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1. Ilnanupyemble pe3yJIbTAThI 0CBOCHUS Y4eOHOI0 NpeaMera

N3yuyenne yueOHOro mnpeamera «@Pusnka» HaA YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUsl  JOJDKHO  OO€cleuMBaTh  JOCTHXKCHUE — CICAYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JInuHOCTHBIE pPe3yJIbTaThI:

I'pasxcoanckoe u 0yxo6HO-HpABCMEEHHOE 80CRUMAHUE:.

TOTOBHOCTh K BBIIIOJIHEHHIO OOS3aHHOCTEN TpakIaHMHA U pealu3alud €ro
paB, YBaXKEHHE MpaB, CBOOO M 3aKOHHBIX MHTEPECOB JAPYTHUX JIIOJICH;

aKTUBHOE yYacTHU€ B XKU3HU ceMmbu, OpraHuzaluu, MECTHOTO COOOIIECTBa,
POAHOTO Kpasi, CTPaHbI;

HENpUATHE JIIOOBIX (POPM IKCTpEMHU3MA, TUCKPUMHUHALIHH;

MOHUMAaHUE POJIH PA3JIMYHBIX COIIMAIIBHBIX MHCTUTYTOB B )KU3HU YEJIOBEKA;

Ipe/icTaBlieHne 00 OCHOBHBIX MpaBax, CBO0OOaX M 00sS3aHHOCTSIX IPAKIaHUHA,
COIIMAIbHBIX ~HOpPMax U TMpaBWjaX MEXKIWYHOCTHBIX OTHOIIECHUN B
MOJIMKYJIBTYPHOM U MHOTOKOH(ECCHOHATLHOM OOIIECTRBE;

IMpCaACTaBJICHUC O criocobax HpOTHBOI[GfICTBHSI KOppyIInHuHu;,; T'OTOBHOCTH K
p33H006p33H0ﬁ COBMECTHOM ACATCIbHOCTH, CTPCMIICHHC K B3AMMOIIOHUMAHHUIO
" B3aNMOIIOMOIIIHY, aKTUBHOC Y44CTHUC B IIKOJLHOM CaMOYIIPABJICHUH,

IF'OTOBHOCTb K Y4YdCTHUIO B FYMaHHTapHOﬁ ACATCIIBHOCTHU (BOHOHTepCTBO,
IIoOMOIIb JHOIAM, HYKIAOIMKUMCS B Heﬁ)

Hampuomuuecxoe eocnumanue.

OCO3HAaHHE POCCUUCKOM TPaXJAHCKOW HMIECHTUYHOCTH B TMOJIUKYJIBTYPHOM M
MHOTOKOH()ECCMOHAJIbHOM OOLIECTBE, NPOSABICHHE HHTEpEca K IO3HAHUIO
POAHOIO f3bIKa, UCTOPHUH, KyIbTypbl Poccuiickon ®enepannn, CBOEro Kpas,
HapoaoB Poccuu;

LIEHHOCTHOE OTHOIIEHHWE K JOCTHXEHMSAM cBoell Pomuubl - Poccum, Kk Hayke,
HUCKYCCTBY, CIIOPTY, TEXHOJOTHSIM, OOEBBbIM TOJABUTaM U TPYIOBBIM
JTOCTHKEHUSAM Hapoa;

yBaKEHHE K CUMBoJaM  Poccud, TOCyIapCTBEHHBIM  Mpa3IHHUKAM,
UCTOPUYECKOMY H MPHUPOTHOMY HACIEIUIO U AMSITHUKAM, TPAJIHUILIUSAM Pa3HBIX
HapOJIOB, MPOKHUBAIOIINX B POJAHON CTpaHe.

NPOSIBJICHUE MHTEpeca K MCTOPUH U COBPEMEHHOMY COCTOSHHIO POCCHICKON
duznyecKoil HayKu;

[ICHHOCTHOE OTHOIIICHUE K IOCTHKCHUSAM POCCHHUCKUX YUEHBIX-(PU3UKOB.

ﬂyxoeuo-upascmeenuoe seocnumanue.:

OpHEHTAIlMS Ha MOpaJbHBIC IIECHHOCTH W HOPMBI B CUTYallUsSX HPaBCTBEHHOTO
BBIOOPA;

TOTOBHOCTH OIICHUBATh CBOE MOBEJCHUE U TOCTYIIKH, TIOBEICHUE U TOCTYIKU
JIPYTUX JIOACH C TO3WIIMM HPABCTBCHHBIX M TIPABOBBIX HOPM C YYETOM
OCO3HAaHUS TOCIIEACTBHIA MOCTYITKOB;

aKTUBHOE HEMPHUSITHE acOIMAIbHBIX MOCTYIKOB, CBOOOJa U OTBETCTBEHHOCTH
JUYHOCTH B YCIIOBUSX WHIWBHUIYaTLHOTO U OOIIIECTBEHHOTO MPOCTPAHCTBA.



Jcmemuueckoe ocnumanue:.

BOCIIPUUMHYHBOCTDL K PAa3HbBIM BH/JAaM HUCKYCCTBA, TpaJulUsAIM H TBOPYUYCCTBY
CBOCro u JApyrux HapoaoOB, ITOHHUMAHUC OMOLIMOHAJIIBHOI'O BOS,Z[CﬁCTBI’IH
HCKYCCTBAd, OCO3HAHUC BaAXHOCTHU Xy,HO)I(eCTBCHHOﬁ KYJIbTYPBI KaK CPCACTBA
KOMMYHHKAIIUU U CAMOBBIPAKCHU,

IMOHUMAaHHUC NOCHHOCTU OTCUYCCTBCHHOI'O HW MHPOBOI'O HCKYCCTB4, POJIH
9THUYCCKUX KYJIbTYPHBIX TpaI[I/II_II/Iﬁ H HApOJHOI'O TBOPUYCCTBA,

CTPCMJICHHUC K CAMOBLIPAKCHHIO B PA3HBIX BUJaX UCKYCCTBA.

BOCIIPUATUC ISCTCTUYCCKUX KAaUCCTB (1)H3H‘{€CKOI\/JI HAaYKHU: e€ TrapMOHHUYHOI'O
IMOCTPOCHUA, CTPOI'OCTU, TOYHOCTH, TAKOHUYHOCTH.

Qu3uueckoe  gocnumanue,  Qopmuposanue  Kyjabmypvl  300p06bi U
IMOYUOHATILHO20 0J1A20NONYUUA .

OCO3HaHUE IICHHOCTH JKU3HH;
OTBETCTBEHHOE OTHOIIIEHHWE K CBOEMY 370POBBIO M yCTaHOBKA Ha 3I0OPOBBIA
o0pa3 >Ku3HM (370pOBOE IHUTAHHUE, COOJIIOJICHHE TUTHEHUYECKUX TPaBUII,
cOQIaHCUPOBAHHBIM PEXKUM 3aHIATHH UM OTAbIXa, peryispHas Quanyeckas
AKTUBHOCTb);

OCO3HAHWE TOCIEJICTBUNA U HENPHUATHE BPEIHBIX MPUBBIYEK (yMOTpediieHue
AJIKOTOJIsl, HAPKOTHKOB, KypeHHE) M MHBIX (opM Bpeaa aisid (PU3NYECKOro H
MICUXUYECKOTO 37I0OPOBHS,;

coOJI0/IeHnEe TMpaBUl OE€30MaCHOCTH, B TOM YHUCJE HABBIKOB O€30MaCHOIO
MOBECHUS B UHTEPHET-CPE/IE;

CIIOCOOHOCTh aJaNTHUPOBATHCA K CTPECCOBBIM CUTYAIlUsIM U MEHSIOUTUMCS
COIMAJIbHBIM, WH()OPMAIMOHHBIM M TMPUPOJHBIM YCIOBUSM, B TOM YHCIIC
OCMBICTISIS COOCTBEHHBINM ONBIT U BHICTpanBas JadbHEHIIINE 11ETH;

yMEHUE IPUHUMATh Ce0s U IPYTUX, HE OCYXK/as;

YMEHHE OCO3HaBaTh SMOIIMOHAIBLHOE COCTOSIHME ce0s W JApPYyTruX, yMEHHue
yIPABJIATh COOCTBEHHBIM AMOIIMOHATLHBIM COCTOSTHUEM;

c(hOpMHUPOBAHHOCTH HaBbIKA PedIICKCHH, MPU3HAHKE CBOETO MpaBa Ha OMIUOKY
U TaKOTO K€ MpaBa IPyroro 4eoBeKa.

Tpyooeoe eéocnumanue:

YCTAHOBKA HAa aKTMBHOE y4acTHE B PEIICHUU MPAKTUYECKHUX 3a7ad (B paMKax
CeMbM, IIKOJIbI, TOpojAa, Kpasi) TEXHOJOTMYECKOH U  COIHUaJIbHOU
HaIPaBJICHHOCTH, CITOCOOHOCTh WHUIIIAPOBATh, MJIaHUPOBATH "
CaMOCTOSITEJIHO BBITIOIHATH TAKOTO POJia NeATEIbHOCTD;

UHTEpEC K MPaKTUUECKOMY MU3YUEHHUIO TpodecCrii U TpyJa pa3IMuHoOro poja, B
TOM YHCJI€ HA OCHOBE IPUMEHEHHS M3Yy4aeMOro MPeIMETHOTO 3HAHMUS;
OCO3HAHHME BAXKHOCTU OOYYEHHUS Ha MPOTSHKCHUHM BCEH KU3HU JJIsl YCIICIIHON
MpOECCUOHATILHON JEATEILHOCTH M PA3BUTHE HEOOXOTUMBIX YMEHHUM s
ATOT0; TOTOBHOCTH aJalITUPOBATHCS B MPO(ECCUOHATILHOM Cpejie; YBaXKCHHE K
TPYIy U pe3yibTaTam TPYAOBOU JIeATEIHLHOCTH;

OCO3HAHHBIM BBIOOP W  TOCTPOCHHWE WHAMBUAYAJTHLHOW  TPACKTOPUU
o0pa3oBaHMsI W KU3HEHHBIX IJIAHOB C Y4YETOM JIMYHBIX M OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH.



e AKTMBHOE y4aCTHE€ B PELICHUH MPAKTUUYECKUX 3a]a4 (B paMKaxX CEMbH, IIKOJIBI,
ropoja, Kpas) TEeXHOJOTHYECKONW U COIMAIbHON HAMpaBIEHHOCTH, TPEOYIOMNX
B TOM YHCJIE U PU3NYECKUX 3HAHUI;

e UHTEpEC K NPAKTUUECKOMY U3YUEHHIO PO ecCuil, CBSI3aHHBIX C (PU3UKOIL.

JKonozuueckoe 6ocnumanue:

e OpHCEHTALMS Ha NPUMEHEHHE 3HAHWUN W3 COLMAIBHBIX U €CTECTBEHHBIX HAyK
JUId  pellleHus 3a7ad B oO0JacTH OKpYXarolled cpenpl, IJIaHUPOBaHUS
IOCTYIIKOB M OLIEHKHM MX BO3MOYKHBIX ITOCJIEICTBUM ISl OKPYKAOIIEH CPEBL;

e TIOBBIUICHHE YPOBHS SKOJIOIMYECKOW KYJIBTYpBl, OCO3HAHUE IJIOOATBHOTO
XapaKTepa OHKOJOTMYECKUX TMpoOJeM M MyTed HMX PELICHUs; aKTUBHOE
HENIPUATHE JEUCTBUM, NPUHOCALIMX BpPEI OKPYXKAIOLIEH CPEAE; OCO3HAHUE
CBOCM pOJM Kak TpakJaHMHA W TOTPEOUTENsT B YCIOBHSIX B3aUMOCBS3H
MPUPOJHOM, TEXHOJIOTMYECKON U COLIMAIIBHOM CPE/T;

e TOTOBHOCTh K YYAaCTHIO B IPAKTUYECKOW JEATEIBHOCTH 3KOJIOTHYECKON
HaIpaBJICHHOCTH.

e OCO3HaHHE TJO0ANIBHOIO XapakTepa 3KOJOTHYECKUX MNpoOsieM M MyTed ux
peLeHus.

Ilennocmu nayunozo nosnanus:

® OpuCHTalUMsI B JCIATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHbBIX
IpeACTaBIeHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS  4YEJIOBEKa,
IPUPOJIBI U OOIIECTBA, B3aUMOCBS3SIX YEJIOBEKA C MPHUPOTHON M COIHAIbHOU
Cpelou;

® OBJIAJICHUE SI3BIKOBOM M YMTATENBCKOW KYJIBTYPOM KAK CPEIACTBOM ITO3HAHUSA
MHpA; OBJIAJEHUE OCHOBHBIMM HABBIKAMHU MCCIEA0BATEIBCKOU AEATEIBHOCTH,
YCTaHOBKA HAa OCMBICJICHUE ONbITA, HAOIIOJEHUM, MOCTYNKOB U CTPEMJICHUE
COBEpUIEHCTBOBATh ITyTH JOCTHMKEHUS WHIWBHUIYAJIBbHOTO M KOJUIEKTHBHOTO
0J1aronoayyus.

® OCO3HAaHUME LEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOIO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHUS TEXHOJOTHUM, BaXXHEHIIECH COCTABISAIOLIEH
KYJIbTYDBI;

® pa3BUTHE HAy4YHOM JHOO03HATEIBHOCTH, HMHTEpEca K UCCIEI0BATEIbCKON
NEATEIIBHOCTH.

MeTanpeaMeTHble pe3yJbTaThbl
YHUBepcaIbHBIE TO3HABATEIbHBIC I€UCTBUS
Ba3zoevie nocuueckue oeiicmeus.

e BBISABJISATH U XapaKTEPU30BaATh CYIIIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBJICHUN);

e YCTaHABIMBATh CYIECTBCHHBIM NpPHU3HAK KIacCU(PHUKAIUU, OCHOBAHHS JJIS
000011IeHNs U CPAaBHEHUS,

e BBISBIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUYMS B pacCMaTpuBacMbIX (HaKTax,
JTAHHBIX ¥ HAOJIFOACHUSAX, OTHOCSIIUXCS K (DU3UMUSCKUM SIBICHUSM;

e BBIABIATh TPUYUHHO-CICACTBEHHBIC CBA3M TMPU M3YYCHHH (HUIUIECKUX
SIBJICHUM W TPOLIECCOB; JEJIaTh BBIBOJBI C MCIOJb30BAHUEM AEAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKJIIOUCHUM, BBIJBUTATh THUIIOTE3bl O B3aUMOCBS3SX
(bU3UYECKUX BEJIIMYUH,



CaMOCTOSITENIbHO BBIOMpATh CHOco0 pelieHus y4eOHON (PU3ndecKoi 3aaadu
(cpaBHEHHE HECKOJIBKUX BaPUAHTOB PEIICHUs, BHIOOP HaubOosee MOIXOISIIEro
C y4€TOM CaMOCTOSITEIbHO BBIJCIEHHBIX KPUTEPHEB).

ba3zoevie uccneoosamenvckue oelcmeust.

UCIOJI30BATh BOMPOCHI KaK UCCIIEI0BATEIbCKUN HHCTPYMEHT MTO3HAHMUS;
IPOBOJUTH MO CaMOCTOATENIBHO COCTaBJICHHOMY IUIaHY OMbBIT, HECIO0XHBIN
(bu3HUecKuil SKCIEPUMEHT, HEOOIIBIIIOE UCCIIeI0BaHUE (PU3NYECKOTO SBIICHUS,
OLICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMAIIHIO, MTOJTYUYEHHYIO B
XO0/J1€ UCCIIETOBAHUS UII IKCTIEPUMEHTA;

CaMOCTOSATEILHO (OPMYIHPOBATh OOOOIEHUS W BBIBOABI IO pe3yJbTaTaM
MIPOBENEHHOIO HAOIIOAEHUS, OIbITA, UCCIIEIOBAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEMIIEe pa3BUTHE (PU3NUECKUX MPOLIECCOB, a
TaKX€ BBIJBUTaTh MNPEANOJOXKEHUS 00 WX Pa3BUTUU B HOBBIX YCIOBUSIX U
KOHTEKCTaX.

Paboma c unghopmanueit:

OPUMEHATh Pa3JIMYHbIE METOJABI, MHCTPYMEHTBI M 3alpOCHl NPU IIOUCKE H
orOope uHPOpMaUMU WIM JaHHBIX C Y4YETOM MPEMJIOKEHHOM Yy4uyeOHOH
puznueckoil 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATh HH(GOPMALIUIO
Pa3IMYHbIX BUIOB U (YOPM IMPEICTABICHMUS;

CaMOCTOSITENIbHO ~ BbIOMpaThb  ONTUMAaJbHYIO  (OpMYy  IpEJCTaBICHUS
MH(pOpMaMK U WUIIOCTPUPOBATh PEUIAEMBbIE 3a/1a4d HECIOXHBIMUA CXEMAaMH,
JuarpaMMaMu, UHOM TpaduKoi U UX KOMOMHAIUSIMU.

YHuBepcaibHble KOMMYHUKATUBHBIC 1EUCTBUS
Obwenue:.

B X0Ji€ 00CYXXJIeHUsI yueOHOro MaTtepualia, pe3yiabTaToB J1a00paTOpHBIX padboT
W TIPOEKTOB 3aJaBaThb BOIMPOCHI 10 CYIIECTBY OOCYXIAaeMOW TEMBl H
BBICKA3bIBaTh HJICU, HAICJICHHBbIC HA pEIICHHE 3aJaud W TOJJep KaHHe
01aro>keyIaTeaIbHOCTH OOIIEHNS;

COTIOCTABIIATh CBOU CYXKJICHHS C CYXKJICHHSIMHU JPYTHX yYaCTHUKOB JHUAJIOTA,
OoOHapy>KUBaTh PA3IMUNE U CXOJCTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

MyOJMYHO TPENCTaBISATh PE3yIbTaThl BBIMIOJHEHHOTO (PH3WYECKOTO OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

Coeémecmnasn oeamenvHocmb (COMpyoOHUUECmeo):

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOWM M WHAWBUIYATbLHON
paboThI pU PEIICHUH KOHKPETHOU (pU3ndecKkoi mpoOiaembl;

IIPUHUMATh LE€IIM COBMECTHOM JIESATEIIbHOCTH, OPraHU30BbIBATh ICUCTBHUS T10 €€
JOCTHKEHHUIO: pacrlpesesTh Ppoju, OOCYXKJIaTh IPOIECCHl W Pe3yJbTaThl
COBMECTHOM pabOoThI; 0000IIaTh MHEHHS HECKOJIBKUX JIFOJIEH;

BBITIOJIHSTH CBOIO YacTh PadOThHI, JOCTHras KadyeCTBEHHOTO pe3yJibTara IO
CBOEMY HAMPABJICHUIO U KOOPAUHUPYS CBOU JAECHCTBUS C JIPYTUMHU Yi€HaAMU
KOMAaHJIbI;

OIICHMBATh KauyeCTBO CBOETO BKJaga B OOMMHA TPOAYKT TIO KPHUTEPHUSIM,
CaMOCTOSITENTEHO CHOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

YHUBEPCAIbHBIE PETYISTUBHBIE TEUCTBUS
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Camoopzanusayusa:

e BBIABJIATH NPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CHUTYaIUsX, TPEOYIOUINX IS
peuieHus (pU3NIECKUX 3HaAHUH;

e OpUEHTHPOBATbCS B  PA3NMUYHBIX  MOAXOJAX  HPUHATHA  PELICHUM
(MHIMBUYyadbHOE, TPUHATUE pEUICHUs B TpyMNIe, MPUHATUE PEUICHUN
TPYIIION);

e CaMOCTOSITEJIBHO COCTaBIISATh AJITOPUTM pELIEHUS (PU3MUECKOM 3ajaud WU
IUIaHa HCCIENIOBaHUs C YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh IIPE/IJIaraéMble BApUAHThI PELLCHU;

e JenaTh BHIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

Camoxonmpons (peghiexcusn):

e J1aBATh aJICKBAaTHYIO OLICHKY CUTyalluy U IpeajiaraTh IUIaH €€ U3MEHEHMUS;

e OOBSCHATHP  NPUYUHBI  JIOCTHKEHUS  (HEAOCTHXKEHHSA)  pe3yibTaToOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY NPHUOOPETEHHOMY OIIBITY;

e BHOCUTHb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE€ B XOJ BBIIOJHEHHUS
(u3nyecKoro McciaeA0BaHNs UM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCS CUTYallUi, yCTAHOBJIEHHBIX OIMOOK, BOSHUKIINX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YJIHTATA LIETU U YCIOBUAM.

IMOUUOHANbHBLI UHMETIEKM

e CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJAE CIOpa WM JUCKYCCUU Ha
HAy4HYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JIPYroro.

Ilpunamue cedsn u opyzux:

e [IPU3HABATh CBOE MPABO HA OLIMOKY MPHU pEHIeHUH (PU3UUECKUX 3a7ad WIA B
YTBEPKICHUSIX HAa HAYYHbIE TEMBI U TAKOE KE MPABO JIPYroro.

IIpeaMeTrHble pe3yJbTaTbl H3ydYeHHs (U3UKHM B OCHOBHOM IIKOJE JOJIKHBI
OTpaxaTh:

1) ¢opMupoBaHue mNpenCTaBICHUNA O 3aKOHOMEPHOW CBA3M W IIO3HABAEMOCTHU
ABJIEHUN TPUPOJIbI, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUS; O CUCTEMOOOpa3yroniel poau
GU3UKK I pa3BUTHS JPYTUX €CTECTBEHHBIX HAYyK, TEXHUKH M TEXHOJIOTWI; HAyYHOTO
MHpOBO33pDEHUSI  KaK  pe3yibTaTa H3YyYEHHs OCHOB  CTPOEHUS  MaTepuu U
(GyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

2) ¢opMupoBaHHE NEPBOHAYAIBHBIX MPEACTABICHUM O (PU3NYECKON CYIIHOCTH
ABJICHUA TPUPOAbl (MEXaHUYECKUX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAHTOBBIX),
BUJaX MaTepuu (BEILIECTBO U MOJIE), ABMKEHUH KaK CIOCO0€ CYHIECTBOBAHUS MAaTEpUU;
YCBOGHHE OCHOBHBIX HJEH MEXaHHKH, ATOMHO-MOJIEKYJISIPHOTO YUY€HHS O CTPOEHUU
BEILIECTBA, DJIEMEHTOB OJEKTPOJUHAMHUKMA UM  KBAHTOBOM  (U3MKHU; OBIaJcHUE
MOHSATUMHBIM aNNapaToM U CUMBOJIMYECKUM SI3bIKOM (PU3HKU;

3) npuoOpereHue omnbpiTa MPUMEHEHUs HAYYHBIX METOAOB MO3HAHUS, HAOIIOICHUS
(¢u3nYecKuX  SBJICHHUM, TPOBEACHUS  OMNBITOB, MPOCTBIX  AKCIEPUMEHTAIbHBIX
UCCIIEIOBAHUM, MPSMBIX U KOCBEHHBIX M3MEPEHUN C MCHOJb30BAHUEM AaHAJIIOTOBBIX U
HU(PPOBBIX HU3MEPUTENBHBIX MPUOOPOB; MOHHUMAHUE HEU30EHKHOCTH MOTPEIIHOCTEN
TO00BIX U3MEPEHHUI;

4) nonnmaHue (PU3NUYECKUX OCHOB M TPHUHITUIIOB JEUCTBUS (paOOThl) MAIIMH H
MEXaHU3MOB, CPEJCTB TMEPEABUKEHUS U CBS3H, OBITOBBIX MPUOOPOB, MPOMBIIIEHHBIX
TEXHOJIOTUYECKUX MPOLECCOB, BIUSHUS HUX HA OKPYXKAIOIIYI0 Cpeay; OCO3HaHUe
BO3MOXHBIX IPUUMH TEXHOTEHHBIX U HKOJIOTHYECKUX KaTacTpod;



5) oco3HaHuWE HEOOXOAMMOCTH MPUMEHEHHs JOCTHXKCHHH (U3UKH U TEXHOIOTHI
IUTSl PALIMOHAIBHOTO PUPOAONOJIb30BaAHNS;

6) oBiaJeHUWE OCHOBAMM O0€30IIaCHOTO MCHOJb30BAHMUS €CTECTBEHHBIX W
MCKYCCTBEHHBIX JJIEKTPUYECKUX U MArHUTHBIX IOJIEH, SJEKTPOMArHUTHBIX M 3BYKOBBIX
BOJIH, €CTECTBEHHBIX M MCKYCCTBEHHBIX HMOHMU3UPYIOLIUX WU3JIyUYEHUN BO M30€KaHHE UX
BPEAHOIO BO3/IEUCTBUS Ha OKPYKAIOUIYIO CPEly U OPraHU3M YEJI0BEKA;

7) pa3BUTHE YMEHHS IUIAHUPOBATh B IIOBCEAHEBHOM JKHU3HU CBOM JEUCTBUS C
OPUMEHEHUEM  TOJIYYEHHBIX 3HAHUW 3aKOHOB  MEXAHUKH, AJIEKTPOJUHAMUKH,
TEPMOJIMHAMUKH U TEIUIOBBIX SIBJIICHUM C LENbI0 COEPEXEHMS 30POBBS;

8) hopmupoBaHue MpeaCTaBICHUN O HEPAIMOHAIEHOM HCIIOIb30BAHUU MPUPOTHBIX
PECYpPCOB M 3HEPTUH, 3aTPA3HEHUH OKPYKAIOIIEH Cpesibl KaK CIEACTBUE HECOBEPIICHCTBA
MallliH U MEXaHU3MOB;

9) mns oOydvarommxcs C OTPaHMYECHHBIMH BO3MOKHOCTSIMU 3/I0POBbS: BIAJCHUE
OCHOBHBIMU JOCTYIIHBIMA METOJAaMH HAYYHOTO IO3HAHMS, UCIOIb3YEMBIMU B (PU3HKE:
HaOJI0/IEHHUE, ONUCAHUE, U3MEPEHHE, IKCIIEPUMEHT; YMEHUE 00padaThIBaTh PE3yJIbTaThl
U3MEpPEHU, 0OHApYKUBATh 3aBUCUMOCTb MEX]y (PU3MUECKUMU BETMYMHAMU, OOBSICHATD
IIOJIyYEHHBIE PE3YJIBTAThI U J1€JIaTh BBIBOJIBL;

10) nnst oOywaronuxcs ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMM 3[0POBbs: BIIaJCHHE
JOCTYIHBIMM METOJaMH CaMOCTOATENBHOTO IUIAHUPOBAHUS U MPOBEIEHUS (HU3HUECKUX
HKCIIEPUMEHTOB, ONMCAHMS M aHalIu3a IOJYYEHHOM HW3MEpPUTENBbHON HHpOpMaluu,
OIPENIEIICHUS] TOCTOBEPHOCTH MTOJIYYEHHOT'O PE3YJIbTaTa;

11) ans ciensix U CIaOOBUAAIIMX OOYYaIOIIUMXCA: BJIQJICHUE TMpaBWIaAMU 3alUCU
¢usnyeckux Gpopmyn penbePHO-TOUEUHOM cucTeMbl 0003HaueHui JI. bpaitns.

