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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3vke Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUsI COCTaBJICHA Ha
OCHOBE TIOJIOXKEHHM U TpeOOBaHMI K pe3ybTaTaM OCBOEHUSI Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBarenbHOI mporpammel, ripeacTaBieHHbIXx B DI'OC 00O, a taxxke ¢ yuéTtom padboueit
nporpamMmel Bocriutanust 1 KoHmeniuu npenojgaBanus yaeOHOro npeamera « Duznkay.

ConepxxaHue  mporpaMMbl 1O (U3MKE  HampaBieHO Ha  (opMupoBaHUE
€CTeCTBEHHOHAYYHOM IPaMOTHOCTH OOYYarolIMXCsS W OpraHU3alldi0 U3ydeHus (U3UKU Ha
JIesITeTbHOCTHON OCHOBE. B mporpamme 1o pu3nuke yIUTHIBAIOTCS BO3ZMOXKHOCTH y4€OHOTO
npeaMmeta B peanusaruu TpedoBanuii ®I'OC OOO k mIaHUPyeMBbIM JIUYHOCTHBIM U
METanpeIMETHBIM  pe3yJibTarTaM  OOyuYeHMs, a TakKe MEXIPEIMETHbIE  CBS3U
€CTEeCTBEHHOHAYYHBIX YUEOHBIX TPEAMETOB HA YPOBHE OCHOBHOTO 00IIIET0 00pa30oBaHUsI.

[Iporpamma no ¢u3MKe ycTaHaBIMBAET paclpeiesieHUe y4eOHOro MaTepuara 1o rojaam
oOydenus (IO Kiaccam), mpejjaraeT MPUMEPHYIO IOCIEI0BATEILHOCTh M3YUYCHHS TEM,
OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHUSl MPEIMETHOTO COJEpKaHUA U YYETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroOIIUXCS.

[Iporpamma no ¢Qusuke pazpaboTaHa C LEIbIO OKa3aHHUS METOJAMYECKOW MOMOIIH
YUYUTENIO B CO3JJaHUU padoueil MpOorpaMMBbl O Y4EOHOMY MPEIMETY.

dusnka SABISIETCS CHUCTEMOOOPA3yIOMUM I  €CTECTBEHHOHAYYHBIX  YUEOHBIX
MPEAMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIECCOB U SIBIICHUH,
U3y4aeMbIX XUMHUEH, OnoJioruei, acTpoHoMuel 1 ¢pusndeckon reorpadueii, BHOCUT BKJIaI B

€CTECTBEHHOHAYUYHYI0 KapTUHY MHpa, MPEIOCTaBIsSIeT HauboJjiee sCHble 00pa3libl
1
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NPUMEHEHUs] HAYYHOTO METOJa IMO3HAHMS, TO €CTh CHoco0a MOJMy4YeHHUs JTOCTOBEPHBIX
3HAHHUU O MUpE.
OpHa U3 rIaBHBIX 33124 PU3NIECKOr0 00pa30BaHUsI B CTPYKType 00111ero oopa3oBaHus
COCTOUT B (DOPMUPOBAHMM E€CTECTBEHHOHAYYHOM TPaMOTHOCTH M HMHTEpeca K HayKe y
00yJaroImxcs.
N3ydyenne ¢u3ukun Ha 0a30BOM YypOBHE NPEIINOJAaraeT OBJAJCHUE CIEIYIONIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:
e HAy4YHO OOBSCHATDH SBJICHUS;
e OIICHUBATh U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIeI0BAHNUS;
e HHTEPIPETUPOBATH JAaHHBIE U UCIOJIb30BaTh HAYUYHBIE JIOKA3aTelIbCTBA JIJIS
MOJTyYEHHs BEIBOJIOB.
[enn n3yuenus: (U3MKM Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs OINpENeICHBI B
Konnenmuu mnpenogaBanusi yudeOHoro mpenmera «®Puszuka» B 00pa3oBaTENIbHBIX
opranm3anusx Poccuiickoin @enepanum, pean3yomux OCHOBHbIE 00IE00pa30BaTEIbHbIC
IporpaMMbl, yTBepkAEHHON pemieHueM Kosuternn MuHHcTEpcTBa  IPOCBELICHUS
Poccuiickoit @enepanuu (mpotokost oT 3 nexadpst 2019 r. Ne [TK4BH).
Henu uzyvyenusi pusukm:
e IpHOOpEeTEeHHE HMHTEpeca M CTPEMIICHUS OOYYarOIIMXCS K HAYYHOMY H3YYEHHUIO
OPUPOJIbI, PA3BUTUE UX UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TPEJCTABICHMN O HAYYHOM METOJAE TMO3HaHWA U (opmHupoBaHUE
HCCJIEIOBATENIbCKOTO OTHOIICHHUS K OKPYIKAIOIINM SIBJICHUSM;

e (opMHpoBaHHE HAy4YHOTO MHPOBO33PEHHsSI KaK pe3yJbTaTa HW3Y4YCHHs OCHOB
CTpOEHMS MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKHU;

e (dopmupoBaHME TPEACTaBICHUA O poid (PU3MKU JJs  Ppa3BUTUA JPYTUX

€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTHII;

e pa3BUTHE MPEACTABICHHN O BO3MOXHBIX cepax Oyayuieil mpodeccuoHaTbHON

JesITeIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K JajbHEMIIeMy OOy4eHHIO B
STOM HaIpaBIICHUU.
JlocTmkeHne STUX Liejel mporpammbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETrO
00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIICTIYIONMINX 3a1a4:
e TMpHOOpeTeHHEe 3HAHWUK O TUCKPETHOM CTPOCHHH BEIIEeCTBA, O MEXaHHMYECKHX,
TEIUIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpUOOpEeTEeHHWE YMEHUU ONHUCHIBAaTh M OOBACHITH (UUYECKUE SIBICHHUS C
MCTIOJIb30BaHUEM MOTYYCHHBIX 3HAHU;

e OCBOCHHE METOJIOB PEIICHHUs MPOCTEHIIMX Pacu€THBIX 3aJad C HCIOJIh30BAaHHEM
(bu3HUecKUX MOJIeNel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YyMEHHH HAOIIOAATh NPUPOIHBIC SIBICHUS W BBINOJHATH OIBITHI,
nabopatopHble pabOThl M IKCIEPUMEHTAIbHBIE MCCIEA0BAHUS C MCIOIb30BaHUEM
U3MEpPUTETBHBIX TPUOOPOB;
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e OCBOCHHE MPHUEMOB pabOTHl ¢ MHPOpMAIUEH (HU3NIECKOTO COACPIKAHUS, BKIFOUAs
HH(OPMAITUI0O O COBPEMEHHBIX TOCTIDKCHHSIX (U3UKH, aHATN3 U KPUTHUIECKOE
OLICHMBaHUE UH(OpMaIIIH;

e 3HAKOMCTBO cO cdepaMud TPOPECCHOHATHHON NEATEeIHbHOCTH, CBSI3aHHBIMU C
¢U3UKON, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JOCTHKCHHSIX
(duznIecKoil HayKu.

Ha uzyuenne pu3uku (6a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO O0IIIETO 00pa30BaHMs

oTBoaUTCS 238 yacoB: B 7 Kjacce — 68 yacoB (2 yaca B HeJieq0), B 8 kitacce — 68 yacoB (2
yaca B Hememwo), B 9 kmacce — 102 wyaca (3 waca B HeJENo).

[Ipensaraemelii B mporpamMmme 1o (hU3MKe NepeyeHb J1abOpaTOPHBIX PabOT U OIBITOB
HOCHUT PEKOMEHATEIbHbIN XapaKTep, YUUTENb JIelaeT BbIOOp MpOBEAEHUS 1a00paTOPHBIX
paboOT U ONBITOB C YYETOM HHIMBUIYAIBHBIX OCOOEHHOCTEH OOYy4aroUuIuxcs, CIHCKa
DKCIIEPUMEHTAJBHBIX 3aJaHuil, NpeIJaracMbplX B PaMKaX OCHOBHOI'O T'OCYJapCTBEHHOIO
AK3aMeHa 1o (PU3HUKe.

COIEPXAHUE OBYYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ posib B IO3HAHUM OKPY/KAOIIEero Mupa.

®u3uka — Hayka o mpupoje. SBnenus npupoasl. DU3nuecKue sIBJICHUS: MEXaHUYECKHUE,
TETUIOBBIE, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckne BenWUuHbI. M3mepeHue pusznueckux BenuyuH. Ousnyeckue mpudophI.
[TorpemHocTh M3MepeHn. MexyHapoIHas CUCTEMA €IUHMUII.

Kaxk ¢u3suka u npyrue ecTeCTBEHHbIC HAYKH W3Y4YarOT Mpupoy. EcTecTBeHHOHAYUHbBIN
METOJ TIO3HAHMS: HAOJIOJICHUE, MOCTAHOBKA HAYYHOT'O BOIPOCA, BBIJBMKCHHUE THUIIOTES,
AKCIIEPUMEHT IO TPOBEPKE THUIOTE3, OObsICHEHHE HabJrogaeMoro spieHus. OnucaHue
(U3UYECKUX SIBJICHHUH C TOMOIIBIO MOJIEIICH.

Jemoncmpayuu.

1. MexaHn4deckue, TEMI0BbIe, SIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUSL.

2. ®dusznueckue npubOOPHI U MpoIEeypa MPSIMbBIX U3MEPEHUM aHAJIOTOBBIM U LIUGPOBBIM

pruOOPOM.

Jlabopamopnvie pabomul u onvimeol.

1. OmpeneneHue 1EHbI IeTEHUS ITIKAJIbl U3MEPHUTEIHLHOTO TTprbOpa.

2. N3mepeHue pacCTOSHUU.

3. HM3mepenue o6bEMa )XUAKOCTH U TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MajbIX TeEl.

5. M3MepeHue teMmreparypbl NpU MOMOINM KHUAKOCTHOTO TEPMOMETPA M JATUUKA

TEMIIEPATYPHI.
6. IIpoBeneHue mccnenoBaHUs MO MPOBEPKE TMIIOTE3bL: JAJbHOCTH IMOJNETA IIAPUKA,
MYIIEHHOI'O0 TOPU30HTAIBHO, TEM 0OJIbIIIE, YeM 0OJIbIlIE BHICOTA MYCKA.
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Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BeliecTBa: aTOMbI U MOJIEKYJbI, UX pa3Mepbl. ONBIThI, JT0Ka3bIBAIOIIUE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>keHne vacTul BemlecTBa. CBS3b CKOPOCTH JABMIKEHHS YACTHUI C TEMIIEPATYpPOM.
bpoyHnoBckoe nBuwxkenue, nuddysusa. BaumonericTBie 4acTHUI] BEIIECTBA: MPUTKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH U TBEPIBIX
(KpucTammmyeckux) Ten. B3auMocBsi3b MEXIy CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX
COCTOSIHUSIX ¥ MX aTOMHOMOJIEKYJISIPHBIM CTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM
BOJIbI.

Jlemoncmpayuu.

1. HaGnrogeHne OpOyHOBCKOTO IBH>KEHHS.

2. HabGmonenue muddyszun.

3. HaOmionenue siBneHui, OOBSACHSIOMIUXCS NPUTSHKCHUEM WM  OTTaJIKWBAHUEM

YacCTHII BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OrleHKa 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOIb30BaHUEM (GoTorpaduii).

2. OmnbITHI 10 HAOJIIOICHUIO TETVIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThI IO OOHAPYKEHUIO JCHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBuskeHue U B3aumMo/ieiicTBHE TeJl.

Mexannueckoe aBuxkeHHe. PaBHOMepHOE M HepaBHOMEpHOe JBHkeHUE. CKOPOCTh.
CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JBMKEHHUH. Pacy€T myTu U BpeMEHHU JIBUKEHUSL.

SIBreHne mHepUMHU. 3aKOH MHEpUMH. B3auMonaeicTBue Ten Kak NMpUYMHA U3MEHEHUS
CKOpPOCTH JIBMkKeHUA Teld. Macca kak Mepa MHepTHOCTH Tena. [InmoTHoCTh BemecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IlMHUIIE 00BEMA BEIIECTRA.

Cuita Kak xapakTepuCTHKa B3auMojercTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
N3MepeHue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBJIEHHE TATOTEHUS U cuia TsbkecTu. Cuna
TSDKECTH Ha Apyrux 1maHerax. Bec tena. HeBecomocts. CrioskeHue Cuil, HAITPaBIECHHBIX 10
onHou mpsimoil. PaBHoxeicTByromas cuil. Cuna TpeHus. TpeHHe CKOJIbKEHHS U TPEHHE
MoKos. TpeHue B IpUpoJie U TEXHUKE.

Jemoncmpayuu.

1. HabnromeHne MexaHMYeCKOTo JBMKEHUS Tea.

2. U3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.

3. HaOnroneHue siBJCHUS UHEPIIVH.

4. HalGmoneHne u3MEHEHUsl CKOPOCTH TIPU B3aUMOJICHCTBUU TeEl.

5. CpaBHEHUE Macc MO B3aMOJICHCTBUIO TEIL.

6. Cno)keHue CuJjl, HalpaBJIECHHbBIX IO OJTHON MPSIMOM.

Jlabopamopnuie padomel u onvimol.

1. OmpexenieHre CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIapuKa B >KUIKOCTH, MOJIEIU

ANEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).
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Omnpenenenue cpeHed CKOPOCTH CKOJIbKEHUsSI OpycKa MU MIapUKa 10 HAKIOHHON
IIJIOCKOCTH.

OmnpeneneHre MWIOTHOCTH TBEPIOTO TeNA.

OMnBITHI, IEMOHCTPUPYIOIIKME 3aBUCUMOCTb pacTshKeHUs (Iedopmaiiuu) npys>KUuHbL
OT MPHUJIOKEHHOMN CHUIIBI.

OnbITHL, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tela
Y XapaKTepa CONPHUKACAIOIINXCS TIOBEPXHOCTEM.

Pasnen 4. /laBienne TBEPABIX TeJl, JKUAKOCTEH U ra3os.

JlaBnenne. CrnocoObl yMEHBIIIEHHS M yBeJIWYeHUs JaBiieHus. JlaBieHue Trasa.
3aBUCUMOCTh JIaBJICHHMS ra3a oT oObéMa, TeMmreparyphl. Ilepenaya naBiieHUS TBEPABIMU
TeJIaMU, )KUAKOCTSIMM M razamMu. 3akoH Ilackams. IIlHeBMaTHueckrue MalMHbl. 3aBUCUMOCTh
JABJICHUS KUJKOCTH OT TIIyOuHbI. ['mapocrarnueckuii napagokc. CooOmaromumuecs: Cocyabl.
I'mapaBnnyeckrue MEXaHU3MBI.

Atmocdepa 3emnu u atMocepHoe paBiaeHue. [IpuanHbI CymecTBOBaHUS BO3AYIIHON
o6omouku 3emun. OnbiT Toppudennu. M3mepernue armochepHOTo AaBicHUsA. 3aBUCUMOCTD
aTMoc(epHOro AaBJEHUS OT BBICOTHI HaJ YpOoBHeM Mops. [lpubopbl s uU3MepeHus
aTMOCc(EepHOro TaBJICHUS.

JlelicTBUE >KMJIKOCTM W Ta3a Ha IMOTPy>XEHHOE B HHUX TeIo. BeITamkuBaroias
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue Ten. Bo3nyxormnnaBanue.

Jlemoncmpayuu.

o v A wN e

~

3aBUCUMOCTH JABJICHUS ra3a OT TEMIIEPATYPHL.

[Tepenava naBiieHUs KUIKOCTHIO U Ta30M.

CooO6miaromuecs: CoCy/Ibl.

I'mppaBnuueckui npecc.

[IposiBeHue necTBUs aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHJIBI OT O0BEMA MOTrPYKEHHOW 4YacTU Tejla U
IIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue IUIaBaHUs TEI: IUIABAHWE WM IOTPYKEHHE TeEJI B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEU Tesa U KUJKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

WccnenoBanne 3aBUCMMOCTH Beca TeJia B BOJIC OT 00bEMa MOTPYKEHHOM B )KUJIKOCTh
YacTH Tea.

OnpeneneHue BBITAIKUBAIONIEH CHIIbI, JEWCTBYIONIEH Ha TEJO, MOTPYKEHHOE B
JKUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAIIKMBAKOUIECH CHUJIbI, JCHCTBYIOIIEHM HA TEJIO B
JKHJIKOCTH, OT MACChI TeJa.

OnbITHI, AEMOHCTPUPYIOIIHNE 3aBUCHMOCTD BBITAIKUBAIOIIEH CHUJIbI, JEHCTBYIOLIEH
Ha TEJIO B JKUJKOCTH, OT O0OBEMA MOTPY>KEHHOW B KUIKOCTh YaCTH Tejla U OT
IUIOTHOCTH JKUJKOCTH.
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5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAHHUE JIOAKU U OIpEIEICHUE €€
IrPy30I0ABEMHOCTH.

Pasnen S. PaGora u MOIIHOCTH. DHepPrusi.

Mexannueckas paboTa. MOIIIHOCTb.

[IpocTble MexaHW3MBbI: pblyar, OJIOK, HaKJIOHHAs MJIOCKOCTh. [IpaBuiio paBHOBeCHs
prryara. [ Ipumenenue nmpaBusia paBHOBECHUS phluara K 0JI0KY. «30JI0TOE IPABUIIO» MEXaHUKH.
KIIJI mpocTsix Mexanu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckasa sHeprus. KuHetnueckas u noreHuuaibHas sHeprus. [IpeBpamenue
OJIHOTO BHJIa MEXaHUYECKOU S3HEPTUU B IPYTOW. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenve pabOThl CUJIBI TPEHUS IMPU PaBHOMEPHOM JBM)KCHHUU Tella I10

TOPU30HTAIILHON NTOBEPXHOCTH.
2. HccnenoBanue ycioBUM paBHOBECHS pblyara.
3. Uzmepenue KII/l HaKTOHHON NIIOCKOCTH.

4. H3ydeHue 3aKOHA COXPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIACC

Pa3neu 6. TensioBble siBJIeHUS.

OCHOBHBIE TOJIOKEHHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHMSI BEIIECTBA.
Macca u pazmepbl aTOMOB UM MOJIeKYJ. OTbIThI, TOATBEPKAAIOIINE OCHOBHBIE TOJIOKEHUS
MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopenu  TBEPAOTrO, KUAKOTO U ra3o00pa3HOr0  COCTOSHHMM  BELIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, )KMAKOCTEH U TBEPABIX
T€JI HAa OCHOBE TMOJIOKCHUN MOJICKYJISIPHO-KHUHETHYECKON Teopur. (CMmayuBaHHE U
KalWJUISIPHBIC SIBJICHUS. TemIoBO€ pacCIupEHUE U CKATHE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHHUS YaCTHII.
Buaytpennsiss aHeprus. CrocoObl M3MEHEHHs BHYTPEHHEW HHEpPruu: Terulonepenada u
coBepIieHre padoThl. Buabl Terionepeaaun: TEMIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYCHHE.

KoanduecTBo TemIoTHL. Y AeabHasA TEINIOEMKOCTD BEIECTBA. 1€II000MeH U TEIJIOBOE
paBHOBecHe. YpaBHEHHWE  TeIUIloBoro  OamaHca. IlmaBiaeHme W OTBepJcBaHHE
KPUCTAJUIMYECKUX BEIIECTB. YJelbHas TerjioTa IuwiaBieHus. [lapooOpa3oBanue u
koHjaeHcanus. Mcnapenue. Kunenue. YaenbHas Temiora napooOpa3oBaHus. 3aBUCUMOCTh
TeMrepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JIaBJICHHUS.

BrnaxunocTts BO3yXa.

DHeprusi TOIMBa. Y IeJibHasi TEII0Ta CrOPaHUs.

[Tpunnmner pabotsl TeroBbix aBurateneit KIIJ[ TenmoBoro npuratens. TerioBbie
JIBUTATEJU U 3alIATA OKPYKAIOIIEH CPEeIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.
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10.
11.
12.
13.

Habnronenune 6poyHOBCKOTO ABUKEHUSI.

Hab6nronenune nuddysun.

HabGnronenue siBneHuit cMaynBaHUS U KaMWUISIPHBIX SBJICHUH.
Habmronenue TenioBoro paciimpeHus Tei.

N3MeHenne paBieHUs] Ta3a MNpU HM3MEHEHWH O00bEMa HW HarpeBaHUM WM
OXJIAKICHUH.

[IpaBuia u3MepeHus: TEMIEPATyPhI.

Bunae! Termonepenaun.

OxnaxjaeHue Ipu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuH pabOThl BHCIIHUMU CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
Habmronenne xuneuus.

Habmronenune mocTostHCTBA TeMIepaTyphl IIPH TUIABICHUH.
Mojenu TenJIOBBIX JIBUTaTEIICH.

Jlabopamopnuie pabomel u onvimol.

1.

2
3
4.
5

10.
11.
12.
13.

OnbITB IO OOHAPYKEHUIO TEUCTBUS CHIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

OnbITEI O BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WIIA Caxapa.

OnbIThI 1O HAOJIOICHHUIO TETIJIOBOTO PACIIUPEHUS I'a30B, )KUIKOCTEH U TBEP/IBIX TEIL.
Onpenenenre AaBieHUs BO3yXa B OajuIOHE IIITPULIA.

OnbITHl, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh JIaBJIEHUS BO3[yXa OT €ro oobéma u
HarpeBaHus WM OXJIaXKICHUS.

[IpoBepka rUMOTE3bl JHUHEMHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUIAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIiepaTyphl.

Habuntoienne n3MeHeHrs BHYTPEHHEW SHEpruM Tela B pe3yJibTaTe Teruionepeaadn
1 pabOThl BHEIIHUX CHUII.

WccnenoBanue sBIEHUS TEMJIOOOMEHA MPU CMEUIMBAHUU XOJIOAHOW M ropsiuen
BOJIBI.

Omnpenenenre KOJMYECTBAa TEIJIOTHI, MOJIYYEHHOTO BOJOW IMpHU TEIIOOOMEHEe ¢
HArpeThiM METAJUINYECKUM LUIIMHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

OmnpeneneHrne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Omnpenenenre yneapHON TEIUIOTHI IJIABJIEHUS JbJA.

Paznen 7. DaekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

DnekTpuzanus Ten. /[Ba poaa aneKTpuyecKux 3apsaoB. BzauMoaencTBue 3apsyKkeHHbIX
ten. 3akoH Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJACHCTBUS 3apsDKEHHBIX TEI OT BEITUUYHHBI
3apsiIOB M PACCTOSIHUSI MEKTy TEIaMu).

Onextpuyeckoe nosne. Hanpsok€HHOCTh — 3nekTpuueckoro  noss.  IIpunimn
CYNEPIIO3ULINU PJIEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIeMEHTApHBIN AeKTpuyeckuil 3apsa. CtpoeHue
atoma. [IpoBOTHUKY M TUAIEKTPUKH. 3aKOH COXPAHEHUS JIEKTPUYECKOIO 3apsi/ia.
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DJIEKTPUYECKUA TOK. YCJIOBHUSL CYHIECTBOBAHUS DBJIEKTPUUYECKOrO TOKa. VCTOUHMKHM
MOCTOSTHHOTO TOKA. JIeHCTBUS IEKTPUUYECKOTO TOKa (TEIIOBOE, XMMUYECKOE, MAarHUTHOE).
DIEKTPUYECKUM TOK B )KUJKOCTSIX U razax.

Onektpuueckas nenb. Cuiia Toka. JnekTpuueckoe HampsbkeHue. ConpOTHBICHUE
IPOBOJHUKA. YNIEIBHOE CONPOTUBIICHHE BellecTBA. 3akoH OMa [ ydyacTKa LEMH.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHNE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 3JEKTpUYECKOro Toka. 3akoH Jxoyns—JIleHma. Dnexkrpudeckue
LETH U OTPEOUTENH NEKTPUUECKOM d3Hepruu B ObITy. KopoTKkoe 3aMbIKaHUE.

[TocTrosiHHBIE MarHuThl. B3anmoneicTBUE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MaruuTtHoe nose 3eMJIu U €ro 3Ha4eHue ISl KU3HU Ha 3emie. OnbIT Opcrena. MarautHoe
MOJIe DJICKTPUYECKOro ToOKa. I[IpuMeHeHHWe »3IEeKTpOMarHuToB B TeEXHUKE. J[lelicTBue
MAarHUTHOTO TMOJISI Ha NPOBOAHUK C TOKOM. OJEKTPOJABUTATENb IMOCTOSIHHOIO TOKA.
Hcnonb30BaHuE 3JIEKTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apajned. SBieHue >JIEKTpOMarHUTHOM uHAyKnuu. IlpaBuno Jlenna.
Onextporenepatop. CrocoObl MOMYyUYEHUS DJIEKTPUUECKOW SHEPIHH. IJICKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

DJIeKTpU3aLus TEN.
JIBa poJia 3JIEKTPUUYECKUX 3apSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO M AEHCTBUE DIIEKTPOCKOIA.
DIIEKTPOCTATUYECKAsT UHAYKIIHS.
3aKOH COXpPAHEHUS JICKTPUUECKUX 3aPSAI0B.
[IpoBOHUKY Y TUBJIEKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTouHMKM TOCTOSIHHOTO TOKA.
JIeHiCTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUI TOK B AKHUJKOCTH.
. ['a30BbIM pa3zps.
. I3mepeHune cuibl TOKa aMIepMeTPOM.
. I3MepeHue 3JIeKTpUUECKOro HAPSKEHUS BOJTBTMETPOM.
. Peocrar u MmarasuH COIpOTUBIICHUHN.
. BzaumoiericTBrE TOCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOKHOCTH PA3ICJICHUS MTOJFOCOB MarHuTa.
. MonenupoBaHWE€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MATHUTOB.
. OneIT Dpcrena.
. MarHuTHoE 1noJje Toka. DJIEKTPOMarHur.
. JleicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.
. DNEeKTPOABUTATETh TOCTOSIHHOTO TOKA.
. UccnenoBanue sIBIICHUS 3JIEKTPOMArHUTHOM MHIYKIIHAH.
. OnbiTel @apajnes.
. 3aBUCUMOCTb HaIPaBJICHUSI UHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHUSI.
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25.

SHCKTPOFCHepaTOP ITIOCTOAHHOI'O TOKA.

Jlabopamophsie pabomul u onvimol.

1. OnbITHI IO HAOIIOJECHUIO JICKTPU3ALUHU TET UHAYKIMEH U MPU COMTPUKOCHOBEHUHU.

2. HccnenoBanue OeHCTBUS AIEKTPUUYECKOTO TOJISI HA IPOBOJIHUKHU U JUAIEKTPUKH.

3. COopka u rnpoBepka padOThl ITEKTPUUECKON 1IETTH MOCTOSTHHOTO TOKA.

4. U3mepeHue u peryampoBaHue CHIIbI TOKA.

5. M3MepeHue u peryampoBaHUE HANIPSIKEHUS.

6. MccnenoBaHne 3aBUCHMOCTM CHJIBI  TOKa, UAYUIETO 4Yepe3 pe3ucTop, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.

7. OnbITBL, JIE€MOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPUYECKOIO COMPOTHUBIICHUS
MPOBOJIHUKA OT €T0 JUIMHBI, IJIOIIA MTONIEPEYHOr0 CEUCHUSI U MaTepurala.

8. IIpoBepka mpaBwiia CIOXKEHHUS HANPSHKEHUH MPH MOCIEN0BATEIbHOM COCIMHEHUN
JIBYX PE3UCTOPOB.

9. IIpoBepka npaBuiia sl CUJIbI TOKA IPU NAapaJUIEIbHOM COEIMHEHUH PE3UCTOPOB.

10. Omnpesenenue paboThl IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

11. OnpeneneHne MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIICIISIEMON Ha PE3UCTOPE.

12. MccnmemoBanme 3aBUCUMOCTH CUITBI TOKA, UAYIIETO YEPE3 JIAMITOUKY, OT HAITPSKEHUS
Ha HEW.

13. Onpenenenne KII/[ Harpesarens.

14. UccnenoBaHre MarHuTHOT'O B3aUMOJICUCTBHUS MMOCTOSIHHBIX MarHUTOB.

15. I3ydeHue MarHuTHOTO TMOJSl TOCTOSIHHBIX MAarHUTOB MPU UX OOBEIUHEHUH WU
pa3iciICHUN.

16. MccnenoBanue AENCTBHS JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OOBITHI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI B3aUMOJECHCTBUSl KATYIIKU C
TOKOM U MarHuTa OT CUJIbI TOKA U HAIIPaBJICHUS TOKA B KaTYIIIKE.

