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HHOACHUTEJBHAA 3AIINCKA

IIporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO OOLIEro oOpa3oBaHMs COCTaBJIEHA HA OCHOBE
IOJIOKEHUH W TpeOoBaHMM K pe3yiabTaTaM OCBOEHHMs Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON TIporpamMmsbl, peactaBieHHbx B PI'OC 00O, a Takke ¢ yuérom denepanbHOM
paboueii nmporpammsl BocrinTanus U KoHuenmmu npenogaBanus yueOHoro npeamera «Pusnkay.

Coneprxanue nporpammbl 1o (HU3MKE HampaBiIeHO HAa (POPMUPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYyYaroIMXCAd U OpraHM3alUI0 W3yuyeHHUs (U3MKU Ha JAEATeIbHOCTHOW OCHOBe. B
nporpaMMme 1O (HU3UKE YUUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro IpeAMeTa B pealu3aluu
tpeboBannit ®I'OC OOO K mMIaHUPYEMBIM JIMYHOCTHBIM W METAlpeJMETHBIM pe3yJbTaTaM
00y4eHHs, a TAK)KEe MEXIPEAMETHBIC CBS3H €CTECTBCHHOHAYYHBIX YY€OHBIX IMPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma mo ¢u3MKe yCTaHaBIMBAET paclpeleleHue ydyeOHOro marepuaiga IO rojam
oOyyenus (IO KiaccaM), TMpeyIaraeT MPUMEPHYIO TIOCIEOBATEIbHOCTh HW3YUEHHS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHsI MPEAMETHOIO COJEPKAaHUS U y4ETE BO3PACTHBIX OCOOEHHOCTEHN
00y4aroImxcs.

IIporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMUYECKON MOMOLIM YYUTEIIO B
COo3JIaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

dusnka ABISETCS CUCTEMOOOPA3YIOIIUM JUISI €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLECCOB M SBJICHHM, M3y4aeMbIX XHMHEH,
Ouosiorueit, actpoHoMue u ¢unMveckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, MPEeAOoCTaBIseT Haumbojee sCHble 00pa3lbl MPUMEHEHHsS HayyHOro MeEToja
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YEeHUS JOCTOBEPHBIX 3HAHUN O MHpE.

OnHa U3 THaBHBIX 3ajad (PU3MYECKOro OOpa3oBaHMs B CTPYKType oOuiero odpa3zoBaHUs
COCTOUT B (OPMUPOBAHMM €CTECTBEHHOHAyYHOW TIpaMOTHOCTM M MHTEpeca K Hayke Yy
o0y4Jaronmxcs.

WN3ydyenne ¢u3uku Ha 0a30BOM ypOBHE MpeArojaraeT OBJaJCHHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO IPaMOTHOCTB:!

® HAy4YHO OOBSICHATH SIBJICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

® UHTEpHpPETUPOBaTh JAaHHbIE M HCIHOJB30BaTh Hay4HbIE JIOKa3aTeIbCTBA IS
MOJIy4€HUs BHIBOJIOB.

Ienmn wu3ydyeHuss (UMK Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHHs OINpENeIeHbl B
Konnenuuun npenogaBanus yueOHoro mnpenmera «®Pusnka» B 00pa30BaTENIbHBIX OPraHU3AIMIX
Poccuiickoit @enepanuy, peaqu3yrOIIMX OCHOBHBIE 0O0IIe00pa3oBaTeiabHble MPOTPaMMBL,
yTBepkI€HHOW pemieHueM Komrermn MuHncrepcTBa mnpocsemenus Poccuiickonn Penepanuu
(mporoxon ot 3 nexadbps 2019 r. Ne [IK4BH).

Hean nzyvyenus pU3NKu:

e npuoOpeTeHHe MHTEpEca U CTPEMJICHUS 00YJaIOUINXCS K HAYYHOMY HU3YyYEHHUIO IPUPOJIbI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® Dpa3BUTHE TMPEACTABICHUA O HAyYHOM METOJ€ TO3HaHUS M  (OPMHpPOBaAHHE

HCCIIEI0BATENBCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBICHUSM;
e (opMHUpPOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3y4eHHUS OCHOB CTPOCHHS
Marepuu U QyHJIaMEHTAITBHBIX 3aKOHOB (DU3UKH;



e (opmupoBaHuE NpEACTAaBICHUN O poMu (U3UKU AJIA PA3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE TMPEJACTaBICHUN O BO3MOXHBIX cdepax Oyayuieil mnpodeccuoHaIbHOM
JeSTeIbHOCTH, CBSI3aHHOM C (PM3MKOHM, MOJATOTOBKA K JalbHEHIIEMYy OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTumkeHre HTHX LeJedl mporpaMMbl IO (U3MKEe HA YpPOBHE OCHOBHOIO OOILEro

o0Opa3oBaHMs 00eCIIeYnBACTCS PEIICHUEM CIeIYIOUINX 3a1a4;

e puoOpeTeHrEe 3HaHUN O AUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAaHHUYECKHX, TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e puOOpETeHHE YMEHUI OMUCHIBATh U OOBSACHATH GU3UYECKUE SBICHHUS C UCIIOJIb30BAHUEM
MOJIYYE€HHBIX 3HAHUM;

® OCBOCHHME METOJOB pEIICHUS MPOCTEHIINX pacu€THBIX 3aJad C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIETICH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHUI HaOII0aTh MPUPOHBIC SIBICHUS U BBIIOIHATH OMBITHI, JIAOOpaTOPHBIE
paboOTBl M DSKCIEPHUMEHTAIbHBIE HCCIEOBAHUS C MCIIOJIBb30BAaHUEM H3MEPHUTEIbHBIX
puOOpoB;

® OCBOCHHE MNPUEMOB pabOTHl ¢ WHPOpMaNUed (U3HUECKOTO COJNEPKAHUsS, BKIIIOYAs
MHPOPMAIIMIO O COBPEMEHHBIX JIOCTWKCHUAX (U3HMKH, aHaIu3 H KPUTUYECKOE
OlleHHBaHUE UH(OPMAIUY;

® 3HAKOMCTBO CO cepamu mMpodhecCuOHATBLHON ACITEIHPHOCTH, CBI3AHHBIMU C (PU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMHU Ha JOCTHKEHHSIX (PU3MUECKON HAYKH.

Ha wusydenue ¢usuku (0a30BbIi ypOBEHb) Ha yYpOBHE OCHOBHOI'O 0OOIIEro oOpa3oBaHUS

otBoautcs 238 vacoB: B 7 kiacce — 68 yacoB (2 "aca B HezeN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINI0), B 9 KJ1acce — 102 yaca (3 yaca B HEJIENI0).

[Ipemyiaraemelii B mporpaMMe mo ¢pu3uKe MnepedeHb JabopaTOPHBIX pabOT M OMBITOB HOCUT
pEKOMEHIaTeNbHBIN XapaKTep, YUUTENb JeJaeT BbIOOp MPOBeIeHNUs J1a00paTOPHBIX padOT U OIBITOB
C Y4ETOM MHAMBHUAYaAJIbHBIX OCOOCHHOCTEN O0y4aroUuXcs, CIUCKa KCIEPUMEHTANbHbBIX 3a/laHuH,
IpeJUlaraéMblX B paMKaX OCHOBHOI'O T'OCY/IapCTBEHHOTI'0 SK3aMeHa 1o (pu3mke.

COIEPKAHUE OBYYEHMUSA
7 KJIACC

Pa3neu 1. ®Pusuka u e€ posib B NIO3HAHMHN OKPY/KAIOIIEro MUpAa.

®usnka — Hayka o mpupojae. SBieHus npuponabl. OU3NUECKHE SIBICHUS: MEXaHUYECKHE,
TEIUIOBbIE, AJIEKTPUUYECKNE, MAaTHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@dusnueckue BenuuMHBL. M3Mepenue ¢undyeckux BeNUYMH. DHU3HUECKHE NPUOOPHI.
[TorpemHocTs u3mMepeHnii. MexxayHapoHas CHCTEMa EANHHIL.

Kak ¢u3uka u qpyrue ecTeCTBEHHbIE HAyKH MU3y4aroT NpUpoy. EcrecTBEeHHOHaYUHBIH METO
MO3HAHUsA: HAOJII0EHUE, TIOCTAHOBKA HAyYHOI'O BONPOCA, BBIABM)KEHUE TUIIOTE3, SKCIIEPUMEHT 10
MPOBEpPKE THIIOTE3, OOBSICHEHHE HaOIomaeMoro sBieHus. OmnucaHue (QU3MYECKUX SBICHUH C
IIOMOILBIO MOJIEIIEH.



Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, FJIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usnueckue mpuOOpPHI U Mpolenypa MPsIMBIX H3MEPEHUH aHaJIOrOBBIM U IU(POBHIM
puOOpPOM.

Jlabopamopuusie pabomot u onvimel.

1. OmpeneneHne HEHBI JEICHUS IKATbl U3MEPUTEIHLHOTO MPUOOpA.
N3mepenue paccTossHUMN.

3. H3mepenue o0bEMa )KUIKOCTHA U TBEPAOTO TeEa.
4. OmnpezgeneHue pa3MepOB MajbIX TEIl.
5. H3mepeHue Ttemmeparypbl IMpU [OMOUIM JKUAKOCTHOTO TEpMOMETpa U JaTdydKa

TEMIIEPATYPHI.
6. IlpoBeneHue wuccireAoBaHMsI [0 MPOBEPKE TUIOTE3bl: JAJBHOCTh IOJIETA ILIAPHKA,
MYLIEHHOTO0 TOPU30HTAJIHO, TEM 0O0JIbIlIE, YEM OOJIBIIIE BHICOTA ITyCKa.

Pa3znen 2. [lepBoHayaibHbIe CBEJeHUS 0 CTPOCHHUHU BelleCTBA.

CrpoeHnue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOECHHE BEILECTBA.

JlBukeHue uactull BemiecTBa. CBsI3b CKOPOCTH JBMKEHMSI YacTHUIl C TEMIIEpaTypoil.
BbpoynoBckoe nBuxenue, auddys3us. BzaumoneldcTBHE YACTHI] BELIECTBA: MPUTSIKEHHE U
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHMS ~ BEIIECTBA: CTPOEHUE Tra30B, IKUAKOCTEH U TBEPABIX
(kpucTauIMyecKux) Tei. B3auMocBsI3p MEXIy CBOWCTBaMH BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIIEKYISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaOGmronenue 6pOyHOBCKOTO JBUXKEHUS.

2. Habmonenne nuddys3un.

3. HaGmroneHue sBiaeHMM, OOBACHSIIOUIMXCA NPUTSHKEHHUEM WM OTTATKUBAHUEM YaCTHUI]

BEILIECTBA.

Jlabopamopuwvie padbomol u onvimol.

1. Ormenka quaMeTpa aToMa METOJOM PSIOB (C UCTIOIB30BaHueEM doTorpaduit).

2. OnbIThl IO HAOJIIOIEHUIO TEIUIOBOTO PAaCHIMPEHUS Ta30B.

3. OmnbITB IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHune U B3auMo/ieiicTBue TeJl.

Mexannueckoe qBUkKeHHE. PaBHOMEpHOE 1 HEpaBHOMepHOE nBHkeHHE. CkopocTh. CpenHss
CKOPOCTH MPU HEPABHOMEPHOM JIBIKCHUH. PacuéT myT 1 BpeMEHH JIBHKCHHSL.

SlBnenne wuHepuuu. 3aKOH WHEpUMH. B3aumonencTBHe TeNl KAk NPUYMHA HW3MEHEHUS
CKOpPOCTHU JBIKEHHMsSI Tel. Macca kak Mepa MHepTHOCTH Tena. [lmotHocts BemectBa. CBsi3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €IMHUIIE 00BEMA BElIeCTBa.

Cuna kak xapakTepuCcTUKa B3auMojiericTBuA Ten. Cuiia ynpyroctu u 3akoH ['yka. M3mepenue
CHJIBI C MTOMOIIBIO JUHAMOMETpA. SIBIeHNE TATOTeHUs U cuiia TsokecTu. Cuia TSKECTH Ha APYrux
nnaHerax. Bec Ttema. HeBecomocTh. CliokeHUE CHII, HANpPaBICHHBIX [0 OJHOM MPSAMOIl.
PaBHogelicTByronas cui. Cuiia TpeHusi. TpeHHe CKOJIBKEHUS U TpPEeHUeE MoKos. TpeHue B mpupoae
U TEXHUKE.

Hemoncmpayuu.

1. HaOmoneHne MEeXaHU4YEeCKOTO IBUKCHHUS Tea.

2. H3mepeHne CKOpOCTH NPSIMOIUHENHOTO JBUKCHUS.



o kW

Habnronenue siBleHUs] HHEPLIUU.

HaGumrotenne n3MeHeHus: CKOPOCTH TP B3aUMOJICHCTBUU TEll.
CpaBHeHME Macc 10 B3aUMOJICUCTBUIO TETI.

Ciio)xeHue cuil, HalpaBJIEHHbBIX IO OJTHOM MPSAMO.

Jlabopamopuusie pabomot u onvimel.

1.

OmnpeneneHne CKOPOCTM DPABHOMEPHOI'O JBMKEHHUS (IIApUKa B KUAKOCTH, MOJEIHU
3JEKTPUYECKOTO aBTOMOOMIIS U TaK J1ajiee).

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHUS Opycka WM IIapuKa MO HAKJIOHHOU
IJIOCKOCTH.

Omnpezenenue WIOTHOCTU TBEPAOIO TeA.

OnepIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsDKeHUs (Aeopmaruu) MpYXKUHBI OT
IIPUIIOKEHHOMN CHUIIBI.