7/ Kjaacc

[IpenMeTHble pe3yabTaThl JAOJKHBI OTpaxaTh C(HPOPMUPOBAHHOCTH Y O0YUAIOIIUXCS
YMEHUMU:

1) ucnonab30BaTh TOHATHS: (U3NYCCKUE W XMMHUCCKHE SIBJICHHWS; HAOJIOJICHUE,
HKCIIEPUMEHT, MOJEllb, TUIMOTE3a; €AWHUILI (U3MYECKUX BEIMYMH, aTOM, MOJEKYJa,
arperaTHbIe€ COCTOSIHMsI BelnecTBa (TBEpPAOE, >KHAKOE, Tra3000pa3HOE); MEXaHUYECKOe
IBH)KEHUE (paBHOMEpHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEMHOE), TpaeKkTopusl,
paBHOACHCTByOIas cwi, Jnedopmarnus (ympyras, IUIacTU4YecKasl), HEBECOMOCTD,
COOOIIAIOIINECS COCY/IbI;

2) pasnuyath sBieHus (auddysus; TEmIoBOe JBM)KEHHE YaCTHI[ BEIIECTBA;
PaBHOMEPHOE JIBUKEHUE, HEPAaBHOMEPHOE [IBUKEHUE, WHEPIUsS;, B3aUMOJICHCTBHUE TeEI;
paBHOBECHE TBEPIBIX TEJN C 3aKPEIUIEHHOW OCBKO BpalICHUsA;, Iepenaya JIaBJICHUSA
TBEPABIMU TEJIAaMH, KHJIKOCTSAMH M Ta3aMu; atrMochepHOe AaBJCHHUE; IUIaBaHUE TeI;
MpEBpaIlCHUs] MEXAaHUYECKOW SHEPruM) MO OMHCAHUIO MX XapaKTePHBIX CBOMCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;

3) pacmo3HaBaTh MPOSBIICHUE HW3YYCHHBIX (DHU3MUCCKHX SBJICHHA B OKPYKAIOIIEM
MHpE, B TOM YHCle (PU3NUECKUE SIBJICHUS B IPUPOJIS: TPUMEPHI ABWKECHUS C PA3TUIHBIMU
CKOPOCTSIMU B )KUBOHM U HEKMBOU NIPUPOAE; NEUCTBUE CUJIBI TPEHHS B IPUPOJE U TEXHUKE;
BIIUSIHUE aTMOC(EPHOTO JABJICHUS HA KHBOW OpraHW3M; IJIaBaHWE PbHIO; phIYard B TeJe
YeJIOBeKa; MPU JTOM TEPEBOJIUTh TMPAKTUYECKYIO 3a7ady B YYeOHYIO, BBIICIATH
CYLIECTBEHHBIEC CBOMCTBA/MPU3HAKN (PU3NUECKUX SBICHUI;

4) omnucehIBaTh HM3yYEHHBIC CBOWCTBA Tel W (DU3UYCCKHE SIBJICHUS, HCITOJIB3Ys
dbu3nUecKkue BEMWYMHBI (Macca, 00BEM, MIIOTHOCTHh BEIIECTBA, BPEMs, MYyTh, CKOPOCTb,
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CPEIHsAsl CKOPOCTb, CHJIa YNPYTOCTH, CUJa TSKECTH, BEC Tea, CHJIA TPEHUs, JABICHUE
(TBEpmoro Tema, JKMIKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIA, MEXaHWYecKas padora,
MOIIHOCTb, TJIEYO CUJIbl, MOMEHT CHJIbI, KO3 (OUIIMEHT MOJE3HOT0 JIEUCTBHUS MEXaHU3MOB,
KUHETUYECKass W TOTEHUUaJIbHAs DSHEPrus); MpU OMNHCAHUU MPABUIBLHO TPAKTOBATh
(bu3MYEeCKU CMBICIT UCIOJIb3YEMbIX BEJIIMYMH, UX 0003HAUYECHUSI U €IMHULIBI (PU3NYECKUX
BEJIMYMH, HAXOJAUTH (POPMYJIbI, CBA3BIBAIOLIUE JAaHHYIO (U3UUECKYIO BETUUUHY C IPYTUMU
BEJIMYMHAMU, CTPOUTH rpadMKN U3yUYECHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIMYUUH;

5) xapakTepu3oBaTh CBOMCTBa Tej, (DU3MUYCCKUC SIBICHUS U TPOILECCHI, UCIONb3Ys
npaBuia CIOXKEHHS cuil (BIOJIb OJHOW mpsiMoi), 3akoH ['yka, 3akon Ilackans, 3axkoH
Apxumena, MpaBUiIO paBHOBECHsI phruara (0JI0Ka), «30J0TO€ MPaBUIIOY» MEXAaHUKH, 3aKOH
COXPAaHEHHUS MEXaHWYECKOW OHHEpPruH; NpHU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA Y 3aIIMChIBATh €0 MaTEMAaTUYECKOE BBIPAKEHUE;

6) OOBsACHATH (PU3MUECKUE SIBIICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHCJIEC U B
KOHTEKCTE CHUTYyallMi NpPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh MPUUMHHO-
CJICICTBCHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—72 JIOTHYECKUX IIaroB ¢ omopoit Ha 1—2
M3YYEHHBIX CBOMCTBA (DU3UUECKUX SIBJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

7) pemiath pacu€THbIC 3a7auyd B 1—2 JCWCTBUSA, MCIOJIB3YS 3aKOHBI U (DOPMYIIBI,
CBsA3BIBaIONME (DU3UUECKHE BEIIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUSA 33Ja4d 3alUCHIBATh
KpaTKo€ YCJIOBHE, TMOJCTaBIATh (PU3NYECKUE BEIMYMHBI B (OPMYJIBI W TMPOBOJUTH
pacy€Thl, HAXOJAUTH CIIPABOYHBIC JaHHbIC, HEOOXOIUMBIE JIJIsl PEIICHUS 3aja4, OLICHUBATh
PEATUCTUYHOCTD MOJy4eHHON (DU3UYECKON BEIMUMHBI;

8) pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTHh MPU MOMOIIN (DU3HUYECKUX
METO/IOB; B OINWCAaHUM HCCIEAOBAHMS BBIIEIATH MPOBEPIEMOE IPEANOIOKEHUE
(rumoTtesy), pa3uyaTh U UHTEPHPETUPOBATH MOJYUYECHHBIA PE3yibTaT, HAXOAUTh OLIMOKU
B XOJI€ OMbITA, JAENATh BHIBOJBI 110 €TI0 PE3YJIbTATAM;

9) mpOBOMUTH OMBITHI MO HAOTIOACHUIO (PU3UUECKUX SBICHUH WM (DU3HMYECKUX
CBOMCTB TeJ: (OpMYJHUPOBATH MPOBEPSIEMbIE MPEATNOI0KEHUs, COOMpaTh YCTAHOBKY U3
MPEAJI0KEHHOTO0 000PYI0BAHHUS, 3aITUCHIBATH X0/ OIbITAa U (POPMYJIUPOBATH BHIBOBL;

10) BBIMOJHSATH HPSMbIC M3MEPEHHUS PACCTOSIHHS, BPEMEHH, MAacChl Tela, 00bEMa,
CWIbl M TEMIEpaTypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX W IMHU(PPOBBIX MPUOOPOB;
3alKChIBaTh IOKa3aHUs NPUOOPOB € YYETOM 3aJaHHOW aOCOJIOTHOM MOrpeuIHOCTH
W3MEpPECHUN;

11) mpoBOAMTH HCCIIEIOBAHHWE 3aBHCUMOCTH OJHOM (DU3MYECKOH BEIMUYUHBI OT
JIPYroil C WCIIOJIB30BAaHUEM TMPSMBIX HW3MEPEHHHN (3aBUCMMOCTH TIYTHU PaBHOMEPHO
JBUKYILIETOCS Teja OT BPEMEHU JIBUIKEHUS TeJa; CUJIbl TPEHUSI CKOJIbKEHHUS OT Beca Telna,
KauecTBa 0Opa0OTKU MOBEPXHOCTEM TEl M HE3aBUCUMOCTH CUJIBI TPEHHS OT IUIOIIAIU
CONPUKOCHOBEHHUSI T€Jl; CUJIbl YIPYTOCTU OT YJUIMHEHUS IPYKUHBI; BRITAIKUBAIOILEH CUIIbI
oT 00BbEMa MOrpyKEHHOM YacTU Tejla U OT IUIOTHOCTU KUJKOCTH, €€ HEe3aBUCUMOCTU OT
IJIOTHOCTU Teja, OT IIyOWHBI, HA KOTOPYIO TMOTPY>KEHO TEJO0; YCIOBUW TUIaBaHUS TeJ,
YCIOBUM paBHOBECHUsI pbhluara M OJIOKOB); Y4YacTBOBATh B IUIAHUPOBAHUM YYEOHOTO
UCCJIEI0BaHMsI, COOMPATh YCTAHOBKY M BBINIOJIHATh U3MEPEHHUS, CIEys MPEIIIOKEHHOMY
1aHy, GUKCUPOBATH PE3YIbTAThI MOTYYECHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMUMH B BUJIC
MIPEIOKEHHBIX TAaOIUIT U TpadUKOB, 1eTIaTh BEIBOJBI IO pe3yIbTaTaM UCCIICI0OBaHNUS,

12) nmpoBOIUTH KOCBCHHBIE U3MEPCHHSI (PU3NICCKUX BEJIUYHMH (IUIOTHOCTH BEIIECTBA
KUAKOCTH M TBEPAOrO0 TENa; CHJIA TPEHHUS CKOJIbKEHHUS; JaBJICHUE BO3AYXa;
BBITAJIKMBAIOIIAS CUJIa, ACMCTBYIOLIAs HA MOTPYKEHHOE B )KUIKOCTh Telo; KodduineHt
MIOJIE3HOTO JIEUCTBUSI NMPOCTBIX MEXAHWU3MOB), CIEAYS MPEIIOKEHHONM MHCTPYKLHUHU: IPH
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BBITIOJITHCHUH W3MEPEHUN COOMpaTh HSKCIEPUMEHTAIBHYIO YCTAaHOBKY H BBIYHCISATH
3HAYCHHUE UCKOMOM BEJIMYUHEI;

13) coOmrogaTh MpaBWiIa TEXHHKH O€30MacHOCTH Ipu padoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

14) yka3pIBaTh MPHUHIIMIBI JICHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JTMHAMOMETp, COOOIIAIOIIMECS COCYJbI, 0apOMeTp, phluar, MOJABIKHBIA U
HEMOJIBMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

15) xapakTepu30BaTh MPUHIIMIIBI JCHCTBUS U3YyYCHHBIX MPUOOPOB U TEXHUYCCKHX
YCTPOMCTB € OMOpPOM HA WX oONUcaHus (B TOM 4YHUCJE: MOJAIIUIHUKH, YCTPOWCTBO
BOJIONIPOBO/A, THPABIWYECKUN TPECC, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HAacoc,
apeoMeTp), HMCHOJb3ys 3HAHUS O CBOMCTBaX (DHU3MYECKUX SBICHUA W HEOOXOIUMBIE
(hU3UYECKUe 3aKOHBI U 3aKOHOMEPHOCTH;

16) mpuBOIUTH NPHUMEPHI/HAXOAUTH HHMOPMAIMIO O MPUMEpPax MPAKTUIECKOTO
WCIIOJIB30BaHUS (PU3WYECKUX 3HAHWK B TIOBCEJHEBHOM JKU3HM I oOecreueHus
0e30macHOCTH TpU  OOpallleHWH C MNpudopaMH U TEXHUYECKUMH YCTPOMCTBaMHU,
COXpaHEHUS 3/I0POBbsSI U COOJIIOACHUSI HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOIIEH
cpexne;

17) ocymecTBasATh OTOOP HUCTOYHHMKOB uHHpoOpMalu B ceTd HHTepHET B
COOTBETCTBUM C 33JaHHBIM TMOWUCKOBBIM 3alIpOCOM, Ha OCHOBE HMMEIONIUXCS 3HAHUU U
MyTEM CPaBHEHUS PA3IMYHBIX MCTOYHHKOB BBIJCIATH MH(GOPMAIIUIO, KOTOpasl SBISETCS
MIPOTUBOPEYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;

18) wcmoyb30BaTh MPH BBHIMOJIHCHHH YYCOHBIX 33JaHUM HAYYHO-TTOMYJISPHYIO
TUTEPATYpy (U3UYECKOTO CONEp)KaHWs, CIPAaBOYHBIC MaTepHalbl, PECYpPChl CETH
WHuTepHeT; BIaaeTh MpruéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus HHGOPMAITIH
13 OJTHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

19) co3naBath COOCTBEHHBIC KpaTKUE MMCbMEHHBIC U YCTHBIC COOOIICHUS Ha OCHOBE
2—3 WCTOYHHMKOB WH(pOpManuu (U3NIECKOTO COACPKAHMS, B TOM YHCIE ITyOJINIHO
JeNaTh KpaTKue COOOIEHUsI O pe3yibTaTax MPOEKTOB WM YU4eOHBIX MCCIICIOBAHUIM; MPU
9TOM TPaMOTHO UCIOJIb30BaTh W3YUYEHHBIM TMOHATUWHBIN amnmapar Kypca (U3UKH,
COTPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

20) mnpu BBHIMOJIHEHWH YYCOHBIX TMPOEKTOB UM HCCIICAOBAHUN pacHpeaeiiaTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBUM C TIOCTABJICHHBIMU 3ajlauaMu, CJIEIUTH 3a
BBIIIOJIHEHHWEM ILIaHA OEWCTBHUM, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIM BKJIaJ B
JESTETLHOCTh TPYMIBI; BBHICTpAaMBATh KOMMYHHKATUBHOE B3aMMOJICHCTBHE, YUYWUTHIBas
MHEHHE OKPYKAOIIIHX.

8 kuacc

[IpenMeTHbIe pe3yabTaThl JOMKHBI OTpaxaTh CHPOPMUPOBAHHOCTH Y O00YUAIOIIUXCS
YMEHHIA:

1) wHCIoNb30BaTh MOHATHS: Macca M pa3Mepbl MOJICKYJI, TEIIOBOE JIBHIKEHUE aTOMOB
U MOJICKYJ, arperaTHble COCTOSIHHUSI BEIIECTBA, KPUCTAUIMUECKHE W aMOp(QHBbIE Tela,
HACBHIIIEHHBIA U HEHACHIIIEHHBIA Map, BIAXKHOCTh BO31yXa; TeMIEpaTypa, BHYTPEHHSS
JHEprus, TEIUIOBOM JIBUTATElb; 3JIEMEHTAPHBIA SJIEKTPUUYECKUN 3apsil, JJIEKTPUUECKOE
0JI€, MPOBOJHUKYU U AUAIEKTPUKH, HOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE MOJIE;

2) pas3nuyarh sSBIICHUS (TEIJIOBOE pacHIMpeHUe/CKaThe, TeIulonepeaada, TeIIoBoe
paBHOBECHE, CMAYMBAHUE, KAMWUISIPHBIE SIBJICHUS, UCIIAPEHNUE, KOHICHCAIUs, TUIaBIICHHE,
Kpuctajuinzanus (OTBEpAECBAaHUE), KHUIIGHHE, TeIonepeaadya (TErIONpOBOJHOCTD,
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KOHBEKIIWSA, W3Iy4CHHE); OJCKTPU3alUs TeJ, B3aWMMOJCHCTBHE 3apsioB, JEHCTBHUS
ANEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHWE, B3aUMOJCHCTBHE MAarHUTOB, JEHCTBUE
MarHUTHOTO TOJIsl Ha MPOBOJAHUK C TOKOM) IO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB M HA
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBJICHHUE;

3) pacmo3HaBaTh MPOSBICHHE H3YYCHHBIX (U3UYCCKUX SIBJICHHHA B OKpYXKAIOIIEM
MHUpE, B TOM uucjie (U3NYECKUEe SIBICHHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHUE U
KamWUISIpHBIC SIBJICHUST B MPHUPOJAE, KpUCTALUIbl B Tmpupojae, wusnydeHue CoiHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, OOpa3oBaHUE pOCHI, TyMaHa, HHEs, CHEra,
AJIIEKTPUYECKHUE SIBJICHUSI B aTMOcdepe, IEKTPUUYECTBO KUBBIX OPraHU3MOB; MAarHUTHOE
moyie 3emid, Jpeiid) MoaI0COB, POJIb MArHUTHOTO TOJSI TS KU3HUA Ha 3emuie, TOJISIPHOE
CUSHUEC;, TIPH OTOM TMEPEBOAUTh TPAKTHUYECKYIO 3a7ady B Yy4eOHYIO, BBIICIATH
CYILIECTBEHHBIEC CBOMCTBA/MPU3HAKN (PU3NUECKUX SBIICHUI;

4) omnmCHIBaThL HW3YYCHHBIE CBOWCTBA Tel W (U3MYSCKUEC SIBJICHUS, HWCIIOJB3Ys
(¢U3UYecCKue BEIWYUHBI (TeMIIepaTypa, BHYTPEHHSS OJHEPTUs, KOJUYECTBO TETUIOTHI,
yAenbHas TEIIOEMKOCTh BEIIECTBA, y/AEJIbHAs TEIJIOTa IUJIaBJICHUSI, YJeJIbHas TEIuioTa
napooOpa3oBaHusi, yJeldbHAas TEIJIOTa CropaHds TOIUIMBA, KOA(MOUIIMEHT TOJIE3HOTO
JEUCTBUSA TEIUIOBOM MAaIMHBI, OTHOCHUTENbHAS BJIAXKHOCTh BO3/AYyXa, JJIEKTPUYECKHIM
3apsll, CUjia TOKa, AJIEKTPUUECKOE HaIpsHKEHUE, COMPOTUBIICHUE MPOBOJAHUKA, YIEIHHOE
COMPOTHUBJICHUE BEIIECTBA, pab0OTa M MOIIHOCThH AJIEKTPUUECKOTO TOKA); MPHU OMUCAHUU
MpPaBUJILHO TPAKTOBAaTh (M3MYECKUN CMBICT HUCIOJIb3YeMbIX BEIUYHH, 0003HAYCHUS U
eAVHUIBI  (U3MYECKUX BEJIWYUH, HAxoJUTh (OPMYJIbl, CBS3BIBAIOUIUE JIAHHYIO
(U3UYECKYI0 BEIWYMHY C JPYTMMH BEJIMYWHAMH, CTPOWTHh TpadUKU HU3YUCHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITNIMH;

5) xapakrTepu3oBaTh CBOMCTBa Tej, (PU3UYECKHE SBICHUS M IMPOILECCHI, UCITOJIb3Ys
OCHOBHBIC TIOJIOKEHUS MOJICKYJIIPHO-KHHETHUECKOW TEOPHHM CTPOCHHUS BEIIECTBa,
MIPUHITUIT CYTIEPIIO3UITMHU TIOJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPAaHCHHS 3apsa,
3akoH OMa Jy1s yyacTtka 1ienu, 3akoH [[xoyns—JleHna, 3aKkoH COXpaHEeHUs YHEPTUHU; MPU
ATOM JlaBaTh CJIOBECHYIO (POPMYJMPOBKY 3aKOHA M 3alHUCHIBATh €r0 MaTEMaTHYE€CKOE
BBIPAKEHHE,

6) OOBACHATH (PU3NYCCKUE MPOICCCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYaIlMi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO-CIICICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX IIAaroB C OMOpoi Ha 1—2 M3y4EeHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

7) pemath pacuéTHbIC 3aJa4d B 2—3 JCHCTBHUSA, MCIIOJB3YS 3aKOHBI M (DOPMYIIBI,
CBSI3bIBaOIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIW3a YCJIOBMS 3a/1aud 3alUChIBaTh
KpaTKOE YCJIOBHE, BBISABIIATh HEIOCTATOK JAHHBIX JJIS PEIICHUS 3a/1a91, BEIOMPATH 3aKOHBI
u (opmynbl, HeoOXomuMble sl €€ pEIICHHs, NMPOBOAWTH pPACUEThHl M CPAaBHUBATH
MOJIYYCHHOE 3HAUYCHHE (PU3NUECKON BETMIMHBI C U3BECTHBIMH JIAHHBIMU;

8) pacmo3HaBaTh MPOOJIEMBI, KOTOPBIC MOYKHO PEIIMTh MPH MOMOIIH (PU3UISCKUX
METOJIOB; UCTIOJIB3YsI ONMKMCAHUE MCCIIECIOBAHMS, BBIICISITh IPOBEPSIEMOE TIPEATIONIOKEHUE,
OIICHMBATh NIPABUIIHLHOCTD MOPSAKA TPOBEICHHS HCCIICIOBAHUS, ICJIaTh BEIBOBL;

9) MPOBOAWUTH OMBITHI MO HAOMIOAECHUIO (DU3MYCCKUX SIBICHHHA WM (DU3HUYCCKUX
CBOMCTB Ten (KamWJUSIPHBIE SIBIICHUS, 3aBUCUMOCTbH JIaBJICHUS BO3yXa OT €ro o0béma,
TEeMIIepaTypbl; CKOPOCTH TPOIECCa OCTHIBAHUS/HATPEBAHUSA TPH HW3IIYYCHHH OT IIBETa
M3ITyYarOIIeH/OTI0MA0IeH MOBEPXHOCTH; CKOPOCTh UCTIAPEHUS BOABI OT TEMIEPATYPHI
KUAKOCTH W TUIOMIAAA €€ TIOBEPXHOCTH; OJJCKTPHU3alusd Tel ¥ B3aWMOJICHCTBUE
ANEKTPUYECKUX 3aps/iOB; B3aUMOJICHCTBHE TIOCTOSHHBIX MArHUTOB, BU3YyaJIU3aIlUs
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MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB; JIEHCTBUS MAarHUTHOTO MOJISi HA MPOBOJHUK C
TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBHUraTeNdsl IMOCTOSHHOIO TOKA):
(bopMyIIMpoBaTh MPOBEPSEMBIE MPEATNOIOKEHUS, COOMPATh YCTAHOBKY U3 NMPEAJIOKEHHOTO
000py10BaHUs; OMUCHIBATh X0/ ONbITA U (POPMYIUPOBATH BBIBOBL;