18. I3yueHue AeicTBUSI MArHUTHOTO TOJISI HAa MPOBOIHUK C TOKOM.

19. KoHCcTpyHnpoBaHue u n3ydeHue padoThl AIEKTPOIBUTATEINS.

20. U3mepenue KII/I anexkTpoaBuraTebHOM yCTaHOBKH.

21. OIBITHI IO UCCIIEIOBAHUIO SIBICHUSI 3JIEKTPOMAarHUTHONW MHIAYKIIUN: UCCIICIOBAHKE
W3MEHEHUM 3HAYEHUS U HApaBJICHUS UHIYKIIMOHHOTO TOKaA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJEHHUS.

Mexanuyeckoe  JBUIKECHUE. MarepuanpHass ~ TOYKa. Cucrema  orcuéra.
OTHOCUTENTBHOCTh MEXAHUYECKOTO JIBMXKEHUSA. PaBHOMEpHOE MPSIMOIMHENHOE IBUKCHHUE.
HepaBHoMepHOE npsMonnHeiiHoe aABrxeHue. CpeaHsss 1 MTHOBEHHAs CKOPOCTh Teja MpHU

HEPABHOMEPHOM JBHKCHUH.
VYckopenue. PaBHOyckopeHHOE mNpsMoiuHelHoe aBuxkeHue. CBOOOIHOE TMajeHue.
OmnbiTel ['anunes.
PaBHOMEpHOE NBIKEHHE TT0 OKpYXKHOCTHU. [lepron u yactora oOpamenus. Jlnneiinas u

yrioBast ckopocTH. LleHTpocTpeMuTennbHOE YCKOPEHHE.
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[Tepssiit 3akoH HeroToHA. BrOpon 3akon Hetotona. Tperuit 3akon Hetotona. [Tpuniun
CYIEPIIO3ULIAN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CUiia TPEHUSI CKOJBXKEHUSI, CUJIa TPEHUS
MOKOS1, IPYTHE BUABI TPEHUS.

Cuna TSXKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO MaiCHHUS.
JIBmwxenne maHeT Bokpyr Counnma. IlepBas xocMuueckas ckopocTb. HeBecomocTh u
MEPETPY3KHU.

PaBHOBecue maTepuanbHO TOUkH. AOCOMOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO
TeJa ¢ 3aKPEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. I3mMeHnenue nmmyJsibea. MIMIynbC cuiibl. 3aKOH COXPAHEHHS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannueckas padoTa U MOIIIHOCTh. PaboTa CUil TSXKECTH, YIPYyrocTH, TpeHusi. CBA3b
sHepruu U padotsl. [loTeHManpHas SHEPTUs Tejia, MOAHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToreHunanbHass BSHeprus cxaTtol npyxkuHbl. KunHetnueckas sHeprus. Teopema o
KMHETUYECKOW 3HEPTUU. 3aKOH COXPAaHEHUS MEXAHUYECKON SHEPIUH.

Jlemoncmpayuu.

1. HaGmroneHue MexaHU4eCKOTo ABUKEHHUS Tela OTHOCUTEIIBHO Pa3HBIX TE OTCUETA.

2. CpaBHEHME MyTEW U TPACKTOPUM JIBUKEHUSI OJTHOTO M TOTO K€ T€JIa OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

N3mepenne cKkopoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKCHMUS.

HccnenoBanue nmpru3HakoB PaBHOYCKOPEHHOTO JIBUKEHHUS.

HaOnronenue aBMKEHUsI TeJia Mo OKPYKHOCTH.

HaGnronenne MexaHWYeCKHX SIBICHUHM, MPOUCXOISAIIMX B CHCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

o v kW

3aBUCHUMOCTb YCKOPEHUS T€JIa OT MACChl TEJIA U IEUCTBYIOIEH Ha HETO CUJIBI.

8. HaOmronmenue paBeHCTBA CUJI IPU B3aUMOICHCTBUU TEJL.
N3MeHeHnue Beca Tesa Mpyu yCKOPEHHOM JIBUKCHUU.

10. [Iepenaya nmmynbsca npu B3auMOJICVCTBUM TE.

11. [IpeoOpa3zoBaHus SHEPTUM NPU B3aUMOJICHCTBUU TEll.

12. CoxpaHeHHE UMITyJIbCa IIPU HEYNIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHHEe UMITYJIECa TP a0COFOTHO YIIPYTOM B3aUMOJICHCTBUMU.

14. HabnrozieHre peakTUBHOTO JABUKCHHUS.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MPU CBOOOAHOM MaJICHUU.

16. CoxpaHeHHE MEXaHWYECKOW OHHEPruu TNpH JBUKEHUM Tejla ToJ JICHUCTBHUEM
IPY/KHUHBI.

Jlabopamopnule pabomel u onvimol.

1. KoncTpyupoBanue TpakTa AJisl pa3roHa U JadbHEUIIEr0 paBHOMEPHOTO JABUKEHUS
IapyKa WU TEJIEHKKH.

2. Ompepenenue cpeHell CKOPOCTU CKOJbKEHUSI OpyCKa WM ABUKEHUS IIapuKa 10
HAKJIOHHOU TUIOCKOCTH.
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10.

11.

OmnpeneneHre yCKOpEHUs Tella MpU PaBHOYCKOPEHHOM JBUKEHUU 1O HAKIOHHOMN
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU IIYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TUIMOTE3bI: €CIM MPU PABHOYCKOPEHHOM JIBJKEHUM 0€3 HavyalbHOU
CKOPOCTH NYTH OTHOCATCA KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKEHHSI OT CHJIBI HOPMAJIBHOTO
JaBJICHUSI.

Onpenenenne korpuIMEHTa TPEHUS CKOJIbKEHMUSL.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenue paOOThl CUJIBI TPEHHS] MPU PABHOMEPHOM JIBXKEHHMHM Teja I10
TOPU30HTAJIbHON MIOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIIPYTOCTU MPH MOABEME Ipy3a € HCIOJIb30BAHUEM
HETOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS SHEPTUM.

Pa3znen 9. Mexannueckue Koj1e0aHUS U BOJIHbI.

KonebarenbHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaAHUMN: IEPUO/T, 4acTOTa,
aMIumMTyna. MaremaTndyeckuil M NpPYKUHHBIA MasTHUKU. lIpeBpaiieHue sHepruu Inpu
KO0JIEOATEIILHOM IBHIKEHUH.

3aryxarone kosieOanus. BwiHyXIeHHble KojeOaHus. Pe3onanc. MexaHuueckue
BOJIHBI. CBOMCTBAa MEXAHUYECKUX BOJIH. [[pog0sibHBIE U TONIEpEYHbIC BOIHBI. J[JTMHA BOJTHBI
U CKOPOCTh €€ pacnpoCTpaHeHHs. MeXaHU4eCKue BOJIHBI B TBEPJIOM TEJIE, CEUCMUYECKUE

BOJIHBI.

3ByK. ' pOMKOCTB 3ByKa U BhicOTa TOHA. OTpaxeHue 3Byka. IHGpa3ByK U ylIbTpa3ByK.
Jlemoncmpayuu.

1
2
3
4.
5
6.

Habmoienue xonebanuii Tei nmoja JeHCTBUEM CHUJIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Habmoienue xonebanuii rpy3a Ha HUTH U Ha IPY>KHUHE.

HabGnronenue BeIHYKIEHHBIX KOJICOaHMI 1 pe30HaHca.

PacnipocTpanenne npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKyCTHYECKHI pE30HAHC.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

Omnpenenenre 4acToThl U Meproia KojieOaHU MaTEMAaTHYECKOTO MasTHUKA.
OmnpeneneHre 4acTOThl U Meproia KojieOaHUM NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCHMOCTH IIEpUO/ia KOJICOaHUH MOJBEIIEHHOTO K HUTH T'py3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEpHO/Ia KOJICOaHU MPYKUHHOTO MasiTHUKA OT MacChl
rpysa.

IIpoBepka HE3aBUCUMOCTH IepuoJia KoueOaHuil rpy3a, MOABEIIEHHOIO K HUTH, OT
MAacchl Ipy3a.
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6. OmbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh NEpPHOJA KoJieOaHUN MPY>KMHHOTO
MasATHHKA OT MaCChl Tpy3a U )KECTKOCTH NPy KUHBI.
7. W3mepenue yckopeHust CBOOOTHOTO MaCHHS.
Pa3zges 10. D1eKTpOMArHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE MOJIE. DIEKTPOMArHuTHbIE BOJIHBI. CBOKMCTBA 3JIEKTPOMArHUTHBIX
BoyiH. Illkanma 35IeKTpOMarHUTHBIX BOJIH. VCIONB30BaHWE AJIEKTPOMATHUTHBIX BOJH JUIS
COTOBOM CBS3H.
DnexkTpoMarHuTHas npupoa ceera. CKopocThk cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoOlCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomul u onvimol.
1. M3ydeHune CBOMCTB 31€KTPOMArHUTHBIX BOJIH C IOMOILbIO MOOMIIBHOTO TeJIe(OHA.
Pa3znes 11. CBeToBbBIC AABJICHHS.
JIyueBas monenb cBeta. Mctounnku ceera. [IpsAMoanHEHOE pacIpOCTpAaHEHHUE CBETA.
3atmenns Connua u JIynsl. Otpaxkenne ceta. [1nockoe 3epkano. 3akOH OTpaKEHUs CBETA.
[IpenomiieHue cBeTa. 3aKOH MpelioMiieHUus cBeTa. [loHOe BHYTpEeHHEE OTpaKeHHUE
cBera. Mcnosb30BaHue NOJHOTO BHYTPEHHETO OTPAKEHUS B OITHYECKUX CBETOBOJAX.
Jlunza. Xon myuedt B nuHze. Ontuueckas cucrema (oroamnmapara, MUKPOCKOIA U
Teneckona. ['ma3 kak onTuyeckas cuctemMa. biam3opykocTs U JanbHO30PKOCTb.
Paznoxenue Genoro csera B cnektp. OnbiTel HbtoToHa. CnojkeHHE CHEKTpalbHBIX
uBeToB. Jlucnepcus ceera.
Jemoncmpayuu.
[IpssMonuHEHOE pacIpOCTPAHEHUE CBETA.
OTtpaxeHune cBeTa.
[Tonyuenue n300paxkeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.
Ontuyeckuid CBETOBO/I.
Xon aydeil B cobuparoiiei JInH3e.
X0 Iy4e B pacCerBaroIIeH JUH3E.
[Tomyuenue n300paxkeHUi ¢ TOMOUIBIO JTUH3.
[Tpuntun aeicTBus hoToanmapara, MUKPOCKOIIA U TEJIECKOTIA.

© 0 N oA WwWwN R

10. Moaens rinasa.

11. Pa3noxenue 6e10ro cBeTa B CIEKTP.

12. [lonyyenue 6en0ro cBeTa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH yIila OTPaXEHHsI CBETOBOIO JIy4a OT yrJja MaJeHHUs.

2. W3ydeHue xapakTepUCTUK H300paKeHUs IPeIMETa B INIOCKOM 3epKalie.

3. HccnegoBaHue 3aBUCMMOCTH yIJjia MPEJOMIIEHUSI CBETOBOIO JIy4ya OT yrja MaJIeHHs
Ha TPAHULE «BO3IYX—CTEKIIO.

4. Tlomydyenne n3o0paxeHHi ¢ TOMOIIbIO COOMPAIOIIIEH JIUH3HI.

12
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5. Ompenenenue (pOKyCHOrO pacCTOSHUS U ONTUYECKON CUIIBI COOMPAIOLEH JINH3HI.

6. OmnbITHI IO Pa3JI0KEHUIO OETIOro CBETA B CHEKTP.

7. ONBITHI IO BOCIPHUATHIO I[BETA MPEIMETOB MpPU WX HAOIIOJECHUH Yepe3 LBETOBBIC

(bUIBTPHI.

Pa3znea 12. KBanroBble iBJI€eHUS.

OmneiTel Pezepdopaa u manetapHas Moaenb aroma. Moaens aroma bopa. Ucnyckanue
Y NIOTJIOLIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anb(da, Oera- m ramma-mzmydeHus. CTpoeHHE aTOMHOTO sapa.
Hyxnonnas mozens aromHoro suapa. Msoromsl. PagmoaktuBHble npeBpaimeHus. llepuon
[0JIypaclaia aTOMHBIX SEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHUsS 3apAI0BOIO U MAcCOBOTO YHCEN. DHEPIus
CBA3M aTOMHBIX saep. CBs3b Macchl W SHepruu. Peakuuu cuHTe3a W ACNECHUS SIEp.
Nctounuku sneprun ConHIA U 3BE3I.

SnepHas sHepreTuka. J[elicTBHs paJuOaKTUBHBIX U3IyYEHUHN Ha )KUBBIE OPTaHNU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3IIy4eHHUS U HOTJIOLIEHUS.

2. CHexkTpsl pa3M4yHbIX T'a30B.

3. CnekTp Bogopo/a.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrpanus uznydeHusi NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie padbomul u onvimol.

1. HaOmioneHue CrijIomHbIX U TUHEHYAThIX CIEKTPOB U3ITyUCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPIUU YaCTHIBI 110 TOPMO3HOMY ITyTH (IO

doTorpadusm).

3. H3MepeHue paanoakTUBHOrO (PoHa.

IHoBTOpUTEIBbHO-00001AIO NI MOYJIb.

[ToBTOPUTENBEHO-0000IIAIOIKMN  MOIYJIb TpEIHA3HAYeH [UIsi CHUCTEMaTH3aluu U
0000IIEHUST MPEAMETHOTO COAEPKAHUSI W OIbITa ACSTENbHOCTH, MPUOOPETEHHOTO NpHU
M3YUYEHUU BCETO Kypca (PU3MKH, a TAaKXKe JUIsl OJATOTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY
sK3aMeHy Mo (pu3uKe Uil 00yUYaroIIUXCsl, BHIOPABIINUX ATOT yUEOHBIN MpeMerT.

IIpy wu3ydyeHHMH [JAHHOTO MOIYJS PpEATU3YIOTCSI W CUCTEMATU3UPYIOTCS BHJIbI
JESTeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeuMBaETCs JOCTIXKEHHE NPEIMETHBIX U
MeTarpeaAMETHBIX MJIaHUPYEMBIX pe3yIbTaTOB oOy4eHus, dbopmupyeTtcs
€CTECTBEHHOHAY4YHas IPAMOTHOCTh: OCBOCHHUE HAYUHBIX METOAOB HCCIEAOBAHUS SIBICHUI
IPUPOJbl U TEXHUKH, OBJIAJECHUE YMEHUSMU OOBSICHATH (PU3UUYECKUE SIBICHUS, TPUMEHSSA
MOJIyYEHHBIE 3HAHUS, pEIaTh 3a1a4M, B TOM YUCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IprHIMNMATBEHO NESITENBHOCTHBIM XapaKTep JAHHOIO paslielia pealu3yercs 3a CUET
TOT0, YTO 00YYaIOIIMECS BBIMOIHSIIOT 33aHNs, B KOTOPBIX UM IIPEAJIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHUI pacrno3HaBaTh U HAYYHO OOBACHATH (hU3MUECKHE
SABJICHUS B OKPY’KAIOIIEH IPUPOJIE U ITIOBCETHEBHOM KU3HU;
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HCII0Jb30BAaTh HAYYHBIC METOAbLI UCCIICAOBAHMA (I)I/IBI/I‘IGCKI/IX HBJIGHI/IfI, B TOM YHCIJIE OJIA
IMPOBCPKHU T'MITIOTE3 U MOJIYHYCHUA TCOPCTUICCKUX BbBIBOJ OB,
OOBSICHATH HAayYHBIC OCHOBBI HanOoJIee Ba)KHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX TCXHOHOFHﬁ,
HAIIpUMCP, IMPAKTHYCCKOTI'O HCIIOJIb30BAHUA PA3JIMYHBIX HCTOYHHKOB 3HCPIHMHM Ha OCHOBC
3dKOHa IIPCBPAIICHUA 1 COXPAHCHNA BCCX N3BCCTHBIX BUIOB SHCPI'UH.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenne ¢(u3mku Ha YpPOBHE OCHOBHOTO OOIIEro OOpa30BaHMS HAIPaBJICHO Ha
JOCTH)KEHHUE  JIMYHOCTHBIX, METAlpeIMETHBIX M HPEIMETHbIX 00pa30oBaTeIbHBIX
pE3yIbTaTOB.

B pesynpraTe u3ydyeHus (U3MKM Ha YPOBHE OCHOBHOTO 0O0IEro oOpa3oBaHUs Y
oOyuatomerocst 0yayT coOpMUPOBAHbI CIEAYIOIINE JINYHOCTHBIE PE3YJIbTAThI B YACTH:

e 1) mMaTpMOTHYECKOro BOCIIMTAHMSA:

e - TMPOSBICHUE HWHTEpPECa K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHUCKOMN
bu3nUecKoil HayKH;

e - [ICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rpaKIaHCKOI0 U JIYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

e - TOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYXJEHHH OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUN (PU3UKHY;

e - OCO3HaHHWE BaXXHOCTH MOPAJIBHO-ITUYECKUX IPUHLUIIOB B AEATEIBHOCTH YYEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMSI:

e - BOCIPUATHE 3CTETUYECKHUX KAYECTB (PU3NUECKON HAYKH: €€ TAPMOHUYHOTO IOCTPOCHHUS,
CTPOTrOCTH, TOUHOCTH, TJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

e - OCO3HAHHUE IIEHHOCTH (PU3NYECKON HAyKH KaK MOUIHOIO MHCTPYMEHTA MMO3HAaHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOIMH, BaXKHEUILIEW COCTABIISIONIEN KYJIBTYPBI;

e - pa3BUTHE HAYYHOM JIIOO03HATEIHLHOCTH, HHTEPECA K UCCIEI0BATEIbCKOM ACSITENbHOCTH;

e 5) popMuUPOBAHUA KYJbTYPbI 3I0POBbSi 1 SMOLUOHAJIBLHOI0 0JIATONOJIYYHsA:

e - OCO3HAHME LIEHHOCTH 0Oe30macHOro oOpasza >KU3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM
MUpE, BaXXHOCTH MpaBuil O€30MacHOTO MOBEACHHUS Ha TPAHCIOPTE, HA J0porax, C
AIIEKTPUYECKUM U TETJIOBBIM 000PYJJOBAaHUEM B JOMAIIIHUX YCIOBUSX;

e - CchOpMUPOBAHHOCTH HaBbIKA pe(IICKCHH, MPU3HAHUE CBOETO MPaBa Ha OLIMOKY U TaAKOTO
e IpaBa y JPyroro 4ejaoBeKa;

e 6) TPYAOBOIO BOCIIUTAHMA:

e - aKTHUBHOE yYaCTHE B PEIICHUM TPAKTUYECKUX 3a7a4 (B paMKax CEMbH, 00pa30BaTEIbLHON
OpraHu3alliyd, TOpoJia, Kpas) TEXHOJOTMYECKOM M COLMaIbHOM HAaNpaBlIE€HHOCTH,
TPeOYIOIIUX B TOM YUCIE U PU3NYECKUX 3HAHUI;

e - MHTEPEC K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuid, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHY€CKOr0 BOCIIUTAHUA:
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- OpUEHTalMsl Ha NMPUMEHEHHE (PU3NYECKUX 3HAHUM JUIsl pelleHus 3ajad B oliactu
OKPY aIOILEN CpeJibl, ITITAHUPOBAHMS IIOCTYIIKOB U OLEHKH UX BO3MOKHBIX MTOCJIEICTBHMA
JUISL OKPYIKAIOIIEHN CPEbI;

- OCO3HAHME INI00ATBHOIO XapaKTepa 3KOJOTHYECKUX MTPOOJIEM U IyTEl UX PELICHUS;

8) aganTanuy K U3MEHAIOIUMCH YCJI0BUAM COUMAJIBLHON M NPUPOAHOM Cpeabl:

- MOTPEOHOCTHh BO B3aUMOJEWCTBHM MPU BBITOJHEHUH HCCIEAOBAaHUN M IPOEKTOB
bu3znyeCcKoil HalPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSIM JIPYTHUX;

- TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€Pe3 MPAKTUUYECKYIO JEATEIbHOCTD;

- IOTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUH, B TOM 4HCie (POPMYIMPOBATH UAEH,
HOHSTHS, TUIIOTE3bI 0 PUINYECKUX OOBEKTAX U SBIICHUSX;

- 0cOo3HaHue Ne(UUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKU;
- INTAHUPOBAHUE CBOETO PAa3BUTHUSA B MPUOOPETEHNN HOBBIX (DU3UUECKUX 3HAHUI;

- CTPEMJICHHE aHAJIM3UPOBAaTh U BBIBISTH B3aUMOCBSI3U MPHUPOABI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIIOIb30BAaHUEM (PU3UUECKUX 3HAHUMH;

- OLICHKA CBOMX JEWCTBUHI C yY4ETOM BIIMSHHS HAa OKPYXKAIOLIYI CPEAY, BO3MOYKHBIX
rII00AJIBHBIX ITOCIIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OcBOeHHs mporpamMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETro

oOpa3oBaHusi y oOyuatomierocsi OyayT c(OpMHUpPOBaHbI MeTampeAMeTHbIe Pe3yJabTaThl,
BKJIFOYAIONIUE TMO3HABATEIbHBIC YHUBEPCAJIbHBIE YUYCOHBIC JEUCTBUS, KOMMYHHKATHUBHbIC
YHUBEpCaIbHbIC YUeOHBIE TCUCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YUCOHBIC ISHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBUSA

Ba3oBble Jiornyeckue a1eiicTBHA:

e BBISBJISITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHUN );

e YCTaHABIMBATh CYIIECTBEHHBIM TMPHU3HAK KIACCU(PUKAIMKA, OCHOBAHHS IS
0000111eHHs U CPAaBHEHUS,

e BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B pacCCMaTPUBAEMbIX (paKTax, JTaHHBIX
1 HAOJTIOICHUSIX, OTHOCSIIUXCS K (PU3NUECKUM SIBIICHUSIM;

e BBISBJISITH IPUYNHHO-CIICJICTBEHHBIE CBS3U MPHU U3yUYCHUU (PU3NUYECKUX SBICHUU U
IIPOIIECCOB, JENaTh BBIBOJBI C HCIOJB30BAaHUEM JCAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKIIFOUCHHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (PU3UUECKUX BEITNINH;

e CaMOCTOSITEJILHO BBIOMpATh CcHOco0 pemieHus y4deOHOW (u3nueckoil 3amauu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB PEIICHHUs, BbHIOOP Haubojiee MOIXOISIIETo C
y4ETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTe/IbCKue JeiCTBUA;

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKIUI HHCTPYMEHT TIO3HAHHS,
e TMPOBOAWUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY OIIBIT, HECIOKHBIN
bu3HUecKuil SKCIEPUMEHT, HEOOIBIIIOE UCCIIEIOBaHNE (DU3UIECKOTO SIBIICHUS;
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OIICHMBATh Ha MPUMEHUMOCTH U JJOCTOBEPHOCTH WH(OPMAIIHIO, TIOTYYEHHYIO B XO/I€
MCCJICIOBAHMSI WJTA DKCTIEPUMEHTA;

CaMOCTOSTENbHO (opMyIHMpoBaTh OOOOIEHUS W BBIBOJIBI IO PE3yJIbTaTaMm
POBEAEHHOTO HAOIIOICHUS, OTBITA, NCCIICIOBAHNUS,

IPOTHO3UPOBATh BO3MOXKHOE JajbHEWIee pa3BUTHE (HU3MUECKHUX IPOIECCOB, a
TaK)K€ BBIIBUTATh TPEIIMONOKEHUS 00 WX PAa3BUTUA B HOBBIX YCJIOBHUSIX U
KOHTEKCTaXx.

Pabora ¢ nunpopmanueii:

NPUMEHATh Pa3IUYHBIE METOJIbI, HHCTPYMEHTHI M 3alpoChl MPH MOUCKE U 0TOOpE
MHGOPMAITUHU WM JAHHBIX C YU4ETOM MPEIIOKEHHON yueOHO! (hH3HUecKoi 3a1a4u;
aHAJIM3WPOBaTh, CHCTEMATH3WPOBaTh W  HMHTEPIPETHPOBATH  HH(POPMAITHIO
Pa3ITUYIHBIX BUIOB M (JOPM TIPEICTABICHHS,

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (GOpMY MpeAcTaBiIeHUS MHGOPMAIUU U
WUTIOCTPUPOBATH PEIlIaeMbIe 3aJ]a4ll HECIOKHBIMU CXEMaMHU, JArarpaMMaMu, WHOU
rpaguKoi 1 UX KOMOWHAIIUSAMH.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ:

B XOjle 0OCYXKJeHHUsI Yy4eOHOro maTepuasa, pe3yjbTaToOB Ja0OpaTOpPHBIX paboOT U
IIPOEKTOB 3aJ]aBaTh BOMPOCHI IO CYIIECTBY OOCYX IaeMO TeMbl U BBICKA3bIBAThH
u7ey, HaIeJICHHBIC HAa PEIICHUE 3aJa4d W TMOJJepkKaHUEe OJaroxenaTeIbHOCTH
OOIICHUS,

COTIOCTaBIIATh CBOU CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB JHayora,
0oOHapyKHBaTh Pa3IMINEC U CXOJICTBO TO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

nyOJUYHO TPEJCTABISATh PE3YJIbTAaThl  BBIMIOJHEHHOTO (PU3WYECKOTO  OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

MMOHUMATh U UCITOJIB30BaTh IPEUMYIIECTBA KOMAHHON W WHIUBUYyJIbHON PabOTHI
MIPH PEIIeHNN KOHKPETHON (hM3UUECKOM MPOOIEMBI;

MPUHUMATh T[T COBMECTHOW JESATEIHHOCTHU, OPTaHU30BHIBATH JEHCTBUSA MO €€
JOCTIDKCHUIO:  PACIpeieNiATh POJU, OOCYXKIaTh TMPOIECChI W Pe3yJIbTaTh
COBMECTHOM pabOoThI, 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

BBITIOJTHATH CBOKO YacTh pa0OOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yJibTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMU KOMAaH/IbI;
OIICHWBATh KA4eCTBO CBOETO BKJIaJa B OOMIMH TPOIYKT MO KPUTEPHUSM,
CaMOCTOSTEIIbHO C(OPMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

PerynsiTuBHbIC YHHBepCaAJbHbIe y4eOHbIE 1eHCTBUS

Camoopranusanus:

BBISBJISITH MPOOJEMBbl B JKM3HEHHBIX M YYE€OHBIX CHUTYyalUsX, TPeOYIOIUX s
pelieHus GU3NIeCKuX 3HaAHHI;
OpPUEHTUPOBATHCS B PA3JIMYHBIX MOAXO0JAX MPUHATHS pEelIeHUN (MHINBUIYAIBHOE,

NPUHATUE PELICHUS B TPYIIE, IPUHITHE PEHICHUN TPYIION);
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CaMOCTOSITEJIBHO COCTaBIIATh AJTOPUTM pPELIEHUS (PU3MYECKON 3a7auu WM IJIaHa
MCCIIEIOBAHMs C YYETOM HMEIOUINXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IIPEIAracMble BAPUAHTHI PELICHUM;

Jes1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTpO.HB, AMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluu U Npeyiarath IjiaH €€ NU3MEHEHHUS;
OOBSACHATh MPUYUHBI JTOCTHKEHUS (HEAOCTUIKEHUS) PE3YJIbTATOB JIEATEIBbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YHCJIE B XOJl BBIIIOJHEHUS
(bu3MUecKoro MCCIeNOBaHUS WU MPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENHCTB,
M3MEHUBIINXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIINX TPYAHOCTEH;
OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTh C€0sl HA MECTO JIPYroro YyejaoBeKa B X0/1€ CIIOpa UM JUCKYCCUU Ha HAYYHYIO
TE€MY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JAPYIroro;

NpU3HABaTh CBOE MPaBO Ha OMIMOKY MpH pelieHuH (U3MYECKUX 3ajad WU B
YTBEPKICHUSIX HAa HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K xonIty 00yuenus B 7 Kjiacce npeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIUXCS YMEHHI:

