka LIOK
4.3 ATmoceproe naseHie 6 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka LIOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bubmuoreka IIOK
51 Pabora 1 mompgocTs 3 1 https://m.eds00.ru/7f416194
bubmoreka IIOK
5.2 Hpoctbie MeXaHH3MEI > ! https://m.eds00.ru/7f416194
bubmoreka IIOK
>3 Mexanirieckas oHepris 4 ! https://m.eds00.ru/7f416194
Wroro no pazueny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 13



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 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe IBJICHUS
. bubnuoreka [IOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
Bu6nuoreka IJOK
12 Tenosbie nporiecc! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DINIeKTpUYECKHE 3apsiabl. 3apsHKEHHbBIE Tea 7 0 1 bubnuorexa LIOK
' U MX B3aUMOJICHCTBUE https://m.edsoo0.ru/7f4181ce
. . bubmoreka IJOK
2.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmoreka IIOK
2.3 MaruuThbie AB1eHHA 6 0 15 https://m.edsoo.ru/7f4181ce
bubmuoreka LIOK
2.4 ONEKTPOMArHHTHA HHAYKIS 4 1 0 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 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 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMmmbl Bceero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHn4ecKoe JIBUKEHUE U CIIOCOOBI €T0 10 0 1 bubmmoreka [JOK
' OIMCAHUs https://m.edsoo.ru/7f41a4a6
. Bu6nmoreka IJOK
12 Bsaumozecraue Ten 20 0 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
13 3axompt coxpanenus 10 1 3 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3znen 2. Mexannuyeckue Kojae0aHusi M BOJHbBI
bubmoreka IJOK
2.1 Mexanunueckue KojaeOaHust 7 0 3 https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a
Hroro no pazgeny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHUTHOE MOJIE U 5 0 5 Bubmorexa [JOK
' 3JIEKTPOMAarHUTHBIEC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIE ABJIEHUS
4.1 3aKOHBI PaCIPOCTPAHEHUS CBETA 6 0 2 Bu6imoreka [IOK



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 LIOK
4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41adas
Wroro no pazueny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
Bu6nmoreka IJOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41adab
bubmuoreka LIOK
52 Crpocine aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
Bu6nmoreka IJOK
5.3 SnepHbie peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 5 Bu6mmoreka ITOK
' Kypca (usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

KoanyecTBo yacoB

Ne Tema ypoka Konrpoas  Ilpakrtu Jara DJ1eKTpOHHbIEe LU (pOBbLIE
n/n P Bcero HbIe YyecKHe HU3yYeHHUS o0pa3oBaTeJibHBIE Pecypchl
padoThI padoThI
bu6mmoreka IJOK
®usyka — Hayka 0 Ipupose. SBneHus NIPUPOIBI 1 0 0 https://m.edsoo.ru/ff09f72a
Bu6nmoreka IJOK
DuzMYecKue ABICHUS 1 0 0 https://m.edso0.ru/ff09f72a
bubmuoreka LIOK
dusnyecKre BEIMYUHBI U UX U3MEPCHUE 1 0 0 https://m.edso00.ru/ff09f72a
M3Mepenue TeMIiepaTypbl IIPH IOMOIIH KUJAKOCTHOIO brbmorexa LIOK
1 0 1 https:/m.eds00.ru/ff09f72a
TepPMOMETPA U TATIYMKA TEMITepaTyphl
Mertoabl HayyHOro no3HaHus. Onucanue GU3NIECKUX 1 0 0 bubmmorexa [JOK
SIBJIEHHM C IIOMOILILIO MOJeiei https://m.edsoo.ru/ff09f72a
VYpok-nuccnenosanue "lIpoBepka runoTe3sl: 1anbHOCTh
MoJIETA MIAPHKA, MYIIEHHOTO TOPU30HTAIBHO, TEM 1 0 1 bubamorexa LIOK
o1e A 0. T¢ https://m.edsoo.ru/ff09f72a
Oosblie, yeM OoJble BhICOTA ITycKa"
Crpoenue BemiectBa. ONBITHI, TOKa3bIBAIOIIHIE 1 0 0 bu6mmoteka LIOK
JMCKPETHOE CTPOEHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
JIBMDKEHUE YaCTHUII B TBa 1 0 0 bubamorera LIOK
CHIE HaCTHIL BEtlee https://m.edsoo0.ru /
Ypoxk-uccnenoBanue «ONBITH 10 HAOTIOCHIIO 1 0 1 Bubmmoreka [IOK

TCIIJIOBOT'O paClIMPCHUA Ta30B»

https://m.edsoo.ru/ff09f72a



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

10

ArperaTHble COCTOSIHHSI BELLIECTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

11 O606menue 1o pasaeny «[lepBoHadallbHbIC CBEICHHS bubamoreta LIOK
o PaNEILy «iep A https://m.eds00.ru/ff0a0378
O CTPOCHUU BEIIECTBAY»
Mexanundeckoe JBr>xeHue. PaBHomepHoe u bubmnorexa [IOK
12
HEPaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubmuoreka LIOK
13 CxopocTs. Eaummitet ckopoctu https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHH IBUKCHHS bubamorexa LIOK
y p 8 https://m.edsoo.ru/ff0a0ae4
Bu6nmoreka IJOK
1 )4 .M —
> Hepti. Vlacea == Mepa MHEPTHOCTH Tel https://m.edsoo.ru/ff0a0c10
ITnotHOCTE BemecTBa. PacueT Maccel 1 00beMa Telia bubmoreka [JOK
16
10 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopras padota «OnpeneneHne IIoTHOCTH Bu6moreka [IOK
TBEPAOTO TEJIA» https://m.edsoo.ru /
bubmoreka IIOK
n n
18 Pemrenne 3agad mo teMe "INIOTHOCTE BemiecTBa https://m.edsoo.ru/ff0al23c
Cuia KaK XapakTepuCTUKa B3aumoencTus Ten. Cuna Bubmiorexa LIOK
19 https://m.edsoo.ru /
ynpyrocty. 3akoH ['yka
JlaGopatopHnas pabora «3yueHue 3aBUCUMOCTH bubnnoreka [JOK
20 pacTsbxeHus (1eopMaliiu) Npy>KUHbI OT https://m.edsoo.ru /
MIPUIIOKEHHOM CHITBD)
bubmuoreka IIOK
21 SBnenue Tarorenus. Cuma TSXKECTU https://m.edsoo.ru /
99 CBsi3b MEX]Iy CUJION TSKECTH U Maccol Tena. Bec Bubmmorexa [JOK