OnbIThI, AEMOHCTPUPYIOLIME 3aBUCHUMOCTh CUJIbl TPEHHUS CKOJBXKEHHS OT Beca Teja U
XapakTepa COINPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJI, JKUAKOCTEN U ra3oB.

Hanenue. CriocoObl yMEHBIIICHUS W yBENWYEHUs AaBieHus. [laBneHue raza. 3aBUCHMOCTh
JaBJeHUs ra3a oT o0béma, Temneparypsl. [lepegada naBneHus TBEPABIMHU TEIAMH, KUJIKOCTIMUA U
razamu. 3akoH [lackansa. IlHeBMaTnueckue MamIMHBI. 3aBUCUMOCTh JABJICHUS KHIKOCTH OT
riyounsl. ['uapocratuyeckuii mapagokc. CooOuiaromuecs cocyabl. [ uapaBmudeckre MeXaHHu3MBbl.

Atmocdepa 3emim u atmochepHoe nasieHue. IIpWYMHBI CyIIeCTBOBAaHHS BO3YIIHOM
obonoukn 3emnu. OmnbiTt Toppuuermu. W3mepenne arMochepHOTO AaBJIeHHs. 3aBUCHUMOCTD
aTMoc(hepHOro aBIeHUsS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A u3mepenus arMocpepHOro
JaBJICHHUS.

JlelicTBHE JKMJIKOCTH W Ta3a Ha MOTPYXEHHOE B HUX Tesio. BrlTamkuBaromias (apXumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.

ok wnNE

3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIEPATYPBI.

Ilepenada naBineHUs KUIKOCTHIO U Fa30M.

Coobmarommmuecst CoCybl.

I'mppasinueckwmii npecc.

[IposiBnenue nerictBus aTMoc(hepHOTO TaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CUITBI OT 00BhEMA MOTPYKEHHON YaCTH Tea U MIIOTHOCTH
KHUIKOCTH.

PaBeHCTBO BBITATKUBAIONICH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TEN: MJIABAHUE WJIU MTOTPYKEHHUE TE B 3aBUCUMOCTH OT COOTHOILICHUS
TIOTHOCTEH TeNa M KUIKOCTH.

Jlabopamopuvie padbomul u onvimol.

1.

HccnenoBanue 3aBHCHMOCTH Beca Telda B BOJE OT 00bEMa MOTPYKEHHOW B KHUJIKOCTb
YacTH TeJIa.

OnpeneneHne BBITAJKUBAIOMIEH CHIIBL, JEHCTBYIOIIEH Ha TENIO, IOIPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKHUBAIOIIEH CUJIbI, IEUCTBYIOLIEH HA TEIO B KUIKOCTH,
OT MAacCCBI TeJa.



4. OnbIThl, IEMOHCTPUPYIOLIUE 3aBHCUMOCTb BBITAJIKMBAIOIIEH CHJIBIL, JEHCTBYIOIIEH Ha
TEJNO B JKUJKOCTH, OT 00bEMa MOTPYXKEHHOW B KHMJIKOCTh YaCTU Teja M OT IUIOTHOCTH
KHUJKOCTH.

5. KoHcrpympoBaHume apeomeTrpa WM KOHCTPYMPOBAHHE JIOAKH M OIpENEICHUE €€
Ipy30M0bEMHOCTH.

Pa3nea 5. PaGora n MoOIIHOCTD. JHEprus.

Mexanunueckast pabota. MOITHOCTb.

IIpocTble MeXaHU3MBI: pblyar, O0JOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecHs phlyara.
ITpumMeHeHMe npaBuiIa paBHOBECHS pblyara K 0J10Ky. «3o00Toe npaBuio» Mexanuku. KITJ[ npocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY M TEXHUKE.

Mexanunueckas sHeprus. Kunerndeckas U nmoreHuuanbHas sHeprus. [IpeBpaimenne ogHOro
BHJIa MEXaHUYECKOW YHEPTUU B IPYrol. 3aKOH COXPAHEHMSI DJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomsl u onsimol.

1. OmnpeneneHue pabOThl CWIBI TPEHHs MPU PABHOMEPHOM JIBXKEHHH Tejla IO

TOPU30HTAIBLHON TOBEPXHOCTH.

2. HccnenoBanue ycinoBHM paBHOBECHS pblyara.

3. Hsmepenne KIIJl HaKIOHHOM IJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUH.

8 KVIACC

Pa3nen 6. TernuioBble siBJ1eHHS.

OCHOBHBIE TOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKOM TeOpHH CTpOeHMs BemiecTBa. Macca u
pasMepsl  atroMoB M MoJieKyl.  OmbIThl, TMOATBEPKAAIOIIME  OCHOBHBIE  IOJIOXKEHMS
MOJIEKYJIIPHOKMHETHYECKON TEOPHUH.

Mopnenu TBEPAOTrO, KUAKOTO U Ta3000pa3HOTO COCTOSHUMN BemlecTBa. Kpucrammudeckue u
amopdusie Tena. OOBICHEHHE CBOMCTB ra3oB, KUJIKOCTEH M TBEPABIX TET HA OCHOBE MOJIOKEHUMN
MOJICKYJIIPHO-KUHETUUeCKOW Teopund. C(CMauuMBaHWe W KaNWUISIPHBIE SBJIICHUS. TeIJIOBOE
pacIIMpEeHHE U CKATHUE.

Temneparypa. CBs3b TeMmmeparypbl €O CKOpPOCTbIO TEIJIOBOTO JBWKEHUS YaCTHII.
Buytpennss sHeprusi. CriocoObl M13MEHEHUsI BHYTPEHHEH SHEpruu: Terionepeaaya U CoOBEpIIeHUE
paboTel. Buasl Terionepenaun: TEMIONPOBOAHOCT, KOHBEKIUS, U3TyYE€HHUE.

KonndecTtBo TermioThl. YenbHas TEIIOEMKOCTh BEIIECTBA. TeIUIO0OOMEH | TEIIOBOE
paBHOBecHe. YpaBHeHHE TerioBoro Oananca. [lnmaBieHwe W OTBepAEBaHHE KPUCTALTUYECKUX
BEIIECTB. YAeNbHas TemioTa TaBieHus. [lapooOpasoBanme wu KoHaeHcanusa. Mcmapenue.
Kunenue. VYnenbHas Ttemnora mnapooOpa3oBaHHs. 3aBUCHUMOCTh TEMIIEPATypbl KHIIEHHUSI OT
aTMoc(epHOro JaBICHHUS.

Brnaxxnocts Bo3ayXa.

OHeprus TOIUIMBA. Y IelbHAs TEII0TA CTOPAHUS.

[Ipunnuner  pabotel  TermioBbix aurareneid KIIJ[ TeroBoro nBurarens. TemsoBbie
JIBUTATENIH U 3aIIUTa OKPYKAIOMIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAILCHHs SPHEPTUU B TEIUIOBBIX IPOLIECCaX.

Hemoncmpayuu.

1. HaGmronenune GpOyHOBCKOTO JIBHIKCHHSI.



2. HaGmonenue nuddys3uu.

3. HaOmronenue siBIIEHUH cMaunBaHUS U KalTWJUISIPHBIX SIBJICHUM.
4. HabmoaeHne TemIoBOro paciupeHus Ted.

5. M3MeHeHMe faBiIeHUs ra3a IPU U3MEHEHUH 00bEMa M HarpeBaHUU WIIM OXJIAXKICHHUH.
6. IlpaBuna n3smepeHus TemMrepaTypsl.

7. Bwuppl Temionepenayn.

8. OxuaxJeHue Mpu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHUN pabOThl BHEIIHUMHU CHUIIAMHU.
10. CpaBHeHUE TEILNIOEMKOCTEN PA3JINYHBIX BEILECTB.

11. HaOnroqeHue KUeHus.

12. HaGmroieHue OCTOSIHCTBA TEMIIEPATyphl P IUIABICHUU.

13. Moaenu TeENIOBBIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OmbIThl O OOHAPYKCHUIO JICUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSIKEHUSI.
OnpITHI 10 BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOW COJIM WM caxapa.

3. OmnbIThl 10 HAOJIOICHUIO TEINIOBOTO PACIIUPEHUS ra30B, KUIKOCTEH U TBEPABIX TEIL.
4. OnmnpeneneHve AaBleHUs BO3yxa B OaJUIOHE MITIPHIIA.
5. OneIThl, JIEMOHCTPUPYIOUIUE 3aBUCHMOCTH JaBJICHHUS BO3JyXa OT €ro ooObéma u

HarpeBaHus WIM OXJIAXJICHUS.

6. IlpoBepka rumoTe3sbl JIMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJNOMKA JKMIKOCTH B

TEPMOMETPHUYECKON TPyOKe OT TeMIIepaTyphl.

7. HaGmroneHue u3MEHEHHsT BHYTPEHHEH SHEpPruu Tena B pe3ylbTaTe TeIUIonepenadyu u

paboTHI BHEITHUX CHIL.

8. HccnenoBaHue sBJIEHMS TEIJI00OMEHA TPU CMEUIMBAHUH XOJIOJAHON U ropsYei BOBI.

9. OmnpeneneHune KOJIUYECTBA TEIJIOTHI, MTOJIYYE€HHOI'O BOJOH MPH TEMJI000MEHE C HarpeThiM

METaJUIMYECKUM IIUINHAPOM.

10. Omnpenienenre yneabHON TEINIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mporecca ucnapeHus.

12. OmnpenieneHrie OTHOCUTENBHOM BIaKHOCTH BO3TyXa.

13. OnpeneneHue yaenbHON TETUIOTHI IJIABJIEHUS JIbA.

Pa3nes 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHS.

DOnektpusanus Ten. J[Ba pojia 3JIeKTpUUYECKUX 3apsioB. B3anumoaeicTBrue 3apsKEHHBIX Tell.
3akon KynoHa (3aBUCHMOCTb CHJIBI B3aUMOJIEUCTBUS 3apsSHKEHHBIX TEJ OT BEIUYMHBI 3apsiioB U
PacCcTOSHUS MEXY TeJIaMH).

Onexrpuueckoe mnone. Hanpsok€HHOCTh anekTpuyeckoro mnousid. lIpuHnun cynepno3unuu
AJIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu >mexkTpuyeckux 3apsai0B. IJIEeMEHTApHbBINA dJIEKTpUYeCKuil 3apsa. CTpoeHue aroma.
[TpoBOHUKYN W TUAAEKTPUKUA. 3AKOH COXPAHEHHUS JJIEKTPUUECKOTO 3apsiia.

ONEKTPUYECKUH TOK. YCIOBUS CYLIECTBOBAaHHUS AJIEKTPUYECKOTO TOKA. VCTOYHUKH
MOCTOSIHHOTO TOKa. JIeHCTBHA »HIEKTPUYECKOro TOKa (TEIJIOBOE, XMMHYECKOE, MarHUTHOE).
DIEeKTPUYECKHM TOK B )KHJIKOCTSX U ra3ax.

Onektpuyeckas nenb. Cuia TOkKa. OJnekTpuueckoe HampsikeHue. ConpoTuBIEHUE
IIPOBOAHMKA. YJEIbHOE CONPOTHUBIEHME BellecTBAa. 3akoH OMa I ydacTKa IENH.
ITocnenoBarenbHOE U apajIEIbHOE COEJUHEHNE TPOBOJHUKOB.



PaboTa 1 MOIIHOCTH AJIEKTPHUECKOro TOKa. 3akoH Jxoymns—JleHna. DinekTpudyeckue Henu u
MOTPEOUTENH NEKTPUIECKOM 3Heprun B ObITy. KOpoTKoe 3aMbIkaHue.

IloctossHHBIE MarHuThl. B3ammojeicTBHE MNOCTOSHHBIX MAarHMTOB. MarHmTHOE IIOJIE.
MaruuTHOe noJie 3eMJId U €ro 3Ha4eHue JyIsl KU3HU Ha 3emiie. OnwIT Dpcrena. MarHutHoe moie
3JIEKTPUYECKOro TOKa. [I[puMeHeHne AEKTPOMarHuTOB B TEXHUKE. [[eliCTBME MAarHUTHOTO IOJIA Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb MMOCTOSSHHOTO TOKa. Vcrionbp30BaHue 3JEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIOPTE.

OnbiTel  @apanes.  SBieHwe  3neKTpoMarHUTHOM — wHAyKuuu. [lpaBuno  Jlenna.
Onekrporerepatop. CrmocoObl TMONYYECHUS OJICKTPUUECKOH DHEPrHH. DIIEKTPOCTAHIMK Ha
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTHUH.

Hemoncmpayuu.

DJeKTpu3anus Tell.

JIBa poja 3JIEKTpUUYECKUX 3apsiIOB M B3aUMOJIEHCTBUE 3apsHKEHHBIX TEl.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIA.

DnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHUsI JICKTPUUYECKUX 3aPsI0B.

[IpoBOIHUKY W TUBIEKTPUKH.

MoaenupoBaHi€e CUJIOBBIX JIUHUM 3JIEKTPUUYECKOTO TOJISI.

VcTOYHMKH TOCTOSSHHOI'O TOKA.

LooNOUL A WNRE

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

[EEN
o

. DNEeKTpUUYECKUN TOK B JKUIKOCTH.

. 'a30BbIii paspsn.

. I3MepeHue CUilbl TOKa aMIIepMETPOM.

. I3MepeHne 21eKTpUYECKOro HalpsyKEHUs. BOJIBTMETPOM.

e el e
A WN R

. PeoctaTt u Mmara3suH conpoTUBIICHUM.

[EEN
Ul

. BzanMmoielicTBHe MOCTOSSHHBIX MAarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJI€HUS MOJKOCOB MAarHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

. OnIT Opcrena.

. MarauTHoe nozie Toka. JJIeKTPOMarHur.

. JleficTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

NN R R R R
R O Lo NO

. SJICKTpOJIBI/IFaTeJ'IB IIOCTOSHHOI'O TOKa.