UCIIOJb30BaTh MOHATHS: (PU3MUECKHME U XUMHUYECKHE SIBJICHHS, HaOJ0JEeHUE,
AKCIIEPUMEHT, MOJIE€Ib, TUIIOTE3a, EAMHUIIBI (DU3NUECKUX BEIMYMH, aTOM, MOJIEKYJIA,
arperaTHbI€ COCTOSIHUS BEIECTBA (TBEPIOE, KUAKOE, Fa3000pa3HOE), MEXaHUUECKOE
IBUKEHHE (paBHOMEpPHOE, HEpPaBHOMEpPHOE, NPSIMOJIMHEWHOE), TpaeKTopus,
paBHOJICHCTBYIOIIAs cuiia, Aeopmanus (ympyras, IjiacTUUecKasl), HEBECOMOCTb,
COOONIAOIINECS COCYbL;

pazimmuath sBiaeHuA (Auddys3us, TemmoBoe ABMIKEHHE YACTHUI[ BEIECTBA,
PaBHOMEPHOE JIBJKEHHE, HEPAaBHOMEPHOE JIBH)KEHHME, WHEPLHs, B3aUMOJICHCTBHUE
TEJ1, PABHOBECHUE TBEPABIX TEJ C 3aKPEIIEHHOMN OCBIO BPALLIEHHUS, Iepeada JaBICHUS
TBEPABIMH TEJIaMU, KUJKOCTSIMH U ra3aMu, aTMoc(hepHoe aBieHue, MIaBaHue Tell,
peBpaIlEHUs] MEXaHUYECKON PHEPrUu) MO ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE ONBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUECKOE SBIICHUE;
pacrno3HaBaTh NPOSBICHUE N3YUYEHHBIX (PU3NUECKUX SIBICHUIN B OKPYKarOIIeM MHpE,
B TOM 4Hcie (U3NUECKUE SBJICHUS B MPUPOJE: TPUMEPHI IBUKEHUS C PA3TUYHBIMU
CKOpPOCTSIMHM B JKMBOM M HEKMBOM INPUPOJE, NEUCTBUE CUIBI TPEHMS B IPUPOJE U
TEXHUKE, BJIMSHUE aTMOC(EPHOro aBJICHUS Ha )KUBOW OpraHu3M, IUIaBaHHUE pHIO,
pBIYary B TeJe YeJIOBEKa, IPU ITOM NIEPEBOUTH MPAKTUUYECKYIO 3ajady B YUEOHYIO,
BBIJICTISITH CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBICHHUIA;

OMHUCHIBATh HW3YYCHHbIE CBOMCTBA T€l W (PU3UYECKUE SBICHUS, HCIIONIb3YS
¢usnyeckue BeIUUMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpEMs, IYTh,

CKOpPOCTb, CpCAHAA CKOPOCTb, CHJIa YIIPYT'OCTH, CHJIa TAXKCCTHU, BECC TCJIa, CHJIA
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TpeHUs, JaBjieHue (TBEPIOTO Tela, >KUIKOCTHU, Ta3a), BHITAIKMBAIOIIAS CHJIA,
MeXaHu4yeckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((UIIUEHT
MOJIE3HOT'O JEHCTBUS MEXAHU3MOB, KHHETHYECKAs! U MOTEHLIUAJIbHAS SHEPTrus), IpH
OMKMCAHUM MPABUIIBHO TPAKTOBATH (PU3UUECKUN CMBICI UCTIOIB3YEMbIX BEJIMUUH, UX
o003HaueHUs ¥ EeAUHUIBI  (U3MYECKHX BEJIMYMH, HAXOAUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UUECKYIO BEITUYHUHY C APYTUMHU BEIMYMHAMH, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOWCTBA Teld, (DU3HUECKHUE SBICHUS U TPOIECCHI, HCIONb3YS
paBuiIa CIOXKEHUs CUJI (BAOJIb OJTHOM TIpsiMoit), 3akoH ['yka, 3akoH [lackais, 3akoH
Apxumena, mpaBujIo paBHOBecUs phiuara (0J10Ka), «30J10TOE MPAaBUIIO» MEXAHUKH,
3aKOH COXPAaHCHMS MEXAHWUYECKOM DJHEPTUM, IPU ITOM JaBaThb CIIOBECHYIO
(OpMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMATUYECKOE BBIPAKEHHUE;
OOBSACHATH (DU3UUECKUE SIBICHHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCT€ CHTyalud IPaKTUKOOPHUEHTHPOBAHHOIO  XapaKTepa:  BBIABIITH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHNE U3 1—2 JOrMYECKUX I1aroB C
onopoil Ha 1—2 U3y4eHHBIX CBOWCTBA (PU3UUECKUX ABICHHM, (PU3MUECKUX 3aKOHA
VI 3aKOHOMEPHOCTH;

pemath pacy€THble 3a7aud B 1—2 neWCTBUSA, UCIONB3YsS 3aKOHBI U (HOPMYIIbI,
CBs3bIBaOIIME (PU3NYECKUE BEIMYMHBL: HAa OCHOBE aHaJM3a YCIOBUS 3aJaud
3aMKUChIBaTh KPATKOE YCIIOBUE, MOJICTABIATh (PU3MUECKUE BEIUYUHBI B POPMYIIBI U
MPOBOJIUTH PACUETHI, HAXOUTH CIPABOYHBIE JAHHbIE, HEOOXOAUMBIE ISl PEIICHUS
3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MMOTYYEHHOU PU3NYECKON BETUUHHBIL;
pacrno3HaBaTh MPOOJEMBbl, KOTOPbIE MOYKHO PEUIMTh MPU MOMOLIU (HU3HMUECKUX
METOZ0B, B OIIMCAaHUU HCCIEAOBAHUs BBIIEIATH IPOBEPAEMOE IPEAIIOIOKEHNE
(rumotesy), paznuyaTb U MHTEPHPETUPOBATH MOJYUYEHHBIH pe3yJbTaT, HAXOAMTh
OIIHUOKH B XOJI€ ONBITA, J€JaTh BBIBOJIBI 10 €r0 PE3yjibTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOTIOMECHUIO (PU3WYECKUX SBICHUN WM (U3UIECKUX
CBOMCTB Te: (HOpMyIHpPOBATH IPOBEPSEMBIE MTPEIITOJIOKEHUS, COOMPATh YCTAHOBKY
U3 TPEMJIOKEHHOT0 O0OpYy/IOBaHUS, 3alUCBhIBaTh XOJ ONbITa U (HOPMYIHPOBAThH
BBIBO/IbI;

BBITIOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHH, MACChl Tela, 00BbEMA, CUITBI
U TeMIlepaTypbl C HCIOJb30BAaHUEM AaHAJOTOBBIX U IU(PPOBBIX MPUOOPOB,
3aMyChIBaTh MOKa3aHUs MPUOOPOB C YUETOM 3aJaHHON a0COJIIOTHOM MOTPEIIHOCTH
U3MEPEHUN;

MIPOBOJIUTH MCCIIEOBAaHNE 3aBUCUMOCTH OJHOM (PM3UUECKON BEJIMUMHBI OT JPYTOH C
UCIIOJIb30BAHUEM  NPSIMBIX  U3MEpPEHUW  (3aBUCUMOCTH IyTH PaBHOMEPHO
JBIJKYILErOCs TeNa OT BPEMEHU ABMKEHHUS TEJIA, CHIIBI TPEHUS CKOJIBKEHMS OT BECa
Tena, Ka4eCcTBa 00pabOTKM MOBEPXHOCTEH TEN U HE3aBUCUMOCTH CHJIBI TPEHUS OT
IJIOIIAIA CONPUKOCHOBEHUS TEJ, CWJIbl YNPYTOCTH OT YJJUHEHHUS MpPYKUHBI,
BBITAIKUBAIOIIEH CHIIbI OT 00bEMa MOTPYKEHHOM 4YacTH Tejla U OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBUCHMOCTM OT IUIOTHOCTU TeJld, OT IIyOMHBI, HA KOTOPYIO
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HOTPYKEHO TENO, YCIOBUM MJIaBaHUS TEJ, YCIOBUN paBHOBECHSI pbluara U OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHUU Y4EOHOTO HCCIIENOBaHHs, COOMPATh YCTAaHOBKY H
BBITIOJHATH U3MEPEHHUSI, CIEAys MPEAT0KEHHOMY TUIaHy, (PUKCUPOBATh PE3yJIbTaThI
MOJy4YEHHOW 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH B BUJIE MPEIJIOKEHHBIX TaOIHIL U
rpaduKoB, JeNaTh BBIBO/BI 10 PE3yJIbTaTaM UCCIIEOBAHMUS;

MPOBOANTh KOCBEHHBIE M3MEPEHHUS (PU3UUECKUX BEIMUYWH (IJIOTHOCTH BEIECTBA
KUIAKOCTH M TBEPIAOTO TeEJa, CUia TPEHUs CKOJBXEHUS, JABJICHHE BO31yXa,
BBITAJIKMBAIOIIAS CWJIA, JEHUCTBYIOIIAs HAa TMOrPYXEHHOE B KUAKOCTh TEIIO,
KOA(PUIIUEHT TOJIE3HOTO IEUCTBUS IPOCTHIX MEXAHU3MOB), CJIE1ysl IPEAJIOKEHHOM
UHCTPYKUMHU: TPU BBIIOJHEHUH HU3MEPEHUH COOMpaTh HKCHEPUMEHTAIbHYIO
YCTAHOBKY M BBIUMCISATh 3HAYEHUE UCKOMOM BEJTMYHHBIL;

coON0IaTh IMpaBuia TEXHUKH O€30MacHOCTH NpH padore ¢ 1abopaTOpHBIM
000pyTI0BaHUEM;

yKa3bIBaTh NPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWUCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOIIAIOIINECS COCYAbl, 0apOMETp, phlyar, MOABUKHBIN
Y HENOJIBM)KHBIN OJIOK, HAKJIIOHHAS MJI0CKOCTb;

XapaKTEepHU30BaTh MPUHUUIBI ACHCTBUS HM3YyYEHHBIX NPHUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha WX ONMUCAHUS (B TOM YHUCIE: MOALUIUIHHUKHU, YCTPONCTBO
BOJOIIPOBO/IA, THIPABIMYECKUI ITPECC, MAHOMETP, BBICOTOMEP, IMOPIIHEBONH HACOC,
apeoMeTp), UCIOJIb3YsI 3HAHMS O CBOMCTBAX (PU3NUYECKUX SIBJICHUI U HEOOXOIUMBIE
(u3rUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH NpPHUMEPHl (HAXOAUTh HH(OpPMALMIO O MpUMEpax) MNPAKTUUYECKOrO
UCIIOJb30BaHUSl (PU3MUECKUX 3HAHUI B MOBCEIHEBHOW >KM3HM Uil OOecredeHus
0e30macHOCTH TpU OOpaIlleHuH € MPUOOpaMU U TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHUsl 3/I0pOBbsi M COOJIOAEHUS HOPM SKOJOTMYECKOrO IIOBEICHHUS B
OKPYXarUIEH Cpee;

OCYIIECTBIISATh OTOOpP MCTOYHMKOB MH(popmaimu B VHTEpHETE B COOTBETCTBUH C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUA W NYTEM
CpPaBHEHHUS PA3JIMYHBIX MCTOYHUKOB BBIICNATH MHPOPMAIMIO, KOTOpas SBISETCS
IPOTUBOPEYUBOUN MM MOXKET ObITh HETOCTOBEPHOM;

UCIOJIb30BaTh IMpPHU BBINOJHEHUH YYEOHBIX 3aJaHUM  HAyYHO-TOMYJSPHYIO
auTepaTypy (U3MYECKOTO COJIEp)KaHHUs, CIIPAaBOYHBIE MaTEepUabl, PECYPChl CETH
WuTtepHer, Biagerb NpuéMaMyd KOHCIIEKTHPOBAHHUS TEKCTa, MNpPeoOpa3oBaHUs
uH(OpMaIK U3 OJTHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPaTKUE MUCbMEHHbIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—
3 MCTOYHUKOB MH(POpMAUU (PU3NYECKOTO COAEPKAHMS, B TOM UHUCIE MyOJINIHO
7eNaTh KpaTKue COOOLIEHUS O pe3ybTaTax MPOEKTOB WM yUYeOHBIX UCCIIEIOBAHUM,
IIPU OTOM TPAMOTHO HCIIOJIB30BaTh W3YYCHHBIM TOHSITUMHBIM almapar Kypca
(u3MKH, CONMPOBOKIATH BHICTYIIJICHUE NTPE3CHTALIUEH;

IIPY BBIIOJHEHUH YUEOHBIX IPOEKTOB U UCCIIEIOBAHUMN pacnpeneisTh 00s3aHHOCTH
B IPyIIIE€ B COOTBETCTBUHU C IMOCTABJIECHHBIMU 33Ja4aMHM, CIEJAUTH 3 BBITOJIHEHHEM
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IJIaHAa JEHCTBHH, aJeKBaTHO OIIEHMBATh COOCTBEHHBIM BKJAJ B JESITEIHLHOCTH
TPYIIbl, BBICTPAUBaTh KOMMYHUKATUBHOE B3aWMOJICHCTBUE, YUHUTHIBASE MHEHUE
OKPY>KarOIIUX.

K xoniry o0yuenus B 8 kij1acce rnpemMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUI:

HCIIOJIB30BATh MOHATHUS: MAacca U pa3MepPbl MOJIEKYJI, TEIUIOBOE ABUKEHUE aTOMOB H
MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEILECTBA, KPUCTANIMYECKUE U aMOp(HbIE Tena,
HACBIIICHHBIA M HEHACBIIIEHHBIA Tap, BJIAXKHOCTh BO3JyXa, TEMIEpaTypa,
BHYTPEHHSS1 SHEPTUsl, TEIJIOBOM JIBUraTellb, JIEMEHTAPHBIN AJIEKTPUUYECKUH 3aps,
AJIEKTPUYECKOE I10JIE, POBOJHUKUA U JIUANIEKTPUKH, NOCTOSHHBIA JIEKTPUUECKHIM
TOK, MarHUTHOE T10JIE;

pa3nanyath sBJIEHUA (TEIUIOBOE PAaCLIMPEHUE U CXKAaTHe, TEIUloNepenada, TEeIIoBoe
paBHOBECHE, CMauMBaHUE, KalWUIIPHBIE SBICHUSA, HCIApEeHHE, KOHACHCAlus,
IUIaBJIEHUE, KpUCTalM3auusi  (OTBEplEBaHUE), KWUIIEHUE, TeIulonepenaya
(TEerIonpOBOHOCTD, KOHBEKIIMS, U3IYyUEHHE), FIEKTpU3alHsl Tell, B3aUMOCHCTBUE
3apsAJI0B, AEUCTBUS AIIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICCTBHE
MarHuTOB, IEMCTBME MAarHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAs
UHAYKOUSA) 10 ONMCAaHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YUCHHBIX (PU3NYECKUX SABJICHUI B OKPYKAIOIIEM MUPE,
B TOM 4HcClie (PU3MYECKHE SIBIICHHUS B MPUPOJIE: MOBEPXHOCTHOE HATSKEHUE H
KalWUISpHbIE SIBJIEHUS B MPUPOJE, KpUCTAUIBI B Mpupojae, uzinydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHEra,
AIIEKTPUYECKUE SIBICHUS B arMocgepe, 3JIEKTPUUYECTBO JKHUBBIX OpPraHU3MOB,
MarHuTHOE moJie 3eMiH, Apeld Mo0COoB, POJIb MArHUTHOTO MOJIS ISl AKU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, IPU 3TOM NIEPEBOJIUTH MPAKTUYECKYIO 337]a4y B YUEOHYIO,
BBIJIETISITh CYIIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;

OMHUCHIBATh HW3YYCHHbIE CBOMCTBA T€d W (PU3WYECKUE SBICHUS, HCIIOJIb3YS
(¢uznyeckue BeIMYUHBI (TeMIepaTypa, BHYTPEHHsISI SHEPT U, KOJIUYECTBO TEILIOTHI,
ylienabHas TEIJIOEMKOCTh BEIIECTBA, YJENbHAs TEIUIOTa IIJIABJICHUA, YJIEIbHAs
TEIUIOTa NMapooOpa3oBaHus, yAeldbHas TEIJIOTAa CTOPAaHUs TOIUIMBA, KOA(P(ULIMEHT
MIOJIE3HOTO JEHCTBHS TEIJIOBOM MAalIMHBI, OTHOCUTEIbHAS BJIAXKHOCTH BO3YXa,
ANEKTPUYECKUI 3apsisl, CHJIa TOKa, AIEKTPHUUECKOE HAaNpPSHKEHHE, CONPOTHBIICHUE
IPOBOJIHMKA, YJEIbHOE CONPOTUBIEHUE BELIECTBA, paboTa M MOILHOCTbH
ANEKTPUYECKOrO TOKA), IPU ONMUCAHUU MPABUIBHO TPAKTOBATH (DU3UUECKUN CMBICT
UCIIOJIb3yEMBIX BEJIMUNH, 0003HAUEHHS U €IUHULIbI PU3NYECKUX BEIUUUH, HAXOAUTh
(opMyIibl, CBA3BIBAIOILINE TAHHYIO (PU3UUECKYIO BETMUNHY C IPYTUMU BEIMUYMHAMH,
CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepU30BaTh CBOWCTBA Tel, (PU3MUECKHUE SIBJICHUS U TPOLECCHI, HCIIONb3Ys
OCHOBHBIE IOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOpUU CTPOEHMSI BEIIECTBA,
MPUHLMUI CYNEPHNO3ULMHU MOJed (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS
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3apsiia, 3akoH OMa Juisl ydacTka uenw, 3akoH J[xoyns—JIeHna, 3aKk0H COXpaHEeHUs
SHEPTUH, TIPU STOM JaBaTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA WM 3alUCHIBATH €TO
MAaTEMATUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE TMPOIECChl U CBOMCTBA TE€J, B TOM YHCIIE U B KOHTEKCTE
CUTyalun IPAaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYUHHOCJEACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX I11aroB ¢
ornopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3MUYECKUX SBICHHUM, (PU3MUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemiaTh pacy€THble 3a7auv B 2—3 JEWCTBUSI, UCHOJIb3Ysl 3aKOHBI U (POPMYIIHI,
CBs3bIBaIONME (DU3MYECKUME BEIMYMHBI: HA OCHOBE aHajdu3a YCJIOBHS 3aJadyd
3aIACBIBATh KPATKOE YCIOBUE, BBISIBIIATH HEJOCTATOK TAHHBIX JIJI PEIICHUS 33/1a4H,
BBIOMpATh 3aKOHBI U POPMYJIBI, HEOOXOUMBIE /1JIs €€ PEIICHHUS, TPOBOAUTH PACUETHI
U CpaBHMBATh TIOJYYEHHOE 3HaueHHE (U3UYECKON BEIUYUHBI C HU3BECTHBIMU
JAHHBIMH;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU TMOMOLIM (PU3NIECKUX
METOJOB, HCIIOJb3ysl ONWCAHWE MWCCIENOBAHUSA, BBIIEIATH MPOBEPIEMOE
MPEIIOJIOAKEHHUE, OLIEHUBATh MPABWIBHOCTD TOPAJIKA MPOBEACHUS UCCICIOBAHUA,
JI€JIaTh BBIBOJBI;

POBOJUTEH OIBITHI O HAOMIOAEHUIO (DPU3NYECKUX SIBICHUN WM (U3UUECKUX
CBOMCTB TeJN (KamWUISPHBIE SIBJICHUS, 3aBUCHUMOCTh JABJICHUSI BO3JyXa OT €ro
00bEMa, TemIepaTypbl, CKOPOCTH TMpoIlecca OCThIBAHMS M HArpeBaHUs MpH
M3IIy4YeHUH OT LBETa H3yvarolleld (MOrjolamliei) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs BOABI OT TEMIEPATyphbl >KUAKOCTH W IUIOWIAAM €€ IOBEPXHOCTH,
AJIEKTPU3alMs TEA U B3aUMOJCKUCTBUE DJIEKTPUUYECKUX 3apsiOB, B3aUMOACHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yaJu3alldsi MArHUTHBIX MOJIEM MOCTOSTHHBIX MArHUTOB,
JNEWCTBUSI MAarHUTHOTO TOJ HAa MPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA JJIEKTPOJBUTATEINS TMOCTOSHHOTO TOKa): (POPMYIHPOBATH MPOBEPSiEMBIC
MPEANONIOXKEHNUS, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO O0OpyAOBaHMS,
OTHCHIBATH XOJI OMBITA U (DOPMYJIUPOBATH BHIBOJIBI;

BBITIOJIHATh TPAMBIE M3MEPEHHUS TEMIEPATypbl, OTHOCUTEIBLHOW BJIAKHOCTHU
BO3/IyXa, CHJIbI TOKa, HAIpPSDPKEHUsI C KMCIOJIb30BAHMEM aHAJIOTOBBIX MPUOOPOB U
JATYNKOB (PU3UUYECKUX BEJIMYUH, CPABHUBATH PE3YyJbTAaThl M3MEPEHHN C YUETOM
3aJIaHHON a0COJIOTHOM TIOTPENTHOCTH;

MIPOBOJIUTH UCCIIEIOBAaHNE 3aBUCUMOCTH OJHOM (PM3UUECKON BEJIMUMHBI OT JPYTOH C
WCIIOIb30BaHUEM MPSIMBIX U3MEPEHHM (3aBUCUMOCTh COMPOTHUBIICHHS MTPOBOJHUKA
OT €ro JUIMHBI, IJIOIIAJA MONEPEYHOTO CEUEHHS] U YNEJIBHOTO COMPOTUBJIECHUS
BEIIECTBA MTPOBOIHUKA, CHJIbI TOKA, UIYILIETO YEPE3 MPOBOJHUK, OT HANPSIKEHUS HA
IIPOBOAHUKE, MCCIENOBAHUE IOCIEAOBATEIBHOIO W MAPAJLIEIBHOIO COCIMHEHUHN
IPOBOJIHUKOB): TUIAHUPOBATH MCCIEIOBAHUE, COOMPATh YCTAaHOBKY M BBINOJIHATD
U3MEpEHUs, CIIEYsl IPETI0KEHHOMY TUIaHy, PUKCUPOBAThH PE3YIbTATHI TOTYYEHHOM
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3aBUCUMOCTM B BMJIe TaOIul W IpadukoB, nAenaTh BBIBOABI IO pPeE3yJbTaTam
UCCJIEI0BAHMS;

MPOBOJANTH KOCBEHHBIE U3MEPEHHS PU3NUECKUX BEIWYHUH (yACTbHAs TEIUIOEMKOCTD
BEIIECTBA, CONPOTUBICHUE IPOBOJHUKA, pabOTa M MOIIHOCTH 3JIEKTPUUYECKOTO
TOKA): IUIAaHUPOBATh U3MEPEHHUS, COOMPATh FIKCIIEPUMEHTAIIBHYIO YCTaHOBKY, CIIETYsI
MPENIOKEHHOW MHCTPYKIUH, U BBIYUCIIATh 3HAUCHUE BEJINYUHBI,

coOMIoaTh MpaBHJa TEXHUKA Oe€30MacHOCTH Tpu paboTe ¢ J1abopaTOPHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh NPUHLMUIBI JEUCTBUS H3YUYEHHBIX HPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOI Ha UX ONMUCAHUS (B TOM YHUCIE: CUCTEMa OTOILJIEHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIEpMETP, BOJBTMETP, CUETUMK BIEKTPUUECKOU
SHEPIUU, SJIEKTPOOCBETUTENIbHBIE TMPUOOPHI, HArpeBaTelIbHbIE 3JIEKTPONPUOOPHI
(mpuMepsbl), SIEKTPUUECKUE MPEAOXPAHUTENHN, FTEKTPOMArHUT, JIEKTPOIBUTaTENb
IOCTOSTHHOTO TOKa), MCHOJb3ysl 3HaHUS O CBOWCTBAX (PU3MYECKUX SBICHUM U
HEoO0XOoAuMbIe (PU3NYECKNE 3aKOHOMEPHOCTH;

pacno3HaBaTh NPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTENIbHBIE MPUOOPHI IO
CXeMaM UM CXEMaTU4YHbIM pHUCYHKaM (GKMJKOCTHBIH TEPMOMETpP, TEPMOC,
IICUXPOMETP, THUTPOMETP, JBHUIaTeilb BHYTPEHHEIO CrOpaHus, 3JIEKTPOCKOI,
peocTaT), COCTaBISATH CXEMbI JJIEKTPUUYECKUX LEMed C MOCIeNOBaTeNIbHBIM U
napajyieIbHbIM COEIMHEHHEM 3JIEMEHTOB, pa3jinyas YCIOBHbIE O0O0O3HAUYECHMS
AJIEMEHTOB DJIEKTPUUECKUX LEIEH;

MPUBOANTH NpPHUMEPHl (HAXOAUTh HH(OpPMALMIO O MpUMEpax) MNPAKTHUYECKOTO
UCTIOJb30BaHUS (PU3MUECKUX 3HAHUI B MOBCEIHEBHOW >KM3HM Ui OOecredeHus
0e30macHOCTH TpU OOpaIlleHuH ¢ MPUOOpaMU W TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHUsl 3/I0pOBbsI M COOJIOAEHUS HOPM SKOJOTMYECKOTO IIOBEICHUS B
OKPYXaroUIEH Cpee;

OCYIIECTBIISATh MOMCK MH(pOpMaluu (U3MUECKOro conepkanus B MHTepHeTe, Ha
OCHOBE HMMEIOIIUXCS 3HAHUM M MYTEM CPAaBHEHMS JOIOJHHUTEIBHBIX HCTOYHUKOB
BBIIETIATh MH(OPMALINIO, KOTOpas SIBISAETCS MPOTUBOPEUMBOW HIIM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IMpPHU BBINOJIHEHUH YYEOHBIX 3aJaHUM  HAyYHO-TOMYJSPHYIO
auTepaTypy (U3MYECKOTO COJEpKaHHUs, CIIPaBOYHBIE MaTEpUabl, PECYPChl CETH
WuTepHer, Biagerb NpuéMaMyd KOHCIIEKTHPOBAaHHUS TEKCTa, MNPeoOpa3oBaHUs
uH(opMaIKM U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbIE MHCbMEHHBIE M KPATKUE YCTHBIE COOOIIEHMs, 00001as
MH(POPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UUECKOTO COJIEPIKaHUs, B TOM YUCIIE
MyOJIMYHO TPEJICTaBIATh PE3YyJbTaThl NPOEKTHOW WM HCCIEA0BATENbCKON
NEATEIbHOCTH, TPH 3TOM TIPAMOTHO HCIOJIb30BATh W3YUYEHHBINA IOHATUWHBIN
anmnapar Kypca (U3HMKH, COPOBOKIATh BHICTYIIJICHUE NTPE3ECHTALUEH;

IPU BBINOJIHEHUH YYEOHBIX NPOEKTOB U MCCIEAOBAHUN (PU3NYECKUX IPOLECCOB
pacnpenenaTb 00sS3aHHOCTH B TPYTIE B COOTBETCTBUU C IOCTABJICHHBIMU 33[a4aMH,
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CJICTUTh 32 BBIMOJHCHWEM IUTaHA JCHCTBHA M KOPPEKTUPOBATH €ro, aJeKBATHO
OIICHWBATh COOCTBEHHBI BKJIaJ B JEATEIBLHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aWMOJICHCTBHE, TPOSBISAS  TOTOBHOCTH  pa3periarh
KOH(JIMKTHI.