Tena. Pemenue 3agad mo reme "Cuna tsoxkectu"”

https://m.edsoo.ru/ff0al778
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https://m.edsoo.ru/ff0a0c10
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https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Cuna TspKecTH Ha Ipyrux IuiaHerax. dusnyeckue

bu6nmoreka IJOK

23
XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bubmuoreka LIOK

24 Msmepenue cnn. JlunamomeTp https://m.edsoo.ru/ff0al8cc

bu6nmoreka IJOK

2 B .H

S cC Teqa. HEBeCoMOocTh https://m.eds00.ru/ff0al778

26 CnoxxeHue AByX CHWJI, HallpaBJIEHHBIX 110 OJTHON bubnuorexa [IOK
npsAMoi. PaBHOIEHCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70

27 Permrenuie 3agau mo reMe "PaBHOZEHCTB ast cut"” bubmorexa LIOK

A A yrom https://m.edsoo.ru /
28 Cuia TpeHus U €€ BUABL. TpeHue B IIPUPOIE U TEXHUKE bubmorexa [IOK
p JIBL 1D PHPOAL https://m.edsoo.ru/ff0alb9c
Jlaboparopras padota «/3y4eHrne 3aBUCUMOCTH CHJIBI
29 TPEHUS CKOJILKEHUS OT CHJIBI JaBJIEHUA U XapakTepa bubmmorexa LIOK
P A . P p https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIINXCS TTOBEPXHOCTEH»

30 Pemenue 3agau Ha onpenienieHne paBHOACHCTBYOIIEH bubmnorexa LIOK
CHJIBI https://m.edsoo.ru /
Pemenwue 3anay nmo Temam: «Bec Tenay, «'padudeckoe

31 n3oopaxenue cuiny, «CUibly, «PaBHOIEHCTBYIOLIAS bubmorexa LIOK

p ’ ’ a yrom https://m.edsoo.ru/ff0alde0
CHI»
KontponbHas padota mo temam: «MexaHUYECKOE
bubmuoreka IIOK
32 JIBIDKEHMEY, «Macca, INIOTHOCTEY, «Bec Temay, )
https://m.edsoo.ru /
«['papuueckoe nzobpakenue cun», «CUiab»

33 JHasnenue. CriocoObl yMEHBITICHUS U YBEIIUUEHUS bubmnorexa [IOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHwne ra3za. 3aBUCUMOCTD JABJICHUS T'a3a OT bubmuorexa IJOK

34 .
o0BEMa, TeMnepaTypbl https://m.edsoo.ru/ff0a2376

.. bubmmoreka IIOK

35 [Tepenava naBneHus TBEPABIMH TEIAMHU, KUIKOCTIMU

https://m.edsoo.ru/ff0a25b0
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u razamu. 3axkoH [lackansa

36 JlaBieHne B JKMAKOCTH U T'a3e, BHI3BAHHOE JICHCTBUEM bubnuoreka [{OK
CHUJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «JlaBineHue B )KUJAKOCTH U bubnuoreka [IOK
rase. 3akoH ITackamnsi» https://m.edsoo.ru/ff0a2826
bubmuoreka LIOK
38 Coobmaromuecs cocy et https://m.edsoo.ru/ff0a2970
39 r . bu6nmoreka IJOK
HAPABJITHECCKHH Hpece https://m.edsoo.ru/ff0a3136
. . Bu6nmoreka IJOK
40 Manomertpsl. I[lopiiHeBOH KUIKOCTHBIN HACOC https://m.edsoo.ru /
.. bubnuoreka [IOK
41 ATMmocdepa 3eMu ¥ IPUYUHBI €€ CYIIeCTBOBAHUS https://m.edsoo.ru/ff0azbsa
Bu6nmoreka IJOK
42 Bec Boszyxa. AmmocepHoe nasiieHe https://m.edsoo.ru/ff0a2b5a
43 Wzmepenune armocheproro nasienus. Onpit bu6mmoteka LIOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCTH aTMOC(HEPHOTO AABJICHUS OT BHICOTHI HAl bubmmoreka IJOK
44
YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoua. ATMocdepHoe AaBlIeHHE Ha bubmuorexa [JOK
45 .
pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
" " bu6mmoreka LIOK
46 Pemenue 3anau mo teme " AtmochepHoe 1aBieHue https://m.edsoo.ru /
47 JelicTBue ®KUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX Bubmuorexa LIOK
Teso. ApXuMeioBa cuiia https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «Onpenenenue
paTop p\, Up A . bubmuoreka IIOK
48 BBITAJIKUBAIOLLEH CHUJIBIL, JEHCTBYIOLIEN Ha TEJIO,

MOrpy>KEHHOC B KUJAKOCTBH»

https://m.edsoo.ru/ff0a33fc
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Jlaboparopuas padota mo Teme «lccienoanme