N
N

. UccnenoBanue siBneHUs 3J1€KTPOMarHUTHON UHAYKLIHH.

. OnbiTEl Papanes.

. 3aBUCHMOCTb HAIlpaBJICHUsI HHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3SHUKHOBEHHSI.
25. DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onsimol.

OnbIThI 10 HAOTIOEHUIO SJIEKTPU3ALUH Tl HHAYKIMEH U IPH COPUKOCHOBEHUH.
HccnenoBanue 1eiHCTBUSA JIEKTPUUIECKOTO OIS HA IIPOBOJIHUKH U JUDJIEKTPUKU.

NN
H W

COopka u mpoBepKa padOThI STEKTPHUECKOH IIeTH MTOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIIYILETO Yepe3 Pe3UCTOp, OT CONPOTUBICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PE3UCTOPE.

ok wnNPE



7. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh JIEKTPUYECKOTO CONPOTUBIIEHUS IPOBOJIHUKA
OT €ro JUIMHBI, IUIOIIAIN IIOIIEPEYHOT0 CEYCHUS U MaTepHaIa.

8. IIpoBepka mpaBuwia CIOKEHHS HANPSHKEHUM MPU MOCIEAOBATEIBHOM COEAMHEHUH JIBYX
PE3UCTOPOB.

9. IIpoBepka npaBuiia Jisl CUIIbI TOKA MIPU NapaJIEIbBHOM COEAMHEHUU PE3UCTOPOB.

10. Onpenenenne padOTHI HEKTPUYECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHrie MOIHOCTH 3JEKTPUUECKOT0 TOKA, BBIIEIIEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYILETO 4epe3 JIAMIIOUKY, OT HAIIPsKEHUs Ha
HEH.

13. Onpenenenue KIIJ] narpesarens.

14. MccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSHHBIX MarHUTOB.

15. I3ydeHne MarHuTHOTO TIOJIsI TIOCTOSIHHBIX MAarHUTOB TMpU HX OOBEAMHEHUU U
pa3leIeHuN.

16. MccnenoBanue AEHUCTBUA 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, TEMOHCTPUPYIOIIHUE 3aBUCUMOCTh CHJIbl B3aUMOJIEUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HAMPaBJICHUs TOKA B KaTYILKE.

18. M3y4deHue neicTBUsI MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3yuyeHue padoThl AIEKTPOABUTATENS.

20. Uzmepenue KIIJ[ anexkTpoaBUraTebHOM yCTAHOBKHU.

21. OnpITBl MO MCCIEIOBAHUIO SBJICHHUS 3JIEKTPOMATHUTHOM MHAYKLHMH: HCCIEIOBAHUE
W3MEHEHUH 3HAYE€HUs U HAPABJIEHUs UHAYKIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUs.

Mexannueckoe aBmkeHHe. MatepuanbHas Touka. Cucrema orcdyéra. OTHOCHTEIBHOCTH
MEXaHMYECKOro  JBWKEHUsA. PaBHOMepHOEe mpsAMOJIMHENHHOEe JBH)KEeHHe. HepaBHOMepHOe
npsMojuHeiiHoe nBwkeHue. CpeaHsss M MIHOBEHHAash CKOpPOCTh Tela MpU HEpPaBHOMEPHOM
JBUKCHHM.

VYckopenue. PaBHOyckopeHHOe NpsiMoiMHEHHOoe JBmxeHue. CBoboaHoe mnaneHue. OmnbIThI
lanunes.

PaBHOMepHOE ABMKEHHE 1O OKpYXHOCTH. llepmon um wactora oOpaimienus. JluneliHas u
yrioBasi CKOpOCTH. LIEHTpOCTpEMUTENIEHOE YCKOPEHHUE.

IlepBeit 3axkoH HprotoHa. Bropoit 3akon HeroroHa. Tperuit 3axkoH Herorona. IIpuHnmn
CYTIEPITO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHUS CKOJIbKEHUS, CHIJIa TPEHUS TTOKOS,
JpyTye BUIbl TPEHHUS.

Cuna TsSKECTH M 3aKOH BCEMHPHOTO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MaJeHUs.
JiBmxenue mianet Bokpyr Connua. [lepBas kocmudeckas ckopocTb. HeBecoMoCTh U eperpysku.

PaBHOBecue maTepuanbHON ToukH. AOCONMIOTHO TBEPI0E Teno. PaBHOBecue TBEPIOTO Tena ¢
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynec Tena. M3MmeHeHune umnyinbca. MMmynbc cuibl. 3aKOH COXpPaHEHMs] HMMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexannyeckas paboTra W MOIIHOCTh. PaboTa cui TsbKecTHw, ynmpyroct, TpeHus. CBs3b
sHepruu u padoThl. lloTeHuumanbHas sHEprusi Tena, MOAHATOrO HAJ IMOBEPXHOCTHIO 3EMIIH.



[TorenumanpHas dHeprus cxkarou npyxuHsl. Kunerudeckas sHeprus. Teopema O KMHETHMYECKOH
SHEPruM. 3aKOH COXPAaHEHUSI MEXaHUYECKOW IHEPIHUH.

Jemoncmpayuu.

1. HabmroieHne MeXaHU4ecKoro JBHUKEHHS Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE INyTEH M TPACKTOPUN JBUKEHHMSI OJHOTO M TOrO XK€ TeJla OTHOCUTEIBHO
pa3HbIX TEJl OTCYETA.

3. H3MmepeHne CKOPOCTH U YCKOPEHUS NPSIMOJIMHEUHOTO JBUKECHHUS.

4. HccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHXKCHMUS.

5. HalGmioneHue ABMXEHUS TeNa MO OKPY>KHOCTH.

6. HaOmroneHrne MexaHMUYECKUX SIBICHUN, MPOUCXOASIIMX B cucTeMe oTcuéra «Temexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JBIKEHHH OTHOCHUTEIBHO KaOMHETa (DU3HKH.
3aBUCUMOCTb YCKOPEHHS TeJla OT Macchl TeJla U IUCTBYIOIIEH Ha HETO CUJIBI.
Habmtoienue paBeHcTBa CUIT IPU B3aUMOICHCTBUU Tell.

9. H3meHeHue Beca Tena Py YCKOPEHHOM JIBUKEHUH.

10. Ilepenaya umnysbca Npu B3aUMOJICUCTBUU TEIL.

11. IlpeoOpa3oBaHus SHEPTHH MTPH B3AUMOJICHCTBHUH Tell.

12. CoxpaHeHue UMIyibca IPU HEYIPYIOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITyJbca MPpU a0COIIOTHO YIPYIOM B3aUMOJEHCTBUM.

14. HabmoieHue peakTUBHOTO ABM)KCHHUS.

15. CoxpaHeHue MeXaHu4eCcKOW YHEPTHH MPU CBOOOIHOM IMaICHUH.

16. CoxpaHeHne MEXaHUYECKOW YHEPTUU NPY JIBHKEHUH TeJla O] ACUCTBUEM MIPYKUHBI.

Jlabopamopuvie pabomol u onvimol.

1. KoHcTpyupoBaHue TpakTa i pa3roHa M JajbHEHIIEro paBHOMEPHOIO JBUIKEHMS
HIApUKA WU TEJIEKKH.

2. OmnpezneneHue cpenHeil CKOPOCTU CKOJNbXKEHHs Opycka MM JABIMJKEHHs IIapuka IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmpeneneHue yCKOpEHUs Tejla MNP PaBHOYCKOPEHHOM JIBUKEHHHM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCHMMOCTH IyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JIBUXXEHHUU O€3
Ha4YaJIbHOM CKOPOCTH.

5. IlpoBepka rumoTtessl: €ciau MpU PaBHOYCKOPEHHOM JBMKEHHM 0€3 HaualbHOW CKOPOCTH
MIyTH OTHOCSITCS KaK Psii HEUETHBIX YHCEJ, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU
OJINHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHMS CKOJBXEHHS OT CHJIBI HOPMaJbHOTO
JaBJICHHUS.

7. Ompenenenue ko3P puIMeHTa TPEHUS CKOTBKCHUS.

8. OmpeneneHne KECTKOCTU MPYKUHBI.

9. Ompenenenue paOOThl CUJIBI TPEHHS TPU PABHOMEPHOM JABI)KEHHU Tela IO
TOPU30HTAILHON TOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIIBI YIPYTrOCTH MpHU NOABEME TIpy3a C HCHOIb30BaHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

11. 3y4yeHune 3aK0OHA COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannueckue KoJie0aHus U BOJIHBI.



Konebarenbnoe nBuxenne. OCHOBHBIE XapaKTEPUCTHKH KoJeOaHW: IMEpHoj, 4YacToTa,
amIMTyna.  MareMaTHYecKuii W IPYKUMHHBIM MaATHMKU. [IpeBpamenue »sHeprum 1npu
K0J1e0aTebHOM JIBUKECHUU.

3aryxatomue kojeOaHus. BeiHyxIeHHble kosieOaHus. Pe3onanc. MexaHundeckue BOJIHBI.
CpoilicTBa MexaHM4eCKUX BOJIH. [Ipo/10sibHBIE U NTONIEpEeYHbIEC BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTbH €€
pacrpocTpaHeHusi. MexaHUu4eCKre BOJIHBI B TBEPAOM TeJIE, CECMUYECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Jemoncmpayuu.

Habnronenune xoneGaHuii TeJ MO/ 1EHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habnronenne BBIHYXICHHBIX KOJeOaHUI U pe30HaHCa.

Pacnpoctpanenue npooIbHbIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

HaGntoaeHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

ok wnNRE

AKyCTHYECKHIA PE30HAHC.

Jlabopamopuvie pabomsl u onsimol.

1. OmpeneneHre YacTOTHI U TIEpUOIa KOJIeOaHWH MAaTeMaTUYECKOTO MAasTHHKA.

2. OmnpezeneHue 4acTOTHI U MEPHOA KOJICOAHUN TIPYKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH IEpPHOJAA KOJICOAHWH TOABEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HATH.

4. WccrmenoBaHWe 3aBHCHMOCTH TIEpHOAA KOJIEOAHWH MPYKUHHOTO MAasSTHHKA OT MACChI

rpysa.
5. IlpoBepka HE3aBHCUMOCTH MEPHOAA KOJIeOaHU Tpy3a, MOJABEIICHHOTO K HUTH, OT MacChl

rpysa.

6. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh MEpUOJia KoleOaHUH NMPYKUHHOTO MasTHUKA

OT Macchl Ipy3a 1 )KECTKOCTH MPY>KUHBI.

7. V3mepeHue yckopeHusi CBOOOJIHOIO MaIeHuUS.

Pa3nesa 10. D1eKTpOMAarHuTHOE MOJI€ M JICKTPOMATHUTHbBIC BOJIHBI.

ONEKTPOMarHuTHOE MOoJ€e. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 2JEKTPOMAarHUTHBIX BOJIH.
[Ikana 351eKTpOMarHUTHBIX BOJIH. Vcrionb30BaHKe 2JIEKTPOMAarHUTHBIX BOJIH JIJIsi COTOBOM CBSI3H.

DnexTpoMarHuTHas npuposa cera. CkopocTh cBeTa. BosiHOBbIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BoJHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomol u onsimel.

1. H3ydeHue CBOICTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIBHOIO TesedoHa.

Pa3znea 11. CBeroBLIe IBJICHHUS.

JIyueBass mopnenb cBera. Mcrounuku cera. lIpsMonuHelHOE pacnpoCTpaHEHUE CBETA.
3armenus Connia u JIynsl. Otpaxenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETa.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBeTa. [lomHOE BHyTpeHHEE OTpaKe€HUE CBETA.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.

JIunza. Xon nydeit B nuH3e. OnTudeckas cuctema (oToanmnapaTa, MUKPOCKOIA U TEJIECKOTIA.
I'ma3 xak onruueckas cucrema. bim3opykocTs U JaJIbHO30PKOCTb.

Paznoxxenune Oenmoro cBera B criekTp. OnbiTel HhtoToHA. ClioKeHUE CIEKTPATBHBIX I[BETOB.
Hucnepcus cBera.

Jemoncmpayuu.



[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OtpaxxeHue cBera.

[Tonydenne n300pakeHuid B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTUYeCKUN CBETOBOI.

Xox ydeit B coOuparomiei JInH3e.

XoJ J1y4el B pacCenBarolen JIUH3E.

O NV A WNPR

[Tonmy4yenue n300paXKEHUIA C ITOMOIIBIO JIMH3.

. Ilpunuun peiictBus oToamnmnapara, MUKPOCKOIIA U TEJIECKOTA.

10 Mogens riaza.

11. Pa3noxxeHue 6enoro cBera B CIEKTp.

12. [lonyueHue 6e10ro cBeTa MpH CI0KEHUU CBETA Pa3HbIX L[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH yIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrija MaJeHusl.

2. U3yuenHue xapaKTepUCTHK U300paKeHUs IPEAMETa B IUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCHUMOCTH yIJla MPEIOMJIEHUS CBETOBOIO Jiy4ya OT yIJIa MaJeHUs Ha
TPAHUIIE «BO31YX—CTEKIION.

[Tonyuyenue n300pakeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.

OnBITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITHl MO BOCHPUATUIO LBETAa NPEAMETOB NPU HX HAONIOJEHUM Yepe3 IIBETOBBIE
(GUIBTPHI.

Pa3nen 12. KBanToBbie siBJIeHUS.

OmneiTel Pezeppopaa u nnanerapHas monenb aroma. Mogens atroma bopa. Mcnyckanue u
MOTJIONIeHNE cBeTa aToMOM. KBaHThI. JInHelyaThle CIEKTPHI.