K koHIry 00yueHus B 9 kijiacce npeMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh MOHATHS: CHCTEMA OTCUETa, MaTepuajbHas TOYKa, TPACKTOpHS,
OTHOCUTENIFHOCTh ~ MEXaHHYECKOro  JBIDKeHus,  jaedopmarus  (ympyras,
IUTACTUYECKas), TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U
HNEPErpy3Ku, LEHTP TAKECTH, aOCOIOTHO TBEPAOE TENO, LIEHTP TSHKECTU TBEPIOTO
Tela, PAaBHOBECHE, MEXAaHUYECKHME KOJEOAaHHsI W BOJHBI, 3BYK, HH(QpPa3ByK H
YIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAJIbHO30PKOCTb, CIEKTPhl MCIYCKAaHUS U TOIJIOIIEHUs, anbda,
0eTa- 1 raMMa-u31y4eHUs], U30TOIIbI, siIepHasi JHEPTEeTUKA;

pa3ianyath SABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE NPSIMOJIMHEWHOE JIBUYKEHUE,
PaBHOYCKOPDEHHOE IPSAMOJIMHEHHOE JBW)KEHHME, CBOOOJHOE TAaJEHUE Tell,
PaBHOMEPHOE JIBI)KEHHE IO OKpPYXHOCTH, B3aWMOJEHCTBUE TE€J, PEAKTUBHOE
IBUKEHHE, KOJIeOAaTeIbHOE IBUKEHHUE (3aTyXalOUIUe U BhIHYKIACHHbIE KOJICOaHUs),
pPE30HaHC, BOJHOBOE  JBHWKEHHE, OTPaXXEHUWE  3BYyKa, MPSIMOJUHEHHOE
pacnpoCTpaHEHUE, OTPAKEHHE U IPEIOMIIEHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa)XKEHHE CBETA, Pa3JI0KEHUE OEJIOro CBETAa B CIIEKTP U CIIOKEHUE CIIEKTPAJIbHBIX
LBETOB, JHCIEpPCUS CBETa, €CTECTBEHHAs pPAJUOAKTHBHOCTb, BO3HUKHOBEHUE
JMHEMYaToro CrneKkTpa M3JyuyeHHUs) MO OMHCAHMUIO UX XapaKTepPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX TaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE U3YUYECHHBIX (PU3NYECKUX SIBJICHUN B OKPY’KAIOIIEM MUPE
(B ToM uuncne (u3MYECKUE SIBJICHUA B MPUPOJE: MPUIUBBI U OTIUBBI, JBHKCHHE
maHeT COJIHEYHOM CHCTEMBI, PEAKTUBHOE JIBH)KCHHE JKUBBIX OPIraHHU3MOB,
BOCIIPHSITHE 3BYKOB KUBOTHBIMH, 3€MJIETPSCEHHUE, CEHCMUYECKHUE BOJIHBI, LIyHAMH,
9X0, LIBETa TeJ, ONTHUYECKUE SBJICHUS B MPHUPOJAE, OUOJIOTUYECKOE IeHCTBHE
BUJIUMOTO, YJIBTPA(QHUOIETOBOTO U PEHTTEHOBCKOIO W3IMYyYEHUW, €CTECTBEHHBIM
PaAMOAKTUBHBIN (POH, KOCMUYECKHUE JIyUH, PAIUOAKTUBHOE U3ITyUYeHUE IPUPOIHBIX
MUHEpAJOB, JEHCTBHE PAJUOAKTUBHBIX M3IYyYEHUH Ha OpPraHu3M 4eJOBEKa), MpHU
TOM MEPEBOAMTH MPAKTUUYECKYIO 33/7ayy B y4eOHYIO, BBIACIATH CYIIECTBEHHBIC
cBOMCTBa (MpU3HAKK) (PU3NYECKUX SIBJICHUM;

ONMKCHIBATH H3YUYEHHBIE CBOWCTBA Tel M (U3MYECKUE SBICHUS, HCIOJIb3YS
¢usznueckue BenMUMHBl (CpedHSAss W MIHOBEHHAas CKOPOCTh Tejla IIpU
HEPaBHOMEPHOM JBWKEHUU, YCKOPEHHUE, IEPEMELICHHE, IyTh, YIJI0Basi CKOPOCTH,
CHJIa TPEHUS, CUJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOHOTO MaICHHUs, BEC
TeJNa, WUMIIYJbC TeJa, WMMIYJbC CHIJIBI, MEXaHHueckas padoTa M MOIIHOCTb,
NOTEHLMAIbHASL DHEpPrHs Teja, [MOAHATOIO HAJ IOBEPXHOCTBIO  3€MJIH,
MOTEHIMANbHAS SHEPIrUs CKATOW MPYKUHbI, KUHETUYECKAas DSHEprus, IOJHAS
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MEeXaHU4ecKasi SHEprusi, Mepruoj U 4acToTa KojJeOaHil, AJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMJIEHUS CpPElbl), MPH
OMHCAaHUU TPABUJIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI HCIOJb3YEMbIX BEJIUYHH,
o00O3HaueHUs ¥ eAUMHUIBI (U3MYECKMX BEJIMYMH, HAXOJUTh  (OpMYyIIbI,
CBSA3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEJIMYUHY C JIPYTUMH BEJIMYMHAMU, CTPOUTH
rpauKy U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepU30BaTh CBOWCTBA Teld, (DU3MUECKHUE SBICHUS U TPOIECCHI, HCIONb3YS
3aKOH COXpPaHEHHUS SHEPruu, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIIMI
CYNEpIIO3UIIMK CUJI, IPUHIIUI OTHOCUTENbHOCTHU ["anunes, 3akonsl HploTOHA, 3aK0H
COXpaHEHUs MMIIYJIbCA, 3aKOHbl OTPAKEHUS U TMPEJIOMIICHUS CBETa, 3aKOHBI
COXPAaHEHUs 3apsS0BOTO M MAacCOBOTO YHUCEN MPH SAEPHBIX PEAKIUSIX, IPU ITOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alMCHIBATH €r0 MAaTEMaTHYECKOE
BBIPAKEHUE;

OOBSACHATh (PU3MYECKHE IMPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallMii  MPaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH MPUUYUHHO-
CJI€ICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHUE U3 2—3 JIOTUYECKUX I11aroB ¢ OMOPOM Ha
2-3 W3y4YEHHBIX CBOMCTBAa (PU3UYECKUX SIBJICHUW, (PU3MUECKUMX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemarh pacu€THble 3aJaud (OMUpAIONIMECs Ha CHCTeMY M3 2-3 ypaBHEHH),
WCTIOJB3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (PU3MUECKHE BETNYMHBI: HA OCHOBE
aHajM3a yCJIOBHS 3aJlayd 3alKChIBaTh KPATKOE YCIOBHE, BBISIBISTH HEJOCTAIOIIHNE
WM W30BITOYHBIE JaHHbIE, BBIOMpATh 3aKOHBI M (HOPMYJIbI, HEOOXOAUMBIE ISt
pelieHusi, MPOBOAUTh PACUEThl M OIEHUBATH PEATUCTUYHOCTH IMOJYyYECHHOTO
3HaUYCHUS (PU3NYECKON BETUUHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEUINTh MPU MOMOIIU (HU3HUUECKUX
METO/IOB, HCIIOJNb3yS ONHCAHUE MCCIECNOBAaHUSA, BBIACIATH IPOBEPSIEMOE
MIPEANOIOKEHNE, OIICHUBATh MPABMWIHBHOCTD TOPSIIKA MPOBEICHUS WCCIEAOBAHMS,
JIeaTh BBIBOJIbI, THTEPIIPETUPOBATH PE3YJIbTATH HAOIIOICHUI U OTIBITOB;
MPOBOJIUTH OMBITHI 10 HAOTIOMECHUIO (PU3WYECKUX SBICHUN WM (HU3UIECKUX
CBOMCTB TeJl (M3y4yeHHE BTOPOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUs! dHEPIuH,
3aBHCHMOCTh TEpHOJa KOJICOaHW MPYXUHHOTO MAasTHUKAa OT Macchl Tpy3a H
KECTKOCTU TPYXUHBI M HE3aBUCUMOCTh OT AaMIUIUTYABl MaJbIX KOJICOAHUH,
NPSIMOJIMHEMHOE pPacIpOCTpaHEHUE CBETa, Pa3iokKEeHHE OeIoro CBeTa B CIEKTD,
U3y4YEHUE CBOMCTB M300pakeHHsI B IUIOCKOM 3€pKaje M CBOMCTB M300pakeHHS
npeaMeTa B coOMparoiiei JInH3e, HaOII0IeHUE CIUIONTHBIX U JIMHEWMYAThIX CIIEKTPOB
U3ITyYEHHUsI): CaMOCTOATENbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
000py/I0BaHus, OIMCHIBATH XO/I OIBITA M €r0 Pe3ybTaThl, GOPMYJINPOBATH BBIBOIBL;
MPOBOAMUTH MPU HEOOXOJUMOCTU CEPHUIO MPSIMBIX U3MEPEHUI, OTPEIeIiss CpeaHee
3HaUYE€HHUE H3MepsieMOl BennuyuHbl ((POKYyCHOE paccTosiHMEe coOMparolield JUH3bI),
000CHOBBIBaTh BBHIOOP CIOc00a U3MEpEeHUs (M3MEPUTENBHOTO TPUOOPA);
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IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTEN (PM3HUECKUX BEJIMYMH C MUCIOJIb30BAHUEM
NPSAMBIX HM3MEPEHUN (3aBUCUMOCTh IMYyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JBIKEHUN 0€3 HayalbHOM CKOPOCTH, MEepHoja KOJeOaHW MaTeMaTH4eCKOro
MasiTHUKA OT JIYIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKEHUs CBETA OT yIJa MaJeHUs U
yria TpelioMJeHuss OT yIJila TMaJeHus): IUIaHUPOBaTh  HCCIIEIOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY, (DMKCHPOBATh PE3yJIbTAaThl MOIYyYEHHOU
3aBHCHUMOCTH (PH3UYECKUX BEIMUMH B BUAE TAOIUI] U TpaUKOB, AIaTh BBIBOJBI IO
pe3yabTaTam UCCIEI0OBaHNUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS] (PU3NYECKUX BEIUYMH (CpEIHSE CKOPOCTh U
YCKOpEHHE Teja MpPU PaBHOYCKOPEHHOM JBUXKEHUHU, YCKOpPEHHE CBOOOIHOTO
MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT TPEHHS CKOJIBKEHHSI, MEXaHUYECKasI
paboTa M MOIIHOCTh, YacToTa W MEepUoj KOJeOaHWl MaTeMaTH4ecKoro u
NPY>KUHHOTO MasiTHUKOB, ONTHYECKasl CUjia COOMpAroNIel JIMH3bI, PaIMOAKTUBHBIM
(oH): MIAHUPOBATh H3MEPEHUs, COOMpATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHHUS], CIEAYS IPEAJIOKEHHON HHCTPYKIIUHU, BBIYUCISATh 3HAUYCHHE
BEJIMYMHBl W AHAJIU3UPOBATh MOJYYEHHBIE pE3YyJIbTaTbl C YYETOM 3a/laHHOMN
IIOIPEIIHOCTH H3MEPEHN;

coOnIoaTh MpaBWJia TEXHUKM O€30MacHOCTH mpu paboTe ¢ J1abopaTOPHBIM
000pyT0BaHUEM;

pasnuyaTh OCHOBHbBIE IPU3HAKH M3YUYEHHBIX (PU3NYECKUX MOJEINEH: MaTepuaibHas
TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOYCUHBIM UCTOUHHUK CBETA, JIyd, TOHKAs JIMH3A,
MJIaHeTapHasi MOJEIb aTOMa, HyKJIOHHAs! MOJIETIb aTOMHOTO SI/Ipa;

XapaKTEepU30BaTh TMPUHIUIBI JCHCTBUS HM3YyUYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMNOpPOM HAa HMX ONUCAaHHA (B TOM 4YHUCIE: CIHUJIOMETD, IATYUKH
MOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, paKeTa, 3XO0JIOT, OYKH, MEpPHUCKOII,
¢oToamnmapar, ONTUYECKHE CBETOBOJbI, CIEKTPOCKOI, JO3UMETp, Kamepa
Buiibcona), ucnosnib3yst 3HaHUS O CBOMCTBAX (DU3UYECKUX SBIICHUN U HEOOXOIUMBIC
(puznyeckue 3aKOHOMEPHOCTH;

WCIIONB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM M3YYEHHBIX TEXHHUYECKUX
YCTPONCTB, HW3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIECCOB TMPH
pelIeHNH Y4yeOHO-NPAKTUUECKUX 3aJad, ONTHUYECKHUE CXEMbl ISl MOCTPOECHUS
M300paKeHHI B TNIOCKOM 3€pKaJie U coOuparoiet JuH3e;

MPUBOANTH TpPHUMEPHl (HAXOAUTh HWH(OpPMAIMIO O MpUMEpax) MPAKTHIECKOTO
UCIOJIb30BaHUSl (PU3MYECKUX 3HAHUM B TOBCEAHEBHOM XU3HMU JUIsl 0OECIeueHUs
0e30MacHOCTH TMpU OOpaIlleHuH € MpUOOpaMu M TEXHUYECKUMHU YCTPOHMCTBAMH,
COXpaHEHUsI 3JI0pOBbsi M COOJIOZAEHUS HOPM SKOJOTMYECKOTO IOBEICHUS B
OKPYXaroUIen Cpee;

OCYIIECTBIISATh TOUCK HH(popManuu (U3NUECKOTO cojiepkaHusi B VHTepHeTe,
CaMOCTOSTENbHO (HOPMYJIMPYsl MOMCKOBBIN 3alpOC, HAXOJIUTh MYyTH OINpPEACIICHUS
JIOCTOBEPHOCTH TIOJy4eHHOW HMH(OpMAllMd HAa OCHOBE MMEIONIMXCS 3HAHUW H
JIOTIOJIHUTEJIbHBIX UCTOYHUKOB;
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e HCIOJIb30BAaTh IPH BBINOJIHEHWH Y4YEOHBIX 3aJaHUl  HAYYHO-NOMYJISIPHYIO
auTepaTypy (U3MYECKOTO COJEpKaHHUs, CIIPABOYHBIE MaTEpUANbI, PECYPChl CETH
WNuTtepHer, BiageTb npuéMaMyd KOHCIIEKTHPOBAHHUS TEKCTa, NPEoOpa30oBaHMUS
MH(pOpPMAIIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO37aBaThb COOCTBEHHbIE IHCbMEHHBIE U YCTHbIE COOOIIEHHS Ha OCHOBE
uH(GOpPMaIlUK U3 HECKOJBKUX HCTOUYHUKOB (DM3MUECKOTO COJEpKaHus, MyOIMYHO
MPEJICTaBIATh PE3yIbTaThl MPOSKTHON MM UCCIIEI0BATEIbCKON JEATEIbHOCTH, MIPH
9TOM T'PaMOTHO HCIIOJb30BaTh M3YYEHHBIM TOHATUMHBIM anmapar H3y4acMoro
pa3znena (U3MKM U CONPOBOXKJATh BBICTYIUICHUE IMpE3EHTalMel ¢ y4éTom
O0COOEHHOCTEN ayAUTOPUU CBEPCTHHUKOB.

®opMbl yuyéra padoyeil mporpaMMbl BOCHUTAHHS B paloueil mporpamme Io
(pusuke

PaGouas mporpaMMa BOCHHMTAHUS PEAIU3YETCS B TOM UYHUCIE U YEpe3 UCIOIb30BaHUE
BOCIIUTATEIBHOTO MMOTEHIIMAJIA YPOKOB (pU3MKHU. JTa paboTa OCYIIECTBISETCS B CACAYIOINX
dbopmax:

[ToOyx)nenue oOydaromuxcs codr01aTh HA YPOKE OOLEPUHATHIE HOPMbI TOBEAECHUS,
npaBuia OOLIEHUS CO CTapmMMHU (NEeJarorudecKuMu pabdOTHUKaMU) W CBEPCTHUKAMU
(oOyJaromuMucs ), TPUHITUITBE Y9eOHON TUCIUIUIMHBI U CAaMOOPTaHU3aIUH.

[IpuBneuenne BHHUMaHHs OOy4arOIIUXCSd K IEHHOCTHOMY AacleKTy H3y4YaeMbIX Ha
ypOKax MpeAMETOB, SABJICHUI, COOBITUI Yepes:

oOpanieHre BHMMaHHUS HA HPABCTBEHHBIE AaCMEKThl HAYUYHBIX OTKPBITUH, KOTOPHIE
M3Yy4yaloTCsd B JAHHbII MOMEHT Ha YpOKE; Ha NpPEICTaBUTENIEd Y4YEHBIX, CBSI3aHHBIX C
M3y4YaeMbIMHU B JIaHHBII MOMEHT T€MaMH, Ha TOT BKJIaJ, KOTOPbI OHU BHECIU B pa3BUTHE
Hallel cTpaHbl U MMpa, HA JOCTOMHBIC MOJAPAXKAHUS MPUMEPHI UX KU3HU, HA MOTUBBI UX
MOCTYTIKOB;

Hcnonb3oBaHne BOCHUTATENIbHBIX BO3MOXHOCTEH coOAepKaHUs Yy4yeOHOro mnpeamera
g popmMupoBaHus y 00y4arOIUXCsl POCCUMCKUX TPAIUIIMOHHBIX JyXOBHO- HPABCTBEHHBIX
U COLIMOKYJBTYPHBIX IIEHHOCTEH depe3 moAdOp COOTBETCTBYIOLIMX 3aJau JUIsl pELIeHHS,
pOOJIEMHBIX CUTYyallui 17151 OOCYKICHUS B Ki1acce

BxitoueHue B ypok UTPOBBIX MPOLEAYP, KOTOPbIE IOMOTatOT MOAEPKaTh MOTUBALIUIO
oOyJaroumxcsi K TMOJYYEHUIO 3HAHUM, HalaXXUBAHUIO TO3UTHBHBIX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KJIacce, TOMOTAlOT YCTAaHOBJICHUIO TOOPOXKeENaTenbHOU aTMOCc(ephl BO BpeMs
ypoKa.

[IpumeHeHne Ha ypOKe HMHTEPAKTUBHBIX (opM padOThl, CTUMYJIHPYIOIIUX
MIO3HABATEJIbHY0 MOTUBALIMIO 00YyYarOIINXCS.

[Ipumenenue rpynmnoBol pabOThl MM pabOThl B Mapax, KOTOPHIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMAaHIHOM pabOThI M B3aUMOACHCTBUIO C JPYTUMH 00YYarOIIUMUCS.

Br160op 1 ucnonp30BaHUE HAa YpOKax METOJO0B, METOIUK, TEXHOJIOTUN, OKa3bIBAIOIINX
BOCIMTATEIbHOE BO3JECICTBUE HA JIUYHOCTh B COOTBETCTBUU C BOCIMTATEIbHBIM UACATIOM,
LIEJIBIO U 33]1a4aMH BOCITUTAHMSL.
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NuanimmupoBaHre M MOAAEPKKA HCCIEA0BATENbCKOW JESATEIbHOCTU IIKOJBHUKOB B
dbopMe BKITIOUEHHS B YPOK Pa3IMUYHBIX HCCIIENOBATENIbCKUX 3aJaHUN W 3a/ad, 4yTo JaeT
BO3MOXXHOCTh ~ OOy4YaloIMMCsl MPHUOOPECTH HABBIKM  CaMOCTOSTEIBHOTO  PEIICHHUS
TEOPETHUYECKOW TPOOJIeMbl, TEHEpUpoBaHUS U OGOPMIIEHHS COOCTBEHHBIX THIOTE3,
YBAXUTEIBHOTO  OTHOLICHUS K  YYXKUM UM, MyOJIMYHOTO  BBICTYIUICHUS,
apryMEHTUPOBAHUS U OTCTaNBaHUs CBOEU TOYKH 3PEHUS.

YcTaHOBNIEHNE YBAXHUTEIbHBIX, TIOBEPUTEIHHBIX, HE(HOPMATBEHBIX OTHOIICHUN MEXITY
YUUTEJIEM U yYeHUKAaMHU, CO3/IaHHE Ha YPOKaX AMOLMOHAIBHO-KOM(POPTHON CPEIBI.
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl
Pa3jen 1. ®usuka u eé poJib B MO3HAHNH OKPY:KAIOLIEro MuUpa
bubnuoreka [{OK
1.1 ®dusnka - HayKa 0 IPUpoe 2 1
yia o HpHpo https://m.edsoo.ru/7€416194
b K
1.2 ®Ou3nyecKkne BeININHBI 2 1 nommorexa 110
https://m.edsoo.ru/7f416194
. bubnuorexa [IOK
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [leppoHayanbHble CBeJ¢HHA O CTPOCHHMH BelIeCTBA
bu6mmoteka IIOK
2.1 C 1
TPOCHHE BEIIECTBA https://m.edsoo.ru/7f416194
27 JIBM>XKeHUE U B3aUMOJICICTBUE YaCTHIL ) 1 bu6mmoreka IIOK
' BEIIECTBA https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
2.3 ArperaTHbie COCTOSIHUS BEIIIECTBA 2
p HI https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBukenne U B3auMo/ieiicTBHe Tel
bu6 OK
3.1 MexaHn4eckoe ABUKEHNUE 3 nommotexa I

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

MBOY NMMO CO «COLL Ne 16»

28



bubnmoreka [IOK
2 u 4 1
3 HEPHIA, Macea, TIOTHOCTE https:/m.edsoo.ru/7f416194
bubnunorexa LIOK
. .B 14 1 2
33 Cta. Buget i https:/m.edsoo.ruw/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubanoreka [JOK
' TEJIaMH, ) KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.2
Hlapietine xuakocTh > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4. A
3 TMOCHEPHOE AaBCHIC 6 https:/m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 5 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Paznea 5. PaGora n MomiHOCTDH. JHEprus
bu6nunorexa LIOK
A P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MEXaHU3MBI 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
53 Mexannyeckas SHEpPIrHs 4 1 1 Bubmorexa [OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 5 12
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8 KVIACC

KoanyecTBo 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne i/ P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TemioBble ABJI€HUS
bubmuorexa [JOK
1.1 I 1
CTpoenne 1 CBOHCTBA BemeCTBa 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CIIOBBIC HPOTECCht > https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pazneun 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
21 DNeKTpUUYeCKHe 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
) 7 X B3aUMOJIeHCTBIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 1T i i 2 2
OCTOSIHHBIN AJIEKTPUYECKUN TOK 0 7 hitps://m.edsoo.ru/7f4 181 ce
2.3 MarsuTHEBIC SIBIICHUS 6 1 1.5 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 9 4
JICKTPOMATHHTHAA HHYKIWA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 5 14.5
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9 KJIACC

KoaunuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iejioB ¥ TEM nudpoBLIe
Ne i/ P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. MexaHn4yeckue siBJIeHHUS
L1 MexaHnuecKkoe IBUKEHUE U CIIOCOOBI €0 10 1 1 bu6mmoreka [IOK
' OIMCAaHUA https://m.edsoo.ru/7f41a4a6
o buo OK
1.2 B3aumoneiictsue e 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHBI COXpaHEHUT 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznen 2. Mexanudeckne Ko1e0aHusi U BOJIHBI
bu6mmoreka [JOK
2.1 Mexannueckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pnen 3. DiieKTPOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3IIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pasgea 4. CBeToBbIe ABJICHUA
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4.1 3aKoHBI pacpOCTPAHEHHUS CBETA 6 2 bubmmorexa [TOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ad4a6
bubmuorexa [JOK
43 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f4 1a4a6
Hroro no pazaeny 15
Pa3gen 5. KBaHTOBLIE fIBJICHUSA
bu6mmorexa [IOK
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 hitps-//m.cdsoo.ru/7f4 1ada6
bu6mmorexa [IOK
5.2 6 1
CTpoctiiie aTOMHOTO 51pa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 A 7 1 1
ACPHHIE peaktn https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTopuTtenbHO-000011a101M I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 27
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®usznka — Hayka O npupoze. SBieHus
npupoabl. Gu3nueckue ABICHUS

KoauuecTBO 4acoB

Kontpoabubie IIpakTunueckue

B
cero padoThbI padoThI

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchl

MexaHW4ecKue, TEIIOBBIC, JJIEKTPUYCCKHE,
MarHUTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUS.
CraproBasi JTUarHOCTHUKA

dusznyeckue BEIUUYHMHBI U UX HU3MCPCHHUC

Ypok-uccienoBanue "Uzmepenue
TEMIIEpaTypbl MPU TMOMOIIU >KUJIKOCTHOTO
TEPMOMETpA U AaTYUKa TeMIepaTyphl"

Kak ¢usuka u npyrue ecrecTBeHHbIE HAYKH
HW3y4alOT MNpHUpoay. EcTecTBEeHHOHay4YHBII
Meroa Tmo3HaHus. Omnucanue (QU3NYECKUX
SIBIICHUH C IOMOIIIBIO MOJICIICH

bubmmoteka IIOK

https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "lIlpoBepka runoressl:
JTAIGHOCTh  TMOJIETAa IIApUKa, ITYIICHHOTO
TOPU3O0HTAIILHO, TeM OoJibIlie, YeM OoJIbIe
BBICOTA ITycKa"

Crpoenue BEIIIeCTBA. OMBITHI,
JTIOKa3bIBAIOIINE  JIUCKPETHOE  CTPOEHHUE
BEIIECTBA

bu6nunorexa LIOK

https://m.edsoo.ru/ff09fe0a
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bu6nmmoreka [IOK

ten. Cuna ynpyroctu. 3akoH ['yka

8 JIBr>KeHUE 4acTHIl BEIICCTBA 1
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OnbITHI o
9 HAONIIOJICHUIO  TEIUIOBOTO  PACHIMPEHUs 1
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA 1
B3aumocBs3b MexX 1y CBOWCTBaMH BEILIECTB B
1 pa3HbIX arperatHbIX COCTOSHUSAX U HX | Bbu6mmoteka [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIBI
12 Mexanuyeckoe napmkeHue. PaBHomepHoe u 1 bubmmoreka [JOK
HEPaBHOMEPHOE IBIDKECHUE https://m.edsoo.ru/ff0a05¢c6
bubnuoreka [{OK
13 Ckopoctb. Enunuiiel ckopoctu 1 1
https://m.edsoo.ru/ff0a079c
bu6mmoteka IIOK
14 Pacuer nyTu ¥ BpeMeHU IBUKEHUS 1
https://m.edsoo.ru/ff0a0ac4
WNueprusa. 3akon unepnuu. Bzaumopeiicteue
bubmmoteka IIOK
15 Tl Kak M[pUYMHA U3MEHEHUS CKOPOCTHU 1
https://m.edsoo.ru/ff0a0c10
JIBIKEHUS TEJ
16 IInornocte BemecTBa. Pacuer Mmaccel u 1 bu6nmorexa LIOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas ~ pabGora  «OmpeneneHue ]
IJIOTHOCTU TBEPJOTO TEJIa»
13 Pemenne 3amadu mo Tteme "lImoTHOCTB | but6mmorekxa [IOK
BemiecTra” https://m.edsoo.ru/ff0al23c
19 Cuia Kak XapakTEepUCTHKA B3aUMOJEHCTBUS |
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JlaGopaTopHas paborta «3ydyenune

20 3aBUCUMOCTH pacTshKeHUs  (nedopmarium) 1
MPY>KUHBI OT MPUIIOKEHHON CUITBI»

21 ABnenue Tarorenus. Cuna TSHKECTH 1
CBs13p MEXy CUIJIOHN TSDKECTH U MaccoM Tena.

22 Bec Tena. Pemenue 3amau no teme "Cuila 1 bubmmorexa LIOK

" https://m.edsoo.ru/ff0al778
TSDKECTU

” Cunma TsDKECTH Ha JApYyrux IUIaHETax. 1 bubnnoreka [JOK
OuU3NYECKUE XapaKTEPUCTUKH IUIAHET https://m.edsoo.ru/ff0al1502

bubnuoreka [{OK

24 Hswepettne ci. JliamomeTp ! https://m.edsoo.ru/ff0al8cc

bubmuoreka [IOK

25 Bec rena. Hepecomocts ! https://m.edsoo.ru/ff0al778

%6 CrnoxxeHue JBYyX CHJI, HAMpPaBIICHHBIX 10 1 bubnnorexa [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYOIIAST CHJT https://m.edsoo.ru/ff0ala70

7 Pewenue 3a1a4 o TeMe 1
"PaBHopeiicTByromas cun"

73 TpeHne CKONBXKEHHS M TPEHHE IIOKOS. 1 bubmmnoreka HOK
Tpenue B npUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas pabota «M3yuenune

29 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT 1 bubnnorexa [JOK
CHJIBI JTaBJICHUS u Xapakrepa https://m.edsoo.ru/ff0alcc8
COIPHUKACAIOLINXCS TOBEPXHOCTEN»

30 Pemenue 3a1a4 Ha onpeneneHue 1
PaBHOJECUCTBYIOLIEN CUJIIbI
Pemenne 3amau mo Temam: «Bec tenay,

31 «I'padmueckoe nzodpaxenue cum», «CUIIbD», 1 bubnmorexa LOK

«PaBHOAEUCTBYIOIIAS CHAIDY
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KouTponbHas pabora o TeMaMm:
«Mexanuueckoe  JBIXKEeHHE»,  «Macca,

32 IJIOTHOCTEY, «Bec tenay, «I'padudeckoe !
n3o0paxeHue cumy, «CUIbn
1 HaBnenue. CrocoObl  yMEHBIIEHUS U 1 bubmuorexa [JOK
YBEJIWYCHUS JIABICHUS https://m.edsoo.ru/ff0a20a6
14 JlaBnenue raza. 3aBUCUMOCTb JJaBJICHUS Ta3a 1 bubmmoreka [JOK
oT 00béMa, TeMIieparypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua pgaBneHus TBEPABIMH TEJIAMU, 1 bubnuoreka [IOK
JKUIKOCTSIMH U rasamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
16 JlaBneHue B XKUIKOCTU M Ta3e, BBI3BAHHOE 1 bubnnoreka [JOK
IEWCTBUEM CHIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau mo Teme «JlaBieHwe B 1 bubnunorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH Ilackamnsay https://m.edsoo.ru/ff0a2826
bubmuorexa [IOK
38 Coobmarommecs cocy et ! https://m.edsofm/fan2970
. bubmuorexa [IOK
39 Punpasmatiecinit mpece ! https://m.edsofm/fan3136
40 Manomerpsl.  IlopmHeBON — KMIKOCTHBIN 1
Hacoc
Atmocdepa 3emun. [Ipuunne!
A1 CYIIECTBOBAHHUS  BO3MYIIHOW  OOOJOYKH | bubnmoreka [JOK
3emutu. 3aBUCHMOCTH aTMOC(EpHOTO https://m.edsoo.ru/ff0a2bSa
JABJICHUS OT BBICOTHI HAJl yPOBHEM MOPS
bubnmoreka [JOK
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne 1 https://m.edsogru/fﬂ)a2b5a
13 N3mepenne armocdeprnoro nasnenus. OnbIT | bubnmorexa [JOK