10) BBIIONHSTE TPSIMBIE HM3MEPEHUSI TEMIIEPaTypbl, OTHOCHUTEIBHON BIAKHOCTH
BO3/yXa, CHJIbl TOKa, HAMPSIKEHUSI C UCIIOJIb30BAHUEM aHAJIOrOBBIX PUOOPOB U JATUUKOB
(¢u3NyecKux BEJIIMYMH;, CpPAaBHUBATHb pE3YyJbTaThl H3MEpPEHUH C Yy4€TOM 3aJaHHOU
aOCOJIIOTHOM TIOTPEITHOCTH;

11) npoBOANTE WCCICIOBAaHUE 3aBHCUMOCTH OJHOW (PH3MYECKON BEITUYUHBI OT
ApPYrod ¢ UCHOJIb30BAaHUEM NPSIMBIX HM3MEPEHUN (3aBUCHUMOCTb  CONPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IUIO[AJH MOMEPEYHOr0 CEYEHUS U YACIBHOIO CONTPOTHBIICHHUS
BEILIECTBA NPOBOJHUKA; CHJbl TOKAa, MUAYLIErO0 4Yepe3 NPOBOJHUK, OT HANpPSKEHHUS Ha
MIPOBOJIHUKE; HMCCJIENOBAHHE IIOCIEAOBATEIIBHOIO M  NApaJUIENbHOTO  COEIMHEHUN
MIPOBOJIHMKOB): IUJIAHUPOBATH HCCIEAOBAHHE, COOMpPATh YCTAHOBKY U  BBINOJHATH
U3MEpPEHHUs], Clenys MNPEeIJIOKEHHOMY IUIaHy, (PUKCHUPOBATh PE3yJbTaThl IMOJIYYEHHOU
3aBUCUMOCTH B BHJe Tabnull U TrpauKoB, JenaTh BBIBOJABI IO pe3yJbTaTam
WCCJIEIOBAHNS,

12) npoBOANTh  KOCBCHHBIC  M3MEpEHUs]  (U3UYECKUX  BENMYUH  (yAeibHas
TEIUIOEMKOCTh ~ BEILIECTBA, CONPOTUBIEHUE MPOBOJHMKA, paboTa U  MOIIHOCTh
AJIEKTPUYECKOTO TOKA): IUIAHUPOBAaTh HM3MEPEHUs, CcOOUpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIEAYS IPEI0KEHHON HHCTPYKIUH, U BBIYUCIIATH 3HAUEHNUE BEJINYMHBI,

13) coOnroaTe TMpaBWia TEXHUKHA O€30MAaCHOCTH MpH paboTe ¢ JabopaTOpHBIM
000py10BaHUEM;

14) xapakTepr30BaTh MPHUHIMUIBI JACUCTBUS H3YYCHHBIX NMPUOOPOB U TEXHHYECKUX
YCTPOMCTB C ONOpPOM Ha HMX oOmucaHusi (B TOM YHUCIE: CHUCTEMa OTOIUJIEHUS JOMOB,
TUTPOMETP, MapoBas TypOUHA, aMIIEPMETP, BOJIBTMETP, CUETUUK IIIEKTPUUECKON SHEPTUH,
ANEKTPOOCBETUTENbHBIE MPUOOpPHI, HArpeBaTeNIbHbIE AJIEKTPONPUOOpPHl  (IPUMEPHI),
ANEKTPUUECKUE MPEAOXPAHUTENN; DJIEKTPOMArHUT, AJEKTPOJBUTATENb IMOCTOSHHOIO
TOKa), MWCIIOJNb3ysd 3HaHUSI O CBOMCTBAaX (PU3MYECKUX SABJIECHUH U HEOOXOAUMbIE
¢bu3nyeckne 3aKOHOMEPHOCTH;

15) pacro3HaBaTh MPOCTHIC TEXHUYECKUE YCTPONUCTBA M U3MEPHUTEIbHBIC IPUOOPHI 110
CXeMaM M CXEMaTU4YHBbIM PUCYHKaM (KHMJIKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, [BHUraTellb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIl, PEOCTaT); COCTaBIATH
CXEMBI 3JIEKTPUYECKUX LENEel C IMOCIEAOBATEIbHBIM W NapaJUIeIbHBIM COEAUHEHUEM
AJIEMEHTOB, pa3finyasi yCIOBHbIE 0003HAYEHUS AJIEMEHTOB JIEKTPUUYECKUX IIETIEH;

16) npuBOANTH TPUMEPBI/HAXOIUTh WHPOPMAIMIO O MPHUMEpax MPAKTUYESCKOTO
WCIIOJIb30BAaHUSl (PU3MYECKUX 3HAHMM B TIOBCEIHEBHOM KU3HM IJisi OOecrneueHus
0e30macHOCTH TMpU  OOpallleHWH C MNpudopaMd U TEXHUYECKUMH YCTPONCTBAMU,
COXpaHEHUS 3/I0POBbSI U COOIOAEHUSI HOPM SKOJIOTMYECKOTO MOBEJACHUSI B OKPY KaIOIIEH
cpene;

17) ocymiecTBIsATh TOUCK HHpOpMAIUU (HU3UUECKOTO cojaepkaHus B cetu MHTepHeT,
HAa OCHOBE HMMEIOUIMXCS 3HAHUW W TMYTEM CpPAaBHEHMS JIOTIOJHUTEIBHBIX HCTOYHHKOB
BBIICNIATE MHGPOpPMAIMIO, KOTOpasi SBJSETCS NPOTUBOPEUMBOW WM MOXKET OBITh
HEJIOCTOBEPHOM;

18) ucnonp3oBaTh MpH BBINOJHEHWH YYEOHBIX 33JaHUN  HAYYHO-TIOMYIISIPHYIO
auTepaTypy (U3MUECKOTO COACpXaHHs, CHOPaBOYHBIE MaTepuaibl, PECypChl CETU
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WNuTepHeT; BnageTh npuéMamMu KOHCIIEKTUPOBAHMSI TEKCTa, TpeoOpa3oBaHus HHPOPMaIUU
13 OJTHOM 3HAKOBOUW CHUCTEMBI B IPYTYIO;

19) cozmaBaTh COOCTBEHHBIC MMCHMEHHBIC M KPAaTKHUE YCTHBIE COOOIICHHS, 0000IIas
HH(GOPMAITUIO W3 HECKOJBKUX HMCTOYHUKOB (DH3UYCCKOTO COJACpkKaHUSA, B TOM YHCIIE
yOJIUYHO TPEICTABIIATh Pe3yJIbTaThl MIPOCKTHOM MIIM UCCIICI0BATEILCKON JICSITCIIBHOCTH;
IIPH 3TOM TPAaMOTHO HKCIOJb30BaTh M3YYCHHBI IMOHATUHHBIN ammapar Kypca (U3HUKH,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINCH;

20) mpy BBITIOJIHEHUH yUEOHBIX MPOEKTOB M MCCICAOBAHUN (PH3UUECKHX IMPOIIECCOB
pacupeneniaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABIICHHBIMHU 3aJayaMH,
CJICIUTH 32 BBHIMOJHEHUEM IUIaHA IEWCTBUN U KOPPEKTUPOBATH €ro, aJICKBATHO OIICHUBATH
COOCTBEHHBI BKJIAJ B JIEATCIBHOCTh TPYIIIBI; BBICTpAaMBaTh KOMMYHHKATHBHOE
B3aMMOJICUCTBHE, MPOSBIISIS TOTOBHOCTh pa3peniaTh KOH(IUKTHI.

9 kJacc

[IpenMeTHble pe3yabTaThl JOMKHBI OTpaxaTh C(HPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS
YMEHUM:

1) ucnoab30BaTh MOHATHSA: CHCTEMa OTCUETa, MaTepUalbHAas TOYKa, TPACKTOPHS,
OTHOCUTEJIBHOCTh MEXAaHMUYECKOTO NBIDKECHUS, nedopmarus (ympyras, MIacTU4YecKas),
TPEHHUE, UEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, HEBECOMOCTh U NEPErPY3KU; LIEHTP TSKECTH;
aOCOJIOTHO TBEPJOE TEJO, IIEHTP TSHKECTH TBEPIOTO Teja, PAaBHOBECHE; MEXAaHUYECKUE
KOJIeOaHHS U BOJIHBI, 3BYK, UHPPA3BYK U YIbTPa3BYK; dJICKTPOMArHUTHBIC BOJIHBI, IIIKAJIa
AJIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U AAJbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
Y TIOTJIONIEHUS; alibda-, 0eTa- U raMMa-u3Jy4eHus, U30TOIbI, SiFIePHAst SHEPIeTHKA;

2) pasnmuyath SBJICHUS (PaBHOMEPHOS M  HEPaBHOMEPHOE IMPSIMOJUHCHHOE
JBIDKCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE ABWXKEHHE, CBOOOJIHOE TajJeHuEe Tedl,
PaBHOMEPHOE JBHXKEHUE IO OKPY>KHOCTH, B3aUMOJICMCTBUE TEJ, PEAKTUBHOE JBUKECHUE,
KoJie0aTebHOe JBUKEHUE (3aTyXalolhue W BBIHYXKJICHHBIE KoJieOaHus), PE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKECHUE 3BYKA, JICKTPOMATHUTHAS MHAYKLHS, MPSIMOJIUHENHOE
pacnpoCTpaHEHHUE, OTPAKEHUE U IIPEIOMIICHHE CBETA, IOJIHOE BHYTPEHHEE OTPAKECHUE
CBETa, pa3JIOKEHUE OEJoro CcBeTa B CIEKTP U CIOXKEHHE CIEKTPAIbHBIX I[BETOB,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BOZHUKHOBEHUE JMHEHYATOrO CIEKTpa U3IYYCHUSs) 10
ONMCAHUIO UX XApPaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JAHHOE
(bu3HUecKoe SIBICHHUE;

3) pacrno3HaBaTh MPOSBIACHHE H3YYCHHBIX (U3UUYECKUX SIBICHUH B OKpYIKarOIIeM
Mupe (B TOM uuciie (pU3UYECKUE SIBIICHHUS B MPUPOJIC: MPWIMBBI U OTJUBBI, JTBH)XCHUE
aneT COJIHEYHOM CHCTEMBI, PEAKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCHPHUATHE
3BYKOB >KMBOTHBIMH, 3€MJIETPACEHUE, CEMCMMYECKUE BOJHBI, I[yHAMH, 3XO, IIBETa T,
ONTHUYECKHE  SBJICHHS B  MNpUpPOAE,  OHOJIOTMYECKOe  JICUCTBHE  BUIAUMOTO,
yAbTPaduOJIETOBOTO U PEHTTEHOBCKOTO U3TYYE€HHM; €CTECTBCHHBIM paguOaKTUBHBIN (POH,
KOCMUYECKHE JIy4d, PAJUOAKTUBHOE W3JIYYEHHE MPUPOJHBIX MHUHEPAJIOB; JIEHUCTBUE
paIMOAKTUBHBIX H3JIYYEHHM Ha OpraHu3M 4YeJOBeKa), NpU OSTOM IEPEBOJUTH
MPaKTUYECKYI0 3a/adyy B Y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOWCTBA/MPU3HAKU
(UBUYECKUX SIBICHHUIM;

4) omnmCHIBaTh HW3YYCHHBIE CBOWCTBA Tel W (U3MYECKUE SIBJICHUS, HWCIIOJIB3Ys
bu3nYecKue BETUYMHBI (CPelHsIi U MTHOBEHHAash CKOPOCTh Tella MPH HEPABHOMEPHOM
JNBUXEHUH, YCKOPEHHE, NMEPEMENIEHUE, MyTh, YIJIOBas CKOPOCTh, CHJIA TPEHUs, CHUJA
YOPYTrOCTH, CUJIA TSAXKECTHU, YCKOPEHHE CBOOOJHOTO MAJCHUs, BEC Tea, UMIYJbC Tela,
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UMITyJIbC CHJIBI, MEXaHH4YecKass paboTa M MOIIHOCTh, NMOTEHIHMANbHAs SHEPrusl Tela,
MOJHATOTO HaJ| TMOBEPXHOCTHIO 3€MJIM, MOTEHIHUATbHAsI SHEPTUS CXKATOW MPYNKHUHBI,
KWHETUYECKasi SHEPrus, MOJIHAasl MEXaHWYecKasi dHeprus, MepuoJ U 4acToTa KojeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOpPOCTb CBETa, I10Ka3aTeib
OpPEJIOMJICHUST Cpelbl); IPU ONUCAHUM IPABWIBHO TPAKTOBATH (PU3UYECKUI CMBICIT
UCIOJb3YEMBIX BEJIIMYMH, OO03HAYEHMs] U €IMHULBI (PU3MUECKUX BEIMYUH, HAXOIUTh
(GopMyJibl, CBS3BIBAIOLIME JaHHYIO (U3MYECKYH0 BEIMYMHY C JPYTUMHU BEIMYMHAMU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

5) xapakTepu30BaTh CBOWCTBA Tell, (PU3NYECKUE SIBJICHUS M IPOLECCHI, UCTIONB3YsI
3aKOH COXPAHEHUs 3HEPI'HH, 3aKOH BCEMUPHOIO TATOTEHUS, TPUHIUI CYNEPIIO3ULIMHN CUII,
MPUHIUI OTHOCUTENbHOCTH ['ammiies, 3akoHbl HpIOTOHA, 3aKOH COXpAaHEHHS MMITYJIbCA,
3aKOHBI OTPAKEHUS U MIPEIIOMIIEHUSI CBETA, 3AKOHBI COXPAHEHUS 3apsiI0BOIO U MACCOBOIO
YHCell MpHU SACPHBIX PEaKUHUsAX; MPU 3TOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA U
3aMKUChIBATh €r0 MATEMATUUYECKOE BhIPAKEHUE;

6) OOBSACHATH PHU3MUECKUE TPOIECCHI U CBOWCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH MPUYUHHO-CIICCTBEHHbBIE
CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX LIAroB C OMOpPOil Ha 2—3 H3yYEHHBIX
CBOMCTBA (PU3NUECKUX SBJICHUM, (PU3MUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

7) pemarb pacyéTHbC 3a7audl (OMHUPAIOIIMECS HA CUCTEMY W3 2—3 ypaBHEHHIA),
UCIIOJNIb3YSl 3aKOHBI M (POpMyIbl, CBA3BIBAIOIIME (PU3NYECKUE BEIMYMHBI: Ha OCHOBE
aHaJIM3a YCJOBMsSI 3aJauMd 3alUCBhIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTAOLIUE WM
M30BITOYHBIE JTaHHbIE, BBIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE I PEIICHMUS,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATMUCTUYHOCTH MOJYYEHHOTO 3HAYEHUS (PU3HUECKOU
BEJIMYMHBI;

8) pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEUIUTh MPH MOMOIIH (PHU3UUSCKUX
METO/IOB; MCIOJIb3Ysl OMUCAHUE MCCIIEOBAHUS, BbIICIATh MIPOBEPSIEMOE MPEATNIOI0KEHHE,
OLICHMBATh TPABWIBHOCTh TMOPSAKA MPOBEACHUS MCCIECIOBaHUSA, JI€JaTh BBIBOJBI,
MHTEPIIPETUPOBATH PE3YIbTAThI HAOIIOICHUN U OIBITOB;

9) NPOBOAWUTH OMBITHI MO HAOMIONCHUIO (DU3MYCCKUX SIBICHHHA WM (DU3MYCCKUX
CBOMCTB Tenl (M3ydeHHEe BTOpPOro 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHHUs HHEPruu;
3aBHCHUMOCTh NEpHO/ia KOJeOaHUN MPYKUHHOTO MAasATHHKA OT Macchl Ipy3a U KECTKOCTU
OPYXKUHBl U HE3aBUCUMOCTb OT aMIUIMTYAbl MajblX KoJeOaHUll; MNpsIMOJUHEHHOE
pacnpocTpaHEHHE CBETa, pasJioKEHUE OEoro cBeTa B CIEKTP; H3YYEHHE CBOWCTB
M300paKeHHsI B TIJIOCKOM 3€pKalie M CBOWMCTB M300paXCHHs MpeaMeTa B coOuparomien
JIMH3€E; HAOMIOJEHUE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB HU3JIIYUYEHHS): CAMOCTOSITEIbHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa oOOpyAOBaHMS; ONMUCHIBATH XOJ ONBITA U
€ro pe3yJibTaThbl, POPMYIUPOBATH BHIBOIBI;

10) mpoBOUTH MPU HEOOXOUMOCTH CEPHIO MPSMBIX H3MEPEHHUIA, OTIPEACIIss CPEaHEe
3HAUYEHHE U3MEpsAEeMOM BeNMUYMHBI ((POKYCHOE paccTOsSTHUE COOMparoIIeil JIMH3bI);
000CHOBBIBaTh BHIOOP CIIOCO0A U3MEPEHUS/U3MEPUTEIIBHOTO TIPUOOPa;

11) mpoBOIUTL  WUCCIEAOBAHWE  3aBUCHUMOCTEH  (DU3MUYECKMX  BEIMYMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEpPEHHH (3aBUCMMOCTh IYyTH OT BpPEMEHU IpHU
PaBHOYCKOPEHHOM JIBIDKEHMM 0€3 HauaJdbHOW CKOpOCTH; TepuoAa KosjeOaHui
MaTEMaTHYeCKOr0 MasTHUKA OT JUIMHBI HUTH, 3aBHUCHUMOCTH YTJIa OTPa)KEHHUS CBETa OT
yria majJeHus U yria OpeJoMJIeHUS OT yria MaJeHus). IJIAaHUPOBaTh HCCIEIOBaHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  YCTAHOBKY, (DUKCHPOBATH PE3yIbTAaThl  MOJyYEHHOU
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3aBHCHUMOCTH (PM3MYECKMX BEIUYMH B BHJE TaONMI U TpadUKOB, AeNaTh BHIBOIBI IO
pe3ynbTaTam MCCIIEIOBAaHUS;

12) npoBOANTh KOCBEHHBbIE M3MEPEHUs (HPU3NYECKUX BEIMYMH (CPEIHSST CKOPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JBMKEHHMH, YCKOPEHHE CBOOOJHOIO MaJeHus,
KECTKOCTh TNPYKUHBI, KOA(P(GUIMEHT TPEHUs CKOJIbKEHUS, MeXaHuueckas pabora u
MOII[HOCTb, YacTOTa U MEpUOJ KojeOaHUN MaTEMaTUYECKOTO U MPYKUHHOI'O MasiTHUKOB,
ONTUYECKasl CHJIa COOMpAIOIIEH JIMH3bI, PAJUOAKTUBHBINA (DOH): MIAaHUPOBATh U3MEPEHUS;
coOMpaTh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY M  BBINOJHATH WU3MEPEHUS, CIELys
OPEUIOKEHHON MHCTPYKLMM; BBIUHUCIATh 3HAUEHUE BEJIMYMHBI U  aHAJIU3UPOBATh
MOJIyYEHHBIE PE3YNIBTATHI C YYETOM 33JaHHOM IMOTPEIIHOCTH U3MEPEHUI;

13) cobnroaTe TpaBWia TEXHUKHA O€30MAaCHOCTH MpH padore ¢ JabopaTOPHBIM
000py10BaHUEM;

14) pa3nuyath  OCHOBHBIE  TPH3HAKK  W3YYEHHBIX  (DU3MUYECKUX  MOJIEICH:
MarepuaibHas TOUYKa, a0COIIOTHO TBEPAOE TENO, TOUEUHBIM UCTOYHHUK CBETA, Y4, TOHKAS
JIMH32, UIaHETapHasi MOJIENb ATOMa, HyKJIOHHAsI MOJIEb aTOMHOTO S/1pa;

15) xapakTepu3oBaTh MPUHIUIBI JICHCTBUS W3YYCHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOW Ha MX OMMCAaHUA (B TOM YHCIE: CIHIOMETP, JATYUKHU IOJOKEHUS,
paccTOsIHUS M YCKOPEHUs, pPaKeTa, 3XO0JIOT, OUKH, IEPUCKOII, (oToanmapaT, ONTUYECKUE
CBETOBO/IbI, CIIEKTPOCKOII, TI03UMETP, Kamepa BuibcoHa), UCTI0Nb3ysl 3HaHUS O CBOMCTBAX
($u3NYeCKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;

16) ucronp30BaTh CXEMbl M CXEMATUYHbIC PUCYHKH WM3YYCHHBIX TEXHHUYCCKHX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOLECCOB MPHU PELIECHUU
y4eOHO-TIPAKTUYECKUX 3a/Jay; ONTHUYECKHUE CXEMbI ISl MOCTPOCHHSI H300pakKeHHl B
MJIOCKOM 3€pKajie U COOMpArOIIeH JIMH3E;

17) npuBOAMTE TPUMEPBI/HAXOIUTh WHPOPMAIMIO O MPHUMEpax MPAKTUIECKOTO
WCIIOJIb30BaHUS (PU3MYECKUX 3HAHMM B TOBCEJHEBHOM KU3HM JJis OOecrneueHus
0e30macHOCTH TpU  OOpallleHWd C M[pudopaMU U TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHUS 3/I0POBbsI U COOJIOACHUSI HOPM IKOJIOTHYECKOTO MOBEACHUS B OKPY KaroIen
cpene;

18) ocyl1ecTBIATh MOMCK WHpOpMAIUK (PU3HUECKOTO coep)kaHus B cetu MHTepHeT,
CaMOCTOSITENIbHO  (POPMYJUPYS TOMCKOBBIM 3alpoc, HAXOAMTh IyTH OIpeIeICHHUS
JOCTOBEPHOCTH TMOJyYeHHOM HWH(GOpPMAlUMd Ha OCHOBE HMEIOIIMXCS 3HAHUM U
JOTIOJTHUTENIBHBIX UICTOYHUKOB;

19) ucronp30BaTh TpPU  BBINOJHCHUM YYEOHBIX 3aJaHUNl  HAyYHO-TIOMYJISIPHYIO
auTepatypy (U3MYECKOTO COJEp)KaHMs, CIPABOYHBbIE MaTepuaibl, PECYpCchl CETH
WNuTepHeT; BnageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHus HHPOpMaLUU
U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

20) co3maBaTh COOCTBCHHBIC THCBMEHHBIC W YCTHBIE COOOINECHUS HAa OCHOBE
uHpopMaMu U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOrO COJepKaHUs, MTyOJIuYHO
MPEACTABIATH PE3YIbTaThl IPOCKTHOM

21) uaM MCCIENOBATEILCKOM JICATENIBHOCTH; MPH 3TOM TI'PaMOTHO WCIIOJIB30BaTh
W3YYCHHBIM TOHSATUWHBIN anmapar u3y4aeMoro paszena (U3WKH W COMPOBOXKIATH
BBICTYIUICHHE MTPE3EHTALMEH ¢ y4ETOM OCOOEHHOCTEN ayJUTOPUHN CBEPCTHUKOB.
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2. Coaep:xkanue yueOHOI0 mpeaMera

7 kaacc (68 4, 2 4 B HegeI10)

®Du3KMKa 1 ee poJib B IO3HAHUHU OKPY:Kaolero mupa (4 1)

@usznka — Hayka o npupoae. PU3NUECKUE SIBICHUA, BEIIECTBO, TEIO, MATEPHUS.
@usnueckne cBocTBa TeJl. OCHOBHBIE METOIBI U3YUEHHUS, X PA3JINUHE.

[Tonsarue o pusnueckoit BenmuurHe. MexayHapoHas cuctema eaunuil. [Ipocteime
u3MepuTeabHbie puodopsl. Llena nenenus mkansl npubopa. HaxoxieHue morpenHocTu
U3MEPEHUSL.

CoBpeMeHHbIE JOCTHXKEHUS HayKd. Poiib (M3UKM W YYEHBIX Halled CTpaHbl B
Pa3BUTHUM TEXHUYECKOTO Mporpecca. BiHsHME TEXHOJOTMYECKHX HPOLECCOB Ha
OKPY’KAIOLIYIO CpENy.