PaguoaktuBHOCTh. Aunbga, Oera- u ramma-usiaydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnas Mopens aromHoro sapa. HM3orombl. PanunoaktuBHBIE mnpeBpamieHusa. l[lepuon
M0JIypacnaia aTOMHBIX sJIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsiIOBOTO M MAacCOBOTO YMCEI. DHEPrUsl CBA3H
aTOMHBIX sifiep. CBs3p Macchl M dHepruu. Peaknuu cuHresa n aeneHus saep. VcTouHUKH SHEprun
CouHiia 1 3BE31.

Nowu s

AnepHas sHepreTuka. JlecTBUS paMOaKTUBHBIX N3JIy4€HUH Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U37TydeHUs U MOTJIOIEHUS.

CrieKTphl pa3avyuHbIX I'a30B.

CnekTtp Bomopoaa.

Ha6mronenue tpexoB B kamepe Bunbcona.

Pabota cuéTurka HOHU3UPYIOLUX U3TYYEeHUH.

. Perucrpauus nsnydeHus npupoIHbIX MUHEPAJTIOB U IPOAYKTOB.

Jlaﬁopamopnbw padomout u onvimol.

1. HaOmroneHue CIUIOIIHBIX U JMHEHYATBIX CIIEKTPOB U3IY4EHUS.

2. HccnenoBaHue TPEKOB: H3MEPEHUE HHEPrUM 4YacTUIBl 10 TOPMO3HOMY IyTH (IO
dboTorpadusam).

3. H3mepenue paanoakTHUBHOTO (poHa.

IToBTOpPHTEIBLHO-00001IAKO LN MOLYIb.

ok wnNE



[ToBTOPUTENEHO-0000IAOINK MOTYTh MPEAHA3HAYCH JJII CUCTEMATHU3AMH U O00OOIICHUS
MIPEIMETHOTO COJIEPKAHUSI U OIBITA JCATEIHLHOCTH, TPHOOPETEHHOTO TPU M3YyYEHUHU BCETO Kypca
bu3MKKM, a TakXKe A MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHy MO (U3UKE s
o0y4Jaronuxcs, BEIOPaBIIUX 3TOT YU4ECOHBIN MPEMET.

[Ipu M3yyeHur NaHHOTO MOJYJI PEATU3YIOTCS M CUCTEMATHU3UPYIOTCS BUIBI JCSTEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIEYMBACTCS TOCTUKEHUE MPEAMETHBIX U METAIIPEIMETHBIX TIJIaHUPYEMBbIX
pe3ynbraToB 00ydeHus, (GOpMHUPYETCS €CTeCTBEHHOHAY4YHas TIPaMOTHOCTb: OCBOEHHE HAay4HBIX
METOJIOB HCCIICZIOBAHUS SBJICHUN NPUPOJIBI U TEXHUKH, OBJIAJCHUE YMEHUSMU OOBSICHATH
(dbu3nuecKre SBICHUS, MPUMEHSS TTOTyYeHHBIC 3HAHMSI, PEIIaTh 3314, B TOM YHCIIE Ka4eCTBCHHbBIE
Y DKCIIEPUMEHTAJIbHBIE.

[IpuHIMIMATBEHO NEATETbHOCTHBIA XapaKTep JaHHOTO paszjeNia peajau3yercs 3a CuéT TOro,
YTO 00yUaIOIUECs BBIMOIHSIIOT 33/1aHUs, B KOTOPBIX MM MPEAIaraercs:

Ha OCHOBE IMOJTYYCHHBIX 3HAHUU PacIlO3HABATh M HAYYHO OOBSICHATH (DU3MUECKUEC SBIICHHS B
OKpY>Karolen MpupoJie ¥ MOBCEAHEBHOM KU3HU;

WCIOJIb30BaTh HAy4YHbIE METOJbl HCCIENOBaHUS (PU3NYECKUX SIBICHUIH, B TOM YHUCIE IS
MIPOBEPKHU THIIOTE3 U TOTYYCHHS TEOPETUYECKUX BBHIBOJIOB;

OOBSICHSITh HAyYHBIC OCHOBBI HaWOOJIee BAKHBIX JOCTH)KCHHH COBPEMEHHBIX TEXHOJOTHH,
HarpuMep, MPaKTUYECKOr0 MCIOJIb30BAHUS PA3IMYHBIX MCTOYHMKOB SHEPIMM HAa OCHOBE 3aKOHA
MIPEBpALICHHS U COXPAaHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHH.

INNIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUSA TIPOTPAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOT'O OBIIET'O OBPA3OBAHUA

N3ydenne U3k Ha ypOBHE OCHOBHOTO O0IIEro 00pa30BaHUs HAMPaBIEHO HA JOCTHKEHUE
JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.
B pesynbrare wu3ydenuss (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs Yy

oOyuarorierocst 0ynyT chopMHUPOBAHBI CIEYIONINE TUIYHOCTHBIE PE3YJIbTATHI B YACTH:

e 1) NaTPHOTHYECKOT0 BOCTIUTAHUA:

® — MpOSBICHHE HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHMCKON (hHU3MUecKOi
HaAYyKH;

® — [IEHHOCTHOE OTHOIIIEHUE K JOCTHKCHUSIM POCCUNCKHUX YIEHBIX-(UZUKOB;

e 2) rpa’kIaHCKOro0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

® — TOTOBHOCTh K aKTHBHOMY YYacTHUIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAYMMBIX M ITUYECKUX
po0JieM, CBSI3aHHBIX C IPAKTHYECKUM MTPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

® — OCO3HAHHUEC BAXXKHOCTHU MOPAJIBHO-3THYCCKUX NPHUHIOUIIOB B JCATCIbHOCTH y‘-IéHOFO;

e 3)3CTeTHYEeCKOro BOCIMTAHMSI:

® — BOCIPHUATHE JCTETUYECKUX KadecTB (pU3MUecKOW HayKu: €€ TapMOHMYHOTO TOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

® — OCO3HaHWE LIEHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOTO WHCTPYMEHTa IO3HAaHUS MHpa,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXKHEHIIIEH COCTABIISIIOLIEH KYJIbTYPHI;

e — pa3BHUTHE HAYYHOU JTFOOO3HATEIHLHOCTH, HHTEPECA K UCCIIEIOBATEIBCKON e TeIbHOCTH,

e 5) popMupoBaHus KYJbTYPbI 310POBbS H SIMOIMOHAJIBLHOI0 /10Ny U



® — OCO3HaHHE LIEHHOCTH 0e30macHOro odpasza >KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTHU IpaBuiI 0€30MacCHOrO MOBEIECHUSI Ha TPAHCIOPTE, HAa JOPOrax, ¢ IJNEKTPUUECKUM U
TEIUIOBBIM 00OPYI0OBaHUEM B IOMAILIHUX YCIOBHUSAX;

e — chopMHPOBAHHOCTH HaBBbIKA PEIICKCUH, IPU3HAHUE CBOETO IPaBa Ha OMIMOKY U TAKOTO KE
npaBa y JIpyroro 4ejioBeKa;

e 6) TPYI0BOIO BOCIINTAHMSA:

® — aKTHMBHOE Yy4YacTH€ B PELICHUH MPAKTHUYECKUX 3aJad (B paMKaX CeMbU, 00pa3oBaTEIbHOI
OpraHu3aIyy, ropoja, Kpasi) TEXHOJIOTMYECKOM U COLMaIbHON HAIIPABIEHHOCTH, TPEOYIOIINX B
TOM YHUCIIe U QU3HUECKUX 3HAHHIA,

® — HHTEpecC K MPaKTUYECKOMY M3yU4eHUIO podeccuil, CBI3aHHBIX C PU3UKOIL;

e 7) 3KOJIOTHYECKOT0 BOCTIUTAHMS:

e — OpHUEHTAIMS Ha TNpPUMEHEHHE (U3MUSCKUX 3HAHWWA IS PENICHHS 3a7a4 B 00JIAaCTH
OKpYKarollel cpe/ibl, IUIAHUPOBAHUS TIOCTYNKOB M OLIEHKU MX BO3MOXKHBIX MOCJEICTBUUN I
OKpYKaroIlEe Cpeibl;

® — OCO3HaHHE INI0OATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTel UX pPelIeHus;

e 8) aganTanuM K U3MEHSIOIHUMCS YCJIOBHSM CONUATBHON U MPUPOTHOI Cpebl:

¢ — NOTPEOHOCTH BO B3aMMOJCHCTBHH TIPY BBITIOJHEHUHU UCCIICIOBAHUIA M TIPOSKTOB (PU3HUCCKOM
HAIPABICHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSM JIPYTHX;

® — [OBBINICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeSTeIbHOCTD;

e — MOTpeOHOCTh B (GOPMHUPOBAHNH HOBBIX 3HAHUI, B TOM YHCIIe (DOPMYIIUPOBATH HJICH, TIOHSTHS,
TUTIOTE3bI 0 (PU3NYECKUX O0BEKTAX U SBJICHUSX;

e — oco3HaHHe JeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acT (pU3UKH;

® — [JITAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (PM3HUSCKUX 3HAHHMIA,

e — CTpeMJICHHE aHAIM3UPOBATh U BHISBIATH B3aMMOCBS3H MPHUPOIBI, OOIIECTBA U IKOHOMHUKH, B
TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NICCKUX 3HAHUM;

e — OIGHKA CBOWX JICUCTBUU C YYETOM BIMSHHS HAa OKPYKAIONYIO CpPEay, BO3MOXKHBIX
100aTBHBIX TTOCIIEICTBUM.

METANIPEJMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHHs IpOrpaMMBbl IO PU3UKE Ha YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHuUs
y oOyugaromerocs OyayT chopMupoBaHbl MeTamnpeaMeTHble Pe3yJbTaThl, BKIIOYAIOININE
IMO3HAaBAaTCJIbHBIC YHUBCPCAJIBHBIC y’—Ie6HBIe )IeﬁCTBHﬂ, KOMMYHUKATHUBHBIC YHUBCPCAJIBHBIC
yueOHbIe ICUCTBUS, PETYIATUBHBIE YHUBEPCATbHBIC YUeOHBIC ICHCTBHUS.

ITo3naBaTenbHBbIC YHHBeEPCAJIbHbIC YUeOHbIC el CTBUS

ba3oBble JJornueckue AeHcTBHA:
® BBIABJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBJICHH ),
® YCTAaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMHU, OCHOBAHUS IS 00OOIICHUS U
CpaBHEHUS,
® BBIBINTH 3aKOHOMEPHOCTH M TMPOTUBOPEUHS B paccMaTpuUBaeMbIX (haKTax, NAaHHBIX H
HaOJIIOJICHUSAX, OTHOCSAITUXCS K (PU3UICCKUM SBIICHUSIM;



BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBSI3M TPH H3YYCHUM (PHU3MYECKUX SIBICHHUA U
MPOIIECCOB, JIENIaTh BBIBOJBI C HCIOJb30BAHUEM JICAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aMMOCBS3SX (PH3NYECKUX BEITHYNH;
CaMOCTOSTENILHO BBIOMpATh CIOCOO pelmieHus ydeOHoW (u3uYecKkoi 3amaun (CpaBHEHHUE
HECKOJIbKUX BAapUAHTOB pEIICHHUs, BHIOOp HamOojee TMOAXOMAAIIETO C Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUERB).

Ba3oBble uccienoBarejabcKkue NeicTBUA:

UCII0JIb30BaTh BOIPOCHI KaK HCCIIEN0BATEIbCKUI HHCTPYMEHT I03HAHNUS;

MPOBOJIUTH MO CAMOCTOSITENIFHO COCTABJICHHOMY IUIAHY OIBIT, HECIOKHBIA (PU3UUECKUI
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BAaHUE (PU3MUECKOTO SBICHUS;

OLICHMBATh HAa NPUMEHUMOCTh U JIOCTOBEPHOCTh HMH(OpMalMIO, MOJYYECHHYIO B XOJE
UCCIIEA0BAHMS I DKCIIEPUMEHTA,;

CaMOCTOSITENILHO (POPMYJIMPOBATH 0O0OIIEHHS U BBIBOJIBI IO pe3yJbTaTaM MPOBEAEHHOIO
HaOJI0ACHNUS, OIIbITA, UCCIIEI0BAHMS;

IIPOrHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (PU3MUECKUX IMPOLIECCOB, a TAKKe
BBIJIBUT'ATh NPEANOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

IPUMEHATh PA3JIMYHbIE METO/bl, MHCTPYMEHTBl M 3alpochl IpU IOMCKe U OTOOpe
MH(OPMAIINY WK TaHHBIX C YIETOM MPEIOKEHHON yueOHOM (hu3nYecKoi 3a/1a4m;
aHAJIM3UPOBaTh, CHUCTEMATU3UPOBAaTh M HUHTEPIPETHPOBATH HH(GOPMALMIO PA3THUHBIX
BUJIOB U (DOPM NpEeACTaBICHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OopMy mpelcTaBieHHs HHPOpMaALUH U
WUTIOCTPUPOBATh pelIaeMble 3a/addl HECJIOXKHBIMM CXEMaMM, JAMarpaMMaMy, HWHOU
rpaduKoi u X KOMOMHALIUSAMHU.