Toppuuennu

https://m.edsoo.ru/ff0a2da8
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44 3aBUCUMOCTh aTMOC(EpHOrO JaBICHHUS OT 1 bubnmnoreka HOK
BBICOTHI HaJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepous. ATMocdepHoe gaBiieHnE 1 bubmmoreka [JOK
Ha Pa3JIUYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau mo Teme "AtmocdepHoe 1
naByieHue"
47 JleficTBUE ®KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 1 bubmuorexa [JOK
B HUX TeJ0. ApXHMeI0Ba Cujia https://m.edsoo.ru/ff0a3276
JIaGoparopnast abora «OtmpeneneHue
48 BLITaEKHBEIOHJeﬁ f:)HHLI, HeﬁCTByr;OHlefI Ha 1 buGnuorexa LIOK
https://m.edsoo.ru/ff0a33fc
TEJI0, MIOTPYKEHHOE B )KUJIKOCTbH)
JlaGoparopuast pabora o TeMe
49 «HMccnenoBanue 3aBHCHMOCTH Beca Tella B 1 bubnunoreka LIOK
BoZie OT 00BbEMa MOTPYKEHHOUM B KHUAKOCThH https://m.edsoo.ru/ff0a3514
YacTH TeJa»
bubmmoteka IIOK
>0 Inasanne Ten ! https://m.edsoo.ru/ff0a3a96
Jlaboparopnast pabora "KoncTpyupoBanue
51 apeoMeTpa WM KOHCTPYHUPOBAHME JIOJKH H 1
onpeereHue e€ rpy30no bEMHOCTH"
Pemenue 3ana4 no remam: «IlnaBanue cynoB.
52 Bo3nyxomnaBanue», «J/laBieHue TBEpIbIX 1 bubnmorexa [IOK
. https://m.edsoo.ru/ff0a3654
TeJL, )KUJIKOCTEH 1 Ta30B»
bubnunorexa LIOK
>3 Mexanrieckas padota ! https://m.edsoo.ru/ff0a3f82
54 MomuocTs. ETUHUITEI MOIITHOCTH 1 bubmmorexa TOK
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VYpoxk-uccienopanue "Pacu€r MONIHOCTH,

55 . . 1 1
pa3BuUBaeMoOM pH Mo IbEME 1o JiecTHULE"
56 [Ipocteie mMexaHu3Mbl. Peryar. PaBHOBecue 1
CHWJI Ha phIUare
KonTtponpHast pabora mo teme «JlaBieHue
57 TBEPABIX TEJ, JKUIAKOCTEH U Ta3oB» / 1
Bcepoccuiickas mpoBepouHas paboTa
Pabora ¢ Tekctamu 1o Teme «JlaBiaeHue
58 TBEPABIX TEJ, JKUJAKOCTEM U Ta3oB» / 1 bubnnorexa [IOK
P . https://m.edsoo.ru/ff0a4ffe
Bcepoccuiickas npoepounas pabota
Poruarm B TexHuKke, OBITY U NPUPOAE.
59 JlabopaTopHas abora  «MccienoBanue 1 0.5 Bubmiorexa OK
p . p p ' https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
60 Pemienne 3amau 1mo TeMe  «YCIOBHUSA 1 bubnunoreka LIOK
paBHOBeECHS pheIYara» https://m.edsoo.ru/ff0a48a6
Koadpdurment MOJIE3HOTO JIEHCTBUS
61 MeXaHu3Ma. JlabopaTopHas pabora 1 0.5
«3mepenune KII/] HakIOHHOM MIOCKOCTH»
2 Pemenne 3amad mo treme "PaboTta, MOIIIHOCTD, 1 bu6nunorexa LIOK
KI1a" https://m.edsoo.ru/ff0a4c48
63 Mexannueckass 3Heprus. KuHerudeckas u 1 bubmmnoreka HOK
MOTEHLMAIbHAS SHEPT UL https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHESHHUS MEXaHWYECKOH dHEPT U 1 buomorexa HOK
p p https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT o TeMe
65 "OKCnepUMEHTaIbHOE OIpezeeHue 1 1

W3MEHEHHS KMHETUUECKOM 1 MOTEHIIMAJIbHOM
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SHEPTMM TPH  CKaTbIBAaHUM  Tella IO
HAKJIOHHOM IIIOCKOCTH"

Kontponbuast pabora no teme «PabGota u

06 MOIITHOCTh. DHEPTHUSD 1
67 Pabota ¢ TekcTamu 1o teMe "MexaHU4YeCKOe 1 bubmuorexa [{OK
nBroKeHune" https://m.edsoo.ru/ff0a4ee6
68 Pabora ¢ Texkcramm mo Teme '"Pabora. |
MomnHocTtb. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KonuyecTBo yacos DJIeKTPOHHbBIE
Ne uudgposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsbl
OcCHOBHBIE ~ TOJIOXKEHHUS  MOJIEKYJISIPHO-
. bubnnorexa [IOK
1 KUHETUYECKONM TEOpUHM W HX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Monenn TBEPJIOTO KUIIKOTO "
’ . bubnuorexa [{OK
3 ra3zo00pa3Horo COCTOSHUN BEIIECTBA. 1 1
https://m.edsoo.ru/ff0a540e
Bxopanas koHTposbHas pabora
OObsicHEHHE CBOMCTB TBEPAOIO, KUAKOTO U
4 ra3oo0pa3HOro COCTOSHMM BellecTBa Ha 1
OCHOBE MIOJIOKEHU MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH
5 Kpucrannuueckue 1 amopgHbie Tena 1 bubamorexa LOK
p p https://m.edsoo.ru/ff0a5800
6 CmaunBaHue u KaluJUISIPHOCT. 1 bubmuorexa [IOK
IToBepXHOCTHOE HATSAKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U cxKaThe 1 brbmorexa OK
P P https://m.edsoo.ru/ff0a5a26
2 Temmneparypa. CBsA3p TeMIepaTypbl €O |
CKOPOCTBIO TEIIOBOTO IBUYKEHUS YaCTHUI]
9 Buytpennsist sneprus. CiocoObl U3MEHEHUS 1 bubmuorexa [IOK

BHYTPEHHEHN YHEPTrUn

https://m.edsoo.ru/ff0a5c60
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bu6nmmoreka [IOK

10 Buae! Tennonepenaun 1
. pest https://m.edsoo.ru/ff0a6412
Ypok-koH(pepeHus "[IpakTrueckoe
11 I/I(IJ)HOJIBSO]?:J,HI:I)/IG TETJIOBBIX CBOﬁETB BEIIECTB 1 bubmorexa HOK
" https://m.edsoo.ru/ff0a65¢c0
¥ MaTEpUAJIOB B IEJISX YHEPrOCOEpeKeHHS
12 KonunuectBo TEIJIOTHI. VnenbHas 1 bubmuorexa [JOK
TETIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TEIIOBOTO OanaHca. 1 Bbu6mmoteka [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas abora  "HccienoBanwue
patop P bubnuoreka [{OK
14 ABJICHUSl TEIIOOOMEHa MpU CMEIIMBAaHUU 1
. . " https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueit BOJIBI
Pacuer konuuecTBa TEMIOTHI, HEOOXOAUMOTO
15 JUIsl HATPEBAHUs Tela U BBIIEIAEMOT0 UM IIpU 1
OXJIAXKICHU T
16 JlaGopatopHass ~ pabota  "OmpeneneHue 1 bubmmnoreka HOK
YAEIbHOU TEMJI0EMKOCTH BemlecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. YJenbHas TeIjoTa 1 bubmmnoreka HOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[ImaBnenue " OTBEp/ICBaHUE
18 KPUCTAJUIMYECKUX TeN. YAelbHas TeIioTa 1 bubmmorexa [TOK
P A https://m.edsoo.ru/ff0a71d2
TIJTaBJICHUS
19 JlaGopatopHass ~ pabora  "OmpeneneHue ] bubmuorexa [IOK
yAEJIbHOU TEIJIOTHI TUIaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanue u KOHJICHCAIINS. 1 bu6muoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenwne. VnensHas TEII0Ta | bubnunorexa LIOK
napooOpa3oBaHus 51 KOHJICHCAIIHH. https://m.edsoo.ru/ff0a786¢c
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3aBUCHMOCTh TEMIIEPAaTyphl KHUIICHUS OT
aTMoc(hepHOro JaBICHHUS

Brnaxnocts Bo3nyxa. JlaboparopHas pabota

" . bubmmoreka [JOK
22 OnpeneneHre OTHOCUTENBHOM BIIAXKHOCTH 1
" https://m.edsoo.ru/ff0a7628
BO3/yXa
” Pemienue 3aau Ha onpeieeHUE BIAXKHOCTH 1
BO3/lyXa
[IpuHnuner paboThl TEMIOBBIX JBUTATEICH.
24 [TapoBast TypOuna. /[Burarens BHYTPEHHETO 1
CropaHus
25 KIIJI TemmoBoro pgBurareias. TerioBbie 1 bubnuoreka [IOK
JBHUTATEIM U 3aIlUTa OprmammefI cpenbl https://m.edsoo.ru/ff0a7c7c
26 3aK0H COXpAaHEHHS U MPEBPAIICHHS SHEPTUU 1
B TEIUIOBBIX IMPOIECCax
[ToaroroBka Kk KOHTPOJIBHON paboTe MO TeMe
| bu6nunorexa LIOK
27 Tennoswie SIBJICHUSL. N3menenne 1
. " https://m.edsoo.ru/ff0a8312
arperaTHhIX COCTOSIHUI BEIIECTBA
Konrponbnas pabora mo teme "TeruoBsle
N bubnuoreka [{OK
28 aABieHus. I3MeHeHune arperaTHbIX COCTOSHUM 1
" https://m.edsoo.ru/ff0a86ae
BellleCTBa
29 DnekTpusanus Tei. J[Ba poaa 3JeKTpuYecKux 1
3aps/ioB
30 VYpok-uccnenoBanue "OnekTpu3anus  Tel |
WHIYKIWEN U IIPU CONTPUKOCHOBEHUHN"
31 B3aumopeiictBue 3apsKeHHBIX Tel. 3aKOH | bu6nunorexa LIOK

Kynona

https://m.edsoo.ru/ff0a87¢4
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DnekTpuyueckoe  mnoje.  HampsskeHHOCTh

32 AIEKTPUUECKOTO oJIs [Mpunnun 1 bubmmorexa [JOK
P ' Up B https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIUU JIEKTPUUECKUX MOIeH
13 Hocurenu ANEKTPUYECKUX 3apsIoB. |
DnemeHTapHbI 3apsia. CTpoeHue aroMa
34 [IpoBogHMKKM U JOUANEKTPUKU.  3aKOH 1 bubnunoreka LIOK
COXpaHEHUs IIEKTPUYECKOro 3apsia https://m.edsoo.ru/ft0a8ef6
35 Pemienne 3amau Ha TOpUMEHEHHE CBOWMCTB 1 bubnnoreka [JOK
BIIEKTPUYECKUX 3aPsA0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIIOBUS ero
36 CYILIECTBOBAHUSI HcTounuku 1 buGnuorexa [IOK
4 ' https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
bubnunoreka LIOK
37 €HCTBHUSI SJIEKTPUUYECKOIO TOKA 1
A P https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBasue "Jle¥icTBHE
38 JJIEKTPUYECKOTO IO HAa MPOBOJHUKU U 1 1
JUDJIEKTPUKH"
39 DNEeKTPUUECKUN TOK B METalJlaX, KUAKOCTIX 1 bubmmnoreka HOK
M razax https://m.edsoo.ru/ff0a9838
40 DneKkTpuuecKas ernb U €€ COCTaBHbIC YaCTH 1
A1 Cuna  Toka. JlabGopatopnas  pabora 1 0.5 bubmuorexa [IOK
"N3mMepeHue U peryJIupoBaHue CUibl TOKa" ’ https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKkoe HampspbkeHue. BomasTMmerp.
42 Jlaboparopnas pabora "U3mepeHue u 1 0.5 Bubmmorexa [IOK
patop P | P ' https://m.edsoo.ru/ff0a%e14
peryIupoBaHue HANIPSKEHUS
13 ComnpoTuBieHUE TNPOBOJAHMKA. Y IETbHOE | bubnmnoreka [JOK

COIIPOTUBJICHUEC BEIICCTBA

https://m.edsoo.ru/ff0aa738
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JlaGopaTopHas pabora "3aBUCUMOCTH

44 ANEKTPUYECKOTO CONIPOTHUBJICHHUS 1 bubnmnoreka HOK
NPOBOJAHMKA OT €ro JUIMHBL, IUIOLIAAN https://m.edsoo.ru/ff0aa738
NIOIIEPEYHOr0 CEUYeHusl U MaTepuana”

45 3aBUCUMOCTb CHJIBI TOKA OT HaNpsKEHUs. 1 bubmuorexa [JOK
3akon Oma 15 yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
Jlaboparopuass  pabora  "HccnemoBaHue

46 3aBUCHMOCTH CHJIBI TOKa, MAYLIETO Yepe3 1 bubmmoreka [JOK
pPE3UCTOpP, OT COIPOTUBIIEHUS PE3UCTOpPA U https://m.edsoo.ru/ff0aa04e
HalnpspKeHUs Ha pe3uctope”

47 [TocnenoBarensHoE u napajuieJIbHOe 1
COCIMHEHUS TIPOBOTHUKOB
Jlaboparopuass padora "IIpoBepka mpaBmiia

43 CIIOKCHUS HaIpsHKECHU N pu 1 bubnuoreka [{OK
NOCJIEeI0BATECIEHOM COCIMHCHHUH JIBYX https://m.edsoo.ru/ff0aaas58
pe3uctopos"

Jlaboparopuas pabora "IIpoBepka mpaBuiia
49 JUTS pCI/IJ'II:;I TI:)Ka an/Ip Hi.)paHH:HBHOM 1 bubmmorexa LIOK
" https://m.edsoo.ru/ff0aadle
COCTMHEHUH PE3UCTOPOB

50 Pemenue 3anau Ha npuMeHenue 3akoHa Oma 1 bubmmnoreka HOK
JUIA pa3IMYHOTO COEAUHEHUS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaGota m MOIIHOCTH AJEKTPUYECKOTO TOKA. | bubnuoteka [JOK
3akoH [xoyns-Jlenna https://m.edsoo.ru/ff0ab124

57 JlaGopatopnast  pabora  "Omnpenenenue | bubnmoreka [JOK
pabOTHI M MOIITHOCTH AJIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuueckue Iend U MOTpeOuTenu

53 BHCKT;)HHCCKOﬁ SHEPIUu B OBITY. IlzopOTKoe 1 bubnrorexa LHOK

3aMbIKaHHUEC

https://m.edsoo.ru/ff0ab660
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54

ITocTostHHBIC MAarHuThbl, UX BBaHMOHeﬁCTBHC

55 Vpok-uccnenopanue  "M3yuenue  monei 1 1 bubmmoreka [JOK
MMOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
56 MarnauTHoe 1osie. MaruutTHoe mnojie 3eMia u 1 bubmuorexa [{OK
€ro 3HaYCHHE IS )KU3HHU Ha 3emiie https://m.edsoo.ru/ff0acOba
[ToaroToBKa K KOHTPOJIBHOU paboTe IO TEME
57 "DnexkTpuuecKkue 3apsabpl. 3apsHKEHHBIE Tela 1 bubnmnoreka HOK
n ux B3amMojeilicTBua.  IloCTOSHHEIN https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKUHN TOK"
KonTponbhas pabora o Teme
"DJIeKTpUUECKUE 3apsAbl. 3apsKEHHbIE Tella
. . bubmuoreka [IOK
58 nu ux BlaumopeictBus.  IlocTosHHBIN 1
. " . https://m.edsoo.ru/ff0abea8
anekTpuyeckuii  Tok" /  Bceepoccuiickas
IpoBepoyHas pabora
Pabota ¢ Ttekcramu mo Teme "llocTosHHBIN
o " " bubmmoteka IIOK
59 anekTpuueckuit  Tok" / Bceepoccuiickas 1
https://m.edsoo.ru/ff0acdc6
mpoBepoyHas paborta
OnpIT Opcrena. MarnutHOE oJie
60 SJICKTPUYECKOTO TOKa MarHuTHoe TioJe 1 bubmorexa HOK
p https://m.edsoo.ru/ff0ac1d2
KaTYLIKH C TOKOM
[IpuMeHeHne >7IEKTPOMArHUTOB B TEXHHKE.
" " bubmmoteka IIOK
61 JlaboparopHas pabota "U3yueHue nencrBus 1 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJIS Ha MTPOBOJIHUK C TOKOM
DNeKTpOABUTATENIb  IOCTOSTHHOTO  TOKa.
Hcnonp3oBaHne  dIEKTpoOABUTATENIEM B
. bubmuoreka [{OK
62 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE. 1

JlaboparopHas pabota "KoHcTpyupoBanue u
n3ydeHue paboThl dJIEKTpOABUTATENS"
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OnbiTel Papazesi. 3aKOH AIEKTPOMATHUTHON

63 uHaykuuu. [pasumno Jlenna !
OnekrporeHepatop. CrnocoObl HOTy4YeHUS
64 SJIEKTPUYECKOM HSHEPruHu. IJIEKTPOCTAHIIUU 1
Ha BO300HOBJISIEMBIX UCTOUYHUKAX YHEPTHU
65 [ToaroroBka K KOHTPOJIBHOU paboOTE MO TeMe 1
"DJIeKTpUYECKUE U MAarHUTHBIC SIBJICHUS"
66 Kontponbnas pabota 1o TeMe 1 bubnuoreka [IOK
"DJIeKTpUYECKUE U MAaTHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
67 Pabora ¢ Ttekctamum mo Teme "TeroBble 1 bubnuorexa [IOK
ABJICHUS" https://m.edsoo.ru/ff0accSe
68 PabGora ¢ Tekcramu mo Teme "MarHuTHbBIC |
sBICHUS"
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5
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9 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourposbnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Mexanuyeckoe IBHKEHHE. MarepuanpHas |
TOYKa
) Cucrema oTcUera. OTHOCHUTENBHOCTh | bubmuorexa [JOK
MEXAHUYECKOT'O JBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIUHENHOE ABUKEHUE 1 Bubmorexa ITOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOe NMpAMOJIMHEHHOE JIBUKEHUE. 1
Cpenssisi 1 MTHOBEHHAsI CKOPOCTh
5 IIpsimonuneliHoe PaBHOYCKOPEHHOE | bubnuotexa [JOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb PSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO  JBWXKEHUsA. [ 'paduk 1 1
ckopocTH. BxoaHasi KOHTpoJibHAsI paboTa
JlaGopaTopHas abora "Onpenenenue
7 CKO peHI/Dl: Tena pn U PpaBHO cljco €HHOM 1 1 bubmorexa [TOK
yerop p . p y "p https://m.edsoo.ru/ff0adb18
JIBVOKCHUH 10 HAKJIOHHOM TUIOCKOCTH
8 CBoOoaHoe majgenue teia. OneIThl [aaunes 1
PaBHOMEpHOE JBMXKEHHE TIO OKPYKHOCTH.
9 Ilepuon u uactora oOpamenus. Jlnnennas u 1 bubmorexa LOK
p P ' https://m.edsoo.ru/ff0ael76
yTJIOBasi CKOPOCTH
10 LlenTpocTpeMHuTENIBHOE YCKOPEHUE 1
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bu6mmoreka [IOK

11 [Iepssiit 3axkoH HproToHa. Bexktop cuibl hitps://m.cdsoo.ru/ff0ac6 12
12 Bropoii 3akon Herorona. PaBHoelicTByromas bubnuoreka [IOK
cuiia https://m.edsoo.ru/ff0aec72a
. bubnnoreka [HOK
13 Tperuii 3akoH Herorona. Cynepno3unus cui hitps://m.c dsogm E0ac82
14 Pemienne 3amady Ha NOPUMEHEHHE 3aKOHOB bubnnoreka [HOK
Hprorona https://m.edsoo.ru/ff0aebbec
bubnnoreka [JOK
5 Cuua ynpyroctH. 3aon I'yka https://m.edsocL).Iru/faneca2
16 Pemenue 3anau no teme «Cuita ynpyroctu»
17 Jlabopatopnast ~ pabota «OmnpeneneHue bubnmnoreka [JOK
JKECTKOCTH IPYKUHBD https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Cuura Tpenus https://m.edsocL).Iru/fanﬂ 38
bubnnoreka [JOK
19 Pemenue 3amau o reme «Cua TpeHUs» https://m.edSO(I)_.Iru/fanfa26
20 JlabGopaTopHas pabota "Onpenenenue bubnmnorexa [JOK
K03 duImeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
)1 Pemenue 3amau no teme "3akoHbl HbroToOHA. bubmuorexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
” Cuna TSKECTH M 3aKOH  BCEMHPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO MaIEHUS https://m.edsoo.ru/ff0af044
VYpoxk-koH(pepennus "J[BrkeHne Tea BOKPYT
23 rpaButaniioHHoro  nenHtpa  (ConneuHast
cucrema). ["amaktuxu"
24 Pemienne 3amau mo teme "Cuna TSOHKECTH U bubmuorexa [JOK
3aKOH BCEMUPHOTO TATOTEHUSA" https://m.edsoo.ru/ff0af5f8
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HCpBaﬂ KOCMHU4YECKas CKOpPOCTh.

bu6mmoreka [IOK

25 HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepHaTbHON TOYKHU.

26 AOcomoTHO  TBEpPIOE  TEIO. PaliHOBCCI/IC bubnmoreka [JOK
TBEPAOrO Tejla C 3aKPEIUIEHHOHM  OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
PaBHoBecue MaTepHaIbHON TOYKHU.

7 AOcomoTHO  TBEPIOE  TENo. PaleOBeCI/Ie
TBEPAOTrO Tejla C 3aKpPEeIUIEHHOM  OChIO
BpauieHusi. MomeHT cuiibl. LleHTp TskecTn

)3 Pemenune 3amad mo Teme "MOMEHT CHIIBI. bu6mmoreka [IOK
Hentp Tsxxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJLHOM paboOTe MO TeMe

29 "MexaHn4ecKoe aBIDKeHNe. B3aumonencraue bubnmorexa LIOK

" https://m.edsoo.ru/ff0b0408
Ten
KontponbHas pabota o TeMe
30 "MexaHn4ecKkoe OBIKeHne. B3anuMmonencTeue bubmmorexa [IOK
" https://m.edsoo.ru/ff0b06ec
Ten
Nmnynec Tema. HMmnynsc cunbl.  3aKkoH
31 COXpaHEHUs UMITyJIbca. YTIPYroe U Heynpyroe bubmmorexa [OK
. https://m.edsoo.ru/ff0b07fa
B3aUMO/ICHCTBUE

1 Pemenue 3agau no teme "3aK0H COXpaHEHUSA bubnuorexa [JOK
uMIryibca' https://m.edsoo.ru/ff0b096¢
VYpok-koHpepennus "PeakTuBHOE IBUXKEHHE

33 B [IPUPOJIE U TEXHUKE"

34 Mexanunueckasi paboTa U MOIIIHOCTb bubnnorexa LIOK

https://m.edsoo.ru/ff0b0a84

MBOY NMMO CO «COLL Ne 16»

49



Pabora cunibl TSKeCTH, CHIIBI YNPYTrOCTH U

bu6mmoreka [IOK

39 CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas pabora «OmnpeneneHue
16 paboThl CHIJIBI TPEHHs MpHU paBHOMepHm\:I
IBUKEHHUM  Tela 10  TOPU30HTAJIBHOM
MOBEPXHOCTH
37 Cs3p sHepruu u pabdotsl. [loTeHnuanbHas
SHEprus
18 Kunernueckas  sneprus.  Teopema 0 bubnnoreka [JOK
KMHETUYECKOU SHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlaGopatopnast pabora «M3yueHue 3akoHa bubnuorexa [JOK
COXpaHEHUs YHEPTUN» https://m.edsoo.ru/ff0bl2fe
41 KonebarenbHoe JIBIDKCHUE u ero bubmuorexa [JOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
47 3aryxawmue KoneOaHus. BwiHYXIEeHHBIC bubnuoteka [JOK
KosiebaHus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaThueckuil U Ipy>KUHHBINA MasiTHUKU
Ypok-uccnenoBanue «3aBUCUMOCTb NEPUOAA
44 KOJIEOAHUH OT JKECTKOCTHU MPYKUHBI U MacChl bubmmorexa [TOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaiienue sHEpruu NMpU MEXAHUUYECKUX
KoJIe0aHusIX
JIaGoparopHas aboTta «OmpeneneHue
46 qacroim 1/113 nepnong Kosie0aHuit lez/)KI/IHHOFO bubmmorexa [OK

MassTHHKa
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JlaGopaTopHas paborta «IIpoBepka

47 €3aBUCUMOC epuona KonebaHuil 3a bubmmorexa LHOK
HE3aBUCUMOCTH TE€PUO] nedaHui T
P Py, https://m.edsoo.ru/ff0b197a
MO/IBEIICHHOTO K HUTH, OT MACChl Ipy3a»
Mexanuueckue BOJIHBI. CaoiicTBa
bu6mmoreka [IOK
48 MEXaHMYeCKUX  BOJH. [IpoponbHble U
https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koH(pepenus "MexaHnuecKrue BOJTHBI B
TBEPAOM Telie. CeicMUYECKHE BOTHBI"
50 3ByK. Pacripoctpanenue u oTpakeHHue 3ByKa
51 Ypok-uccienoBaHue "HabGnroneuue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
59 I'poMkOCTH  3Byka M BBICOTA  TOHA.
AKyCTHYECKHI pe30HaHC
53 Ypok-koHpepeHIus "VapTpa3Byk u bubnnoreka [JOK
uH(pa3ByK B IpUpOJIEe U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonaroroBka K KOHTPOJIBHOU paboTe MO TeMe
" bubnuotexa [JOK
54 3aKOHBI COXpaHEHHUS. Mexanuueckue
" https://m.edsoo.ru/ff0b25f0
KoJie0aHusl U BOJHBI
KontponbHast pabora mo Teme "3aKoHBI
55 coxpaHeHus. MexaHuueckue KojeOaHUsA U
BOJIHBI"
56 DIIeKTPOMarHuTHOE oJie. bubnmoreka [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH
VYpoxk-koH(pepeHus "Ikamna
bu6mmoreka [IOK
58 SJIEKTPOMArHUTHBIX BOJIH. lcnons3oBaHue

SJICKTPOMArHuTHBIX BOJIH JJI COTOBOM CBS3H"
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VYpok-uccinenopanue "M3ydeHue CBOWCTB

59 AJIEKTpOMa 0 c OMOIIIBIO bubmorexa HOK
JIEKTPOMarHUTHBIX  BOJIH MTOMOIIh
P " https://m.edsoo.ru/ff0b2c6c
MoOuIBHOTO TenedoHa
60 Pemenue 3amau Ha onpeaeneHUe 4acTOThHI U
JUTMHBI 3JIEKTPOMarHUTHOMN BOJIHBI
61 DeKTpOMarHuTHas pupoa CBeTa. bubnmoreka [JOK
CxopocTtb cBeTa. BomHOBBIE CBOWICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku CBETA. [IpamonnneiHoe
bubmuorexa [JOK
62 pacripoctpanenue cera. 3atMmenust CoyiHIIa U
https://m.edsoo.ru/ff0b3658
JIyHbl
3akoH OTpaxkeHHs cBeTa. 3epkana. Pemienue
bubmuorexa [JOK
63 3a/lad Ha TMPUMEHEHUE 3aKOHA OTPAKEHUS
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS bubnuorexa [JOK
CBETa https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEHHEE OTpPaKEHHUE CBETA.
bu6mmoreka [IOK
65 Hcnonp30BaHre  MOJHOTO  BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c¢
OTpa)KEHHUS B ONITUYECKUX CBETOBOAAX
JlaboparopHas  pabora  "HccrnenoBanwue
66 3aBUCUMOCTH yTJa TMPEJIOMJICHUS CBETOBOTO
Jdy4ya OT yIJIa MaJeHusl Ha rpaHule "BO3oyX-
crexso""
VYpok-koHpepeHuus "Hcnonp3oBanue
67 IIOJIHOTO BHYTPEHHETO OTPAKEHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBA3B"
bubnmoreka [JOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI 1

https://m.edsoo.ru/ff0b3f2¢
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bu6mmoreka [IOK

69 [Toctpoenne n3obpakeHu B IMH3aX
https://m.edsoo.ru/ff0b444a
JlaGopatopHas abota "Onpenenenue
70 ok E)Horz aCCT0$II)HI/I$I u onmqecI:)Koﬁ CHJTBI bubmmorexa [TOK
Y 13 " https://m.edsoo.ru/ff0b4206
coOMparoIIel JTUH3bI
71 Ypok-koHpepeniusa "OnTudeckue JTUH30BBIC bubnnoreka [HOK
npuoopsI" https://m.edsoo.ru/ff0c0a7e
b K
72 ['ma3 kak ontuyeckas cucreMa. 3peHue nomorexa 110
https://m.edsoo.ru/ff0b4684
7 Ypok-konpepenmus "Jledekrsr 3penus. Kak
COXpaHUTH 3peHue"
Paznoxenue 6enoro csera B crekTp. ONbITHI
bu6mmoreka [IOK
74 Herotona. CrnoxeHue crieKTpajbHbIX 1[BETOB.
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBeta
JlaGopatopnast ~ pabora  "OnmeITBl  TIO
75 pa3lioKEHUI0 Oeloro CBeTa B CHEKTP H bubnmnoreka [JOK
BOCIIPUATHIO IBeTa IMPEIMETOB IpH HUX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 1IBETOBbIE GUILTPHI"
Vpok-npaktukym  "BonHOBBIE  CBOICTBa
76 cBeTa: jucnepcus, uHTepdepeHIMs U
nudpakius"
77 OmneiTel Pesepdopna u mnaHerapHasi MOJeNb bubnmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 Hcnyckanue U NOTJIOLIEHHE CBETAa aTOMOM. bubmuoreka [IOK
KBantbl. JInHEYaThie CIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "HaOmrogeHue CrexkTpoB bubnuorexa [JOK
UCIIyCKaHUs" https://m.edsoo.ru/ff0c1550
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bu6mmoreka [IOK

81 PaHoaKIHBHOCTS H €€ BUAL https://m.edsoo.ru/ff0c1672

%) Crpoenue aromHoro sapa. Hykimonnas bubnnoreka [HOK
MO/JIEIIb https://m.edsoo.ru/ff0c18ac

83 PanunoaktuBHbIe npeBpareHus. M30Tomns bubmmnorexa [IOK

https://m.edsoo.ru/ff0clal4

%4 Pemenne 3amau mo teme: "PagmoakTuBHBIE bubnmuorexa [JOK
npeBpalieHus"” https://m.edsoo.ru/ff0c1b4a

85 Ilepuon nonypacnana

26 Ypok-koH(pepeHIus "PanuoakTuBHBIC bubnnoreka [JOK
U3JIy4CHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

27 Snepuble peakuuu. 3aKOHBI COXpaHEHUs bubnuorexa [JOK
3apsAI0BOTO U MACCOBOTO YMCE https://m.edsoo.ru/ff0c1¢c58

28 OHeprus cBsA3M aTOMHbIX sajiep. CBsi3b Macchl bubnnorexa [HJOK
Y DHEPIuu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anau no teme "Anepusie peakuun”

90 Peakuum cuHTE3a M geneHus  sAep. bubnuoreka [JOK
Ncrounnku sHeprun ConHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenus "AnepHas sHEpreTuxa.