Jlabopamopnasa paboma

1. Onpenenenre UEHbl 1€IE€HUs U3MEPUTEILHOTO TprOopa.

Temovt npoexmos

«Duznyeckre mpudbOPsI BOKPYT HAC», «DUUUYECKUE SBJICHUS B XY10KECTBEHHBIX
npousBenenusix (A. C. Ilymkuna, M. FO. JlepmontoBa, E. H. Hocosa, H. A. Hekpacosa)y,
«HoGeneBckue naypearsl B 00J1acTu (HUUKI»

IIpeaMeTHBIMHU pe3yJbTaTaMM OOYUEHHUS 110 JAHHOU TeME SBJISFOTCS:

® NMOHMMaHue (PU3NYECKUX TEPMHUHOB: TEJIO, BEIIECTBO, MATEPHSI.

e yMeHHe IPOBOJIUTH HAOMOeHUS (PU3UUECKUX SBICHUI; U3MEPSTH (PU3NUECKUE
BEJIMUUHBI: PACCTOSHHUE, MPOMEKYTOK BpPEMEHHU, TEMIIEpaTypy; ONPEICIATh
LIEHY JIeJIEHUs TPUOOpa C YYETOM MOrPEIIHOCTH U3MEPEHUS;

® NOHMMAaHHUE POJIM YUYEHBIX HaIllel CTPaHbl B Pa3BUTHE COBPEMEHHOU (PU3MKH U
BJIMSTHUE HA TEXHUYECKHUM U COLIMAIIBHBIN MPOTpecc.

IlepBoHayajibHbIE CBEEHUS 0 CTPOCHUM BelecTBa (6 1)

IIpencraBienuss o cTpoeHuH BemlecTBa. ONBIThI, MNOATBEPKIAIOIIUE, YTO BCE
BEILIECTBA COCTOAT U3 OTAENbHBIX YacTULl. MoJeKyJla — Mellbyaiasi 4acTula BElIeCTBa.
Paszmepnr mosnekyn. {uddys3us B KUAKOCTAX, Tazax U TBepAbIX Tenax. CBs3b CKOPOCTU
mubdy3un u Temmeparypbl Tena. OU3MYECKU CMBICT B3aMMOJEHUCTBHUS MOJEKYII.
CymiecTBOBaHME CHJI B3aMMHOIO MPUTSDKEHUS M OTTAJKMBAHUS MOJIEKYJ. SIBlieHHE
CMauyuBaHUs U HECMaYMBaHUS TEl.

ArperatHble cocTosiHuA BemlecTBa. OCOOEHHOCTH TpeX arperaTHbIX COCTOSHHM
BemiectBa. OOBACHEHHE CBOMCTB Ta3oB, JKHIKOCTEM M TBEpPAbIX TeJl Ha OCHOBE
MOJIEKYJISIPHOTO CTPOCHHUSI.

Jlabopamopnasa paooma

2. OnpeneneHue pa3MepoB MaJIbIX TEJI.

KonTtpoabnass padora Nel no teme «llepBoHauanbHble CBEACHUSI O CTPOCHUU
BEIIIECTBa»

Temovl npoexmos

«3apoKIeHUE U Pa3BUTHE HAYUYHBIX B3IJISIIOB O CTPOECHUH BeleCTBa», «uddy3us
BOKPYT Hacy», «Y AUBUTEIIbHBIE CBONCTBA BObI»

IIpeameTHBIMM pe3yibTaTaAMM U3yUCHUS TEMBI SIBJISFOTCS

® [IOHUMAaHUE U CIOCOOHOCTh OOBACHATH (u3nueckue sBiaeHus: auddysus,
OoJbITIas CKMMAEMOCTh Ta30B, MaJlas CKUMAEMOCTD YKUIKOCTEH W TBEPIbIX TEI.

® BJIQJICHUE HKCIEPUMEHTAIBLHBIMA METOJAMHU MCCIIEIOBAHUSI MPU ONPEEICHUN
pa3sMepoB MajbIX T,
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® [JOHMMAaHUE MPUYMH OPOYHOBCKOIO JABWKEHUS, CMAYMBAHMS WM HECMadMBAHUS
TEJN; pa3Inuus B MOJIEKYJIIPHOM CTPOEHUU TBEPABIX TEJI, ’KUAKOCTEU U ra3os;

e yMeHue nosjp3oBaThcsi CU M mepeBOAUTh €IUHUIBI U3MEPEHUS (PUINYECKUX
BEJIMYMH B KPaTHBIC U JOJIBHBIE €IMHULIBI

® YMEHHE MCIOJIb30BaTh MOJyUYECHHbIE 3HAHMSI, YMEHUS 1 HABBIKM B MTOBCEIHEBHOM
KU3HH (OBIT, DKOJIOTHS, OXPaHa OKPYKAIOIICH CPEeIbI).

B3aumoneiictBus Teu (22 4)

MexaHuueckoe BHKEHHE. TpaeKkTopHsl IBHKEHHS Tena, MyTb. OCHOBHBIE €UHULIBI
nytu B CH. PaBHOMEpHOE M HepaBHOMEpPHOE ABMKEHHE. OTHOCUTEIBHOCTD JBUKCHUS.
CKOpOCTh pPAaBHOMEPHOTO M HEPABHOMEPHOIO JBWKEHUSA. BEKTOpHBIE M CKaJSIPHBIE
¢usnueckue BenuuuHbl. OnpeneneHue ckopoctd. OrnpenenceHue MyTH, NPOMIEHHOTO
TEJIOM IIPY PaBHOMEPHOM JBMXKEHUU, IO (popMyJie U ¢ TOMOIIbIO TpadukoB. Haxoxnenue
BPEMEHU JBUKECHUS TEI.

SIBnenue unepuuu. [IposiBieHue siBIEHUS UHEPLUUHU B OBITY U TeXHUKe. V3MeHeHue
CKOpOCTM Tel MNpu B3aummonaeucTteun. Macca. Macca — Mepa HHEPTHOCTH TeJa.
NuepTtHOCTH — cBOMCTBO Tena. OrmpenesieHHe Macchl Tejla B pe3yjbTaTe €ro
B3aUMOJICUCTBUS C JAPYTUMH TelaMH. BbIsICHEHHE YCIOBUI paBHOBECHSA y4EOHBIX BECOB.
[InotHocTh BemecTBa. l3MeHeHHE IUIOTHOCTH OJHOTO W TOrO JK€ BEIIECTBA B
3aBUCUMOCTH OT €r0 arperaTHoro coctosHus. OnpeneraeHnue Macchl Tea Mo ero 00beMy u
IJIOTHOCTH, 0OOBbEMa Tejla MO €ro Macce W IUIOTHOCTH. V3MeHeHHne CKOpocTu Tena mpu
JNEUCTBUM HA HETO APYTUX TEJL.

Cuna — mnpuyMHA U3MEHEHUS CKOPOCTH JBM)KEHMs, BEKTOpHas (u3nueckas
BennuuHa. ['papuueckoe nzoOpaxenue cuibl. Cuila — Mmepa B3aumozeiicTsus ten. Cuna
TsokecTH. Hannuume TIroreHuss Mexay BCEMHU TelaMU. 3aBHCHMOCTb CHJIIBI TSKECTH OT
Mmacchl Tena. CBoOoaHoe najeHue tei. Bo3HukHoBeHue cuibl ynpyroctu. [Ipupoaa cuibt
ynpyroctd. ONBITHBIE MOATBEPKIECHUS CYLIECTBOBAHMS CWIBI YIPYrocTu. 3akoH I'yka.
Bec tena. Bec tena — BekTopHas gusmueckas BenuuuHa. OTiauMuMe Beca Tella OT CHIIbI
TskecTd. Cuila TSHKECTH Ha IPYTUX MIIaHeTax.

N3yuenune ycrtpoiicTBa nuHamomerpa. M3mepeHus Cuil ¢ MOMOLIBIO JUHAMOMETPA.
PaBHopencTByromas cwi. CrioKeHue IBYX CHJ, HAlpPaBJICHHBIX MO OJHOW MPsSMOU B
OIHOM  HallpaBJIieHUM W B  NPOTUBONOJNOXKHBIX. ['paduueckoe  u3o0paxeHue
paBHoAeicTByoe nByx cwi. Cuia TpeHus. M3MepeHue cuibl TPEHUS CKOJIBXKEHHUS.
CpaBHEHHE CUJIbI TPEHUS CKOJIBKEHUS C CUJION TpeHus KaueHusl. CpaBHEHUE CUJTbI TPEHUS
c BecoM Tena. Tpenuwe mnokos. Ponb Tpenust B TexHuke. CrnocoObl yBEIMYEHHS U
YMEHBLIEHUS TPEHUS.

Jlabopamopnasa paboma

3. U3mepenune macchl Tella Ha phluaHbIX BECax.

4. Nzmepenune oObeMa Tena.

5. Onpenenenue MIOTHOCTH TBEPAOro Tea.

6. ['pagyupoBaHue npyXKHUHBI U U3MEPEHUE CHIT JUHAMOMETPOM.

/. BoisicHeHMe  3aBUCHUMOCTHM  CWJIbl ~ TPEHUS  CKOJBXEHUS  OT  IUIOIIAIu
CONPUKOCHOBEHHUSI Tl U MPUKUMAIOIIEH CHUJITBI.

KonTpoasHas padora Ne2 no teme «Mexanndeckoe apuxenue. Macca. [1moTHocTh
BELIECTBA»

KonTtpoJuabHas padora Ne3 no teMe «B3aumoieiicTBue Tem»
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Temovl npoexmos

«Hepuus B )ku3HU yenoBekay, «[ImoTHOCTH BelllecTB Ha 3emIle U TUIaHETax
ConneuHol cucrteMbl», «Cuiia B HalIUX pykax», «Be3necymiee Tpenue»

IIpeamMeTHBIMM pe3yibTaTAMM U3YyUYECHUS TEMBI SIBIIIOTCS:

® [IOHUMAaHUE U CIOCOOHOCTh OOBSCHATH (DU3MUECKHUE SIBJICHHUS: MEXAHHUECKOE
IBW)KCHUE, PABHOMEPHOE M HEPABHOMEPHOE JBHXKEHUE, WHEPLHS, BCEMUPHOE
TSATOTCHUE

® YMEHHUE U3MEPATH CKOPOCTh, MACCy, CUJTY, BEC, CUITy TPEHUS CKOJIbKECHUS, CUITY
TpEHUsI KadeHus, 00bEeM, IUIOTHOCTh, Tela PaBHOJCHCTBYIONIYIO IBYX CHII,
JNEUCTBYIOIIMX HA TEJIO B OJIHY U B IPOTUBOIIOJIOKHBIE CTOPOHBI

® BJIAJICHUE DJKCIIEPUMEHTAIbHBIMA METOJIAMH HCCJIEAOBAaHUA B 3aBUCHMOCTH
IPOMJIEHHOTO MYTH OT BPEMEHU, YJIJIMHEHHS MPYKUHBI OT IPUIOKEHHOW CHUJIBI,
CUJIbl TSDKECTH TeJla OT MAcChl TeJa, CHJIbl TPEHUSI CKOJBKEHHS OT IUIOLIAIN
COITPUKOCHOBEHUS TEJI U CUJIbl HOPMAJIBHOT'O JABJICHUS

® [IOHMMAaHUE CMBICIAa OCHOBHBIX (DU3WYECKUX 3aKOHOB: 3aKOH BCEMHPHOTO
TSATOTEHUSA, 3aKOH [ 'yKa

® BJIQJICHUE CHOCOOAMM BBIMIOJIHEHUSI PACUYETOB MPU HAXOXKIECHUU: CKOPOCTH
(cpenneit CKOpOCTH), MYyTH, BPEMEHH, CUJIBI TSHKECTH, Beca Tela, MIOTHOCTH
Tena, 00beMa, MacChl, CUJIBI YIOPYTOCTHU, DPABHOJEUCTBYIOIIECH JBYX CHII,
HaIIPABJICHHBIX 110 OJHOU MPSIMOU B COOTBETCTBHUE C YCIOBUAMU ITOCTABICHHOU
3aJlayd Ha OCHOBAHUU HCIIOJIb30BAHUS 3aKOHOB (DPU3UKHU

® YMEHHE HaXOJUTh CBA3b MEXAY (PU3NYECKUMM BEJIMUYMHAMU: CUIION TSHKECTH U
MacCoOU Tena, CKOPOCTH CO BPEMEHEM U IMYTEM, IIJIOTHOCTH Te€Jla ¢ €r0 MacCou U
00BEMOM, CHIJION TSKECTH M BECOM Teja

® yMEHHUE NMEPEBOAUTH (U3UUYECKHUE BETUUMHBI U3 HecucTeMHbIX B CU 1 Hao60poT

® [IOHMMAaHHWE IPUHIMIIOB JCHUCTBUS ITUHAMOMETpPA, BECOB, BCTPEUAIOLIUXCS B
MOBCEHEBHOM JKU3HU, M CIOCOOOB oOecreueHus O€30MacHOCTH TMpU HUX
VCIIOJIb30BAHUU

JlaBjieHUe TBEPABIX TeJI, *KUAKOCTEel U ra3os (21 u)

JlaBnenue. @opmyna s HaXOXKIACHUS NaBieHUs. EnuHunbl naBineHus. BeiacHeHue
CrocOO0B U3MEHEHUS JIaBJICHUS B ObITY U TeXHUKE. [[pUUuHbI BOBHUKHOBEHUS JABJICHUS
raza. 3aBUCUMOCTb JIaBJICHUS raza JaHHOW Macchl OT 00beMa U TemnepaTypbl. Paznuuus
MEXAY TBEPIBIMH TEllaMH, XKUIKOCTSIMU M rasamu. llepenada gaBiieHUs KUIKOCTBIO U
razom. 3akoH [lackans. Hanvuue naBiieHUsI BHYTPHU JKUAKOCTH. Y BEJIMYEHUE NABICHUS C
ryouHoi morpyxeHusi. OOOCHOBaHWE PACIOJOKEHHSI TOBEPXHOCTH OJIHOPOIHOM
KHUJAKOCTH B COOOIIAIONIUXCS COCy/ax Ha OJHOM YPOBHE, a >XHIKOCTEH C pasHOu
IJIOTHOCTBIO — HA Pa3HbIX YPOBHSX. Y CTPOWCTBO U JCUCTBHE IUIIO3A.

AtMocdepHoe naBnenue. Biausaue atMocepHOro JaBiaeHUsT Ha KUBBIC OPTaHU3MBI.
SIBneHus, MOATBEpXKIAIOIINE CYIIECTBOBaHHE aTMocdepHoro napieHus. OmpenerncHue
atmocdeproro masnenus. OneiT Toppuuemm. Pacuer cuibl, ¢ koTopoit atmocdepa 1aBuT
Ha OKpYXKalolue TMpeAMEThl. 3HAKOMCTBO C pPabOTOM W yCTpOMCTBOM OapomeTpa-
anepoujaa. Mcrnonp30BaHue €ro mpu METEOPOJIOTMYeCKUX HaOMoAeHusIX. ATmochepHoe
JABJICHUE HA PA3JIMYHBIX BBICOTAX.

YCTpoNCTBO M NPUHIMUIT ACHUCTBUS OTKPBITOIO MKUAKOCTHOIO W METALIMYECKOTO
MaHOMETpOB. [IpuHIMIT AEHCTBUS MOPIIHEBOTO KUJIKOCTHOTO HACOCA U THAPABINYECKOTO
npecca. Pusznueckue OCHOBBI padOThI THAPABINYECKOIO Mpecca.
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IIprunHBI BO3HUKHOBEHUS BBITAIKMBAIOLIEH cvibl. [Iprpoaa BEITaIKUBAIOIIEW CUIIBL.
3akon Apxumena. [lnaBanme ten. VYcinoBus IulaBaHus Tel. 3aBUCUMOCTH TITyOHHBI
NOTPYKEHUSA TeJIA B )KUAKOCTh OT €ro IIOTHOCTH. DU3nyecKue OCHOBBI IIJIaBaHMS CYJ0B U
BO3/1yXOIUIaBaHus. BoaHbBIN U BO3QYIIHBIA TPAHCTIOPT.

Jlabopamopnasa paboma

8. OmnpeneneHne BBITAIKUMBAIONICH CHJIBI, JCUCTBYIOIIEW Ha TMOrPYXEHHOE B
KUJIKOCTb TEJIIO.

9. BrisicHeHH€e yCIOBHIA MJIaBaHUS Tella B )KUJIKOCTH.

KonTpoabnasi padora Ne4 «J/laBieHre TBEpAbIX TeEll, KUJIKOCTENM U ra3oB. 3aKOH
[Tackamns».

Temovt npoexmos

«Taituel naBienus», «Hyxxna au 3emie atmocdepar, «3auemM HyKHO U3MEPSTh
JABJICHHEY, « BBITaIKUBAOIIas CUIa

IIpeaMeTHBIMH pe3yJIbTATAMM U3YUCHUS TEMbI SABIISIFOTCS:

® [IOHMMAaHUE U CIHOCOOHOCTb OOBACHUTH (PU3UYECKUE SIBICHUS: aTMoc(epHOe
NABJICHUE, JABJICHUE >KUJIKOCTEW, Ta30B M TBEPABIX TeJ, IUIABAHHWE TeEJ,
BO3/yXOIlJIaBAaHUE, PACIIOJIO)KEHUE YPOBHSA JKUIKOCTH B COOOIIAIOIIUXCS
COCYy/1aX, CyIIECTBOBAHHUE BO3YIIHON 000J0UKH 3eMITI0, ClIOCOObI YMEHBIIEHHUS
Y YBEIUYEHUS JABJICHUS

® YMEHHE HU3MEPATh: aTMOC(HEPHOE AABJICHHE, NABJICHHUE >KUJIKOCTU HAa JHO H
CTEHKH COCYJla, CUTy ApXumea

® BJIAJICHUE DKCIEPUMEHTAIBHBIMA METOJIAMH HCCIIETOBAHMS 3aBUCUMOCTH: CHUJIBI
Apxumena oT o0beMa BHITECHEHHON BOJIbI, YCIOBUH TJIaBaHMsI T€Ja B )KUJIKOCTH
OT JIEVCTBUS CUJIBI TSYKECTH U CHIIBI ApXuMe/ia

® [IOHMMaHUE CMbICIA OCHOBHBIX (PU3NYECKUX 3aKOHOB U YMEHHE MPUMEHSATH UX
Ha MpakTuke: 3akoH [lackains, 3akoH Apxumena

® [OHMMaHUE MPUHLUIIOB JEUCTBHS OapoMeTpa-aHEpOUJa, MAaHOMETpa, Hacoca,
TUAPABINYECKOTO IPECCA, C KOTOPHIMU YEIOBEK BCTPEUYAETCS B MOBCEIHEBHOMN
KU3HU U c1IOCOO0B obecreueHrs 0€30MacHOCTH PU UX UCIIOJIb30BaHUU

® BJIaJICHUE CHOCOOAMU BBITIOJHEHHUS] PAacyeTOB U HAxXOXKICHMS JlaBJICHUS,
JABJICHUE XKUJKOCTH HA JTHO U CTEHKH COCYJa, CUJIbl ApXHMMea B COOTBETCTBUE
C MOCTaBJICHHOM 3a7]aul Ha OCHOBaHHUH HCIOJIb30BAHUS 3aKOHOB (DU3UKHU

® YMEHME MCIOJIb30BaTh MOJyYCHHbIC 3HAHWS, YMEHHS M HABBIKU B [IOBCETHEBHOU
KU3HU, SIKOJIOTUH, OBITY, OXpaHE OKPYKaIOIIEH Cpeibl, TEXHUKE O€30MacHOCTH.

Pa6ora u MmomHOCTH. JHeprus (13 4)

Mexanuueckass pabota, ee (usmyeckuid cMmbIci. MOIIHOCTh — XapaKTepUCTUKA
CKOpPOCTHU BbINOJIHEHUS paboThl. [Ipocthie mMexanu3mbl. Peryar. YciioBus paBHOBecHUs
peiyara. MomMeHT cuibl — (U3MYECKash BEIUUYMHA, XapaKTePU3YIOIIasl JEWCTBUE CHUJIBL.
IIpaBuiio MOMEHTOB. Y CTPOUCTBO U IEUCTBHUE PHIYAKHBIX BECOB.

[ToaBMKHBINM 1 HETIOJBMKHBIN OJIOKM — MPOCThIE MeXaHU3MbI. PaBeHCTBO paboT mpu
WCITOJIb30BAaHUHU MPOCTBIX MEXAHU3MOB. «30JI0TOE NMPABUIIO» MEXaHUKHU. LIeHTp TsxecTn
tena. LleHTp TsbkecTH pa3nuuHbIX TBEpAbIX Ten. (CrathMka — pas3fen MEXaHUKH,
M3YYaOlIUMN yCIOBHS PABHOBECHS TEN. Y CIIOBHUSI PABHOBECHS TEI.

[Tonsatue o mose3Hoi u monHoM padore. KIIJ[ mexanusma. HakinoHHas MIOCKOCTb.
Onpenenenue KIIJ] HaKJIOHHOM MJIOCKOCTH.

Oueprus. [loreHnmanbHas >HEprus. 3aBUCMMOCTh NOTEHUMAJIBbHOW SHEPrUU TeEa,

IMOAHATOIO HaI 3€Mﬂeﬁ, OT €ro MacChbl W BBICOTHI IIOABEMA. Kunernueckas OHECPIrus-.
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3aBUCUMOCTh KMHETUYECKON PHEPruy OT MAacCChl Tejla U ero ckopoctu. llepexon ogHoro
BHJ1a MEXAHUYECKOW SHEPIruu B Apyrou. Ilepexon sHeprum oT OTHOIO TeJa K APYrOMy.
Jlabopamopnasa paboma
10. BeisicHeHHEe yCIOBHS paBHOBECHS pblyara.
11. Onpenenenue KIIJl npu noabeMe Tea MO HAKIOHHOM MIOCKOCTH.
Temwt npoexmos
«Pp1uaru B ObITY U )KUBOM TIpUpOAE», «JlaliTe MHE TOUKY OMOPHI, U sl IOJHUMY
3eMII0»
IIpeameTHBIME pe3yibTaTaAMM U3yUYCHUS TEMBI SIBIIIFOTCS:
® [IOHMMAaHHUE U CIIOCOOHOCTh OOBSICHATH (PU3UUECKUE SIBJICHUS: PABHOBECUE TEI
IIPEBPAILEHAE OJJHOTO BU1Aa MEXaHUYECKOW DHEPTUU JPYron
® YMCHHE H3MEPSTh: MEXaHWYECKYyI0 pabOTy, MOIIHOCTh Teja, IICYO CHJIBI,
MoMeHT cuiibl. KITJI, moTeHIHanbHy0 U KHHETUYECKYIO SHEPTHUIO
® BJIQJICHUE DKCIEPUMEHTAJIbHBIMA METOJAMHU HCCIIEIOBAHUS MPU ONPEIEICHUN
COOTHOILICHUS CUJI U TIJIeY, JJIsl paBHOBECHS pbluara
® [IOHMMAaHUE CMBICIAa OCHOBHOTO (DU3UYECKOrO 3aKOHA: 3aKOH COXpaHEHMUs
SHEPIruun
¢ [OHMMAaHWE NPHUHIIMIIOB JIEUCTBHUS pblyara, OJIOKA, HAKIOHHOW IJIOCKOCTH, C
KOTOPHIMU YEJIOBEK BCTpPEYAETCS] B TMOBCEAHEBHOM JKU3HU U CIOCOOOB
oOecnieueHns O€30MaCHOCTH MPU UX UCIOIb30BaHUH.
® BJaJCHUE CIOCOOAMU BBITIOJIHEHUS PACUETOB I HAXOXKJICHHS: MEXaHUYECKOU
paboThl, MOIIHOCTH, YCJIOBHUSI PaBHOBECHS CHJI Ha pbluyare, MOMEHTA CHIIHI,
KII/I, knHeTH4ECKON ¥ MOTEHIIMAIBbHOW SHEPTUU
® yMEHHE MCIO0JIb30BaTh MOJYYECHHbIE 3HAHUS, YMEHUS U HABBIKU B MOBCEHEBHOM
KU3HU, IKOJIOTUH, OBITY, OXpaHe OKPYKAIOIIEH Cpe/ibl, TEXHUKE O€30MaCHOCTH.
HroroBasi koHTpoOIbHAS padoTa Neb
O06o0maroniee MOBTOpeHue — 24

8 kiacc (68 4, 2 4 B Hee110)

TenioBbie siBjieHus (22 1)

TennoBoe aBuxkeHue. OCOOCHHOCTH JIBUKEHUS MOJIEKYJ. CBA3b TeMIepaTyphl Tejaa U
CKOPOCTH JIBUKEHHSI €r0 MOJEKYJ. J[BMKEHUME MOJNEKYJ B ra3ax, >KUIAKOCTSIX U TBEPIBIX
tenax. [IpeBpaiienue sHEepruu Tena B MEXAHUYECKUX Ipoleccax. BHYyTpeHHsIsl sHeprus
Tena. YBENMYCHUE BHYTPEHHEW DHEPTrUM Teja MyTeM COBEPIICHHS padoThl HAJl HUM WM
€€ YMEHBIIIEHUE TIPU COBEPIICHUHU paboThI TesioM. MI3MeHeHre BHYTPEHHEN dHEpruu Teja
MyTeM Terionepeaadyu. TemionpoBOAHOCTh. Paznuuue TemnonpoBOAHOCTEW pa3IMYHBIX
BemiecTB. KoOHBEKIMS B KUIAKOCTIX U razax. O0bpsicHeHue koHBeKkuuu. [lepenaya snepruu
uznydenreM. OcoOeHHOCTH BHIOB Termtonepenadn. KomuwdecTBo TemioThl. EnuHUIED
KOJIMYECTBA TEIUIOTHL. YJIEeNbHAs TEMJIOEMKOCTh BemiecTBa. Popmyna s pacyera
KOJIMYECTBA TETUIOTHI, HEOOXOAMMOTO JJII HAarpeBaHUs Teja WM BBIJACISIEMOTO MM TIpU
OXJIAKJICHUHU. Y CTPOMCTBO U MPUMEHEHUE KAJOPUMETPA.