KomMyHuUKaTHBHBIe yHHBepcaibHble y4eOHbIe qelicTBHA:

B X0JIe 00CYyKAeHHs y4eOHOT0o MaTepHualia, pe3yabTaToB J1a00paTOpHBIX PabOT U MPOEKTOB
3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYXk/1aeMOil TeMbI U BBICKAa3bIBaTh UCH, HAIlEICHHBIC
Ha pelIeHHE 3a/1a49M U MOJIIepKaHue 0JaroXenaTeIbHOCTH OOIIECHUS;

COMOCTABNIATh CBOM CYXACHHUS C CYXKICHHSMH JPYrUX YYaCTHUKOB JHAJIOra,
OoOHapyXUBaTh Pa3IUIHE U CXOACTBO MO3UITUH;

BBIp@XKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MIMCHMEHHBIX TEKCTaX;

MyOJIMYHO  TPEACTABIATH  PE3YNbTAaThl  BBIMOJHEHHOTO  (PU3UYECKOTO  OMBITA
(3KCTIEpUMEHTA, HCCIICIOBAHUS, IPOCKTA);

MMOHUMATh U HUCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHAUBHIYaTLHOW pabOTHI MpH
pelIeHnr KOHKPETHON (pru3nuecKoil mpoOaemsl;

MPUHUMATh IIeJTM COBMECTHOW JICATSIIBHOCTH, OpPraHWU30BBIBATh JICHCTBUSA TI0 €€
JTOCTHKCHHIO: PacIpeaeliATh POJH, OOCYXIAaTh MPOIECCHl M Pe3yIbTaThl COBMECTHOM
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIIOJICH;

BBITIOJTHATH CBOIO 9acTh pPaOOTHI, JIOCTHras Ka4eCTBEHHOTO pe3yibTaTa IO CBOEMY
HAMPAaBIICHUIO U KOOPAHMHUPYS CBOU JICUCTBUS C IPYTUMU YJICHAMH KOMAaH/IbI;

OIICHUBATh KA4eCTBO CBOETO BKJIaJla B OOIIUH MPOAYKT IO KPUTEPHUAM, CAMOCTOSTEIHHO
c(hOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepPcaJbHbIe yUeOHbIE 1eiiCTBUS



CaMoopranmaunﬂ:

BBISIBIIATH TPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CHUTYAIHMsIX, TPEOYIOIMX IS pEeIIeHUs
(bU3NIeCKUX 3HAHU;

OPHEHTUPOBATbCS B PA3IMYHBIX MOJXOAaX MPUHATHS peleHWH (MHAMBHIyalTbHOE,
MIPUHATHE PEILICHHs B TPYIIIE, IPUHATUE PEIICHUH IPYIIOoif);

CaMOCTOSITENIPHO COCTABJIATh AJTOPUTM pelIeHus (U3NYECKON 3aJauyd WM IUlaHa
UCCIEOBaHUS C Y4YETOM HMEIOLIUXCA PECYpCcOB M COOCTBEHHBIX BO3MOMKHOCTEH,
apryMeHTHPOBATh NpeAaraéMble BAPHAHTHI PEILICHUN;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLUMOHAIbHbII HHTE/UIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYall! U IpeJularaTh IJIaH €€ N3MECHEHNUS;

OOBSICHATh TPUYMHBI JOCTHKEHHUS (HEJOCTHKEHUS) PE3yNIbTaTOB JICATEIBHOCTH, J1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATENBHOCTH (B TOM 4YMCJIE B XOJ BBINOJHEHUSA (PU3UUECKOIO
UCCIIEIOBAaHUsI WJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HW3MEHUBIIMXCS
CUTYyallui, yCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUSAM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejaoBeKa B XOJE€ CIOpa MM JUCKYCCHMHM Ha Hay4yHYIO
TE€MY, IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HABAaTh CBOE IMpaBO Ha OWMOKY MpH peHeHud (U3NYEeCKUX 3a7ad WU B
YTBEPKACHUSIX HA HAYYHbIE TEMBI M TaKOE K€ [PaBo JIPYroro.

MHNPEAMETHBIE PE3YJBbTATHBI

K koHmy oOydeHuss B 7 Kjacce INpeIMETHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb c(hOPMHUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:

UCMOJb30BaTh MOHATUS: (U3WYECKMEe W  XUMHUYECKHE SBIICHHUs, HaOJIoJeHHE,
OKCIICPUMCHT, MOACJIb, THUIIOTEC3a, CAWMHUIILI (1)I/I3I/I‘~IGCKI/IX BCJIMYHH, aTOM, MOIJICKYIA,
arperatHble COCTOSIHMSI BemlecTBa (TBEpOe, >KUAKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBIDKEHHE  (paBHOMEpHOE,  HEpPaBHOMEpPHOE,  MpPSIMOJMHEHHOE),  TPaeKTOpHA,
paBHOZAEWCTBYyOmAs cuia, JAedopmanus (ympyras, IJacTUYecKas), HEBECOMOCTb,
COOOMIAIOIITUECS COCY/IBI;

pasnuyath sBieHUs (Iuddy3us, TEIIOBOE IBMKEHHE YaCTHIl BELIECTBA, PABHOMEPHOE
ABWXXCHUC, HCPABHOMCEPHOC JIBUKCHHUEC, HWHCPIUA, BSaHMOHCﬁCTBHe TCJI, PaBHOBECHUC
TBEPABIX TEJI C 3aKPEIJIEHHOW OCBhIO BpAIllCHHMs, Nepeada 1aBiIeHUus TBEPIAbIMU TEJIAMH,
KHUJIKOCTSIMH M Tra3zamH, arMoc(epHoe maBiieHHe, IIJlaBaHWE TeJ, MpeBpaIleHuUs
MEXaHUYECKOH PHEPruM) Mo OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SIBIICHHC;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SIBJICHUN B OKpYKAIOIIEM MHUpE, B
TOM 4YHcie (U3NYECKHE SBICHUS B MNPUPOJE: HPUMEPH ABWKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOI 1 HEKHUBOH NMPHUPOJE, NCHCTBUE CHIIBI TPEHHS B TIPHPOJIC U TEXHUKE,
BIIMSIHME aTMOC(HEPHOTO JaBJICHUS Ha KUBOW OPraHU3M, IUIABaHUE PHIO, pbIYaru B Tele



YeJoBeKa, MpPHU HSTOM NEPEeBOIUTH TNPAKTHUECKYIO 3aJady B Y4eOHYIO, BBIACIATH
CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUH,

OIMCHIBATh M3YyUYCHHBIC CBOMCTBA TeN U (pu3MyecKkue sSBICHHS, UCHOJB3Yys (pru3mueckue
BeIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BPEMsl, IYTh, CKOPOCTb, CPEIHSISA
CKOpPOCTbh, CHUJIa YIIPYTOCTH, CUJIA TSXKECTH, BEC Teja, CUjia TPeHUs, JAaBieHue (TBEPIOTO
Tena, )KUJIKOCTH, ra3a), BBITAJIKUBAIOIIAs CUJIa, MeXaHu4eckas paboTa, MOIIHOCTb, ITIEYO
CHJIBI, MOMEHT CHJIBI, KOO((UIIMEHT TOJIE3HOTO JCHCTBHS MEXaHW3MOB, KHHETHYECKask U
MOTEHIMAJbHAsT SHEPTHUsi), IPU OIMUCAHUU TNPABWIBHO TPAKTOBATh (PU3UUECKUN CMBICI
UCIOJIb3YEMBIX BEIHYHH, UX 0003HAUYEHUS M €IUHUIBI (U3MUYECKUX BEIMYUH, HAXOAUTH
(dbopMyIibl, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYI0 BEIMYMHY C APYTMMH BeIHYHMHAMU,
CTPOUTH TPAPUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHHS U MPOIECCHI, UCTIOIb3Ys MpaBuiia
CJIOXeHUs cui (BI0JIb OJHOW MpsiMoii), 3akoH ['yka, 3akon [lackains, 3akoH Apxumena,
MPaBUJIO PaBHOBECHS pbluara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXAHUKU, 3aKOH COXPAaHECHUS
MEXaHWYECKON OSHEpruu, IMpU STOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3alUChIBaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBSCHATH (PU3UUECKHE SBJICHHUS, IPOIECCHl U CBOMCTBA Tell, B TOM YHCIE U B KOHTEKCTE
CUTyallull MPaKTUKOOPUEHTUPOBAHHOIO XapakKTepa: BbIABIATh NPUUMHHO-CIIEICTBEHHbBIE
CBSI3U, CTPOUTH OOBSACHEHHE U3 1—2 JOrM4ecKUX LIaroB ¢ ONOpPOW Ha 1—2 M3Yy4EeHHBIX
CBOMCTBa (pU3MUECKUX SBICHUH, PU3NIECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pemate pacu€THble 3aaud B 1-2 JeHCTBHUS, WCIONB3YS 3aKOHBI U (HOPMYIIBI,
CBSI3bIBaONIME (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHAIM3a YCIOBMS 33aJaul 3alUCHIBAThH
KpaTKoe YCJIOBHE, NOJCTaBIATh (PU3UYECKHE BEIWYMHBI B (OPMYJBl M IPOBOAUTH
pacuéThl, HAXOIUTh CIIPABOYHBIE JAHHbBIE, HEOOXOJUMBIE JUIsl PELLIEHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTh MOTYyYEeHHON (PU3UYECKOM BETNUNHBL;

pacrno3HaBaTh Npo0IeMbl, KOTOPbIE MOKHO PELIUTh NPU MOMOIIN (PU3MUECKUX METOJIOB, B
ONMCAaHUU MCCIEAOBAHUSA BBIIEIATh IPOBEPAEMOE MPEANONOKEHHE (THIOTE3Y),
pasnuyaTh M MHTEPIPETUPOBATh IMOJYYEHHBIH pe3yibTaT, HaXOIUTh OHIMOKH B XOJe
OIIbITA, IEJIaTh BBIBOJIBI 10 €0 PE3YJIbTATaM;

IIPOBOJIUTH OMBITHI [0 HAOIIOJEHUIO (PU3MUYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB TEN:
(dopMynMpoBaTh  MpOBEpsEeMblE  IMPEINOJOXKEHHsS,  coOuparb  yCTAaHOBKY M3
MPEeJI0KEHHOTO 000PYAOBAHHUS, 3aMUCHIBAThH XO/1 ONbITa U (POPMYIUPOBATH BHIBOBL;
BBIMOJIHATE TPSIMBIE M3MEPEHUsI PAcCTOSIHUSA, BPEMEHM, MAcChl Tela, 00bEéMa, CHIIbBI U
TEMIIEpPATypbl C KCIOIb30BAaHHUEM AHAJOTOBBIX M LHU(PPOBBIX HPHUOOPOB, 3aMUCHIBATH
NoKa3aHus NpUOOPOB ¢ YUETOM 3aJaHHOH a0COIIOTHOM MOTPEITHOCTH U3MEPEHU;
MIPOBOAUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIMYUHBI OT JPYroM ¢
WCIOJIb30BAHUEM MPSIMBIX M3MEpPEHHMH (3aBHCHMOCTH IYTH PAaBHOMEPHO JBHXKYILErOCs
Tela OT BPEMEHU IBWXECHMsS TeNla, CHJIBI TPEHUS CKOJBXEHMsI OT Beca Tejla, KauecTBa
00pabOTKM TIOBEPXHOCTEM TE€JI W HE3aBUCHMOCTH CHJBI TPEHHS OT IUIOMIAIN
CONPUKOCHOBEHHUSI TeJl, CUJIbl YINPYroCTU OT YAJIMHEHUS TNPY>KUHBI, BBITAJKHWBAIOIIEH
CHJIBI OT 00BEMA MOTPYKEHHOM YaCTH Tea U OT IIOTHOCTH JKUIAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJIO, YCIOBUH IJIaBaHUs TeT,
YCIIOBUH paBHOBECHsI pbhluara W OJOKOB), y4acTBOBaTh B IUIAHUPOBAHWUU Yy4eOHOTO
UCCIIEIOBaHMs, COOMpPATh YCTAHOBKY W BBINIOJHATh U3MEPEHHUS, CIEAYs MPEAI0KEHHOMY
I1aHy, (PUKCUPOBATh PE3yJbTAThl MOJYYEHHOW 3aBUCUMOCTH (U3NYECKUX BEIUYHMH B



BUJIC TMPEUIOKEHHBIX TaOmuI © rpaduKoB, JelaThb BBIBOJIBI 10 pe3yibTaTaM
HCCIIEIOBaHMS;

® T[POBOJUTH KOCBEHHBIE W3MEpPEHHS (U3UUYECKUX BEIWYMH (IUIOTHOCTH BEIECTBA
KUAKOCTU M TBEPAOrO Tejla, Ccujla TPEHUS CKOJIbKEHHS, JaBJICHHE BO3/1yXa,
BBITAJIKMBAIOIIAS CUJIA, IEUCTBYIOIIAs HA MOTPYKEHHOE B )KUJIKOCTh T€N0, KO3 PUIIMEHT
MIOJIE3HOTO JIEUCTBUSA MPOCTHIX MEXAHU3MOB), CIEAys MPEIIOKEHHOW MHCTPYKIUU: MPU
BBIIIOJJHEHUM H3MEPEHUN COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIYUCIATH
3HAYCHUE NCKOMOM BEINYMHEL,

e coOmonaTh TMpaBWia TEXHUKH Oe3omacHOCTH Tpu pabore ¢ J1abOpaTOPHBIM
000pynOBaHUEM;

® yKa3blBaTh MIPUHLMIIBI JEHCTBUS IPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIOIINECs COCYAbl, OApOMETp, pblUar, MOABUKHBIA U HEMOIBUKHBIN
OJI0K, HAKJIOHHAS TUIOCKOCTb;

®  XapaKTepU30BaTh MPUHIUIBI ACHCTBUS W3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB
C Omopod Ha WX omnucaHusi (B TOM YHKCIE: MOJUIMITHUKH, YCTPONCTBO BOJOMPOBO/IA,
TUIPaBIMYECKUA TIPECC, MAaHOMETp, BBICOTOMEp, IIOPIIHEBOW HAcoC, apeoMeTp),
WCTOJNB3ysl 3HAHUS O CBOWCTBaX (PU3MUECKUX SIBICHHNA M HEOOXOIUMBIE (U3NYECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