91 JleficTBHsSL paJMOAaKTHBHBIX H3JIy4YEeHUH Ha
JKUBbIE OpraHU3MbI"

[TonroroBka K KOHTPOJIBHOU paboTe Mo TeMe

9 "DJIeKTPOMarHUTHOE oJie. bubnmoreka [JOK
DJIEKTPOMAarHuTHbIE  BOJHBI.  KBaHTOBbIE https://m.edsoo.ru/ff0c223e
sABIEHUS"

93 Kontponbhas pabota o TeMe
"DJIEKTPOMarHUTHOE noJe.
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:‘)J'IeKTpOMaFHI/ITHI)IC BOJIHBI. KBanToBBIE

siBiCHUS"

94 [ToBTOpenue, o0606menue. JlaGopaTopHbie | 1 bubnmoreka [JOK
paboTsl o Kypcey "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenwue, o0o01eHue. Pemenue

95 ACUYETHBIX M KAaYECTBEHHBIX 3a/1a4 MO TEME 1 bubmmorexa [IOK
E) " A https://m.edsoo.ru/ff0c2572

TerutoBbie MpoLecchl
[ToBTOpeHwue, o0o01eHue. Pemenne
bubmuorexa [JOK
96 pacyYeTHBIX W KAaYECTBEHHBIX 3a7a4 MO TEeME 1
N https://m.edsoo.ru/ff0c2a22
"KII/] TermoBeIx aBuraTeaei"
[ToBTOpEHHE, 0000111EeHUE. Pemenue
bubmuorexa [JOK
97 pacueTHBIX M KAa4eCTBEHHBIX 3aJady MO TeMe 1
https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTtaHOBOK"

08 [ToBTOpenue, o0606menue. JlabopaTopHbie 1 1 bubnuorexa [JOK
paboTsl o kypcy "CBeToBbie IBICHHS" https://m.edsoo.ru/ff0c2¢c52

99 [ToBTOpenue, 0606meHune. Pabora ¢ Tekctamu | bubnuoreka [IOK
1o TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpenue, o6061menue. Pabota ¢ Tekctamu 1 bubnuoreka [IOK
no TeMe "Konebanus v BoiHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6061menue. Pabota ¢ Tekctamu 1 bubmmoreka [IOK
o teme "CBeToBbIE SBICHUS" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenwue, 0600meHue. Pabora ¢ Tekctamu |
o teme "KBanToBas u simepHas ¢puzuka”

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 27
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ITPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA30OBAHUS

7 KJIACC

Kox
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

1.3

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SBJICHUC

pacrio3HaBaTh NPOSIBIEHUE H3YUYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM NEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACTATD

CYILECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBICHUIN

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBa Tel M (puU3MUECKUE SIBICHUS,
UCTONb3yd (U3NUYECKHe BETUYMHBI, NPU ONHMCAHUM TPABUIBHO
TpPakTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, WX
00O3HaYeHUsT M eIUWHHUIBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMyIbl, CBS3bIBAIOIIME JIaHHYI (PU3UYECKYH0 BEIMYHMHY C
JPYTUMH BEJTMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(bU3UYECKUX BEITHMYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TECII, (I)I/ISI/I‘ICCKI/IG SAIBJICHUA U IMPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU O3TOM JdaBaTb CJIOBCCHYIO
q)OpMYJ'II/IpOBKy 3aKOHa MW 3alnucChIiBaTb €10 MaTCMaTH4YCCKOC

BBIPA)KCHHE

1.6

OOBSACHATH (PU3UYECKHE SBJIEHUS, POLIECCHl U CBOWCTBA Tell, B TOM
4yluclie M B KOHTEKCTE CHUTyalull MpakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATb NPUUYUHHO-CIECACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe M3 | — 2 JIorM4eckux IaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (M3UYECKUX SBICHHUH, (U3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU
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1.7

pemaTth pacu€THbie 3a1aud B 1 — 2 nelcTBUS, UCTIONb3Ys 3aKOHBI U
(dbopMynbl, cBsi3bIBatolUME (DU3MUECKHE BEJIMYUHBI: HAa OCHOBE
aHajM3a yCJIOBMS  3aJadd  3alMuChIBaThb  KpPaTKoe  YCIIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJBl U TMPOBOIUTH
pacuéTel, HAXOAWTh CIPABOYHBIC JaHHBIC, HEOOXOJUMBIC IS
peuieHuss  3aJad, OLEHUBAaTh  PEAMCTUYHOCTh  IOJYYEHHOHN

(hu3HUECKOI BETUIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTH MPH TTOMOIIH
(¢u3NYeCKUX METOJO0B, B OIMCAaHMM UCCIEIOBaHMUS BBIIENIAThH
IIpOBEpSIEMOE  NIPENIOoJIOKEHHe  (TUIoTesy),  pas3iauyarh U
UHTEPIPETUPOBATh MOJTYy4YEHHBI pe3ylbTaT, HaXOAUTb OMIMOKU B

XO0J¢€ OIlbITa, ACJaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

1.10

MPOBOJIUTH OTMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WM
¢bu3nueckux  CBOWCTB  Tel:  (OpMyIaHpoBaTh  MPOBEPSIEMbIE
NPENOJIOKEeHNsI, CcOOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O60py,I[OBaHI/I$I, 3allMChIBATh X0/ OIIbITa U (I)OpMYHI/IpOBaTB BBIBOJbI

BBITNIOJIHATD NPSIMBIE U3MEPEHUS C UCIOJIb30BAaHUEM aHAJIOIOBBIX U
1M(ppoBBIX MPUOOPOB, 3aMUCHIBATh MMOKA3aHUs NMPUOOPOB € YUETOM

3aJJaHHOI aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

MPOBOJIUTH  HMCCJICIOBAHUE 3aBUCHUMOCTH OJHOM  (HU3HMUECKOI
BEJIMYMHBI OT JPYrOM C MCIIOJIb30BAHUEM MPSIMBIX H3MEPEHHU,
y4acTBOBAaTh B IJIAHUPOBAHMM YYEOHOTO WCCIEIOBAaHHS, COOMpPATh
YCTAHOBKY M BBINOJHATh HM3MEPEHMS, CIEeNys IPEIIOKEHHOMY
mIaHy, (UKCUPOBATh PE3yibTaThl TOJYYCHHOW 3aBUCHMOCTH
(U3MYECKUX BEIUYUH B BUJAE MPEATIOKEHHBIX TaOIUI] U TPapUKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCIICAOBAaHUA

1.12

1.13

MMPOBOANUTE KOCBCHHBLIC HU3MCEPCHHA Q)HSI/I‘IQCKI/IX BCJIIMYHH, CICOYySA
HPCHHOXCCHHOﬁ HHCTPYKIHU: IIpru  BBIIIOJHCHUU H3MCpCHHI>i
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

coOioaTh MpaBWiia TEXHUKM Oe30macHOCTH mpu pabore ¢

1ab0opaTOPHBIM 000PYIOBAHUEM

1.14

yKa3blBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaThb INPUHLUIBI JEHCTBUS HM3YyYEHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMMCAHUSA,
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1.15

UCTOJNB3ysd 3HAHUS O CBOWCTBAX (DUBMYECKHX SBICHUH W
Heo0XouMble (U3NYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOANUTH THpUMEphl (HAXOOUTh HHPOPMALMIO O IPUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PM3MUECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecrieyeHus Oe30MacHOCTH IIpH
oOpamieHun ¢ mnpuOopaMH W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 370pPOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYKAIOLLIEH cpeie

1.16

OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(POpPMaLuu B ceTH VIHTEpHET B
COOTBETCTBUM C 3a/JlaHHBIM IIOMCKOBBIM 3al[pOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUN U MyTEM CpPaBHEHMS Pa3IMYHbIX MCTOYHUKOB
BBIIENATh MH(POPMALIMIO, KOTOpasi SBJISIETCS MPOTUBOPEUYUBOIN WM

MOXET OBITh HEZOCTOBEPHOI

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a1aHUI
HAYYHOIOIYJIAPHYIO — JIUTEpaTypy  (PU3MYECKOr0  COJEpKaHMs,
CIIpaBOYHBIE MaTEpHaNbl, pecypcbl ceTh VHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

“H(pOpMAIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE M YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHUKOB HHPOpMaUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOIWYHO JIeNaTh KpaTkKue COOOIIEeHUs O
pe3yabpTaTax MPOEKTOB WM Yy4eOHBIX HCCIEAOBAaHUM, MPU STOM
IPAaMOTHO HCIIOJIb30BaTh W3yUYEHHBIN MOHATUHHBIN ammapar Kypca

(U3HKH, COPOBOKIAThH BHICTYIIJICHUE MPE3eHTaIUei

1.19

NpU  BBINOJIHEHUU  y4YeOHBIX MPOEKTOB M  HCCIEI0BaHUI
pacripenienath O00S3aHHOCTM B TpyNne B COOTBETCTBUU C
MOCTAaBJIEHHBIMU 3aJ]auaMH, CJEAUTh 3a BBINOJIHEHWEM ILJIaHa
NeWCcTBUHM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJA B
JeSITeNIbHOCTD TpyIIIbL, BBICTpanuBaTh KOMMYHHKaTHBHOE

B3aHMO,Z[ef/'ICTBHe, YUUTBIBASI MHCHUC OKPYIKAIOMIUX

8 KVIACC
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Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBepPsIEeMOro .

o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara

1.1 HUCIIOIF30BATh NOHATUA

12 pasiiniaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (bHSI/I‘ICCKOG SABJICHUC

pacrio3HaBaTh NPOSIBICHUE H3YUEHHBIX (HU3UUECKUX SBICHUH B
13 OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHHUS B IPUPOJE,
MIPH 3TOM IIEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBICTIATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PUINUECKUX SIBICHUI

OINMCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCTONB3yd (pU3MUYECKHe BENUYMHBI, NpPU OMHMCAHUH TPABUILHO
TPakTOBaTb  (U3WYECKUH  CMBICI  HCHOJb3YEMBIX  BEIMYUH,
1.4 0003HAaYEHUsI W EOUHMUIBI (PU3NYECKUX BEIMYUH, HAXOJUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYI (U3UYECKYH0 BEIMYHMHY C
JIPYTUMH BEITMYMHAMH, CTPOUTH Tpa(UKK N3yUEeHHBIX 3aBUCUMOCTEH

(I)I/I3I/ILIGCKI/IX BCINYHNH

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘{eCKI/Ie SIBJICHUA U ITPOLICCCHI,
15 HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alucCbIBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

OOBACHATH (PU3UYECKHE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
1.6 BBISIBIIATh TPUYHMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE W3
1 — 2 noru4eckux maroB ¢ MOMoIbl0 1 — 2 M3y4eHHBIX CBOMCTBA

(bu3NUecKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemarb pacy€THbIe 3aa4 B 2 — 3 NENCTBUS, UCHOJIb3YS 3aKOHBI 1
¢dbopMynbl, CBs3bIBaOIIME (U3UUYECKHUE BEIWYMHBI: Ha OCHOBE
aHaJM3a yCJIOBHS 33Ja4M 3alMCHIBATH KPATKOE YCIOBHE, BBISBIATH
1.7 HE/OCTATOK JAHHBIX JUIS pelIeHHs 3a/aud, BBIOUpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIE AJisi €€ pellleHus, MPOBOJUTH Pacu€Thl U
CpaBHUBATh TNOJYYCHHOE 3HAueHHE (U3NYECKON BEIMYMHBI C

HU3BCCTHBIMH JaHHBIMU

L8 pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PELIUTh MPH MOMOLIH
(Gu3NYeCKUX METO/IOB, MCIIOJb3ysl OIMCAHHE HCCIICIO0BaHMS,
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1.9

BBLACIATH IPOBCPACMOC IMPECAIIOJIOKCHNUEC, OUCHUBATL NPABUJIBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAOMIONCHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nueckux  CBOWCTB  Tel:  (OpPMyIHpOBaTH  MPOBEPSIEMBIE
MPEINOJIOKEeHUsI, COOUpaTh YCTAHOBKY U3  MPEAJIOKESHHOTO

000pyI0BaHUS, ONKMCHIBATH XOJ] OIbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUECM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3MUECKUX BEIUYMH, CPaBHUBATH
pe3ysbTaThl M3MEpPEHUH ¢ yd€ToM 3aJaHHOW  aOCONFOTHOU

IOIrpCIIHOCTHU

IPOBOJUTh MCCIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBl OT JPYrol C HCIOJIb30BAHUEM IIPSAMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cieays MpeJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJIbTaThl NOJTYYEHHON 3aBUCUMOCTHU B BUJI€ TaOJIUL U rpaUKoOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHWA

1.12

NPOBOJUTh  KOCBEHHbIE  M3MepeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ WM3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJ€Ays IPEUIOKEHHON HWHCTPYKLUUU, U BBIYUCIIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKM Oe€30MacHOCTH Ipu  pabdoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

XapaKkTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOW HAa MX OINHCAHMS, HCIOJIBb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SIBICHMH U HEO0OXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTHIC TCXHUYCCKHEC yCTpOI\/’ICTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CXeMaM U CXEMAaTUIHBIM PUCYHKAM, COCTABJIAITHL CXCMbI
OJICKTPHUICCKUX ueneﬁ C MOCICAOBATCIbHBIM W MHapaJlICIbHBIM
COCAUHCHHUECM 3JICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaYCHHS

OJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

MPUBOAUTE TPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TPUMEPAX)
MMPAaKTUYICCKOTO HUCITIOJIB30BaHUA (I)I/ISI/I‘-IGCKI/IX 3HAHUHU B
MOBCETHEBHOW KW3HM i1 oOecrieueHUuss O€30MacHOCTH TIPH

oOpameHun ¢ TpubopaMHd UM TEXHHYECKUMH YCTPOHCTBaMH,
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1.17

COXpPaHCHUA 3J0pPOBbA U CO6JIIOI[CHI/ISI HOPM 3KOJOTIMYCCKOro

MIOBE/ICHUS B OKpY XKaloLIe cpene

OCYILLECTBIIATh HNOUCK HMH(pOpMAIMM (PU3HMUECKOrO COAEpKaHHUsS B
cetu IHTEpHET, HA OCHOBE UMEIOINXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHUKOB BBIIEIATh MH(POPMALHUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEIOCTOBEPHOI

1.18

WCIIONb30BaTh MPU BBIOJHEHUH Y4Ye€OHBIX 3aJaHUA HaAy4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJAEP)KaHHUS, CIPaBOUYHbBIE
Marepuaibl, pecypchl cetu MHTepHeT; BiageTh npuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

CO3/1aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHUE YyCTHBIC
cooOmieHus, 0000mas uHPOpPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HUYECKOTO COJICpKAHUS, B TOM YHCJIC ITyOJMYHO IMPEICTABIATH
pe3yNbTaThl MPOSKTHOM MM UCCIIEIOBATEILCKOM NeATeNbHOCTH, TIPU
9TOM TPaMOTHO MCIOJB30BATh W3YyYECHHBIM IOHATUWHBIN amnmapar

Kypca (I)I/I3I/IKI/I, COIIPOBOXKAATH BBICTYIIJICHUC npe3eHTauHeI71

IIPpH BBIITIOJIHCHUHA y‘Ie6HI>IX IMPOCKTOB U I/ICCJ'IG,I[OBaHI/II\/'I (1)I/ISI/III€CKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B Irpynre B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3ajgadyaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ 151 KOPPECKTUPOBATH €ro, AaICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTHL TIPYIIIbI, BBICTPAHNBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, MMPOSABJIAA T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kon
NpoBePsieMoOro
pe3yjabTarta

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

pas3iiniaTh ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, JJEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE
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1.3

1.4

1.5

pacro3HaBaTh NPOSIBICHUE HW3YUYEHHBIX (U3UYECKUX SBICHUN B
OKpY’KarolleM MHpe, B TOM uucie Gu3nYecKue SBJICHUsI B IPUPO/IE,
MIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBICTATh

CYILECTBEHHBIE CBOMCTBA (PU3HAKHU) (PU3NUECKUX SIBICHUI

OINMCHIBaTh M3YYEHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUA,
UCTONB3Yyd (pU3MUYECKHe BENUYMHBI, NpPU OMHMCAHUH TPABHILHO
TPakTOBaTb  (U3WYECKUH  CMBICI  HCHOJb3YEMBIX  BEIMYUH,
00O3HaYeHUs ¥ eIWHHUIBI (U3NYECKUX BEIWYHH, HAXOAUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYI (HU3UYECKYI0 BEIMYHMHY C
JIPYTUMH BEJTMYMHAMH, CTPOUTH TpaUKK N3yUEeHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCPpHU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU OSTOM JAaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allUChIBAThb C€ro MAaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UYECKHE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JOTrMYeCcKUX LIAroB C MOMOIIbIO 2 — 3 M3y4YEHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemate pacuéTHble 3a7adu (omuparonifecss Ha cucteMy u3 2 — 3
ypaBHEHHUI), WCIONB3Ysl 3aKOHBI M (OPMYJIBI, CBSI3BIBAIOIINE
(¢u3nuecKkue BENMYUHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3a/ladyd
3aMUCBhIBaTh KPAaTKOE YCJIOBHE, BBIIBIATH HEIOCTAIONIUE WIIH
M30BITOYHBIE TaHHBIC, BRIOUPATH 3aKOHBI U POPMYITBI, HEOOXOIMMBIE
JUTSL PEIICHUs], POBOJANTHh PACU€Thl M OLICHUBATh PEATMCTUYHOCTH

TOJIYUCHHOTO 3HAUCHUSA (I)H3I/ITICCKOI>'I BCIIMYHHBI

pacCrio3HaBaTb HpO6HeMLI, KOTOPBIC MOKHO PCHINTL MPU IMMOMOIIA
(bHSH‘IeCKI/IX MECTOI0B, UCIIOJIB3YS OIMMCAHUEC UCCIICA0BAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHUE, OLCHUBATHL IIPABUIIBHOCTH IIOpPSAAKaA
IIPOBCACHHA HCCICAOBAaHWA, [OCJIIAaThb BBIBOABLI, HWHTCPIPETUPOBATH

pe3ynbTaThl HAOIOICHHI U OTIHITOB

1.9

INpOBOAWUTL OIBITHEI 10 HaGJHO,Z[eHI/IIO q)HSI/I‘IeCKI/IX SIBJICHUN WIIN

(bu3MYECKUX CBOMCTB Tell: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3
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1.10

n30BITOYHOTO Habopa 0O0OPYAOBaHMS, OMUCHIBATH XOJ OIBITA U €T0

pe3ynbTathl, GOPMYIHPOBATH BHIBOIBI

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX H3MEPEHU,
OTIpeNieNisAs cpelHee 3HAueHUEe H3MepseMOol BeTHYuHBI ((OKyCcHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATh BHIOOP crocoda

M3MepeHus (M3MEpUTEITHHOTO TPHOOpa)

MIPOBOJIUTH UCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYMH C
UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUI: IUIAaHUPOBATh UCCIIEOBAaHUE,
CaMOCTOSITENIbHO COOMpPAaTh YCTaHOBKY, (DMKCHpPOBATh PE3ybTaThl
MOJyYEHHOH 3aBHCHMOCTH (M3UYECKUX BEIMYUH B BUJE TaOIUIM

Fpaq)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHMA

1.12

1.13

1.14

MPOBOJUTh  KOCBEHHBIE  M3MEpEHUsT (DU3UYECKUX  BEIUYHH:
IUIAHUPOBaTh ~ U3MEpPEHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINOJHATh HW3MEPEHUSA, CIEAyS MPEII0KEHHON
WHCTPYKUMHU, BBIYKCIATH 3HAYECHUE BEJIMYMHBI U AHAIU3UPOBATH
MOJyYEHHBbIE pe3yJIbTaThl € Y4YE€TOM 3aJaHHOM TOTPEIIHOCTH

U3MEPEHUN

coOnrofaTh MpaBuUia TEXHUKM Oe30MacHOCTH Ipu pabdoTe cC

1a00paTOpPHBIM 000py10BaHHEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYCHHBIX (PU3NYECKUX MOJAETEH:
MaTepualbHas TOYKa, AaOCOIIOTHO TBEPAOE TENO, TOYEHHBIH
UCTOYHUK CBETa, Jyd4, TOHKas JHMH3a, MJaHeTapHas MOJENb aroma,

HYKJIOHHas MOACJIb aTOMHOTI'O AApa

1.15

1.16

XapaKkTepu30BaTh MNPUHIUIBI JEHCTBUS H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa MX OINMCAHMS, HCIOJIb3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

HCIIONB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOPOB U
TEXHOJIOTUYECKUX MPOIECCOB MPH PEIIEHUH YUeOHO-IPAKTUYECKUX
3aJa4, ONTUYECKHUE CXEMBI JIJIsl IOCTPOEHUS N300pakeHUH B IIIOCKOM

3epKasie ¥ coouparomeii TmH3e

1.17

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
IPAKTUYECKOIO  MCIOJIB30BaHUS  (PU3MUYECKUX  3HAHUM B

MOBCETHEBHOM KM3HU Uil oOecrieyeHus: Oe30MacHOCTH  IpH
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oOpameHuu ¢ TpubopaMHd M TEXHUYECKUMH YCTPOHCTBaMH,
COXPAaHEHHUS 3[0POBbS M COOJIOACHHS HOPM DKOJIOTUYECKOTO

MOBEJICHUS B OKPY’KAIOLIEH cpeae

1.18

OCYIIECTBIISITh MOUCK HMH(pOpMammu (U3NYECKOTO COJEPKaHUS B
cetu VIHTEpHET, CaMOCTOSATENBHO (HOPMYIUPYs TOUCKOBBIN 3ampoc,
HaXxOOUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOITYYCHHOUN
nHpOpMAIIMA Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

1.19

WCIIONBb30BaTh TIPH BBHINIOJIHEHMHM Y4YE€OHBIX 3aJaHUNd HAy4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJEPIKaHUS, CIPAaBOUYHBIE
Marepuaibl, pecypchl cetu MHTepHeT; BiageTh npuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUs Ha
OCHOBE HH(pOpPMAllMU M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTIO
coJiepKaHusl, MMyOJIMYHO MPEJICTABIATh PE3yJIbTaThl IPOEKTHON MU
HCCIIEIOBATENbCKOM  JI€ATENbHOCTH, IPH  3TOM  I'PaMOTHO
WCIIONBb30BAaTh W3YYEHHBIM ITOHATUHHBIM ammapar Hu3y4aemMoro
pa3znena (U3MKA U COMPOBOXKJIATh BBICTYIIJICHHE IpE3eHTALUEH C

y4€TOM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB

1.21

MIPH BBIMOJTHEHUN YY€OHBIX TPOEKTOB U UCCIIEIOBAHUHN (HU3HUECKUX
MIPOLIECCOB paclpeAesiTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3a/Ja4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OILICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATEIBHOCTh TPYIIIbI, BHICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJICUCTBUE, MPOSBISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

®uszvka — Hayka O mpupoxae. SBiueHus NPUPOIBI.
dusnyeckue SABICHMS: MEXAHUYECKHE, TEIIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

Odusnyeckue BenMuuHbL. M3MmepeHue (¢uznuecKux
BenmuunH. ®usnyeckue mnpubopsl. Ilorpemuocts

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

INEPBOHAYAJIBHBLIE CBEJJEHN A O CTPOEHNU BEILIECTBA

EcrecTBeHHOHAYYHBII METOJ| MO3HAHUSA: HAOIIOICHUE,
IIOCTaHOBKA HAYYHOI'0 BOIIPOCA, BBIABUKEHUE TUIIOTES,
SKCIIEPUMEHT M0 MPOBEpPKE THUIOTE3, OOBICHEHUE

Ha6n}oz[aeMoro SABJICHUA
Omnucanue (I)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBIO0 MOAETIEH

[IpakTuueckue padbOTHI:

N3mepenue paccTosHUMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pasMepoB MajbIX TEJ.

N3mepenune temnepatypsl OpHU MOMOIIN KUIKOCTHOTO

TCPMOMCETPA U JaTYUKA TEMIICPATYPhbI

CrpoeHue BemecTBa: aTOMbl M MOJIEKYJIbI, UX Pa3MephI.
OnbIThl, JOKa3bIBAIOIIME JHCKPETHOE  CTPOEHUE
BeIlleCTBA

JIBrxkenue yactul, BeniecTBa. CBsI3b  CKOPOCTH
JIBDKEHUS 4YacTUI[ C TemIepaTrypoil. bpoyHoBckoe

nBkeHue, iuddysus

7 KJIACC
Kon Kon
pasaena JIEMEHTA
1.1
1.2
1 1.3
1.4
1.5
2.1
2
2.2
2.3

B3aumopeicTBie 4acTULl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC
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AFpeI‘aTHBIe COCTOSAHUA BCIICCTBA: CTPOCHUC TIa30B,

KUAKOCTeH U TBEPABIX (KPUCTAIMYECKHX) Tell.

24 B3anMocBsI3p MEKIy CBOWCTBAMH BELIECTB B Pa3HbBIX
arperaTHbpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI
[IpakTuueckue padbOTHI:
Onenka JAuameTrpa aromMa METOAOM psiioB  (c
HCroJib30BaHueM (Gotorpaduii).