TonnMBO Kak MCTOYHUK 3HEPTUM. Y I€NIbHASA TEIUIOTa cropanus torumba. Gopmyia
JUISL pacueTra KOJIMYECTBA TEIUIOTHI, BBIACISIEMOTO MpPU CrOPaHUU TOIUIMBA. 3aKOH
COXpaHEHMS MEXaHW4YeCKOou »sHepruu. lIpeBpamieHne MEXaHMYECKOM HHEPrUu BO
BHYTpeHHIO0. [IpeBpailieHne BHYTpEeHHEHM »HHEpruu B MexaHuuyeckyr. CoxpaHeHue
SHEPIruM B TEIUIOBBIX Mpoleccax. 3aKOH COXPAHEHUS U MPEBPAILLECHUS SHEPTUU B IPUPOJIE.
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ArperatHele cocTossHUA BemecTBa. Kpucramumueckue Ttena. IlnaBienne wu
OTBepleBaHKe. Temmeparypa IuUiaBieHus. [paduk T1IIaBIeHUsS W OTBEPACBaHUS
KPUCTANIMYECKUX Tel. YjenbHas Teriora 1iaBieHusa. OObsiCHEHHE MPOLECCOB
IJIABJICHUS. M OTBEPACBAHUS HA OCHOBE 3HAHWW O MOJIEKYJIIPHOM CTPOCHHMH BEILIECTBA.
dopMyna s pacdyera KOJIMYECTBA TEIJIOThI, HEOOXOAUMOIO sl TIJIaBJICHUS Tela WU
BBIJICIIAIONIETOCs. TIpU ero kpuctamm3auuu. [lapooOpazoBanue u ucnapenue. CKOpocTb
ucnapenusi. HaceieHHbIi U HeHachlmeHHbIM nap. KonaeHcarus mapa. OcoGeHHOCTH
IPOLIECCOB MCIAPEHUsI U KOHAEHcauuu. [lormonienue sHepruu npu UCapeHUH KUJIKOCTH
U BBIICIICHUE €€ MpU KOHJeHcauu napa. [Ipouecc kunenus. IlocToaHCTBO TemnepaTypbl
IIpU KWUNEHUU B OTKPHITOM cocyAe. DOHU3NYEeCKUH CMBICT YIEIbHOM TEIJIOTHI
napooOpa3oBaHUsl W KOHJeHcanuu. BraxHocts Bozayxa. Touka pockl. CrocoObl
ONPENEIICHUS] BIAXKHOCTH BO3ayxa. [UIpOMETphl: KOHICHCALIMOHHBIM W BOJIOCHOM.
[Tcuxpometp. Pabota raza u napa npu pacuupenud. TemnoBsie npuratenu. [IlpumeHenue
3aKOHA COXPAHEHHsI M NPEBPAIICHUS DHEPTUH B TEIUIOBBIX JBUTATENSAX. Y CTPOWCTBO U
NPUHIUI ASCTBUS ABUTaTENs BHyTpeHHero cropanus ([IBC). Dxonorunueckue npooiemsl
npu ucnoiabzoBanuu JIBC. YcrpoiicTBo U npuHIMN JAeHCTBUA napoBoi TypOuHbl. KITJ]
TEIUIOBOTO JIBUTIaTEIIs.

Jlabopamopnasa paboma

1. CpaBHeHHE KOJIUYECTB TEIJIOTHI IPU CMEIIMBAHUH BOJIbI pa3HOUM TeMIIepaTyphl.

2. I3MepeHnue yaenbHOM TeNI0eMKOCTH TBEPOTO Tea.

3. 3mepenue BIaXKHOCTH BO3TyXa.

KontpoubHas padoraNel no teme «TennoBeie ABIEHUS

Kounrposabnas padora Ne2 o teme «/I3MeHEeHHE arperaTHBIX COCTOSTHHM BEIIECTBA

Temot npoexmos

«TennoemkocTh BemiecTB, wiM Kak cBaputh S0 B OyMaKHOM KacTproJiey,
«Hecropaemass 6ymaxkka, win HarpeBanue B orHe MeIHON MPOBOJIOKH, OOMOTaHHOM
OyMakHOU mosiockoity, «TemnoBble aBurartenu, win VccienoBanue nmpuHOuNna AeHCTBUS
TEIUIOBOM MAIlIMHBl HA NPUMEPE ONbITA C AHWIMHOM M BOJOM B cTakaHe», «Buael
TerIonepeayn B ObITY U TEXHUKE (aBUALMM, KOCMOCE, MeAuIlnHe)», «[louemy oHO Bce
aneKkTpusyercs, uiu VMcciaenoBanue sBICHUN JIEKTPU3ALNU TEID

IIpeamMeTHBIMM pe3yJibTaTAMM [IPU U3YUYECHHUH TEMBI SIBISFOTCS:

® NOHMMAaHUE M CIOCOOHOCTh OOBACHATH (DU3UYECKHE SIBICHUSA: KOHBEKIIHS,
M3JIyYEHHE, TEIUIONPOBOJIHOCTh, W3MEHEHHE BHYTPEHHEW OHHEPIMM Tela B
pe3ynbTate Temuionepefauyd Wil paboThl BHEHIHUX CHUJI, HCIHApeHHe
(KoHJeHcalus) U TIaBjaeHrue (0TBEpieBaHUE) BEIIECTBA, OXJIAXKICHUE KUTKOCTH
IIpY UCHIAPEHUH, KOHJICHCAIUsI, KUTIEHUE, BBIAJEHUE POCHI

® YMEHHE U3MEpATh: TEMIIEPATYpPy, KOJHWYECTBO  TEIUIOTHL,  YJEIbHYIO
TEIUIOEMKOCTh BEILIECTBA, YACIBHYIO TEIUIOTY IUIABJICHHS BELIECTBA, YAECIbHAS
TEIJIOTY MapooOpa30BaHMsl, BIAKHOCTh BO3TyXa

® BJIQJICHHE JKCHEPUMEHTAIbHBIMH METOJAaMU UCCJIEJOBAaHUS 3aBUCHUMOCTH
OTHOCUTENBHOM  BJIAXHOCTM BO3AyXa OT JaBJEHUS BOISHOIO  Mapa,
COIEpIKAIETOCA B BO3AyXE IpU JaHHOM TeMmIepaType U JaBJICHUSA
HACBIIIEHHOTO BOJSHOTO Tapa: ONPEACNICHUS YAECNbHOM TEMIOEMKOCTH
BEILIECTBA

® [IOHUMAaHUE MPUHIMIIOB JACHUCTBUS  KOHACHCAIMOHHOIO UM  BOJIOCHOTO
TUTPOMETPOB TMICUXPOMETPA, ABHUIATENsl BHYTPEHHETO CropaHus, MapoOBON
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TypOUHBI C KOTOPHIMU YEJIIOBEK IIOCTOSIHHO BCTPEUYAETCS B MOBCEIHEBHOM
KHU3HU, U CITIOCOO0B 0OecrieueHus1 0€30MacHOCTH IPU UX UCIIOJIb30BAHUU

® [IOHUMAaHUE CMBbICJIAa 3aKOHA COXPAHECHHS W TMPEBPALLICHUS DSHEPrUu B
MEXaHUYECKUX U TEIUIOBBIX MPOLECCAX U YMEHUE IPUMEHSATh €0 Ha MPAKTUKE

® OBJIAJICHUE PA3HOOOPA3HBIMU  CIOCOOAMH  BBIMIOJIHEHUSI  PacyeToB  JJiA
HaXOX/JEHUSl YJIETbHON TEIUIOEMKOCTH, KOJWYECTBA TEIUIOThI, HEOOXOJIMMOIO
JUIsl HarpeBaHMsl Tejla WM BBIAEISEMOr0 UM IPU OXJIAXKIACHUH, YIEIbHOM
TEIJIOTHl CTOPAHMsSI, YJEIbHOM TEIJIOTHl IUIABJICHUS, BIAKHOCTU BO3YXa,
YACNBHON TEMIOThl MapooOpa3oBanusi U KoujaeHcanuu, KIIJ[ TtemioBoro
JIBUTATENSI B COOTBETCTBUU C YCIOBUSMHM IOCTABJIEHHON 3aJa4ll HA OCHOBAHHUH
UCIIOJIb30BAHUS 3aKOHOB (PU3UKH

® YMEHHE MCIOJIb30BATh MOJYYCHHBIE 3HAHUS, YMEHHUS M HABBIKK B TTOBCEIHEBHOM
KU3HU, SIKOJIOTUH, OBITY, OXpaHE OKPYKAIOIIEH Cpeibl, TEXHUKE O€30MacHOCTH.

yeKTpUYecKue siBjeHus (28 1)

Onextpuzanms Teda. J(Ba pojma asnekTpuyeckux  3apsuoB.  Bzaumopaeinctsue
OJIHOMMEHHO M Pa3HOMMEHHO 3apsLKEHHBIX Tell. Y CTPOMCTBO 3yeKTpockomna. [lonstus o0
anekTpuueckom tmone. Ilome kak ocoOblil Bua Mmarepuu. JlenMMOCTh 3JIEKTPUYECKOIrO
3apana. OJNEKTPOH — YacTHULA C HAWUMEHBIIMM 3JIEKTPUYECKUM 3apsiaoM. Enunuia
anekTpudeckoro 3apsana. Ctpoenne aroma. Ctpoenue sapa aroma. Hentponsl. [IpoTOHBL.
Mopaenu aToMOB BOJIOpOJa, renust, tutusi. oHsI.

OObsicHEHME Ha OCHOBE 3HAHMI O CTPOEHUM aTroMa »JJIEKTPHU3ALUUU Tell TpHU
CONPUKOCHOBEHHH, Iepeaade 4acTH AIEKTPUUECKOTrO 3apsia OT OJHOIO Tela K JIPyromy.
3aKOH COXpaHEHHUs »>JEKTPUUECKOro 3apsiga. JleneHue BemiecTB O CHOCOOHOCTH
MPOBOAUTH DSJIEKTPUUYECKUM TOK HAa MPOBOAHUKH, MOIYNPOBOJHUKU U JIHDJICKTPUKH.
XapakTepHasi 0COOEHHOCTh MOTYTPOBOIHUKOB.

DJIEKTPUYECKUM TOK. YCIIOBUSI CYIIECTBOBAHUS SJEKTPUUECKOTO TOKa. MCTOYHUKH
ANEKTPUYECKOr0 TOKA. OJJEKTPUYECKass LEeNb W €€ COCTAaBHBIE 4YacTU. Y CIOBHBIE
o0O3HaueHus, TNpUMEHSEMble Ha  cXeMax oJJeKkrpuueckux  uened. Ilpupona
ANEKTPUUECKOro Toka B MeTayiaXx. CKOpOCTh pacnpOCTpaHEHUs! HJIEKTPUYECKOrO0 TOKa B
MpOBOJHUKE. JI€HMCTBUS 3JIEKTpUUECKOro TOKa. lIpeBpallieHrne >HEpPruu 3JIEKTPUUECKOTO
TOKa B APYTUe BUJIBI IHEPTUH.

Hanpasnenue snextpuueckoro toka. Cuna toka. THTEHCMBHOCTBH 3JIEKTPUUYECKOTO
toka. Dopmyna g ompeaeneHus CUIbl TOKa. EnuHUIBEl cuibl Toka. Ha3HaueHwue
ammnepmeTpa. Bxirouenue ammnepmerpa B 1ienb. OnpenerneHue HeHbl IeIeHUs ero MIKabl.
DJIEKTPUYECKOE HaNpsDKEHUE, €IWHUIIA HanpsbkeHus. Popmyna s ONpeiesieHus
HanpspkeHusl. M3MepeHre HamnpsiKeHUs BOJIBTMETPOM. BiitoueHue BOJIBTMETpa B IIEIb.
OrnpeneneHue UEHbl JEIEHUS €ro MIKaIbl. JIEKTPUUECKOE COMPOTUBIECHUE. 3aBUCUMOCTh
CUJIbI TOKA OT HAIpPSKEHUS IPU MOCTOSIHHOM CONpOTUBJICHUH. [Ipupoia snekTpuyeckoro
CONPOTHUBJICHUS. 3aBUCUMOCTh CHJIBI TOKa OT CONPOTUBICHHUS TPU MOCTOSTHHOM
HanpsokeHud. 3akoH Oma juist yyactka nenud. COOTHONIEHHWE MEXIYy CONPOTHUBICHUEM
MPOBOJIHMKA, €0 JUIMHOM U MJIOMIA/IbI0 TOTIEPEYHOTO CEYEHUS. Y JeNbHOE CONPOTUBIICHHUE
npoBoAHuka. IlpuHUMN nelcTBUA M Ha3HadyeHue peocrara. [loakiroueHue peocrara B
LETb.

ITocnenoBarenbHOE COEAMHEHHUE MPOBOAHUKOB. CONPOTUBIECHUE MOCIEAOBATEIBHO
COEMHEHHBIX MPOBOAHUKOB. CHila TOKa W HaIpsKEHHE B LENU IPHU MOCIEA0BATEILHOM
coenuHeHnu. llapamienbHoe coeauHEeHHWE MPOBOAHUKOB. (CONpPOTUBIIEHHE  NIBYX
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MapajuieibHO COEAUHEHHBIX MPOBOJHUKOB. CHla TOKAa M HaNpsHXKEHUE B LENH MPHU
napasuieIbHOM COeIMHEHUHU.

Pabora »snexktpudeckoro Toka. dopmyrna s pacdera paboThl Toka. EauHUIBI
paboThl TOKa. MOIIHOCTD 3JIEKTpUUECKOTO Toka. Ddopmyria Juisl pacyeTa MOIIHOCTH TOKA.
dopmyna JyIsi BBIYUCICHUS PabOThI AJEKTPUUECKOTO TOKA 4Yepe3 MOIIMHOCTh M BpPEMS.
Enununpel  pa®oThl  TOKa, HCMOJB3yeMble Ha  IpakTHKe. Pacuer  CTOMMOCTH
U3pAacXOJO0BAaHHOM dJIeKTpodHeprun. Popmyna Uil pacuera KOJIMYECTBA TEIUIOTHI,
BBIJICISIEMOTI'0 TIPOBOJIHUKOM MPU MNPOTEKAHUHU 1O HEMY JJIEKTPUUYECKOTO TOKa. 3aKOH
Jlxoyns—IJlenna. Konnencarop. DIIeKTPOEMKOCTh KOHJICHCATOpA. Pabora
ANEKTPUUYECKOTO TMOJs KOHJAEHcaTopa. EaWHUIA SIEKTPOEMKOCTH KOHJAEHCATOpA.
PaznuyHbie BUABI JIaMII, HCHOJIb3yEMbIE B OCBEIICHUHU. Y CTPOMCTBO JaMIIbl HAKaJIMBAHUSI.
TemmoBoe naeiicTBHME TOKa. ONEKTpUUECKHE HarpeBarenbHble MpuOOpbl. [IpuunHbI
neperpy3Ku B IIENMU U KOPOTKOro 3aMbikaHus. [Ipenoxpanurenm.

Jlabopamopnasa paboma

4. COopka IeKTPpUUECKOM 1IEMU U U3MEPEHNE CUJTBI TOKA B €€ Pa3JIMUHbIX yUaCcTKaXx.

5. 3Mepenue HanpspKeHHs Ha Pa3IMYHBIX ydacTKaX dJEKTPUUECKOM 1eTH.

6. 3mepeHue cuitbl TOKa U €ro peryjJupoBaHUe PeOCTaTOM.

7. I3mepeHne CONMpOTUBIICHUS TMPOBOJHMKA TPU TOMOIIM aMmIepMmMeTpa U
BOJITMETPA.

8. M3Mepenue MOIHOCTH U pabOThl TOKA B DJIEKTPUUECKOM JIaMIIe.

CamocTosiTesibHasi padoTa mo teme «InekTpuzaius Tea. CTpoeHre aTOMOBY

CaMmocrosiTeibHass padora mno Teme «Onekrpuueckuid TOK. CoenuHeHwne
MIPOBOHUKOBY

KonrpoabHasi padora Ne3 no teme « QNEKTPUUECKUE SIBICHUS.

Temovt npoexmos

«ITouemy oHO Bce dJieKTpU3yeTcs, uiu VcciaenoBanue sSIBICHUN SIEKTPU3ALUUA TE,
«IneKTpuUecKoe Tojie KOHJeHcaTopa, uin KoHaeHcaTop W IIapuK OT HACTOJIBHOTO
TEHHUCA B TMPOCTPAHCTBE MEXKIY IUIaCTUHAMHM KOHJAeHcaTtopay, «M3roropieHue
KOHJIEHCATOpa», «JJEKTpUYeCKuil BeTep», «CBeTsuumecs cinoBa», «l[anbBaHMuYecKui
anemMeHT», «CTpoenue aroma, wim OnbiT Pezepdopaar»

IIpeaMeTHBIMHU pe3yJIbTATAMM PU U3YUYECHUU TEMBI SIBIISIOTCS:

® [IOHHUMAaHHE W CIIOCOOHOCTh OOBSACHATH (HU3WUYCCKHUE SIBIICHHS: DJICKTPHU3AIINS
TeJ, HarpeBaHWE MPOBOJHUKOB SJIEKTPUUECKUM TOKOM, JJICKTPUUYECKHI TOK B
MeTajliaxX, SJEKTPUUECKUE SIBJICHUS B TMO3WIMM CTPOCHUSI aToma, JICUCTBUS
AJIEKTPUYECKOTO TOKA

® YMEHHUE HM3MEPSTh CUJIy DJIEKTPUUECKOTO TOKAa, DJICKTPUYECKOE HAIMPSIKEHUE,
ANEKTPUUYECKUH 3apsi]l, FJEKTPUUECKOE COMPOTUBIICHHUE

® BJIQJICHUE DKCIIEPUMEHTAIBLHBIMUA METOIAMH HCCIEOBAHUS 3aBUCUMOCTH CHUJIbI
TOKAa Ha Yy4YacTKE LENH OT 3JJIEKTPUUYECKOrO HAMPSHKEHUS, JJIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TPOBOJAHUKA OT €r0 JUIMHBI, IJIOIIAJH MMONEPEYHOTO CEUEHUS U
Marepuasa

® [IOHMMAaHHUE CMBICJIa 3aKOHA COXPAHEHUS DJICKTPUYECKOIo 3apsja, 3akoHa Oma
IU1s1 ydacTka uenu. 3akoHa Jxoynsa-JIenua

® [IOHUMAaHHE MPUHITUIIA NEeUCTBUS AJIEKTPOCKOIIA, AJIEKTPOMETPA,
TAIbBAaHUYECKOTO  JJIEMEHTAa,  aKKyMmyJjsTopa,  (QoHapuWka,  peocrara,
KOHJICHCATOpa, JIaMIbl HAKAJIMBAHUS, C KOTOPHIMU YEJIOBEK CTAJIKUBAETCS B
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MOBCETHEBHON J>KM3HM, M CIOCOOOB oOecredeHus Oe30MacHOCTH TMPH  UX
HCIIOJIb30BaHUU

® BJAJCHUE PANTMYHBIMU CIHOCOOAMHU BBIMIOJIHEHMSI PACUETOB JJII HAXOXKJECHUS
CUJIbl  TOKAa, HANpsDKEHUs, CONPOTHUBJIEHUS IpPU  MApauIeIbHOM |
MOCJIEN0BATEIBHOM COEIMHEHUU NPOBOJHUKOB, YJEIBHOIO COIMPOTUBIICHUSA
paboTbl M  MOIIHOCTH  3JEKTPUYECKOTO TOKAa, KOJUYECTBA  TEILIOTHI,
BBIJICNIIEMOT0 MPOBOJHUKOM C TOKOM, €MKOCTH KOHAEHCAaTopa, padOThI
ANEKTPUYECKOro MOJIsl KOHAEHCATOpa, SHEPIrUU KOHAEHCAaTopa

® YMEHHE UCIO0JIb30BATh MOJyYECHHBIE 3HAHUS, YMEHHUS U HABBIKU B MOBCEHEBHOM
’KU3HU, SKOJIOTHH, OBITY, OXpaHE OKPY’KaIOIIEH Cpe/Ibl, TEXHUKE O€30MacHOCTH.

JJIeKTPOMATHUTHBIE siBJIEHHS (5 1)

MarHuTtHoe 1noje. Y CTaHOBIICHUE CBA3U MEKY JIEKTPUUYECKUM TOKOM U MarHUTHBIM
nosieM. OnbIT Dpcrena. MarHuTHOE 1OJI€ NPSAMOro TOKa. MarHUTHbIE TUHUM MarHUTHOTO
noJisi. MarHuTHoe moje KaTymku ¢ TokoM. CrocoObl M3MEHEHHs] MATHUTHOTO JIEHCTBUS
KaTyIIKd C TOKOM. OJEKTPOMarHWTbl M WX IMpuUMeHeHue. VcmbelTaHue nencTBus
anekTpomaruuta. IloctosiHHble MarHuThl. B3aummopeiictBue wmarHuToB. OObSCHEHHE
MIPUYUH OPUEHTALIMM KEJE3HBIX OMUJIOK B MATHUTHOM Iojie. MarHuTHOE mojie 3eMJIu.
JlelicTBME MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM. Y CTPOMCTBO W MPHUHIUIT JECUCTBUS
AJIEKTPOJBUTATENS IOCTOSTHHOTO TOKA.

Jlabopamopnasa paboma

9. COopka 3IeKTpOMarHuTa U UCIIBITAHUE €T0 JICHCTBHSI.

10. NzyueHune 3MeKTPHUUECKOTO ABUTATEINS MOCTOSHHOTO TOKa (Ha MOJIEIN).

Kontpoabnas padora Ned no teme « INEKTPOMATHUTHBIE SIBIICHUS

Temwt npoexmos

«ITocrossHHBIC MarHuThl, Win BommeOHas OaHka», «/lelicTBME MarHUTHOTO ITOJIS
3emiid Ha TTPOBOJIHUK C TOKOM (OTIBIT C TOJIOCKAMU METAJUTMUECKOU (DOIIBIH)»

IIpenmMeTHBIMM pe3yJibTaTAMM U3YyUYECHUS TEMBI SIBIIIFOTCS:

® TIOHMMAaHUE U CIIOCOOHOCTh OOBIICHATH (PM3UUECKUE SIBJICHUS: HAMAarHUYEHHOCTh
KeJe3a U CTaldd, B3aUMOJCHCTBUE MAarHWTOB, B3aUMOJICVCTBHE MPOBOJHHKA C
TOKOM U MAarHUTHOW CTpPEJIKH, JCHMCTBUE MArHUTHOTO MOJSi Ha MPOBOJHHUK C
TOKOM

® BJIQJICHUE OHKCICPUMEHTAIBLHBIMA METOJaMH HCCIEIOBaHUSI  3aBUCUMOCTH
MAarHUTHOTO IEUCTBUS KaTYIIKW OT CUJIbI TOKA B LEMHU

® YMEHHUE UCIOJIb30BATh MOJYYEHHbIE 3HAHUS, YMEHHUS U HABBIKU B MOBCEIHEBHOM
KU3HU, IKOJIOTUH, OBITY, OXpaHe OKPYKAIOIIEH Cpeibl, TEXHUKE O€30MacHOCTH.