bu6nmoreka IJOK

49 3aBI/ICI/IMOCTI/IuBeca TeJa B BOJIE OT 00BEMa 1 https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUIKOCTh YaCTH Tela»
bubmuoreka IIOK
>0 Tnasase Ten 0 https://m.edsoo.ru/ff0a3a96
JlabGopaTopHas pabota "KoHcTpynpoBaHue apeoMeTpa
51 WJTH KOHC OBaHUE JIOJIKH M OIpeiesieHne e 1 bubamorexa LIOK
T?ynp a et https://m.edsoo.ru /
Ipy30n0bEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue cynos.
52 Bo3ayxoraBanuey, «JlaBiacHue TBEPABIX TEI 0 bubamorexa LIOK
Ayx N ’ P ’ https://m.edsoo.ru/ff0a3654
KHUJKOCTEH U Ta30B»
53 KonTponbHas padota no teme «JlaBieHue TBEpAbIX 0 bu6mmoteka LIOK
TeJ, )KUAKOCTEH U ra3oBy https://m.edsoo.ru /
bubmuoreka LIOK
>4 Mexanuuecias pabora 0 https://m.edsoo.ru/ff0a3f82
bubmoreka LIOK
95 MomHoCTS. EAUHMIAT MOIHOCTH 0 https://m.edsoo.ru/ff0a3f82
Vpok-uccnenosanue "Pacuér MoIHOCTH, Brbmiorexa [IOK
56 . ) " 1 https://m.edso0.ru /
pa3BUBaeMOl MpU MOIABEME T10 JIECTHUIIE
[TpocTbie Mexanu3Mbl. Prruar. PaBHOBecHe Il Ha Bubmaorexa IOK
57 0 https://m.edso0.ru /
peIyare
58 Poruaru B TexHuke, 61Ty M ipupojie. JlabopaTopHas 05 bubmuorexa [JOK
pabota «VccnenoBanue yciuoBUi paBHOBECHS pbhlyara» ' https://m.edsoo.ru/ff0a478e
Pemenwue 3ana4 mo Teme «Y CIOBUSI paBHOBECHS bu6mmoreka [IOK
59 0 )
pbryara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro neicTBUS MEXaHU3MA.
. Bbubmuorexa LIOK
60 JlaboparopHas pabota «M3mepernne KI1]] HakmoHHOH 0.5

IIJIOCKOCTH»

https://m.edsoo.ru /



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
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https://m.edsoo.ru/ff0a3f82
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bubmuoreka LIOK

61 Pemenue 3agau mo reme "Pabora, momuocts, KI1/] 1 0 https://m.edsoo.ru/ff0adcAs
62 Mexanunyeckas sHeprus. Kunernueckas u 1 0 bubanorekxa [JOK
MIOTEHIMAIbHAs YHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHHUUECKOW YHEPTUn 1 0 bubmorexa LIOK
P P https://m.edsoo.ru/ff0a4360
DKCIEepUMEHTAIBHOE OIPEICIICHUE U3MEHEHUS Bubmuorexa LIOK
64 KUHETUYECKOU W MOTCHIMATBHON SHEPTUH TIPH 1 1 https://m.edsoo.ru /
CKaThIBAaHHUH TeJa 10 HAKIOHHOM MJIOCKOCTH
KonrponsHas pabora no teme «PaboTa ¥ MOIIHOCTE. Bubmiorexa [IOK
65 3 1 0 https://m.edsoo.ru /
HEprus»
66 PesepBHblit ypok. Pabora ¢ TekcTamu 1o TeMe 1 0 bubanoreka [IOK
"MexaHnueckoe IBrxenue" https://m.edsoo.ru/ff0a4ee6
67 PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe 1 0 bubanoreka [IOK
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U Tra30B" https://m.edsoo.ru/ff0a4ffe
PezepHblit ypok. Pabota ¢ TekcTamu 1o teme bubmuorexa [JOK
68 1 0 )
"Pabora. MomHocTs. JHeprus" https://m.edsoo.ru /
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4c48
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8 KVIACC

KoanyecTBo yacoB

Jlara
Ne Kontpoun IpakTuye DJIeKTpPOHHBIE M (PPOBBIE
Tema ypoka HU3Y4YEHH
n/n Bcero HbIE CKHe a o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI

1 OcHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON 1 0 0 bubnuoreka [IOK

TEOPUHU U UX OIBITHBIE TOATBEPHKIACHUS https://m.edsoo.ru/ff0a5256
Bu6nuoreka IJOK

2 Macca u pa3mep aTOMOB U MOJICKYJT 1 0 0 https://m.edsoo.ru /

3 Monenu TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO 1 0 0 bubmoreka [JOK
COCTOSIHHU BEILIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEHHE CBOMCTB TBEPAOTO, JKUIKOTO U

4 ra3000pa3HOro COCTOSIHUI BellecTBa HA OCHOBE 1 0 0 bubamorexa LIOK

P . B . https://m.edsoo.ru /
MOJIO)KEHUN MOJIEKYJIIPHO-KMHETUYECKON TEOPUH
Bu6nuoreka IJOK

5 Kpucranmuueckue u amopdHbIe TEIa 1 0 0 https://m.edsoo.ru/ff0a5800

6 CmaunBanue 1 KanwuIspHOCTh. [loBepXHOCTHOE 1 0 0 bubmuorexa [JOK
HAaTSKEHUE https://m.edsoo.ru/ff0a5530

bubmuoreka IIOK

7 TemoBoe paciimpeHue u cxaTue 1 0 0 https://m.edsoo.ru/ff0a5a26

8 Temnepatypa. CBs3b TEMIIEPATypbI CO CKOPOCTBIO 1 0 0 bubmuorexa [JOK
TEIJIOBOI'O ABMKECHUS YaCTHI] https://m.edsoo.ru /
Buytpennss sneprusi. CnocoObl H3MeHEHUs bubauorexa [IOK

9 . 1 0 0 )

BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
bubmuoreka IIOK

10 Byt rertonepesam L 0 0 https://m.edsoo.ru/ff0a6412

11 Ypok-koHpepenmus "TIpakTruueckoe UCIOIb30BaHHE 1 0 1 bubmunorexa [JOK

TEIUIOBBIX CBOMCTB BEIIECTB U MaTCpHraJIOB B LCIIAX

https://m.edsoo.ru/ff0a65c0
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sHeprocoepexeHus"

12 KonunuecTBo TemioTel. Y aenbHas TEMIOEMKOCTb bubmorexa LIOK
i https://m.edso0.ru/ff0a6976
VYpaBHeHue TerioBoro 6ananca. TemiooOMeH u Bubmuorexa LIOK
13 .
TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabota "HccienoBanue sBICHUS
14 TEII000MEHa TP CMEITMBAHUH XOJIOHOMN U ropsdeid bubamorexa LIOK
p A p https://m.edsoo.ru/ff0a6a98
BOJBI"

15 Pacuer konuyecTBa TEIIOTHI, HEOOXOIUMOTO IS Bubnunoreka IIOK
HarpeBaHus Tela U BBIICIAEMOT0 UM IIPU OXJIAKICHUH https://m.edsoo0.ru /
Jlaboparopnas pabota "Onpenenenue yaenbHON bubmnorexa [JOK

