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MNOSICHUTEJBHASA 3AIIUCKA

[Tporpamma no (pu3rke Ha ypOBHE OCHOBHOTO OOIIETO 00Opa30BaHUs COCTaBJICHA HA OCHOBE TIOJIOKCHHUN U TPEOOBAHMIA K
pe3yibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTesbHOW Mporpammsbl, npeactaBieHHbix B PI'OC 000, a
Takke ¢ yu€toM (enepanbHOi paboyell mporpammbl BocnuTanus v KoHuenuuu mnpenogaBaHusi ydueOHOTO NpenMeTa
«DusuKay.

[Tporpamma no (pu3rke Ha ypOBHE OCHOBHOTO OOITETO 00Opa30BaHUs COCTaBJICHA HA OCHOBE TIOJIOKCHHUI U TPEOOBAHMIA K
pe3yibpTaTaM OCBOCHHSI Ha 0a30BOM ypOBHE OCHOBHOHM 00pa3oBaTeNbHOU Mporpammbl, npeacTtaBieHHbx B PI'OC 000, a
TaKKe ¢ yueToM (peepanbHoil paboydeit mporpaMmbl BOCIUTAHUS U KOHIIEHIUH MTPENoIaBaHusl yueOHOTo npeameTa «Dusukay.

Copepxanue mporpaMMsbl 0 (PU3HUKE HANIPABIIEHO HA POPMUPOBAHUE €CTECTBEHHOHAYUYHON IPaMOTHOCTH 00YyYaroIMXCs
¥ OpraHu3alui0 H3y4YeHUs (PU3MKK Ha NEATEIHHOCTHOW OCHOBE. B mporpamme mo ¢u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH
yueOHoro npenmMera B peanuzanuu TpedoBanuii @I'OC OOO k miiaHupyeMbIM TUYHOCTHBIM U METANIPEIMETHBIM PE3yJIbTaTaM
oOydeHus, a TaKXK€ MEKIIPEIMETHBIE CBSA3M €CTECTBEHHOHAYUHBIX YUYEOHBIX IMpPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
o0Opa3oBaHUs.

[IporpamMma 1o (u3uKe yCTaHABIMBAET paclpejaesieHue y4eOHOro maTepuana Mo rojaMm oOydeHus (10 Kiaccam),
npesiaraeT MpUMEPHYIO MOCIEA0BATEILHOCTh U3YUEHHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS PEIMETHOTO COJIEPIKaHUs U
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00yYaromuXCs.

[IporpamMma mo ¢usuke pa3zpaboTaHa C LEIbIO OKa3aHUS METOJMYECKOW IMMOMOIIM YUYHUTENI0 B CO3JIaHUU pabouei
MPOTPAMMBI 110 y4eOHOMY MPEAMETY.

dwu3uka SBIAETCA CHCTEMOOOPA3YIONIUM MJii €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJBKY (U3NUECKUE
3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SBJICHUM, U3y4aeMbIX XUMUEH, ONOIOTHel, acTpoHOMUEN U (hrU3NUecKoil reorpaduei,
BHOCHUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTABIsIET Haubojee sCHble 00paslibl MPUMEHEHHS] HayYHOTO
MeTO/1a IO3HAHMSI, TO €CTh CII0C00A MOTy4YeHHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Onna u3 rIaBHBIX 3a37a4 (PU3NYECKOTO 00pa3oBaHUS B CTPYKType 0OIIero oOpa3oBaHUsS COCTOMT B (HOPMHUPOBAHHUH
€CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpeca K HayKe y 00yJaroIuxcsl.

WNzydyenne ¢usukum Ha 0a30BOM ypOBHE TMpeArojaraeT OBJQJCHHE CIEAYIOIMMH  KOMIIETEHTHOCTSMH,
XapaKTepU3yIOIIMMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb!



Hay4YHO OOBSICHATH SABJICHHA,
OLICHUBATh U ITIOHUMATb 0COOEHHOCTH HAayYHOI'0O UCCJICIOBAHUAA,
HHTCPIPCTUPOBATH JAHHBIC M UCIIOJIb30BATh HAYUYHBIC JOKA3aTCIILCTBA JJIA ITOJTYUYCHUSA BBIBOJOB).

[enu uzyuenus GU3MKU Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHus ONPEEIECHbI B KOHLIENIUH IPEN0IaBaHNs y4eOHOTO
npeamera «®dusuka» B 00pa3oBaTelbHbIX opraHuzanmsax Poccuiickoil ®enepanuu, peaM3ylOMIUX OCHOBHBIE
o011e00pa3oBaTeIbHbIC TPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHre UWHTEepeca W CTpEeMJICHUS OOYYalolMXCsi K HAay4yHOMY H3YUYEHHUIO WPHUPOABI, Pa3BUTHE HUX
WHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTUE MPEACTABICHUNA O HAYYHOM METOJI€ MO3HAHMUS W (POPMHUPOBAHUE HCCIIEIOBATEIBCKOTO OTHOIIEHUS K
OKPY>KalOIIUM SIBJICHUSIM;

dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHHsI OCHOB CTPOEHUSI MaTepHH U QyHIaMEHTATbHBIX
3aKOHOB (DU3HKHU;

dbopmMHpoBaHUE TIPEACTABICHUM O POIU GUBUKHU JJI PA3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE IPEACTABICHUN O BO3MOXHBIX cepax Oyayiiel npodeccuoHaabHOM eITeIbHOCTH, CBSI3aHHOU ¢ (PUBHUKOMH,
MOArOTOBKA K JlalibHEHIIIeMy O0y4YeHHUIO B 3TOM HAMpaBJICHUHU.

JlocTibkeHrne ITHX IieNel MmporpamMMbl MO (U3KMKE Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHus 00€CIeunBaeTCS

pEIlICHUEM CIICAYIONIMX 3a7ay:

MpUOOpETEHNE 3HAHUH O TUCKPETHOM CTPOEHUH BEIIECTBA, 0 MEXaHUYECKUX, TEIIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX
Y KBaHTOBBIX SIBJICHUSIX;

MpUOOpPETEHNUE YMEHHUI OMUCHIBATh U OOBSACHATHh (PUINYECKUE SBJICHUS C UCIIOIB30BAHUEM MOYUYEHHBIX 3HAHUI;
OCBOEHHE METOJIOB PEILICHUS MPOCTEHIIINX PACUETHBIX 3a/1a4 C UCIOJIb30BaHUEM (PU3MUECKUX MOJENel, TBOPUECKUX
Y IIPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHMI HaONIOaTh MPUPOAHBIC SIBJICHUS W BBINOJHATH ONBITHI, JIA0OpaTOpHbIE pPabOThI U
AKCIIEpPUMEHTAJIbHbIE UCCIIEJOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIbHBIX TPUOOPOB;



e OCBOEHHE MPUEMOB paboThl ¢ MHpOpMaLUend PU3NIECKOro COJAEpKaHus, BKIIOYas UHPOPMAIUIO O COBPEMEHHBIX
TOCTIKCHUSX (DU3UKH, aHATN3 U KPUTUIECKOE OIICHUBaHUE MH(POPMAIIHH;
e 3HAKOMCTBO cO cdepamMu MNpo(PecCHOHANBHON AESTENbHOCTH, CBS3aHHBIMU C (U3UKOH, M COBPEMEHHBIMU
TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTUKEHUSX (PU3NUECKON HAYKHU.
Oo6m1ee yrciio 4acoB, pEKOMEHIOBAHHBIX JJIs M3y4YeHUs PU3UKU Ha 6a30BOM ypoBHE, — 238 acoB: B 7 kiacce — 68 yacoB
(2 gaca B Hememo), B 8 kiacce — 68 wyacoB (2 waca B Heaenwo), B 9 kmacce — 102 wgaca (3 yaca B Hemenio).

[IpennaraeMslii B mporpamme 1mo (U3HMKe MepeveHb JabOpaTOpHBIX pabOT M OMBITOB SBJISETCS PEKOMEHIATEIHHBIM,
VUHUTENb JIeJaeT BHIOOP TMpH MPOBEACHUU J1a0OpPaTOPHBIX PabOT W OMBITOB C YYETOM HHIWBHAYAJIbHBIX OCOOCHHOCTEH
00ydJarommxcs, CIICKa SKCIEPUMEHTATBHBIX 33JJaHWi, TTPEAJIaracMbIX B paMKaX OCHOBHOTO TOCYJIapCTBEHHOTO dK3aMeHa 10
buzuke.



COILEPKXAHUE OBYYEHUSA

7 KIIACC
PDu3uKa " e€ poJsib B IO3HAHUM OKPY KAIOLIEro Mupa.
®usuka — Hayka o npupoje. SABneHus npuponbl. PU3NUECKUE SBICHUSA: MEXAHWYECKUE, TEIUIOBBIE, DJIEKTPUYECKHUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BenuuuHbl. M3mepenue duznueckux BenuuyuH. Dusnueckue npudopsl. [lorpemrHocTs u3MepeHUin
MexyHapoaHas CUCTEMA €IMHUL.

Kak ¢u3uka u npyrue ecTeCTBEHHbIE HayKHd U3Yy4arOT MpUpoy. EcTeCTBEHHOHAYUYHBII METO/ MO3HAHUA: HAOII0ACHHE,
MIOCTAHOBKA HAYyYHOI'O BOIIPOCA, BBIABMKEHUE THIOTE3, SKCIEPUMEHT IO MPOBEPKE TMIIOTE3, OOBICHEHHE HAOII0JAEMOro
apiienust. Onrcanue GU3NYECKHUX SBJICHUN C TTOMOIIBIO MOJIEeH

Jemoncmpayuu.

1. MexaHn4ecKue, TeIIOBbIE, JIIEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE SIBIICHHS.

2. @uznueckue NpuOOPsI U MPOIEAypa NPIMBIX U3MEPEHUN aHATIOTOBBIM U [U(POBLIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenure 1EHbI IeTICHUS MIKaJIbl U3MEPUTEITLHOTO Tprbopa.

N3mepenue paccTossHUM.

N3mepennie 00bEMa )KUIKOCTH U TBEPAOTO TENA.

OmnpeneneHue pa3MepoB MabIX TeJl.

N3mepenue TemnepaTypbl IPU MOMOIIH KUIKOCTHOTO TEPMOMETPA U AaTUMKA TEeMIEPaTyphI.

[IpoBenenne ucciaeaoBaHUs MO MPOBEPKE TMIIOTE3bL: JAIBHOCTh MOJIETA IIAPHUKA, MYLIIEHHOTO TOPU30HTAIBHO, TEM
OobIrie, yeM 0OJIbIIe BBICOTA MTyCKa.

IlepBoHauya/ibHbIE CBEIEHUSI O CTPOCHUH BellecTBA.

©o o0k~ wnh =

CtpoeHnue BenecTBa: aToOMbl U MOJIEKYJIbI, UX pa3Mepbl. OTBITHI, T0Ka3bIBAIOIIME TUCKPETHOE CTPOCHUE BEIIECTBA.
JIBvxenue yactuil BeniecTBa. CBsI3b CKOPOCTU ABUKEHUS YaCTHUII C TeMIepaTtypoid. bpoyHoBckoe aBmxenue, muddysus.
B3anmoeiicTBrE yacTull BEMIECTBA: MPUTSHKEHUE U OTTAJIKMBAHUE.



ArperaTHble COCTOSIHMSI BEILECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX (KPUCTALIMYECKUX) Tel. B3aumocBs3b

MCIKOY CBOMCTBaAMH BCHICCTB B PA3HBIX arpCraTHbBIX COCTOSAHUAX W UX ATOMHOMOJICKYJIAPHBIM CTPOCHUCM. OcobenHoCTH
aIrpCraTHBIX COCTOSIHMH BOJBI.

Jemoncmpayuu.

1. HaGmoneHnne OpOoyHOBCKOTO TBUKECHHSL.

2. Habmonenue nuddysum.

3. HaOmronenue siBneHnid, 0OBSICHSIONINXCS MPUTSKEHUEM WITH OTTATKMBAHUEM YaCTHUIl BEIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka nuaMeTpa aToMa METOJIOM PpsIOB (C Ucoiib30BaHUEM GoTorpaduii).

2. OnbITHI IO HAOJIOJICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSAKEHUS.

JABuKeHne U B3auMOAeCTBHE TeJl.

Mexannueckoe [BHXEHUE. PaBHOMEpHOE U HepaBHOMepHOoe aBWxkeHHe. Ckopoctb. CpenHsisi CKOpPOCTh HpH
HEPaBHOMEPHOM JABWKCHUU. Pacuer myTu U BpEeMEHU JBUKEHUS.

SBrenne nHepuuu. 3aKOH MHEpLUMHU. B3anMo1eicTBUE TEN KaK MPUYNHA U3MEHECHUSI CKOPOCTH JIBHKEHHUS Tell. Macca kak
Mepa uHepTHOCTHU Tena. [1moTHoCTh BemecTBa. CBs3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €MHUIIE 00heMa BEIIECTRA.

Cuna Kak xapakTepucTuKa B3aumojneicTBusa Tell. Cuiia ynpyroctd U 3akoH ['yka. M3mepenuwe cuiibl ¢ MOMOIIBIO
TUHAMOMETpA. SIBJIeHUE TATOTEHU U cuia TshkecTu. Cuila TSKeCTH Ha Apyrux mianetax. Bec tena. HeBecomocTs. Croxkenue

CHJI, HAaIlpaBJICHHBIX MO OHOU npsiMoi. PaBHoaecTByromas cuit. Cuita TpeHus. TpeHne CKOJIbKEHMS U TPEHUE MOKosl. Tpenue
B IIPUPOJE U TEXHUKE.

Jlemoncmpayuu.

1. HaOmronenne MexaHW4eCcKOro JBHKEHUS TeJa.

N3MepeHne CKOpOCTH MPSIMOJIMHEHHOTO JBHKCHHS.
Habntonenue siBieHust THEPIUU.

HabGnronenue n3MeHeHnsI CKOPOCTH TIPH B3aUMOJICHCTBUH TElL.
CpaBHeHHE MacC 10 B3aMMOJICHCTBUIO TEI.

I



6. CloXeHue Cuil, HalpaBJIEHHBIX MO OJHOMN MPSAMOM.
Jlabopamopnwie pabomuel u onvimol.

1.

ok DN

Omnpenenenre CKOPOCTH paBHOMEPHOT'O JIBUKEHUS (IIapUKa B )KUAKOCTH, MOJEIIN IJIEKTPUUECKOT0 aBTOMOOUJIS U TaK
nanee).

Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHU OpyCKa WM MIapyuKa M0 HAKIIOHHOM MIIOCKOCTH.

Omnpenenenre IIOTHOCTH TBEPAOTO TeENa.

OnbITHI, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTD PACTSLKEHUS (IeopManuu) Npy>KUHbI OT MPUII0KEHHON CUJIBL.

OMnbITHI, IEMOHCTPUPYIOUTUE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBKEHHS OT Beca Tella U XapakTepa CONMPHUKACAIOIINXCS
IIOBEPXHOCTEMN.

JlaByieHHe TBEPABIX TeJI, *)KUAKOCTEH U ra3oB.

JlaBnenne. CriocoObl YMEHBIIICHUS U YBEIMYCHUS JaBlieHus. JlaBiieHue ra3a. 3aBUCUMOCTh JIaBJICHUS ra3a OT o0bema,
temnepatypsl. [lepenayua naBieHus: TBEpAbIMHU TEIAMHU, )KUAKOCTAMM U razaMu. 3akoH [lackains. [THeBMaTHUeCKUE MaIIVHBI.

3aBUCHUMOCTbD JaBJICHUA KHUIKOCTH OT FHY6I/IHBI. FHI[I)OCTaTI/I‘-ICCKHﬁ ImapaaoKcC. COO6IH3IOHII/I€C}I COCYIBI. FI/II[paBJII/ILIGCKI/IG
MCXaHU3MBI.

AtMmochepa 3emnaum u armocdepHoe AaBiaeHue. [IpuumHBI CyllecTBOBaHUSI BO3AYIIHOW 00070uky 3emin. OmbIT
Toppuuennu. U3mepenne atMochepHOro JaBieHus. 3aBUCUMOCTh aTMOC(EPHOro JaBJI€HUS OT BBICOTHI HAJl YPOBHEM MODPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepHOTO J1aBJICHUS.

JleiicTBHE KUJIKOCTU U Ta3a Ha MOTrPYKEHHOE B HUX Teso. BrITankuBatomas (apxumenoBa) cuia. 3akoH Apxumena.
[lnaBanue Ten. Bo3gyxoriaBaHue.

Jlemoncmpayuu.

AL S

3aBUCHUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs ) KUIKOCTBIO U Ta30M.

Coobmaromuecs CoCy/ibl.

I'mppasiueckuit mmpecc.

[IposiBeHue necTBUs aTMOCPEPHOTO ABICHUS.

3aBUCHMOCTH BBITAJIKUBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHON YACTH TeNa U TUIOTHOCTH SKUIKOCTH.



7. PaBEHCTBO BBITAIKHUBAIONIIEN CHIIBI BECY BBITCCHEHHOU JKUJIKOCTH.

8. YcioBHE IIJIaBaHUS TeJ. IUIaBaHUE HJIHM IOTPYKCHUC TCJI B 3aBUCUMOCTH OT COOTHOIICHM:A IUIOTHOCTEH Tella u
KHNIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccrnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPY>KEHHOM B KUAKOCTh YaCTH TeJA.

2. OmnpeneneHue BhITATKUBAIOLIEH CUIIbI, IEUCTBYIOIIEH HA TEJO0, MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKHUBAIOIIEH CUIIBI, AEUCTBYIOIIEH HA TENO B )KUIKOCTH, OT MACCHI TEJIA.

4. OmbITHI, JEMOHCTPUPYIOUINE 3aBUCUMOCTh BBITAIKUBAIOUIEH CHIIBI, JEHCTBYIOIIEH HA TEJIO B XKHUAKOCTH, OT 00BbEMa
NOTPYKEHHOM B KUAKOCTb YACTH T€Ja U OT IUIOTHOCTH KHUJIKOCTH.

5. KoHcTpyupoBaHue apeomMeTpa WM KOHCTPYUPOBAHUE JIOAKH U OPEIEIICHNE €€ IPy30I10IbEMHOCTH.
PaGora 1 MOIIHOCTb. JDHEPrusl.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTbie MexaHW3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuno paBHOBecus pwiuara. [Ipumenenue mpaBuia
paBHOBecHUs pblyara K 0J0Ky. «30510T0¢e npaBuiio» mMexanuku. Koadduruent nonesnoro nevicteus (nanee — KIT/1) mpocthix
MexaHu3MOB. [IpocTeie MexaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunetnueckast u notreHuuaibHas sHeprus. [IpeBpanienre oqHOro BU1a MEXaHUYECKON YSHEPTUHI
B JIpyTroi. 3aKOH COXpPaHEHUs SHEPTUU B MEXAHUKE.

Hemoncmpavyuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomul u onvimol.

1. Omnpenenenue pabOThl CHIIBI TPEHUS MPYU PABHOMEPHOM JIBHXKEHUU Tejla N0 TOPU30HTAILHON MOBEPXHOCTH.

2. HccnenoBaHue yClIOBUNA PaBHOBECHUS pblyara.

3. Nsmepenue KII/] HakIOHHOM IUIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS] MEXaHUYECKON IHEPIHUH.
8 KUIIACC



TemnoBble ABJICHUS.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPHUH CTPOEHUS BelllecTBa. Macca u pa3Mepbl aTOMOB U MOJICKY 1.
OnbIThI, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPHUHU.

Mopenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTo COCTOsIHUM BelecTBa. Kpucrammmyeckue u amopdusie Tena. O0bscHeHHEe
CBOWMCTB Ta30B, XUJIKOCTEH M TBEPIBIX TEJl HA OCHOBE MOJIOKEHUU MOJIEKYJSAPHO-KHHETUUYECKOW Teopur. CMauuBaHUE U
KaIlTWUISAPHBIC SIBIICHUS. TEeIUIOBOE pACIIMPEHUE U CHKATHE.

Temneparypa. CBsi3zb TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABWXEHUSA vacTull. BHyTpenHsisi sHeprus. CrnocoObl
U3MEHEHHS] BHYTpPEHHEH SHEpruu: TeIulonepeaadya M coBeplleHre padoThl. Buasl Temuonepenauu: TEIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyUYECHUE.

KonuuectBo TemnoThl. Y ienbHast TEMI0EMKOCTh BelllecTBa. TernmooOMeH U TeIJIOBOE paBHOBECHE. Y paBHEHHUE TETIIOBOTO
Oananca. [lnaBineHue u OTBepAECBaHHWE KPUCTAUIMUECKUX BEIIECTB. YJelbHas TeEIioTa miaBieHus. [lapooOpazoBanue u
koHjeHcanusa. Wcmapenue. Kunmenuwe. YnuenbHas TerioTa mnapooOpa3oBaHUsl. 3aBUCMMOCTh TEMIIEpaTypbl KUIIEHHUS OT
aTMOC(EPHOro JIaBJICHUS.

BrnaxnocTts BO3myXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Tpunuunel padotsl TemnoBbix apurareneil KIIJI tennoBoro asurarens. TemnoBble IBUraTeld U 3alluTa OKpPYKaroIIei
cpensl.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

Habnronenue OpoyHOBCKOTO ABUKEHUSI.

Habntonenune nuddysumn.

Habmronenue sBIeHU cMauMBaHKS U KalMJLIIPHBIX SBICHUM.

HabGnronenue TemioBoro pacumpeHus Tel.

N3MeHeHue naBiaeHus raza npu U3MEHEHUU 00bEMa U HAarpEBaHUU WUJTH OXJIAXKICHUH.
[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunbl Tenonepenayn.

N o gk obdb =



8. OxJaXXJIeHHE MMPU COBEPIICHUU PaOOTHI.

9. Harpesanue mipu coBepiiieHuH pabOThI BHEIITHUMH CHJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN PA3JINYHbBIX BEUIECTB.

11. Habnrogenue KumneHus.

12. HabnroeHne mocTosTHCTBA TeMITepaTyphl MPH TIIaBJICHUH.

13. Mozenu TeroBbIX JBUTATENEH.

Jlabopamopnwie pabomuel u onvimol.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO TMPUTSHKEHHUS.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIA caxapa.

OnbITel IO HAOJIOACHUIO TETNIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPABIX TE.

Onpenenenue JaBIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

OMnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JAaBJICHUS BO3yXa OT €ro 00bEMa U HarpeBaHUS WU OXJIAXKICHHUS.
[IpoBepka rumoTe3bl JUHEHHOW 3aBUCHUMOCTU JUJIMHBI CTOJIOMKA SKHJIKOCTH B TEPMOMETPHUECKOW TpyOKe OT
TEMIIEPATYPHI.

©o gk~ N =

~

HaOnronenune naMeHeHrs BHyTPEHHEN SHEPTUM TeJla B pe3yJibTaTe TeIUlonepeiadun U padoThl BHEIITHUX CHIL.
UccnenoBanue siBjieHUs TEIIOOOMEHA MPY CMEIIMBAHUU XOJIOJTHON U TOpsiueid BOJIBI.
OmpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW NPH TEIJIOOOMEHE ¢ HarpeThiM METaUTMYEeCKUM
UUITUHIPOM.

10. OnipenenieHne yaenbHON TeMIOEMKOCTH BEILIECTBA.

11. MUccnenoBanue npoliecca uCnapeHus.

12. OnpeiesIeHue OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

13. OnpenesieHne yeabHON TEIIOTHI IUIaBJICHUS JIbJA.

JJleKTpUYeCcKre U MATHUTHbIE SIBJICHHSI.

DnekTpu3zanus Tei. J[Ba poaa snekTpuueckux 3apsaaoB. BzanmoneicTBue 3apsokeHHBIX Tel. 3akoH KyoHa (3aBUCHMOCTD

CHUJIbI B3aUMOJICCTBUS 3apSAKEHHBIX TEJI OT BEJIMYMHBI 3aPSJIOB U PACCTOSIHUS MEXY TEJIaMM ).
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OnekTpuueckoe noje. Hanpspk€HHOCTh 3nekTpudeckoro mnofis. [[puHIun cynepro3uiuu 3JIeKTPUUEeCKUX Mojed (Ha
KaueCTBEHHOM YPOBHE).

Hocurenn »snekTpuyeckux 3apsAoB. OJEMEHTApHbIA JyeKTpudyeckuil 3apsia. Crtpoenune aroma. I[IpoBomHuku u
IUBJIEKTPUKHU. 3AKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsia.

DJEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHMS SJIEKTPUUYECKOTO ToKa. VcToOuHMKM mOCTOSSHHOrO TOKa. JleiicTBus
AIEKTPUUYECKOTO TOKA (TEIJI0OBOE, XMMUYECKOE, MATHUTHOE). DIIEKTPUUYECKUM TOK B KUIKOCTAX U razax.

Onektpudeckass 1enb. Cuna Toka. OjekTpuueckoe HampsibkeHue. CoOnpoTHUBICHUE MPOBOAHUKA. Y ACIBHOE
CONPOTHUBJIEHUE BellecTBa. 3aKkoH OMa Ji71s yuacTka uend. [lociieroBarenbHOE U MapaiebHOE COEIMHEHUE TPOBOHUKOB.

PaGota u ™MouHOCTh 23yieKTpuueckoro Toka. 3akoH Jxoyns—JleHma. OnexkTpuyeckue Iend W MOTpeOUTenu
ANEKTPUYECKOM dHepruu B ObITy. KOopoTkoe 3ambikaHue.

[TocTostHHBIE MarHUTHI. B3anmoaelicTBUE MOCTOSIHHBIX MarHATOB. MarHutHoe moJsie. MarHutHoe moJsie 3eMJIM U €ro
3Ha4YeHUE I KU3HU Ha 3emiie. OnbIT Jpcrena. MarHuTHOE MoJjie 3JIEKTPUYECKOro Toka. [I[puMeHeHne 3JIeKTpOMarauToB B
TeXHUKE. J[eiCTBUE MArHUTHOIO MOJS Ha MPOBOJHUK C TOKOM. DJEKTPOABUTATENb MOCTOSHHOTO TOKa. Vcmosib30BaHHE
ANEKTPOABUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omneitel @apazes. fABneHue aneKTpoMarHuTHON nHAYKUuu. [IpaBuno Jlenma. Dnexkrporenepatop. CrocoObl NOTyUYEHUS
AIEKTPUUECKOUN SHEPTUU. DNEKTPOCTAHIIMN Ha BO30OOHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJIeKTpU3aIus Tell.

JIBa poJia 3IIEKTPUUECKUX 3apsS0B U B3AMMOJCHCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAST MHIAYKIIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

[IpoBOTHUKY W TUAJIEKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUN SJIEKTPUUECKOTO TOJIA.

M cTOYHMKH TTOCTOSTHHOTO TOKA.

JIeWCTBHS DIEKTPUYECKOTO TOKA.

© 0 N o gk~ b=
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10. DIEKTPUYECKUIA TOK B KUJIKOCTH.

11. ['a30BbIN pa3ps.

12. I3MepeHne Cuibl TOKa aMIepMeTpOM.

13. I3MepeHne 3J1eKTpUUeCKOro HaNpsHKEHUsT BOJIBTMETPOM.

14. PeocTar u Mara3suH CONPOTHUBIIEHUM.

15. B3auMo1eiiCTBHE OCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOXXHOCTHU pa3/ieJICHUsI MOJIOCOB MarHuTa.

17. MoaenupoBaHNE MarHUTHBIX MOJIEN TOCTOSIHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHOE 1OJI€ TOKA. DJIIEKTPOMArHuT.

20. JlelicTBME€ MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

21. DNEKTPOJBUTaTEIb MOCTOSIHHOTO TOKA.

22. MccnenoBaHue SIBJICHUS DJICKTPOMArHUTHOM MHTYKIMU.

23. OnbiThl Dapajes.

24. 3aBUCUMOCTh HANPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBHUI €ro BO3SHUKHOBEHHUSI.

25. DNEKTPOreHepaTop MOCTOSHHOTO TOKaA.

Jlabopamopnuie pabomel u onvimol.

OnbITHl 10 HAOTIOICHUIO STICKTPU3AIMH T MHAYKIIUEH U MPU COMPUKOCHOBEHHH.

Uccnenosanue AeCTBUS 3JIEKTPUUYECKOTO MOJIsI Ha MPOBOJHUKH U TUJICKTPUKH.

CoOopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSTHHOTO TOKA.

N3MmepeHue u perympoBaHue CUIIbl TOKA.

N3MepeHue u peryJImpoBaHUE HAIIPSKEHUS.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3 PEUCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS Ha

pe3ucTope.

7. ONBITBI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD DJIEKTPUYECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro JJIMHBI, TIJIOIIAIN
MOMEPEYHOT0 CEYEHUs U MaTepuana.

o g kW=
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8. IIpoBepka nmpaBwiia CII0KEHUs HANPSLDKEHUM TIPU TTOCIIEN0BATENBHOM COEIMHEHUH JBYX PE3UCTOPOB.

9. IIpoBepka mpaBwiia s CHJIbI TOKA IIPU NAPAJUIEIBHOM COSIMHEHUHN PE3UCTOPOB.

10. Onpesenenre paboThl MEKTPUUYECKOTO TOKA, MAYILIETO Yepe3 pe3ucTop.

11. OnpenesieHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIIEIIEMON Ha pE3UCTOPE.

12. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIaMIIOUKY, OT HAPSKEHUS HA HE.

13. Onpenenenue K11l nHarpeBarens.

14. MccnenoBanne MarHMTHOIO B3aUMOIEUCTBUS IOCTOSSHHBIX MarHUTOB.

15. I3yueHne MarHuTHOTO TMOJIsl TOCTOSIHHBIX MArHUTOB IIPU UX OOBEUHEHUU U Pa3/CIICHUN.

16. MccenoBanue IEUCTBUS DIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OUBITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTH CUJIbl B3aWMOJECHUCTBUS KATYIIKH C TOKOM M MarHWTa OT CWJIbI TOKa U
HAIIpaBJICHUS TOKA B KaTyLIKE.