® [PUBOAWUTH TPUMEPHl (HAXOAWTH HMHPOPMALMIO O TpUMEpax) MPAKTHIECKOTO
UCIOJIb30BaHUs (U3UYECKUX 3HAHWM B TIOBCEJHEBHOM JKU3HU s OOecreueHus
0e30macHOCTH IpH  oOpalieHMH ¢ npubopaMM W TEXHHYECKUMH YCTpOMCTBaMH,
COXPAHEHHUS 3[I0POBbS U COOIIOACHUSI HOPM 3KOJIOTUYECKOIO TOBE/IEHUSI B OKpY Karolei
cpene;

® OCYUIECTBJIATh OTOOpP MCTOYHHMKOB HHpopManuu B HHTepHEeTe B COOTBETCTBUHU C
3aJJaHHBIM MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE HMMEIOIIUXCS 3HAHMM M MYTEM CpaBHEHUS
Pa3IUYHBIX MCTOYHUKOB BBLIENATH MH(YOPMALMIO, KOTOpas SBJISETCS NPOTUBOPEUMBOM
WJTU MOKET OBITh HEIOCTOBEPHOM;

® UCMOJb30BaTh NPU BBHINOJHEHUM Y4YEOHBIX 3aJjaHUN HAY4YHO-TIONMYJISIPHYIO JIUTEpaTypy
(bu3MYECKOTo COo/Iep KaHUs, CIIPAaBOUYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BiaaeTh
npuéMaMu KOHCHIEKTHUPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs HWHPOpMAUMU U3 OJHOU
3HAKOBOW CHUCTEMBI B IPYTYIO;

® co3/IaBaTh COOCTBEHHBIE KpaTKWE MHCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
UCTOYHUKOB HMH(pOpMAIMKU (PU3HMUECKOTO COAEP)KaHUs, B TOM YHUCIE MyOIUYHO JenaTh
KpaTKHe COOOILIEHHsS O pe3ysbTaTaX MPOEKTOB MIIM Y4eOHBIX HCCIEeIOBaHUU, NMPH 3TOM
rPaMOTHO  HWCIIOJIb30BAaTh  M3Y4YEHHbIH MOHATUMHBIN  ammapaT Kypca  (U3UKH,
COIIPOBOXAATh BHICTYIUICHHE MTPE3EHTAIINEH;

® IIpU BBINOJHEHUH Y4YEOHBIX MPOEKTOB U HUCCIEIOBAHUN paclpeiensTh O0S3aHHOCTH B
rpymnne B COOTBETCTBUU C IOCTaBJIECHHBIMU 33/Jla4yaMU, CJIEAUTH 32 BHIIOJHEHUEM IIJIaHA
JeWCTBUHM, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJaJ B JEATEIbHOCTb TPYIIIHI,
BBICTPAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHE, YUUTBIBAsI MHEHUE OKPY>KAIOILIKX.

K kxoHny obOydenuss B 8 kJjiacce npeAMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OO YHAFOIITNXCSI YMEHUM:

® JCIOJIb30BaTh IOHATHSA: Macca MW pa3Mepbl MOJIEKYJ, TEIUIOBOE [BH)KEHHE aTOMOB WU
MOJICKYJI, arperaTtHbleé COCTOSIHUSI BEIIECTBAa, KPUCTAJUIMYECKHE U aMop(dHbIe Tea,
HACBILEHHBI M HEHACBHIIICHHBIN Map, BIAXXHOCTb BO3AYyXa, TEMIIEpaTypa, BHYTPEHHSS



SHEprus, TEIUIOBOM JBHUIaTellb, 3JIEMEHTAPHBIA SJIEKTPUUYECKUN 3apsii, JIEKTPUUECKOE
110JI€, IPOBOJIHUKH U AUSJIEKTPUKH, IOCTOSHHBIHN 3JIEKTPUUECKUN TOK, MArHUTHOE TIOJIE;
pa3nuuarh SIBIEHHSA (TEIUIOBOE pAcIIMpPEHHE M C)KaThe, TeIUlolepeada, TEeMIoBoe
paBHOBECHE, CMaUYMBaHUE, KAIUJUIIPHBIE SIBICHUS, UCIIApEHNE, KOHIEHCAllUsl, TIaBJICHUE,
KpucTayu3anus (OTBeplieBaHUE), KWUIIEHUE, Tervlonepenaya (TEMIONPOBOAHOCTD,
KOHBEKIIMSI, H3Iy4YeHHE), OJCKTpHU3alusi TeJ, B3auUMOJACHCTBHE 3apsoB, JEHCTBUS
ANEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHME, B3aUMOJIEHCTBME MAarHuTOB, JIEHCTBHE
MarHMTHOI'O IOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasE UHIYKIMS) 110 ONHCAHUIO
UX XapaKTEepHBIX CBOICTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX AaHHOE (pu3ndeckoe
SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYXKAIOUIEM MHpE, B
TOM yKclie (GU3MYecKHe SIBICHUS B MIPUPOJIC: MOBEPXHOCTHOE HATSHKEHHE U KallUJUIIPHBIC
SIBJIGHUSI B IIPUPOJIE, KPUCTAIIBI B IpUpoAe, uznydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKUe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHEra, JJEKTPUYECKUE SIBICHUS B
atMocepe, SJIEKTPUYECTBO KHUBBIX OPraHW3MOB, MarHUTHOE Tolie 3emuH, Aperd
MIOJIFOCOB, POJIb MAarHUTHOTO MOJIS JUIsl KM3HU Ha 3emiie, MOJSPHOE CHUSHHE, NPU 3TOM
[IEPEBOJUTh MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIIEJSATH CYIIECTBEHHBIE CBOWCTBA
(npu3HaKM) pU3NUECKUX SIBICHUI;

OIMCHIBATh M3YyYCHHBIC CBOWCTBA TeT M (DU3MUECKUE SIBICHUS, MCIONB3YS (PHU3MUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI OJHEpPrHs, KOJIUYECTBO TEIUIOTHI, YAelbHas
TEIUIOEMKOCTh ~ BEILECTBA, YZACJIbHAas TEIUIOTa IUIABJICHUS, YZAEJIbHasg  TEIUIOTa
napooOpa3oBaHusi, yJAeJdbHAs TEMJOTa CrOpaHus TOIUIMBA, KOA(Q(UIMEHT MOJIE3HOTO
NEeHCTBUS TEIUIOBOM MalllMHbI, OTHOCHUTENbHAs BIIAXKHOCTb BO31yXa, J3JIEKTPUYECKUN
3apsj, CWIa TOKa, MIEKTPUYECKOE HAIPSHKEHHE, CONPOTUBIIEHUE NTPOBOJHHUKA, YIEIbHOE
COIIPOTHBIIEHUE BEIIECTBA, padoTa M MOIIHOCTh 3JEKTPUYECKOTO TOKa), MPU OMHCAHUHU
MIPaBWJIbHO TPAKTOBAaTh (U3NYECKUN CMBICI HCIIOJIBb3YyEMbIX BEIMYMH, 00O3HAUYEHHUS U
€IUHULIBI  (U3NYECKUX BEJIMYMH, HaxXOIUTh (OPMYJIbl, CBS3bIBAIOIIME JIAHHYIO
(Gu3NYEeCKyI0 BEJIMYMHY C JPYTUMHU BEJIWYMHAMM, CTPOUTH TpapUKUd H3yYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA T, (PM3HUECKUE SABJICHUS U MPOLIECCHI, UCIIONb3Yys OCHOBHBIE
MIOJIOKEHHUS  MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM CTPOEHUS BELECTBA, IPHUHIIMII
CYIIEpHO3UIINH TOJeH (Ha KaYeCTBEHHOM YpOBHE), 3aKOH COXpaHeHHs 3apsja, 3akoH Oma
JUIS ydacTKa Lemnu, 3akoH Jxoyns—JIeHia, 3akoH cOXpaHeHUs YHEPTHH, IPU 3TOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMATUYECKOE BHIPAKECHUE;
OO0BACHATH (hH3HUYECKHE MPOLIECCHl U CBOWCTBA TE€J, B TOM YUCIIE U B KOHTEKCTE CUTYaIUil
[IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh INPUYMHHOCIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 1—2 NOTrMYecKuX LIaroB ¢ Oomnopoil Ha 1—2 M3yueHHBIX CBOICTBa
(bu3nuecKuX SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacy€TrHele 3agauyd B 2—-3 JEHCTBUS, UCIONb3YyS 3aKOHbBI U (POPMYIIBL,
CBSI3bIBAIOIIME (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHaJlM3a YCJIOBHUSA 3aJlayMl 3alHiChIBATh
KpaTKOE€ YCJIOBHE, BBIABIATH HEIOCTATOK JAHHBIX JUIsl pPELICHHs 3aJadd, BBIOMPATh
3aKOHBI ¥ (hOPMYJIbI, HEOOXOUMBIE Ul €€ PelIeHHs, IPOBOAUTH PACUEThl M CPABHUBATH
MOJTyYeHHOE 3HaYeHHE (PU3NIECKOI BETMUMHBI C U3BECTHBIMU JIaHHBIMU;



pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIU (PU3HMUECKUX METOJIOB,
UCIIOJIb3YSl  OMHUCAaHUE HCCIENOBaHUS, BbBIACIATH MPOBEpSIeMOE IPEANOIOKEHHE,
OLICHUBATh MPaBUILHOCTH MOPSIKA MPOBEACHUS UCCIIEIOBAHMS, JIETIaTh BHIBOJIbL;
MIPOBOAUTD OMBITHI 110 HAOMIOACHUIO (PU3UYECKUX SBICHUM MM (PU3NYECKUX CBOMCTB TeI
(KanmUISipHBIC SBJICHMSI, 3aBUCUMOCTD JABJICHUS BO3[yXa OT €ro o0bhEMa, TeMIIepaTyphl,
CKOPOCTH TIpoIlecca OCThIBAHWS M HAarpeBaHUs MPU U3IYYECHHH OT LBETa H3Iydaroulei
(moromaonieit) HOBEpXHOCTH, CKOPOCTh UCHAPEHUS BOJbI OT TEMIEPATYPhI )KUJIKOCTH U
IJIomaaM €€ TIOBEPXHOCTH, OJJIKTPHU3ALUs TEeI W B3aUMOJICUCTBHE JJIEKTPUUECKUX
3apsJiOB, B3aUMOJICMCTBUE TOCTOSHHBIX MAarHWTOB, BH3yaJlU3allMs MAarHUTHBIX MOJeH
MOCTOSIHHBIX MarHUTOB, JEUCTBUS MArHUTHOTO TMOJIS Ha MPOBOJHHUK C TOKOM, CBOMCTBA
ANIEKTPOMArH1WTa, CBOWMCTBA JJIEKTPOABHUTATENsl MOCTOSHHOTO TOKa): (OpMyIupOBaTh
MIpOBepsieMbIe MPEIINON0KEHUs, COOUPATh YCTAHOBKY M3 MPEATI0KEHHOT0 000pyA0BaHuUs,
OIMCHIBATH XOJI OTBITA ¥ (POPMYITHPOBATH BBIBOIBL;

BBITIOJHATh TPSMBIE H3MEPEHHUS TEMIEPaTypbl, OTHOCUTEIHHOW BIAXXHOCTH BO3AYyXa,
CWIBI TOKAa, HAMpPSDKCHUS C WCIOJB30BAHMEM AaHAJIOTOBBIX IMPHUOOPOB W JTATUYHUKOB
(bu3MyYecKUX BENWYHMH, CpPaBHUBATh pE3yabTaThl H3MEPEHHH C Y4YETOM 3aJaHHOUN
a0CONIOTHON MOTPEIIHOCTH;

MIPOBOAUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOW BEIMYUHBI OT JPYrod ¢
MCIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTB COIPOTUBIICHUS IPOBOAHHUKA OT €r0
JUTMHBI, TUIONIAM TIOTEPEYHOTO CEYCHHS U YJEJIbHOTO COMPOTHBIICHUS BEIIECTBA
MPOBOJIHUKA, CUJIBI TOKA, UAYIIEro 4epe3 MPOBOJHHUK, OT HANPSHKEHHUS Ha MPOBOJHMUKE,
UCCIIEIOBAaHKUE TMIOCIIEIOBATEIbHOTO W TAapauIeTbHOTO COEIWHEHUN TMPOBOJHUKOB):
IUTAHUPOBATh HUCCIENOBaHUE, COOMPATh YCTAHOBKY U BBIMONHSATH H3MEPEHHUS, CIEAys
MPEIVIOKEHHOMY TIIaHy, (PUKCHpPOBATh PE3yJbTAThl MOJYUYEHHOW 3aBUCUMOCTH B BUJIE
Ta0auI ¥ TpadUKOB, JIeTIaTh BEIBOBI IO pe3yJIbTaTaM UCCIIeI0BaHMUS;

MPOBOJIUTh KOCBEHHBIE HU3MEpPEHUs] (U3MUECKUX BEIHYUH (YAeNbHAs TEIJIOEMKOCTh
BELIECTBA, CONPOTHBIIEHUE IMPOBOJHHUKA, padOTa M MOIIHOCTb 3JIEKTPUYECKOTO TOKA):
IUIAHUPOBATh ~ M3MEPEHHs, COOMpaTh OKCIEPHUMEHTaJbHYIO  YCTAaHOBKY, CIEAys
MPEAJIOKEHHON HHCTPYKLIUH, U BBIYUCIIATh 3HAUCHUE BEJIMYUHBL;

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH TMpu  paboTe ¢  J1abopaTopHBIM
00opynoBaHUEM;