2.6 OnpITel MO HAOMIOJEHUIO TEIJIOBOTO PACIIUPEHHS

ra3oB.
OnEBITH 110 O6H8py>KeHI/IIO HeﬁCTBHH CHII

MOJIEKYJIAPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEpaBHOMEPHOE JIBH)KEHUE
19 Ckopoctb. CpenHsis CKOpPOCTb NpPU HEPABHOMEPHOM
' JBUKEHUM. Pacd€r myTH 1 BpeMEHM BUKEHUS
SIBnenue nHepuuu. 3aKOH MHEepUUHU. B3anMonelictBue
33 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
14 IInotHocts  BemectBa.  CBA3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHMIIE 00BEMA BEIleCTBA
3.5 Cwita Kak XapakTepHUCTHKA B3aUMOICHCTBUS TeEIl
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuisl ¢
. MTOMOLIBIO JUHAMOMETPA
37 SIBnenue TaroreHus u cuia Tsxkectu. Cuia TSKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
" Cuna tpenus. TpeHue CKOIBXKEHUS U TPEHHE IOKOS.
. Tpenue B IpUpoe U TEXHUKE
19 Ciio)keHHWe CuJl, HalpaBJICHHBIX IO OJHOM MPSMOM.
' PaBHOpelicTBYIOIIAsA CHIT
3.10 [IpakTuyeckue pabOTHI:
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3.11

3.12

OnpeneneHne CKOPOCTH PaBHOMEPHOIO JBUKECHHS
(wapuka B OKHIKOCTH, MOJEIU 3JIEKTPHUUECKOTO
aBTOMOOWJIT W Tak pjanee). OmnpeneneHue cpemHei
CKOPOCTH CKOJIbXKEHUs Opycka WIM UIapuKa IO
HaKJIOHHOM IulocKocTH. OrmnpezneneHue IUIOTHOCTH
TBEpaoro  texna.  OmbITBL,  JAEMOHCTPUPYIOLIHUE
3aBHCUMOCTH PaCTsHKEHUs (nedopMarvin) npy>KUHBI OT
HNPUIOKEHHON cuibl. ONBITHL, JIEMOHCTPUPYIOLIME
3aBUCHMOCTB CHJIbI TPEHMSI CKOJIbKEHUSI OT Beca TeJla U

XapaKTepa COIMPUKaACArOINXCA HOBCpXHOCTeﬁ

dusnuecKue BICHUS B IIPUPOJIE: IPUMEPBI ABUKEHUS C
Pa3IMYHBIMM CKOPOCTSIMH B )KMUBOM M HEKUBOU ITPUPOJIE,

ILCIZCTBHC CUJIbI TPCHUA B IIPUPOAC U TCXHUKE

TexHuueckue YCTPOﬁCTBaZ JUHAMOMCETP, IMIOAIIHUITHUKHU

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

Hasnenue TBEpHoro Tena. CrnocoObl YMEHBIICHHUS H
YBEJIMYEHHUS TABICHUS

I[aBJ'IeHI/IC raza. 3aBHCHUMOCTh JaBJICHHUA Ta3a OT

o0BEMa, TeMnepaTypbl

4.3

4.4

4.5

4.6

Hepezl;aqa JaBJICHHUA TBépI[I)IMI/I TCJIaMU, ) XUJKOCTAMHU U

razamu. 3akoH Ilackans. IIlHeBMaTHUeCKHE MaIIMHEI

3aBUCHUMOCTh JaBII€HUSI KHUAKOCTH OT TJIyOHHBI.
IM'uapocraTuyeckuii napajiokc. CooOmraromuecs

COCYbI. FI/I,Z[paBHI/IquKI/IC MEXAaHU3MBbI

Atmocdepa 3emnmum U  arMocepHOE  JaBJICHUE.
[IpyuuHBl CylIecTBOBaHMSI BO3AYLIHONW 00OJIOYKH
3emiu. OmnpIT Toppuyennu. 3aBUCUMOCTh
aTMoc(epHOro JaBi€HHS OT BBICOTHI HaJ YPOBHEM
Mops

Nsmepenne armocdepnoro nasnenus. [Ipubopsr st

M3MEPEHUs: aTMOC(EPHOTO TABICHUS

4.7

JleicTBHE JKUIKOCTH M ra3a Ha IOIPYKEHHOE B HUX
Teno. BrlTankuBaromas (apxumenoBa) cuiia. 3aKOH

Apxumena
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4.8

IInaBanue ten. BoznyxomnnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Telda B BOJE OT
0o0béMa TOrpYyKEHHOW B JKUIKOCTh YacTH Teja.
OrnpeneneHre BBHITATIKUBAIOLIEH CHUJIbI, JEHCTBYIOLICH
Ha Telo, IOrpyxEéHHoe B KuUAKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH
Ha TEIIO B JKUJIKOCTH, OT MacChl Telia. OIBITHI,
JEMOHCTPUPYIOLME 3aBUCUMOCTh  BBITAJIKHUBAOIICH
CHWJIbI, IEHCTBYIOILEH Ha TEJIO B JKUJKOCTHU, OT 00BbEMaA
MOTPYKEHHOM B AKUIAKOCTh YaCTH TEJIA U OT INIOTHOCTH
xugkoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYMPOBAaHHME JIOJAKM U  OmpeneneHue e

Irpy30I10AbEMHOCTH

4.10

dusnueckue SIBJICHU A B npupoac: BIIMSAHHC
aTMOC(bepHOl"O JaBJICHUA  Ha JKUBOH OpraHusMm,

TJIaBaHUE PBIO

4.11

TexHuueckue ycTpolcTBa: COOOIIAIOLIMECS COCYIBI,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKHN IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 MexaHnn4deckasi MOIITHOCTD

53 [IpocTeie MexaHU3MBbI: pblyar, OJOK, HaKJIOHHas

' I0CcKOCTh. [IpaBuio paBHOBecus prluara

5.4 [IpumeneHue mpaBuiia paBHOBECHS phlyara K 0JIOKy
«3omotoe  mpaBwio»  MexaHukd. Koadduuuent

5.5 MOJIE3HOTO  JEeHCTBUA ~ MexaHu3moB.  lIpocteie
MCXaHU3MEI B 6LITy 1 TCXHHUKE

5.6 [ToreHimanbHast SHEPTUM Tea, MOJHITOrO Hall 3eMIEN

5.7 Kunernueckas sneprust

53 [TonHast mexaHuyeckasi SHEprusa. 3aKOH U3MEHEHUS U

COXpPAaHCHUA MEXaHUYECKOM OHCPIrun
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[IpakTuueckue padbOTHI:

Omnpenenenue pabOTHI CUIIbI TPEHHSI P PABHOMEPHOM
- JBWKEHUM Tejla I0 TOPU30HTAIBHONM IIOBEPXHOCTH.
' UccnenoBanue  ycnmoBuid — paBHOBECHs — phlyara.

Nsmepenne KIIJ] HakioHHOW miockocTu. M3yuyeHue

3daKOHa COXpAaHCHHA MEXaHHYeCKOM SHEPIrun

510 dusndyeckue SIBJICHHUSA B npupoaec: pb4aru B TECIEC
YCJIO0BCKa

TexHuyeckue yCTpPOWMCTBA: pblyar, MNOABUXKHBIA U
5.11 HEMOJIBWKHBIN OJIOKH, HAKJIIOHHAS TTIOCKOCTh, IPOCTHIE

MEXaHU3MBI B OBITY

8 KJIACC

Kox Kon
pasaena 3JIeMeHTa
TEITJIOBBIE SBJIEHM S

IIpoBepsiemble 3J1eMEHTHI COIEPKAHUS

OcCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM

TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3Mepsl
6.1

MoJsieKyd. OmbITEl, TOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TIHpHOKHHGTH‘-ICCKOﬁ TCOpHUUn

Mogenu TBEpPAOro, IKUAKOTO M Trazoo0pa3zHOro
6.2 cocTosHui BemecTBa. Kpucramimdeckue u amopdHbie
6 Tena
OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI
6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYJIIPHOKUHETUYECKON
TEeopuu
6.4 CmaunBaHue U KalWLISPHBIE SIBICHUS

6.5 TennoBoe paclIMpeHne U CKaTHE

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO
6.6
TEIJIOBOTO ABM)KEHUS YaCTHUII
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6.7

6.8

6.9

BuyTpenHss DHEPIHUsl. CrocoObl  M3MEHEHHUs
BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPIICHHE

paboThI

Bunnr TeIIoNepeIayun: TETJIONPOBOHOCTb,
KOHBEKIUS, U3TyUYCHHUE
KomuuectBo TerioTbl. YaenbHas  TEIUIOEMKOCTH

BEIIlECTBA

6.10

TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEII0BOro OajzaHca

6.11

IInaBneune n OTBCPACBAHUC KPUCTATNIMNYCCKUX

BEIIECTB. Y AeJabHas TEII0TAa ILIaBICHUS

6.12

6.13

[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATyPhl KUTICHUS OT aTMOC(EPHOTO

JaBJICHUA

BrnaxHocTth BO3yXa

6.14

6.15

DHeprus TOTUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUsI
[Tpunmuner  pabotel  TermioBbix aBurateneid  KITJ
TEIJIOBOTO JABHUTaTelsA. TeINIOBEIE ABUTaTEIN U 3alllUTa

OKPYXaroIIe Cpeabl

6.16

3aKOH COXpaHEHHs M TpEeBpallleHusi HHEPruu B

TCIJIOBBIX ITpoLIeccax

6.17

[TpakTHyeckue paboOTHI:

OnbIThI o 0OHapyXEHHUIO JIEHCTBHS cull
MOJIEKYJISIPHOTO ITPUTSKEHUS.

OneITl 10 BBIPAIMBAaHUIO KPUCTAUIOB ITOBAPEHHOMN
COJIA MJIU caxapa.

OnpIThl 1O HAONIOACHUIO TEIMJIOBOIO PACIIUPEHHS
ra3oB, JKUJKOCTEH U TBEPIBIX TEIL.

Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LINPHUIIA.
OneIThI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTD JIaBICHUS

BO3JIyXa OT €ro 00bEMa U HarpeBaHUs IIH OXJIaKICHHUS.
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[IpoBepka rUNOTE3bI JTUHEWHOW 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA >KUIKOCTH B TEPMOMETPUYECKONU TpyOKe OT
TEMIIepaTypBbl.

Habmtoienue n3MeHeHus: BHyTPEHHEN 3HEPIUU Tela B
pe3yJbTare TeIionepeaayn U padoThl BHEIIHUX CHIL.
HccnenoBanue SABJICHUS TerooOMeHa npu
CMELIMBAHUH XOJIOJHOM U ropsiueid BOJBI.
OnpeneneHue KOJIUYECTBA TEIUIOTHI, IOJIyYEHHOTO
BOJIOM IpU TEIUIOOOMEHE C HarpeThiM METaNINYECKUM
HUAJTUHAPOM.

Ornpenenenne yaenbHOU TEMJIOEMKOCTH BELIECTBA.
HccenenoBanue npouecca uCIapeHusl.

Omnpenenenre OTHOCUTEIBHOMN BIaKHOCTH BO3/TyXa.

Onpez[eneHHe YHGHLHOﬁ TCIIJIOTHI IJIABJICHUA JIbJA.

6.18

6.19

®dwusnyeckue SBICHUS B TPHUPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KaMWUIAPHBIC SIBICHUS B TIPHUPOJIE,
KPHUCTAIIJIBI B IPpUpO/Ie, n3ayueHue ColHIa, 3aMep3anue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpOMCTBAa: KamWIISAPbl, NPUMEPHI
MCIIOJIb30BAaHUsl KPUCTAILIOB, KUAKOCTHBIM TEPMOMETD,
JTaT4YUK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATCJ]Ib BHYTPCHHETO CrOpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpu3anus Ten. /[Ba posia aNeKTpU4ecKuX 3apsiioB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH KyioHa

7.2 (3aBHCUMOCTh CHJIbI B3aHMOJIEHUCTBHS 3apsDKEHHBIX Tel
OT BEJIMUYMHBI 3apSAT0B U PACCTOSHUS MEXKy TeJIaMH )
DnexTpuueckoe noJie. Hanpsxénnocts

7.3 anekTpuueckoro mons. [lpuHnun — cymeprio3unuu

ANEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
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Hocurenn snexkTpuuecKux 3apsiioB. DJIEMEHTapHbII

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDIIEKTPUKU
7.5 3aKOH COXpaHEHHUS JICKTPUUYECKOro 3apsiia
6 ONEeKTpUYeCKU  TOK. YCIOBUS  CYyIIECTBOBaHUS
' ANEKTPUUECKOTO TOKA. ICTOUHHMKYM MOCTOSIHHOTO TOKA
[HenictBus 3JIEKTPUYECKOIO TOKa (Teniosoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTAX U Ta3ax
o Onektpuueckas uenb. Cuiia TOKa. DJIEKTPUUECKOE
' HaIpsKEHUe
79 CormnpoTuBieHNE MPOBOJIHHUKA. VY nenbHoe
' CONPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa 1Jis yyacTKa Lenu
111 [locnenoBarenpHOE W MapalieIbHOE COEIUHEHHE
' MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
13 DneKTpUYecKne Henu U MOTPEOUTENTH SJIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTrosiHHBIE MarHuThl. B3anMo1elicTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MaruutHoe mnosie. MarHuTHOoe moyne 3eMIIM M €ro
' 3HaUYEHUE IS )KU3HU Ha 3emiie
716 OmnbiT Opcrena. MarHuTtHOe TOJIE AIEKTPUYECKOTO
' ToKka. [[ppMeHeHne PJIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO MOJSI HA MPOBOJHHUK C TOKOM.
717 DIIEKTpOABUTATENb TOCTOSHHOTO TOKA. Vcronp30Banne

JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOUCTBAX U HA

TpaHCIIOpTe
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Onpitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

7.18
unaykiuu. [Ipasuno Jlenna
DIIeKTPOreHepaTop. CnocoObl MOJTyYEHUs
7.19 AJIEKTPUYECKOM  SHEPruu.  DJEKTPOCTAHIIMUM  HaA
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTUU
[TpakTuyeckue pabOTHI:
OnbITHI O HAOJIOICHUTO AJICKTPU3AIIUN TEJT UHTYKIIHEH
Y TIPH CONTPUKOCHOBEHHUH.
HccenenoBanue ACUCTBUSA DIEKTPUYECKOrO MOJSA Ha
MIPOBOJIHUKY U TUDJICKTPUKH.
COopka W mpoBepka padOTHl AIICKTPUYECCKOW IIETH
IMOCTOSIHHOTO TOKA.
W3mepenne u peryampoBaHue CHIIbI TOKA.
N3mepenue u peryampoBaHue HaPsHKCHUSI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO
4yepe3 pe3ucTop, OT COMNPOTUBJIEHUS PE3UCTOpA H
HaIpsHKEHUS Ha PE3UCTOPE.
OmLITHI, JIEMOHCTPUPYIOIITHE 3aBUCHMOCTb
720 ANIEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro

JUIMHBI, TUTOIIA/IA TIONIEPEYHOT0 CEYEeHUsl U MaTepuana.
[IpoBepka mpaBMiIa CIIOKEHUS HANPSDKEHUH TIpH
MOCJIEZIOBATEIbHOM COEAMHEHUU [JBYX PpE3UCTOPOB.
[TpoBepka mpaBuiia it CUIBI TOKA MPH HapalieIbHOM
coeMHEeHUu pe3uctopoB. OmpeneneHue padbOTHI
AIIEKTPUYECKOTO TOKa, HUAYLIETO Yepe3 pe3ucTop.
OnpeneneHre MOUIHOCTH — BJIEKTPUUECKOTO  TOKa,
BBIJIEJIIEMOM Ha pesucrope. Hccnenosanue
3aBHCUMOCTH CHJIBI TOKA, UAYIIETO Yepes3 JaMIIOUuKy, OT
HanpsbkeHus Ha Heil. Onpenenenune KII/I narpeBatesns.
Uccnenosanue MAarHUTHOTO B3aUMOJICUCTBUS
MOCTOSIHHBIX MAarHuToB. M3ydeHHne MarHuTHOTO IOJIs
NOCTOSIHHBIX MAarHUTOB TPU HMX OOBEIUHCHUU H

pazaenenuu. MccnenoBanue qeHCTBUS AIEKTPUUECKOTO
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7.21

TOKa Ha MarHuTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPHUPYIOLIHE 3aBUCHUMOCTh CHJIBI
B3aMMOJICHCTBHS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBJIeHUs TokKa B Karymke. M3ydeHue
JIEUCTBUSI MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM.
KounctpyupoBanue u U3y4eHUe paboThI
AJIEKTPOJBUTATEIS. N3mepenne KITJ
AJIEKTPOJIBUTATEbHONM  yCTaHOBKU.  OmNBITBI 1O
U CCIJIEJOBAaHUIO SIBJIICHUSI 3JIEKTPOMArHUTHOMN
WHAYKIMHA: HUCCIEOBAHHE W3MEHEHUW 3HAYCHUSA U

HaIllpaBJICHUA UHAYKIIHUOHHOTO TOKa

duznyeckre SBICHUS B MPUPOAE: DIEKTPUUYECKHE
ABIIEHUST B aTrMocdepe, DIIEKTPUYECTBO  IKHUBBIX
OpraHU3MOB, MAarHUTHOE MoJie 3eMiu, Apei( MOI0CoB,
POJIb MAarHUTHOTO TOJIS JIJIS1 KU3HU Ha 3eMiie, OJISIPHOE

CHUSIHUEC

7.22

TexHu4eckue yCTpOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIETMETP, PEOCTAT, CYETUUK DIIEKTPUIECKON SHEPTHH,
AJIEKTPOOCBETUTENbHBIE TNPUOOPHI, HarpeBaTelIbHbIE
AIEKTPOIPUOOPHI (mpumepsI), AIEKTPUUYECKUE
NPEIOXPAHUTEIH, AJIEKTPOMArHUT, SJIEKTPOIBUTATEINH

MMOCTOAHHOI'O TOKA, FTCHEPATOP IMOCTOSAHHOI'O TOKa

9 KJIACC
Kon
Kon snementa [IpoBepsiembie 37IEMEHTHI COAEPKAHUS
pasnena
MEXAHWYECKUE SIBJIEHU A
Mexanudeckoe ABWXKEHHE. MarepuaiibHasi ToOYKa.
8 8.1 Cucrema orcuéra

8.2 OTHOCHUTENBHOCTH, MEXaHUYECKOTO IBUKCHU
8.3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHUE
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HepaBnomepnoe nipsimonnHeitHoe aeuxkenue. Cpeansis

8.4 U MTHOBEHHAash CKOPOCTh Tejla NpU HEPaBHOMEPHOM
JIBUKCHHAH
g5 Yckopenue.  PaBHOYCKOpEHHOE — NIPSIMOJIMHEHWHOE
' JIBUKCHHE
8.6 CBoOoaHoe nmagenue. OneITel [anunes
PaBHOMepHOE nBHXKEHUE MO OKpykHOCTH. [lepuon u
8.7 yacTtoTa oOpaiieHus. JIuneitHas 1 yrioBasi CKOPOCTH.
LleHTpOoCTpeMUTENbHOE YCKOPEHHE
8.8 [Tepssiit 3akoH HeroTOHA
8.9 BTtopoii 3akon HeroTona
8.10 Tperuii 3akon HeroToHa
8.11 [IpuHIMn cynepno3unuu cui
8.12 Cuia ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHus: cuja TPEeHUs CKOJIbXKEHUs, CUIa TPEHUS
. MIOKOSI, IPYT'He€ BUJIbI TPEHUS
S 14 Cuna TSDKECTH W 3aKOH BCEMUPHOIO TATOTEHUS.
. YckopeHnue cBOOOAHOTO MaACHUS
%15 JBumxenne nnaHer Bokpyr Connpoa.  Ilepsas
. KocMudeckasi ckopocTb. HeBecomMocTh U nieperpy3ku
%16 PaBHOBecue MarepuanbHOM TOYKH. AOCOIIOTHO
. TBEPAOE TEIIO
%17 PaBHOBecue TBEpAOro Tema C 3aKpPEIUIEHHOM OCBIO
' BpaiieHusi. MoMeHT cuibl. LIeHTp TshkecTn
8.18 Nmnynec Tena. U3menenne ummyinbca. IMITyasc critb
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 PeakTuBHOE NBUXKEHUE
8.21 Mexanuueckasi paboTa U MOIIHOCTh
82 Pabota cun TsDKeCTH, ymnpyroctd, TpeHusa. CBs3b
' SHEPTUU U paboTh
823 [loTrenumanpHas SHeprus Tena, TMOAHATOrO Hal
' MOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHumanpHas 3HEPTUSL CKATON IPYKUHBI
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8.25

8.26

8.27

8.28

Kunernueckass sHeprus. TeopemMa O KHUHETHYECKOU

SHEPrUu
3aKOH COXpaHEeHHsI MEXaHMYECKON SHEPIHH

[IpakTryeckue pabOTHI:

Onpenenenue cpeaHel CKOPOCTH CKOJBLXKEHHS OpycKa
WIH JIBUKCHUS IIAPHKA 10 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenue yCKOpPEeHUs Tena MpU paBHOYCKOPECHHOM
JIBVDKEHUH 110 HAKJIOHHOMW TTOCKOCTH.

HccnemoBanue 3aBUCUMOCTH TYTH OT BPEMEHHU TIPU
PaBHOYCKOPCHHOM  JIBWKGHUU  0€3  HavyalbHOU
CKOpOCTH.

[IpoBepka THUIOTE3BI: €CIIM TMPH PaBHOYCKOPEHHOM
IBUKCHUH 0€3 HadaJbHOH CKOPOCTH MYTH OTHOCSTCS
KaK psJl HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHHU OJTMHAKOBBI.

Uccnenosanue 3aBUCUMOCTH CHUTBI TpEHUs
CKOJIBKEHUSI OT CHJIBI HOPMAaJIbHOTO JIaBJICHUS.
Omnpenenenue kodpPUIMEHTa TPEHUS CKOIbKEHUS.
Omnpenenenne >XECTKOCTH TPYXUHBL. OrmpeneneHue
paboThl CUITBI TPEHUSI MIPU PABHOMEPHOM JBUKECHHUU
TeJla IO TOPU30HTAILHOW MoBepXHOCTH. Onpeenenne
paboThl CHIIBI YHOPYTOCTH TpH TOIBEME Tpy3a C
WCIIOJI30BAHUEM  HETIOJBHKHOTO U TIOJBHUKHOTO

OJIOKOB

dusnueckue SBICHUS B npupoac: MNpuinBbI U OTIIMBBHI,
JABMOKCHHUC IIJIAHET Connaeynoi CUCTCMBI, PCAKTUBHOC

JABUXXCHUC )KHUBBIX OPraHU3MOB

8.29

MEXAHUYEC

9.1

TexHuueckue yCTpOWCTBA: CHUIOMETP, JATYUKHU

TIOJIOKCHUS, PACCTOSIHNA U YCKOPCHUSA, PAKCTHI

KHUE KOJIEFAHUMA 1 BOJIHBI

KonebarensHoe JBUYKEHHUE. OcCHOBHEIE
XapaKTEPUCTUKUA  KOJICOAHWW: TEpUoj, YacToTa,

AMIUIMTyld
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MaremMatuueckuii M NIPYXKUHHBIM ~ MasATHUKHU.
9.2 [IpeBpamenue  sHepruM  OpH  KosieOaTeIbHOM

JIBIKCHUAU

93 3aryxatomme KosneGaHus. BoiHyXIeHHbIE KOJIeOaHus.
Pe3onanc

Mexaandeckre BoOaHBL. (CBONMCTBA MEXaHHYECKHUX
BojH. IIpomosibHble M momepedHsle BOHBL [{nuHa
94 BOJIHBI W CKOpOCTb e€  pacrnpocTpaHEHHUS.
Mexanudeckue BOJHBI B TBEPAOM TeJ€, CEUCMUUECKUE

BOJIHBI
9.5 3ByK. [’ poMKkoOCTb 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 NudpasByk u ynpTpa3Byk

[IpakTuueckue padbOTHI:

OmnpeneneHue 4YacTtoTbl M Iepuojga KojebaHui
MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4YacToTbl M Hepuoja KojebaHui
MPY>KHHHOTO MasiTHAKA

HccnenoBanne 3aBUCUMOCTH TEpHOAA KoOJIeOaHUH
9.7 MOJIBENIEHHOTO K HHUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH TepHOAA KOJIeOaHUMH
MpY)KHHHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka
HE3aBUCUMOCTH  Mepuoja  KojebaHUil  rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npyxunbl. V3MepeHune yCKOpeHHs CBOOOIHOIO

naJieHus

®u3nyuecKue ABJICHHS B IPUPOJE: BOCIPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIICTPSICEHUE, CECMUYECKUE BOJIHBI,

LIYHaMH, 3XO0

0.9 TexHu4eckue yCTpOMCTBA: 3XOJOT, HCIOJIb30BAHUE
yJIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10 10.1 BHCKTPOMaFHI/ITHOC II0JIC. BHCKT‘pOMaFHI/ITHHe BOJIHBI.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [Ixana >1€KTPOMarHUTHBIX BOJIH
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103 DnekTpoMaruuTHasi npupoja ceera. CKOpOCTh CBETa.
' BonHoBEIE cBOlCTBa CBETa
[IpakTuueckue padboOTHI:
10.4 N3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C
MTOMOIIBI0 MOOUIIBHOTO TesedoHa
Ouznyeckue SBICHHUS B MPUPOJE: OHOJIOrHYECKOe
10.5 JecTBUE  BUAMMOTO,  yJIbTpa(HONETOBOTO U
PEHTTEHOBCKOTO M3TyUYEHH
10.6 Texuuyeckue yCTpoiicTBa: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBGBIE SBJIEHUA
11.1 JlyueBast mozens cBeta. MicTouHMKHU cBeTa
11.2 [IpsimonHeiHOE pacipoCTpaHEHUE CBETA
13 Otpaxenue cBera. Ilnockoe 3epkanmo. 3akoH
' OTpPa)KEHUs CBETA
114 [Ipenomnenre cBeTa. 3aKOH TPETOMIICHHS CBETa.
' [TonHOE BHYTpEHHEE OTpa)KEHUE CBETA
11.5 JInnza. Xop Jiy4eil B JIMH3E
116 OnTnueckasi cucreMa (oToanmnapara, MUKpOCKONa U
. TeJIeCKomna
17 I'ma3z xak onrtuueckas cucrema. binM3opykocTs u
11 ' JATbHO30PKOCTh
11.8 Pasnoxxenue Genoro ceera B criekTp. OnbiTl HploTOHA.
' CnoxxeHue cieKkTpaibHbIX I[BETOB. Jlucnepcus cBeTa
[IpakTudeckue pabOTHI:
HccnenoBanme  3aBUCUMOCTH  yIJIa  OTPaKCHUS
CBETOBOTO JIy4a OT YIJIa MaJICHHUS.
N3yuenne xapakTepuUCTHK H300pa)kKeHUsl MpeaMeTa B
IIJIOCKOM 3€pKalie.
11.9
HccnenoBanne 3aBUCUMOCTH  yria MPEIOMIICHUS
CBETOBOTO JIyua OT yIjia NaJeHusl Ha TPAHUIIE «BO3IYX
— CTEKJIO.
[Tonyuyenne n300pakeHUH C MOMOIIBIO cOOMparoIeit
JIUH3BI.
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12

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKOMN
CHJIBI COOMpAIOIIE IMH3BI.
OMNBITHI 1O PA3JIOKEHUIO OEJIOTO CBETA B CIICKT.
OnbITel MO BOCHPUATHIO LIBETA NPEIMETOB IPH HUX
HaOJII0ICHUH Yepe3 I[BETOBBIC (PUITBTPHI
dusnueckue sSBIeHUA B npupoje: 3aTMenus ColHIa U
11.10 JlyHbl, 1IBETA TEJ, ONTHYECKHUE SBJICHUS B aTMOchepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 TexHuyeckue  yCTpOMCTBA: OYKH,  IIEPUCKOIL,
' (doToanmnapar, ONTUYECKHUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
11 OmneiTel Pesepdopna u miianerapHas Mojenb aToMa.
' Mogens aroma bopa
122 Hcnyckanue u norsyomieHre csera aroMmom. KBaHTBHL.
' JIuHeityaTbie CIEKTPHI
12.3 PanuoakTtuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHUs
14 Crpoenue aroMHoro szapa. HykinoHHas Mozenb
' aTOMHOrO siapa. M3otonsl
125 PannoaktuBHbie nipeBpamenus. [lepuoa nonypacnana
' ATOMHBIX SITIEP
126 SAnepubie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO U
' MacCOBOI'0 YUCEN
DOHeprusi CBS3U aTOMHBIX sjep. CBsA3bp Macchl U
12.7
SHEPIUU
0% Peakuuu cuHTe3a u genenus spaep. McrouHuku
’ sHeprun CoJHIIa U 3BE3]T
129 Snepnas osHepretuka. JleiicTBHE paguOaKTUBHBIX
. W3JIyYEHUH Ha )KUBbIE OPTaHU3MbI
[IpakTudeckue pabOTHI:
Halmronenne CrulomiHbIX M JMHEHYATBIX CIEKTPOB
W3ITy4YEHUSI.
12.10
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUH YaCTHILIBI
10 TOPMO3HOMY TyTH (110 (hoTOoTrpadusiM).
W3mepenue paaroaktuBHoro ¢poHa
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@usnyeckue SBICHHUS B IIPUPOJE: €CTECTBEHHBIN

paAMOaKTUBHBIN ¢on, KOCMHUYECKHE Ty4H,
12.11 palrOaKTUBHOE W3JIyYEHHUE NPUPOJIHBIX MHUHEPAJIOB,
JeiiCTBUE paJMOaKTUBHBIX HM3IYYEHHH Ha OpraHu3M
YeJloBeKa
1212 Texauueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUAYATbHBIN 103UMETp, Kamepa Bunbcona
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IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero od0paszosanust Ha ocHose PI'OC