18. I3yueHue nercTBrsl MArHUTHOTO T0JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHpoBanue u n3ydeHue padoThl JJIEKTPOIBUTATEINS.

20. U3mepenue KIIJI 351eKTpoIBUTaTENbHOM YCTAHOBKH.

21. OnBITBI MO HWCCIENOBAHUIO SIBJIEHUSA SJIEKTPOMATHUTHOM WHAYKLIHH: HMCCIEAOBAaHWE W3MCHEHUN 3HAUYCHUS U
HaIlpaBJICHUS] UHIYKIIMOHHOTO TOKA.

9 KJIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe nBuwxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHHS.
PaBHOMepHOE npsiMOIMHENHOE JIBH>KeHUE. HepaBHOMEpHOE NpsiMOJIMHETHOE ABMKeHHE. CpedHsis 1 MTHOBEHHAs] CKOPOCTh
TeJIa IPU HEPABHOMEPHOM JIBUYKCHUU.

Yckopenne. PaBHOyCKOpeHHOE MpsMOJIMHEHOe iBrkeHrne. CBoOoiHOe najgenue. OnbiThl [Nanmes.

PaBHoMepHOEe nBMKeHHME MO OKpykHOCTH. Ilepuon u dyactora oOpaimieHus. JIuHeWHas W yrjoBas CKOPOCTH.
L{eHTpOCTPEMUTENBHOE YCKOPEHHE.

ITepsebiit 3akoH HeroTona. Bropoii 3akon Hetotona. Tperuit 3akon Hetorona. [IpuHuun cyneprno3uuuu cul.

13



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusl: cujia TPEHUS CKOJIbKEHUS, CUjla TPEHUS TTOKOs, IPYTryue BUAbI TPEHUS.
Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpeHHEe cBOOOIHOTO maaeHus. JBmkenue mianet Bokpyr CouHIa.
ITepBas kocMHuueckas ckopocTb. HEBECOMOCTB U Meperpy3KH.
PaBHoBecue maTepuanbHOM TOuku. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tema ¢ 3aKPEIJIEHHOW OCHIO
BpameHus. MomeHt cunbl. LleHTp TskecTn.
Nmnynse Tena. U3meHnenne umnyibsca. IMITynbe cuitbl. 3aKOH COXpaHEHUsI UMITyJibca. PEakTHBHOE ABMKEHUE.
Mexanuveckass paboTa W MOIMHOCTh. PaboTa Ccui TSKECTH, YNPYroctd, TpeHws. CBsA3b JHEPTrUU W PadOTHL.
[ToreHuManbHast 3HEPrUsl Tejla, MOAHATOTO HAJ IOBEPXHOCThIO 3eMid. lloTeHuManbHas SHEPrus CKAaTOM NPYKHUHBL.
Kunernueckas sHeprus. Teopema 0 KWHETUYECKOUN SHEPTUU. 3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHUU.
Jlemoncmpayuu.
Habnronenne MexaHnuecKoro JIBHKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUE MMyTel U TPACKTOPUM IBUKEHUSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
N3mepenre CKkOpOCTH U YCKOPEHUS MPSIMOJIUHENHOTO IBUKECHUS.
Hccnenosanue mpru3HakoB PaBHOYCKOPEHHOTO JIBUKEHUS.
HaGnronenue nBMKEHUS Tella 10 OKPYKHOCTH.

o0k~ 0=

HabnrogeHne MexaHWYecKUX SBJICHHM, MPOUCXOIAIIMX B cucTeMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBHDKCHUH OTHOCHTEIIFHO KaOMHEeTa (PU3HKHU.

7. 3aBHCHUMOCTb YCKOPEHMS TeJIa OT MAaCChl TeJNa U JEHCTBYIOLIEH HA HETO CUJIBI.
8. HaOmronenue paBeHcTBa CUJI IPU B3aUMOJICHCTBUU TEIL.

9. HM3meHneHune Beca Tena npu YCKOPEHHOM JIBUKEHUU.

10. [Iepenava nmmyJsibca npy B3aMMOJIEVCTBUN TEI.

11. [IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

12. CoxpaHeHHe UMITYJIbCa IPH HEYIIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHHe UMITYJIbca IPU a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUU.

14. HabntogeHne peakTUBHOTO ABUKECHHUS.

15. CoxpaHeHHe MEXaHUYECKOM HEePTUr pU CBOOOIHOM MaJACHUU.
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16. CoxpaHeHHE MEXaHUYECKOW SHEPTUU NP ABUKEHHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopnwie pabomuel u onvimol.

1. KoHcTpyupoBaHue TpakTa AJisg pa3roHa v JajdbHEHIIIEro paBHOMEPHOIO JBUKEHUS IIapUKa I TEJIEKKH.
Omnpenenenue cpeiHe CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS IIapHUKa 10 HAKJIIOHHOM TJIOCKOCTH.
OmnpeneneHre yCKOPEHHs TeJla IPU PABHOYCKOPEHHOM JIBUYKEHUU MO HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM JBMKEHUU 0€3 HAaYaJIbHON CKOPOCTH.
[IpoBepka rumoTessl: €ciu MpH PaBHOYCKOPEHHOM ABM)KCHHUU 0€3 HadaJbHOW CKOPOCTU ITyTH OTHOCSTCS Kak psif
HEYETHBIX YHUCEIT, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJIMHAKOBBHI.

6. MccnegoBaHue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbIl HOPMAJIBHOTO J1aBJICHUSI.

7. Onpenenenue kodppuureHTa TPEHUS CKOJIbKEHHUS.

8. OmnpeneneHue KECTKOCTHU NPYKUHBI.
9
1

oop N

. Omnpenenenuie paboThl CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUYKEHUU TeJla 10 TOPU30HTAIBHON MOBEPXHOCTH.
0. Onpenenenue pabOThl CUIIBI YIPYTOCTH TPH MOABEME Tpy3a C UCIOJIH30BAHUEM HEMOJBIXKHOTO M TOJBH)KHOIO
0JIOKOB.
11. I3y4deHue 3akoHa COXpaHEHUS YSHEPTUU.
MexaHnveckue KoJe0aHus M BOJIHbI.
Koneb6arenbHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUMN: TIEPUOJI, YACTOTA, aMIUTUTyAa. MaTeMaTuieckuii u
MPY>KUHHBIN MasTHUKH. [IpeBpariieHue sHepruu npu KojieOaTeIbHOM JIBUKEHUU.
3aryxaronue koynebanus. Beinyxnennsie kojebanus. Pesonanc. Mexanudeckue BojHbl. CBONCTBAa MEXAHUUECKUX BOJIH.
[IpononpHbIE U ONIEPEYHBIE BOJHBL. [[TMHA BOJIHBI M CKOPOCTH €€ pacrpocTpaHeHusa. MexaHn4eCcKrue BOJIHBI B TBEPAOM TEJE,
CECMUYECKHE BOJIHBI.
3ByK. ['poMKOCTH 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3Byka. MH(dpa3Byk u ynpTpa3ByK.
Jemoncmpayuu.
1. HaGmronenue konebaHuii Te Mo ISUCTBUEM CHIIBI TSXKECTH M CHIIBI YIIPYTOCTH.
2. HaOmronenue konedanuii rpy3a Ha HUTH U HA MPY>KUHE.
3. HaOmronmenuvie BEIHYKIEHHBIX KOJIEOAHUHN U pe30HAHCA.
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4. PacnpocTpaHeHHe NpOJ0JIbHBIX U MONEPEYHBIX BOJH (HA MOJENHN).
5. HaOmromeHnne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYCTHYECKHUH pE30HAHC.
Jlabopamopnwie pabomul u onvimol.
Ornpenenenue 4acTOThI U EPUOJIa KOJIeOaHU MAaTEMAaTUYECKOTO MasATHUKA.
Onpenenenre 4acTOThI U MEPUOJIA KOJIEOAHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanne 3aBUCUMOCTH TIEPHO/Ia KOJICOAHMIA MTOBEIIICHHOTO K HUTH TPy3a OT JIJTMHBI HUTH.
WccnenoBanue 3aBUCUMOCTHY TIEPHO/ia KOIeOaHUii MPYKMHHOTO MasgTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH MEPUOIa KoJeOaHul Ipy3a, MOBEIICHHOTO K HUTH, OT MacChl Ipy3a.
OnbIThI, IEMOHCTPUPYIOILINE 3aBUCUMOCTD MTeproa KoJieOaHU NPy KUHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH
MPY>KUHBI.
7. VI3MepeHue yckopeHus cBOOOJHOTO MajICHUS.
DJIEKTPOMATHUTHOE 10JIe H 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJI€. DJIEKTPOMAarHuTHbIE BOIHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJH. [1Ikana sneKkTpoMarHuTHBIX
BOJIH. Mcrionp30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJIS1 COTOBOM CBSI3HU.
DJIeKTpOMarHuTHas npupojaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.
Hemoncmpauuu.
1. CBOlCTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BoJIHOBBIE CBOICTBA CBETA.
Jlabopamopnwie padbomul u onvimol.
1. M3ydyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MMOMOIILI0 MOOMIIBHOTO Tesie(oHa.
CgeTroBbIe SIBJICHUS.

o ok~ wd =

JlyueBass monenb cBeta. Mcrounuku cera. IIpsMonuueliHoe pacnpoctpaHeHue cBeta. 3atmeHust ConHua u JIyHBI.
Ortpaxenue cera. [Lnockoe 3epkaio. 3aKOH OTPaKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH npenomieHus cBera. [logHOe BHyTpeHHEe OTpa)keHHe CBeTa. Mcmosib30BaHHWE MOJHOTO
BHYTPEHHETO OTPAXKEHHUS B ONITHYECKUX CBETOBOJAX.
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JIlunza. Xox mydeit B nun3ze. OnTudeckas cuctema (oroammapara, MUKPOCKOIA M Tejleckomna. a3 Kak onThdeckas
cucreMa. banm3opyKocTh U JalnbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiThl HetoToHa. CliokeHHe CeKTpaibHbIX IIBETOB. Jucnepcus cBera.

JHemoncmpayuu.
[IpssMmonuHEHOE pacCIPOCTPAHEHUE CBETA.
OTpakeHue cBeTa.
[Tomydenne n300pakeHnuii B INIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.
Onrtuyueckuii CBETOBO/I.
Xon nyuyel B coOMparoleil JInH3e.
XoJ1 Ty4Yer B pacCEUBAIOIIECH JIMH3E.
[Tonyuenue n300pakeHU ¢ TOMOIIBIO JTUH3.
9. Ilpunnun nevictBus Qoroanmnapara, MUKPOCKOIIA U TEIECKOTA.
10. Monens riiasa.
11. Pa3noxenue 6e10ro cBera B CIEKTP.
12. [lony4yenue 6enoro cBeTa NpH CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomel u onvimol.
HccnenoBanne 3aBUCUMOCTH yTIJIa OTPAKEHUS CBETOBOTO JIy4da OT yTJia MaJICHHUS.
N3yueHune xapakTepuCTUK U300pakeHus MpeAMETa B ITNIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yrila MPEJOMIIEHHS] CBETOBOTO JTyda OT YIJia MMaJ€HUs Ha TPAHULIE «BO3TyX—CTEKIION.
[Tonyuenue n300pakeHuit ¢ TOMOIIBIO COOMPAOIIEH JIMH3BI.
Omnpenenenre (GOKYCHOTO PACCTOSIHUSI K ONTUYECKOM CHIIBI COOMPAIOIIEH JIMH3BI.
OMBITH TIO PA3JIOKEHUIO OEIOTO CBETA B CTIEKTP.

7. ONBITHI MO BOCTIPUSTHIO LIBETA TPEAMETOB IIPU UX HAOJIOACHUN Yepe3 IBETOBbIC (DUITBTPHI.
KBaHTOBBIE SIBJICHMSI.

© N o RN
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Omnsitel Pesepdopna u nmnanerapuas moaens atoma. Moaens atoma bopa. Mcnyckanue u morsoiieHue cBeTa aTOMOM.
KBanTel. JInHelyaTsie CIEKTPBHI.

PanuoaktuBHOCTh. Anb(a, 6eTa- u ramma-uzinyyeHus. CTpoeHue aToMHOro sigpa. HykimoHHas Mojienb aTOMHOTO sJipa.
N3otomnsl. PannoakTuBHbIe npeBpaienus. [lepuon nomypacnana aTOMHBIX sI€Ep.

SnepHble peakuuy. 3aKOHbI COXpPaHEHUS 3apsI0BOIO U MAaCCOBOI'O YHCEN. DHEPIrHUsl CBSI3U ATOMHBIX siiep. CBsA3b Macchl
v Hepruu. Peakuuu cuHtesa u nenenus aaep. Mcrounuku sHeprun CosHUA U 3BE3].

SAnepnHas sHepreTuka. [[elcTBUsA paguOaKTUBHBIX U3IyUYEHUN HA JKUBBIE OPraHU3MBI.

JHemoncmpayuu.

CnexTpbl U3ITy4eHUS U MOTJIOICHUS.

CriexTpbl pa3IM4HbIX Ta30B.

CnekTp Bogopoa.

Habmonenue TpekoB B kamepe BuibcoHa.

PaboTa cuéTunka HOHUZUPYIOUUX U3TYUEHUH.

Perucrpanus uznydeHus NpupoAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HabnrogeHue CruIONIHBIX U JIMHEWYATHIX CIEKTPOB U3ITyUYEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE DYHEPTHH YaCTHIIBI II0 TOPMO3HOMY Iy TH (110 poTorpadusm).

3. M3mepenue pagnoakTuBHOTO (hoHA.

IHoBTOpHUTEIBbHO-00001AIOINI MOAYJIb.

[ToBTOpHUTENHEHO-0000IIAIOIINI MOTYJIb PEIHA3HAYEH JJIsI CHCTEMATH3aIMK U 0000IIeHUs TPEAMETHOTO COICPKaHUS U
OMbITa JEATEIBHOCTH, MPUOOPETEHHOTO MPU M3YYEHUH BCEro Kypca (PU3MKH, a TakXke JUIsl MOJATOTOBKHM K OCHOBHOMY
roCcyJIapCTBEHHOMY dK3aMeHYy 1Mo (hU3UKe ISl 00YUYaroIUXCsl, BHIOPABIINUX 3TOT yUEOHBIN MpeMeT.

[Ipy u3ydyeHUM NAHHOTO MOJYJISI PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BHUABI JESITEIBHOCTH, HAa OCHOBE KOTOPBIX
o0OecreynBaeTcsl JOCTUKEHUE MPEAMETHBIX W METANPEIMETHBIX IUIAHUPYEMBIX PE3yJbTaToB OOy4YeHHs, (OpMUPYETCS
€CTECTBEHHOHAY4YHas TPaMOTHOCTh: OCBOEHUE HAYUHBIX METOJIOB MCCJIEIOBAHMS SIBJICHUN MPUPOABl U TEXHUKU, OBJIAJCHUE

o a0k~ w2
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YMEHUSMH OOBSCHATH (M3UUECKHUE SBIICHUS, IPUMEHSIS TTOTyYEHHBIE 3HAHUS, PEIIaTh 3a/1a4d, B TOM YHCIIe KAYECTBEHHBIC U
AKCIIEPUMEHTAJIBHBIE.

[IpyHIIMOHATBLHO JAEATEILHOCTHBIM XapakTep JaHHOTO pasjelia peaausyercs 3a CcY€T TOoro, 4To oOydarouiydecs
BBITIOJIHSIIOT 3aJIaHUsl, B KOTOPBIX UM IIpejiaraeTcsi:

Ha OCHOBE TOJIYYCHHBIX 3HAHUW PACIO3HABATh M HAYYHO OOBSICHITH (PU3MUECKHE SBICHUS B OKPYKAIOIICH MPUPOJIE U
MOBCEHEBHOM JKH3HU;

MCIIOJIH30BATh HAYYHBIC METOBI UCCIICIOBAHUS (DU3UICCKUX SIBICHHM, B TOM YUCJIE JIsl POBEPKHU TUITOTE3 U IOy ICHHUS
TEOPETUYECKUX BHIBOJIOB;

0OBSICHATh HAay4YHBIC OCHOBBI Han0OJIee BaKHBIX JOCTHKEHUNM COBPEMEHHBIX TEXHOJIOTHM, HampHUMeEp, MPAKTHIYECKOTO
WCMOJIb30BaHUs PA3IMYHBIX UCTOYHUKOB SHEPrMM HAa OCHOBE 3aKOHA NMPEBPAILCHUS U COXPAHEHUS] BCEX M3BECTHBIX BUJIOB
SHEPTHUH.

Kaxnas u3 TeM gaHHOTO MOAYJIS BKJIIOUYAET AKCIEPHUMEHTabHOE HCCeAoBaHHE 0000Iaromero xapakrepa. Moayb
3aBepIIAeTCs MPOBEICHUEM JUATHOCTHYECKON U OIICHOYHOM pabOThI 32 KypC OCHOBHOTO 00111er0 00pa3oBaHuUs.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 1O ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3ukum Ha ypOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUsS HAMpaBICHO Ha OCTIKCHHE JHUYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6paBOBaTCJ'IBHI)IX PE3YyJIbTATOB.

B pesynbraTte n3zyuenus (pu3MKU Ha YpOBHE OCHOBHOIO 00Ilero oopa3oBaHus y oOydarouierocs OyayT copMUpOBaHbI

Ciacayromue JUIHOCTHBIC pC3YJIbTAThI B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

- IPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIICKOM (PM3HYECKON HAYKH;

- LICHHOCTHOE OTHOIIEHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaaaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYXXIEHMM OOIIECTBEHHO 3HAUYMMBIX M 3THUYECKHUX HPOOJIEM, CBSI3aHHBIX C
IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (DU3HKY;

- OCO3HaHWE BAJKHOCTH MOPAJIbHO-ITUYECKHUX MPUHIMIIOB B AEATEIIBHOCTH YYEHOTO;

3) 3cTEeTH4eCKOTr0 BOCIIUTAHMSA:

- BOCIPUSITHE ACTETUYECKUX KadecTB (U3UYECKOM HayKHu: €€ TapMOHUYHOTO MOCTPOEHUS, CTPOTOCTH, TOYHOCTH,
JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

- OCO3HAHUE IIEHHOCTU (PM3UYECKON HAYKU KaK MOUIHOTO MHCTPYMEHTA MO3HAHMSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHIA,
BAKHEMIIEN COCTABIAIONIEN KyIbTYPBHIL;

- pa3BUTHE HAYYHOM! JIF0003HATEIBLHOCTH, MHTEPECA K UCCIIEA0BATEIbCKON e TEIbHOCTH;

5) popmupoBaHus KyJAbTYPbI 310POBbS U IMOILHOHAJBHOI0 0J1aTr0MOTy YU :

- OCO3HAaHHWE LIEHHOCTH 0e30macHoro olpa3a >KM3HHM B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE, BaKHOCTH MPABUII
0e30MacHOro0 MOBEACHUS HAa TPAHCIOPTE, Ha JOPOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOPYJIOBAaHHEM B JTOMAITHUX
YCIIOBHSIX;

- chopMHpOBAaHHOCTH HaBbIKa peIeKCUH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOIO e MpaBa y Jpyroro 4eJoBeKa;
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6) TPy10BOI0 BOCIIUTAHMS:

- aKTUBHOE Y4YacCTHE B PEIICHUH MPAKTHUYECKHUX 3a/ay (B paMKax CEMbH, 00pa30oBaTEIbHOW OpraHu3alu, ropoaa, Kpas)
TEXHOJIOTMUYECKON U COLMAJIbHOM HAIIPaBICHHOCTH, TPEOYIOIIMX B TOM YHUCIIE U (PU3NUECKUX 3HAHUM;

- HHTEpEC K MPaKTUYECKOMY M3yUEHUIO Ipoeccuil, CBSI3aHHBIX C (PU3UKOIL;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS

- OpUEHTalMs Ha MPUMEHEeHNEe (PU3UUECKUX 3HAHUM I pelIeHus 3a7ad B 00JaCTH OKpY>KaroIIen cpebl, IITaHUPOBAHHUS
MOCTYIIKOB M OLEHKH X BO3MOHBIX MOCJIEICTBUM JJIs1 OKPYKAIOLIEN CPeIbl;

- OCO3HaHME INI00ATBHOIO XapaKTepa 3KOJOTHYECKUX MTPOOIJIEM U IyTel UX PELICHUS;

8) ajanTanuu K M3MEHAIIUMCS YCIOBUAM COLUAJBHON U PUPOIHOM CPebI:

- MOTPEOHOCTh BO B3aMMOJCHCTBUMU IPH BBINOJHEHUU HCCIEAOBAaHUN M NPOEKTOB (PU3NYECKOW HaIpPaBIECHHOCTH,
OTKPBITOCTH OTBITY U 3HAHUSIM JIPYTHUX;

- TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MIPAKTUUYECKYIO JEATEIbHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4HCIIEe (POPMYIUPOBATH UIECH, OHATHUS, TUIIOTE3bI O GU3NUECKUX
00BEKTaxX U SBJICHUSIX;

- 0cO3HaHue Ae(UUUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKU;

- IJTAHUPOBAHUE CBOETO PAa3BUTHUSA B MPUOOPETEHNUN HOBBIX (PU3UUECKUX 3HAHUM;

- CTpEeMJICHHE aHaJIM3UpPOBaTh U BBIABIATH B3aUMOCBS3M MPUPOABI, OOLIECTBA M JKOHOMHUKH, B TOM YHCIE C
UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

- OLIEHKA CBOMX JCHCTBUH C YUETOM BIMSHUS HA OKPYKAIOLIYIO CPENy, BO3SMOKHBIX II100aTbHBIX MOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrate ocBOoeHUs porpaMmbl 1o (U3MKE Ha YPOBHE OCHOBHOI'O OOIIEro oopa3oBaHus y oOydaromierocs OyayT

chopMHpPOBaHb MeTamNpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE IMO3HABATEIbHBIC YHUBEPCAIbHBIC y4EOHBIEC ICHCTBUS,
KOMMYHUKATHUBHBIC YHUBEPCATIbHbIC YICOHBIE ACHCTBUS, PETYIATUBHBIC YHUBEPCATbHBIC YICOHbIE TCUCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
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Ba3oBble Jiornyeckue AeiicTBHA:

BBISIBJISITh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

YCTaHABIWBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIINN, OCHOBAHUS Il 000OIICHUS U CPAaBHCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTpUBAEMBbIX (haKTaX, JaHHBIX U HAOTIOACHUSIX, OTHOCSIIINXCS K
(U3HYECKIM SBICHUSM;

BBISIBIISITh MTPUYMHHO-CJICJICTBEHHBIE CBSI3U MPU M3YYCHUHM (PU3NYECKHUX SIBIICHUUA W TMPOIIECCOB, JENAaTh BBIBOJBI C
UCIOJIb30BAaHUEM JIEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUEHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3HMUECKHUX
BEJINYUH;

CaMOCTOSITENIbHO BBIOMpATh CHOCOO pelieHus yueOHOM (u3mdeckoi 3amaun (CpaBHEHHE HECKOJIbKUX BapHaHTOB
pernieHus1, BLIOOp HanboJiee MOAXOISIIET0 C YYETOM CaMOCTOSITEIHLHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarebcKue 1eMCTBUA:

UCIIOJIb30BATh BOMPOCHI KAaK UCCIIEA0BATEIbCKUN NHCTPYMEHT MTO3HAHUS,

MIPOBOJIUTH 10 CAMOCTOSITEIPHO COCTABJICHHOMY TUIAHY OIBIT, HECIOXKHBIA (PU3NUECKHUIA IKCIIEPUMEHT, HEOOIBITIOE
HCCIeI0OBaHNe (PU3UIECKOTO SBIICHUS;

OIICHMBATh HA NPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OpMAIMIO, TOJIYYEHHYI0 B XOJI€¢ HCCJICIOBAHUS WU
AKCIIEPUMEHTA;

CaMOCTOSITENIbHO (PopMyIMpoBaTh 00OOIIEHHS] M BBIBOJBI MO pe3ysibTaTaM MPOBEAEHHOTO HAOJIOJEHUS, OIbITA,
WCCIICTOBAHMS;

MIPOTHO3WPOBATH BO3MOKHOE TalIbHEHIIIEE pa3BUTHE (DU3NICCKUX MPOIIECCOB, a TAK)KE BBIABUTATH MPEATIONOKEHHS 00
UX PA3BUTHU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

PabGora c nnpopmanueii:

MPUMEHSITh Pa3JIUYHbIC METOJIbI, THCTPYMEHTHI U 3aIIPOCHI IIPU TTOMCKE U 0TOOpE MH(POpMAITUHU WIIH TAaHHBIX C YU4ETOM
peAJIOKEHHON y4eOHOM (PU3NIeCKOM 3a/1auu;
aHAM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHHUS;
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CaMOCTOSITENIbHO BBIOMPATh ONTUMAaJbHYI0 (hOpMy mpencTaBieHHs HHOOPMALKMUA U WILIIOCTPUPOBATH PEIIAEMbIC
3aJ1a4y HECJIOKHBIMU CXEMaMH, AarpaMMaMu, WHOU rpadukoi U MX KOMOMHAIIUSIMH.

KoMmyHnKkaTHBHBbIE YHMBeEpPCAJbHbIE Y4eOHbIe NeiCTBUS:

B XOJ¢ OOCYXKJEHHUS Y4eOHOro Marepuaja, pe3ysIbTaToB JabOpPaTOPHBIX padOT M MPOEKTOB 3aJ1aBaTh BOIIPOCHI IO
CyIIECTBY OOCyXIaeMOW TeMbl M BBICKA3bIBAaTh HWJICH, HAICIICHHBIE HA pEIICHHWE 3a7aydl W TOJCp’KaHue
Oaro»keyIaTeaIbHOCTH OOIIEHNS;

COTIOCTaBIIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX YYACTHUKOB JHAIIOTA, OOHAPYKUBATH PA3INUUE U CXOJCTBO
MMO3UIINH;

BBIPAKATh CBOIO TOUYKY 3PCHUS B YCTHBIX M IMUCHMEHHBIX TEKCTAX;

MyOJIMYHO MPEACTABIATH PE3yJIbTAThl BRIMTOIHEHHOTO (PU3UUECKOTO OMBITA (DKCIIEPUMEHTA, UCCIICTIOBAHNUS, TTPOCKTA);
MIOHMMATh W HCIIOJIb30BAaTh IPEHMYIIECTBA KOMAHJHON W WHIWBHIyaJbHOW paOOTBl MPU PENICHHH KOHKPETHOMN
(bu3uIecKOn MPoOIIeMBbI;

IPUHUMATh 1M COBMECTHOW JCATEIBHOCTH, OPTraHU30BBIBATh JICHCTBHS MO €€ JOCTIKCHUIO: PACIPEACIISATh POJIH,
00CYXKIaTh MPOIECCHI U PE3YIbTAaThl COBMECTHOM pabO0ThI, 00001IaTh MHEHHUS HECKOJIBKUX JIIOJICH;

BBITIOJTHSTH CBOIO YacTh PaOOTHI, JOCTUTAsI KAYECTBEHHOTO PE3yibTaTa [0 CBOEMY HAMPABICHUIO U KOOPAUHUPYS CBOH
JCHCTBUS C IPYTHMH YICHAMH KOMAaH/IbI;

OIICHMBATh KA4eCTBO CBOETO BKJaJia B OOMIMH MPOJYKT MO KPHUTEPUSM, CAMOCTOSATEIBLHO C(HOPMYIUPOBAHHBIM
yYaCTHHKaAMHU B3aUMOJICHCTBHUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsAX, TPEOYIOMMX JJIsl perieHus! (U3NUeCKUX 3HaHUM;
OpPUEHTUPOBATHCA B PA3IMYHBIX MOAXOJAaX MPUHITHUS PEelIeHUuN (MHAMBHAYyaJbHOE, NIPUHSATHUE PEUICHUS B TpYMIIE,
MIPUHATHE PEIICHUI TPYIIION);
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CaMOCTOSITENIbHO COCTABJIATH AJITOPUTM pELICHUS (PU3NYECKOW 3aJayd WM IJ1aHa MCCIEAOBaHUS C Y4YETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATH MPEJIaraéMble BapUaHThl PEIICHHI;
Jes1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTpO.HB, IMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAallMU U IPEJIaraTh IJIaH €€ N3MECHECHMUS;

OOBSICHATH MPUYUHBI JOCTHKEHUS (HETOCTHKEHUS) PE3yIbTaTOB NEATEIbHOCTH, AaBaTh OICHKY MPUOOPETEHHOMY
OTIBITY;

BHOCHUTb KOPPEKTUBHI B JESITENILHOCTH (B TOM UUCJIE B X0/ BBIIOJIHEHUS (PU3MUECKOT0 UCCIEA0BAHNS WIN IPOEKTA) Ha
OCHOBE HOBBIX 00CTOSITENICTB, U3MEHUBILIUXCS CUTYAllUN, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;
OLIEHMBATh COOTBETCTBHE PE3YyJIbTATa LEIU U YCIOBHSIM;

CTaBUTh C€0s1 Ha MECTO JPYroro 4ejaoBeKa B XOZAE CIOpa MM JUCKYCCHUHM Ha HAay4yHYH TEMY, IOHMMATbh MOTHUBBI,
HaMEpPEHHUs U JIOTUKY APYTroro;

IpU3HaBaTh CBOE MIPABO HA OIUMOKY IPU pelieHNH GU3NYECKUX 3a]1a4 WIK B YTBEPKACHUSIX Ha HAyYHbIE TEMbI U TAKOE
e IIpaBo Jpyroro.