16
TEIIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIUBA. Y IeibHasl TeMI0Ta CTOPaHUs bubmorexa IOK

p thde p https://m.edsoo.ru/ff0a7b5a

18 [1naBneHue U OTBEPACBAHUE KPUCTAITMYECKHUX Tell. bu6mmoreka [IOK
VY nenbHas TEmoTa IIaBIeHUS https://m.edsoo.ru/ff0a71d2

19 JlaGopatopHnas pabota "OnpezneneHue yaeabHON bu6mmoteka [IOK
TEIUIOTHI TJIaBJICHUS Ihaa" https://m.edsoo.ru/ff0a72fe

bubmuoreka LIOK

20 ITapooGpazoBanue u koHaeHcaus. Vcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnnora napooOpa3zoBaHus U

21 KOHJIEHCAIUU. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT Bubmmorexa IOK

A H: pAtyp https://m.edsoo.ru/ff0a786¢c
aTMOC(EepHOTO TaBJICHUS

99 BrnaxnocTs Bo3ayxa. JlaboparopHas pabota bu6mmoreka [IOK
"OnpezneneHre OTHOCUTENBHOM BIaKHOCTH BO31yXa" https://m.edso0.ru/ff0a7628

23 Pemrenue 3a1au Ha onpeeneHne BIaXKHOCTH BO31yXa bubmorexa LIOK

a et X https://m.edsoo.ru /

24 [Ipunnuns! paboTe! TemnoBbix nurateneil. [laposas bu6nmoteka LIOK
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TypOuHa. /[Burarens BHyTPEHHETO CTOPAaHUs

https://m.edsoo.ru /

25 KIIJI TermoBoro aurarens. TernaoBble ABUTATEIN U bubmuoreka ITOK
3al1UTa OKPYKaroLIEeH cpeibl https://m.edsoo.ru/ff0a7c7c
%6 3aKOH COXpaHEHHMS U PEBPALCHUS YHEPTUH B bubnuoreka [JOK
TEILIOBBIX MPOIEccax https://m.edsoo.ru /
[ToaroroBka K KOHTPOJIBHOU PabOTE MO TEME
27 "TemnoBslie siBieHUs. MI3MeHeHne arperaTHbIX bubamoreta LIOK
) P https://m.edso0.ru/ff0a83f2
COCTOSIHMH BEIIECTBA
28 KonTponbnas padota no teme "TemnoBble SBIEHUS. bu6mmoteka LIOK
N3menenune arperaTHbIX COCTOSIHU BeniecTa' https://m.edsoo.ru/ff0a86ae
Bu6nuoreka IJOK
29 DnexTpu3anus Tel. J[Ba poaa dJIEKTPHUSCKUX 3apsIOB https://m.edso0.ru /
Vpoxk-uccnenopanue "DIeKTpu3anus Tl HHAYKIHER Bubmiorexa [IOK
30 " https://m.edsoo0.ru /
Y TIPU CONPUKOCHOBEHUH
bubmuoreka LIOK
31 BzaumoneiicTBue 3apsOKCHHBIX Tell. 3aKoH Kynona
SAMMOJICHCTBHIE 3apsiKe ex. 3axou Kyno https://m.edsoo.ru/ff0a87e4
Dnektpuueckoe nose. HanpseHHOCTh
32 3IEKTPUUYECKOTO 10JIsL. [IpUHITUIT CYTIepITO3HIIMHI bubamorera LIOK
p N PHHI yrep H https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIeH
33 Hocutenu snekrpuyeckux 3aps10B. DI€MEHTapHBIMI Bbubanorexa [IOK
3apsagn. CTpoeHue aroma https://m.edsoo.ru /
34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH COXPaHEHUS bubnnorexa [JOK
AIEKTPUYECKOTO0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha NPUMEHEHUE CBOWCTB Bubmuorexa LIOK
JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUYECKHUM TOK, YCIIOBUSI €T0 CYLIECTBOBAHUSI. bubanorexa [JOK

Hcrounuku QJICKTPHUYCCKOT'O TOKA

https://m.edsoo.ru/ff0a95a4
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bubmuoreka LIOK

37 et e e 0
JCHCTBHA SISKTPHYECKOTO TOKa https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "JleiicTBUE ANEKTPUUECKOTO TOJIS 1 bubmunoteka [IOK
Ha IPOBOJHUKU U JUDIEKTPUKHU" https://m.edsoo0.ru /
39 DNEeKTPUYECKHUM TOK B METAJIJIaX, )KUJKOCTSAX U ra3ax 0 bubamorexa LIOK
P > I https://m.edso0.ru/ff0a9838
.. bubnuoreka [JOK
40 DneKTpruYecKas erb U €€ COCTaBHBIE YaCTH 0 )
https://m.edsoo0.ru /
Cuna toka. JlaGopaTopHas pabora "M3mepenue u bubmnorexa [JOK
41 0.5
peryaupoBaHe CHIIbI TOKa" https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BonbTmerp.
42 JlaGoparopHnast pabota "M3mepeHne u peryaupoBaHue 0.5 bubamorexa LIOK
patop . p p perymp ' https://m.edsoo.ru/ff0a9e14
HaNpPSHKEHUs
43 CornpoTuBIICHHE POBOAHHUKA. Y ACIBHOE 0 bubmmorexa LIOK
CONPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota "3aBUCUMOCTH JIEKTPUIECKOTO
44 CONPOTHUBJICHUS MIPOBOJIHUKA OT €r0 JUIUHBI, TTOMIAIN 1 bubamorexa LIOK
P POBOL . ’ ta https://m.edsoo.ru/ff0aa738
MONEPEYHOro CeUYeHus: U Marepuana”
45 3aBUCUMOCTB CHJIBI TOKA OT HalpspkeHus. 3akoH Oma 0 bu6mmoteka [IOK
JUISL y4aCTKa LEeTH https://m.edsoo.ru/ff0aa44a
Jlaboparopnas pabota "HccnenoBanue 3aBUCUMOCTH
46 CHWJIBI TOKa, HAYILIETO YEpE3 PE3UCTOP, OT 1 Bubmorexa [JOK
COIIPOTUBIICHUS PE3UCTOPA U HANPSKEHUS HA https://m.edsoo.ru/ff0aa04e
pe3ucrope"
47 [TocnenoBarenbHOE M MapajuieIbHOE COCTUHEHUS 0 Bubmuorexa LIOK
MPOBOJHUKOB https://m.edsoo.ru /
48 JlabopaTopHas pabota "[IpoBepka mpaBuiia CI0KESHUS 1 bu6numoreka [IOK