CgertoBbie siBjenus (11 )

HNcrounnku cBera. ECTECTBEHHBIE U MCKYCCTBEHHBIE MCTOYHUKU CBETA. TOUYEUHBIN
WCTOYHUK CBETA M CBETOBOM jyd. lIpsMosiMHENHHOE pacnpoCTpaHEHUE CBETa. 3aKOH
MPSAMOJIMHEMHOTO pacrpocTpaHenus cera. O0pazoBaHue TeHU U nonyTeHUu. CoTHEYHOE U
JYHHOE 3aTMeHHUs. SIBlieHUs], HaOI0JaeMble MpHU MaJeHUH Jy4ya CBETa Ha TpaHUIly pa3jesa
nByX cpel. OTpaxkeHue cBeTa. 3aKOH oTpaxeHus: ceeta. OOpaTUMOCTh CBETOBBIX JIyYeil.
[Tnockoe 3epkasio. IlocTpoeHne n300pakeHUs MpeaAMETa B IJIOCKOM 3epkaiie. MHUMoOe
n300pakeHne. 3epKaTbHOE W PaCcCesTHHOE OTpakeHWe cBeTa. OmnrThyeckas IUIOTHOCTD
cpenbl. SBnenue npenomieHus cBeta. COOTHOIIEHUE MEXAY YrioM MaJeHUsi U yrioMm
npejaomiieHus. 3aKOH npenomiieHus ceeta. [lokazaTens nmpenoMiieHus ABYX Cpe/l.

Crpoenue rna3za. OyHKINUU OTJEIBHBIX YacTel rinaza. DopMupoBaHrue U300paKeHUs
Ha CeTYaTKe IJasa.

23



Jlabopamopnasa paboma
11. Tlony4yenue n300pakeHus MPU TOMOIIN JTHH3BIL.
HToroBasi kKoHTpoJibHasi padoTa Neb
Temwt npoexmos
«Pacnpoctpanenue cBera, win M3roroBieHne kaMepbl-o00CKypb», « MHUMBIN
PEHTT€HOBCKUN CHUMOK, MM L[BIIIEHOK B siLie»
IIpeamMeTHBIMH pe3yJibTaTaAMM U3YyUYCHUS TEMBI SIBIIIFOTCS:
® IOHMMaHUE U CIOCOOHOCTh OOBICHATh (PU3MYECKUE SIBJICHUS: MPSMOIMHEHHOE
pacmpocTpaHEHHUs] CBeTa, OOpa3oBaHWE TEHM W TOJYTEHU, OTPAKCHHUE U
IIPEJIOMIIEHUE CBETA
® yMeHHE HU3MEpATh (OKYCHOE PACCTOSIHHE COOMpAIOUICH JIMH3BI, ONTHYECKYIO
CUJTY JINH3BI
® BJIAJICHHE OKCIEPUMEHTAIBHBIMH METOJAMHU UCCJIENOBAaHUS 3aBUCHMOCTH
M300paKEHUS OT PACTIOIOKEHHUS JIAMIIbl Ha PA3JIMYHBIX PACCTOSHUIX OT JIMH3BI,
yIila OTpa)KE€HUs OT YIJIa MaJIEeHUs CBETA Ha 3epKalo
® [IOHMMAaHHUE CMBICTIA OCHOBHBIX (DU3UYECKUX 3aKOHOB U YMEHUE MPUMEHSATHh MX
Ha MPAKTHKE: 3aKOH OTPAKEHUS U MIPEIIOMIICHUS CBETA, 3aKOH MPSMOIUHEINHOTO
pacnpocTpaHEeHUs CBETa
e paznuyarth (OKYC JIMH3BI, MHUMBIM (OKYyC M (DOKYCHOE PACCTOSHHE JIMH3BI,
ONTHYECKYIO CWJIY JIMH3bl W ONTHUYECKYI0 OCh JIMH3bI, COOHMPAIONIYI0 H
pacCeMBAIONIYI0  JIMH3BI, HM300pa)XeHUs, JaBaeMble coOMpamme u
pacCenBaroOIICH JTUH30U
® YMEHHUE UCIOJIb30BaTh MOJYYCHHbIE 3HAHUS, YMEHHUS U HABBIKU B MOBCEIHEBHOM
KU3HH, IKOJIOTUH, OBITY, OXpaHE OKPYKAOIIEH cpefibl, TEXHUKE O€30MaCHOCTH.
Oo0o0maroniee MOBTOPeHUe — 24

9 kaacc (102 4, 3 4 B HegeJI10)
3aKoHbI B3aUMOIECTBUS M IBHKeHHs TeJl (34 yaca)

Onucanue nBwxeHus. MarepuanbHas TOYKa Kak Mojelb Tena. Kpurepuu 3ameHbl
Tena MarepuanbHoM Toukoil. IloctynmarenbHoe aBuxeHue. (Cucrema OTCHYeETa.
Ilepememienune. Paznmnumne Mexay NOHATUAMHU «IIYTh» U «IepeMenieHue». Haxoxnenue
KOOpJHMHATHI Teja 110 €r0 HadyaJlbHOM KOOPAMHATE U MPOCKLIHMH BEKTOpA IMEPEMELICHUS.
Ilepememienne 1pu  NPSAMOJMHEWHOM PAaBHOMEPHOM JABMXKEHUU. lIpsmosnHEnHOE
PaBHOYCKOPEHHOE  JIBMKE€HHE. MTrHOBEHHasi CKOpOCThb. YckopeHue. CkKoOpocThb
MPSIMOJIMHEMHOTO PaBHOYCKOPEHHOTO JBIKEeHUS. ['paduk ckopoctu. Ilepememnienue npu
NPSAMOJIMHEMHOM  PaBHOYCKOPEHHOM  JBW)KEHHHM.  3aKOHOMEPHOCTH,  MOPUCYIIUE
NPSIMOJIMHEMHOMY  PaBHOYCKOPEHHOMY  JIBIDKEHHIO 0€3  HayaJlbHOM  CKOPOCTH.
OTHOCUTENBHOCTh TPACKTOPUM, TEPEMENICHUS, MYTH, CKOPOCTU. l'eoleHTpuueckas u
reJIMOIICHTPUYECKass CUCTeMbl Mupa. llpuumHa cMmeHbl gHA W Houd Ha 3emie (B
TEJIMOLIEHTPUYECKOM CUCTEME).

[IpyuuuHbl IBM>KEHUSI C TOYKU 3pEHUS APHUCTOTENSI U €ro MoclieloBaTesieil. 3aKoH
nHepuuu. Ilepsriii 3akoH Hprorona. MHepuuanbHbie cuCTeMBbl OTcueTra. BTOpoM 3aKoH
Hrrotona. Tperuit 3akon Hetorona. CBoOOgHOE TajeHWE Teil. YCKOpeHHe CBOOOIHOTO
naneHus. [lageHne tem B BO3AyXe M pa3speKEHHOM MPOCTPAHCTBE. Y MEHBIICHUE MOJYJIS
BEKTOpPA CKOPOCTH IIPU MPOTUBOIMOJIO)KHOM HAIPABJICHUN BEKTOPOB HAYaJIbHOW CKOPOCTHU
U YCKOpPEHHsS CBOOOMHOTO TajeHus. HeBecoMOoCTh. 3aKOH BCEMUPHOTO TSATOTECHUS H

YCII0BUA €ro INpHUMCHHUMOCTH. rpaBI/ITaHI/IOHHa}I ITOCTOsAHHAs. YCKOpeHI/IC CBO6OI[HOI‘O
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najeHuss Ha 3emJie M Jpyrux HeOeCHBIX Telax. 3aBUCUMOCTh YCKOPEHHUsS] CBOOOJHOTO
MaJIeHusI OT IKUPOTHI MECTA U BBICOTHI Haja 3emiieid. Cuna ynpyroctu. 3akoH ['yka. Cuia
TpeHusi. Buabl TpeHus: TpeHHe MOKOs, TPEHUE CKOJbXKEHUs, TpeHue kadeHus. Gopmyna
JUISL pacueTa CHJbl TPEHUS CKOJbXKeHUs. [Ipumepbl MOJIE3HOTrO NPOSBICHUS TPEHUS.
[IpsiMmonuHeiHOe W KpUBOJMHEWHOE JBIKEHHE. JIBMKEHHE Tella 1O OKPYXKHOCTH C
MOCTOSIHHOM 0 MOJAYJIO CKOpOCThIO. LleHTpocTpeMurensHoe yckopenue. ckyccTBeHHbIE
cnytHukY 3emud. [lepBas kocMuueckasi CKOPOCTb.

Nmnynbsc Tena. 3amkHyTass cucrema Ten. V3MeHeHHe UMITyJIbCOB Tl NpH UX
B3aMMOJICUCTBUH. 3aKOH COXpaHEeHUs] uMMyJbca. CyIIHOCTh M TPHUMEPHl PEaKTUBHOIO
nBIKeHUs. HazHaueHue, KOHCTPYKIIUS U MPUHIIMI ACHCTBUSI pakeTbl. MHOTOCTyIIEHYAThIe
paketbl. Pabota cwmimbl. Pabora cumbl TsokecTH W CHlbl ympyroctd. IloTeHrumanbpHas
sHeprus. [loTeHnuanpHas 3Heprus ynpyroaehopMUpoBaHHOTO Tena. KuHeTtnyeckas
sHeprus. Teopema 00 UW3MEHEHHMHM KHHETHYECKOW DSHEPrHUH. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUH.

Jlabopamopnwie pabomul

1. UccnenoBanuie paBHOYCKOPEHHOTO JIBHXKEHUSI 0€3 HauaJIbHOM CKOPOCTH.

2. 3mepenue yckopeHus CBOOOTHOTO TaJCHHUS.

KonTpoabnas padora Nel «OCHOBbI KHHEMATHKID)

Konrpoabnass paGora Ne2 «/IluHamMuka MaTepHAJbHOH TOYKH. 3aKOHBI
COXPaHEHUD»

Temwt npoexmos

«IKCIIEPUMEHTAIBHOE MOJITBEPKICHUE CIPABETMBOCTH YCIOBUSI KPUBOJIUHEITHOTO
JBIKEHUS Te», «IcTOpus pa3BUTHS UCKYCCTBEHHBIX CITYTHUKOB 3€MJIU U PEIIaeMble C
MX TTIOMOIIIBIO0 HAYYHO-UCCIIEA0BATEILCKUE 3a1aUM)

IIpeameTHbIMM pe3yjbTaTaMu 00yUYEHHUS IO TAHHOU TeME SIBJISTIOTCS:

® [IOHMMAaHUE U CHOCOOHOCTH OMKCHIBATH U OOBACHATH (PUBHUECKUE SIBJICHUS :
MOCTYIATeIbHOE JIBI)KEHHUE, CMEHA JHS M HOYM Ha 3emiie, CBOOOHOE IMaJIeHue
T€J, HEBECOMOCTb, ABWKEHHE IO OKPYKHOCTH C IOCTOSSHHOW MO MOIYJIIO
CKOPOCTBIO;

® 3HAHHWE U CIOCOOHOCTH JaBaTh OINPEACIICHUS/ONMUCAHUS (DU3NUECKUX TOHSTUM:
OTHOCHUTEILHOCTh JBUKCHUS, TEOIIEHTPUYECKAS U TeTUOIEHTPUYECKAsT CUCTEMBI
MHpa; TepBasi KOCMUYECKasi CKOPOCTh, PEAKTUBHOE JBHKEHHE; (U3UUYECKHUX
MoOJieiel: MaTepuajibHas TOYKa, CHCTEMa OTcueTa; (PU3NUYECKUX BEJIMYMH:
NEepEMEILIEHUE, CKOPOCTh PAaBHOMEPHOTO  MPSAMOJUHEHMHOTO  JBUKEHUS,
MTHOBEHHAsl CKOPOCTh M YCKOPEHHE NPH PABHOYCKOPEHHOM MPSMOJIMHEHHOM
JIBWKEHUHU, CKOPOCTh U IIEHTPOCTPEMUTEIBHOE YCKOPEHHUE MPHU PABHOMEPHOM
JBH>KEHUU TeJa MO OKPYKHOCTHU, UMITYJIbC;

® TIOHMMaHHUE CMbBICIIA OCHOBHBIX (DM3WYECKUX 3aKOHOB: 3aKOHBI HhI0TOHA, 3aKOH
BCEMUPHOTO TATOTEHUS, 3aKOH COXPAHEHUS HMIYJbCAa, 3aKOH COXPaHEHUs
SHEPrUU U YMEHUE MPUMEHSTh UX HA MPAKTHUKE;

® yMEHUE MIPUBOJIUTH MPUMEPHI TEXHUUYECKUX YCTPOMCTB U KUBBIX OPTraHU3MOB, B
OCHOBE TIEPEMEILCHHUS KOTOPHIX JICKHUT MPHUHIIUIT PEAKTHUBHOIO JIBHXKCHUS;
3HAHWE U YMEHHUE OOBICHATH YCTPOWCTBO M JACHCTBHE KOCMHYECKUX PaKeT-
HOCHUTEJICH;

® YMEHUE U3MEPSITh: MTHOBEHHYIO CKOPOCTh U YCKOPEHUE IIPU PABHOYCKOPEHHOM
NPSMOJIMHEMHOM  JIBUDKEHUHU,  IIEHTPOCTPEMUTEIBHOE  YCKOpPEHHE  IpHU
PABHOMEPHOM JIBUKEHUU 1O OKPY>KHOCTH;
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® yYMEHHE HCIOJb30BaTh MOJYyYCHHbIE 3HAHWS B TIOBCETHEBHOW >XU3HU (OBIT,
AKOJIOTHS, OXpaHa OKpYKaroleh cpeibl).

MexaHu4yeckue KoJjiedanus U BoJHbI. 3BYK. (15 yacoB)

[Ipumepsl konebaTenbHOrO JBHKEHUA. OOIIMe 4epThl pa3HOOOPA3HBIX KoJIeOaHUM.
JluHamuka kosie0aHui TOPU30HTAIBLHOTO NMPYKUHHOTO MasiTHUKA. CBOOOIHBIE KOJIeOaHuUs,
Koje0aTeNnbHble CHCTEMbl, MAasATHUK. BeluuuHbI, XapakTepusylollue KoJiebaTenbHOe
JABW)KCHHE: aMIUTUTYJa, Mepuoj, 4yacTora, ¢asza kojebaHuil. 3aBUCUMOCTh IEpHOJa U
YaCTOThI MasiTHUKA OT JIJIMHBI €r0 HUTH. [ 'apMOHUYECKHUE KOJIeOaHuUs.

[IpeBpalnieHre MEXaHMYECKOW SHEPIHM KOJIEOATEIBHOM CHCTEMBI BO BHYTPEHHIOKO.
3aryxaomue KoneOaHus. BreiHy)aeHHble konebanus. YacTora yCTaHOBHBIIUXCS
BBIHY)KJICHHBIX KOJICOAHWW. YCIOBHS HACTYIUICHHWS W (U3WUYECKas CYIIHOCTh SIBICHUS
pe30HaHca. YUeT pe30HaHca B IPAKTHKE.

MexaHu3M paclpoCTpaHEHHs] YNPYyTUX KojebaHud. MexaHudyeckue BOJIHBI.
[Tonepeunble ¥ MPOAOJBHBIE YNPYTUE BOJHBI B TBEPHABIX, KUIKUX U Ta3000pa3HBIX
cpenax. XapakTEpPUCTUKU BOJIH: CKOPOCTh, JJIMHA BOJHBI, YaCTOTAa, MEPHOJI KOJICOAHMIA.
CBsi3b MKy STUMU BeIMYMHAMH. VICTOUHUKM 3ByKa —Telia, KOJICOIIOIINECs ¢ 4aCTOTON
16 I'm — 20 xI'u. Ynbrpa3Byk u uHppa3Byk. IXoJoKaIMs. 3aBUCUMOCTb BHICOTHI 3ByKa OT
4acTOThI, @ TPOMKOCTH 3BYKa — OT aMIUTUTYbI KOJIEOAHUN U HEKOTOPBIX APYTUX MPUYHH.
TemOp 3Byka. Hammuwue cpenpl —HEOOXOAUMOE YCIOBHUE pacCIpOCTPAHEHHUS 3BYKA.
CkopocThb 3ByKa B pa3iIMuHbIX cpenax. OTpaxeHne 3ByKa. 9X0. 3BYKOBOM PE30HAHC.

Jlabopamopnasa paboma

3. UccmenoBanne 3aBUCMMOCTH TIEpHOJA M YacTOTHI CBOOOMHBIX KOJI€OaHWI
MasiITHUKA OT JIJTUHBI €T0 HUTH.

Konrpoabnas padora Ne3 «MexaHnuecKue KoJ1e0aHus U BOJIHBI. 3BYK)

Temovt npoexmos

«OmpeneneHne KayeCTBEHHOM 3aBUCUMOCTH TMepuoAa KojeOaHUui MPY>KUHHOTO
MasiTHUKa OT MAacChl Tpy3al KECTKOCTH TMPYKHUHbD, «OmpenesieHne KaueCTBEHHOU
3aBUCUMOCTH TIepHrojia KoieOaHuii HUTSTHOTO(MAaTeMaTHUYeCKOr0) MasiTHUKA OT BEJIMYUHBI
YCKOPEHHUSI CBOOOJIHOTO TMaJeHUs», «YIbTpa3ByK M WH(OPaA3BYKB MPUPOJE, TEXHUKE U
MEJIULITHEY

IIpeaMeTHBIMHU pe3ybTaTaMM OOYUCHHUS 110 JAHHOU TeME SBJISTFOTCS:

® NOHMMAaHUE U CIIOCOOHOCTH OIHUCHIBATh U OOBSCHATH (U3HUECKHUE SIBIICHUS:
KoJIeOaHUsI MATEeMaTUYeCKOro M TMPYKUHHOTO MAasSTHUKOB, PE30HaHC (B TOM
YuCcIie 3ByKOBOI ), MEXaHUYECKUE BOJIHBI, JJIMHA BOJHBI, OTPAKEHUE 3BYKa, 9XO0;

® 3HAHUE U CIIOCOOHOCTH JIaBaTh OIpe/eaeHus (U3NIECKUX TOHATHM: CBOOOTHBIC
KojebaHus, KojiebaTeNbHAs CHCTEMa, MAasTHHK, 3aTyXawllue KoJjeOaHwus,
BBIHYKJICHHBIE KOJIEOaHMs, 3BYK U YCJIOBHS €r0 paclpOCTPaHCHUS; (PU3UIECKUX
BEJIMYMH: aMIUTUTYy/a, TMEPUOJ M YacToTa KoJieOaHWW, COOCTBEHHAsh 4acToTa
KoJieOaTeIbHONW CUCTEMBI, BBICOTA, TEMOp, TPOMKOCTh 3BYKa, CKOPOCTh 3BYKA,
(bu3HUeCcKX MOJIENe: TApMOHMYECKHE KOJIeOaHus, MATEMAaTUICCKUN MasITHUK;

® BJIQJICHUE OKCIEPUMEHTAIbHBIMU METOJaMU UCCJEOBAHUS 3aBUCUMOCTH
Nepuo/ia U 4acTOThl KoJeOaHu MasiTHUKA OT JJIMHBI €70 HUTH.

DJIeKTPOMATHUTHOE 1oJie (25 4acoB)

Ucrounnkn wmaruutHoro mnoss. ['mnoresa Ammepa. ['paduueckoe wuzoOpaxkeHue
MarHuTHOro nosis. JIMHUKM HEOJHOPOJHOTO W OAHOPOJHOTO MAarHUTHOrO mojsi. CBs3b
HaIpaBJICHUS] JIMHUA MarHUTHOTO TOJsl TOKA C HAampaBJI€HWEM TOKa B MPOBOJIHUKE.
[TpaBuno O6ypasuuka. [IpaBuno mpaBoii pyku ajsi coaeHouaa. JlecTBre MarHUTHOTO OIS
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Ha MPOBOJAHHUK C TOKOM M Ha JABWXKYILYIOCS 3apsKEHHYIO yacTully. [IpaBuio neBoi pyku.
Nupaykuuss MarHUTHOTO 1oJis. Moayie BEKTOpa MArHUTHOM WHAYKUWH. JIMHUU
MarHUTHOW MHAYKIMHU. 3aBUCUMOCTb MAarHUTHOTO IIOTOKA, MPOHU3BIBAIOLIETO ILIOLIAb
KOHTYypa, OT IUIOIIAJNM KOHTYpa, OPHEHTALMM IIJIOCKOCTH KOHTYypa IO OTHOLICHUIO K
JIMHUSAM MarHUTHOW MHIYKLIHMHM U OT MOZYJIS BEKTOpPAa MarHUTHOW MHIYKIMA MarHUTHOTO
nosig. Oneitel @apanes. [IpruunHa BO3HUKHOBEHMSI MHIAYKLIHMOHHOTO Toka. OmnpeneneHue
ABJICHMSI  JJEKTPOMAarHUTHOM  MHAYKIMH. TEeXHUYECKOE IPUMEHEHHE  SIBJICHUS.
BO3HUMKHOBEHHE MHAYKIIMOHHOIO TOKa B AJIIOMMHHMEBOM KOJbLE IPH H3MEHEHHUH
OPOXOIAIIEI0 CKBO3b KOJBIO MAarHUTHOro mnotoka. OmpeneneHue HalpaBICHUS
MHAYKUHOHHOTO TokKa. [IpaBmino Jlenua. fBnenunss camomHaykiuu. VHIYKTUBHOCTB.
DOHeprusi  MarHUTHOTO ojs  TOKa. IlepeMeHHBIM  DJIEKTPUYECKHM  TOK.
DNEeKTPOMEXAHUYECKUIT MHAYKIIMOHHBIA TeHEepaTtop (Kak NpUMep —TUIPOTrEeHEPATOP).
[lorepu sHeprun B JIOII, cnocoOwl ymeHbmieHusi norepb. HazHaueHue, ycTpOMCTBO H
MPUHIMUI JEUCTBUS TpaHchopmaTopa, ero MPUMEHEHHUE NPH IMepeaadye 3IEKTPOIHEPTHH.
DNEeKTPOMarHuTHOE MOJIe, €r0 UCTOYHUK. Pa3inune Mex1y BUXPEBBIM 3JEKTPUUYECKUM U
ANEKTPOCTATUYECKUM TIOJSIMH. OJIEKTPOMArHUTHBIE BOJIHBI: CKOPOCTb, ITONEPEYHOCTD,
JUIMHA BOJIHBI, IIpUYMHA BO3HUKHOBEHHA BOJH. llomydyeHnme wu  perucrpanus
AJIEKTPOMAarHUTHBIX BOJIH. BBICOKOUACTOTHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUS U BOJIHBI —
HEOOXOJUMBIE CpPEICTBA ISl OCYLIECTBICHUS paauocBs3u. KoneOaTelbHbI KOHTYP,
MOJIyY€HUE  DJEKTPOMarHUTHbIX  KoneOanuil. @®opmyna Tomcona. brok-cxema
[IEPEAAOIIETO U IPUEMHOIO YCTPOMCTB I OCYLIECTBICHUS PAJIUOCBA3U. AMIUIUTYHAS
MOAYJSIUSA U AETEKTUPOBAHUE BBICOKOYACTOTHBIX KOJIEOAHU.

WNurepdepenuus u qudpakuus ceta. CBET KaKk YaCTHBIA ClTydaid 3J1€KTPOMAarHUTHBIX
BOJH. /[nana3oH BHAMMOTO M3JIy4Y€HHUs Ha IIKaje 3JEKTPOMArHUTHBIX BOJH. YacTHIlbl
ANEKTPOMATHUTHOTO U3Ty4eHUs: — (OTOHBI (KBaHTHI). SIBeHue nucnepcuu. Pasznoxenue
Oenoro ceera B crnekrp. llomydeHne Oenoro cBeTa MyTEM CIOXKEHHUS CHEKTPaJIbHBIX
useroB. LlBera Ten. HaznaueHue u yctpoiicTBo cnekrporpada v crekrpockona. Turbl
onTHYecKuX crnekTpoB. CIJIOMIHON W JUHEHYaThle CIEKTPbl, YCJIOBHS HX MOJYyYCHHS.
CrnexTpbl ucnyckanus u norjomeHus. 3akon Kupxroda. CnekrpanbHblidi aHamu3. ATOMBI
— WCTOYHUKHU U3Iy4EHUs U MOriomieHus ceera. OObsICHEHUE U3TyYEHUsS U MOTJIOIIEHUS
CBETa aTOMaMU M MPOUCXOKIEHUS JIMHENYATHIX CIIEKTPOB HA OCHOBE NOCTYNaToB bopa.