HPEAMETHBIE PE3YJIBTATBI

K xoH1y 00ydenus B 7 Kkjiacce npeaMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXxkaTh C(DOPMUPOBAHHOCTD Y
o0y4Jaronmxcst yMEHUH:

UCIIOJb30BaTh MOHATHS: (PU3MUECKUEe M XHMUYECKUE SIBJICHUS, HAOJIOJIEHUE, HKCIEPUMEHT, MOJENb, T'MIIOTE3a,
€AMHULBI (U3MYECKUX BEJIWYMH, aTOM, MOJIEKyJla, arperaTHbleé COCTOSIHMSI BewiecTBa (TBEPIOE, KHIKOE,
ra3zoo0pa3Hoe), MEXaHWYeCKOe JBWXKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSIMOJMHENWHOE), TPACKTOpPHUs,
paBHOJICHUCTRYIOIIAs cuiia, nedopMmanus (yrnpyras, IacTUH4ecKasi), HEBECOMOCTb, COOOIIAIOIINECS COCYIbL;

paznuuath sBIeHUs (Iuddy3us, TErioBoe NBUKEHUE YaCTHUI] BEIIECTBAa, PABHOMEPHOE BHUKEHHE, HEPAaBHOMEPHOE
IBUKEHHE, WHEPIIMSI, B3aUMOJICHCTBUE TEJ, paBHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHOW OChIO BpalleHUs, Mepeaaya
JaBJICHUS TBEPABIMHU TeJaMH, XHUAKOCTAMU W Trazamu, aTMochepHoe IaBJieHHE, TUIaBaHWE Tel, TpPEeBpaIICHUs
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MEXaHUYECKOI SHEPIUHU) M0 ONUCAHUIO UX XaPaKTEPHBIX CBOWCTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIOIIUX JAHHOE
duznyeckoe sBICHUE;

pacrno3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MUECKUX SBJICHUN B OKPY’KAIOLIEM MHUpPE, B TOM 4ucie (HU3NUECKHE
SBJICHMSI B IPUPOJC: MPUMEPHI IBMXKECHUS C PA3JINYHBIMU CKOPOCTSIMH B JKMBOW U HEXKUBOU IIPUPOJE, NEHCTBUE CHUIIBI
TPEHUS B IPUPOJIE U TEXHHUKE, BIUSIHUE aTMOC(EPHOTO AABJICHHS HA )KUBOW OpraHU3M, IUIaBaHUE PbIO, phIYark B TEJe
YesioBeKa, IPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 33/1a4y B yUeOHYIO, BBIICTIATH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH)
(Gu3nYECKUX SBICHUH;

ONUCHIBaTh W3YUYECHHbIE CBOMCTBA T€NI U (PU3NYECKUE SBIICHUS, UCIONIB3Ys (PU3UUYECKUE BEIMYMHBI (Macca, 00BEM,
IUJIOTHOCTH BEILECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHASI CKOPOCTh, CHJIa YIIPYTOCTH, CWJIA TSKECTH, BEC Teja, CUila
TpeHUs, JaBjieHue (TBEPAOTO TeNa, )KUJIKOCTH, ra3a), BRITAIIKUBAIOLIAS CUJIAa, MEXaHUYecKas padoTa, MOIIHOCTb, IIJIE40
CUJIbI, MOMEHT CHJIbI, KOA(PPUIIMEHT MOJE3HOrO JEHUCTBUS MEXAaHU3MOB, KHHETUYECKAsl U MOTECHLHANIbHAS SHEPTHUS ),
pU ONUCAHUM MPABUIBHO TPAKTOBATh (PU3MYECKUI CMBICI MCHOJIb3yEMbIX BEIMYUH, X 0003HAYEHUS] M €IUHULIBI
(pu3nYEeCKUX BETUYHH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO PU3NYECKYIO BEIMUUHY C JPYTMMH BEIMUYUHAMU,
CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUYUH;

XapaKTEepHU30BaTh CBOMCTBA Tell, (PU3HMUECKUE SIBICHHS U MTPOLIECCHI, HCIOJb3Ys TpaBuila CI0KEHHS CUIT (BAOIb OJJHOU
npsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxumMmena, MpaBuiIo paBHOBECHs pbiuara (0J10Ka), «30J0TO€ MPABUIION»
MEXaHUKH, 3aKOH COXpPaHEHHs] MEXaHWYECKOH SHEepruu, MpH 3TOM JlaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3aIIMChIBATh €70 MAaTEMATHYECKOE BBIPAKEHHUE;

OOBACHATH (U3MUECKUE SIBJICHUSA, TMPOLECChl M CBOWCTBA T, B TOM YHCIE€ U B KOHTEKCTE CHUTyalul
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKHUX IIaroB C OMopod Ha 1—2 H3yYEHHBIX CBOMCTBA (DU3MYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemath pacué€THble 3a1a4u B 1—2 1eicTBUsS, UCTIONB3YsI 3aKOHBI U (POPMYJIBL, CBS3bIBAIOIINE (PU3MUECKHUE BEIMYMHBDIL:
Ha OCHOBE aHAJIM3a YCJIOBUS 3a/lauy 3aMHUChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3NUYECKHE BEIMUYUHBI B (POPMYJIbI
U TPOBOJUTH pacy€Thl, HAXOAUTh CIPABOYHbIC JIAHHbIE, HEOOXOAMMBIC I peELIeHUs 3a7ad, OLEHUBATH
PEATUCTUYHOCTh MOTYYEHHON (PU3UYECKON BETNUUHBI;
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pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIH (PU3NYECKUX METOJOB, B OMHUCAHUU HCCIEAOBAHUS
BBIJICTISITh TIPOBEPSiEeMOE MPENAINoNIoKeHne (TUMOTe3y), pa3nuyaTh U MHTEPIPETUPOBATH MOJNYUYEHHBIM pE3yNbTar,
HAXOJUTh OMIUOKH B XOJ€ OIbITA, /IeJaTh BBIBOJIBI MO €r0 PE3yJibTaTaM;

IPOBOJUTH OMBITHl MO HAOMIONCHUIO (PU3WYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB Tel: (POpMYJIHPOBATH
MIpOBEpsiEeMbIE€ TPEANON0KEHHUS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pyI0BaHUS, 3aUCHIBATh X0/ OIbBITa U
(GbopMyIHpPOBATH BHIBOIBI;

BBITIOJTHATH IPSIMBIE U3MEPEHUS PACCTOSHUS, BPDEMEHH, MacChl TeNa, 00bEMa, CHIIBI K TEMIIEPATYPhI C UCIIOJIb30BAHUEM
aHAJOrOBBIX W UHU(PPOBBIX MNPUOOPOB, 3aMUCHIBATh MOKa3aHUs NPUOOPOB C YUYETOM 3a/laHHON aOCOJIOTHOU
HOTPELIHOCTHA U3MEPEHUI;

MPOBOANTH HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (DM3MUECKON BEIWYMHBI OT JAPYTrOMl C UCHOIB30BAaHUEM TMPSMBIX
M3MEpEeHUil (3aBUCHMOCTH TYTH PAaBHOMEPHO [BIIKYIIErOCsS Tela OT BPEMEHH IBMKCHHS TeNa, CHIBI TPEHUs
CKOJIb)KEHUSI OT Beca Tella, KauecTBa 0OpabOTKU MOBEPXHOCTEN TEN U HE3aBUCUMOCTH CHJIbl TPEHHUS OT IUIOLIAaU
COTIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTH OT YAJIMHEHUS IPYKHUHbI, BEITAIKUBAIOIIEH CUIIBI OT 00bEMA MOTPYyKEHHOM
YaCcTH TeNA U OT IJIOTHOCTH KUAKOCTHU, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU TeJNa, OT MIyOUHBI, HA KOTOPYIO TIOTPYKEHO
TEJI0, YCIOBUW IJIaBaHUS TEJ, YCIOBHI paBHOBECHs pbhluara M OJOKOB), y4acTBOBAaTh B IUIAHWPOBAHUU Y4EOHOTO
WCCJIEIOBaHMsI, COOMpPATh YCTAHOBKY W BBITIONHSATH W3MEpPEHUs, CIenys MpeaoKEHHOMY IUiaHy, (UKCHpOBATH
pe3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BUJAE MPEAJIOKEHHBIX TaOJIUIl U TpapUKOB, A€TaTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEJOBaHMS;

MPOBOANTH KOCBEHHBIE U3MEPEHHs (U3NYECKUX BEIUYUH (TUIOTHOCTH BEIIECTBA JKUIKOCTH W TBEPIOTO Tema, CHIa
TPEHHsI CKOJIBKEHUS, TABJICHUE BO3/yXa, BRITATKUBAOIIAS CHJIA, JCHCTBYIOMAs Ha TIOTPYKEHHOE B KHUAKOCTh TEJIO,
KOA((UIIMEHT TOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEIYS MPEAT0KEHHOW MHCTPYKIIUH: TIPH BHITIOJTHEHUH
U3MEpPEeHH coOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYHMCIISATH 3HAYCHHE HCKOMOM BEJIMYHUHBI;

coOI01aTh MIpaBuiIa TEXHUKHU 0€30MMacHOCTH TIPpH paboTe ¢ 1ab0paTOpHBIM 000PYT0BAHHUEM;

yKa3bIBaTh TMPHUHIMIBI JEHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETpP, AUHAMOMETP,
COOOIIAIOIIUECS COCYIbI, 0apOMETp, phIvar, MOABMKHBIN 1 HETIOABIKHBIN 070K, HAKIIOHHAS TJI0CKOCTH;
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e XapaKTepU30BaTh MPHUHIIMIIBI ACHCTBHS U3yUYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPONCTB C ONOPOM Ha UX OMUCAHUS
(B TOM 4MCII€: MOAUITHAKY, YCTPOKWCTBO BOAOIIPOBO/IA, THIPABIMYECKUI PECC, MAHOMETP, BEICOTOMED, MOPIIHEBOM
HAacocC, apeoMeTp), UCIIONIb3Ysl 3HAHUS O CBOMCTBaX (PM3NYECKUX SIBJICHUN U HEOOXOJIUMBbIE (PU3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

e TPHUBOJIUTH MPUMEPHI (HAXOAUTH UH(POPMALIHIO O TPUMEPaX) MPAKTUIECKOTO UCTIOIb30BaHUS (PU3NUECKUX 3HAHHUM B
MOBCETHEBHON JKM3HM JUIsi obOecrieueHHs: Oe30macHOCTH Tpu oOpallleHud C NpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMM, COXPAHEHHUS 310POBBS U COOJIOIEHUSI HOPM 3KOJIOTMYECKOIO MMOBEICHUS B OKPYKarOLIE cpefe;

e OCYULIECTBJIATH OTOOpP UCTOUHUKOB MH(popMaluu B IHTepHETE B COOTBETCTBUH C 331aHHBIM ITIOMCKOBBIM 3alIPOCOM, Ha
OCHOBE UMEIOIMXCSI 3HAHUN U TyTEM CPAaBHEHUS pa3IMYHBIX UICTOYHUKOB BBIIEIATH HH(OPMALIHIO, KOTOpast SBJISETCS
MPOTUBOPEYUBOMN HIIM MOKET ObITh HETOCTOBEPHOM;

e HCIOJb30BATH MPHU BBINOJIHEHUU YUYEOHBIX 3aJaHUN HAYYHO-NOMYJSIPHYIO JIUTEpPaTypy (PU3NYECKOro COAepkKaHus,
CIpaBOYHbIE MaTepUaibl, pecypchbl ceTh IHTepHEeT, BaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHUs
MH(pOpPMAIIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO37aBaThb COOCTBEHHbIE KpAaTKHWE MUCBMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 HMCTOYHUKOB HH(pOpManuu
(pU3HUECKOro COAEp’KaHUsA, B TOM YHUCIE MyOJWYHO JenaThb KpAaTKUE COOOIIEHHS O pe3yjbTaTax MPOEKTOB WIU
y4eOHBIX HCCIEJOBaHUM, MPU ITOM TI'PAMOTHO MCMOJIB30BATh WM3YUYEHHBI NOHATUIHBIA ammapaT Kypca (U3UKH,
CONPOBOX/IATh BBICTYIUICHHE ITPE3CHTALNEN;

e IIpYU BBINOJIHEHUU YUYEOHBIX MPOEKTOB M MCCIENOBAHUMN paclpenessiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33/1a4aMU, CJIEIUTh 32 BBHIITOJIHEHUEM IIJIaHA JACUCTBUI, aIEKBATHO OLIEHUBATH COOCTBEHHBIN BKJIa/l B
JEeSATEIbHOCTh IPYIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aMMO/ICUCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoH1y oOydenus B 8 kJiacce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXxkaTh C(OOPMUPOBAHHOCTD Y

o0y4Jaronmxcst yMEHUH:

e HCIOJb30BATH MMOHATHUS: MACCA U Pa3Mephl MOJIEKYJI, TEIJIOBOE JBUKEHUE aTOMOB M MOJIEKYJI, arpETraTHBIE COCTOSIHUS
BEIIECTBA, KPUCTAJUIMUYECKHME U aMOp(HbIe Tela, HACBIIEHHBI M HEHACHIIIEHHBIM Nap, BJIAXKHOCTh BO3IyXa,
TEeMIlepaTypa, BHYTPEHHSSI SHEPTHsl, TEIJIOBOM IBUTATENb, 3JEMEHTAPHBIM DJIEKTPUUECKUM 3apsif], DJIEKTPUUYECKOE
I10JI€, TPOBOJHUKH U JTUAJIEKTPUKHU, TOCTOSHHBIN 3JIEKTPUYECKHI TOK, MArHUTHOE T10JIE;
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paznnyath SBJIEHUS (TEIUIOBOE pACIIMPEHHE W CXKaTHe, TeIlonepeaada, TEMJIOBOE PAaBHOBECHE, CMavyUBaHMUE,
KalnWUISIPHBIE SIBJICHUS, HWCIAPEHHME, KOHJCHCAIMs, IUJIaBJICHUE, KpUCTAu3alus (OTBEp/IeBaHUE), KHUIICHUE,
Teruionepeaaya (TEIIONPOBOJHOCTh, KOHBEKIIUS, HW3JIYYEHHE), DSJEKTpU3alusl TeJl, B3aUMOJCUCTBHUE 3apsIOB,
JEUCTBUSA AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHKE, B3aUMOJICHCTBUE MAarHUTOB, ACHCTBME MarHUTHOIO TOJIs Ha
MIPOBOJAHUK C TOKOM, AJIEKTPOMArHMTHAsi MHAYKIMS) MO ONMKMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBICHNUE;

pacmo3HaBaTh MPOSIBICHUE W3YUYEHHBIX (DU3UYECKUX SBJICHHA B OKPYKAIOIMIEM MHUPE, B TOM dHCIE (PU3HUECKHE
SBJICHUSI B TMPUPOJIE: MOBEPXHOCTHOE HATSKEHUE M KANWUIAPHBIC SBJICHUS B MPUPOJE, KPUCTAIIBI B MPHUPOJE,
uznyuyenue CoJHIla, 3aMep3aHue BOJOEMOB, MOpPCKHME Opu3bl, OOpa3oBaHHME pOCHI, TyMaHa, HHeEs, CHera,
AJIEKTPUUYECKUE SIBJICHUS B aTMOChepe, dJEKTPUUECTBO KUBBIX OPTAaHU3MOB, MArHUTHOE MOJIe 3€MJIH, APeid MOTI0COB,
pOJIb MATHUTHOTO TOJS JJIs KM3HU Ha 3emiie, MOJISIPHOE CUSHHE, TIPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a7adyy B
y4eOHYI0, BBIICNIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (DU3UUECKUX SBJICHUIA;

OMKCHIBATh M3YyUYECHHBIE CBOMCTBA TEJI M (PU3MUECKHE SIBJICHUS, MCIOJb3YSd (PU3UYECKHUE BEIMYUHBI (TEMIlepaTypa,
BHYTPEHHSISI SHEPTUs, KOJWYECTBO TEIUIOTHI, YJI€JbHAS TEIUIOEMKOCTh BEILIECTBA, YAEJNbHAs TEIJIOTAa IUIABIICHUS,
yZAelbHAsl TEIIoTa NapooOpa3oBaHMs, YAENbHAs TEIUIOTAa CrOpaHUs TOIUIMBA, KO3(PQPHUUIMEHT MOJIE3HOTO NEUCTBUS
TEIUIOBOM MAIIIMHbI, OTHOCHUTEJIbHASI BIAXHOCTh BO3/yXa, JJIEKTPUYECKUM 3apsi, CUJIa TOKa, AJICKTPUUYECKOE
HampsDKEHUE, COMPOTHBJICHUE MPOBOJHUKA, YJEIbHOE COMPOTHBJICHUE BEIECTBAa, pabdoTa W MOIIHOCTH
AIEKTPUYECKOTO TOKA), MPU OIMUCAHUM TPABUIBHO TPAKTOBATh (DU3WYECKUN CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaYEHUS U €TUHUIIBI (PU3NUECKUX BEJIMUUH, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIUUUHY
C APYTUMHU BEJIMYMHAMU, CTPOUTH TPaPUKHU U3yUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;

XapaKTeprU30BaTh CBOMCTBA TN, (PU3UUECKUE SIBJICHUS U MPOIECCHI, UCIOJIb3YsI OCHOBHBIC MTOJIOKEHUS MOJICKYJISIPHO-
KUHETHUYECKOW TEOpUU CTPOEHUsS BEIIECTBA, MPUHIIUI CYTNEPIIO3UIMH TOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH
COXpaHeHMs 3apsnia, 3akoH Oma Uil yyacTka lenu, 3akoH [[xoyns—JIeHna, 3aKkoH COXpaHEeHUsI YIHEPTUH, TTPU ITOM
JaBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA U 3aMUCHIBATh €70 MATEMATHYECKOE BHIPAKEHUE;

OOBSICHATh  (U3MUYECKHE TPOlecChl W  CBOMCTBA Tel, B TOM 4YHCI€ H B KOHTEKCTE CHUTyalui
MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH NMPUIMHHOCIEICTBEHHBIE CBS3U, CTPOUTh OOBsICHEHUE U3 1-2

28



JIOTUYECKHUX IIAaroB C OMOpOM Ha 1—2 HW3yYEeHHBIX CBOMCTBA (PU3WYECKHUX SBJICHHUM, (PU3MUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemiaTh pacuéTHbIC 3a7a4l B 2—3 MeHCTBUS, UCTIOb3Ys 3aKOHBI U (POPMYJIbI, CBA3bIBAIONINE (DU3NUSCKUE BEIIMUUHBI:
Ha OCHOBE aHaju3a YCJIOBHUS 33Jla4d 3aIllMChIBATh KPAaTKOE YCIJIOBHE, BBIABISATH HEJAOCTATOK JAHHBIX JJI PELICHUS
3a/1aud, BBIOMpaATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE i €€ pelIeHUs, MPOBOAUTH PacUYEThl M CPAaBHHUBATH
MOJTyYCHHOE 3HAUCHHE (PU3NUECKON BETUIMHBI C N3BECTHBIMH JIAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTHh MPU MOMOIMMN (PHU3NIECKUX METOMOB, HCIIONIB3YS OIHMCAHHEC
WCCIICIOBAHUSI, BBIJICIATh IPOBEPSEMOE TPEAINOI0KEHUE, OICHUBATH IPABUJIBHOCTh TMOPAJKA MPOBEACHUS
HCClIeA0BaHMs, JIeJaTh BHIBOJIBI;

MIPOBOAUTE OMNBITHI MO HAOIIOACHUIO (U3UYECKUX SIBJICHUN WM (PU3HMYECKUX CBOMCTB Tl (KaMWUIAPHbBIC SBICHUS,
3aBUCUMOCTbH JaBJICHUS BO3yXa OT €ro o0bEéMa, TeMrIepaTypbl, CKOPOCTH IpoIiecca OCThIBAaHUS W HArpeBaHUs MpHU
U3JIYYEHUU OT I[BETAa M3Jydarollel (MOTJIOMaroIIei) MOBEPXHOCTH, CKOPOCTh HMCHApPEHHUS BOJABI OT TeMIIepaTyphl
KUAKOCTA M IUIOMAAM €€ TMOBEPXHOCTH, OJJEKTpU3alMd TEJI W B3aUMOJCHUCTBHE DIICKTPUYECKUX 3apsJIOB,
B3aMMOJICICTBUE TIOCTOSIHHBIX MAarHWTOB, BHU3YyaJIM3alldsi MAarHUTHBIX IIOJIEM ITIOCTOSIHHBIX MArHUTOB, JCHCTBUS
MAarHUTHOIO TMOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMArHWTa, CBOMCTBA AJIEKTPOJIBUTATENS MTOCTOSHHOTO
TOKa): (hOPMYJIMPOBATH MPOBEPSIEMbIC MPEINOI0KEHUS, COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 00OpYI0BaHUS,
OTIMCHIBATH XOJ1 OTBITA U (DOPMYITHMPOBATH BHIBOJIHI,

BBIMIOJIHATH TPSMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BJIAXXHOCTH BO3/lyXa, CHJIbI TOKA, HAIMPSIKCHUSA C
HCTIOJb30BAaHUEM AHAJIOTOBLIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEJIWYWH, CPABHUBATH PE3YyJIbTAThl U3MEPEHUM C
y4ETOM 3aJJaHHOU a0COTIOTHON MOTPEIIHOCTH;

MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIWYUHBI OT JIPYTOM C HCIOJB30BAaHUEM MPSIMBIX
U3MEpEeHUH (3aBUCHMOCTD CONPOTUBIICHUS IIPOBOIHUKA OT €T0 JUTMHBI, IUIOMIAAN TOTICPEYHOTO CCUCHUS U yACIHBHOTO
COITPOTHUBIIEHUS BEIIECTBA MPOBOJHHUKA, CHJIBI TOKA, HAYIIETO YE€pe3 MPOBOJHUK, OT HAINPSLKEHUSI HA MTPOBOJHHUKE,
UCCIIEIOBAHUE TIOCJICIOBATEIBHOTO W MAapaJlJIeIbHOTO COCIUHEHUN MPOBOJHUKOB): IJIAHUPOBATH MCCIIEIOBaHUE,
coOUpaTh YCTAHOBKY W BBIMIOJHATh HM3MEPEHUS, CJIEAys MPEeJIOKEHHOMY IUIaHy, (QUKCHUPOBAaTh PE3yJIbTaThl
MOJTyYEeHHOM 3aBUCUMOCTH B BUJIE TAOJIUII U TPa(PUKOB, JA€TIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS,
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NPOBOANTH KOCBEHHbIE H3MEpeHUs (PU3MUEeCKHX BeNWYMH (yIelbHas TEIIOEMKOCTh BEIEeCTBA, COMPOTHBIICHUE
MIPOBOHMKA, pad0Ta U MOIIHOCTh AJNEKTPUIECKOTO TOKA): INIAHUPOBATH U3MEPEHUS, COOUPATH SKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJIE€AYs IPEI0KEHHON HHCTPYKIUH, U BBIYUCIIATh 3HAUCHUE BEJTNUHMHBI;

coOJII0AaTh MTpaBUJIa TEXHUKH 0€30IIaCHOCTH MPHU padoTe ¢ J1abopaTOPHBIM 000PYA0BAHUEM;

XapaKTepU30BaTh MPUHIIUIIBI AEHUCTBUS N3yUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPONCTB C OMOPOM Ha UX OMUCAHUS
(B TOM 4Hcie: CHCTEMa OTOIUIEHHSI JIOMOB, THMIPOMETp, MapoBas TypOWHA, aMIEPMETP, BOJBTMETP, CUETUUK
ANEKTPUYECKOM SHEPIruH, 3JIEKTPOOCBETUTENIbHBIE NPHOOPHI, HArpeBaTeNbHBIE 3JIEKTPONPUOOPHI (IIPUMEPHI),
AJIEKTPUYECKUE MPEAOXPAHUTENHN, HIEKTPOMATHUT, 3JIEKTPOABUIaTENb IOCTOSHHOTO TOKA), MCHOJIb3Ysl 3HaHUS O
CBOMCTBaxX (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIILHBIE PUOOPHI 110 CXEMAM U CXEMAaTUYHBIM PUCYHKaM
(’KMJIKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETpP, TMTPOMETP, ABUTATENb BHYTPEHHETO CrOpaHus, 3JEKTPOCKOI,
peocTaT), COCTaBIISITh CXEMBI 3JIEKTPUUECKHX LIETEH ¢ OCIeA0BaTEIbHBIM U TapalIeIbHBIM COEIMHEHUEM DIIEMEHTOB,
paznunyasi yclIoBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LETEH;

OPUBOJAUTH IPUMEPHI (HAXOUTh MH(OPMALIKIO O IPUMEPAX) MPAKTUUYECKOTO MCIIONb30BaHMsl (PU3NUECKUX 3HAHUU B
MMOBCEHEBHOM >KM3HU JUIsl oOecredeHus: Oe30lacHOCTH Mpu oOOpalieHuH C NOpubopaMH MU TEXHUYECKUMU
YCTPONCTBAMM, COXPAaHEHHUS 3I0POBBS U COOJIOICHUSI HOPM 3KOJIOTMUYECKOI0 MOBEICHUS B OKpYKarolel cpese;
OCYIIECTBIIATh MOUCK HHPOpMAIH (HU3HUECKOro coepxanus B IHTepHeTe, Ha OCHOBE UMEIOLINXCS 3HAaHUH U My TEM
CpaBHEHHUS JIOTIOJHUTENbHBIX HCTOYHUKOB BBIACIATH HH(OPMALINIO, KOTOPas SIBJISIETCA MPOTUBOPEUYHUBOM MIIH MOXKET
OBITh HEJOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBIIIOJIHEHUHM YYEOHBIX 33JaHUIl HAYyYHO-TOMYJISIPHYIO JUTEPATYPY (PU3UUECKOTO COAEpKAHMS,
CIIPaBOYHBIE MaTepHalIbl, pecypchl ceTu MHTepHeT, BIaAeTh NpUéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3zoBaHus
uH(pOpMaIMK U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIC TMHCHMEHHBIE M KpPaTKHUE YCTHBIE COOOIIEeHMs, 00o00mas MHPOpMAIMI0O U3 HECKOJIbKHX
UCTOYHUKOB (DU3MYECKOTO COJAEpX aHUS, B TOM YHCIE MYyOJIUYHO NPEACTABIATH Pe3yJbTaThl MPOEKTHOM WU
UCCJIeI0BATEILCKON JIEITENIbHOCTH, P 3TOM T'PAMOTHO HMCIOJIb30BaTh M3YUYEHHBIN MOHSATUMHBIN ammapaTr Kypca
(U3MKH, COMPOBOXKIATh BHICTYIIJICHHE MPE3EHTAIUEH;
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MIPY BBITIOTHEHUH YYCOHBIX MMPOSKTOB M UCCIAEAOBAHUHN (PU3NUECKUX MPOIECCOB PACIIPEACTIATh 00sI3aHHOCTH B TPYIIIIE
B COOTBETCTBHUM C ITOCTABJIECHHBIMU 33Ja4aMH, CICIUTh 32 BBINIOJIHEHHEM IUIaHA JIEMCTBUM U KOPPEKTUPOBATH €TO,
aJIeKBaTHO OIIEHHWBAaThb COOCTBEHHBIA BKJIAJ B JACSATENBHOCTh TPYIIbI, BBICTpaUBaTh KOMMYHUKATHUBHOE
B3aMMOJICUCTBHE, MPOSIBIISAS TOTOBHOCTh pa3peiiaTb KOH(IUKTHI.