Haprl)KeHHfI IIpH MOCICA0BATCIIBHOM COCIMHCHHUN

https://m.edsoo.ru/ff0aaa58
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JBYX PE3UCTOPOB"

49 JlabGopaTopHas pabota "IIpoBepka nmpaBuiia Jyisi CHITBI 1 bubmuoreka ITOK
TOKa IPH MapajyIeIbHOM COSAMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle

50 Pemenue 3agad Ha npumeHenue 3akoHa Oma s 0 bubmuoteka LIOK
Pa3IMYHOTO COEAUHEHMS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. 3aKOH 0 bubnuoreka [IOK
Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124

59 Jlaboparopnas padota "Onpenenenue paboTsl U 1 bu6mmoreka [IOK
MOILHOCTH 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DIEKTPUYECKHE LM U MTOTPEOUTENN IICKTPHUIESCKOM bu6mmoreka [IOK

53 0 )
sHepruu B ObITy. KopoTkoe 3aMbikaHue https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe

54 "DneKkTpuUecKre 3apaanl. 3apsHKCHHBIC TElla U UX 0 bubamoreta LIOK

p . PAIBL 3ap . N https://m.edsoo.ru/ff0abd2c
B3auMoAeCTBUsA. [I0CTOSIHHBIN SIEKTPUYECKUNA TOK"
KonTponbhas padota no teme "DnaeKkTpuueckue

55 3 . 0 bubmoreka IIOK
3apsJibl. apil)KeHHI)Ie Tena I/IuI/IX B3aUMO/ICHCTBUSI. https://m.edsoo.ru/ff0abead
[TocTosiHHBIH 31eKTpUYecKuil TOK"

. Bu6nuoreka IJOK

56 [TocTossHHBIC MAarHUTHI, UX B3aUMOJCHCTBHUE 0 )

https://m.edsoo0.ru /

57 Ypok-uccnenosanue "M3ydeHue nosei moCTOSTHHBIX 1 bu6numoreka [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnsutHoe 1mojie. MarauTHoe nosie 3eMJId B €To bubmoreka IIOK

58 0 )
3HAYEHHE [T KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba

59 OmneIT OpcTena. MarHuTHOE MOJe 3JIEKTPUYECKOrO 0 bu6mmoreka [IOK
TOKa MarHuTHoOE 1oJjie KaTyIIKu ¢ TOKOM https://m.edsoo.ru/ff0acld2
[IpuMeHeHne PJEKTPOMArHUTOB B TEXHUKE.

" o Bu6mmoreka IJOK

60 JlaGopatopHnas pabora "M3yueHue nercTBus 0.5

MAarauMTHOTIO I10JIA Ha IMMPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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https://m.edsoo.ru/ff0ab660
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DNEeKTPOABUTATEIb TIOCTOSIHHOTO TOKA.
Hcnonb3oBaHue anieKTpoiBUraTenieil B TeXHUYECKIX EuiG OK
61 yCTpoKcTBax W Ha TpaHcnoprte. JlaboparopHas paboTa 1 0 0 htI/tIp;I;I/(;\:ZI;asc]i) (L/Ff0ac86C
"KoHncTpyupoBanue u udyueHue padoThl T '
3JIEKTpOABUTATEINS "
OnbiTsel Dapajes. 3aKOH JIeKTPOMAarHUTHOM Bubmiorexa [IOK
62 1 0 0 https://m.edsoo.ru /
unaykiuu. [Ipasuno Jlenna
Dnextporenepatop. CriocoObl MOTydeHHs bubmmorexa [IOK
63 3IEKTPUYECKOI SHEPrUuu. DNEKTPOCTAHLIMH HA 1 0 0 https://m.edsoo.ru/
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU
IToAroToBKa K KOHTPOIILHOI paboTe Mo Teme brbnnorexa LIOK
64 " " 1 0 0 https://m.edsoo.ru /
DNEeKTPUUECKUE U MAarHUTHBIE SBJICHUS
65 KonTponbnas pabota no Teme "DiaeKTpruecKue u 1 1 0 bubmnorexa [JOK
MarHuTHbIE sIBJIEHUS" https://m.edsoo.ru/ff0ach14
66 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o TeMe 1 0 0 bubnnorexa [JOK
"TennoBsie siBIeHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o TeMe 1 0 0 bubnnorexa [JOK
"ITocTOSIHHBIN 1eKTpUYECKUH TOK" https://m.edsoo.ru/ff0acdc6
68 PezepHblit ypok. Pabota ¢ TekcTamu 1o teme 1 0 0 bubmuorexa [JOK
"MarHuTHbI€ sBiIeHUS" https://m.edsoo0.ru /
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 14.5



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
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https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanyecTBo yacoB

Jlara
Ne Kontpoun IpakTuye DJIeKTpOHHBIE M (PPOBBIE
Tema ypoka HU3yYeH
n/n Bcero HBIE CKHe st o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
1 MexaHunueckoe ABMKeHUe. MarepuaibHas TOUKa 1 0 0
9 Cucrema orcuera. OTHOCUTEIHHOCTh MEXaHUYECKOTO 1 0 0 bubnuoreka [IOK
BUKCHUSA https://m.edsoo.ru/ff0ad474
. bubnuoreka [IOK
3 PaBHOMEpHOE IPSMOJIMHEHHOE JBUKEHUE 1 0 0 https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHoe npsiMonnHeiHoe nBuxenue. CpeaHss 1 0 0 bu6mmoteka LIOK
Y MTHOBEHHAas1 CKOPOCTh https://m.edsoo0.ru /
5 [IpsiMonrHENTHOE paBHOYCKOPEHHOE IBUKEHHUE. 1 0 0 Bubmuorexa [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKOopOoCTh IPSIMOJIMHEMHOTO PAaBHOYCKOPEHHOTO 1 0 0 Bbubnuorexa LIOK
nsuxenus. ['paduk ckopoctu https://m.edsoo0.ru /
JlabopaTtopHas pabota "OnpeneneHne yCKOpEHUs Tena
7 MpY PAaBHOYCKOPEHHOM JABHUKEHUU MO HAKJIIOHHOW 1 0 1 bubamorexa LIOK
DI PaBHoyerop A https://m.edsoo.ru/ff0adb18
IJI0CKOCTH
bub OK
8 CBoOoauoe nmagenune teia. OnsiTe! [ annnes 1 0 0 " H_HOTeKa 1
https://m.edsoo.ru /
9 PaBHOMEpHOE nBHXKEHUE 110 OKPYKHOCTH. [lepuon u 1 0 0 Bbubnuorexa LIOK
qacToTa oOpaieHus. JIuHeliHast U yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
bubmuoreka IIOK
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1 0 0 https://m.edsoo.ru /
. bubmmoreka IIOK
11 [epBerit 3akoH HeroToHa. BekTop crth 1 0 0 https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Heiorona. PaBHozelicTByoIas cuna 1 0 0 Bubmmoreka [IOK