Jlabopamopnwie pabomul

4. VIzydenue siBJICHUS DJIEKTPOMArHUTHOM UHTYKITUU.

5. HaGmroneHnune CriomHoro 1 IMHEH4aToro CreKTpoB UCITyCKaHUSI.

Kounrpoabnas padora Ned «JjaeKTpoMarHuTHoe 1oJie)

Temovt npoexmos

«Pa3BuTHe cpeacTtB U ciocoOOB mnepeaaud MHGOPMALMK HA AAJIEKUE PACCTOSIHUS C
JIPEBHUX BPEMEHU JI0 HAIUX JHEN», «MeTo] CIeKTpalbHOTO aHAJIM3a U €ro MPUMEHEHHE
B HayKe€ U TEXHUKE»

IIpeaMeTHBIMHU pe3yJbTaTaMM OOyUEHHUs 110 JAHHOU TeME SBIISIFOTCS:

® [IOHUMAaHUE U CIOCOOHOCTh ONUCHIBAaTH U  OOBACHATH  (PU3UYECKHE
SIBJICHUS/TIPOLIECCHI: JIEKTPOMArHUTHAs WHAYKIUS, CaMOMHAYKIHS,
MIPEJIOMJIEHUE CBETA, AMCIEPCHsS CBETa, IOIMVIONIEHME W HUCIYCKAaHUWE CBETa
aTOMaMH, BOSHUKHOBEHHE JIMHENYATBIX CIIEKTPOB UCITYCKaHUS U MOTJIOLIEHUS;

® 3HAHUE U CMOCOOHOCTH JaBaTh OMPEACIICHUS/ONUCAHUS (QU3UUECKUX TOHSITHIA:
MarHuTHOE I10JI€, JINHUA MArHUTHOM MHAYKIHUH, OJHOPOJHOE U HEOJHOPOAHOE
MarHUTHOE II0JIe, MArHUTHBIA IIOTOK, IIEPEMEHHBIA DJJIEKTPUYECKUN TOK,
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AJEKTPOMAarHUTHOE II0JI€, DJEKTPOMATHUTHBIE BOJIHBI, 3JIEKTPOMArHUTHBIC
KoneOaHusi, pajuoCBsA3b, BUIUMBIA CBET; (PU3UUECKUX BEIMYUH: MarHUTHas
UHAYKIUSA, HTHIYKTUBHOCTb, IIEPUOJ, YACTOTA U AMIUIATYAA JIEKTPOMATrHUTHBIX
KoJIe0aHMi1, TOKA3aTEeIN MPEITOMIIEHHSI CBETA;

e 3HaHUE (HOPMYIHPOBOK, NOHMMAHUE CMBbICIIa M YMEHHE NPUMEHATh 3aKOH
IIPEJIOMJIEHUS CBETa U IpaBwilo JIeHIa, KBAaHTOBBIX ITOCTYJIAaTOB bopa;

e 3HAaHWE HA3HAYCHMs, YCTPOWCTBA W TMPUHLOMUNA JEHUCTBUS TEXHUYECKUX
YCTPOMCTB: DJJIEKTPOMEXAHUYECKUHM HMHAYKIMOHHBIM TEHEPATOP IEPEMEHHOTO
TOKa, TpaHcPopMmaTop, KOJeOaTENbHBI KOHTYp, IETEKTOp, CIEKTPOCKOII,
cnexTporpad;

® JOHMMaHHUE CYTH METOJA CIIEKTPAIIBHOIO aHAJIM3a U €ro BO3MOKHOCTEH.

Crtpoenune atoma u aToMHOro sigpa (19 yacos)

CnoXHBI COCTaB PaIMOAKTUBHOTO M3Iy4yeHus, o-,- ¥ y-yactuupl. Monens atoma
Tomcona. OnbiTel Pe3epdopaa no paccesHuto o-dactull. IlnanerapHas Monens aToma.
[IpeBpamennss snep npu pPaAUMOAKTHBHOM pacliaie Ha IpUMEpe o-pacmaja pajus.
O6o3HaueHue sAep XMMHYECKMX 3JIEMEHTOB. MaccoBoe M 3apsA0BO€ uHMcia. 3aKOH
COXpaHEHMS MacCOBOTO 4YMCIa MW 3apsAla MNOpHU PAJAUOAKTUBHBIX MPEBPALICHUSX.
Hasnauenwne, yCTpOMCTBO M NPUHLMN ACHUCTBUS cUeTYMKa ['elirepa m kamepsl BuibcoHa.
BriOuBanue o-yacTuriaMu MPOTOHOB M3 simep atoma a3zorta. HaOmronenue dororpaduit
oOpa3oBaBIIMXCA B Kamepe BuiabCoHa TpPEKOB 4YacTUL, Y4YacTBOBABIIMX B SACPHOU
peakmuu. OTKpbITHE W CBOWCTBA HEWUTpoHA. [IpOTOHHO-HEWTpOHHAs MOJENb SApa.
@uU3MYEeCKUil CMBICI MacCOBOro U 3apsanoBoro uucen. OCOOEHHOCTH SAEPHBIX CHIL
N3otomsl.

OHeprusi CBsI3M. BHYTpeHHssI SHEprus aTroOMHBIX sAjep. B3anmMocBsI3b Macchl H
sHeprun. Jlegext Macc. BolaeneHue miaM MOIIOMIEHWE SHEPTUU B SJACPHBIX PEAKIMSX.
Jenenue sapa ypaHa. BeigeneHnue sHepruu. Y CloBUsS NPOTEKAHUsS YNPABISIEMON LEMTHON
peakunu. Kputndeckas macca. HazHaduenue, yCTpOHMCTBO, IPUHLMI AEHUCTBUSA SIAEPHOTO
peakTopa Ha MeIJIeHHbIX HelTpoHax. IIpeoOpa3zoBaHue >HEPrUM AAEp B DJIEKTPUUYECKYIO
sHepruto. [Ipenmyimecra u Hegoctatkn ADC nepea IpyruMu BUIAMH DJIEKTPOCTAHIINAMN.

buonornueckoe neiicteue paauauuy. OU3NUECKUE BEJIWYMHBL: MOTJIOIICHHAS 1032
U3IIy4eHUs, KO3(Q(UIMEHT KayecTBa, HKBUBAJEHTHas 103a. BiusHHEe paanoaKTUBHBIX
M3JIy4YEHN Ha UBbIe opraHus3Mmbl. llepnon mnomypacmana pagvMOaKTUBHBIX BEIIECTB.
3aKoH paJnoakTUBHOIrO pacnaga. CrocoObl 3alIUThI OT paidalyd. Y CIOBUS NPOTEKAHUS U
IIPUMEPBI TEPMOSAEPHBIX peakuil. Microunuku sueprun CosHIa U 3BE3I.

IIpenmMeTHBIMHU pe3yJibTaTaMU O0YUYECHHUS 110 TaHHOM TeMe SBJISIOTCS:

® TIOHMMaHUE U CHOCOOHOCTh OMHCHIBATh U OOBACHATH (PU3UUECKHE SIBICHUS:
PaaMOaKTUBHOCTh, MOHU3UPYIOIINE U3ITyYCHUS;

® 3HAHHWE W CMOCOOHOCTH JaBaTh OINPEACIICHUsS/OMUCAHNS (PU3NIECKUX TTOHATHIA:
PaAMOAaKTUBHOCTh, alib(a-, OeTa- W TraMMa-yacTUIlbl; (PU3UYECKUX MOJEINEH:
MOJIENIM CTPOEHUs1 aToMOB, npenioxennsie [I. Tomconom u J. Pezepdopnom;
IPOTOHHO-HEUTPOHHAsT MOJEJIb aTOMHOTO SApa, MOJENb MpoLecca IEJIEHUs
dapa aToMa ypaHa; (DU3MYECKHMX BEIUYMH: TMOTJIOLIEHHAs 1032 W3JIyYeHHs,
K03 (UIMEHT KaueCcTBa, IKBUBAJIEHTHA /1032, IEPUOJI MTOJTypacnaia;

® YMEHHUE NMPUBOJUTH MNPUMEPHI U OOBACHITH YCTPOWCTBO M NMPUHLHUI AEHCTBUS
TEXHUYECKUX YCTPOMCTB M YCTAaHOBOK: CUeT4MK | 'eiirepa, kamepa Buibcona,
ITy3bIPBKOBAsl KaMepa, SIAEPHBIM PEAKTOP HA MEUIEHHBIX HEUTPOHAX;
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® YMEHHE H3MEPATh: MOITHOCTH O3Bl PAJIUOAKTHUBHOTO H3Iy4YCHUS] OBITOBBIM
JNO3UMETPOM;

e 3HaHHE (POPMYJIHMPOBOK, MOHUMAHUE CMBICIIA MU YMEHHE TPUMEHSATh: 3aKOH
COXpaHEHMSI MAacCOBOTO  4YHUCJa, 3aKOH COXpPaHEHHWS 3apsja, 3aKOH
PaIMOaKTUBHOIO paciiajia, IPaBUJIO CMEILICHHUS;

® BJIQJICHUE SKCIEPUMEHTAIBHBIMM METOJIaMH HCCIICIOBaHUSI B Mpoliecce
M3YUYCHHS 3aBUCUMOCTH MOIIHOCTU U3JIyY€HUS MPOJYKTOB pacrnaja pajioHa OT
BPEMEHU;

® [IOHMMAaHHUE CYTH SKCIEPUMEHTAIBHBIX METOJIOB UCCIICIOBAHUS YaCTHIL;

® YMEHHME HCIOJb30BaTh MOJYyYECHHbIE 3HAHMUS B TOBCEJIHEBHOW >XKU3HU (OBIT,
AKOJIOTHS, OXpaHa OKpPYKaroLEel cpeibl, TEXHUKa 0€30MacHOCTH U Ap.).

Jlabopamopnwie pabomut

6. M3mMepenune ecTecTBEHHOT0 paAHalliOHHOTO (POHA T03UMETPOM.

7. VI3ydyeHue neneHus sapa aroMa ypaHa mno gororpaduu Tpekos.

8. «Onenka mepuonaa MoJypacnaga HaxXOAIINXCA B BO3JyXe MPOAYKTOB pacmaja
ra3oB paJioHa»

9. Uzyuenue TpeKoB 3apsiKEHHBIX YACTHUIL IO TOTOBBIM (oTOrpadusiM (BBITOTHSIETCS
oma).

Kourpoabnas padora Ne5 «Ctpoenne aroma u aToMHOro siapa. Ucnoab3oBanue
JHEPIrvMU ATOMHBIX A/IeP»

HNrorosasi KOHTpPOJILHAs padoTa

Tema npoexma

«HeratuBHoe BoO31eHCTBUE paauanuyd (MOHU3UPYIONIUX U3JIYYCHUN) Ha KUBBIC
OpTraHu3MBbl U CIIOCOOBI 3aIUTHI OT HEE»

Crpoenue u 3BoJronust Beesiennoi (S yacoB)

CocraB ConHeuyHoil cuctembl: CoJiHIIE, BOCEMb OOJBIIMX MJIAHET (IIECTh U3 KOTOPBIX
MMEIOT CIYTHHUKHW), TATh IUIAHET-KApJIUKOB, aCTEpPOMJbl, KOMEThI, METEOpPHbIC TeJa.
®opmupoBanue CoOJIHEUHON cHCTEMBI. 3eMJid M IUTAHEThl 3eMHOM Tpynmbl. OOMIHOCTH
XapaKTePUCTHK IJIaHET 3eMHOU Tpynibl. [Inanersl-ruranThbl. CIIyTHUKHU U KOJIBIIA MJIAHET-
TUTaHTOB.

Manbsie Tena COJIHEUHOW CHCTEMBI: acTEpOMJIbI, KOMETbI, METEOpPHBIE TeJa.
OO6pazoBanue xBocToB KoMeT. Pagnant. Mereoput. bomua. ComHile u 3Be3/bl: CIOUCTas
(30HHAs1) CTpyKTypa, MarHuTHoe moje. Mcrounuk sHepruu CoyiHIIA W 3BE37 — TEILIO,
BBIJICTISIEMOE MPU MPOTEKAHUU B UX HEAPaX TEPMOSJAEPHBIX peakuuid. CTaauu 3BOTIOLUU
Connna. Tanmaktuku. Merarajaktuka. Tpu BO3MOXKHBIE MOJIEM HECTallMOHApPHOMN
Bcenennoit, npemyioxkennbie A. A. @puaMaHoM. DKCIEPUMEHTAIBHOE IMOATBEPKICHUE
Xab6soM pacmupenus Beenennoit. 3akon Xa060ma.

IIpeameTHbIMM pe3yjabTaTaMu 00yUYEHHUS 10 TAHHOU TeME SIBJISTFOTCS:

® [IOHMMAaHUE U CHOCOOHOCTh OMHUCHIBATH M OOBACHATH (DUIUUYECKUE SIBICHUS:
PaaMOaKTUBHOCTb, MIOHU3UPYIOIINE U3ITYUCHUS;

® 3HAHWC M CIOCOOHOCTH JaBaTh ONMPEACICHUS/ONMUCAHUS (PU3UUCCKUX OHSATHMN:
PaAMOaKTUBHOCTh, alb(da-, 6eTa- W TraMMa-yacTHUIIbl, (PU3NYECKUX MOJIETCH:
MOJICNI CTPOEHHUs aToMmoB, mpemnoxkerHsie J[. Tomconom u D. Pesepdopaom;
IPOTOHHO-HEUTPOHHAsT MOJEJIb aTOMHOIO SiApa, MOJEJNb IpoLecca JEJICHUs
gapa aTomMa ypaHa; (DU3MYECKHMX BEIUMYMH: TMOTJIOLIEHHAs 032 W3JIy4YeHHS,
K03 PUIIMEHT KauecTBa, SKBUBAJICHTHAs 1033, IEPUO/] TIOJypacaa;
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YMEHUE TPUBOJUTH MPUMEPHI U OOBICHATH YCTPOWCTBO W TIPHUHIIUIM JIEHCTBUS
TEXHUYECKUX YCTPOMCTB M YCTAaHOBOK: cueTyuk l'elirepa, kamepa BuibcoHa,
y3bIPbKOBAsk Kamepa, sIACPHbIA PEAKTOp Ha MEIJICHHBIX HEUTPOHAX;

YMEHUE U3MEPATh: MOIIHOCTh J03bl PAJAMOAKTUBHOTO H3IIy4YeHUS] OBITOBBIM
JIO3UMETPOM;

3HaHWEe (OPMYIMPOBOK, NMOHMMAHHWE CMBICTIAa W YMEHHE IPUMEHSTH: 3aKOH
COXpaHEHMSI MAacCOBOIO  4YHMCJAa, 3aKOH COXpPAaHEHMS  3apsna, 3aKOH
PaIMOAKTUBHOIO pacnajia, MpaBuio0 CMEIICHUS;

BJIQJICHUE OKCHEPUMEHTAIbHBIMA METOJAaMH HCCIECIOBAaHHS B IpolEecce
W3YUYEHHUS 3aBUCUMOCTH MOIIHOCTH M3JIy4€HUS MPOIYKTOB pacnaja pajgoHa OT

BpPCMCHH,

¢ JIOHMMAHHUC CYTHU JKCIICPUMCHTAJIBHBIX MCTOA0B UCCIICAOBAHNUA YaCTHUIL,
¢ YMCHHC HCIIOJBb30BATL IIOJIYUYCHHBIC 3HAHHA B HOBCCHHCBHOﬁ KHN3HHU (6I>IT,
OKOJIOT'HA, OXpaHa OKpY)KaIOHIGﬁ Cpcabl, TCXHHUKA 0C€301aCHOCTH U Ilp)

Temwt npoexmos

«EcTecTBeHHEBIE CIIYTHHUKHU IIJIAHCT 3€MHOU T'PYIIIBD», «EcTecTBeHHEBIC CIIYTHHKHU
IIaHCT-TUTaHTOB»

O06o6maroniee noBropeHue 4 yaca

W3 Hux (KOJH4YeCTBO 4YaCOB)
Koua-Bo
Ne HaumenoBanue pa3aena, Koua-Bo Koua-Bo Koa-Bo
n/n TeMbI (:22;)3) JIA0OPATOPHBIX | CAMOCTOSAITEJbLHBIX | KOHTPOJbHBIX
padéot padéot padort
7 kJ1acc
1 ®dwu3uka u ee poiib B TO3HAHUU 4 1 i i
OKPY’KaIoIIero Mupa
5 [lepBoHayanbHbIE CBEICHUS O 6 1 i
CTPOCHHH BEIIECTBA
3 | B3aumoneiicTBue Ten 22 5 - 2
4 JlaBnenue TBEPIIBIX Tel, 21 5 i 1
KHUJKOCTEH U ra3oB
5 | PabGora 1 MOIIHOCTH 13 2 - 1
6 | O6obmaronee MOBTOPEHUE 2 - -
Hroro 68 11 - 5
8 kaace
1 | TennoBsie sIBICHHS 22 3 - 2
2 | DnekTpuyecKue sBICHUS 28 5 2 1
3 | DneKTpOMarHuTHBIC SIBICHUS 5 2 - 1
4 | CBeTOBBIC SIBJICHUS 11 1 - 1
5 | Ob6o6maroree MOBTOPEHNE 2 - -
Htoro 68 11 2 5
9 kJaace
3aKoHBI B3aUMOCUCTBUS U 34 5 i 2
JIBYDKCHUS TEJl
Mexaandeckue KoaeOaHus u 15 1 ) 1
BOJIHBI
DNEeKTPOMarHuTHOE MOJIe 25 - 1
CtpoeHue aToMa U aTOMHOTO 19 4 ) 2
sypa
CtpoeHue 1 IBOTIOLUS 5 ) ) )
Bcenennon
O6o061maroniee MOBTOPEHUE 4 - - -
HTtoro 102 9 - 6

30




3. TemaTu4eckoe MIaHNPOBAHUE

7 xaacc (68 4)
Paznen Koa-Bo TeMmbI Kou-Bo | OcHoOBHbIE BH/IbI 1eITEJILHOCTH 00y4al0IIMXCcs (HA YPOBHe OcHOBHbIE HATIPABJIEHUS
4acoB 4acoB YY) BOCIIUTATENbHOMN
AeSITeJIbHOCTH
®du3uka u ee poiib 4 ®dusnka — Hayka 1 — OOBACHATH, ONUCHIBATH (PU3UUYECKUE SBICHHUS, OTINYATD Ilampuomuueckoe
B [TI03HAHUU 0 MpUpoOJIe (u3nueckre SBICHUS OT XUMUYECKUX; eocnumanue.
OKPY’KaroIIEro — MPOBOJUTH HAOMIOACHUS (PU3MUECKUX SBICHHUIA,
Mupa duznueckue aHAIM3UPOBATH M KJIACCU(DUIIUPOBATH UX; Llennocmu HAY4YHO20
BEJIMYUHBI 2 — pa3iau4aTh METObI U3YYCHUS (PU3UKY; no3Hanus.
— Ha3bIBaTh OCHOBHBIE 3TAIlbl METO/1a HAYYHOI'O ITO3HAHUS;
EcrecTBenno- — U3MEPSATH PACCTOSIHUS, POMEKYTKH BPEMEHH, TEMIIEPATYPY;
Hay4HbI METO] 1 — 00pabaTbIBaTh pe3ynbTaThl H3MEPEHUIA;
MTO3HAHMS — MepeBOUTh 3HaUCHUS (pu3ndeckux BenuuuH B CU;
— BBIICTISATH OCHOBHBIE ATAIbl Pa3BUTHUS (PUINUECKOM
HayK{ Y Ha3bIBaTh UMEHA BBIIAIOIINXCS YICHBIX;
— ONpEIENATh LIeHY JEJICHUS IIKaIbl U3MEPUTEIHLHOTO MPUO0Pa;
— MPEJCTABIATh PE3YNIbTAThl U3MEPEHHM B BUE TaOIUIL;
— 3aIMCHIBATh PE3YJIbTAT U3MEPEHUS C YUETOM MOTPEIIHOCTH;
— paboTaThb B rpyImine;
— COCTaBJISATH IJIaH MPE3EHTALUN
[lepBoHavasibHBIE 6 Crpoenue 2 — OOBACHATH OMBITHI, MOATBEPIKIAIOIINE MOJIEKYISIPHOE Llennocmu HAYYHO20
CBEJICHUS O BEIIECTBA CTPOEHHUE BEIIECTBA, OMBITHI IO OOHAPYKEHUIO CHJI B3AUMHOTO no3Hanus.
CTPOEHUHU MPUTSKEHUS U OTTAJIKUBAHUS MOJIEKYJI,
BEILIECTBA JBr>xeHue u 2 — OOBSCHATH: PU3NUYECKHE SIBJICHUS HA OCHOBE 3HAHUH O I'pasricoanckoe u 0yxoeno-
B3aUMO/ICIICTBUE CTPOECHHH BEIIECTBA, OPOYHOBCKOE JBUKEHHE, OCHOBHBIE HpascmeenHoe 6ocnumanue.
YacTHI] BEUIECTBA CBOICTBa MOJIEKYJI, IBJIeHHE AUPPY3HH, 3aBUCIMOCTh CKOPOCTH
nporekanus qudy3suu oT TemMrnepaTypsl Tena;
Arperarsbie — CXEMaTHYECKU U300paxaTh MOJIEKYIIbI BOABI M KUCIOPOa;
COCTOSTHHSI 2 — CpaBHHMBATh pa3Mephbl MOJIEKYJ Pa3HBIX BEIIECTB: BOJIHI,
BEILIECTBA BO3/1yXa;
— aHAJIM3UPOBATH PE3YIBTATHI OMBITOB MO JBUKEHUIO MOJIEKYJI
u nuddysuy;

— NPHUBOJUTH IpUMEPHI AUPHY3UN B OKPYKAIOLIEM MUDE,
MIPaKTUYECKOI0 UCIIOJIb30BAaHNUs CBOMCTB BELIECTB B PA3JIMUHBIX
arperaTHbIX COCTOSTHUSIX;




— Ha0JII0/1aTh U WCCIIE0BATh SBJICHHE CMAaYHBaHUS U
HECMauMUBaHUsI T€J, OOBACHATH JaHHbBIC SIBJICHUS HA OCHOBE
3HaHUW O B3aUMOJICVICTBUH MOJIEKYII,;

— JIOKa3bIBaTh HAJIMYKE PA3JIUYUsS B MOJIEKYJISIPHOM CTPOCHUHU
TBEPABIX TEN, )KUAKOCTEU U ra30B;

— NPUMEHSATH MOJYYCHHbIE 3HAHUS IIPU PELICHUH 33/1a4;

— U3MEPATH pasMephl MAJIbIX TEJI METOJOM PSIOB;

— MNPEJCTABIATh PE3YNbTaThl U3MEPEHUI U BBIYMCIIEHUH B BUJIE
TaOJIMNIL;

— paboTaTthb B rpynmne

B3aumonaelictBusa
Tel

22

Mexanuueckoe
JBIDKECHUE

HNuepuwms, macca,
IUIOTHOCTD

Cuia. Buner cun

14

— OrnpenensaThb: TPaeKTOPUIO IBUKEHUS TEJA; TEIO,
OTHOCHUTEIIBHO KOTOPOI'0 IIPOUCXOAUT ABUKEHUE; CPEIHIOO
CKOpPOCTb JIBUJKEHUS 3aBOJAHOIO aBTOMOOWIISL; Ty Th, IPOUICHHBIN
3a JaHHBIA IPOMEXKYTOK BPEMEHH; CKOPOCTb Tella 10 TpaduKy
3aBUCHUMOCTH IIYTH PaBHOMEPHOTO JIBUJKEHUSI OT BPEMEHH;
YCKOpEHHE Teja; INIOTHOCTH BEIIECTBA; MAcCy Tela 10 €ro
00BbEMY U TUIOTHOCTH; CHILY TSDKECTH 110 U3BECTHOM Macce Tena;
Maccy Tela 0 3aJaHHOM CHJIE TSDKECTH; 3aBUCUMOCTh
W3MEHEHHUS CKOPOCTH Tejla OT NPUII0KEHHON CHUIIbI;

— JIOKa3bIBaTh OTHOCUTEIBHOCTD JABH)KCHHUS TEIA;

— paccuuThIBaTh CKOPOCTh TeJla IPU PAaBHOMEPHOM U CPETHIOO
CKOpPOCTb IIPY HEPABHOMEPHOM JIBUJKEHUH, CKOPOCTh IIPH
MPSIMOJIMHEITHOM PAaBHOYCKOPEHHOM JIBUKEHHUH, CUITY TSDKECTH U
BEC TEJIa, PAaBHOACUCTBYIOIYIO IBYX CHII;

— pa3ianyaTh PaBHOMEPHOE U HEPAaBHOMEPHOE JIBUKECHHUE;
PaBHOYCKOPEHHOE JIBUKEHUE;

— rpaduyecku u300paxaTh CKOPOCTh, CUITY U TOUKY €€
IIPUIIOKECHHS;

— HaxOJUTh CBSI3b MEXJ1y B3aUMOJIEHCTBUEM TENl U CKOPOCTHIO
UX JIBUKEHUS;

— YCTaHaBIIMBATh 3aBUCUMOCTh U3MEHEHHS CKOPOCTHU JABUKCHHUS
TEJa OT €ro0 Macchl;

— pa3ianyaTh UHEPLHUIO U HUHEPTHOCTD Tea;

— ONPENENATH IIJIOTHOCTh BELIECTBA,

— paccuUuThIBaTh CUJTY TSKECTU U BEC TeJa;

— NPUBOJUTH IPUMEPHI B3aUMOIEHCTBYS TEJ, IPUBOIALIETO K
W3MEHEHHUIO X CKOPOCTHU; MPOSIBIICHUS SIBJICHHSI MHEPINH B

ll €HHOoCmu HAyYy4YHO20
NO3HAHUA.