K xoniy oOydenus B 9 kiiacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXKaTh COPMUPOBAHHOCTH Y
oOy4Jaronmxcs yMEeHUM:

HCIIONB30BaTh MOHATHUA: CHCTEMA OTCUYETA, MATEpUalbHAas TOYKA, TPACKTOPHS, OTHOCHUTEIBHOCTh MEXAaHHYECKOTO
IBWKEHMs, nedopManus (ynpyrasi, IUIACTUYECKas), TPEHUE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
HEePerpy3Ku, LEHTP TSKECTHU, AOCOIIOTHO TBEPJIOE TEJO, LIEHTP TSKECTH TBEPIAOrO Tella, PABHOBECHE, MEXaHUUECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HHPPA3BYK U YJIbTPA3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIIKaJia 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPhl MCITyCKaHUSl M MOTJIOIIECHHUs, anb(a, OeTa- U raMMma-u3IydeHus,
U30TOIIBI, SIZICPHAs YHEPIETUKA,

paznuyaTh SBJICHUS (PABHOMEPHOE U HEPAaBHOMEPHOE NMPSMOJIMHENHOE IBHXKEHUE, PABHOYCKOPEHHOE IIPSIMOJIMHENHOE
IBUKEHHUE, CBOOOJHOE MaJieHUue TeJ, paBHOMEPHOE JBMKEHHE MO OKPYKHOCTH, B3aUMOJIEUCTBUE TEJ, PEaKTUBHOE
JBUKEHUE, KOJIeOATEIbHOE ABMKEHHUE (3aTyXalOlIMe U BbIHYK/ICHHbIE KOJIEOAaHHsI), pE30HAHC, BOJTHOBOE JABUKEHUE,
OTPAKEHUE 3BYKA, MPSIMOJMHEMHOE PACIPOCTPAHEHUE, OTPAKEHUE M TPEIOMIICHHE CBETA, MOJIHOE BHYTPEHHEE
OTpaXCHHUE CBETa, pa3jiokKEeHHE OeIoro CBeTa B CHEKTP U CIIOKEHHE CHEKTPaJbHBIX LIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHAs paJH0aKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPpa U3IYUYEHHs ) 110 OMUCAHUIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE M3YYEHHBIX (PUM3MUECKUX SIBJICHUU B OKpyXKarolmeM MHUpe (B TOM 4Hciie (pU3HUECKHUe
SABJIEHUS B NPUPOJIE: MPWINBBI U OTJIMBBI, IBMKEHNE TUIAHET COJTHEYHON CHUCTEMBI, PEAKTUBHOE JIBUKEHUE JKHUBBIX
OpPraHU3MOB, BOCHPHUATHE 3BYKOB JKHBOTHBIMM, 3€MIIETPSCEHUE, CEMCMUYECKHE BOJIHBI, I[yHAMH, DXO, L[BETA TEl,
ONTUYECKUE SIBJICHHUS B MPHUPOJAE, OMOJIOrMUECKOe ACWCTBHE BUIMMOIO, YJIbTPA(PHOIETOBOTO M PEHTTEHOBCKOTO
U3ITyYEeHU, €CTECTBEHHbIN paJUOAKTUBHBIA (POH, KOCMHUYECKHE Iy4Yd, PAJUOAKTUBHOE H3IIyYEHHE MPUPOIHBIX
MUHEPAJIOB, JEHCTBUE PATUOAKTUBHBIX M3IyUYEHU Ha OPraHU3M YeJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO
3aja4y B yueOHYI0, BbIIETSATh CYLIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3HMUECKUX SIBJICHMUIA;
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ONUCHIBATh M3YyYEHHBIE CBOWCTBA Ted M (U3NYECKUE SIBICHUS, HCIONb3Yys (U3NYECKUE BEIHYMHBI (CPEAHSAS U
MTHOBEHHAsi CKOPOCTh TeJa MPH HEPABHOMEPHOM JBHKEHUHU, YCKOPEHHE, NEPEMEILEHUE, ITyTh, YTI0Basi CKOPOCTh,
CWJIa TPEHUs, CUJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOAHOIO MajJeHUs, BEC Tela, UMIYJIbC TeJa, UMITYJIbC
CWJIbI, MEXaHUYeCKass paboTa U MOIIHOCTb, OTEHUUAIbHASL SHEPTUS TeJa, MOJHATOTO HaJl IMOBEPXHOCTHIO 3EMJIH,
MOTEHIMANbHAS SHEPIHsl CXKATOW MPYKUHBI, KUHETUYECKAasl 3HEPrusl, MOJHAs MEXaHWYECKas SHEPrus, NEpHO] U
4acToTa KOJeOaHMii, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKAa3aTejb MPEIOMIICHHUS
Cpelbl), MPH OMHCAHWW TMPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCIONb3YyEeMbIX BEIMYWH, 0003HAUCHHS H
€AMHULIBI (PU3MYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE JaHHYIO (U3NYECKYIO BEIMUYUHY C JPYTHMMHU
BEJIMUMHAMU, CTPOUTH TpaUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTEepHU30BaTh CBOMCTBA Te€J, (PU3MYECKHUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys 3aKOH COXPAHEHMSI YHEPTUH, 3aKOH
BCEMHUPHOTI'O TSATOTEHUS, IPUHLHUII CYTIEPIO3ULIMN CHUII, IPUHLUIT OTHOCUTENbHOCTHU [ anuines, 3akonsl HptoTOHA, 3aKOH
COXPaHEHUs MMILYJIbCA, 3aKOHBI OTPAXKEHUS U NPEJIOMIICHHUS CBETA, 3aKOHBI COXPAaHEHHUs 3apsAJ0BOrO U MACCOBOIO
qucesl NpU SJIEPHBIX pEaKLUUAX, NpPU STOM JaBaTh CJIOBECHYIO (OpPMYJIMPOBKY 3aKOHAa M 3alMChIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHNUE;

OOBACHATH (U3MYECKME TPOIECChl M CBOMCTBA TeJ, B TOM 4YHUCI€ M B KOHTEKCTE CHUTyalHd
MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH MPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 2—3
JIOTUYECKUX IIaroB ¢ ONOpoM Ha 2—3 M3YUYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUN, (PU3UUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pemiaTh pacu€THble 3a1ayd (ONMHMparIIMecs Ha CUCTEMY M3 2—3 YpaBHEHHUIA), UCIOJb3YS 3aKOHBI U (POPMYIIbI,
CBA3BIBaIOLME (PM3MUECKUE BEJIMUYMHBI: HA OCHOBE aHAJIN3a yCIIOBUSA 3a/1a4M 3alHChIBATh KPATKOE YCIOBUE, BBISBIISATD
HEJIOCTAIOIINE WM U30BITOYHBIE JTaHHBIE, BRIOWPATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE VISl pELIEHUs, TPOBOJUTh
pacuéThl U OLICHUBATh PEATMCTUYHOCTD IMOTYYEHHOTO 3HaYCHUs PU3NUECKON BETUYMHBI,

pacrno3HaBaTh NMPOOJEMbl, KOTOPbIE MOKHO PEUIMTh NMPU MOMOIIM (PU3HMUECKUX METOJOB, HCIOJIb3Ys OMHCAHHE
UCCJIEIOBAHUS, BBIJEIATh MPOBEPAEMOE IMPEANOJIOKEHHE, OLEHUBATH MPABWIBHOCTh TOpSAJIKA MPOBEICHUS
UCCJIeI0BAHUS, JIeJaTh BbIBOJIbI, MHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOAEHUI U OIBITOB;
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MIPOBOJIUTH OMBITHI TI0 HAOJIOIEHNIO (PU3HUECKUX SBICHUN WIIH (PU3NIECKUX CBOUCTB TN (M3y4YeHHE BTOPOTO 3aKOHA
HrroToHa, 3aK0HA COXpaHEHUS SHEPTHUH, 3aBUCUMOCTh IEpHO/Ia KoJIeOaHUH MPYKHHHOTO MAasiTHIKA OT MacChl Ipy3a
KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTh OT aMIUTUTYIbl MAJIbIX KOJIEOAHUHN, IPSIMOJIMHEHHOE PAaCIIPOCTPAaHEHUE CBETA,
pasiioKeHHe OEJIoro CBETa B CIEKTP, U3YUEHUE CBOWCTB M300paKeHMsI B TIJIOCKOM 3€pKalie M CBOMCTB M300paKEeHHUS
mpeaMeTa B COOMPAIOIICH JIMH3E, HAOMIOACHUE CIUIONIHBIX M JIMHEWYAThIX CIIEKTPOB M3IYUYCHHUS): CAMOCTOSTEIHLHO
coOupaTh yCTaHOBKY U3 H30BITOYHOTO HaOOpa OOOpyJOBaHHS, OMHCHIBATH XOJ OIBITA W €ro pPe3ybTaThl,
(dbopMyIMpPOBATH BHIBOIBI,

IPOBOJUTH MPU HEOOXOJUMOCTH CEPHIO MPAMBIX U3MEPEHUM, ONPEAeIisisl CPeIHEE 3HaYCHUE U3MEPSIEMOI BETUYMHBI
(bokycHOe paccTossHME coOuparolell JMH3bI), O0OOCHOBBIBATH BBHIOOp crocoba u3MepeHus (M3MEPUTEIIBHOTO
npudopa);

MPOBOJIUTh HCCIICIOBAaHUE 3aBUCUMOCTEH (DU3WYCCKUX BEIUYMH C HCIOIB30BAHUEM TIPSIMBIX H3MEPCHHMA
(3aBHCUMOCTD IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBIXKEHHH 0€3 HadallbHOM CKOPOCTH, Mepuoja KoieOaHui
MaTEMaTUYECKOT0 MasTHUKAa OT JIJIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTPAXXEHHUS CBETa OT yria MaJeHus W yria
PEJIOMJICHUS OT yTJia MaJIeHus): MIAaHUPOBATh UCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCHUPOBATH
pe3yabTaThl TOJYYCHHOW 3aBUCUMOCTH (DH3WYECKUX BEIMYMH B BUIE TaOMWIl M TpadUKOB, JENAaTh BBIBOIBI IO
pe3yiabTaTaM UCCIICIOBAHNS;

MPOBOJUTh KOCBEHHBIE W3MEPEHHs (PU3NYECKUX BEIMYMH (CPEaHsIE CKOPOCTh U YCKOpPEHHE Tella Tpu
PAaBHOYCKOPEHHOM JIBMI)KEHUHW, YCKOPEHHE CBOOOJHOIO TMaJeHUs, KECTKOCTh MPYXKUHBI, KOIDPHUIMEHT TpeHHUs
CKOJIRKCHHS, MEXaHW4YeCKasi paboTa U MOIIHOCTh, YaCTOTa W MEPHO]] KOJIeOaHN MaTeMaTHIECKOTO U MPY>KHHHOTO
MasiTHUKOB, OINTHYECKash Cujia cOOMparonied JIMH3bI, PaJMOaKTUBHBIA (DOH): IMIAHUPOBATH M3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY W BBITIOJNIHATH HM3MEPEHHS, CIEAys MNPEIOKEHHON HWHCTPYKIIUW, BBIYHUCIIATH
3HAUYCHUE BEJIMYUHBI U aHATTU3UPOBATH MOJYYCHHBIE PE3YJIbTaThl C YUETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUN;
coOI01aTh MIpaBuiIa TEXHUKHU 0€30MMacHOCTH TIPpH paboTe ¢ 1ab0paTOpHBIM 000PYT0BAHHUEM;

pasnuyaTh OCHOBHBIC NMPU3HAKY M3YyUYCHHBIX (PM3MUECKUX MOJIEICH: MaTepraibHas ToUKa, aOCOTIOTHO TBEPAOE TEIO,
TOYCYHBIN HCTOYHUK CBETA, JTy4, TOHKAs JIMH3A, TUTAHETapHas MOJIE]Ib aTOMa, HYKJIOHHAs MOJCIIb aTOMHOTO SI/pa;
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XapaKTEPU30BaTh MPUHITUIIBI JCHCTBUS U3yYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPONCTB C OTIOPOM HA UX OMHUCAHUS
(B TOM yucne: CHHUIOMETP, JATYUMKHU TMOJOKEHUS, PACCTOSHUSI M YCKOPEHUsS, paKeTa, 3XOJOT, OYKH, MEPUCKOII,
doToarmapar, ONTUYECKUE CBETOBO/IbI, CIIEKTPOCKOI, T03UMETP, Kamepa BuibcoHa), UCTIONb3ys 3HAHUSI O CBOMCTBAaX
(bu3HUecKUX SIBJICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

WCITOJTB30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH M3YyYCHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPUTEIHHBIX TPUOOPOB U
TEXHOJOTUYECKUX TMPOIECCOB MPU PEIICHUU Y4eOHO-NMPAKTUYECKUX 3a/lady, ONTHYECKUE CXEMbl JJIsI MOCTPOCHUS
M300paKeHUI B TJIOCKOM 3€pKajie U COOUparomieit JTMH3E;

NPUBOJUTH IPUMEPHI (HAXOIUTh HHPOPMALIMIO O MPUMEPaX) NPAKTUYECKOTO UCTIOIb30BaHUs (PU3MUECKUX 3HAHUM B
MOBCEAHEBHOM JKM3HU IS oOecredeHus O€30MacHOCTU TMpU OOpalieHuH C NpubopaMu U TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHHUS 310POBBS U COOJIOICHUSI HOPM 3KOJIOTUYECKOI0 MOBEICHUS B OKpY-KaroUeil cpese;
OCYIIECTBIATh MOUCK HWHPopManuu (u3nyeckoro cojep:kanusi B MHTepHETe, caMOCTOATENIBHO (QOpMyIUpys
MIOMCKOBBIN 3aIpOC, HAXOAUTH ITYTH ONPECIICHHS TOCTOBEPHOCTH MOTYyUYE€HHON HH(POPMAIIUA HA OCHOBE UMEIOIIHUXCS
3HAHUU U JOTOJHUTEIbHBIX NUCTOYHUKOB;

UCIIOJI30BATh MPU BHITIOJIHEHUH YYEOHBIX 3a/JIaHUM HAyYHO-TIOMYJISIPHYIO JUTEPATYPYy (DU3UUECKOTO COJEp KaHMS,
CIIpaBOYHBIE MaTepHUalibl, pecypchl cetu MHTepHeT, BlaaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MH(GOPMAIMKU M3 HECKOJIbKHUX UCTOYHUKOB
(bu3HUecKoro coiepKaHus, MyOIMYHO MPEACTABIATH PE3YIbTaThl TPOSKTHOM MITN UCCIEA0BATEIbCKON JesTENHbHOCTH,
[IPU ATOM T'PAMOTHO MCTOJIb30BaTh U3yYEHHBIN MOHATUUHBIN anmapaT u3ydaeMmoro paszjeia (GU3uKu U COPOBOXKIATh
BBICTYILJICHUE MPE3EHTAUEH C yu€TOM 0COOCHHOCTEHN ayIUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bubnunoreka LIOK
1.1 dusuka - HayKa 0 IIPUPoL 2
Y pHpo https://m.edsoo.ru/7f416194
bu6 K
1.2 dusnyeckue BEIMINHBI 2 1 uomorexa IO
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHEIN METO, IIO3HAHUS 2 1 bubmorexa [IOK
) Y s https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 CtpoeHue BemecTa 1
TPOCHHE BEIIECTB https://m.edsoo.ru/7f416194
27 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) | bubnnorexa [JOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBa 2
P - https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pa3nen 3. /IBu:xeHue u B3aumMo/ieiicTBUE TeJl
3.1 MexaHndeckoe OBIKEHIE 3 bubmorexa LHOK

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

3.2 nu 4 1
HEPIUA, MAcea, HIoTHOCTS https://m.edso0.ru/7f416194
bu6nmorexa [IOK
33 Cuna. B 14 2
g, DIt et https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnea 4. laBnenne TBEPABIX TeJl, :KUAKOCTENH H Ia30B
41 JHaBnenue. llepenaua naBiaeHust TBEPAbIMU 3 bubmmoreka [JOK
' TelaMH, JKUAKOCTSIMHU 1 Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 A 6
TMOCHEpHOE JaBeHHe https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnnorexa [{OK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3pnen 5. Pa6ota u MOIIHOCTB. JHeprust
bu6mmoteka IIOK
5.1 P 3 1
aboTa 1 MOIHOCTH https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 IT 5 1
POCTHIE MEXATHIMEL https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
5.3 M 4 1
CRAMIACCRA JHeprit https://m.edsoo.ru/7f416194
Hroro no pasueny 12
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3gen 1. TensioBbIe ABJICHUSA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa LHOK
) P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
)1 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 I1 i i 20 2
OCTOSIHHBIN 3JIEKTPUUYECKUIN TOK 7 hitps-//m.cdsoo.ru/7f4 181 ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 C) 4
FICKTPOMATHITHAT MY KIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBULIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 14.5
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUS
11 MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bu6 K
1.2 BsaumoneiictBue Ten 20 1 3 nosmorexa O
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUs 10 3 nomorexa 110
https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 40
Paznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHMHACCKUC KOJCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHuueckne BOJIHEL 3BYK 8 1 3
Y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOC moJIe M1 3JIEKTPOMArHuTHbIC¢ BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 ) bubnmuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pasgea 4. CBeToBbIe ABJIEHUSA

38



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

4.1 3aKOHBI PacIpOCTPAHECHUS CBETA 6 2 bubmoreia HOK
) pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JI 0 6 3
HH3BL M OITHHECKHIE TPHOOPET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P 2
3 A3NOCHNE OEN10r0 CBET B CIISKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBbI€e SIBJICHHS
bubmuorexa [JOK
1 n 4 1
5 CITyCKaHUE U TMOTJIONICHHE CBETa aTOMOM hitps//m.cdsoo.ru/74 1 ada6
bubmuorexa [JOK
2 1
> Crpoenne aTomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. s 1
>3 AICPHPIC peakiini 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTopuTebH0-0000IaI0IM I MOYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 ) bu6nmoreka [JOK
' Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 27
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IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

®du3uka — HayKa 0 IPUPOJIE.
SABnenus npupoasl. dusnyeckue
SIBJICHUS

MeX&HI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

duznyeckre BETUIUHBI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TeMIIepaTyphl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETpA U
JaT4nKa TeMneparypul”

Kax ¢usuka u qpyrue ecteCTBEHHbIE
HayKH U3y4aroT MPUPOTY.
EcrecTBeHHOHAYUYHBI METOT
no3Hanus. Onucanue GU3NYECKUX
SIBJIECHUM C TIOMOIIIBIO MOJIeei

bu6nmorexa LIOK

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

Ypoxk-uccnenoanue "[IpoBepka
TMIOTE3bI: JaJbHOCTh IOJIETA
[IapyKa, MyIEeHHOTO
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TOPU30HTAIILHO, TEM OOJIBIE, YeM
OoJibIIIe BBICOTA ITyCcKa"

Crpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBaIONINE JUCKPETHOE bubnmorexa LHOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBH>KeHUe 4acTUIl BEIIESCTBA bubnmorexa LHOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbITHI 1O
9 HAOJIIOIEHUIO TEIIOBOIO
paCIIUPEHUS Ta30B»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anmMocBs3b Mex 1y cBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubnunoreka LIOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHHUM BOJIBI
Mexanudeckoe IBIKEHHUE.
12 PaBHOMepHOE 1 HEpAaBHOMEPHOE bubmmorexa OK
p p p https://m.edsoo.ru/ff0a05c6
NIIBHOKEHHE
bu6mmoteka IIOK
13 CkopocTtb. ETUHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079¢
14 Pacuer iyt 1 BpeMeHH IBUKESHUSA bubnmorera HOK
Y p https://m.edsoo.ru/ff0a0ae4
Nuepnus. 3aKkoH HHEPLIUH.
P . P bubnuotexa [JOK
15 B3anmopeiicTBre Ten Kak npuynHa

HU3MCHCHUA CKOPOCTU IBUKCHHUA TCII

https://m.edsoo.ru/ff0a0c10

41



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInoTHOCTE BemiecTBa. Pacuet Macchl

bubnunorexa LIOK

16
1 00beMa Tella IO €ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota
17 «Onpenenenue MIOTHOCTH TBEPIOTO
TEeIa
13 Pemenne 3agay mo teme bubnuorexa [JOK
"ITmoTHOCTE BemecTna" https://m.edsoo.ru/ff0al23c¢c
Cuna Kak XxapakTepucTHKa
19 B3auMoaencTeug Ten. Cuna
ynpyroctu. 3akoH ['yka
Jlaboparopuas pabora «/3yducHne
20 3aBUCUMOCTH PACTSKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MPUIIOKEHHON CHIIBD»
21 SIBnenue tarorennsa. Cuia TIKECTH
CBs13b MEX]ly CHIION TSAXKECTH U
N bubmuoreka [{OK
22 maccol Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 no treMe "Cuia TSKeCTH
Cuia TsSDKeCTH Ha APYTHX IJIaHeTaX.
23 dusnueckue xapakKTepPUCTUKHU bubmmorexa OK
P p https://m.edsoo.ru/ff0al502
IIaHET
bubmmoteka IIOK
24 WM3mepenune cuin. JluHaMoMeT
p A p https://m.edsoo.ru/ff0al 8cc
but6mmorekxa [IOK
25 Bec Ttena. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
CrnoskeHue AByX CHUJI, HallpaBJIEHHBIX
. Y . P bubnuotexa [JOK
26 110 OJAHOU MPSIMOM.

PaBHOzelicTBYIOIIIASA CHIT

https://m.edsoo.ru/ff0ala70
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https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemrenue 3agad mo reme
"PaBHonelicTBYIOIAs CHIT"

28

29

30

31

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

JlaGopaTopHas paborta «3yueHue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIB)KEHUS OT CUJIBI IaBJICHUS U
XapakTepa CONpPUKACAIOIINXCS
IMOBEPXHOCTEMN»

Pemenue 3amau Ha onpeeacHue
PaBHOJECHCTBYIOLIEH CUIIbI

Pemenue 3amau mo remam: «Bec
tenay, «I'paduueckoe n3oOpakeHue
cry, «CHuIbD»,
«PaBHOAEUCTBYIOIIAS CHAIDY

bub6nmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bu6nmoreka [IOK
https://m.edsoo.ru/ff0alcc®

bubnunoreka LIOK
https://m.edsoo.ru/ff0alde0

32

33

KonTponbHas padota no remam:
«MexaHu4ecKoe JBIKEHUEY,
«Macca, mIIoTHOCThY, «Bec Tenay,
«I'padmueckoe n300paxkeHue cui,
«Cunpi»

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEJUYEHUS JIaBICHUS

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrieHue ra3a. 3aBHCUMOCTD
JIaBJICHHS Ta3a OT 00bEMa,
TeMIepaTypsl

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376
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https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHUs: TBEPABIMU

35 TeJIaMU, JKUIKOCTIMHU U ra3aMu buGnuorexa [IOK
» JHL ) https://m.edsoo.ru/ff0a25b0
3axoH ITackansg
JlaBiieHUE B XKUJIKOCTH U Ta3e,
36 BBI3BAHHOE JIEHCTBUEM CHIIBI buGnuorexa LIOK
A https://m.edsoo.ru/ff0a2718
TOKECTH
37 Pemenne 3agau mo teme «JlaBienue bubnuorexa [JOK
B JKMIKOCTH U rase. 3axkoH llackamsy https://m.edsoo.ru/ff0a2826
bubmuoreka [IOK
38 Coo0
OODHIATOTIHECA COCY BT https://m.edsoo.ru/ff0a2970
39 I'mapasnuueckuii mpecc bubnnorexa [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiineBoit
JKHUJKOCTHEIM HAcOC
Atmocdepa 3emmu. [Ipudannbl
CYIIECTBOBAHUS BO3IYIIHOHN
41 036”::)10111(1/1 3emMin 353};/ICI/IMOCTI> bubnuorexa [IOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBIECHUS OT BHICOTHI
HaJl ypOBHEM MODsI
4 Bec Boznyxa. AtmocdepHoe bubmuoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
13 N3mepenune armocdepHoro bubmuoreka [IOK
nasienus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEepHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubnuorexa [IOK
g AYP https://m.edsoo.ru/ff0a2fc4
MODst
45 bapomerp-anepoua. AtmocdepHoe bu6muoreka [JOK

AABJICHUC HA Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4
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https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemenue 3agay no teme

46 "AtmochepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA BuGmorexa LIOK

47 HOTPYAEHIOE B HHX TEHO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHas paboTta

43 «OrnpenenenHre BhITAIKMBAIOIIEH bubnmnoreka HOK
CHUJIbI, ICVCTBYIOIIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKUJIKOCTb)
JlaboparopHnas paboTa 1mo Teme
«MccnenoBanue 3aBUCHMOCTH Beca Bu6morexa [IOK

e TEHA B BOAC (?,T 0bbEMa https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJIKOCTh YaCTH
Tea

bubnuoreka [{OK

50 llnaparie Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
"KonctpyupoBanue apeomeTpa wiu

51 KOHCTPYHMPOBAHUE JOJKHU U
ompezeieHue e€
rpy30MoabEMHOCTH"
Pemrenue 3ampau no remam:

57 «IlnaBanue cynos. bubnnorexa [JOK
Bo3znyxomnaBanue», «JlaBnenne https://m.edsoo.ru/ff0a3654
TBEPJIBIX TN, )KUJIKOCTEH U Ta30B»

53 Mexanudeckas pabora ng:?;ifg;grouﬁfoaﬁgz
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https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

54

55

Mountgocts. EquHUIEI MOIITHOCTH

Ypoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noanbéMe o Jjectauie"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3f82

56

IIpoctele MexaHu3Mbl. Peryar.
PaBHOBecue cui Ha peiuare

57

KonTponbhas pabota mo teme
«JlaBneHue TBEpABIX TEN,
KHUJIKOCTEH U Ta30By /
Bcepocculickas nposepodHas
pabora

58

Pesepubiit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPABIX TN, KUIAKOCTEH U Ta30BY /
Bcepoccuiickas mpoBepoyHas
paborta

bubnuoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Prryaru B TexHuke, ObITY U IPUPOJIE.

JlaboparopHnast pabota
«HccnenoBanne ycioBui
PaBHOBECHSI phIYaray

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a478e

60

61

Pemenue 3amay o Teme «Y CIIOBUSA
paBHOBECHSI pblyara

Koaddutment monesnoro neicTpust
Mexanusma. Jlaboparopnas pabota
«M3mepenne KI1/] HaknoHHOM
TJIOCKOCTH

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a48a6
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https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

62

Pemrenne 3agau o teme "Pabora,
mormHocTh, KITI"

bubnunorexa LIOK

https://m.edsoo.ru/ff0a4c48

63

64

65

66

Mexanunyeckas dHeprusi.
Kunernueckas u noTeHuaibHas
SHEPIUs

3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTHH

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIepUMEHTAJIbHOE OIPEACIICHHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIUATIBLHON YHEPTHH NPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
mockocty"

KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUsD»

bub6nmoreka [IOK

https://m.edsoo.ru/ff0a4252

bub6nmoreka IIOK

https://m.edsoo.ru/ff0a4360

67

PesepBHblit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MexaHudecKkoe
nIBIOKeHHe"

bubmmoteka IIOK

https://m.edsoo.ru/ff0a4eec6

68

PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "PaboTa.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68

12
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https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Kounrpoubusie IIpakTHueckue
n/n Bcero u3yuyeHusi ~ oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETUYECKOM 1 bubnnoreka [JOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
Mopaenu TBEPAOro, JKUAKOTO U
i . bubnuorexa [{OK
3 ra3000pa3HOro COCTOSTHUH 1
https://m.edsoo.ru/ff0a540e
BELIECTBA
OO®bsicHeHHE CBOICTB TBEPOIO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHMM BELIECTBA HA OCHOBE 1
ITOJIOXKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopduoie | bubmuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CMaunBaHue ¥ KanWIISPHOCTD. 1 bubmmnoreka HOK
IToBepXHOCTHOE HATSAKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe pacluMpeHne U CoKaTue 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMneparypsl
8 CO CKOPOCTBIO TEIIOBOTO IBHKEHUS 1

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

TCIJIOTA CroOpaHusa

9 BuyTtpennsist sneprust. CriocoOsr Bbu6muoteka [JOK
W3MEHEHUSI BHYTPEHHEH YHEPT U https://m.edsoo.ru/ff0a5c60

10 Bunsl Tenonepenaqu buGnuorexa LIOK

P https:/m.edsoo.ru/ff0a6412
Ypok-koudepenuus "[IpakTuueckoe

1 HCII0JIL30BAHUE TECIIOBEIX CBOMCTB bubnunorexa LIOK
BELLECTB U MaTepPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmuoreka [IOK
TEILIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

bubnuoreka [{OK
13 TermmooOMeH U TEIIOBOE
https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGopaTtopHnas pabota

14 "HccnenoBaHue ABICHUS bubnunoreka LIOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsue BoAbI"

Pacuer konuuecTBa TEIJIOTHI,

15 HEOOXO0IUMOTO JIJIsl HATPEeBAHUS
TeJa U BBIIEISEMOTO UM IIPU
OXJaXKICHUU
JlaGopaTtopHnast pabota

16 "OmnpeneneHue yaenbHON bubmmorera OK

P y " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIIECTBA
17 DHeprus TormBa. Y 1eiabHas bubnmnorexa [JOK

https://m.edsoo.ru/ff0a7b5a
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https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAECBaHNE

18 KPUCTALIMYECKUX TeII. Y AebHas buGnuorexa [IOK
P ’ https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIaBICHUS
JlaGoparopHag pabora
19 "Ono g):[enlc:HHe p):[eﬂbﬂoﬁ TEILIOTEI buGnuorexa LIOK
p y" https://m.edsoo.ru/ff0a72fe
IUIABJICHHUSA JIbIA
20 [TapooOpa3oBanre U KOHICHCAITUSA. bubnmnoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHast Temiora
apooOpa3oBaHus U KOHICHCAIIUH.
21 3aBUCUMOCTE TEMIIEPATYPEI Bubmiorexa OK
patyp https://m.edsoo.ru/ff0a786¢
KHUIICHHUS OT aTMOC(EepHOTO
TABJICHUS
Bnaxnocts Bo3nyxa. Jlaboparopnas
” pabota "Onpenenenue bubnnorexa [JOK
OTHOCHUTEJIBHON BIaXKHOCTHU https://m.edsoo.ru/ff0a7628
BO3/1yXa"
7 Pemienue 3a1au Ha onpeneneHne
BJIQYKHOCTH BO3/yXa
[TpuHuunbr pabOTHI TETIIIOBBIX
24 nsurateneif. [lapoBas TypOuna.
JlBuratens BHyTPEHHETO CTOPAHMS
KII] TenmoBOro nBuratesns.
25 TensoBble ABUTATEIN U 3alATA buGnnorexa [IOK
A N Hl https://m.edsoo.ru/ff0a7c7¢c
OKPY’KAIOIICH CpeIbI
%6 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHEPTHUHU B TCIJIOBBIX ITPOLCCCAX
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https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU padboTe
o TeMme "TerIoBbIe IBICHUS.

bubnunorexa LIOK

27 N3MeHeHune arperaTHbIX COCTOSTHUI https://m.edsoo.ru/ff0a83f2
BemecTna
KonTtponbHas pabora o Teme
28 "Tennossie siBiieHus. MI3MeHeHue bubmmorexa [IOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHMI BEIIECTBA
29 DnekTpuzanus Tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
Ypok-uccrnenoBanue
30 "DnexkTpu3auus TeJa UHAYKIUEH U
MIpY CONTPUKOCHOBEHUU"
31 BzaumopelicTBue 3apspKeHHBIX TEIl. bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87¢4
DIIEKTPUUECKOE TTOJIE.
1 HanpsiskeHHOCTB JIEKTPUYECKOTO bubmmnoreka HOK
nosist. [IpuHIMn cynepnosunun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX TOJIEH
Hocurenu snexkTpudeckux 3apsiioB.
33 OnemeHTapHbIN 3apsaa. CTpoeHue
aToMa
14 [TpOBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmuoteka [IOK
COXpaHEHUs IEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3anad Ha npUMEHEHUE bu6muoreka [JOK
CBOWCTB AJIEKTPUUECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
36 cymecTBoBaHus. McTouHNKN bubmorexa LIOK

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4
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https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubnunoreka LIOK

37 CHCTBHUS DJICKTPHUCCKOTO TOKA
A p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiictere

38 3JIEKTPUYECKOIO MOJIs Ha 1
MIPOBOJHUKHU U AUAJIEKTPUKHU"

39 DIIEKTPUYECKHUM TOK B METAJLIaX, bubnmoreka [JOK
KHMIKOCTSAX M ra3zax https://m.edsoo.ru/ff0a9838

40 DeKTpuUecKas enb 1 eé
COCTaBHBIC YaCTH
Cuna toka. JJaboparopHas pabota

41 "3mepeHue u erl)" Jmp OBaEI/Ie CHUIIBI 0.5 bubmorexa [IOK

| P peryimp ’ https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HaMpsKEHHE.