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

13 T o H C bubnuoreka [IOK
PETIH SAKOH FLHIOTOHA. LYEPOSHIMA CHI https://m.edsoo.ru/ff0ae982
14 P H bubnuoreka [IOK
€lIeHHE 33]]a4 Ha IPUMEHEHHE 3aKOHOB HproTOHA https://m.edsoo.ru/ffoaeb6e
bu6nmoreka IJOK
15 Cuna yupyrocti. 3akon Iyka https://m.edsoo.ru/ff0aeca2
16 P C bubnuoreka [IOK
enieHue 3aja4 1no reme «Cumia ynpyroctu» https://m.edsoo.ru /
17 Jlaboparopnas pabota «OnpeneneHue KecTKoCTU bubnuorexa LIOK
MIPY’KAHBDY https://m.edsoo.ru/ff0aee28
18 C Bu6nmoreka IJOK
8 TpeHid https://m.edsoo.ru/ff0af738
19 P C bubmuoreka LIOK
emnieHue 3a1ay 1no reme «Cusia TpeHUs» https://m.edsoo.ru/ff0afa26
Jlaboparopuas padota "Onpenenenue koddpduiueHTa bu6mmoreka [JOK
20 n .
TPEHHS CKOJIbKECHUS https://m.edsoo.ru/ff0af8be
Pemenne 3agau mo Teme "3akonsl Herorona. Cuia Bubmmoreka ITOK
21 n .
ynpyroctu. Cuina TpeHus https://m.edsoo.ru/ff0afb8e
29 Cuia TSHKECTH U 3aKOH BCEeMUPHOTO TSATOTEHUS. Bbubnuorexa LIOK
Y ckopenue cBOOOIHOTO TMaIeHUS https://m.edsoo.ru/ff0af044
VYpok-koH(pepeHuus "[BUKeHUE Tell BOK
23 P eper A C byt bubmuoreka IIOK
rpaBuTanmoHHoro neHrpa (ConHedHas cucrema). https://m.edsoo.ru /
lanaxktukn"
Pemenne 3agau mo Teme "Cuiia TSDKECTH M 3aKOH Bubmmoreka ITOK
24 n .
BCEMUPHOI'O TATOTEHUS https://m.edsoo.ru/ff0af5f8
[IepBas kocmuueckast ckopoctb. HeBecomocTs n bubnnoreka [JOK
25 .
Ieperpy3Ku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue maTepuanbHOW TOUKU. AOCOTIOTHO bu6nuoreka [JOK



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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
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https://m.edsoo.ru/ff0af33c

TBEpHOE Teo. PaBHOBecHe TBEPAOrO TEIa €
3aKpeIuIEHHON OChI0 BpaLlCHUs

https://m.edsoo.ru/ff0afe36

bubmuoreka LIOK
27 MowmenT cuibl. LenTp TspkecTn https://m.edsoo.ru /
28 Pemenue 3agau no reme "MomeHT cuisl. LlenTp bubmuoreka ITOK
TSAKECTH" https://m.edsoo.ru/ff0b02b4
29 [TonroToBka K KOHTPOJIBHOU pPabOTE MO TeMe bubnnoreka [JOK
"Mexannueckoe aBmxenne. Bzaumonelicrsue ten'” https://m.edsoo.ru/ff0b0408
30 KonTponbhas padora no teme "MexaHnyeckoe bubmoreka LIOK
nBrokenne. Bsaumoneiicteue ten" https://m.edsoo.ru/ffOb06ec
31 Nmnynbc Tena. Umnyabsc cuiibl. 3aKOH COXpaHEHUS bubmuorexa [JOK
HMITyJIbCa. YIIPYroe U HEYNPYroe B3auMOJEHCTBUE https://m.edsoo.ru/ffOb07fa
32 Pemrenue 3amau mo reme "3aKkoH coxpaHeHUs bubmmorexa [IOK
uMmIyibca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnus "PeakTuBHOE IBHKEHUE B bubnuorexa LIOK
MPUPOJIE U TEXHHUKE" https://m.edsoo.ru /
34 M 6 bubmoreka LIOK
CRARHTICCka paboTa 1 MOMHOCTR https://m.edsoo.ru/ff0b0a84
35 PaboTa cuiibl TSKECTH, CHIIBI YIIPYTOCTH U CHITBI Bbubnuorexa LIOK
TpeHus https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabota «OnpeaeneHne paboThl CHIIBI
36 bubmmoreka IIOK
TPEHUS NpU panIOMepHOM JBUKEHHUH Teja 1o https://m.edsoo.ru /
TOPU30HTAJILHOM MOBEPXHOCTH»
Bu6mmoreka IJOK
37 Cs3b sHepruu u padoTsl. [loTeHnanbHas sHeprus https://m.edsoo.ru /
38 Kunernueckas sneprus. Teopema 0 KHHETHYECKOU bubauorexa [JOK
SHEpPruu https://m.edsoo0.ru/ff0b0c32
39 3aKoH COXpaHEHHUsI JHEPTUU B MEXaHUKE Bub6mmorexa LIOK



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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
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https://m.edsoo.ru /