XapaKTepU30BaTh MPUHITUIBI ISWCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX yCTPOWCTB
C OTOPO Ha UX OTMHMCAHUS (B TOM YKCJIE: CUCTEMA OTOILICHHUS TOMOB, TUTPOMETP, MTapoBast
TypOuHa, aMIiepmeTp, BOJIBTMETD, CUETUHK IIEKTPUIECKOMN SHEPTUH,
ANEKTPOOCBETUTENbHBIE TMPUOOPHI, HArpeBaTelIbHBIC DIEKTPONPUOOPH  (IIPUMEPHI),
ANEKTPUYECKUE MPEAOXPAHUTENH, BJIECKTPOMArHUT, 3JIEKTPOJBUIATENb IOCTOSHHOTO
TOKa), WCIIOJNB3ys 3HAHWS O CBOWCTBaX (PU3WUYECKHX SBJICHHM H HEOOXOIUMBIE
(bu3mIecKre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHHYECKUE YCTPONCTBA U H3MEPUTEIHHBIC PUOOPHI TIO CXeMaM
M CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP,
JBUTATEIb BHYTPEHHErO0 CropaHusi, »>JEKTPOCKOI, pEeOCTaT), COCTABJSATh CXEMbI
AIEKTPUUECKUX LIETIeH ¢ MOCIe0BaTEeIbHBIM U HMapaJlIeIbHBIM COETMHEHUEM 3JIEMEHTOB,
paznuyas ycioBHbIe 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUYECKUX LEMeil;

MPUBOJIUTh TpHUMEPHl (HaXoAWTh HWH(MOpPMANMIO O TpHUMEpax) MPAKTHIECKOTO
UCIOJIb30BaHUsA (U3UYECKUX 3HAHMM B TIOBCEJHEBHOM JKU3HU s oOOecreueHus



0e30macHOCTH TMpH oOOpameHuH ¢ [pudopaMH W TEXHUYECKUMH YCTPOWCTBaMH,
COXPAHEHHUS 3[10POBbS U COOIIOACHUSI HOPM 3KOJIOTHYECKOIO NIOBEIEHUS B OKPY KaIOLIEH
cpene;

OCYIIECTBIATh MOUCK MHpOpManuu (PU3NYECKOTO cofepxkanus B MHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHUW M IyTEM CPAaBHEHUS JONOJHUTEIBHBIX HCTOYHUKOB BBIICIATH
MHpOpMalNIO, KOTOpas ABJISIETCS IPOTUBOPEUNBOM UM MOKET OBbITh HETOCTOBEPHOM;
UCIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 33aJaHM HAy4YHO-TIONMYJSPHYIO JIUTEpaTypy
($U3NIECKOTO COAepKAaHUA, CIIPABOYHBIE MaTEpUabl, pecypchl ceTu MHTepHeT, BiIaaeTh
npuéMamMi  KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIMM W3  OJHOMN
3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHBbIE IIMCbMEHHBIE M KpaTKuMe€ YCTHbIE cOOOIeHHs, 00001as
MHGOPMAILMI0O U3 HECKOJBKUX HCTOYHHUKOB (PU3MUECKOro COIEp)KaHUsA, B TOM 4YHCIE
yOJINYHO NPEICTABIATh Pe3yabTaThl IPOSKTHOM MU MCCIIe10BATENbCKON AEATEIbHOCTH,
IIpY 3TOM TI'PaMOTHO MCIIOJIb30BaThb W3YYEHHbINM MOHATUHHBIA anmapar Kypca (pU3UKH,
COIIPOBOXAATh BHICTYIUICHHE [TPE3ECHTALIUEH;

IpU BBIIOJHEHUH YYEOHBIX MPOSKTOB M HCCIEAOBAHMHA (U3NYECKUX IPOIECCOB
pacnpenenarb O0S3aHHOCTH B IpYyHIE B COOTBETCTBUM C IIOCTaBJICHHBIMHU 3a/ladaMH,
CJIEJUTH 32 BBIIIOJHEHUEM IUIaHA JEHCTBUI U KOPPEKTUPOBATH €r0, acKBaTHO OLIEHUBATh
COOCTBEHHBIH BKJaJ B JIEATEIBHOCTh TPYIIbl, BBICTpPAUBaTb KOMMYHHKAaTHBHOE
B3alMO/ICIICTBHE, TPOABIISASL FTOTOBHOCTD pa3peliaTh KOHPIUKTHI.

K kxoHny oOydenuss B 9 kJjiacce NpeaAMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHUH:

HCIIONB30BAaTh IOHATHA: CHUCTEMa OTCY€Ta, MaTepUalbHas TOYKa, TPACKTOPUS,
OTHOCUTEJIBHOCTh MEXaHHYECKOIro JBMKEHUus, Aedopmarus (ympyras, mjacTuyeckas),
TpeHUe, LIEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTD U MEPErPY3KU, UEHTP TAXKECTH,
abCOMIIOTHO TBEP/IOE TEJNO, LEHTP TSKECTH TBEPAOIrO TeNa, PaBHOBECHE, MEXAHUYECKHE
KoJ1e0aHusl ¥ BOJIHBI, 3BYK, HHQPA3BYK U yIbTPa3BYK, AIEKTPOMArHUTHbIE BOJIHBI, LIKaIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIN30PYKOCTh M JAIbHO30PKOCTh, CIEKTPbI HCIYCKAHUS
U TIOTJIOLIEeHHUS, anb(a, OeTa- U raMMa-U3JIydeHus], U30TOIbI, sAepHAas YHEPTreTHKA,;

pa3nuyath SBJICHUS (paBHOMEpHOE M HEPaBHOMEpPHOE MNPSMOJIUHEHHOE JABHMKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHHE, CBOOOJHOE MAJCHUE Tell, PaBHOMEpPHOE
JBUKEHHE 110 OKPY>KHOCTH, B3aUMOJIEUCTBUE TEJI, PEAKTUBHOE JIBUKEHUE, KOJebaTeabHOoe
JBUKEHHE (3aTyXalolllie U BBIHY)KJEHHbIE KOJIEOaHUs), PE30HAHC, BOJIHOBOE ABM)XECHHUE,
OTpa)kKEHHE 3BYyKa, PSIMOJIMHENHOE PaCIIPOCTPAHEHUE, OTPAKEHNE U NPEIIOMIIEHUE CBETA,
MIOJTHOE BHYTPEHHEE OTpa’keHHE CBETa, Pa3lIoKeHHe Oeoro CBeTa B CHEKTP M CIOXKEHUE
CHEeKTPaJbHBIX  LIBETOB, JAMCIEPCHSl  CBETa, €CTECTBEHHas  pPaJUOaKTHBHOCTH,
BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa M3JIY4YE€HHs) MO OINUCAHUI0 HMX XapaKTEpHbIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacrno3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3MUECKHUX SIBICHUI B OKpyKarolleM Mupe (B
TOM 4ucie (U3MUECKue SIBJICHUS B MPUPOJE: NPWIMBBI U OTJIUBBI, JIBUKEHUE IUIAHET
ConHEe4YHOU CHCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHUE, CEUCMHYECKUE BOJIHBI, I[yHAMH, 3XO, LBETa TeJ,
ONTUYECKHWE  SBJICHUS B  TpuUpoAe, Ouoiormyeckoe  JeficTBUE  BUAMMOTO,
yIbTPaQHUOIETOBOTO U PEHTTEHOBCKOTO M3ITyUYEHUH, ECTECTBCHHBIN PaInOAKTUBHBIN (OH,
KOCMHMYECKHE Jy4d, PaJUOAKTUBHOE MW3IYyYEHUE IPUPOJHBIX MHUHEPAJIOB, JEUCTBUE



pPalMOAKTUBHBIX M3JIyY€HHH Ha OpraHu3sM 4YelloBeKa), NP 3TOM IEPEBOAUTH
MPAKTUYECKYI0 3a7ady B y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH)
(bU3MUECKUX SIBICHUN;

OIMCHIBATh U3YyUYCHHBIC CBOMCTBA TeN M (pU3MUECKUE SIBICHUS, MCIIONB3YS (PU3UUECKUE
BEJINYMHBI (CPEeIHssI M MIHOBEHHAs CKOPOCTH Tella NMPH HEPaBHOMEPHOM [BIDKCHHH,
YCKOpEeHHe, IepeMeIIeHue, MyTh, YIII0Basi CKOPOCTh, CUJIa TPEHHS, CHJIAa YIIPYTOCTH, CHIIa
TSDKECTH, YCKOpEHHE CBOOOIHOTO TaJeHHs, BEC Tella, UMIYJIbC Tela, UMIYIbC CHIIBL,
MeXaHu4eckass paboTa M MOUIHOCTb, NOTEHIMAIbHAs JHEPrusl Teja, MOTHATOrO HaJ
MOBEPXHOCTBIO 3€MJIM, IOTEHIMAIbHAs JSHEPrusl CXKAaTOH MPYKUHBI, KHHETHYECKas
SHEPTHsl, MMOJHAs MEXaHW4YeCKasi PHEPrHsl, IepUO U 4acTOTa KojeOaHui, JUIMHA BOJIHBI,
T'POMKOCTH 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IIOKA3aTeNb MPETIOMIICHUS CPE/IBI), TIPU
ONMCAaHWM TPABHIBHO TPAKTOBaTh (PU3MUYECKUI CMBICT HCIOJIB3YEMBIX BEJIHYHWH,
0003HAYEHHUS W eIUHHIBI (U3UYECKUX BEIUYUH, HAXOIUTH (OPMYJIBI, CBSI3BIBAIOIIUC
TaHHYIO (U3MYECKYIO BEIUYUHY C APYTMMHU BEIMYMHAMH, CTPOUTH TPaUKU M3Y4ECHHBIX
3aBHCUMOCTEN (PU3MUYECKIX BEINYHH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3MYECKUE SIBICHUS W MPOLECCHI, MCIOJIb3YS 3aKOH
COXpaHEHHS SHEPIHH, 3aKOH BCEMHUPHOTO TSATOTCHUS, MPUHIMII CYNEPIIO3UIIUN CHJI,
MPUHIUI OTHOCHTENBHOCTH [ anmiest, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa,
3aKOHBI OTPAKEHHS U MPETIOMIICHUS CBETa, 3aKOHBI COXPAHEHUS 3aps0BOTO U MacCOBOTO
YHCell MPU SACPHBIX PEaKkUusAX, MPU STOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aIUCBIBATh €T0 MATEMAaTUYECKOE BBIPAXKCHNUE;

OOBSICHATH (PU3NYECKHE MPOLIECCH] M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyaluil
MPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUYHMHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX LIaroB ¢ ONOpoil Ha 2—3 M3yuyeHHBIX CBOICTBa
¢bu3nYecKux sIBICHUH, GPU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEHH;

pemaTh pacu€THbIE 3a7aun (ONMUpPAIONIUECs Ha CUCTEMY U3 2—3 ypaBHEHHil), UCHOIb3Ys
3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAINM3a YCIOBUS
3aJauM  3alUCBhIBaTh KPAaTKOE YCIOBHE, BBISBIATH HENOCTAIOMIME WM W30BITOYHBIC
JaHHBIE, BBHIOMpATh 3aKOHBI W (POPMYIBI, HEOOXOAWMBIC JUISI PEMICHHS, MPOBOAUTH
pacy€Thbl U OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HaUeHHsI (PU3NUYECKON BETMUHHBI;
pacro3HaBaTh MpOOJIEMBbI, KOTOPhIE MOYXHO PEUIMTh NMPU TOMOIIH (PH3MUECKUX METOJIOB,
UCTOJNb3ys ONHCAHUE HCCIEAOBaHMS, BBLACIATH MPOBEPSEMOE  IPEIOI0KEHHE,
OLIEHUBATh MPABUJIBHOCTh MOpSAAKA MPOBEACHUS HCCIENOBAHUSA, JI€laTh BBIBOJBI,
WHTEPIPETHPOBATH PE3YIIbTATHI HAOIIOICHUH U OIBITOB;

MIPOBOJIUTH OIBITHI IO HAOIOJCHUIO (PU3UUECKUX SIBICHUHN MIN (PU3HUECKUX CBOMCTB Tel
(m3ydyeHne BTOpOro 3akoHa HBIOTOHA, 3aKOHa COXpAHEHHWS DSHEPTHH, 3aBHCUMOCTh
nepruosia KoseOaHuid MPYy>KMHHOTO MasTHUKA OT MAacChl Tpy3a M KECTKOCTH MPYKHHBI U
HE3aBUCHUMOCTh OT aMIUIMTYJbl MajbIX KOJIeOaHUH, MPSAMOJIMHEHHOE pacmpoCTpaHEeHue
CBETa, pa3joXeHue 0eloro cBera B CHEKTpP, U3yUYeHHE CBOWCTB M300pakeHUs B IJIOCKOM
3epKajJie W CBOMCTB HM300pakKeHHUs TpeaMeTra B coOMparolieil JuH3e, HaOIIoACHUE
CIIOIIHBIX W JIMHEWYATBhIX CIIEKTPOB M3IYYEHHS): CAMOCTOSTEIBLHO COOMPATh YCTAaHOBKY
u3 HM30bITOUHOrO Habopa OOOpYIOBaHUS, OMMCHIBATH XOJ ONBITA M €ro pPe3ysbTaThl,
(bopMyIHMpOBATH BBIBOAKI;



IIPOBOJIUTh IPU HEOOXOAMMOCTH CEpUI0 MpPSIMBIX M3MEPEHMH, OIpenenss cpenHee
3HaYeHHEe u3MepseMol BeNMWYMHBI ((POKYCHOE pacCTOsSHUE COOMparolled JIMH3bI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MEPEHUS (M3MEPUTEITHHOTO TPHOOopa);