4 BoawsTmerp. JIabopaTopHas pabora 0.5 bubmmoreka [JOK
"U3mepeHue u peryjmpoBaHue ' https://m.edsoo.ru/ff0a%¢14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VensHOE CONPOTUBIICHUE bubmorexa HOK
p https://m.edsoo.ru/ff0aa738
BEIIICCTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
44 COIIPOTHUBJIICHHS ITPOBOJIHUKA OT €T0 1 bubmmorexa OK
P p https://m.edsoo.ru/ff0aa738
JUTMHBI, TIIOMIAU TIOTIEPEYHOTO
cedeHus u marepuana”
3aBHCHMOCTE CHJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma s

y4acTKa 1enu

https://m.edsoo.ru/ff0aa44a
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https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
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JlaboparopHas paboTa
"HccneqoBaHue 3aBUCUMOCTH CHIIBI

bubnunorexa LIOK

46 TOKa, U, ero uepes3 pe3ucTop, oT
S pe3 p P https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U NapaieIbHOE
COEIMHEHUS IPOBOJHUKOB
JlaGopaTtopHast pabota "I[IpoBepka
43 IIpaBUJIa CIIOKEHUS HAIIPSIKECHUN bubnuoreka [IOK
[IPU MIOCIEI0BATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuorexa [IOK
MApAIUIEIIBHOM COEIUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemienue 3a1au Ha npUMeEHEHUE
50 3akoHa OMa i1 pa3InyHOTO bubnmorexa [IOK
P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaGota u momrHOCTH
bubmmoteka IIOK
51 JNIEKTPUUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOThI U MOITHOCTH bubnmorera HOK
P P " https://m.edsoo.ru/ff0ab3e0
AIEKTPUUYECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bubmuoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

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

ITocTostHHBIE MATHUTEIL, UX
B3aUMOJICUCTBUE

55

56

57

58

59

60

VYpok-uccnenosanue "M3ydyenue
OJIEH TTOCTOSHHBIX MAarHUTOB"

MaruutHoe nojie. MarHuTHOE I10J1€

3eMJIM U €ro 3HaueHHue VI KU3HU
Ha 3emie

[TonroroBka Kk KOHTPOJILHOU paboTe

1o TemMe "DIIEKTPUUECKHUE 3apsibl.
3apspKEeHHbIE TeNla U UX
B3auMonencTBus. I10CTOSIHHBIH
SJIEKTPUYECKUM TOK"

KonTponbhas pabota no Teme
"DJIeKTpUUECKUE 3apsibl.
3apspKEeHHbIE TeNna U UX
B3aumojencTBus. [locTossHHBIN
JNEeKTpUUECcKuil TOK" /
Bcepoccuiickas npoBepoyHas
paborta

PezepBHblit ypok. Pabota c
TekcTamu 1o Teme "[1oCTOsTHHBIH
AIIEKTpUYEeCKuil ToK" /
Bcepoccuiickas npoBepoyHas
pabota

OmnbiT OpcTeaa. MaruutHoe nose
IIEKTPUYECKOr0 TOKa MaruutHoe
0JIe KaTyIIKH C TOKOM

bub6nmoreka IIOK
https://m.edsoo.ru/ff0ac3d0

bub6nmoreka [IOK
https://m.edsoo.ru/ff0acOba

bubnunoreka LIOK
https://m.edsoo.ru/ff0abd2¢c

bubnuoreka [{OK
https://m.edsoo.ru/ff0abeal

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acdc6d

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac1d2
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[IpuMeHenue 31eKTPOMarHuToB B
texHuke. Jlaboparopnas pabora
"U3y4yeHue neicTBUSA MAarHUTHOTO
10JIs1 Ha MPOBOJHUK C TOKOM"

0.5

bubnunorexa LIOK

https://m.edsoo.ru/ff0ac74a

62

63

DNEeKTpOABUTATEb IIOCTOSIHHOIO
Toka. Mcrons3oBanue
AIEKTPOABUTATENCH B TEXHUUECKUX
YCTpPOMCTBAaxX U HAa TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpyupoBaHue U usyueHue
paboThl AneKTpoaBUTaTENS "

OmnbiThl Papajes. 3aKoH

3JIEKTPOMArHUTHOW MHYKLIHH.
[IpaBuino Jlenna

bubnunoreka LIOK

https://m.edsoo.ru/ff0ac86¢

64

Dnektporereparop. CrocoOs
MOJIYyUCHUA BHGKTpI/IquKOﬁ
SHEPTUu. DNEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DIIeKTpUIecKHe 1
MarHuTHbIC sIBJICHUS"

66

67

KonTponbHas pabora no teme
"DNeKTpUuYEeCKue U MAarHUTHBIE
SABIEHUS"

PesepBHsiit ypok. Paborta ¢
TekcTamu 110 TeMme "TernoBelie
aBieHus"

bubnunorexa LIOK

https://m.edsoo.ru/ff0acb14

bubnunorexa LIOK

https://m.edsoo.ru/ff0acc5e
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68

PesepBHblit ypok. Pabora c
TEKCTaMH I10 TeMe "MarauTHele
sBjeHus"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68

14.5
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9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
o
JI:;-H Tewa ypoxa Bcero Kontpoabneie  Ipakriieckue fa[:;:ennﬂ E;I[?al;(:)?::enbﬂue
padoThI padoThI pecypen

| MexaHuueckoe 1BUKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEILHOCTD | bu6mmoreka [IOK
MEXaHUYECKOI'0 JBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPAMOJIMHENHOE 1 bubnuorexa [IOK
JIBHKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMmepHOE npsAMOIUHENHHOE

4 nBuxeHue. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE | bubnnoreka [JOK
JIBHKEHHE. Y CKOpEeHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBM>KCHHSI. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

. "OnpeneneHne yCKOpeHus Tena npu | | bubnuoreka [IOK
PaBHOYCKOPEHHOM JBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

2 CBoboanoe nagenue ten. OnbIThl 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE 110 | bubnnorexka [JOK

OKPY’KHOCTH. HCpI/IOIl n 9acToTa

https://m.edsoo.ru/ff0ael76
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oOpaiueHus. JInHeliHas U yrioBas

CKOPOCTH
10 LleHTpOoCTpEMUTENIBHOE YCKOPEHUE
1 IlepBeiit 3akon HeroToHa. Bektop bubnmoreka [JOK
CUJIBbI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroTona. bubmumoreka [IOK
PaBHOelicTBYIOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnoreka [JOK
Cyrnieprio3unust Cuit https://m.edsoo.ru/ff0ac982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3aKO0HOB HproToHa https://m.edsoo.ru/ff0aebbc
15 Cuia ynpyroctu. 3akoH ['yka Et?fjjjri?:(li(sac)gg/fmaecﬂ
16 Pemenue 3agau mo reme «Crita
YOPYTOCTH
JlabopatopHas T
17 <<Oan;Ze?II;HiIeF;fS:T;ocm bubmnorexa LIOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bubmuorexa [JOK
18 Cra Tperms https://m.edsogru/fanﬂ 38
19 Pemenne 3agau mo teme «Cuna bu6nmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "Ol'IpI;I[CJ'II;HI/IC I;)(OB(I)(I)I/ILII/ICHTa bubmmorexa LIOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbXKEHUS
Pemenue 3amay mo teme "3aKOHEI
21 Herorona. Cuna ynpyroctu. Cuna bubnmorexa LHOK

TpeHUs"

https://m.edsoo.ru/ff0atb8e
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https://m.edsoo.ru/ff0aeca2
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Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

bubmuorexa [JOK
22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO
https://m.edsoo.ru/ff0af044
MaJICHUs
Ypok-koudpepenuus "/[Bmkenue ten
23 BOKPYT I'PaBUTALlHOHHOTO LIEHTPA
(Conneunas cucrema). ["anakTuku"
Pentenue 3amau mo teme "Cuia
bu6mmoreka [IOK
24 TSDKECTH Y 3aKOH BCEMUPHOIO
" https://m.edsoo.ru/ff0af5{8
TSATOTCHHS
25 IlepBas kocMHUYECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOGCoNOTHO TBEPIOE TEIIO.
i bubnuorexa [JOK
26 PaBHOBecue TBEpI0TO TEIIA C
. " https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOI OCBIO BpalllCHUS.
MowmenT cunsl. LienTp Tsxectu
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOGComoTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpIOTO TEIIA C©
3aKpeIUIEHHON OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectu
)3 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOIBHOM paboTe
" bubnuorexa [IOK
29 o TeMe ""MexaHnueckoe IBHKEHHE.

Bzaumoneticteue ten"

https://m.edsoo.ru/ff0b0408
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KonTtponbHast pabora o Teme

bubmuorexa [JOK

30 "MexaHI/qu CHOC ABHACHHC. https://m.edsoo.ru/ff0b06ec
Bs3aumopeiictBue Ten"

HNmnynsc Tena. UMItyasc CUIbL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnmoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3auUMOJICUCTBUE

1 Pemenue 3agau mo reme "3akoH bubmuorexa [JOK
COXpaHEHHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢

1 Ypok-koHpepenius "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

bu6mmoreka [IOK

34 Mexannyeckas paboTa U MOIITHOCTh hitps://m.cdsoo.ru/f0b0as4

15 PaboTta cuiibl TSKECTH, CHITBI bu6mmoreka [IOK
YIIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota

16 «Omnpenenenne pabOTHI CHIIBI TPEHUS
MIPU paBHOMEPHOM JIBHKEHUU Tea
10 TOPU30HTAIBHOU MOBEPXHOCTU»

37 CBs13b SHEpruu U paboTHI.

[ToreHunaneHas sHEprus

18 Kunernueckas sneprus. Teopema o bubnmnorexa [JOK
KUHETUYECKON IHEPTUU https://m.edsoo.ru/ff0b0c32

19 3aKOH COXpaHEeHMsI SHEPTUU B
MEXaHUKe

40 JlaGopaTtopHnast pabora «3yuenue bubnmoreka [JOK

3aKOHAa COXPAaHCHUS DHEPT UM

https://m.edsoo.ru/ff0b12fe
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41

Konebarensnoe JBUKCHHUEC U €TO
XapaKTCPUCTHKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b1858

42

43

44

3aryxaromue KoieOaHus.
Brinyxnennbie Konebanus.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHbBIN
MasiTHUKU

YPOK-I/ICCHCHOBaHI/IC «3aBUCUMOCTh
nepuoaa KOJIEOAHHH OT KECTKOCTHU
MIPY>XUHBI 1 MACChI I'py3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KoIeOaHusIx

46

47

48

JlaGopaTopHnas pabota
«Ompenenenue 4acTOThI U eproa
KoJIeOaHUH MPYKHHHOTO MAasTHUKA

JlaGopatopHas pabota «IIpoBepka
HE3aBUCUMOCTH NepuoJia KojaeOaHmi
rpys3a, MOJIBEIIEHHOTO K HUTH, OT
Macchl Ipy3a»

Mexannueckue BosiHbL. CBONCTBa
MeXaHU4ecKuX BOJIH. [IpogonbHbIe 1
HOTIEPEYHbBIE BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0blaec

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenus "MexaHnnueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckue BOIHBI"

50

3ByK. Pactipoctpanenue u
OTpaKeHHE 3BYKa
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https://m.edsoo.ru/ff0b1858
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51

Ypok-uccnenosanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

53

54

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC
Ypok-koHpepeHus "YIIbTpa3ByK U
nH(]pa3ByK B IPUPOJIC U TEXHHUKE"
[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexanuueckue KoneOaHusi ¥ BOJHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponsHast pabora o Teme
"3aKOHBI COXPAHEHUS.
MexaHndeckue KoueOaHus ¥ BOJTHBI"

56

57

DNIeKTPOMarHuTHOE TOJIE.
3JI€KTpOMaFHI/ITHI)I€ BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2abe

58

VYpoxk-koupepennus "llkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnons3oBaHme 371€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenosanue "M3ydyenue
CBOMCTB QJICKTPOMArdHMTHBIX BOJIH C
MOMOIIbI0 MOOMITEHOTO TesedoHa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2c6e

60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U JJTUHBI
3JIEKTPOMArHUTHON BOJTHBI

62
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DNeKTpOMarHuTHast IPUpPO/ia CBETA.
CxopocTth cBeTa. BoinHoBbIE
CBOMCTBA CBETA

bubmuorexa [JOK

https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera. [Ipsmonunennoe
pacrpocTpaHeHue CBeTa. 3aTMEHUs
Connua u JlyHsl

bubmuorexa [JOK

https://m.edsoo.ru/ff0b3658

63

64

3aKOH OTpa)KEHMs CBETA. 3epKajia.
Pemenue 3aga4u Ha npUMEHEHUE
3aKOHA OTPAXKEHMsI CBETa

HpeJIOMJ'IeHI/IC cBeTa. 3aKOH
IMpCJIOMJICHHA CBCTA

bu6mmoreka [IOK

https://m.edsoo.ru/ff0b38c4

bu6mmoreka [IOK

https://m.edsoo.ru/ff0b3aea

65

ITommHOE BHYTpEHHEE OTPAKEHUE
cBeta. Mcnonb3oBaHue MoJIHOTO
BHYTPEHHET0 OTPaKECHUS B
ONTUYECKUX CBETOBOJIAX

bu6mmoreka [IOK

https://m.edsoo.ru/ff0b3c5c

66

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
MPENOMIIEHUS] CBETOBOTO JIyda OT
yTJia maJIeHusl Ha TpaHuIle "BO3ayX-

CTCKJIO

67

VYpok-koHpepeHIus

"M cnoip30BaHKe TOJTHOIO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBA3b"

68

JIna3elr. OnTHYecKas CHa JIMH3BI

bu6mmorexa [IOK

https://m.edsoo.ru/ff0b3f2¢
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bubmuorexa [JOK

69 [TocTpoenue n3o0paxeHUi B JIMH3AX hitps:/m.cdsoo.ru/fl0b4dda
JlaGopaTtopHnas pabota

70 "Onpenenenre GoKyCHOTO bubnmoreka [JOK
PacCTOSHUS U ONITUYECKOUN CUIIBI https://m.edsoo.ru/ff0b4206
coOuparorien JTUH3bI"

71 Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

7 I'na3 kak onTuyeckas cucrema. bubmuorexa [JOK
3penue https://m.edsoo.ru/ff0b4684

7 Ypok-kondepenus "JlepexTo
3penusi. Kak coxpanuts 3penue"

Paznoxenue 6enoro cBera B CIEKTP.

74 Oneitel HetoToHa. Cnoxkenue bubnnorexa [HOK
CIIEKTPaJILHBIX IBETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlabopaTtopHas pabota "OMBITHI 11O
Pa3IoKEHUIO OEJIOTro CBETA B CIIEKTP

75 Y BOCIPUSATHIO LIBETA MPEIMETOB IPHU bubmmorexa [OK

https://m.edsoo.ru/ff0c0e2a
WX HaOJIO/ICHUHU Yepe3 [[BETOBBIC
bunbTpe"
VYpok-npaktukyM "BosgHoBbIE

76 CBOICTBa cBeTa: AucCHepcus,
uHTepdepeHys u audpaxus”

77 OmneiTer Pe3epdopa u muranerapHas bubnmnoreka [JOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8

73 ITocrynarer bopa. Moaens aroma

bopa
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I/ICHyCKaHI/Ie 1 NIOrJIOICHUE CBETA

bubmuorexa [JOK
79 .K . JIunei e
ATOMOM. RLBAFTDL. SHHCIHATHL https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-npaktukym "HaGmronenue bubnnoreka [HOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIBI bubmorexa LOK
A A https://m.edsoo.ru/ff0c1672
%) Crpoenue aToOMHOrO sipa. bubnnoreka [JOK
Hyxknonnas moaens https://m.edsoo.ru/ff0c18ac
23 PaagnoaktrBHBIE IpEBpALLICHHUS. bubnuorexa [JOK
H3oTonsl https://m.edsoo.ru/ff0clal4
%4 Pemenue 3agau mo teme: bu6mmoreka [IOK
"PannoakTuBHBIC peBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nomnypacnana
Ypok-koHpepeHI s
86 "IPa HoaKnglj{bI;I U3JIyYCHUS B bubmorexa HOK
A y " https://m.edsoo.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
SlnepHble peakIuy. 3aKOHbI
87 CcoxX paHeHIESI 3apsII0BOTO U bubmmorera [TOK
P pAl https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCET
DHeprus CBSI3u aTOMHBIX SITIEP. bu6nmoreka [JOK
88
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no reme "SAnepHbie
peakuun"
90 Peakuuu cuHTe3a u neneHus saep. bu6mmorexa [IOK
Ucrounnku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 Vpoxk-koHpepennus "AnepHas

sHepreTuka. JlencTus
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paauOaKTUBHBIX U3TyUYCHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DJIEKTPOMAarHUTHOE TOJIE.

bu6mmoreka [IOK

92
ONEeKTPOMAarHUTHbHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBneHus"
KoHnTtponbHas pabota 1o teme
93 "DJIeKTPOMarHuTHOE TIOJIE.
DIIeKTPOMarHUTHBIE BOJHBI.
KBanToBsie siBIeHUS"
[ToBTOpEHME, 000OIICHHE.
94 JlaGopaTopHbie pabOThI 1O KypC bubmorexa HOK
" P pv P | ypey https://m.edsoo.ru/ff0c245a
BzaumoperictBue ten
IToBTOpenue, 0600IIeHNE. Perenune
bu6mmoreka [IOK
95 pacyeTHBIX ¥ KaU€CTBEHHBIX 3a/1a4
" " https://m.edsoo.ru/ff0c2572
1o Teme "TernaoBblie MPOIECCH
[ToBTOpenue, 0606meHue. Pemenue
96 pPacYeTHBIX U KAYECTBEHHBIX 3a7a4 bubnnorexka [JOK
no Teme "KIIJ] TermoBbix https://m.edsoo.ru/ff0c2a22
nBuraresuei”
[ToBTOpenue, 0606meHue. Pemenue
bu6mmoreka [IOK
97 pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4
" " https://m.edsoo.ru/ff0c2b30
o teMe "KIIJI anekTpoycTaHOBOK
[ToBTOpeHue, 0600IICHNE.
bubmuorexa [JOK
98 JlaGopaTopHbie pabOTHI 1O KypCy

"CeToBBI€E ABICHUS"

https://m.edsoo.ru/ff0c2c52
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[ToBTopenue, 0600menue. Padora ¢

99 TEKCTaMH I10 TeMeE "3aKOHBI 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHUKE
[ToBTopenue, 0600menue. Padora ¢
100 texcramu 1o teMe "Konebanusa u 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubmnorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTaMu 1o TeMe "KBaHToBasg 1 1
snepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME
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MPOBEPSIEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

7 KJIACC
Kon . .
IIpoBepsiemble NpeaMeTHBIE Pe3yJIbLTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI OCHOBHOTO
HIPOBEPHEMOTO 001ero oopazoBaHus
pe3yabTarta
1.1 HCII0JIH30BaTh N3YUYEHHBIC TIOHATHS
- pa3nuyaTth SIBJICHUS TI0 ONMMCAHUIO MX XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB, JACMOHCTPHPYIONIMX JaHHOE
' (bu3HYecKoe SIBICHUE
pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBICHUH B OKPYKAIOLIEM MUPE, B TOM YHCIIC (PU3UUECKUE STBICHUS
1.3 B IIPUPOJIC, TIPY ITOM TIEPEBOJNUTH MTPAKTUICCKYIO 33/1a4y B YU4COHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH )
(bu3MYECKUX SIBICHUN
OTMKCHIBATh M3yUEHHBIE CBOMCTBA TEN U (U3UUYECKUE SIBICHUS, UCTIONB3YS (PU3NYECKUE BEIUYUHBI, MPU OMHUCAHUU
14 MPABWJIBHO TPAKTOBAaTh (YM3MUECKUN CMBICT HCTOJIB3YEMBIX BEIUYHH, WX O0O3HAYCHUS W CIMHHIIBI (PHU3MIEeCKHX
' BEJIMYMH, HAXOAUTHb (DOPMYIIBI, CBSI3bIBAIOIINE NAHHYIO (PU3NYECKYIO BEIUUYWHY C APYTMMH BETHYUHAMH, CTPOUTH
rpaduKu H3y4EeHHBIX 3aBUCUMOCTEH (PU3MUSCKUX BEITUMIHH
s XapaKkTepu30BaTh CBOMCTBA TeJ, PU3NYECKUE SBICHHS U MPOIIECCHI, HCTIONb3Ys M3yUYEeHHBIC 3aKOHBI, TIPU ITOM J1aBaTh
' CIIOBECHYIO ()OPMYJTUPOBKY 3aKOHA W 3aITUCBIBATH €r0 MAaTeMAaTHYECKOE BBIPAKCHUE
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1.6

OOBICHATH (1)I/I3I/I‘-IGCKI/IC SABJICHUS, TIPOLECCCHI U CBOMCTBaA TCJI, B TOM YHCJIC MU B KOHTCKCTC CI/ITyaI_II/Iﬁ IMPAKTHUKO-
OPHUCHTHPOBAHHOI'O XapaKTepa: BBIABIIATh IPUINHHO-CICACTBEHHBIC CBA3U, CTPOUTH 00BsAcHeHHE U3 1 — 2 JIOrHYeCcKHuX

I1aroB ¢ Onopoi Ha 1 — 2 U3yueHHBIX CBOMCTBA (PU3UYECKUX SBICHHM, (PU3NUIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemaTs pacuéTHble 3a1a4u B | — 2 1eicTBUS, UCIIOJB3YsI 3aKOHBI U (POPMYIIBI, CBA3BIBAIOINE (PU3NIECKHE BETUYMHBIL:
Ha OCHOBE aHaJIM3a YCJIOBUS 33a4M 3alKChIBaTh KPATKOE YCIOBHE, MTOJICTABIATE (PU3UYECKHE BETMUUHBI B (POPMYJIBI
U TpPOBOAUTH pPACYETHI, HAXOAWTH CIPABOYHBIC JaHHBIC, HEOOXOAWMBIC [UIS pEIICHUS 3agad, OILCHUBAThH

PEATUCTUYHOCTh OTYyUYEeHHOU (PU3UUECKOI BEIMYMHBI

pacrno3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (GU3UYECKUX METOJIOB, B OMMMCAHUU HCCIIEI0BAHUS
BBIJICJISITH MPOBEPSIEMOE MPEATNON0KEeHHE (THIMOTE3y), pa3iinyaTh M WHTEPIPETHPOBATH MOJYYCHHBIH pE3yJIbTar,
HAXOJUTh OIMIMOKH B XOJI€ OIBITA, AENaTh BBIBOJBI [0 €T0 PE3yJIbTaTaM

MPOBOJNTH OTMBITHI IO HAOIONCHUIO (U3MUYSCKUX SBJICHUH WIM (U3NYSCKUX CBOUCTB Tel: (GOpMYIUPOBATH
MIpOBEpsieMbIe MPEIOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BaHUS, 3alIUCHIBATh X0 OMbITA U

(hopMyJIHPOBATH BBHIBOJIBI

1.10

BBIIIOJHATE NPAMBIC U3MCPCHUA C HCIIOJIB30BAHUCM aHAJIOT'OBBIX U III/I(prBBIX HpI/I60pOB, 3aIlIuChIBaTh IIOKa3aHUA

npuOOPOB ¢ YUETOM 3aJaHHOI aOCOIIOTHOM MOTPEUIHOCTH U3MEPEHUH

IMpOBOAUTL HCCICAOBAHHUEC 3aBUCUMOCTU OHHOﬁ (I)I/I3I/IIICCKOI\/’I BCIIMYHUHBI OT I[perﬁ C HCIIOJIb30BAHUCM HPSAMBIX
H3M€p€HHI>i, Y4aCTBOBAaTh B IIJIaHUPOBAHUU y‘-I€6HOFO HUCCiICa10BaHMsA, CO6I/IpaTI> YCTAaHOBKY H BBLIIIOJHATH U3MCPCHUA,
CJICAys NPEAJIOKCHHOMY IIJIaHY, (I)HKCPIpOBaTI) PE3YJIbTAaThI HOqueHHOﬁ 3aBUCUMOCTHU (I)I/ISI/I‘ICCKI/IX BCJIIMYHMH B BUIC

MPCATOKCHHBIX Ta6J'II/III n Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

IMPOBOAWUTE KOCBCHHBLIC M3MCPCHUA (bHSI/I‘IeCKI/IX BCJIIMYHH, CICOYyS HpG}IJ’IO)KCHHOfI HWHCTPYKIUU: IIPHU BBINIOJIHCHUHA

I/IBMCpCHHﬁ COGI/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHUC HCKOMOM BEITHUMHEI

co0uro1aTh MpaBuiIa TEXHUKK O€30MaCHOCTH MPU paboTe ¢ 1abopaToOpHBIM 000PYI0BAHUEM
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1.14

yKa3bplBaTh MPHHLUIBI JEHCTBUS NMPHUOOPOB M TEXHHUUYECKUX YCTPOMCTB, XapaKTepU30BaTh NPUHIMIIEI JIECHCTBHS
U3YyYEHHBIX NPUOOPOB M TEXHUUYECKUX YCTPOWCTB C IOMOIIBI0 HX OIMCAaHUsS, MCIOJIb3Ysl 3HaHMS O CBOMcCTBax

(bU3NYECKUX SBICHUH U HEOOXOUMBIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOANUTH MPUMEPHI (HAXOAUTh HH(POPMAIUIO O MPUMEpax) MPaKTHYECKOTO MCIIOJIb30BaHMS (PU3NYECKUX 3HAHUH B
[IOBCEJJTHEBHON JKM3HM M o0ecredeHuss O€30IaCHOCTH IpU OOpalleHMM ¢ OpudopaMu U TEXHUUYECKUMHU

yCTpOMCTBaMHU, COXPAaHEHNUS 3/10pPOBbs U COOJIIOJICHUS] HOPM KOJIOTMUYECKOT0 [TOBEJCHUS B OKpY’KaloIlel cpezne

1.16

OCYUICCTBJIATH OT60p HNCTOYHHUKOB I/IH(bOpMaI_[I/II/I B CCTH I/IHTepHeT B COOTBCTCTBHHU C 3aJaHHBIM ITOUCKOBBIM 3aIIPOCOM,
Ha OCHOBC HMMCIOIIMXCS 3HAaHUN H HYTéM CpPaBHCHUS PA3JIMYHBIX HCTOYHUKOB BBIACIIATH I/IH(l)OpMaI_[I/II-O, KOTOpasa

SIBJIIETCS IPOTUBOPEUUBON UM MOXKET OBITH HEAOCTOBEPHOU

1.17

1.18

UCIOJb30BaTh NP BBINOJHEHUH Y4YeOHBIX 3aJjaHUN HAy4YHOIOMYJISPHYIO JUTEpaTypy (pu3nueckoro copepkaHus,
CIpaBOYHbIE MaTepHalIbl, pecypchl ceTu MHTepHeT, BiaaseTh npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHuUs

nH(OpMAaLIUY U3 OJTHOM 3HAKOBOU CUCTEMBI B JPYTYIO

co3/laBaTb COOCTBEHHbIE KPATKHUE NMHUCbMEHHbIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2 — 3 MCTOYHMKOB MH(OpMaruu
(U3MYECKOTO CO/IepKaHus, B TOM YUCIIE ITyOJINYHO JIeNaTh KpaTKUE COOOILEHNUs O pe3yJibTaTaX MPOEKTOB HIIN Y4eOHBIX
HCCIIeIOBAaHMM, TIPH 3TOM T'PAMOTHO MCIOJIb30BATh U3YUEHHBIH MOHATUHHBIN anmapaT Kypca (PU3HMKH, COPOBOXKIATH

BBICTYIUICHUE TTPE3CHTALMEN

1.19

8 KUIIACC

IIpHU BBIIIOJTHCHUN y‘-I€6HI)IX IIPOCKTOB " I/ICCHGI[OBaHI/If/'I pacupeaciiaTb 00s13aHHOCTU B rpynmne B COOTBETCTBHUH C
IIOCTAaBJICHHBIMU 3aJad4aMH, CJICANUTD 3a BBIIIOJIHCHUECM IIJIaHA HCﬁCTBHﬁ, aJICKBAaTHO OLICHHUBATH COOCTBEHHBII BKJIaJ B

ACATCIIBHOCTD I'PYIIIIbLI, BEICTpAUBAaTh KOMMYHUKATUBHOC B3&I/IMOI[€fICTBI/IG, YUUThIBasA MHCHHUEC OKPYIKAIOIINUX
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Kon
NpoBepsaAEeMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O
0011ero o0pa3oBaHus

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pas3iinyaTth SABJIICHHA I10 OIMMCAHHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIbITOB, J€MOHCTPHUPYIOIIUX IaHHOC

¢busnveckoe sBICHUE

1.3

paciio3HaBaTb NPOABJICHUC N3YYCHHBIX (I)I/I3I/I‘-I€CKI/IX SIBJICHHUI B OKpYy’KaromeM MHUpe, B TOM YUCJIIC (1)H31/I‘IGCKI/IC SABJICHUA
B IIpUPOAC, IIPU 3TOM IICPEBOAUTD IIPAKTUYCCKYIO 3a1a1y B y‘le6Hy10, BBIACIIATh CYIICCTBCHHBIC CBOMCTBaA (HpI/I3HaKI/I)