40 Jlaboparopnas padota «/3ydueHre 3aKOHA COXPAHECHUS Bubmmoreka [IOK
SHEPrUM» https://m.edsoo.ru/ffOb12fe

41 KonebaTenbHOE TBMIKEHNE U €r0 XapaKTEPUCTHKU bubamorexa LIOK

a p p https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojiebanus. BeiHyx1eHHbIE KOeOaHusI. Bubnmuorexa LHOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
. N bubnuoreka [JOK
43 MaremaTuueckuil U Npy>KUHHBIN MasSTHUKH
https://m.edso0.ru /

44 VYpok-uccienoBanue «3aBUCUMOCTh TIEPHOJIA bubnuorexa [IOK
KOJIEOaHUH OT ’KECTKOCTH MPYXKHHBI U MAaCChI TPY3a» https://m.edsoo.ru/ff0b197a

45 IIpeBpaiienre 3HEPTUN PU MEXAHUUECKHUX Bubmuorexa [JOK
KoJe0aHusIX https://m.edsoo0.ru /

46 Jlaboparopuas padota «OnpeneneHne 4acTOThl U Bu6moreka [IOK
nepuoja KojaedaHui NpyKMHHOIO MasiTHUKA» https://m.edsoo.ru/ffOblaec
Jlaboparopnast pabota «IIpoBepka HE3aBUCUMOCTH

47 nepuoaa KoiaeOaHuin 3a, [IOIBEIICHHOI0 K HUTH, OT bubmmorexa LIOK

P py3a, ’ https://m.edsoo.ru/ff0b197a
MacChl Tpy3a»

48 Mexannueckue BosIHbI. CBOICTBA MEXaHUUECKHX bubmuoreka IIOK
BOJIH. [IpofoibHbIE U IIONIEpEYHBIE BOTHBI https://m.edsoo.ru/ff0b21fe

49 Vpok-koHpepeHius "MexaHnuecKue BOJHbI B bubmiorexa LIOK
TBEpAOM Tene. CelicMuueckre BOIHBI" hitps://m.edso0.ru /

Bu6nmoreka IJOK

50 3ByK. PacripocTpaneHnne u oTpakeHHe 3ByKa https://m.eds00.ru /

51 Vpok-uccnenosanue "HabmroneHne 3aBECUMOCTH bubsmorexa [IOK
BBICOTHI 3ByKa OT 4acTOTHI" https://m.eds00.1u /

52 ['POMKOCTB 3ByKa M BBICOTA TOHA. AKYCTHYECKHI bubimorexa [IOK



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
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pe30HaHC

https://m.edsoo.ru /

53 Ypok-koHpepeHus "YiupTpa3Byk U HHGPa3BYK B bubmmorexa [IOK
IIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
54 [ToaroroBka K KOHTPOJILHOM paboTe 1Mo TeMe "3aKOHbI bubmnorexka [IOK
coxpaHeHus. MexaHn4eckre KojaeOaHusi ¥ BOJIHBI" https://m.edsoo.ru/ffOb25f0
55 KonrtponbHas pabora o Teme "3aKoHbI COXpaHEHHUS. bubmoreka LIOK
Mexanunueckue KoneGaHus 1 BOJIHBI" https://m.edsoo0.ru /
56 DIEeKTPOMarHuTHOE IoJie. DIEKTPOMAarHUTHBIE BOJIHBI bubamorexa LIOK
p ' p https://m.edsoo.ru/ffOb2abe
. Bu6nuoreka IJOK
o7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
https://m.edsoo.ru /
Ypok-koHpepenmus "[kana 31eKTpOMarHUTHBIX
58 BOJIH. Mcrnonb30BaHME 3JIEKTPOMArHUTHBIX BOJIH JIJIst bubamoreta LIOK
T ., p a https://m.edsoo.ru/ffOb2fe6
COTOBOM CBSI3U
VYpok-uccnenosanue "M3ydeHue cBONUCTB
59 AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIbI0 MOOUITEHOTO bubamorera LIOK
P m https://m.edsoo.ru/ff0b2c6c
tenedona"
60 Pemrenue 3a1au Ha onpeeneHnue 4acTOThl U IJTUHBI bu6mmoreka [JOK
3JIEKTPOMArHAUTHON BOJIHBI https://m.edsoo0.ru /
61 DnekTpoMarouTHas npupoza ceera. CKOpoCcTh CBETA. Bubmmorexa [JOK
BoustHOBBIE CBOlICTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hcrounnku cBeta. [IpsiMonnHeitHOe pacIpOCTpaHEeHUE Bbubnuorexa LIOK
ceta. 3atMenust ConHua u JIyHsl https://m.edsoo.ru/ff0b3658
63 3akoH oTpa)keHus cBeTa. 3epkana. Pemienue 3a1a4d Ha bu6mmoreka [IOK
[IPUMEHEHHE 3aKOHA OTPAXKEHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienue cBeTa. 3aKOH NMPETOMIICHUSI CBETA bubamorera LIOK
p ' p https://m.edsoo.ru/ffOb3aea
65 [TonHOE BHYTpEHHEE OTPAKEHHUE CBETA. Bbubmuorexa LIOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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https://m.edsoo.ru/ff0b2fe6
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https://m.edsoo.ru/ff0b31d0
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Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAKEHUSI B
ONTUYECKUX CBETOBOAAX