[lonnmanue ponau (QU3MKM B  HAy4YHOM KapTHHE  MUDA;
c(OPMHUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [TIO3HABAEMOCTH SIBJIEHUH MPUPOJBI, O PO SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKHM U TEXHOJOTHil, 00 3BOJIOLUU
(GU3NYEeCKUX 3HAHUN M UX POJIM B LIEJOCTHOH €CTECTBEHHOHAYYHON
KapTHMHE MHpa, O BKJAJE POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TPOIIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTHH

3HaHUS O BUAAX MaTepuM (BEIIECTBO U IOJIE), O JBWKEHMH Kak
crocobe CyIIeCTBOBaHMSI MaTepuH, OO0 aTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHHs BEIIECTBA, O (U3NYECKOH CYIIHOCTH SIBICHHUM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJCKTPOMArHUTHBIX H
KBAaHTOBBIX); YMEHHE pa3Jin4yarh SBJICHUS IO OIUCAHHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIHNX
JaHHOE (U3UYECKOE SIBIICHHE, YMEHHE paclo3HaBaTh MPOSIBICHHUE
HU3YYCHHBIX (1)H31/I‘-I€CKI/IX SIBIICHUU B OKpYy»KaromeM MHPE, BBIACIIAA

WX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH )

Bnagenue ocHOBaMM MOHSATUHWHOIO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHHUE UX IS pelIeHHs y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SBICHHUS M

IIpOLECChI, UCITIOJIB3Y (I)yHI[aMCHTaJ'IBHBIe N OMIIMPUYICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCIIOJIB3YA (bHSquCKI/Ie BCIIMYHHBI

Bnanenne ocHOBaMHM METOAOB HAy4HOTO ITO3HAHUS C Y4ETOM
coOuroieHHst paBui1 0€30MacHOro TpyAa: HabroAeHNue PU3MUECKUX

SIBJICHUU:
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YMEHHUE CaMOCTOSTEIBHO COOUPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY
13 TaHHOTrOo Habopa 00OpyJ0BaHUS IO HHCTPYKIMHU, ONUCHIBATH X0
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTAThl, (HOPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX H3MEpEHUl (HU3NUECKUX
BEJIIMYUH: yMEHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOupaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY IIO MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI M AHAJIU3UPOBATH I10JyYEHHBIE
pe3ynbTarthl ¢ y4€TOM 3aJaHHOM IOTPEIIHOCTH PEe3YJbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOKHBIX OKCIEPUMEHTAIBHBIX HCCIIEIOBaHUM;
CaMOCTOSITENIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE 10  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (D)M3WYECKUX BEIIMYHMH B BUJE TAOIUI] U
rpaduMKOB, y4YUTBHIBaTh IOTPEIIHOCTH, JelaTb BBIBOJIBI IO

pe3ysbTaTtaM UCCIIEI0BAHUS

[lonnMaHme  XapakTepHBIX CBOMCTB  (DM3MYECKHX  MOJENeH
(MarepuanbHas TOuka, abCOIOTHO TBEP/IOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, XUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHas MOJIeJIb aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX JUIS

00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTyalUuil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATh IPUYUHHO-CIIEICTBEHHBIE CBA3H
U CTPOUTH OOBSCHEHHE C ONOpOW Ha M3YUYEHHBIE CBOICTBa
(bu3nueckux sBICHUH, (U3MUECKHE 3aKOHbI, 3aKOHOMEPHOCTU U

MOACIN

YMenne pemath pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHEHHUN),
UCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIOIIHE (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC YCIOBHE 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BBIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOUMBIE JUTsI €€ PEIIeHUs, UCTIOJIH30BaTh CIIPABOYHBIE TAHHEIE,
IpOBOAUTDH paC‘-IéTI:I U OIICHUBATL PCAIUCTUYHOCTL IIOJTYYCHHOI'O
3HaueHUs (PU3NUECKON BETMUUHBI; YMEHHUE ONPEACISATh Ppa3MEPHOCTh

($u3N4ecKoil BETMUNHBI, TOJyYEHHON MPHU PEIICHUH 3a/1a41
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YMeHHne XapakTepu3oBaTh MPUHIHUIIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTHYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCTIONb3Ys 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHue HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU 1 oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHun ¢ OBITOBBIMH  NpPUOOpaMU W TEXHUYECKHUMHU
yCTPOWCTBaMHU, COXpPAHEHHsS 370pOBbsi M COOJIOACHHS HOPM
HKOJIOTUYECKOTO IOBENEHUS B OKpPY)KAIOLIEH cpeze; MOHUMaHHUE
HEOOXOAMMOCTH NPUMEHEHHS TOCTIKCHHH (PU3MKM UM TEXHOJOTUH

IJId paqMOHAJIBHOTO ITPUPOAO0IIOJIBb30BAHUS

11

OmnbIT momcKa, MPeoOpa3oBaHMsl W TPEACTABICHUS HHGOpMAIHN
(U3MYECKOTO CO/EpKaHUs C HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh IOCTOBEPHOCTh
NOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIONIHUTEbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJIb30BaTh MpHU
BBINOJIHEHUH YYEOHBIX 3aJJaHUH HAy4YHO-TNOMYJSIPHYIO JIUTEpaTypy
(bu3MUECKOTo Cco/iepKaHMsl, CIIPAaBOYHbIE MaTEepHalIbl, PECYPChI CETH
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHM  NPeOOpa3OBaHUS
nH(popMalMM U3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYTyl0; YMEHHE

CO3aaBaThb COOCTBEHHBIC MHHUCHMEHHBIC H YCTHBIC COO6H_IeHI/I$I Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHUKOB
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IHHEPEYEHDb 3JIEMEHTOB COIAEPXKXAHUA, ITPOBEPAEMBIX HA OI'D 11O

POU3UKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

MEXAHWYECKUE SABJIEHUA

1.1

Mexanuueckoe — ABWKeHHME.  MarepuanbHas ~— Touka.  Cucrema  orcuéra.

OTHOCHTENHLHOCTD JABHXKCHUA

PaBHOMepHOe U HepaBHOMepHOe aBikeHue. Cpemussi ckopocTs. Popmyna s

1.2 BBIYUCIICHHSI CPEeTHEH CKopocTu: v = S/t
PaBHOMEpHOE TPSAMOIMHEHHOE JBW)KEHHE. 3aBUCHMMOCTh KOOPIUHATBHI Telia OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKCHHUS:
1.3 X)) =x, +ut
I'padpukn 3aBUCHMOCTH OT BpPEMEHHM IS TIPOCKUUH CKOPOCTH, IPOCKIUU
HepeMeIICHH s, TTyTH, KOOPAMHATHI IPU PABHOMEPHOM MPSIMOJIMHEHHOM JIBHXKCHUU
3aBUCHMOCTh KOODIHMHATHI Tela OT BpPEMEHH B Clydae pPaBHOYCKOPEHHOTO
NPSMOJIMHEIHOTO JIBHKCHUS:
2
Sl =vp #f+ay* ;
2
DopMyJIbI IS TIPOCKIIUH MEPEMEIIICHUS, IPOCSKIIUH CKOPOCTH U MPOCSKIMU YCKOPCHUS
IPY PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JIBUKCHUH:
2
1.4 Sx(f)=vox'f+”x'?~
U.\'('f) =Up, +a, 1,
a,(f) =canst,
le: - lez =2a,s,
I'padukn 3aBHCUMOCTH OT BPEMEHH VIS MPOSKIIUH YCKOPEHHUSI, TPOCKIIUU CKOPOCTH,
NPOCKIUHU TIepeMEICHHs, KOOPAWHATHI TMPH PABHOYCKOPSHHOM TMPSMOJUHEHHOM
JIBIDKCHUT
CBoOogHoe maneHue. DopmyInbl, ONMUCHIBAIONINE CBOOOJAHOE NaJeHHE Tena II0
Ls BEPTHKAIN (ABWKCHUE Tella BHU3 WIJIM BBEPX OTHOCHTEIBHO MOBEPXHOCTH 3EMIIH).

I'paduku 3aBUCUMOCTH OT BPEMEHH JJIs TPOEKLIUHU YCKOPEHHS, TPOSKIIMH CKOPOCTU U

KOOpAUWHATHI ITPpU CBO60,Z[HOM mMaacHUM TEJIa 10 BEPTUKAIIN
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CkopocTh paBHOMEPHOTO JIBUKEHHUS Tella 1o OKpyx)HOCTH. Hanpapiienue ckopocTH.

Qopmyna A BBIUMCICHHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TEPHOJ

oOpareHus:
b= iMR
T
[lenTpocTpeMutenbHoe  yckopeHue.  HampaBineHue — LEHTPOCTPEMUTEIBHOIO
yckopeHus. @opMyiia 1l BBIYUCICHUS YCKOPEHUS:
1.6
2
a. = L
“ R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIeHU:
V= 1
T
Macca. IInotHocTs Bemecta. @opmyiia A1 BBIYUCICHUS IITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢usudeckas BennuuHa. ClioxeHue Cui
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBIeHHOCTh BEKTOpA YCKOPEHHUs TeJIa U BEKTOpa CUIIBI, ACUCTBYIOLIEH Ha
TEJI0
Bzaumopeiicteue ten. Tperuit 3akoH HeroTona:
1.11 F p I _F.I—Q
TpeHue Mokost U TpeHue CKoybXeHHs. Dopmysia I BBIYUCIECHUS MOJIYJSI CHIIBI
TPEHUS CKOJIbKEHUS:
1.12

Frp:p-;‘ﬁ.r
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1.13

Hedopmarnus Tena. Yopyrue u Heynpyrue aedopmaruu. 3akoH yrpyrou nedopmaruu

(3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TArOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUA:

My - M4
F=g. L1 2
R
Cua TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyia sl BBIYMCIEHUSI CUJIbI TSKECTU BOIM3M noBepxHOCcTH 3emnu: F = mg.
JIBmxenue rranet Bokpyr Counna. [lepBas kocMudeckast ckopocthb. HeBecoMocTh 1

neperpy3Ku

1.16

1.17

1.18

Nmnynbce Tena — BekTopHast (pusmyueckasi BeIMUMHA.
=m0
I/IMHy.]'ILC cucTeMBI Tell. MI3MeHeHune HUMITYJIbCA. I/IMHy.]'IBC CHUIJIBI
BaKOH COXpaHeHI/ISI I/IMHy.J'ana JJIA 3aMKHYTOI\/JI CUCTEMBI TCII.
D=myU, +im, U, =const
PeaxktusHoe JBUKCHUC

Mexann4geckas pa60Ta. cDOI)M}’J'IEI JJII BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5cosc

Mexanndeckass MOIITHOCTD:

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JIJIS. BBIYUCIIEHUS. KUHETHYSCKOM

SHEPruu:

H!UE
R

Teopema o kuHeTHuecKkou s3Heprun. Gopmyiia i BBIYUCICHUS TOTCHIMAIBHON

SHEPruy Tela, MOJHATOrO

Haxg 3eMIIEH:
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E,=mgh

Mexaandeckas OHEpPIuUsi:

E=E;.+E »
L.19 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opMmyiia sl 3aKOHA COXPaHEHUS
MEXaHUYECKON YHEPTrUU B OTCYTCTBUE CWJI TpeHUs: £ = const.
[IpeBpalieHre MEXaHUUECKOW SHEPTUH MPY HAJTUYUK CUJIbI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. Mowment cunbl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonsrkubIil 1 HenoABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[M-E:&Eaﬂ
Aﬂrpaqecﬂ:ﬂaﬂ
[aBiienue TBEpIOTO TENA.
®opmyra 1751 BBIYUCIICHHS TaBICHUS TBEPIOTO Tena:
F
P=—-
191 JlaBnenue raza. ATMocepHOe TaBIeHHE.
‘ I'mapocraTnueckoe 1aBieHUE BHYTPH KUJIKOCTH.
®opmyra 115l BBIYUCICHUS TABICHUS BHYTPU KUIKOCTH:
P=PG+Pn,
1.22 3akoH Ilackans. ['mppaBnuyecknii mpecc
3akon Apxumena. opmyna A onpeneeHus BEITAIKUBAIOMICH CUITBI, JCHCTBYOIIECH
Ha TeJO, NOTPYKEHHOE B KUJIKOCTh WM ras3:
1.23
Fap =PV
VYcnosue niaBanus tena. [naBanue cy10B 1 BO3yXOIUIaBaHUE
14 Mexanuveckue KojebaHusi. AMIUIUTYIa, TIEPHOJ M YacToTa Kojiebanwit. dopmyra,

CBSI3BIBAIOILAS YACTOTY U MEPHOJ] KOJIeOaHMIA:
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1.25

1.26

1.27

1.28

1.29

Marematnueckuii M IPYXKHHHBIA ~ MasTHUKU. [IpeBpamienue oHepruu Ipu

K0J1e0aTeIbHOM JABMXKEHUU
3aryxaromue konebanus. Beinyxennslie koneOanus. Pezonanc

MexaHU4eCKHE BOIHEL. HpOI[OJIbHBIe 1 MONICPCYHBIC BOJIHBI. ILJII/IHa BOJIHBI 1 CKOPOCTH

pacrnpoCTpaHCHUs BOJIHBI:

h=v-T

3BYK. FpOMKOCTB M BBICOTA 3BYKa. OTpameHHe BBYKOBOﬁ BOJIHBI HAa I'paHUlC ABYX
cpen. MudpasByk u yinbTpa3ByK

Ilpaxmuueckue pabomol

H3mepenune cpelHel IUIOTHOCTHM BEIIECTBA; apXUMENOBOM CHIIBL, KECTKOCTH
OPYXUHBL, KOOPPUIMEHTa TPEHUS CKOJBXEHHS; pabOThl CHJIBI TPEHHS, CHIIbI
VOPYTOCTH; CpPEeIHEH CKOPOCTH JBIKCHHS Opycka IO HAKJIOHHOH IIJIOCKOCTH;
yCKOpeHHus: Opycka Mpu JBHKEHUH M0 HAKIOHHOW IUIOCKOCTH; YAaCTOTHI U Mepuoja
KoJie0aHUI MaTeMaTUYeCKOr0 MasiTHUKA; YaCTOThI U IEpHOa KoJieOaHU Ppy>KMHHOTO
MasiTHUKa; MOMEHTA CHUJIbI, ICUCTBYIOIIETO Ha phIYar; paboThl CUJIBl YIPYTOCTH MPHU
noabEME Tpy3a C MOMOIIbIO HEMOJBUKHOTO OJOKa; pabOThl CHIIbI YNPYTOCTU TPHU
nobEMeE Ipy3a ¢ MOMOIIbIO MTOABUKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMETLOBOI CHIIBI OT 00bEMa OTpyKEHHON YacTH TeJa
M OT IUIOTHOCTH HUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHUJIBI OT MAacChl TEINa;
CUJIBI TPCHHUA CKOJIBXKCHUA OT CHUJIBI HOPMAJIIBHOT'O JABJICHUA U OT pOJia IMMOBEPXHOCTHU,
CHJIBl YIPYTrOCTH, BO3HMKAIOLIEH B MpY>KUHE, OT CTEMEeHU AepopMaluu Mpy>KUHbI;
YCKOpeHHs1 OpyCKa OT yrIila HaKJIOHA HAMpaBJISIOIICH; Mepruoaa (4acToThl) KoJieOaHu
HUTSHOTO MasTHHKA OT JUTMHBI HUTH; IEPUOa KOJIeOaHHH MPY>KMHHOTO MasiTHUKA OT
Macchbl Ipy3a U JKECTKOCTH MPYXKUHBI, MCCIIENOBAaHUE HE3aBUCUMOCTH IIEPUOAA
KoJICOAHUH HUTSHOTO MasTHHKAa OT Macchl Tpy3a. IIpoBepka yciaoBusi paBHOBECHS

pbIyara

1.30

Qusuueckue A61eHUs 8 Npupode. TIPUMEPDI IBHKEHUS C PAa3IUYHBIMU CKOPOCTSMHU B
JKUBOW U HEKUBOU MPUPOJIE, NEHCTBUE CUIIBI TPEHUS B MPUPOJIE U TEXHUKE, PUITUBbI
W OTJUBBI, NBIKeHUE TuTaHeT COJHEYHOM CHUCTEMBI, PEAKTHBHOE JBUKEHUE JKUBBIX
OpPTaHW3MOB, PIYard B TEJIEe YEIIOBEKA, BIUSHUE aTMOC(HEPHOTO JaBIICHUS HA KUBOM
OpraHu3M, IUIaBaHUE pbIO, BOCIPUSATHE 3BYKOB IKHUBOTHBIMH, 3E€MJIETpSICEHUE,

CECMHUYECKHUE BOJIHBI, IlyHAMU, 3XO
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Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, HAAaTYUKKU IIO0JIOKCHUSA, PpPaCCTOAHHUA U
YCKOPCHUA, JAUHaAMOMCETDP, IIOJIIHNITHHUKH, PAKECTHI, pblyar, HO,HBI/I}KHHﬁ nu

HGHOI[BH)I(Hblﬁ 6JIOKI/I, HAKJIOHHAsA IIJIOCKOCTb, MHPOCTBIC MCXaHU3MbBI B 6LITy,

13l COOOILAoIIMeCcs] COCYIbl, YCTPOWCTBO BOJOINPOBOJA, THJIPABIMYECKUN Ipecc,
MaHoOMeTp, OapomeTp, BBICOTOMEpP, MOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJOXKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH CTPOCHHUSI BELIECTBA.

2.1 Mopnenu  TBEPHOTO, KUAKOTO U  ra3oo0pa3HOrO  COCTOSHUM  BEIECTBA.
Kpucrannuyeckue u amopdHsie Tena

25 JBmwxenue vactuil BemecTBa. CBsi3b CKOPOCTH JIBMIXKEHHUS YACTHI] C TEMIIEPATYPOM.

' bpoyHnoBckoe nBuxenue, nuddysus

2.3 CmaunBaHue M KallWUISIPHbBIE SIBJICHUS

2.4 TerioBoe pacuiupeHue U cxaTue

2.5 TennoBoe paBHOBECHE

"6 Buytpennsist sneprus. Pabora u Teruionepeada Kak ciocoObl U3MEHEHHsI BHYTPEHHEH

' SHEPruun

2.7 Buapl Tenionepeaadn: TeIIONPOBOIHOCTb, KOHBEKIIMS, U3TyUEHUE
HarpeBanue u oxnaxnaenue ten. KonnmuecTBo TEMIoThl. Y AelibHAs TEMIOEMKOCTD:

2.8 Q:mn[fz—fl]
3aKOH COXpaHEHMsI SHEPTUU B TEIIOBBIX Mpolieccax. Y paBHEHUE TEIJIOBOro OaaHca:

29 O+0, +..=0
Ucnapenue u konaeHcanus. 3MeHeHne BHyTPEHHEN SHEPTUH B IPOLIECCE UCTIApEHUSs

2.10 W KoHJeHcanuu. Kunenne xxuakoctu. Y aenpHas TermioTa napooopasoanus: L = O/m

2.11 BnaxunocTs Bo3ayxa
[TnaBnenue u kpucraumsanus. V3mMeHenne BHyTpeHHEH YHEPTrUW MPHU TUTABJICHUH U
KpUCTAJUIM3aLUU. Y JebHAs TEIIOTa TUIaBICHUS:

2.12
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BHyTpeHHss sHEPrUs CropaHus TOIUIMBA. Y JeNbHAs TEIJIOTa CTOpaHus TOIUIMBA: ¢ =

2.13 O/m
2.14 [Tpuntumne! padoTs! TermoBsix apurareneid. KI1J[ termoBoro apurarens
Ilpakmuueckue pabomul
N3mepenue yaenbHONH TEIUIOEMKOCTH METANIMYECKOIO LWIMHIPA; KOJIWYECTBA
TEIUIOTHI, ITOJIy4€HHOI'0 BO/IOM KOMHATHON Temmeparypbl (PUKCUPOBAHHOW Macchl, B
515 KOTOPYIO OMYLIEH HarpeTblii LUIMHAP; KOJIMYECTBA TEIUIOTHI, OTAAHHOI'O HarpeThiM
' LWIMHIPOM, TIOCJIE OITyCKaHUs €r0 B BOJy KOMHATHOM TEMIIEpaTypbl; OTHOCUTEIBHON
BJIQXKHOCTH BO3/1yXa; YAEIbHOM TEIIOTHI IJIaBieHUs Jpaa. MccaenoBanue n3MeHEeHUs
TEMIepaTypbl BOJAbl HpPU PaA3IMYHBIX YCIOBUAX; SABJICHHUA TelJIooOMEeHa IpHU
CMELIMBAaHUH XOJIOJHOW U ropsue BOJBL; POLECCa UCTIAPEHUS
QDusuueckue a61eHUA 8 NpUpPoOe. TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUISIPHBIE SIBJICHUS
2.16 B NPUPOJE, KPUCTAIBI B Ipupoze, usiaydeHue ConHua, 3amep3aHue BOJOEMOB,
MOpCKHE Opu3bl; 00pa30BaHKUE POCHI, TyMaHa, UHEsl, CHeTa
Texnuyeckue ycmpoiicmea: KaOWUISpbl, NPUMEPbl HCIOIb30BAaHUS KPUCTAIIIOB,
2.17 KUAKOCTHBIM TEPMOMETP, TaTYUK TEMIIEPATYpbl, TEPMOC, CHCTEMA OTOIUIEHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOUHA, IBUraTeb BHYTPEHHETO CrOpaHus
3 OJIEKTPOMAT'HUTHBLIE ABJIEHUA
3.1 Onexrpuzanus Teil. J[Ba BUa 3JIEKTPUUECKUX 3apsiioB
3.2 B3aumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
14 Onektpuueckoe none. Hanpsx€HHocTes  2nexTpuueckoro  nons.  IIpuHnun
' CYTIEPIO3UIINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu osnekTpuueckux 3apAnoB. JleficTBHe  3JIEKTpUYECKOro IOJISI  Ha
' AJIeKTpUYecKue 3apsbl. [[pOBOIHUKY U TUANEKTPUKH
[TocTossHHBIN 3yEKTpUYECKUM TOK. JleWcTBUsS 3nekTpuyeckoro Toka. Cuia Toka.
Hanpsxenue.
3.6 I=q/t,U=A4/4
DNEKTPUUECKOE CONIPOTUBIIEHHE. Y AETBHOE AIEKTPUUECKOE CONPOTUBIICHHUE!
3.7 R =pl/S
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3.8

3akon Oma ans ydyacTtka snekrpudeckoit nenu: [ = U/R

3.9

3.10

ITocnenoBarenbHOE COEAMHEHNE IIPOBOAHHKOB:
1, =1,. U=U,+U,. R=R, +R,
Hapannenbﬂoe COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

U=U,.I=I+1I; Rzi.
CMeluanHble COEMHEHNS TIPOBOTHUKOB

Pa6ota u MmomHOCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul

3.11

3akon Jxoynsa — Jlenma:

O=I"-R-t

3.12

3.13
3.14
3.15

OmnbiT Dpcrena. MarHuTHOE 1oJie MPSMOTo TPOBOJHUKA C TOKOM. JIMHUM MarHUTHOM
WHIYKIUU

MarauTHoe 1oJie IOCTOSIHHOTO MarHuTa. B3auMoaencTBiue oCTOSHHBIX MarHUTOB
JlelicTBME MarHUTHOTO IOJIS1 HA POBOJHUK C TOKOM

Oneitel Gapanes. SABnenue snekrpoMarHuTHON MHAYKUUU. [IpaBuio Jlenna

3.16

3.17

IIpakmuueckue pabomoi

W3MepeHue 3IIEKTPUYECKOTO COITPOTUBIIEHHUS PE3UCTOPA; MOLHOCTH JIEKTPUUECKOTO
TOKa; pabOThI JTEKTPUUECKOTO TOKA.

HccnenoBaHue 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOILETO B MPOBOJHUKE (PE3UCTOPBI,
J'IaMl'IO‘-IKa), OT HaIlIpsIXKCHHUA Ha KOHIaX IMMPOBOAHUKA, 3aBUCUMOCTU COITPOTUBJIICHHUS OT
JUIMHBl TIPOBOAHMKA, IUIOIIAAM €ro IIONEPEYHOrO0 CEUEHUs U  YIEIBHOIO
COIIPOTHUBIICHUS.

[IpoBepka mnpaBuna A DJIEKTPUUECKOTO HANPSIKEHUS IIPU  IOCIEN0BATEIBHOM
COCIMHCHUHU TMIPOBOAHHUKOB, IIpaBUJIa JJd CHJIBI JJICKTPUYECKOTO TOKa IIpU
napajielbHOM COEMHEHUH MPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOYKA)

Qusuueckue seneHuss 6 npupode: DIEKTPUUECKHE SBICHUS B aTMocdepe,
AEKTPUYECTBO )KMBBIX OPraHU3MOB, MarHUTHOE I0Jie 3eMJIH, Apeld MoIocoB, Poib

MAar"HuTHOTO IIOJIA JJIA XKU3HHU Ha 3eMHC, MOJIAPHOC CUAHUC
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Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK

SHCKTpI/I‘lCCKOﬁ OHEPIuu, OSJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, Harpe€BaTcJIbHBIC

518 AIIEKTPONPUOOPH!  (MIPUMEPHI), AJIEKTPHUUYECKUE TPEIOXPAHUTENHN, 3JICKTPOMArHMT,
3JIEKTPOJBUTATEIb IIOCTOSHHOTO TOKA, TEHEPATOpP OCTOSTHHOT'O TOKa
3.19 OneKkTpoMarHuTHele BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas mognens cBeta. IIpsiMonnHeiHOe pacpoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio
3.22 [Ipenomiienue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xop nyueit B mun3ze. ®oKycHOE paccTosiHUE JIMH3BI. ONTHYEeCKask CUJla JTUH3bI:
' D=1/F
3.25 I'na3 xak ontuyeckas cucrema. Onruyeckue npuodopsl
Ipaxmuueckue pabomul
M3mepeHue onTUYeCcKOH Ccuibl coOuparole JMH3bI;, (HOKYCHOTO pPacCTOSHUS
cobuparonield JuH3bI (TI0 CBOWCTBY paBEHCTBA Pa3MEpOB INpeaMeTa U M300pakeHus,
3.26 KOTJ1a MPeIMET PacIoyio’KeH B TBOMHOM (hoKyce), moKa3aTess MpeIoMIICHHSI CTEKIIA.
HccnenoBanue cBOMCTBA M300paKE€HUsI, MOITYYEHHOTO C IMOMOIIBIO coOuparomen
JIMH3Bl; N3MEHEHHSI JOKYCHOT'O PACCTOSHUS JIBYX CIIO’KEHHBIX JIMH3; 3aBUCUMOCTH yTJIa
MIPEIOMJIEHUSI CBETOBOTI'O JIyda OT yIJIa IaJIeHNUs Ha TPAHUIIE «BO3yX — CTEKIIO»
397 Quzuueckue aenenust 6 npupooe: 3atMeHust ConHua u JIyHbl, [IBeTa TeJ, ONTHYECKHE
‘ sBJIEHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.28 Texnuueckue ycmpoiicmea.: 04KH, IEPUCKOTI, (OTOAIAPAT, ONTUYECKHE CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
4.1 PangnoaktuBHOCTh. Anb(ha-, 6eta-, ramma-uznyyenus. Peakuuu ansga-u Oeta-pacnana
4.2 OmneiTel Pezepdopaa nmo paccesuuto anba-yacruu. [Inanerapuas mogens atroma
4.3 CocraB aroMHoOTO sigpa. M30Tomns!
4.4 [Tepuon monypacnaaa aTOMHBIX SIAEP
4.5 S nepHble peakiu. 3aKOHbI COXPAHEHUS 3apsS0BOTO U MAaCCOBOTO YHCEI
Qusuueckue A6n1eHUs 8 npupode. eCTECTBEHHBIN paJMOaKTUBHBIA (OH, KOCMHUYECKHE
4.6 JTy4H, PaJUOAKTUBHOE U3TyUYEHUE PUPOJIHBIX MUHEPAJIOB, AEHCTBUE PaIMOAKTUBHBIX
M3JIy4eHUI Ha OPraHu3M YeJIOBEeKa
47 Texnuueckue ycmpoucmea: CHEKTPOCKOI, WHIAMBUAYAIbHBIA JTO3UMETP, Kamepa

Bunscona, sinepHas sHepreTuka
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