(U3HYECKUX SIBICHUN

1.4

1.5

OIMCHIBATh M3YYCHHBIC CBOWCTBA TN M (DU3MUYECKHUE SBJICHUSA, MCIONB3Ys (DU3MUYECKUE BEITMYMHBI, IPU OMMCAHHUU
[IPaBUIILHO TPAKTOBATh (PU3NUYECKUNA CMBICI HCIIOIb3YEMBIX BEJIMUUH, 0003HAYEHUS U €AUHULIBI (PU3UYECKUX BEJIUYUH,
HAXOJUTh (OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DPU3UYECKYIO BEIMYMHY C APYTMMH BEIMYMHAMH, CTPOUTH IpadUKH

HU3YYCHHBIX 3aBUCUMOCTEH (i)I/I3I/I‘leCKI/IX BCINMYHH

XapaKTCpHU30BaTb CBOMCTBaA TCII, (1)H31/I‘16CKI/IG SIBJICHUA WU IIPOLUECChI, UCIIOJIb3YS N3YUCHHBIC 3aKOHBI, IIPU 3TOM 1aBaTb

CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIUCBIBATH €0 MaTEMaTUYECKOE BhIPAXKEHNE

1.6

OOBACHATH (1)I/IBI/ILI€CKI/I€ mponecCol Hu CBOMCTBaA TCJI, B TOM 4YHUCIEC H B KOHTCKCTC chyauHﬁ ITIPaKTUKO-
OPHUCHTHPOBAHHOT'O XapaKTepa: BbIABIIATH IPUINHHO-CIICACTBEHHBIC CBA3U, CTPOUTDH o0BsicHeHHEe U3 | — 2 JIOTHYECKUX

1aroB C MOMOIIBI0 | — 2 N3yYeHHBIX CBOMCTBA (U3NYECKUX SIBICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

peuarb paC‘léTHHe 3aga4u B 2-3 HeﬁCTBHH, HCIIOJIb3YyA 3aKOHBI U (I)OpMy.]'ILI, CBA3BbIBAIOIIHEC (I)I/I3I/I‘ICCKI/IC BCJIMYHUHBI:
Ha OCHOBC aHaJIM3a YCJIOBUA 3aJa4u 3alHCBIBATL KPATKOC YCJIOBHEC, BBIABJIATH HCAOCTATOK AAHHBIX JISA PCIICHUA
3aga4u, BBI6I/IpaTL 3aKOHBI H (pOpMYJ'ILI, HCO6XOI[I/IMBIC oI e€ peumcHusA, MpPOBOJAUTH paC‘-IéTBI U CpPpaBHUBATH

IMOJIYUYCHHOC 3HAYCHUC (1)1/1314%01(0171 BCJIMYUHBI C U3BECTHBIMHU JaHHBIMU
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1.8

pacro3HaBaTh NMPOOJIIEMBI, KOTOPBIE MOXHO PELIMTh MPH MOMOLIM (U3MUECKUX METOJO0B, HCIOJb3Ysl OMUCAHUE
UCCIECAOBAHMSA, BBIACIATL IPOBEPAEMOE IPEAIOJIOKCHUE, OLEHUBATH IIPABUIBHOCTh IOpsAKa IPOBEACHUSA

HUCCICI0BaHUs, ACJIAaTh BBIBOJBI

1.9

MPOBOANTH OMBITHI IO HAOIIONCHUIO (U3MUYECKUX SIBICHUH WM (U3NYECKUX CBOUCTB Tel: (GOpMYIUPOBATH
MIpOBEpsieMbIe MPEANOI0KEHHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOT0 000pYyI0BaHUs, OMHUCHIBATh XOJ OMbITA U

(hopMyJIHPOBATH BHIBOJIBI

1.10

1.12

BBIIOJHATL MNPAMBIC U3MCPCHHA C HCIIOJB30BAHHEM aAHAJIOTI'OBBIX HpI/I60pOB U JaT4uKOB (1)PI3PI‘-I€CKI/IX BCJINYHMH,

CpaBHUBATL PE3YyJIbTAThL H3MepeHI/Iﬁ C y‘IéTOM SaHaHHOﬁ a0COIIOTHOU IMOTPCIIHOCTH

MIPOBOJIUTH MCCIIEJOBAHUE 3aBUCHMOCTH OJHOW (D)M3MYECKOH BEIMYHMHBI OT JIPYrodl C HCIOJB30BAHHUEM TIPSMBIX
W3MEpEeHUil: TIaHUPOBAaTh UCCIIEJOBAaHUE, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHUS, CIEAYS MPEATIOKEHHOMY
iany, (pUKcHpoBaTh pe3yNbTaThl MOJYYCHHOW 3aBHCHMOCTH B BUAE TaONWIl U TPapuKOB, IETaTh BBIBOJIBI IO

pe3yiibTaTaM UCCIICAOBaHU A

IpOBOAUTb KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘leCKI/IX BCIIMYHH: INIAHUPOBATbL U3MCPCHUA, CO6I/IpaTI> IKCIICPUMCHTAJIbHYTO

YCTaHOBKY, CJICAYyS HpGZ[J'IO)KeHHOI\/JI HHCTPYKIHHU, U BEIYUCIIATD 3HAYCHUC BEJINYHNHBI

1.13

co0roAaTh MpaBuiia TEXHUKM 0€30IaCHOCTH IpU paboTe ¢ 1abopaTOPHBIM 000PYJOBaHUEM

1.14

1.15

1.16

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUSI U3YUYEHHBIX PUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI HA UX ONMHCAHUS,

HCIIOJIb3YS 3HAHUS O CBOMCTBax (bI/BI/ILIeCKI/IX SIBIICHUH U HCO6XOI[I/IMLIC (I)I/BI/ILIGCKI/IG 3aKOHOMCPHOCTHU

pacno3HaBaThb MPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa 1 U3MCPUTCIIbHBIC HpI/I60pBI 10 CX€MaM U CXECMAaTUYHbIM pHUCYHKaM,
COCTAaBJIAATH CXEMBbI DJICKTPUYCCKUX HGHGI?I C IOCJICAOBATCIIBHBIM U MApAJUICIIBHBIM COCIUHCHUEM 3JIEMCHTOB, pa3jindas

yCIIOBHBbIE 0003HaUEHUS 3JIEMEHTOB AIEKTPUUECKHUX IIeTIel
MIPUBOJIUTH MPUMEPHI (HAXOIUTh UH(POPMALIUIO O IPUMEPAX) MPAKTUUECKOIO UCIOIB30BaHUS (PU3NYECKUX 3HAHUN B
MOBCEJJHEBHON JKM3HM s oOecredeHusi O€30MacHOCTH MpH oOpalieHMH ¢ OpubopaMu U TEXHHUUYECKUMHU

YCTPONCTBAMH, COXPAaHEHHMS 3/I0POBbsI U COOJIIOJJEHHSI HOPM SKOJIOTHYECKOT0 OBEACHUS B OKpY KaloIlIel cpesie
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1.17

OCYIIECTBISATh MOUCK MH(DOpMAUU (HPU3HUECKOTO COoAepKaHUs B ceTu VIHTEpHEeT, Ha OCHOBE UMEIOIIUXCS 3HAHUN U
MyTEM CpPaBHEHMSI JOTIOTHUTEIbHBIX UCTOYHUKOB BBLACISATH HH(POPMAIUIO, KOTOpas SBISETCS MPOTHUBOPEUYUBON HIIN

MOJKET OBITh HEIOCTOBEPHOM

1.18

WCIOJIb30BATh NPU BBHINOJHEHUH YYEOHBIX 33JaHWi HAYYHO-HOIMYJISIPHYIO JIUTEpaTypy (U3NYECKOro COAEp KaHus,
CIPaBOYHbIE MaTEpUaJIbl, pecypchl ceTu MHTepHeT; BIaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHuUs

nH(OpMALIUY U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO

1.19

1.20

co3/laBaTh COOCTBEHHBIC MUCHMEHHBIE W KpATKHE YCTHBIE COOOIIeHus, 0000mmas HH(GOPMAIMIO M3 HECKOJIBKUX
UCTOYHHUKOB (PU3MUECKOIO COJAEpKaHMUs, B TOM 4YHCIE NyOIMYHO MpPEICTaBIATh PE3YIbTaThl MPOEKTHOW WM
HCCIIEA0BATEIBCKON JEATEIbHOCTH, NPU 3TOM I'PAMOTHO HCIIOJIb30BATh WM3YYEHHBIM NOHATUHHBIA ammapar Kypca

(bH3PIKPI, COIMPOBOKAATh BBICTYIIJICHUC Hpe3eHTaHHeﬁ

IIPY BBITOJIHEHUH YYEOHBIX MMPOCKTOB U UCCIICAOBAHUN (DU3MUECKUX TIPOIIECCOB PACIIPEACTIATH O0S3aHHOCTH B TPYIIIES
B COOTBETCTBUM C IOCTaBJICHHBIMM 3a/1auaMH, CIIEIUTh 3a BBIIOJHEHUEM IUIaHa JEHCTBUM M KOPPEKTHPOBATH €ro,
aJICKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJAJ B JIEATEIBHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHHKATHBHOE

B3aHMOHeﬁCTBHC, MMPOABJIAA TOTOBHOCTH pa3pCulaTh KOH(I)J'II/IKTLI

9 KUIIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

o0uiero o0pa3oBaHus

IIpoBepsiemble mpeAMeTHBIEC Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI 00pa30BaTEJILHOM IPOrPaMMbI OCHOBHOI'O

1.1

HCIIOJIB30BATh U3YUCHHBIC ITOHATHUSA

1.2

pas3iinyaTth ABJICHHUA IO OIMMCAHUIO HX XapPaKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIUX AaHHOC

(pI/ISI/ILIeCKOC SABJICHUC

73



1.3

pacrio3HaBaTh MPOSBICHHE W3YYECHHBIX (DU3NUYECKUX SIBICHUI B OKpY)KAIOUIEM MHpE, B TOM 4ucie (pusnyueckue
SIBJICHUSI B IIPUPOJIE, IPH ITOM IEPEBOIUTh NPAKTUYECKYIO 3a/1auy B y4eOHYIO, BBIIEISATh CYIIECTBEHHbIE CBOMCTBA

(mpu3Haky) PpU3NYECKUX SBICHUIN

1.4

1.5

OIMCHIBATh U3YUEHHBIC CBOMCTBA TEN M (PU3UUECKUE SIBICHUS, HCIIONB3YsS (PU3NUECKUE BEIUYHHBI, IPH OMUCAHUU
IIPaBUIBHO TPAKTOBaTh (DPU3MUYECKHM CMBICI MCIIOJIB3YEMBbIX BEJIWYMH, OOO3HAYEHUS M E€AUHUIBI (PU3MUECKUX
BEJIMYMH, HAXOAUTh (YOPMYJIIbI, CBS3BIBAIOIIME JAAHHYIO (PU3UYECKYIO BEJIWYMHY C APYTUMH BETUYUHAMH, CTPOUTH

rpaduKy U3yYeHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BETUNYHH

XapaKTCpHU30BaTb CBOICTBa TCII, (I)I/I3I/I‘{eCKI/Ie SIBJICHUA U IPOLECChI, UCITOJIb3YS U3YUCHHBIC 3aKOHBI, IIPHU 3TOM 1aBaThb

CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMaTHYECKOE BBIPAKEHHE

1.6

OOBSICHATh (PU3HYECKHE IPOLECChl M CBOMCTBA Te€ld, B TOM YHCIE€ U B KOHTEKCTE€ CUTyalUil NpaKkTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATh IPUYMHHO-CIECICTBEHHBIE CBS3H, CTPOUTh OObsCHEHHe u3 2 — 3
JIOTMYECKUX IIaroB C MOMOIIBI0 2 — 3 M3Y4YEHHBIX CBOMCTBA (PM3WYECKHUX SIBICHHH, (U3UYECKUX 3aKOHA WM

3aKOHOMEPHOCTH

1.7

1.8

1.9

pemars pacu€THbIle 3aJadyM (OMHUparolIuecss Ha cUCTeMy M3 2 — 3 ypaBHEHMil), UCIOJIb3Ysl 3aKOHBI U (POPMYJIBI,
CBSI3bIBaOIIME (PU3MYECKHE BEIMUMHBI: HA OCHOBE aHaJIM3a yCIOBUS 3a/1a4M 3aIIMChIBAaTh KPAaTKOE yCIOBHE, BBISBIATh
HEJO0CTAIOUINE WIN U30BITOUHbIE JaHHbIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIJISl pEIIeHHUs, IPOBOIUTh

paC‘{éTBI 1 OOCHUBATDH PCAITMCTUIHOCTD ITOJTYYCHHOI'O 3HAYCHU A (bH?»H"I@CKOfI BCIIMYHHBI

pacro3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO pPCHINTL IIPpH ITOMOIIA (I)I/BI/I‘IGCKI/IX METOHAOB, HCIIOJIb3Yyd OIIMCAHUC
HUCCIICAOBAHM, BBIICIATE IPOBEPACMOC MPCAIOJIOKCHNUE, OICHHUBATH IIPABUJIBHOCTL TMOpsAKa TPOBECACHUA
HCCJICAOBAHU, ACIAaTh BEIBOAbI, MHTCPIIPETUPOBATL PE3YJIbTATHI Ha6JIIO,[[eHPII>’I 1 OIIBITOB

IMPOBOAUTD OIIBITHI IO Ha6J'IIOIIeHI/IIO (pI/I3I/I‘{CCKI/IX SIBJICHUI UIIN (I)I/ISI/I‘-IGCKI/IX CBOMCTB T€JI: CAMOCTOSITEILHO COGI/IpaTB

YCTaHOBKY W3 M30BITOYHOrO Habopa 0OOpyJOBaHMs, OMUCHIBATH XOJ OMBITa U €ro pe3ynibTaThbl, (POPMYIHUPOBATH

BBIBOBI
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1.10

MIPOBOAMTH MPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHM, OTIPEIEIISS CPEIHEE 3HAUCHUE H3MEPSIEMOIN BETHUNHBI
(boxycHOE paccTosiHUE coOuparoliell JMH3bI), OOOCHOBBIBaTH BBIOOP cIoco0a u3MepeHHsl (M3MEPHUTEIBHOTO

pubopa)

IMpOBOAUTL HCCIICAOBAHUC 3aBUCHUMOCTEi (I)I/ISI/I‘-IGCKI/IX BCJIMYHUH C HCIHOJB30BAHUCM IPAMBIX 1/13MepeHm”1:
IIaHUPOBATh MCCICAOBAHUE, CaAMOCTOATCIILHO CO6I/IpaTB YCTAaHOBKY, (bHKCI/IpOBaTI) PE3YyJIbTAaThI HOqueHHOﬁ

3aBUCHUMOCTH (1)I/I3I/I‘-IGCKI/IX BCJIMYHH B BUAC TaGJ'II/II_[I/I I‘pa(i)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM UCCIICAOBAHNA

1.12

IMPOBOANUTH KOCBCHHBIC U3MCPCHUA (bI/IBI/I‘-IeCKI/IX BCJIMYHMH: IJIAHUPOBATH U3MCPCHUA, CO6I/IpaTb SKCIICPUMCHTAJIbHYIO
YCTAHOBKY W BBIIIOJIHATL HU3MCPCHUSA, CICAYS HpeﬂHO)KeHHOﬁ HHCTPYKIIMH, BBIYUCIIATH 3HAYCHUC BCIIMYUHBI U

AHAJIM3UPOBATH MMOJYYEHHBIE PE3YJIbTATHI C YUETOM 33JaHHON MOTrPEIIHOCTH U3MEPEHUI

1.13

1.14

coOII0AaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBaHUEM

pa3jindaTb OCHOBHBIC IPU3HAKU U3YUYCHHBIX (bHSI/I‘leCKI/IX MOI[CJ'ICﬁZ MaTCpHajibHad TOYKaA, a0COJIFOTHO TBép)IO@ TCJIO0,

TOYCYHBIN UCTOYHHUK CBC€Ta, JIy4, TOHKad JIMH3a, INIaHCTapHasA MOJCJIb aTOMa, HYKJIOHHAasA MOJICJIb aTOMHOI'O AApa

1.16

1.17

1.18

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS H3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB € OMOPOM Ha UX ONUCAHUS,

HCIIOJIb3YS 3HAHUS O CBOMCTBaxX (bI/BI/ILIeCKI/IX SIBIICHUH U HCO6XOI[I/IMLIC (I)I/BI/ILIGCKI/IG 3aKOHOMCEPHOCTHU

HCIIOJIb30BATh CXEMbI U CXEMATUYHBIC PUCYHKHU U3YUYCHHLIX TCXHUYCCKUX YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB u
TEXHOJIOTUYCCKUX IMPOLCCCOB IMPU PCUHICHUH y‘~I€6HO-HpaKTI/I'-I€CKI/IX 3aaa4, OINTHYCCKUEC CXEMbI IJIA ITOCTPOCHHA

1300pa’keHUH B IUIOCKOM 3epKaJie U cOOMparole JTuH3e

MPUBOAUTH IPUMEPHI (HAXOAUTh MH(POPMALIUIO O MTPUMEpax) MPaKTHUECKOTO UCIOIb30BaHUS (PU3NYECKUX 3HAHUN B
MOBCEIHEBHOM JKM3HM 1751 obOecrieyeHus O€30lacHOCTH IpH OOpalleHuu ¢ npudopaMd M TEXHUYECKUMHU
YCTPOMCTBaMHU, COXPaHEHHUs 37I0POBbsl U COOIIOAECHUSI HOPM HKOJIOTHUECKOT0 MOBEICHUS B OKpYXKarolleil cpene

OCYIIECTBIISATh MOUCK MH(OpMaMK (PU3MUECKOTO COJEp:KaHUs B ceTH VHTEepHET, caMOCTOSATENbHO (GOpMYIHUPYS

MMOMCKOBBIN 3aIpoC, HAXOAUTh IIYTU OTIPCACIICHUA JOCTOBCPHOCTHU HOHy‘lCHHOﬁ I/IH(I)OpMaI_[I/II/I Ha OCHOBC UMCIOIIINXCA

3HAHUH U JOITIOJIHUTEIJIbHBIX NCTOYHUKOB
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1.19

WCTOJIb30BATh MPU BBHINOJIHEHUU YyYeOHBIX 3aJaHUN HAYYHO-MOIMYJISIPHYIO JIUTEPATypy (PU3HUECKOrO COAEpKaHMUs,
CIPaBOYHbIE MaTepHalIbl, pecypchbl ceTu MIHTepHeT; BiaaeTh npuéMamMu KOHCIIEKTHPOBAHUSI TEKCTA, MPEoOpa30BaHUs

nH(OPMAIIUY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO

1.20

1.21

co3llaBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOILICHHS HAa OCHOBE MH(OpMAIMKN U3 HECKOJIBKUX UCTOYHHUKOB
¢bu3nyeckoro cojepkaHus, IMyOJMYHO MpPEACTAaBIATb pPE3yJbTaThl IPOEKTHOM WM  HCCIEI0BATENbCKON
JESTeIbHOCTH, IIPH TOM I'PAMOTHO MCIIOJIB30BaTh N3yUCHHBIN MOHATUIHBIN anmapaTt u3y4aeMoro pasjaena GU3uKu 1

COIPOBOXAATh BBICTYIIJICHHE MPE3EHTAIMEH ¢ yuéTOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

IIPpH BBIIIOJIHCHUH y‘IC6HLIX IIPOCKTOB U I/ICCJ'IG,I[OBaHI/Iﬁ Q)HSI/I‘IGCKI/IX IIpoHeCCOB pacCIpCaACIIATh 00513aHHOCTH B rpymiie
B COOTBCTCTBHUHU C IIOCTABJICHHBIMHU 3aJJadyaMU, CJICAUTH 3a BBIIIOJHCHHUCM IlJIaHa IIGfICTBPIfI U KOPPEKTUPOBATH €TI0,
aICKBATHO OLCHHMBATHb COOCTBEHHBIHN BKJIad B JCATCIBHOCTb TPYIIIbI, BbICTpAMBATL KOMMYHHKATUBHOC

B3aMMOJICHCTBHE, TPOSIBIISS TOTOBHOCTH Pa3pemaTh KOH(IUKTHI
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon
pasiena Kox siemenTa IIpoBepsiemble 3JIeMEHTHI COIEPsKAHUS
®U3UKA U EE POJIb B ITIO3HAHUU OKPYXXAIOIIET'O MHPA
dusnka — Hayka o mpupone. SBieHus npupoapl. OuU3NYecKHe SBICHHUA: MEXaHWYECKHE, TEIJIOBEIC,
H ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE
Ouznyeckue BenuuuHbl. M3mepenue ¢usmueckux BenuuuH. Dusuueckue npubopsl. [lorpemuocts
12 u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL
EcrecTBeHHOHAYYHBII METOA MO3HAHUS: HAOIIOJCHHE, MOCTAHOBKA HAYYHOTO BOIMPOCA, BBIABIIKEHHE
1 13 TUIIOTE3, SKCIEPUMEHT 0 IPOBEPKE TUIOTE3, 00BSICHEHNE HAOII0JaeMOT0 SIBJICHHS
14 Ornucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH
[IpakTuueckue padbOTHI:
#i#Parf##l13Mepenne paccTOSHUM.
1.5 ###Par###3meperne 00bEMa KUIAKOCTH U TBEPIOTO Tea.
###Parf##OnpeneneHre pa3MepoB MajbIX Tell.
#H#HPar#H##13Mepenue TemMnepaTypsl IPHU MOMOIIH KUIKOCTHOTO TEPMOMETPA U AaTYUKA TEMIIEPaTyphl
2 I[MEPBOHAYAJIBHBIE CBEJJEHU S O CTPOEHUU BEILIECTBA
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###Par#H##CTpoeHNe BEleCTBA: aTOMbI U MOJIEKYJIBI, UX pa3Mepbl. OBITH, TOKA3bIBAIOLINE JUCKPETHOE

21 CTPOCHHUE BEIIECTBA
57 #H##Par##H ][Brokenue 4vactuil BemiecTBa. CBsA3b CKOPOCTHM JBMXKEHHUS YacTHIl C TEMIIEpaTypoi.
' BpoyHoBckoe nBmxenue, tuddysus
23 B3aumojielicTBuE YacTHI] BEILIECTBA: IPUTSIKEHUE U OTTAJIKUBAHHE
#H##Par##H ArperaTHple  COCTOSIHHSI ~ BEIIECTBA: CTPOCHHME  Ta30B, JKUIAKOCTEHM H  TBEPIABIX
24 (xpucTamuIMuecKux) Tei. B3anMocBsa3b MKy CBONCTBAMU BELIECTB B Pa3HBIX arperaTHbIX COCTOSTHUSAX
U UX aTOMHO-MOJIEKYJISIPHBIM CTPOECHUEM
2.5 OCc00EHHOCTH arperaTHBIX COCTOSTHUN BOIbI
[IpakTrueckue pabOThI:
"6 #i#HPar#H##Onenka muameTpa aToMa METOJIOM PSIOB (C HCIOb30BaHUEM (poTorpadumuii).

##HPar#H#H##ONbITH IO HAOIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

H#HPar#H##OnbITHl IO 0OHAPYKEHUIO AEUCTBUSI CUJI MOJIEKYJIIPHOTO MIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexanudeckoe JABUKeHUE. PaBHOMEpHOE 1 HEPABHOMEPHOE JIBHYKCHHUE

312 ###Parf##CropocTtb. CpellHsAsl CKOpPOCTh NP HEPAaBHOMEPHOM IBW)XEHHMH. Pacuér myTw M BpeMeHu
' JIBYOKEHUS

13 SBnenue unepuuu. 3aKoH HHEpIMH. B3anmoneiicTBie Te Kak MPUINHA U3MEHEHHU S CKOPOCTH JIBHIKECHUS
' Ten. Macca kak Mepa HHEPTHOCTH Tejla

34 ##HtPar#H## InoTHocTh BemiecTBa. CBS3b IUIOTHOCTH C KOJHYECTBOM MOJIGKYJ B eAUHHIE 00BEMaA
' BeIeCTBa

3.5 Cua Kak XapakTepUCTHKA B3aUMOJICCTBHS TN

78




3.6

Cuia ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢ MIOMOIIBI0 TMHAMOMETpa

HiHPar#HH#SBnenne taroreHus u cwia TsokecTd. Cuna TsDKECTH Ha Jpyrux IulaHerax. Bec Tena.

3.7
HeBecomocTts

3.8 Cuna tpenus. TpeHue CKOJIbXEHUS U TPeHHUE TTOKOs. TpeHre B IpUpoJie U TEXHUKE

3.9 HiHParfH##Cri0)keHHe CUJ1, HalIPaBJIEHHBIX 110 OIHOM npsiMoil. PaBHoAeCTBYOIIAs CHIT
[IpakTuueckue padbOTHI:
OrnpezenieHne CKOPOCTH PAaBHOMEPHOTO JBM)KCHHS (IIapUKa B YKUIKOCTH, MOJIETH SJIEKTPUYECKOTO
aBTOMOOWIIA U Tak najnee). OmnpenelieHHe CpPeIHEH CKOPOCTH CKOJBKEHUS OpycKa WM IIaphKa II0

3.10 HaKJIOHHOM MIockocTu. OnpeneneHue IUIOTHOCTH TBEpAOro Ttena. ONbIThl, JEMOHCTPUPYIOLIUE
3aBUCHMOCTh  pacTspkeHHsT  (mepopmammu) TpPYyKHHBI  OT  NPWJIOKEHHON  cuibl.  OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHsS] CKOJIBKEHHS OT Beca Tela U  Xapakrepa
COIPUKACAIOIINXCS TOBEPXHOCTEN

T duznyeckue SBICHUS B MIPUPOJIC: MPUMEPHI IBHKEHUS ¢ PA3IMYHBIMU CKOPOCTSIMHU B JKUBOW U HEKHUBOU

. MIPUPOJIE, IEUCTBUE CUJIbI TPEHUS B IPUPOE U TEXHUKE
3.12 TexHuyeckue yCcTpoHCTBa: AMHAMOMETP, TOIIHITHUKI

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

4.1 Jasnenue TBEporo tena. CnocoObl YMEHbIIECHUS U YBEIMUEHUS JaBIICHUS

4.2 JlaBnenue raza. 3aBUCUMOCTD JaBJICHUS ra3a oT 00bEMa, TeMIEpaTypbl

13 [lepenaua maBneHust TBEPABIMH TEJIaMH, KHIKOCTAMU W ra3zamu. 3akoH [lackans. [THeBmaTmueckue
' MaIlUHBI

44 3aBUCUMOCTh JaBJICHHUS >KMIKOCTH OT TinyOuHbl. ['mapocratuueckuit mapagokc. CooOmaromniuecs

cocynsl. ['mapaBnuueckre MEXaHU3MbI
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4.5

4.6

4.7

ATtmocdepa 3emnn u atMochepHoe AaBneHue. [[puunHbl CyliecTBOBaHUS BO3AYIIHOM 000JI0YKH 3eMITH.

OmneitT Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUS OT BBICOTHI HAJl YPOBHEM MOPS
N3mepenue armocdepnoro gasnenus. [IpubGops! 115 u3mepenus atMocpepHOro 1aBacHUsS

JleiicTBHE KUIKOCTH U raza Ha MOTPYy>KEHHOE B HUX Telo. BeITankuBaromas (apXxuMeoBa) cuia. 3akoH

Apxumena

4.8

4.9

4.10

4.11

[1naBanue ten. Bo3ayxornaBanue

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMa MOrpyXKEHHOM B KMJIKOCTh YacTH Tela.
OrnpezenieHne BBITAIKUBAIOIIEH CUIIbI, JEHCTBYIOLIEH Ha TENO, MOrPyXKEHHOE B KUIKOCTh. [IpoBepka
HE3aBHCHMOCTH BBITAIKUBAIOIIECH CHJIbI, ICHCTBYIOLIEH HA TEJO B XKHUIKOCTH, OT Macchl Teja. OMbITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAJIKMBAIOLIEH CHIIbI, JCHCTBYIOUIEH Ha TENO B JKUJKOCTHU, OT
00BEMa IOrpyKEHHOH B )KUIKOCTH YaCTH TEJa M OT INIOTHOCTH KUIKOCTH. KoHCTpyHpoBaHue apeomerpa

HJIM KOHCTPYUPOBAHUC JIOAKHU U OIPCACIICHUC eé pr30HO,Z[T>éMHOCTI/I
dusnueckue SBICHUS B pupoac: BIIUAHUC aTMOC(I)epHOl"O JIaBJICHUS Ha )KMUBOI OpTraHu3M, INIaBaAHUC pBI6

Texnuueckue YCTpOﬁCTBaZ coo6ma10umec;{ COCYyHI, YCTpOI\/’ICTBO BOIOIIPpOBOJA, I‘I/I,Z[paBJ'II/ILIeCKI/Iﬁ pecc,

MaHOMETp, 0apOMETp, BEICOTOMED, MOPIITHEBOIM HACOC, APEOMETP

PABOTA, MOITHOCTD, DHEPTUA

5.1
5.2
53
54

Mexanunueckas pabota
MexaHnueckas MOIIHOCTb
IIpocTbie MeXaHU3MBI: pbvar, OJI0K, HAKJIIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBECHs pplyara

HpI/IMeHCHI/IC IIpaBHJia PaBHOBCCHUSA pbIvUara K 6HOKy
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8 KJIACC

Kon
pa3jena

«3omnoToe npaBuiio» Mexanuku. KoadduuueHt nonesnoro aericTBus MexaHu3MoB. [IpocTeie MeXaHU3MBbI

> B OBITY U TEXHUKE

5.6 [ToreHimanbHast SHEPTUM TeJa, MOJIHITOrO HaJl 3eMIIEH

5.7 Kunernueckas sneprust

5.8 [TonHas MexaHuueckas IHEPrusi. 3aKOH U3MEHEHUS U COXPAaHEHUSI MEXaHUUECKON SHEPTUU
[IpakTuueckue padbOTHI:

59 ###Par###Onpenenenre padboThl CHUIIBI TPEHUS MPYU PABHOMEPHOM JBMIKEHUH TeJla 110 TOPU30HTAIILHOM

' nosepxHoctu. Mccenenopanue ycnoBuil paBHoBecus peryara. Msmepenue KII/] HakIOHHOM IIIOCKOCTH.