https://m.edsoo.ru/ffOb3c5c¢c

Jlaboparopnas padota "VccinenoBaHue 3aBUCUMOCTH

bubmuoreka LIOK

66 yIJla IPEJIOMIICHHS CBETOBOT'O JIyda OT yIiIa MaACHUs https://m.edsoo.ru /
Ha rpaHuiie "Bo3yx-crekyio""
Ypok-koHpepenius "Mcnob30BaHuE TTOJIHOTO bubmuroreka [JOK
67 BHYTPEHHErO OTPAKEHHMSI: CBETOBOJIBI, https://m.edsoo.ru /
ONTUKOBOJIOKOHHASI CBSI3b"
bubmmorexa [IOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI htI:sz,Izlldln:.eI;sc]J_EJ.ru O3
. bub6 OK
69 [TocTpoenue n3o0paxeHU# B TMH3AX h:tlpg:l;ll(;;ialziascl)-f).ru Iff0bddda
70 Jlaboparopuas padota "Onpenenenue GOKyCHOTO bu6mmoreka [JOK
PacCTOSHUS U ONITUYECKON CHITBI COOMpArOIeH JIMH3HI" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepennus "OnTudeckre TMH30BbIC bubmunorexa [JOK
npudops!r" https://m.edsoo.ru/ffOcOa7e
bubmuoreka IIOK
72 r .
J1a3 KaK ONTUYECKasl cucTeMa. 3peHue https://m.edsoo.ru/ffobA684
73 Ypok-konpepennus "ledextsl 3penus. Kak bu6mmoreka [JOK
COXPAHUTH 3peHue" https://m.edsoo.ru /
Pasnoxxenue 6enoro ceera B cieKTp. OMBITHI G LIOK
noIoTeKa
74 H . .
Z[1,10T0Ha CnoxeHue CeKTpalbHbIX LBETOB https://m.edsoo.ru/ffOcOfAc
HCIIEPCHUS CBETA
JlabopaTopHas padoTta "OMBITHI IO PA3TOKEHUIO
75 0eJI0ro CBETa B CIIEKTP M BOCTIPUATHIO I[BETA Bubmuorexa LIOK
MPEIMETOB MPHU UX HAOJIOICHUH Yepe3 [IBETOBbIE https://m.edsoo.ru/ffOcOe2a
¢bunbTper"
bu6 OK
76 VYpok-npakTukyM "BoiHOBBIE CBOMCTBA CBETA: nomotexa L

https://m.edsoo.ru /
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aucriepensi, uaTepdepennus u qudpakuus'

77 o Pesepd o o bu6nmoreka IJOK
nbIThl Pezepdopia u mianerapHas MOJENb aTOMa https://m.edsoo.ru/ff0c12a8
bu6mmoreka IJOK
78 [Tocrynatel bopa. Moaens aroma bopa https://m.edsoo.ru /
Hcnyckanue u noryonieHue ceera aromoM. KBaHTEI. bubnnorexa [JOK
79 . .
JInHelyaTele CIIEKTPbI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukyM "HabrogeHue criekTpoB bubmunorexka [IOK
ucnyckaHus'" https://m.edsoo.ru/ff0c1550
81 p .. Bu6nmoreka IJOK
VIMOAKTHBHOCTD H €€ BUAN https://m.eds00.ru/ff0c1672
82 Crpoenue atomHoro siapa. HykinonHast Mmoaenb bubamorera LIOK
P Apa. HYK s https://m.edsoo.ru/ff0c18ac
Bu6nuoreka IJOK
83 PagnoaxTuBHbIe peBpamieHus. M30Toms https://m.edsoo.ru/ffoclala
Pemenue 3agau mo teme: "PagnoakTUBHEIC Bubnmnoreka IIOK
84 n .
[IpEBpaLICHUA https://m.edsoo.ru/ffOclbda
bubmunoreka IIOK
8 Heprox monypacraza https://m.edsoo.ru /
86 VYpoxk-koHpepenuus "PagroakTHBHbIE U3Ty4EHUS B bubmuorexa [JOK
MpupoJie, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SAnepHsbie peakiyy. 3aKOHbI COXPAHEHUS 3apsAA0BOTO U bubnnorexa [JOK
87
MacCOBOI'0 YUCEI https://m.edsoo.ru/ff0c1c58
88 DHeprus CBI3U aTOMHBIX s7iep. CBsA3b MAaCChI U Bubmuorexa LIOK
SHEpPruu https://m.edsoo.ru/ff0cld7a
" " Bubmuorexa LIOK
89 Pemenue 3anau mo teme "SnepHple peakium https://m.edsoo.ru /
90 Peakuuu cuntesa u nenenus saep. Mcrounnku Bu6nuoreka IJOK

sHeprun CoJiHIIA U 3BE3NT

https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c12a8
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

01 Ypok-koudepenmus "SAnepuas snepreTuka. JeicTBus 1 1 bubmmoreka [IOK
pPaJMOaKTUBHBIX U3TyYECHHUI Ha KUBBIC OPTaHU3MBI" https://m.edsoo.ru /
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME

92 "ek ek 1 0 bubanoreka [JOK

JIEKTPOMArHUTHOE T0JI€. DJIEKTPOMarHUTHHIE https://m.edsoo.ru/ff0c223e
BoJIHBL. KBaHTOBBIC sSIBIICHUS"
KontposbHas pabota mo teme "DIeKTPOMarHUTHOE
bubmuoreka LIOK

93 mosie. DJIEKTPOMarHuTHbIE BOJIHBI. KBaHTOBBIE 1 0 )

. https://m.edsoo0.ru /
SIBIICHUS

94 [ToBTOpenue, 0600meHne. JlaboparopHbie pabOTHI 1O 1 1 bu6nmoreka [JOK
Kypcy "B3aumopeiictBue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpeHme, 0600meHue. Pemenne pacueTHBIX U bubmoreka [JOK

95 " " 1 0 )

Ka4eCTBEHHBIX 3a7a4 1o Teme ""TennoBbie TpoLecchl https://m.edsoo.ru/ff0c2572

96 Pemennie pacueTHBIX M KaU€CTBEHHBIX 33]1a4 110 TEMe 1 0 bu6mmoreka [JOK
"KIIJI TeruioBbIX nBurateneit” https://m.edsoo.ru/ff0c2a22

97 Pemennie pacueTHBIX M KaU€CTBEHHBIX 33]1a4 110 TEMe 1 0 bu6mmoreka [JOK
"KII[ snekTpoycTaHOBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, 0600meHne. JlaboparopHbie pabOTHI TIO bubnmoreka [IOK

98 " " 1 1
Kypcy "CBETOBBIC SBICHUS https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menue. Pabota ¢ TekcTamu Mo Teme bubnnorexa [JOK

99 1 0
"3aKOHBI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpenue, 0606menue. Pabota ¢ TekcTamu Mo Teme 1 0 bubmnorexa [JOK
"Konebanus u BOTHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606meHue. Pabota ¢ Tekctamu 1o Teme 1 0 Bbubmmorexa [IOK
"CBeToBbI€ sIBICHUSA" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenue, 0606menue. Pabota ¢ TekcTamu 1Mo Teme 1 0 bubmuorexa IJOK
"KBanToBas u siaepHas puzuka" https://m.edsoo.ru /
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https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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