IIPOBOJIUTh MCCIIEJJOBAHUE 3aBUCUMOCTEH (U3UUECKUX BEJIMYUH C HCIOJIb30BAHUEM
NPSIMBIX U3MEPEHUH (3aBHCHUMOCTB ITyTH OT BPEMEHHU MpPHU PABHOYCKOPEHHOM JBM)KCHUHU
0e3 HavyaJgbHON CKOPOCTH, Nepuoja KojJeOaHUM MaTeMaTH4eCKOr0 MasTHUKA OT JUIMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaXKEHUsS CBETa OT YIJja MaJeHHs U yIyia IPEeJOMIICHUS OT
yriia TajeHus): IUIAHUPOBATh HCCIEAOBAaHHE, CaMOCTOSATEIILHO COOMpaTh YCTAHOBKY,
(buKCUpOBaTh PE3yNbTaThl MOJIYYEHHOW 3aBUCHUMOCTH (DU3MYECKMX BEJIMYMH B BHJIC
TabIuUI ¥ TpaUKOB, JAeTaTh BEIBOBI 0 PE3yJIbTaTaM UCCIIEI0BaHMS;

MPOBOJIUTh KOCBEHHBbIE W3MEpeHHsT (PU3MUYECKNX BeNWYMH (CpeAHsAs CKOPOCTh U
YCKOpPEHHUE Tela NMpU PaBHOYCKOPEHHOM JBMXKEHHM, YCKOPEHHE CBOOOJHOIO IMaJeHMS,
KECTKOCTb TPYXKHUHBI, KOI(POUIMEHT TPEHUs CKOJIbKEHUs, MeXaHudeckas pabora u
MOIITHOCTh, YacTOTa M MEPHUOJ KOJICOaHUH MAaTeMaTHYeCKOro M MPYKHHHOTO MasiTHUKOB,
OIITUYECKasi CHjia COOMPAIOICH JIMH3bI, PAJMOAKTUBHBINA (JOH): IJIAHUPOBATH W3MEPEHUS,
coOupaTh HIKCHEPUMEHTAIbHYIO YCTAaHOBKY M  BBINOJIHATH H3MEPEHHUs, CIEIys
IPE/UIO)KEHHOW HHCTPYKIMH, BBIYUCIATH 3HAUEHUE BEJIUYMHBI U aHAIW3UPOBATH
MOJTyYCHHBIE PE3YJIbTATHI C YIETOM 33JaHHOH IMOTPEITHOCTH U3MEPEHHI;

coOimogaTh IpaBUia TEXHUKHW Oe3omacHOCTH IHpu  pabore ¢ JabOpaTOPHBIM
o0opyIoBaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (PU3MUECKUX MOJENeH: MaTepuaibHas TOUKa,
a0COIOTHO TBEPIOE TEJO0, TOUCYHBII UCTOYHHUK CBETA, JIy4, TOHKAS JIMH3a, TUIAHETapHAas
MO/IENIb aTOMa, HyKJIOHHAsI MOJIeNTb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh NPUHIHITEI JEHCTBUS H3YyYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOpOM Ha MX ONMHUCAHMA (B TOM YHCIE: CIUAOMETP, TATUUKU MOJOKEHUS, PACCTOSHUS U
YCKOpEHUs, pakeTa, 3XOJIOT, OYKM, MEepUCKoIl, (oToanmnapar, ONTHUYECKUE CBETOBOJbI,
CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O CBOMCTBaX
(bu3nyecKuXx sIBICHUN U HEOOXO0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

WCTIOJB30BAaTh CXEMBI M CXEMATHYHBIE PUCYHKH HM3YYCHHBIX TEXHUYECKUX YCTPOHCTB,
M3MEPUTENBHBIX TNPHOOPOB W TEXHOJIOTHYECKUX IMPOIECCOB IMPH pPEUICHHH Yy4eOHO-
MPAKTUYECKUX 33/1a4, ONTUYECKHE CXEMBbI Ul MOCTPOSHHs HM300pakeHUH B INIOCKOM
3epKaiie ¥ coOuparomieil T1uHse;

NPUBOAUTH TpUMEpPHl  (HaXOAUTh HWHPOPMALKIO O MpPUMEpax) MNPaKTUYECKOro
UCTOJb30BaHUS (PU3MUECKMX 3HAHUW B IOBCEJHEBHOM KHU3HM I OOecredeHus
0e30MmacHOCTH TpU OOpalleHHH ¢ TMNpudOpaMM M TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHHS 37I0POBbsSI i COOJTIOJICHHUSI HOPM DKOJIOTHUECKOTO TIOBEJCHUS B OKPY KAIOIIEH
cpexe;

OCYIIECTBIISITh MOWCK WHpopManuu  (Qusmyeckoro coxaepxkanuss B VHTepHere,
CaMOCTOSITENIbHO  (OPMYJIMPYSl TIOMCKOBBIM 3ampoc, HaXOAWUTh IIYTH OIpeNeIeHUs
JOCTOBEPHOCTH IOJIyYeHHOM HWH(QOpPMALMU Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JOMOJTHUTENbHBIX HICTOYHUKOB;

WCIOJIb30BATh NPU BBINOJHEHUHM YYEOHBIX 33aJaHMi HAyYHO-TIONMYJSPHYIO JIUTEPATypy
(GuU3MYECKOro colepkKaHus, CIIPaBOYHbIE MaTepUabl, pecypcsl ceTu MHTepHer, BianeTh
npuéMaMu  KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIMM U3  OJHOH
3HAKOBOM CUCTEMBI B IPYTYIO;



® (CO3JaBaTb COOCTBEHHbBIE ITHCEMEHHBIE U YCTHBIC COO6H.I€HI/ISI Ha OCHOBC I/IH(bOpMaHI/II/I nus3

HECKOJIBKHUX

HMCTOYHHUKOB

(bu3MUeCKOTo  COMep KaHuUs,

MyOJIUYHO

MMpEaACTABJIATh

pe3yibTaThl IPOEKTHOW WIIM HCCIIEI0BATEIbCKON NEATEIBHOCTH, NPU 3TOM I'PAMOTHO
WCIOJb30BAaTh M3YUYCHHBIM MOHATUIHBIN ammapaT W3yd4aeMoro pasjena (U3MKd |
COIIPOBOKAATh BBICTYIUIGHHWE IIpe3eHTaluel ¢ ydé€ToM OCOOEHHOCTEH ayIAuTOpPHH

CBCPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
No  HanMenoBanme KoumnuecTBo yacos DJIEeKTPOHHbIE
(uudpossbie)
n/  pasieioB U TeM Becer Konrpoabn  IIpakruueck
o0pa3oBaTejibHbIE
n NporpamMmMbl 0 ble padoThbI ue padboTnbl
pecypcsbl
Paznes 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
DUAHKA - HAVED O bubmuorexa [JOK
11 IDHDOTE e 2 https://m.edso0.ru/7f416
pupoa 194
DIsIecKHe bubmuorexa [JOK
1.2 2 1 https://m.edsoo0.ru/7f416
BEJTMYHUHBI
194
EctecTBeHHOHAy4YH bubnnoreka [JOK
1.3 BII METOJ 2 1 https://m.edso0.ru/7f416
MMO3HAHUS 194
Hroro no paszneny 6

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBA

Crpocrue bubnmnoreka [JOK

2.1 1 https://m.edsoo0.ru/7f416
BEIIECTBA 194
JBuxxeHue u bubmuorexa [JOK

2.2 B3aUMOJIENCTBUE 2 1 https://m.edsoo0.ru/7f416
YaCTHII BEIIECTBA 194
ArperatHbie bubnnorexka [HJOK

2.3 COCTOSIHHS 2 https://m.edsoo.ru/7f416
BellleCTBa 194

Hroro mo pazneny 5

Pazpnen 3. /IBukeHue u B3aumoseit

CTBHE Te€J

31 Mexauunueckoe
' TIBUYKEHUE

3

bub6mmorekxa [IOK
https://m.edsoo0.ru/7f416
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194

3.2

3.3

HNuepuus, macca,
MJIOTHOCTD

Cuia. Bune! cun

Hroro no pazneny

Pa3znen 4. /laBjienne TBEPABIX TeJl, (KMAKOCTEH U ra3oB

14

21

bubmuoreka [JOK
https://m.edso0.ru/7f416
194

bu6mmoreka [IOK
https://m.edso0.ru/7f416
194

[laBienue.
H;E;:f;j bubmuorexa [JOK
4.1 g . 3 https://m.edsoo.ru/7f416
TBEPJBIMU TEIIAMH,
194
KUJIKOCTSIMH U
ra3aMu
Jlaere bubmuorexa [JOK
4.2 5 https://m.edsoo.ru/7f416
KUJKOCTH
194
bu6mmoreka [IOK
A
4.3 TMocheproe 6 https://m.edsoo.ru/7f416
JaBJICHUE
194
[erictBue
KIKOCTH I Fasa bu6mmoreka [IOK
4.4 g . 7 https://m.edsoo.ru/7f416
Ha IIOIPY>KEHHOE B
194
HHUX TECJIO
Hroro no paszneny 21

Pa3nea 5. PaGoTa n MoIHOCTDh. JHEprus

Pac bubnmoreka [JOK
51 abotat 3 https://m.edsoo.ru/7f416
MOIITHOCTH
194
Ty bubnmoreka [JOK
52 POCTHE 5 https://m.edsoo.ru/7f416
MEXaHU3MBI
194
Mexanndeckas bubnmorexa LIOK
5.3 4 https://m.edsoo.ru/7f416
SHEpPrus 194
Hroro mo pazneny 12
PezepBHOE Bpemst 3



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

OBIIEE KOJIMYECTBO

YACOB 110 68 3 12
[MTPOT'PAMME
8 KUIACC
N HamMeHoBamie KosauuecTBo yacoB DJIeKTPOHHbBIE
(undposbie)
n/ | pasgeioBuTeM  Bcer  KoHTpoubH IpakTHyeck
oOpa3oBaTe/ibHbIE
I nmporpaMmMabl 0 ble padoThI ue padoThbl
pecypcsl
Pa3pen 1. TerioBble iBJICHUSA
Crpoenue u bubnuoreka [JOK
11 cBoOiicTBa 7 https://m.edso0.ru/7f418
BellleCTBa lce
TemmoBLie bubmuorexa [JOK
1.2 21 1 5 https://m.edso0.ru/7f418
TIPOIIECCHI
1ce
Wroro mo pazneny 28
Pa3nea 2. DiiekTpryecKkne 1 MATHUTHBIC SIBJICHUS
DIeKTpUUYECKHE
3apsaaebl. bu6mmoreka [JOK
2.1 3apspKeHHBIE 7 1 https://m.edsoo0.ru/7f418
Tena u ux lce
B3aMMOJICIICTBHE
[TocTostHHBII bubnuotexa [JOK
2.2 ANEKTPUYECKHH 20 1 7 https://m.edsoo.ru/7f418
TOK 1ce
MarHITHEL bu6mmorekxa [IOK
2.3 6 1 15 https://m.edso0.ru/7f418
SIBIICHUS
1ce
S eKTPOMA bubnmoreka [JOK
JCKTPOMArHUTH
2.4 P 4 https://m.edso0.ru/7f418
ast MHTYKIIAS
1ce
Uroro no pazaeny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YACOB 110 68 3 14.5
I[MPOT'PAMME

9 KVIACC
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KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne HanmMmenoBanue
(undposbie)
n/ | pa3szesioB H TeM Bcer  KoutpoibH IpakTHyeck
oOpa3oBaTejibHbIE
1 NporpamMmabl 0 ble paboThI ue padboTsbl
pecypchbl
Paznen 1. Mexannueckue siBJICHHUS
M
B:;?:}I;I;:;KOG bubmuoreka [JOK
1.1 A 10 1 https://m.edsoo.ru/7f41a
CHOCOOBI €T0
4a6
OITUCAHUS
BzaumoneiicTrue bubmorexa LIOK
1.2 s 20 1 3 https://m.edsoo.ru/7f41a
TEeN
4a6
3aKOHEL bubmuoreka [JOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHUs
4a6
Wroro mo pazneny 40
Pazgen 2. Mexanndeckne K01e0aHNSA H BOJHBI
MexaHudeckue Bubnuorexa LIOK
2.1 7 3 https://m.edsoo.ru/7f41a
Koae0aHus
4a6
MexaHudeckue Bubnuorexa LIOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK 426

Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

DIIeKTPOMarHuTH BuGmiorexa LIOK
3.1 o HoTe i 6 2 https://m.edsoo.ru/7f41a
AIIEKTPOMArHUTH
BIC BOJTHBI 426
Hroro no paszneny 6
Pasnen 4. CBeToBble AIBJICHUS
3aKOHBI bubmuorexa [JOK
4.1 pacrpocTpaHeH! 6 2 https://m.edsoo.ru/7f41a
s CBETA 4a6
JIuH3bI B bu6mmoreka [IOK
4.2 ONITHYECKHE 6 3 https://m.edsoo.ru/7f41a
npubopbI 4a6
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Pasnoxenue bu6mmoreka [JOK
4.3 0eoro cera B 3 2 https://m.edsoo.ru/7f41a
CIIEKTP 436
Hroro no pazaeny 15
Pa3nen 5. KBanroBble siBJIeHUSA
Ucnyckanue u bubmumorexa [IOK
51 MOTJIOIICHHE 4 1 https://m.edsoo.ru/7f41a
CBeTa aTOMOM 4326
CTpocHie bubmuorexa [JOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO Si7pa
4a6
SnepHELe bubmuoreka [JOK
5.3 :[af . 7 1 https://m.edsoo.ru/7f41a
peakn 426
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001a0IIHIT MOAY/Ib
[ToBTOpeHue n
000011IeH1E bu6mmoreka [IOK
6.1 COZIePKaHHS 9 2 https://m.edsoo.ru/7f41a
Kypca pu3mku 3a 4a6
7-9 kmacc
Wroro mo paszneny 9
OBIIEE
KOJIMYECTBO
YACOB IIO 102 21

I[TPOTPAMME
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