N3yueHue 3aKkoHa COXpaHEHUsI MEXaHUYECKON IHEPTUU

5.10 ®uznuecKue sIBJICHUS B IPUPOJIE: PbIYAry B TEJIEC YEJIOBEKA

5.11

Kona baemenTta

TexHuueckue YCTPOﬁCTBaZ pbryar, HOI[BI/I)KHHﬁ u HCHO,Z[BI/I)KHHﬁ 6J'IOKI/I, HaKJIOHHAas IIJIOCKOCTDb, ITIPOCTBLIC

MEXaHU3MBI B OBITY

IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS

TETUUIOBBIE ABJIEHUA
61 OcHOBHBIE MOJOXEHUSI MOJIEKYJISIPHO-KHHETUYECKON TEOPHM CTPOEHHs BelecTBa. Macca U pa3mepsl
. MOJICKYJI. OHLITBI, MOATBEPKAAOIIUE OCHOBHBIC ITOJIOKCHUA MO.]'IGKy.TISIpHOKHH@TH‘—IGCKOﬁ TEOpHUn
62 Monenu TBEPIOTO, JKUIKOTO U ra3000pa3HOro COCTOSHUMN BemlecTBa. Kpucraminueckue u aMopdHbIe

TCII1a
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OObsicHEeHME  CBOWCTB  Ta30B, JKUAKOCTEH M  TBEPABIX TEX HAa  OCHOBE  IOJIOKEHHM

o MOJICKYJIIPHOKUHETUYECKON TEOpUH

6.4 CmauuBaHue U KalWUISPHbIE SIBICHUS

6.5 TeroBoe pacuiupeHue U coxaTue

6.6 Temnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TEINIOBOTO JBUKEHHUS YACTHUIL

67 Buytpennss sHeprus. CrocoObl M3MEHEHHsT BHYTPEHHEW HSHEPIUu: TeIUIonepenadya M COBEpIICHHE
. paboThI

6.8 Bunel Teronepenaun: TEMIONPOBOJHOCTb, KOHBEKIUS, U3TyUCHHE

6.9 KonnuecTBo TerminoTel. Y aenpHas TEII0EMKOCTh BEIIeCTBa

6.10 TermiooOMeH ¥ TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO OallaHca

6.11 [TnaBneHne 1 OTBepACBAHNE KPUCTALTMYECKUX BEIIECTB. Y ATbHAs TEIUIOTA TUIABICHUS

612 [TapooOpazoBanne u kouaencauusa. Wcnapenune. Kumenue. YienbHas Terora mapooOpa3oBaHUS.
. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHHSI OT aTMOC(HEPHOTO JaBJIECHUS

6.13 Bnaxnocts BO31yxa

6.14 OHeprus TOIMBA. Y IeJbHas TEIJIOTa CrOPaHUs

615 [Tpununs! paboTs! TemnoBbix Apurateneit KI1J] rermoBoro aeurarens. TenaoBble ABUraTeNu U 3aluTa
' OKPY’KAOIIEH Cpesbl

6.16 3aKOH COXpaHEHUs U MPEBPAILEHHUs SHEPTHH B TEIUIOBBIX MpoIleccax

617 [TpakTiueckue paboThI:

HHHPar###ONBITE 10 00HAPY>KEHUIO ASHCTBHS CHUII MOJIEKYJISIPHOTO MPUTSKEHHUS.
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6.18

6.19

#HH##H#Par###ONBITH 110 BBIPAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

#H#HHPar#t#H##ONbITE IO HAOIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEI.
#H##Par###OnpeeneHre 1aBIeHNs Bo3AyxXa B OJIJIOHE IIPHIIA.

HH##Par###ONBITEI, TEMOHCTPUPYIONINE 3aBUCUMOCTH JIaBJICHHs BO3AyXa OT €ro 00bEMa M HarpeBaHUs
WIM OXJIQXKICHUS.

#iHPar### IpoBepka TUNOTE3bl  JIMHEWHON  3aBUCUMOCTH  JUIMHBI  CTOJIOMKA  JKUJKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTyphl.

#iHPar###Habmonenne n3MeHeHNs BHYTPEHHEH SHEPTUU Tella B pe3ysibTare TeIUIoNnepeaud U padoThI
BHEIIIHUX CHIIL.

#Hi#HPar#t#lccrienoBanue SBICHHUS TEINIOOOMEHA IPU CMEIIMBAHUY XOJIOTHOW U TOPSTYEH BOJIBI.
#HPar###OnpeiesieHre KOJIMYECTBA TETUIOTHI, MOJYYEHHOTO BOAOW MPH TEIUIOOOMEHE C HarpeThiM
METATMYECKUM LUIUHAPOM.

#HHHPar###Onpenenenne yaenbHOM TeITOEMKOCTH BEIIECTRA.

#H##Par###lccnenoBanue mpoliecca uCrapeHusl.

#H#HParf##OnpeiesieHre OTHOCUTENBHON BIAKHOCTU BO3/yXa.

H##HPart##H#Onpenenenre yaenbHOM TEIIOTHI IIJIaBICHUS JIbJA.

dusnyecKue SIBICHUSA B NMPHUPOAEC: NMOBEPXHOCTHOE HATSKEHUE M KANWUIAPHBIE SBICHUS B NPUPOJE,
KpHUCTaJIbl B IpUpo/e, u3iyuenue ColHIla, 3aMep3aHie BOJ0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI,
TyMaHa, UHesl, CHera.

TexHnueckue yCTpoWCTBa: KalWUIAPHI, NPUMEPHI HUCIOJIb30BAaHUS KPUCTAJJIOB, JKUIAKOCTHBII
TEPMOMETP, JAaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILIEHUS JOMOB, TMTPOMETPBI, IICUXPOMETP,

napoBasi TypOMHa, JBUTaTeIb BHYTPEHHETO CrOPaHUsI.
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OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexkTpusanus Tei. [[Ba poaa 3JIeKTpUUECKUX 3apsJioB

- B3aumogeiicTBre 3apsikeHHBIX Tenl. 3akoH KysoHa (3aBUCMMOCTh CHITBI B3aUMOICHCTBHSI 3apsHKEHHBIX TETT
' OT BEJIMYMHBI 3aPSAI0B U PACCTOSHUS MEXTY TEIIaMH)

73 Onektpuueckoe nose. Hanpsok€HHOCTD 3iiekTpuueckoro mouist. [IpuHIun cynepno3uium 3J1eKTpUIeCcKuX
. moJieH (Ha KaueCTBEHHOM YPOBHE)

4 Hocutenu »snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIA dyekTpuueckuil 3apsa. CTpoeHue aroma.
' [IpoBOIHUKY U TUATEKTPUKU

7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa

7.6 DNEeKTPUYECKUM TOK. Y CIOBHS CYILIECTBOBAHMS SJIEKTPUUECKOr0 TOKA. ICTOYHMKH MOCTOSTHHOTO TOKa

e JleHcTBHSI SJEKTPUYECKOTO TOKa (TEIUIOBOE, XHMMHYECKOE, MAarHUTHOE). OJIEKTPUYECKHH TOK B
' JKHUJKOCTSX M Tazax

7.8 Onektpuueckas 1enb. Cuia Toka. DNeKTPUIECKOe HAMPSIKEHNUE

7.9 ComnpoTHuBiIeHUE MPOBOJHUKA. Y IEITHHOE COTPOTHUBIICHUE BEILIECTBA

7.10 3akoH OMa aJ1d yyacTka Lenu

7.11 [TocnenoBarenbHOE U MapAJLIETbHOE COCTUHEHUE MTPOBOJHUKOB

7.12 PaboTa 1 MOIITHOCTH 2JIeKTpUUeCcKOro Toka. 3akoH Jxoys — Jlenna

7.13 DNeKTpUYecKHe e U MOTPpeOUTeNH NEKTPUIecKoi dHeprun B ObITy. KopoTkoe 3aMbIkaHne

7.14 ITocTosaaBIe MarHuTHL. B3anMoaelcTBHE MOCTOSHHBIX MAarHUTOB

7.15 MarautHoe rmojie. MarHuTHOE I10JI€ 3eMJIM U €T0 3HaUYeHUe JUIA )KU3HHU Ha 3eMIIe
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7.16

7.17

7.18

7.19

OmneiT OpcTena. MarHuTHOE 110J1€ AJIEKTPUYECKOrO TOKA. IIpuMeHeHne 31eKTpOMarHuTOB B TEXHUKE

I[eﬁCTBHe MAarduTHOroO I10Jis1 Ha IIPOBOAHHK C TOKOM. SHGKTPOI[BI/IFB,TCJ'II) IIOCTOAHHOI'O TOKaAa.

Hcrnonb3oBanue 37eKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE
OmnbiTel @apajes. SABneHue 35ekTpoMariuTHo nHaykuu. [Ipasumo Jlenma

OnexrtporeHeparop. CrnocoObl MONXy4YeHUS  DICKTPUYECKOH  HHEPruu.  DIIEKTPOCTAHIMM  HA

BO300HOBJISIEMBIX UICTOYHHKAX OHEpIun

7.20

[IpakTuyeckune pabOTHI:

OnbITHI IO HAOTIOIEHUIO SNIEKTPU3ALIMHU TNl UHAYKIHUEH U MPU COTPUKOCHOBEHUH.

HccnenoBanue ACHCTBUS SJCKTPUIESCKOTO MOJIS HA TPOBOJIHUKU U TUDJICKTPUKH.

COopka u TpoBepKa padOTHI JEKTPUIESCKOH IETIH ITOCTOSIHHOTO TOKA.

H3mepenue u peryInpoBaHne CHIIBI TOKA.

W3mepenue u peryaupoBaHue HANIPSHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIYIIETO 4Yepe3 Pe3UCTOp, OT CONPOTHBIEHHS pe3rcTopa U
HaIpsDKCHUS Ha PE3UCTOpeE.

OnBITHL, IEMOHCTPUPYIOIINE 3aBUCHMOCTb JIEKTPHYECKOTO COMTPOTHBIICHHSI TPOBOIHUKA OT €0 JITHHEI,
IUTOIIAM MTOTIEPEYHOT0 CEUYSHHsSI U MaTepHaa.

[TpoBepka mpaBuia CIOKEHHs HAMpPsDKEHUH MPU MOCIEI0BATEIbHOM COEAMHEHUM JIBYX PE3HCTOPOB.
[TpoBepka mpaBuia Ut CUIIBI TOKA IPY MapaJIeIbHOM COSMHEHUH pe3ncTopoB. OnpeneneHne padoTh
AIIEKTPHUYECKOTO TOKA, MIAYIIETro uepe3 pe3uctop. OmpeneneHre MOIIHOCTH AJIEKTPHYECKOTO TOKa,
BbIJIENIIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO 4Yepe3 JIaMIOYKy, OT

HAIpsPKCHUA Ha HEH. OHpe,I[eJICHI/IC KHH HarpeBaTce. HccnegoBanne MarHUTHOTO B3aUMOACHCTBHUS
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MOCTOSIHHBIX MarHuTOB. V3yueHre MarHUTHOTO MOJIS MOCTOSHHBIX MAarHUTOB NpPU UX OOBEAMHEHHH U
pasnenenun. MccienoBaHue IEHCTBUS AJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTpenky. OIBITHI,
JIEMOHCTPHUPYIOIIKE 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBUS KAaTyIIKH ¢ TOKOM M MarHuTa OT CHJIbI TOKA U
HallpaBJI€HUsl TOKa B Karywmke. V3yueHue AENCTBUS MAarHUTHOIO IOJIA Ha IPOBOJHHUK C TOKOM.
KonctpyupoBanue u mszydenue paboTel snekrponasurarens. Msmepenune KIIJ] snekrpoaBuraTenbHOM
yCTaHOBKHM. OIBITBI 10 HUCCIECJOBAHUIO SIBICHMSI 3JIEKTPOMAarHUTHOM MHIYKIUHU: MCCIEA0BaHUE

W3MEHEHMI 3HAYCHUSA U HaIpaBJICHHUA HHAYKOHUOHHOI'O TOKa

7.21

7.22

®du3nuecKkue SBICHUSI B npupoac: SJICKTPUYCCKHUE SABJICHUS B aTMOC(bepe, OJICKTPHUYCCTBO JKHBBIX
OpraHu3MoOB, MArHuTHOC I10JIC 3CMJ'II/I, z[peﬁ(b IIOJIFOCOB, POJIb MArHUTHOTO ITIOJIA IJIA )KU3HH Ha 3CMJ'IC,

IMOJIAPHOC CUSAHUC

TexHuyeckue yCTpOMCTBA: AIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUHK SICKTPUUECKOM
SHEPrUH, DJIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTelbHBIE SJIEKTPOINPHOOPHI  (IIPUMEPHI),
AIIEKTPUYECKUE TPETOXPAHUTEIH, SJIECKTPOMArHUT, JJIEKTPOABUTATENb MOCTOSHHOTO TOKA, T€HEpaTop

IOCTOSAHHOI'O TOKa

9 KJIACC
Kon
Kox anementa [IpoBepsiembie 37IEMEHTHI COAEPKAHUS
pasnena
MEXAHUYECKUE ABJIEHU S
8
8.1 Mexanudeckoe aBmxeHue. MarepuanbHas Touka. Cucrema oTcuéra
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8.2

OTHOCUTENBHOCTh MEXAHUYECKOTO JABUMIXXCHUA

8.3 PaBHOMEpHOE NPSAMOIMHENHOE IBUKEHUE

%4 #iH#Parf##HepaBHoMepHOE NpsAMONIMHENHOE ABM>KeHHE. CpelHsAs U MIHOBEHHAsi CKOpPOCTb Tejla MpHU
' HEpaBHOMEPHOM JIBUKEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE NPAMOJIIMHENHOE JBUKEHUE

8.6 HH#HPar#t#CBoboHOe magenne. OnbiTol ["anunes

07 #iHPar###PaBHOMEpHOE NBIKEHUE MO OKpyx)HOCTH. [lepwon m dacrora oOpameHus. JluneitHas u
' yrioBas ckopocTH. LleHTpocTpeMuTensHoe yCKOpeHue

8.8 [Tepssiii 3akoH HproTOoHA

8.9 Bropoii 3akon HetoToHa

8.10 Tpetnii 3akon HeroToHa

8.11 HH##Par### [puHuun cyneprno3uium Cuil

8.12 Cua ynpyroctu. 3akoH ['yka

8.13 Hi#HPar###Cuna TpeHus: Cuila TPEHUS CKOJIBKEHHUs, CHJIa TPEHUS MTOKOsI, IPYTHUEe BUJIbI TPEHUS

8.14 H#HParf##Cuia TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHUSI. Y CKOPEHHE CBOOOAHOIO MaJACHUS

8.15 JBmxenue rianet Bokpyr Comnnia. [lepBas kocMudeckas CkopocTs. HeBecoMoCTh 1 meperpy3ku

8.16 PaBHOBecue MaTepuanbHOM Touku. AOCOTIOTHO TBEPAOE TENIO

8.17 #HH#Parf##PaBHOBecue TBEPIOTO TENA C 3aKPEIUIEHHON OChIO BpallieHus1. MomeHT cuibl. LleHTp TshkecTn

8.18 Nmnynec Tena. MIzmMenenne ummynbca. IMIysibe cuitbl

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 #HH#HParf##PeakTUBHOE IBI)KEHUE
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8.21 Mexanunueckasi paboTa ¥ MOIIHOCTb

8.22 Pabota cun TsoKecTH, ynpyroctH, TpeHusi. CBsi3b JHEPTUU U pabOTHI

8.23 IToreHunanbHas 3HEPIUs TeNa, HOJHATOrO HaJl IOBEPXHOCTHIO 3EMIIU

8.24 [ToTeHumanbHas YHEPrUs CKATOU MPYKUHBI

8.25 #HH##Par#H#HKunernueckas sHeprus. Teopema 0 KHHETUUECKON SHEPTUU

8.26 HiHPar##H##3aKoH COXpaHEHUsI MEXaHUYECKON SHEPTrun
[TpakTueckue paboThI:
Omnpenenenue cpegHEl CKOPOCTU CKOJBXEHUS Opycka WIM JABM)KEHUS IIapuKa IO HaKJIOHHOM
wiockocTd. OnpeneneHrne YCKOpPeHHsl Tella MPU PaBHOYCKOPEHHOM [BMIKEHHHM MO HAKJIOHHOM
IIJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH MYyTH OT BPEMEHH MpPH PABHOYCKOPEHHOM IBMXKCHMHU O€3 HadallbHOM
CKOPOCTH.

8.27 [TpoBepka runoTessl: €ciiu PH PABHOYCKOPEHHOM JIBIXKEHUHU 0€3 HaualbHON CKOPOCTH ITyTH OTHOCSITCS
KaK psJl HEUETHBIX YHCEIl, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHHU OJTUHAKOBBI.
HccnenoBaHne 3aBUCUMOCTH CHJIBI  TPEHHUS CKOJIBKEHUS OT CHJIBl HOPMAJIBHOIO JaBJICHUS.
Omnpenenenue kodppuueHTa TpeHUs CKolbkeHus. OnpeaeneHue )KECTKOCTU Npyx uHbl. OnpeneneHue
paboThl CHUJIBI TPEHUS NPU PABHOMEPHOM JIBWKEHHMH Tella MO TOPU30HTAIBHOM IOBEPXHOCTH.
Omnpenenenne padOThl CHIIBI YOPYTOCTH MpPH NOABEME Tpy3a C HCIOJIB30BAHUEM HEMOIBUKHOIO U
MOJIBMYKHOTO OJIOKOB

228 @dusnyeckue SBICHUS B NPUPOJE: NPUIUBBI M OTJIMBBI, JABM)KEHHE IUIaHET COJIHEYHOH CHCTEMBI,

' PEaKTUBHOE JIBUKEHHE KUBBIX OPraHU3MOB
8.29 TexHnyeckue ycTpoNuCcTBa: CIUAOMETP, JATYMKHU MIOJI0KEHUS, PACCTOSHUS U YCKOPEHUS, PAKETHI
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MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1 KonebarenbHoe nrkenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHUIT: IEPUO/I, 9aCTOTa, aMILIATY1a

9.2 MaremaTHuecKuil ¥ IpYKUHHBIA MasTHUKU. [IpeBparienue sHeprin Mpy KoyiedaTeIbHOM IBUKECHUU

9.3 3aryxatomue kojaebanus. BeinyxeHHbie Konebanus. Pezonanc

94 Mexanuueckue BoJIHBI. CBOICTBA MeXaHWUYECKUX BOJIH. 1IpojosibHbIE M monepeuHble BOJHBL. J[nHa

' BOJIHBI M CKOPOCTB €€ pacpoCTpaHEHUsl. MeXaHUYECKHUE BOJIHBI B TBEPAOM TEJIE€, CEUCMUYECKUE BOTHBI
9.5 3Byk. ['poMKOCTb 1 BbICOTa 3ByKa. OTpaskeHueE 3ByKa
9.6 Wu¢pa3Byk u yabTpa3Byk
9 [TpakTuyeckune pabOTHI:

Omnpenenenne 4acToThl U Meproia KoiaeOaHuit MaTeMaTHYecKoro MasTHUKA.
Omnpenenenye 4acToThl U Ieproia KoiaeOaHui Npy>KUHHOTO MasiTHUKA

9.7 HccnenoBanue 3aBUCUMOCTH TEpHOAa KoJeOaHWN MOJBEUICHHOTO K HUTU Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH TIEpHOJa KOJICOAHUH MPYKHMHHOTO MasiTHHKA OT Macchl rpysa. IIpoBepka
HE3aBUCHMOCTH IepHosia KoJieOaHuM Tpy3a, MOJBEIIEHHOIO K HUTH, OT MacChl Ipy3a U >KECTKOCTH
npyxuHsl. I3Mepenne yckopeHust cBOOOIHOTO MaieHus

9.8 dusnyecKkue ABICHUS B MPUPOJE: BOCIPUATHE 3BYKOB JKUBOTHBIMHU, 3€MIIETPSICEHHE, CEHCMHUYECKHE

' BOJIHBI, IIyHaMH, 3XO0
9.9 TexHuyeckue ycTponcTBa: 3X0JIOT, UCIIOJIb30BAHUE YIIbTPa3ByKa B ObITY U TEXHUKE
OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
10 10.1 DNeKTpOMarHUTHOE MoJjie. DIeKTPOMarHUTHbIE BOJHBL. CBOWCTBA AJIEKTPOMATrHUTHBIX BOJH
10.2 [IIxana 3neKTPOMarHUTHBIX BOJIH
10.3 DJeKTpoMarHuTHas nmpupojia ceeta. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA
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104 [TpakTuyeckue paboOTHI:
' W3ydeHue CBOICTB 3JIEKTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TelieoHa
105 @dusnyeckue SBIECHUS B MPHPOJAE: OHOJIOTHYECKOEe [EHCTBHE BHJIMMOIrO, YIbTPapHUOIETOBOTO HU
' PEHTT€HOBCKOIO U3y4eHUN
10.6 TexHu4eckue ycTpoicTBa: UCIOIb30BAHUE AJICKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3U
CBETOBBGIE SBJIEHUA
11.1 JlydeBas monenb cBera. IcTouHnku cBeTa
11.2 [IpsamosnuHeitHOe pacIpoCTpaHEHHE CBETa
11.3 Otpaxenue ceta. [nockoe 3epkano. 3aKkoH OTpakKeHUs CBETa
11.4 [Ipenomnenue cBeTa. 3aK0oH npenomieHus cBera. [lomHoe BHyTpeHHee OTpakeHue CBETa
11.5 Jlunza. Xop tyyeil B 1uH3€
11.6 OnTudeckas cucremMa goroanmnapara, MUKPOCKOTIA U TEIECKOIIa
11.7 I'ma3 xak onrtuyeckas cucrema. biM30pykocTs U JAIBHO30PKOCTh
i 118 Paznoxenue 6enoro ceeta B criektp. OnbiTel HetoToHA. Ciio)keHue creKTpaabHbIX IBETOB. Jlucnepcust
' cBeTa
[TpakTudeckue pabOTHI:
HiHPar###lccnenoBanne 3aBUCUMOCTH yTJila OTPaXE€HUsI CBETOBOTO JIyda OT yIJla Ma/ieHusl.
#HiHPar###l3yueHre xapakTepUCTHK N300pakKeHH MIpeIMeTa B TUIOCKOM 3epKalie.
11.9 #HiHPar###lccnenoBanne 3aBUCHMOCTH YIUIa TIPEJIOMIJIEHHSI CBETOBOTO Jy4ya OT yrIJjla MaJeHHs Ha
TPaHUIE «BO3AYX — CTEKIIO».
#HiHPar### lonydyenne n300pakxeHHi ¢ TOMOIIbIO COOMPAIOIIEH JINH3BI.
#iHPart##Onpenenenre GOKyCHOTO PacCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIEH JINH3HI.
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11.10

HH#HPar####ONBITHI 110 Pa3JI0KEHUIO OEJI0ro CBeTa B CIIEKTP.

#H##Par###ONBITHI 110 BOCIPHUATHIO [IBETA MPEIMETOB IIPH UX HAOIIOACHUH Yepe3 IBETOBBIC (DUIIBTPHI

du3nyeckue SABJICHUS B npupoac: 3aTMECHUA Comxna u .HYHBI, OoBE€Ta TEJI, OIITUYCCKUC ABJICHHUA B

atMocdepe (uBet HeOa, pedpakIus, paayra, MUPax)

11.11

TexHUUECKue yCTPOUCTBA: OUKH, IEPUCKOT, (hOTOANapar, ONTHUYECKUE CBETOBOIbI

12

KBAHTOBBGIE ABJIEHUA

12.1 OmneiTel Pe3epdopna u mianetapruas Mojienb atoma. Mozenb aroma bopa

12.2 Hcnyckanue u nornouieHue ceera atoMoM. KBanThl. JInHeluaTeie cieKTpbl

12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHUs

12.4 Crpoenue atomHoro siapa. Hykinonnas Mmoziens aToMHOro siapa. M30Tomnsl

12.5 PannoaktuBHble npeBpamienus. llepuon nomypacnana aTOMHBIX s€p

12.6 SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsA0BOI0O U MacCOBOTO YHCEN

12.7 OHeprus CBs3U aTOMHBIX siiep. CBA3b MAacChl U SHEPTUU

12.8 Peakiuu cuntesa u nenenus sigep. Ucrounnku snepruu CoiiHIA U 3BE3NT

12.9 Snepnas sHepreTuka. JleiicTBUE palMOAKTUBHBIX M3JIy4YEHUHN Ha )KMBBIE OPTaHU3MBbI
[TpakTiueckue paboThI:

1210 HaGnroneHue CIIONIHbIX ¥ TMHEHYATHIX CIIEKTPOB U3ITYUYCHUS.

. HccnenoBaHue TPEeKOB: U3MEPEHNUE YHEPTUHU YACTHIIBI IO TOPMO3HOMY ITyTH (110 oTOorpadusim).

W3mepenue paanoakTuBHOro hpoHa
dusnyeckue SBICHUS B NPUPOJE: €CTECTBEHHBIM paJAMOAKTUBHBIN (OH, KOCMHUYECKHE JIy4H,

12.11 PaAMOAKTUBHOE M3JTyUYEHHUE MPUPOJHBIX MHUHEPAJIOB, JAECUCTBUE paJUOAKTUBHBIX M3IYyYEHUNH Ha

OpraHu3M 4YC€JI0BEKaA
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MPOBEPSIEMBIE HA OI'D IO ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOH
OBPA3OBATEJBHON MPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiembie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 0230BOr0 YPOBHSI OCBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

ITonnmanue posin pU3MKHN B HAYYHOM KapTHHE MUPA; CPOPMHUPOBAHHOCT 0a30BBIX NPECTABICHUN O 3aKOHOMEPHOM
CBSI3U W TIO3HABAEMOCTH SIBIICHHUI MPHPOJIBI, O POJIH SKCIIEPUMEHTa B (PHU3HKeE, O CHCTEMOOOpa3yrouel poin (pru3nku
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH, 00 IBOIOIUH (PU3NYECKUX 3HAHUHN U UX POJIHU B LIEIOCTHON
€CTeCTBEHHOHAYYHOH KapTHHE MHUpA, O BKJIAJC POCCHUCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,

00BsCHEHHE IMPpOLECCOB OKPYIKAOIICTO MHUPA, PA3BUTHC TCXHHUKU U TEXHOJIOT UM

3HaHuA 0 BHAaX MaTCpuu (BeH.IeCTBO n none), O IABMKCHHHU KaK crocooe CyHICCTBOBAHUA MATCPUU, 00 aTOMHO-

MOJICKYJISIPHOH TEOpHUHM CTPOCHHS BEIIECTBA, O (PU3NYCCKOW CYIIHOCTH SIBJICHHA MPHPOABI (MEXaHUYECKHUX,

2 TEIUIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHUE PA3IMUaTh SIBICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOICTB
U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (U3UYECKOE SBIEHUE, YMEHHE PpAaclO3HaBaTh IPOSBICHUE
M3YYEHHBIX (PU3NUECKUX SIBJICHUH B OKPY’KAIOLIEM MUPE, BBIJEIISAS UX CYLIECTBEHHbIE CBOWCTBA (TIPU3HAKK)
Brnagenue ocHoBaMM MOHSATUHHOTO amnmapaTa ¥ CHMBOJIMYECKOTO s13bIKa (PU3UKU U UCIIOJIb30BAHUE UX JJISl PEILICHUs

3 yueOHBIX 3aJay; yMEHHME XapaKTepu30BaTb CBOWCTBA TeJ, (U3MYECKUE SBICHHMS M TPOLECCHI, HCIIOJIb3Ys
(GbyHIaMeHTalbHbIE U SMIUPUUECKHE 3aKOHBI

4 YMeHue onuceiBaTh U3y4eHHbIE CBOMCTBA TeN U (PU3HUECKUE SBJICHUS, UCIIONIb3Ys (PU3HUecKre BETUUYUHbI

s Brnagenue ocHoBaMu METOI0B HAYYHOTO MTO3HAHUS ¢ YYETOM COOIMIOACHMSI TPaBHII O€30M1aCHOTO Tpy/a: HaOII0IeHE

(bU3NYECKUX SBIICHHIMA:
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YMEHHUE CaMOCTOSITENIbHO cOOMpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY M3 JaHHOro Habopa o0opynoBaHHS 110
MHCTPYKIIUH, ONUCHIBATH XOJI OTbITAa U 3aIMCHIBATh €r0 PE3yIbTaThl, (HGOPMYIHPOBATH BHIBOIBL;

MPOBEJICHUE NPSAMBIX W KOCBEHHBIX HM3MEpPEHHH (U3MUECKUX BEIMYMH: YMEHHME IUIAaHUPOBAaTh HW3MEPEHUs,
CaMOCTOSITENIbHO COOMpATh IKCHEPUMEHTAIbHYI0 YCTAHOBKY IO WHCTPYKILIHMH, BBIUMCIATH 3HAUEHUE BEIMYUHBI U
AQHAJIM3UPOBATH II0JIyYCHHBIC PE3YJIBTAThI C YYETOM 3aJaHHOM NIOTPELIHOCTH PE3YJIbTaTOB U3MEPEHHUN;

MIPOBEJICHUE HECTIOXKHBIX IKCIEPUMEHTAIbHBIX HCCIEIOBAaHUIM; CAMOCTOSITEILHO COOMpaTh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY W HPOBOJIUTH HCCIEIOBAHUE 1O MHCTPYKLHUH, MPEACTABIATH MOJYYCHHBIE 3aBHCUMOCTH (DU3NYECKUX

BCJINYHH B BUJC Ta6J'II/II_[ u l"pa(i)I/IKOB, YUUTBIBATH NOTPCUIHOCTH, ACJIATh BEIBOJBI I1IO PE3YyJIbTaTaM UCCICAO0BAHUS

[Tonnmanue xapakTepHBIX CBOMCTB (pU3MUECKUX MOJenel (MaTepuanbHasi TOUKa, a0COMIOTHO TBEPOE TENI0, MOEIN
CTPOEHHUS Ta30B, KUJAKOCTEH M TBEPIBIX TEJ, IUIAHETapHAsi MOJETh aTOMa, HYKJIIOHHAsT MOJIEJIb aTOMHOTO Sipa) U
YMEHHE MIPUMEHSTh UX 7151 O0bsICHEHHS (PU3NUECKHUX TIPOIIECCOB

YMmeHue oOBACHATh (U3NYECKUE MPOIECCHl U CBOMCTBA TeN, B TOM YHUCJIE U B KOHTEKCTE CUTYyallUud MPaKTHKO-

OPHUCHTHPOBAHHOI'O XapaKTEpa, B HaCTHOCTHU, BBIABJIATH MPUINHHO-CICACTBCHHBIC CBA3HW U CTPOUTH OOBSACHCHHE C

OTIOPO Ha U3yYEHHBIE CBOMCTBA (DU3NUYECKUX SIBICHUH, (PU3HUUECKUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJICIH

YMeHue pematb pacu€THbeie 3a7aun (Ha 0aze 2 — 3 ypaBHEHUM), UCTOIB3Ysl 3aKOHBI U (HOPMYJIbI, CBSA3BIBAIOIINE
(u3nuecKkrue BETHMYMHBI, B YaCTHOCTH, 3alHMCHIBATh KPAaTKOE YCIOBHE 33/1aYH, BBISBIATH HEIOCTAIOIINE TaHHbBIC,
BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIEC ISl €€ pellleHus, UCTOJIb30BaTh CIPABOYHBIC JaHHBIC, TPOBOIUTH
pacuéTel M OLIEHHWBATH PEATUCTUYHOCTh IMOJYYEHHOTO 3HAYeHUS (DU3MUYECKON BEIHUYMHBI, YMEHHUE OMpPENeNsTh

pa3MepHOCTh (U3UYECKON BETMUYMHBI, OIYYECHHON IPU PELLICHUH 3a1a4U

YMeHue xapakTepu3oBaTh MPUHIMIBI JEHCTBHUS TEXHUYECKUX YCTPOWCTB, B TOM YHCIE OBITOBBIX NPUOOPOB, U
MPOMBIIIICHHBIX TEXHOJIOTHYECKUX MPOILIECCOB MO MX OMHCAHUIO, UCMOJIb3Ys 3HAHUS O CBOMCTBAX (PU3MYECKHX

SIBJIGHUN ¥ HE0OXOAUMbIe (PU3NUECcKHe 3aKOHOMEPHOCTH
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10

11

YMeHue UCIonIb30BaTh 3HAHUS O (PM3MUECKUX SIBJICHUSX B TIOBCETHEBHOW KU3HU Ui oOecreueHusi 0€30MacHOCTH
pu oOpanieHny ¢ OBITOBBIMU MPUOOpPAMU M TEXHUUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3[I0POBbS M COOJIIOICHUS
HOPM JIKOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOMICH cpejie; MOHUMaHNue HEOOXOAMMOCTH IPUMEHEHUS JOCTHKCHHM

(bl/I3I/IKI/I 1 TEXHOJIOTHI I paliliOHAJIbHOI'O ITPUPOAOII0JIB30BaHUSA

OnpIT moucka, npeoOpa3oBaHUs W MpeAcTaBieHUs MHGopManuu (U3UYECKOTO COAEPXKAaHUSA C HCIOJIb30BaHHUEM
MH()OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUN; YMEHUE OIICHUBATH JOCTOBEPHOCThH MOTYYCHHON HMH(OpMAIIUU
Ha OCHOBE MMEIOIINXCS 3HAHUH U JOMOIHUTEIBHBIX HCTOYHUKOB; YMEHHE UCIIOJIb30BaTh MPY BHIMOIHEHUH YUEOHBIX
3aJlaHui HAyYHO-TIONMYJIPHYIO JUTEPaATypy (U3NYCCKOTO COJNEPKaHWs, CIPABOYHBIC MaTepUaNbl, PECYPCHl CETH
WuTepHer; BnageHre 0a30BbIMH HaBbIKaMH MpeoOpa3zoBaHus HH(GOPMAIIMU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
YMEHHE CO37]aBaTh COOCTBEHHBIC NMHUCHbMEHHBIE U YCTHBIE COOOIICHUS HAa OCHOBE WH(MOpPMAIMU U3 HECKOJIbKHX

HCTOYHHUKOB
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HHEPEYEHD 3JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D 110 ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
1.1 Mexanuyeckoe aBmxeHue. Marepuanbhas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD JBUKEHUS
15 PaBHOMepHOE 1 HepaBHOMEpHOE aBMkeHHE. CpeaHsisi CKopocTh. DopmyIia sl BEBIYUCICHUS CPETHEH CKOPOCTH: V = S/t
PaBHOMepHOE mpsAMoONMHENHHOE [BIKEHHE. 3aBUCHUMOCTh KOOpDAMHATHI TeJa OT BPEMEHHM B Cly4ae pPaBHOMEPHOTO
MPSIMOJIMHEHHOTO IBMYKCHHUSI:
l. =
3 W) =x,+0f
I'paduiku 3aBUCHUMOCTH OT BpEMEHH ISl TPOEKIIMKA CKOPOCTHU, MPOEKIMH TepEeMEIIeHHUs], ITyTH, KOOPAUHATHI TP PABHOMEPHOM
MPSIMOJTMHEHHOM JIBHXKCHUH
3aBUCHMOCTh KOOPJIMHATHI T€JIa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO IBHKCHHUSI:
2
Sy =vg #f+ay* =
1.4 AT Ve T
@opMyIIbl 7151 MPOESKIUU NTEPEMENIEHUS, TPOEKLINN CKOPOCTH U MPOEKINUN YCKOPEHUS MPU PAaBHOYCKOPEHHOM MPSAMOJIUHEHHOM
JIBUKEHUU:
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1.5

1.6

2
t
.sx(a‘]=v‘]x-a‘+ax-g.

U_\'(f) =Up, T, 1,

a. (r)=caonst,

] .l
- — - = F}
Uiy Uix a8y

I'paduku 3aBHCUMOCTH OT BPEMEHH JUISl IPOCKIUH YCKOPEHUS, TPOEKLIUU CKOPOCTH, MPOSKIIUH MTEPEMEIIECHUS, KOOPAUHATHI IIPH
PaBHOYCKOPEHHOM MPSAMOJIMHEWHOM JIBUKEHUU

CBobosnHoe naneHue. @opMylibl, ONMUCHIBAIOLINE CBOOOJHOE MaJieHHE Teja MO BEPTUKAIM (JABMKEHHE Tejda BHU3 WIM BBEpX
OTHOCHUTEJIbHO MOBEPXHOCTU 3eMiH). ['paduku 3aBUCMMOCTH OT BPEMEHHU JJIsl MPOEKIUH YCKOPEHUS, MPOEKIMHU CKOPOCTH U
KOOP/AMHATHI IPU CBOOOAHOM IaJCHUU TeJa [0 BEPTUKAIU

CKopocTh paBHOMEPHOTO JBUKEHMSI T€Ja 110 OKPY>KHOCTH. HarpaBiieHue ckopocTH.

CDopMyna AJIL BBIYUCJIICHUSA CKOPOCTHU YC€PE3 pafuyC OKPYKHOCTH U IICPUOJ 06paH_IeHI/I${Z

2MR
o=
T

HeHTpOCTpeMI/ITeHBHOC YCKOpPCHHCE. HaHpaBJIeHI/Ie HEHTPOCTPEMUTCIILHOTO YCKOPCHU. (DOPMY.TIa JJIs1 BBIYUCIICHUSA YCKOPCHUA:

d)opMlea, CBA3bIBAOMIAA IEPUOA U YACTOTY O6paH_[eHI/I$IZ

Vo= ?
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Macca. I1notHocts Bemectsa. @opmyia 1 BBIYUCICHUS IIIOTHOCTH:

_m

1.7 V
1.8 Cuia — BexkTopHas ¢puzudeckas BeaudrHa. CI0KeHHUe Chl
1.9 SBnenune unepuuu. [lepsriit 3akon HproToHa
Bropoii 3akon HerotoHa:
1.10 F=m-d
CoHaripaBieHHOCTh BEKTOPa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, ICUCTBYIOIICH Ha TEJO
Bzaumopeiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. p I _P-I—Q
Tpenue nokost U TpeHUe CKOIbXeHUs1. @opMyia Jj1sl BBIYUCIECHUS MOYJISL CUJIbI TPEHUS CKOJIbKEHUS:
F_=pn-N
1.12 R
Hedopmarus tena. Yrpyrue u Heynpyrue aegopmaruu. 3akoH ynpyroi aedopmanmu (3akon ['yka):
1.13 F=k-Al
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1.14

BCCMI/IpHOC TATOTeHHE. 3aKOH BCEMHUPHOI'O TAT'OTCHUA:

my -,
F=Gg.—1 _2
R
Cwuta TshkecTH. Y CKOpeHHe CBOOOHOTO MaICHUSI.
dopmyia IS BEIYUCIEHHS CUITBI TSOKECTH BOJIM3H moBepxHocTH 3emin: F = mg.

JBmwxenue mnanet Bokpyr Connna. [lepas kocMuueckasi ckopocts. HeBecoMOCTh U neperpy3ku

1.15

1.16

1.17

1.18

Wmnynbce Tena — BeKTopHast (pr3nyeckasi BeIMIUHA.
p=mi
I/IMHy.TIBC CHCTeMEI Tel. I3MeHeHne HUMITYJIbCA. I/IMHy.TIBC CHJIbI
3aKkoH COXpaHCHUA UMITYJIbCa JJIsL 3aMKHYTOI>’I CUCTEMBI TCII:
D=mU, +m, U, =const
PeakTtuBHOE ABHKEHHUE

Mexann4deckas pa60Ta. d)opMyna JJIA BBIYMCIICHUA pa6OTLI CHIJIBI:

A=Fsoosc

MexaHn4deckas MOIIHOCTh:

nN=4
r

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. (DopMyna JUISL BEIYUCIIEHUS. KHUHETHYECKOM OHCpPTHUHU:
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1.19

1.20

}JEJE
By

Teopema o0 kuHeTHUecKOU sHeprun. Popmyra i BEIYMCICHHS IOTEHIIMAIIBHOM YHEPTUNU Tea, IOAHATOTO

Hag 3eMIIEH:

E,=mgh

Mexanndeckasl SHEpTHUsL:
E=E;+E p

3aKOH COXpaHEeHMsI MeXaHH4ecKoH sHeprun. Gopmyna s 3aKOHA COXPAaHEHUSI MEXaHUYECKOW SHEPTUU B OTCYTCTBHUE CHUIT
TpeHus: E = const.

[IpeBpariieHre MEXaHUYECKON YHEPT UM IIPH HATHYUH CHJIBI TPEHHS.

[IpocTeie MeXxaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Peruar. Moment cuibl: M - Fl.

VYcioBue paBHOBECHS pblyara:
M +M, +...=0
[ToasuxubIi 1 HeMOABWKHBIN O0510ku. KITJI mpocThix MeXaHU3MOB,

n= Anonesnas

Aﬂrpaqem A

1.21

JlaBiienure TBEPAOTO TENa.

99



CDopMyna JUIA BBIYUCJIICHUSA JaBJICHUA TBépI[OFO TCa:

_F

JaBnenue raza. ATMmocepHoe aBJIeHHE.

FI/II[pOCTaTI/ILIGCKOC JaBJICHUEC BHYTPH KUAKOCTH.

@opMyiia s BBIYMCIICHUS 1aBJICHUS BHYTPU KUIKOCTH:

P=pgh+DPuy,
1.22 3akoH [lackans. 'unpaBauyeckuii mpecc
3akoH Apxumena. opmyna A ONpeAeseHNs BHITATKUBAIOIIECH CUJIbL, IEUCTBYIONIEH Ha TEJI0, MOTPYKEHHOE B )KUAKOCTh MU
ras:
1.23
Fam =PEV
VYcnosue miaBanus tena. [lnaBanue cynoB 1 Bo3ayxoIiaBaHUE
Mexanunueckue konebdaHus. AMIUIUTY /1A, HEPUOJT U yacToTa Kosebanuil. @opMyiia, CBA3bIBAIOIAS YACTOTY U MEPHOJ KOJIeOaHUH:
1.24 1
YT
1.25 Matemaruueckuil U Npy>KUHHBIN MasTHUKH. [IpeBpatieHre sHepruu npu KonedaTeIbHOM IBUKEHUU
1.26 3aryxatomue kojebanus. Beinyxennsie konebanus. Pezonanc
Mexannueckue BoJiHbL. [IpoonpHbIE U TONepeuHble BOIHBL. J{JIMHA BOJIHBI M CKOPOCTh PAaCpOCTPAHEHUS BOJIHBI:
1.27 L=v-T
1.28 3ByK. 'poMKOCTb U BbIcOTa 3ByKa. OTpaxkeHHEe 3ByKOBOM BOJIHBI Ha IpaHHIIe ABYX cpell. MH(ppa3Byk U yIbTpa3ByK
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1.29

1.30

IIpaxmuyeckue pabomul

W3mepeHue cpeaHell MIOTHOCTH BELIECTBA; apXUMEI0BOW CUIIbI; KECTKOCTU MPYXKUHBI, KO3((UIMEHTA TPEHUS CKOJIbXKEHUS;
paboThI CHITBI TPEHHUSI, CUJIBI YIIPYTOCTH; CPETHEH CKOPOCTH ABMKEHHSI OpYyCKa 110 HAKJIOHHOH IUIOCKOCTH; YCKOPEHUs OpycKa mpu
JBYDKEHUM IO HAKJIOHHOM IIOCKOCTH; YacTOThl M Iepuoja KojeOaHMM MaTeMaTHMYeCKOro MasTHHKA; 4acTOThl M Iepuona
KoJe0aHuil MPYKUHHOTO MAsITHUKA; MOMEHTA CHJIBI, ICHCTBYIOIIETO HA phIvar; paboThl CHIIBI YIIPYTOCTH MPHU MOABEME Tpy3a ¢
MIOMOILBIO HEMOABHIKHOTO 0J10Ka; pabOThI CHJIbI YIPYTOCTH IIPU MOABEME I'py3a C IOMOILBIO TOJABUAKHOIO OJI0KA.
HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CWIIBI OT 00BEMa TOTPYKEHHOHM YacTW Telda M OT IUIOTHOCTH JKUJKOCTH;
HE3aBHCHUMOCTH BBITAJIKUBAIOILEH CUJIBI OT MAcChl T€JIa; CUJIbI TPEHMSI CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JABJICHMS U OT poJa
MMOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIONIEH B MPYKUHE, OT CTENEHU AcPopMaIii NPy KHHBI; YCKOPEHUsT OpycKa OT yruia
HaKJIOHA HalpaBJIAoLIeH; meproaa (4acToThl) KoJIeOaHUH HUTSIHOTO MasiTHUKA OT JUTMHBI HUTH; Iepro/ia KoJeOaHui py>KUHHOTO
MasATHHKaA OT MAcCChI I'py3a U JKECTKOCTHU IMPYXHUHBI; UCCIICAOBAHUC HC3aBUCHUMOCTHU IICpUOaa KOJIEOAHUN HUTSIHOT'O MasiTHUKA OT

MacCChl I'py3a. HpOBepKa yCJIOBUS PABHOBCCHUSA pblvara

Qu3zuueckue a61eHUsA 8 Npupooe: IPUMEPHI IBUKESHHUSI C PA3TMUYHBIMU CKOPOCTSIMU B )KUBOW M HEXKUBOU MPUPOJIE, JCHCTBHE CHIIBI
TpEHUs B MPUPOJIC U TEXHHUKE, MPUIUBBI U OTJIMBBI, ABMKCHHUE TIaHET COJHEYHOM CHUCTEMBbI, PEAKTUBHOE JIBH)KCHHE KUBBIX
OpPraHHM3MOB, pbIUard B TeJie YeJOBEKa, BIMSHUE aTMOC(EpHOro JaBlEeHUs HA JKUBOW OpraHU3M, IJIaBaHHE PbIO, BOCIPHUITHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMu4ecKue BOJIHBI, IyHaMH, 3X0O

1.31

Texnuueckue ycmpoiicmea: COUAOMETP, NATYUKH MOJOKEHUS, PACCTOSIHUS U YCKOPEHUS, TUHAMOMETP, MOJIIUIHUKH, PAKETHI,
phluar, TOABMXHBIM M HEMOJABM)XHBIM OJIOKH, HAKJIIOHHAS TUIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY, COOOMIAIONINECS COCY/IbI,
YCTPOMCTBO BOAOMPOBOJAA, THIPABIMUYECKUN TIpecc, MAaHOMETp, OapoMeTp, BEICOTOMEp, TOPIIHEBONH HACOC, apeOMETp, IXOJIOT,

HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TeOpUHN CTPOEHHUS BelecTBa. Moienu TBEPAOro, )KUAKOTO U ra3000pa3HOro

COCTOSIHUM BEIleCTBA. KpI/ICTaJIHI/I‘-IeCKI/Ie n aMOp(I)HBIC TCI1a
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2.2 JIBrokeHue yacTull BeniecTBa. CBsA3b CKOPOCTHU JABWKEHHS YacTHI] ¢ TemIiepatypoil. BpoyHoBckoe nBmxenue, muddysus
23 CMaunBaHUE U KalWUISIPHBIE SBJICHUS
24 TemoBoe paciiupeHue u cxxatue
2.5 TennoBoe paBHOBECHE
2.6 Bnytpennss sneprus. Pabora u Temonepeaava kak crocoObl K3MEHEHHS! BHYTPEHHEH SHEPTUU
2.7 Bune! Teronepenayn: TemIONPOBOJHOCTb, KOHBEKIIUS, U3TyUCHHE
HarpeBanue u oxnaxaenue ten. KonnuecTBo TEIIOTHL. Y AeNbHas TEIIOEMKOCTD:
2.8 =cmlt,—t,)
QO=cml|t, -1,
3aKOH COXpaHEHHUs YPHEPTUH B TEIUIOBBIX MPOIECCcax. Y paBHEHUE TEIUIOBOTO OajlaHca:
2.9 O +0, +..=0
Hcnapenne n xoHneHcanus. M3MeHeHne BHYTpPEHHEN SHEPIuu B MPOIECCEe UCMApEeHMs] U KOHAEeHcaunu. Kunenue XuAKocTH.
2.10 VY nenpHas Teriora napoodpazoBanusi: L = O/m
2.11 BrnaxnocTs BO3ayXa
[InaBnenne u kpucrtammszanus. V3MeHeHHe BHYTpEHHEW 3HEpPrUM NpU IUIABJICHUM M KPUCTAIM3aluu. YenbHas TeIuioTa
TIJIaBJICHUS:
2.12

e

m
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BHyTpeHHSIs SHeprus CropaHus TOIUIMBA. Y AebHAast TEIUIOTa CTOpaHUs TOIUNBA: ¢ = O/m

2.13
2.14 [Tpununs! paboTs! TemioBbix apurareneit. KITJl teruioBoro apuratens
IIpaxmuueckue pabomul
W3mepenue yaenbHON TEIIOEMKOCTH METAJNIMYECKOr0 LUIMHIPA; KOJWYECTBA TEIUIOTHI, IOJyYEHHOIO BOJIOM KOMHATHOM
515 TeMIIepaTypbl (PUKCHPOBAHHOM MAacCChl, B KOTOPYIO OMYIIEH HArpeThli MMIMHIP; KOJMYECTBA TEIUIOTHI, OTAAHHOTO HArpeThIM
' LUIMHIPOM, ITOCIIE OIYCKAHMS €r0 B BOAY KOMHATHOM TEMIIEpaTypbl; OTHOCUTEIBHON BJIAXKHOCTH BO3yXa; yIEIbHON TEIJIOTHI
IaBjieHus apaa. VccienoBaHue M3MEHEHUs TeMIEpaTyphbl BOJBI MPU PA3JIMYHBIX YCIOBMSIX; SBJIEHUS TEIUIOOOMEHa IpH
CMEIINBAHNUN XOJIOJHOW U TOpsideil BOJBI; IPOLIECCA UCTIAPEHUS
516 Qusuueckue sAeneHUss 8 npupode: MOBEPXHOCTHOE HATSKEHHE W KAaNWUIAPHBIE SIBICHUS B MPHUPOJE, KPUCTAIUIBI B MPUPOJE,
' m3nydenue ConHila, 3amep3anue BOJ0EMOB, MOPCKHUE Opu3bl; 00pa3oBaHKME POCHI, TyMaHa, UHEsl, CHEeTa
517 Texnuueckue ycmpoticmea: KanuuIsipbl, IPUMEPHI UCTIOIb30BaHUS KPUCTAILIOB, )KUIKOCTHBIA TEPMOMETD, TaTYUK TEMIIEPATYPBI,
' TEPMOC, CCTeMa OTOIIEHUS JOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOuHa, JBUTaTellb BHYTPEHHETO CrOpPaHus
3 OJIEKTPOMAT'HUTHBLIE ABJIEHUA
3.1 OnexTpuszanus Tein. J[Ba Buaa 3JIeKTPUUECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsiia
34 Onextpuueckoe mnoje. Hanpsxk€HHocTh 3nexTpuyeckoro mnods. IIpuHIMI cyneprno3uiuu 3JIEKTpUYECKUX TMoned (Ha
' KayeCTBEHHOM YPOBHE)
3.5 Hocurenu anextpudeckux 3apsioB. JelcTBUE JIEKTPUYECKOTO MOJI Ha 3JIEKTpUYECKHe 3apsabl. [[pOBOJHUKY U TUANEKTPUKH
36 ITocTosiHHBIN 31eKTpUYecKui TOK. JleficTBHs anekTpuueckoro Toka. Cuna toka. Hanpskenue.

I=q/t, U=A4/4
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DJIEKTPUYECKOE CONPOTUBIICHHE. Y ICTbHOE AIEKTPUIECKOE COIPOTUBIICHHE:

3.7 R = pl/S
13 3akon Oma aiist yyactka snekrpuueckor nernu: [ = U/R
[TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:
I, =1, U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTUHEHNUE TPOBOJHUKOB PABHOTO CONMPOTHUBIICHUS:
U=U;I=]+I;R=2.
& Fe ?
CwMmelanHble COETMHEHUS TIPOBOJHUKOB
110 PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
3.11 O=I"-R-t
3.12 OmnbIT OpcTena. MarHuTHOE 1MOJIe MPSIMOTO MPOBOAHUKA ¢ TOKOM. JINHUHM MarHUTHON WHIAYKITUN
3.13 MarauTHoOe noje MOCTOSHHOT0 MaranuTa. B3anmoeiicTBre ITOCTOSTHHBIX MAarHUTOB
3.14 JlelicTBue MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM
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3.15

OneiTel Dapanes. SBneHue 3neKTpoMarHuTHON MHAyKUuu. [Ipasuino Jlenua

IIpaxmuueckue pabomul
W3mepenue 37eKTpHUUecKOro COPOTUBRIECHUS PE3UCTOPa; MOIIIHOCTH 3IEKTPUUYECKOTO TOKa; pabOTHI AJIEKTPUUYECKOTO TOKA.

HccnenoBanue 3aBUCHMOCTH CHUJIBI TOKA, BOZHHUKAIOIIETO B IPOBOAHMKE (PE3UCTOPBHI, JIAMIIOUKA), OT HANPSIKEHUS HAa KOHIAX

3.16 IIPOBOJIHUKA; 3aBUCHUMOCTU CONPOTHUBIIEHHMSI OT JJUHBI NPOBOAHMKA, IUIOLIAJM €ro IOMNEpPEeYHOro CEYeHHs U YAEIbHOIo
COIIPOTHBIICHUS.
ITpoBepka npaBuiIa A NEKTPUUECKOrO HANpPsHKEHUS NIPU IOCIEI0BATEIbHOM COCAMHEHUH TPOBOJHUKOB; IPAaBUiIA AJIS CUIIbI
ANEKTPUYECKOT0 TOKA IIPU MapajliIeIbHOM COEAMHEHUN IPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKa)

317 Dusuueckue A61eHUs 8 NPupooe: SIEKTPUIECKUE SBICHUS B aTMOC(Epe, HIEKTPHUECTBO KUBBIX OPraHU3MOB, MATHUTHOE TI0JIE

' 3emiu, Apeid moocoB, poib MarHUTHOTO TOJIS JUIs XKU3HU Ha 3emiie, OJIIPHOE CUSHUE

Texnuueckue ycmpouicmea: BJIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, pEOCTaT, CYETUYMUK DJIEKTPUYECKOH dSHepruw,

3.18 JIEKTPOOCBETUTENbHBIE IPUOOPHI, HAarpeBaTelbHbIE 3JIEKTPONPUOOPH!  (MPUMEPHI), 3JEKTPUUYECKHUE NPEIOXpPaHHUTENH,
AJIEKTPOMArHuT, 3JIEKTPOBUTATENb IOCTOSIHHOI'O TOKA, FEHEPAaTOp MOCTOSIHHOTO TOKA

3.19 OnexTpoMarHuTHbIe BOJHBI. [1Ikana 37eKTpOMarHUTHBIX BOJIH

3.20 JlyueBast Mmonenb cBeta. [IpsimonuHeitHOe pacipocTpaHEeHUE CBETa

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 [Tpenominenue cBeta. 3aKOH PEIOMIICHHUS CBETA

3.23 Hucniepcus ceera

3.24 JIunza. Xop nyueit B nun3e. @OKyCHOE paccTosiHUE JIMH3bL. OnTHueckas cuia MuH3bl: D = 1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl

3.26 Ipaxmuueckue pabomol
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#iHPartH#l13Mepenne ONTHYECKON CHIIBI cOOMparomiell JUH3bI; (OKYCHOTO PAacCTOSHUS COOMpAromiel JTUH3BI (M0 CBOHCTBY
paBEHCTBa pa3MepoOB MpeaMeTa U U300paKeHus, KOrjaa MpeaMeT paclojiokeH B ABOMHOM (OKyce), MoKa3aTelis MPeIoMICHUS
CTEKIJIA.

###Par###lccnenoBanue CBOWCTBA M300PaKEHMsI, TOJYYCHHOTO C IOMOIIBIO COOMpArOIIEH JUH3BI; M3MEHEHUS (OKYCHOTO
pPAcCTOSIHUS IBYX CJIO’KEHHBIX JIMH3; 3aBUCUMOCTH YIJIa MPEIOMJICHHS] CBETOBOIO Jiyda OT yrja MaJeHUsl Ha TPaHUle «BO3IYyX —

CTCKIIO»

Quszuueckue sasnenus 6 npupode. 3atMmenus Conuua u JIyHbl, 1BeTa Tej, ONTUYECKUE sBIEHUS B aTMmocdepe (1BeT Heba,

327 pedpakmus, pagyra, MUPax)

3.28 Texuuueckue ycmpoticmea: 09Kd, TIEPUCKOII, PoToAIIIapaT, ONTHISCKHE CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHU A

4.1 PannoaktuBHOCT. Anb(a-, 6eTa-, ramma-uznydenus. Peakiuu anbda-u Oeta-pacnaaa

4.2 OmnsiTel Pesepdopaa mo paccesuuro anbda-yactuu. [Inanerapnas mogens atoma

4.3 CocrtaB aToMHOTO0 siipa. M30To1bI

4.4 [lepuon monypacmaaa aTOMHBIX si7ep

4.5 SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsA0BOTO M MaCCOBOTO YHCEI

16 Qu3zuueckue s6leHUss 6 npupooe: eCTECTBEHHBIA PAJIMOAKTUBHBIN (OH, KOCMHYECKHE Jy4YH, PATUOAKTHBHOC HW3ITyUYCHUE
‘ MIPUPOJIHBIX MUHEPAJIOB, NEHCTBUE PAAHMOAKTUBHBIX U3JIyUCHUN HA OPTaHU3M YellOBEeKa

4.7 Texuuueckue ycmpoticmea: CIIEKTPOCKOT, UHIANBUAYATbHBIN 103UMETp, Kamepa BunbcoHa, siepHas sHepreTuka
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®dusuka, 7 kinacc/ [leppimkun A.B., O01iecTBO ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «/IPODAY; AKIoHEpHOE 00IIECTBO
«M3narenscTBO «lIpocBenienne»

» ®usuka, 8 knacc/ [leppimkun A.B., O6mecTBO ¢ OrpaHUnYEeHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIIMOHEpHOE OOIIECTBO
«M3narenscrBo «IIpocBemenne»

» ®usuka, 9 knacc/ [epoimkun A.B., ['yrauk E.M., O611ecTBO ¢ orpaHuYeHHOM OTBETCTBEHHOCTHIO «[IPODA»;
AxunonepHoe o6mectBo «M3narensctBo «IIpocsenienue»

METOINUYECKHUE MATEPHUAJIBI IS YYUTEJIA

[Iporpammel ocHOBHOTO 0011ero oopazopanus. dusmka. 7 — 9 knaccel

(aBTopsr: A.B. Ilepsimikun, H.B. ®unonosuu, E.M. I'yTHHK).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://edsoo.ru/constructor/
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