Tpyooeoe socnumanue.

Icmemuueckoe eocnumanue
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OBITY; MPOSIBIICHUS TATOTEHUS B OKPYKAIOIIEM MUPE; BUIOB
nedopMaIuu, BCTPEUAIOIIUXCS B ObITY; pa3INYHbIX BUIOB
TPCHHUS,

— Ha3bIBaTh CIIOCOOBI YBETMUYECHUS U YMEHBIIECHUS CUIIbI TPEHHUS;
— pPacCUUTHIBATHh PABHOICHCTBYIONIYIO ABYX CHIL;

— MEPEeBOJUTH €AUHUILY IIYTH B KM, MM, CM, JIM; €JMHUILY MacChl
B T, I, MI'; 3HAYCHUE IJIOTHOCTU U3 KI/M3 B r/cMm3;

— BBIpaXKaTh CKOPOCTh B KM/4, M/C;

— aHaIM3UPOBATH TAOJIUYHEIC TAHHBIC;

— paboTaTh ¢ TEKCTOM Y4eOHHUKa, BBIICTATh TJIaBHOE,
CUCTEeMAaTHU3UPOBATh M 0000IATH OTyYECHHBIC CBEICHIS;

— MPOBOJUTH SKCIIEPUMEHT 110 U3YUYEHUIO MEXaHUYECKOTO
JIBUKCHHSI, CDABHUBATH OIBITHEIC TAHHBIC;

— AKCIIEPUMEHTAIIFHO HAXOUTh PABHOICUCTBYIOMIYIO JIBYX CHIIL;
— MPUMEHSATH 3HAHUS K PEIICHHIO 3371a4;

— U3MepATh 00BEM Tella C MOMOIIBI0 U3MEPUTEIBHOTO
MWIAH]IPA; TNIOTHOCTH TBEPAOTO TEJIa C TIOMOIIBIO BECOB U
M3MEPUTENBHOTO IUINHAPA; CUILY TPEHUS C TIOMOIIBIO
JTUHAMOMETPA,

— B3BEIIMBATh TEJIO HA YYEOHBIX BeCax U C UX MOMOIUIBIO
OTIPE/ICIISATh MacCy Telia;

— T0JIb30BAThCS PA3HOBECAMHU;

— I'paayupoBaTh MPYKUHY;

— MOJIy4aTh HIKATY C 33JaHHOH IIEHOHN JeNeHUS;

— AHAJIU3UPOBATh PE3YyJIbTAThl U3MEPEHUHN U BBIYUCIICHUH,
JIeNaTh BBIBOIBL;

— MPEJICTaBIATh Pe3yIbTaThl H3MEPECHUN U BBIYUCIICHUN B BUJIE
TaOJIHIL;

— paboTaTthb B rpynmne

JlaBneHnue
TBEPIBIX TE,
JKUAKOCTEH U
ra3oB
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JlaBneHue.
[Tepenaua
JABJICHUS
TBEPABIMU
TeIaMu,
KHUIKOCTSIMH U
ra3amu

— IIpuBoaUTE NIpUMEpHI, TOKA3BIBAIOLINE 3aBUCUMOCTh
JEUCTBYIOIIEH CHIIBI OT IUIOIIA/IA OITOPBI; MTOATBEPKIAOIINE
CYyILLIECTBOBAHUE BBITAJIKUBAIOILEH CUJIbI; YBEIUYEHUS IIJI0IIAU
OIIOPHI JUIl YMEHBILIEHUS JIaBJIECHUS; COOOIIAIOUXCS COCY/IOB B
OBITY, IPUMEHEHUS MTOPIITHEBOTO KUAKOCTHOTO Hacoca U
TUAPABIMYECKOTO MPECCa, TUIABAHUS PA3INYHBIX TEI U KUBBIX
OpPraHU3MOB, IIABAHKS U BO3AYXOILIaBaHUS;

— BBIYHCIISTH JIaBJIEHUE 110 U3BECTHBIM Macce U 00beMy, Maccy

Llennocmu nayunozo
no3Hanus

IKonozuueckoe socnumanue

Icmemuueckoe 6ocnumanue
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JlaBnenue
KUJIKOCTH

AtMochepHoe
JlaBJICHHE

[elictBue
AKHJIKOCTH U rasa
Ha [OTpYKEHHOE
B HUX TEJIO

BO3/yXa, aTMOC(epHOe aBieHue, Cuily Apxumena,
BBITAJIKABAIOLIYIO CHITY IO IaHHBIM JKCIIEPUMEHTA;
— BBIpaXkaTh eauHULly nasiieHus B Klla, rlla;
— OTJIMYAaTh ras3bl [0 UX CBOMCTBAM OT TBEPABIX TEI U
JKUJIKOCTEI;
— OOBSACHATD: JaBJICHUE I'a3a Ha CTEHKU COCY/Ia Ha OCHOBE
TEOpPUU CTPOECHMSI BELLIECTBA, IPUUMHY Mepeaayun AaBJICHUs
KUJKOCTBIO MJIM Ta30M BO BCE CTOPOHBI OMHAKOBO, BIUSHUE
aTMOC(epHOTO AABICHHS HA )KUBbIE OPTaHU3MBI, U3MEPEHHE
aTMocdepHoro naBieHus ¢ momouibio Tpyoku Toppuyerniu,
M3MEHEHHE aTMOC(EPHOTO AaBICHHS 110 MEPE YBETUYCHUS
BBICOTBI HaJl YPOBHEM MODSI, IPUUYMHBI [JIABAHUS TeJl, YCIOBUS
IIJIABAHUSI CYZ0B, U3MEHEHHE OCAJKH CY/IHA;
— AHAJIU3UPOBATH PE3YyJIbTAThl SKCIEPUMEHTA 1O U3YUEHUIO
JIaBJICHUS ra3a, OIBIT I10 Nepeiaye aBIeHUs )KUJIKOCTBIO,
OMBITHI C BEACPKOM ApXUMeNa;
— BBIBOAMTH (OPMYITY JIJIsl pacueTa JaBJICHUS KUAKOCTH Ha JTHO
Y CTEHKH COCY/a, JUIsl ONPEJECICHUS BBITAIKUBAIOIIECH CUJIIBI;
— YCTaHaBJIMBATh 3aBUCUMOCTh U3MEHEHUS J1aBJICHUS B
KHUJKOCTHU U Ta3€ C U3MEHEHUEM TITyOHHBI; MEX1y U3MEHEHUEM
YPOBHS )KMJIKOCTH B KOJIEHaX MAaHOMETPA U J1aBJICHUEM;
— CpaBHUBaTh aTMOC(EpHOE JTaBIEHUE HA PA3TUYHBIX BBICOTAX
OT MOBEPXHOCTH 3E€MJIH;
— Ha0JII0/1aTh OMBITHI IO U3MEPEHUI0 aTMOC(EPHOTO AABICHUS
U JeNIaTh BBIBOJBL;

— pa3nuyaTh MAaHOMETPHI 110 LEISIM UCII0JIb30BaHUS;
— JI0Ka3bIBaTh, OCHOBBIBAsACH Ha 3akoHe [lackais,
CYLIECTBOBAHME BBITAJIKMBAIOIIEH CUJIBI, IEHCTBYIOIIEH Ha TEIIO;
— yKa3bIBaTh PUYUHBI, OT KOTOPBIX 3aBUCUT cHJia ApXuMena;
— paboTaTh ¢ TEKCTOM y4eOHMKa, aHATU3UPOBATh (POPMYIIBL,
000011aTh U J€eJIaTh BLIBOALL;
— NPUMEHSTH 3HaHUS K PELIECHUIO 3a/a4;
— COCTaBJIIATH IUIaH MTPOBEJICHUS OIBITOB;
— IPOBOJUTH OMBITHI IO OOHAPYKEHUIO aATMOCHEPHOTO
JTaBJICHUSI, ©3MEHEHHUIO0 aTMOC(EPHOTro 1aBJIEHUS C BBICOTOMH,
aQHAIM3UPOBATh UX PE3YIbTAThl U J€1aTh BIBOBI;
— MPOBOJUTH SKCIIEPUMEHT: 110 ONPEAETCHUIO 3aBUCHMOCTH
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JABJICHUS OT JIEHCTBYIOIICH CHITBI, C COOOIIAOIIUMUCS
COCYy/IaMH, aHAJIM3UPOBATh PE3YJbTAThI U JI€JIaTh BHIBObI,

— U3MepATh aTMoc(hepHOe TaBIeHHE C TTOMOIIBIO OapoMeTpa-
aHepouJa, JaBJICHUE C MOMOILbIO MAHOMETPA;

— OIBITHBIM IyTeM OOHApPYKUBATh BBHITAJIKUBAIOIIEE ACHCTBUE
JKUJIKOCTH Ha MOTPYKEHHOE B HEE TEJIO; BBISICHITH YCIOBUS, IIPU
KOTOPBIX TEJIO IJIABAET, BCILIBIBAET, TOHET B )KUIAKOCTH;

— IPEACTABIATH PE3YJIbTAThl U3BMEPEHUN U BBIUUCICHHUI B BUIE
TaOJIMNIL;

— paboTath B Tpymnime

Pabora u
MOIIIHOCTb.
OHeprus

13

PaGora u
MOIIIHOCTD

IIpocTrie
MEXAHU3MBbI

Mexannueckas
SHEprus

— BBIYHCIATE MEXaHUYECKYIO paOOTy, MOIIIHOCTH 110 M3BECTHOM
pabote, SHEPTHIO;

— BBIPA)KaTh MOITHOCTh B PA3JIMYHBIX CJIUHUIIAX;

— ONpEIENATh YCIOBUS, HEOOXOAUMBIE /ISl COBEPIICHUS
MEXaHHYECKOH pabOThI; IJICYO CHIIBI; IICHTP TSHKECTH TUIOCKOTO
Tela;

— aHaJIM3UPOBATH MOIIIHOCTH PA3IMYHBIX TIPUOOPOB; OIIBITHI C
MTOABMKHBIM M HETOABIKHBIM Ostokamu; KIT/ paznuaabix
MEXaHH3MOB;

— MPUMEHSTH YCIOBUS PABHOBECUS phlYara B MPaKTHYECKUX
[EJSIX: TTOIBEM U IepEeMEIICHUE TPY3a;

— CpaBHUBATh JICWCTBHE TOJIBUYKHOTO U HEMOJIBUKHOTO OJIOKOB;
— YCTaHABIIMBATh 3aBHCHMOCTH MEKy MEXaHHUECKOH paboToi,
CHJION U MPOWJCHHBIM ITyTeM; MEXKAY pabOTON U SHEPrHeH;

— MPUBOJIUTH IPUMEPHI: WILTIOCTPUPYIOIIHE, KAK MOMEHT CHITBI
XapaKTepU3yeT NeHCTBUE CUITBI, 3aBUCAIIEE U OT MOIYJISl CHIIBI, U
OT ee TUIeYa; MPUMEHEHUS HETIOABMYKHOTO M ITOBMYKHOTO OJIOKOB
Ha TPAKTHKE; pa3TUYHBIX BUJIOB PABHOBECHS, BCTPEUAIOIINUXCS B
OBITY; TeJ, 00JIAAIONINX OJTHOBPEMEHHO M KHHETUYECKOH, 1
MOTEeHIIUATIBLHOU YHEPTHE; MPeBpaIlleHUs] JHEPTHH U3 OJHOTO
BHJIA B JIPYTOM;

— paboTaTh ¢ TeKCTOM y4eOHHKa, 00001IaTh U JIeNaTh BHIBOJIBI;
— MPUMEHSATH 3HAHUS K PEIICHHIO 33729,

— YCTaHaBIIMBATh OMBITHBIM ITyTEM, UTO MOJIe3Has paboTa,
BBITIOJTHEHHAS C TOMOIIBIO TTPOCTOT0 MEXaHW3Ma, MEHBIIIE
TIOJIHOM; BUJI paBHOBECHS 110 H3MEHEHHIO TIOJIOKEHUS IICHTpa
TSDKECTH TEJa;

Llennocmu nayunozo
no3Hanus.

Qu3suueckoe eocnumanue,
dopmuposanue  Kynbmypol
300p06bA U IMOUUOHATLHOZO
onazononyuus.

IKonozuueckoe
eocnumanue.
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— MPOBEPSATH OMBITHBIM IyTEM, MPU KAKOM COOTHOIICHUH CHUJT U
WX IUIeY phlYar HaXOJUTCS B PABHOBECHH; MMPABUIIO0 MOMEHTOB;
— MPEACTaBIATh Pe3yIbTaThl H3MEPECHUN U BRIYUCIICHUN B BUJIE
TaOJIHIL;

— paboTaThb B rpyIIe;

— JIEMOHCTPHUPOBATh MPE3CHTAIUH;

— BBICTYIIATh C JIOKJIA/IaMU;

— y4acTBOBATh B OOCY)KJICHHUH JIOKJIAJIOB M IPE3CHTAIHI

Pe3epBHOE Bpemsi

2

8 ku1acc (68 1)
Pa3nen Koa- Tembl Koua-Bo | OcHOBHBIE BU/BI 1eATEJIbHOCTH 00Yy4AKIIUXCS (HA YPOBHE OcHOBHbBIE HATIPABJIEHUS
BO 4acoB YY) BOCIIUTATEIbHOM
4acoB AeATEJIbHOCTH
TemnoBkle ABICHHS 22 Crpoenue u 4 — PasnuuaTh TEIIOBbIE SIBJICHUS, arpPEeTaTHBIE COCTOSHUS Hampuomuueckoe
CBOMCTBa BECIICCTBA; eocnumanue
BCIIECTBA — aHAJIM3UPOBATh 3aBUCHUMOCTh TEMIIEPATYPHI TEIa OT
CKOPOCTH JIBUKEHUS €r0 MOJIEKYJ, TaONuuHble JaHHble, rpaduk | Ilennocmu nayunozo
TenoBsle 18 IIJIABJICHUS U OTBEPJCBaHUA; NO3HAHUA
MPOLIECCHI — Ha0JI0IaTh U UCCIIEA0BATh MIPEBpAIICHIE SHEPTUH TeNa B

MEXaHUYECKUX IIPOLECCax;

— MIPUBOJUTH NIPUMEPBL: NIPEBPALICHUSA YHEPTUHU IIPU MTOABEME
TeJa ¥ IPH €ro MaICHUH, MEXaHUYECKON YHEPTUU BO
BHYTPEHHIOIO; U3MEHEHMS BHYTPEHHEW DHEPIUU Tella
COBepILeHHEM PadOTHI U TeIJIoNepeaaueii; Teronepeiadu
IIyTEM TEIUIONPOBOJIHOCTH, KOHBEKIIUU U U3JTyYEHUS;
IIPUMEHEHHUS Ha MTPAKTUKE 3HAHUW O PA3IMYHON TEIUIOEMKOCTH
BEILECTB; DKOJOTMYECKHU YACTOI0 TOIUIMBA; IIOATBEPKAAOIINE
3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUH; arperaTHhIX
COCTOSIHMM BELIECTBA; ABJIEHUN IIPUPOJIBI, KOTOPBIE
00BSACHAIOTCA KOHACHCALMEN Tapa; UCIOJIb30BaHuUs YIHEPTHH,
BBIJICJIIEMON IIPU KOHJIEHCALUU BOJSHOTO 1apa; BIUSHUS
BJIQXKHOCTH BO3/1yXa B OBITY U JIESTEIbHOCTH YEJIOBEKa;
npuMmeHenus /IBC Ha npakTHKe; IPUMEHEHUs TapoBOH
TypOMHBI B TEXHUKE; POLIECCOB IJIABJICHUS U KPUCTAIITN3aLUN

Ixonozuueckoe gocnumanue
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BEILECTB;
— OOBSCHATH: U3MEHEHNE BHYTPEHHENW SHEPIUN Teja, Korjaa
HaJ HUM COBEPIIAIOT padOTy MITU TEJIO COBEPIIALT padoTy;
TEIUIOBBIE SIBJICHUS HA OCHOBE MOJIEKYJIIPHO-KMHETHYECKOU
Teopuu; (PU3HMUECKUN CMBICI: YICIBHON TEIIOEMKOCTH
BEUIECTBA, YAEIbHOU TEIUIOTHI CrOPaHMsl TOIUIMBA, yIEIbHON
TEIUIOTHI IJIABJICHUS, YIEIbHOM TEIIOTHI Mapoo0pa30BaHus;
pEe3yJIbTaThl IKCIIEPUMEHTA; IPOLIECCHI IIJIaBJICHUS U
OTBEPJCBaHUs TeJla HA OCHOBE MOJIEKYJIIPHO-KMHETHYECKUX
IPEeJCTaBICHUN; 0COOEHHOCTH MOJIEKYJISIPHOTO CTPOCHMSI
ra3oB, JKUJKOCTEW U TBEP/BIX TEJI; IOHUKEHUE TEMIIEPATYpPbl
YKUJIKOCTH IIPU UCTIAPEHUN; IPUHIMI pabOThI U yCTPOICTBO
HBC;

— 9KoJIoru4eckue npodnemsl ucrnoib3obanus JABC u mytu ux
pEILICHHST; YCTPOHCTBO M MPUHIIUI pabOTHI MAPOBOH TYpOHHBI;
— KJ1accu(UIUpPOBaTh: BUbl TOIUIMBA 10 KOJIUYECTBY
TEIUIOTHI, BBIIEISAEMOTO IIPU CTOPAaHUU; IPUOOPHI JUIs
M3MEpEHMS BIAXKHOCTU BO3/YyXa;

— MEPEUUCIATH CIOCOOBI U3MEHEHMSI BHYTPEHHEN SHEPrUH;
— NIPOBOJUTH OIIBITHI 10 U3MEHEHUIO BHYTPEHHEN YHEPIHH;
— IPOBOJUTH IKCIIEPUMEHT 110 MCCIIETOBAHUIO
TEIUIONPOBOAHOCTH PA3JIMYHbIX BELIECTB; 110 U3YYEHHUIO
IUIABJICHUS, UCTIAPEHUS M KOHJIEHCAIH, KUTIEHUS BOJbI;

— cpaBHUBaTh Bubl Temonepenaun; K11/ pasnnunsix mMammH
Y MEXaHU3MOB;

— YCTaHABJIMBATh 3aBUCUMOCTb KOJIMYECTBA TEMJIOTHI OT
MAaccChl TeJIa; 3aBUCHUMOCTb TEMIIEpATyphl Te€JIa OT BPEMEHU B
IIpOLIECCE TIIIAaBJICHMUS,

— paccuuThIBaTh KOJUYECTBO TEIJIOTHI, HEOOXOIUMOE IS
HarpeBaHus Tella WIK BBIAEIAEMOE UM IIPU OXJIAXK/ICHUH,
BbIIETISIOLIEECs TPU KPUCTAJUIU3AINH, HE00X0IuMOe IS
IpEeBpalleHHs B TIap ’KUIKOCTH JTI000M Macchl;

— MPUMEHSATH 3HAHUS K PELICHUIO 3a/1a4;

— ONPENENSITh U CPABHUBATH KOJMYECTBO TEIUIOTHI, OTAAHHOE
ropsiyeil BOAON U MOJyYEeHHOE XOJIO0JHON MPH TEIII000MEHE;
— ONPEIENSTh YAEIbHYIO TEMJIOEMKOCTh BEIECTBA U
CPaBHMBATh €€ C TAOJIMYHBIM 3HAUEHUEM;
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— U3MEPATH BIAKHOCTh BO3yXa,

— MPEACTaBIATH PE3y/IbTaThl K3MEPCHHI U BHIUNCIICHUN B
BHJIC TAOJIHII,

— aHAJM3UPOBATh IPHUUHBI MOTPEITHOCTEH N3MEPEHUIA;

— paboTaTh B IpyIIIe;

— BBICTYIIATh C JIOKJIaIaMH, JIEMOHCTPHUPOBAThH MTPE3CHTALINH

DJIEKTpUYECKue
SIBJICHUS

28

DJIEKTpUYECKHUE
3apsiibl.
3apsiKEHHbIE
Tena U ux
B3aUMOJICICTBHE

TTocTosHHEBINI
BJIEKTPUYECKHUI
TOK

20

— OOBACHATH: B3aUMO/ICUCTBUE 3aPSKEHHBIX TEN U
CYLIECTBOBAHUE JIBYX BUJIOB JJICKTPUUYECKUX 3aPSAAO0B; OIBIT
HNodpdbe—Munukena; aJIeKTpU3aluo Tei npu
CONPUKOCHOBEHHH; 00pa30BaHUE MOJIOKUTEIbHBIX U
OTPHULATEIBHBIX HOHOB; YCTPOMCTBO CYXOr0 raJbBaHUYECKOTO
AIIEMEHTA; 0OCOOCHHOCTH AJIEKTPUUECKOT0 TOKA B METaJJIax;
Ha3HAY€HHE UCTOYHHUKA TOKA B AJIEKTPUUECKOM LIEMH; TEMIOBOE,
XUMHUYECKOE U1 MarHUTHOE JACHCTBUS TOKA; CYIIECTBOBAaHUE
MIPOBOJHUKOB, TOJYIIPOBOJHUKOB U JTUAJIEKTPUKOB HA OCHOBE
3HaHUI CTPOEHUS aTOMa; 3aBUCUMOCTh HHTEHCUBHOCTH
AIEKTPUYECKOTO TOKA OT 3apsiJa U BPEMEHU; IPUYUHY
BO3HUKHOBEHHUSI COITPOTHUBIICHHMS]; HArPEBAaHUE IPOBOJHUKOB C
TOKOM C MO3UILIMU MOJIEKYJISIPHOTO CTPOEHUSI BELIECTBA;
CIocoObI YBETUYECHUS U YMEHBIIECHUS dJIEKTPOEMKOCTH
KOHJICHCATOpPa; Ha3HAYEHNE UCTOYHHUKOB JIEKTPUYECKOIO TOKA
Y KOHJIEHCATOPOB B TEXHUKE;

— aHAJIM3UPOBATh TAOJWYHBIC JAHHBIE U TpadUKH; TPUIHHBI
KOPOTKOT'O 3aMbIKaHMUS;

— MPOBOAUTH SKCIIEPUMEHT MO MCCIIEA0BAHUIO
B3aMMOJICUCTBUS 3apPSKEHHBIX TEIT;

— OOHapYy>KMBaTh HAJIEKTPU30BAHHBIC TEJIA, DJIEKTPUUECKOE
TOJIE;

— TOJIB30BATHCA IIEKTPOCKOIIOM, DIEKTPOMETPOM,
aMIIEPMETPOM, BOJIbBTMETPOM, PEOCTATOM;

— ONPEACIISITh U3MEHEHUE CUJIbI, IEUCTBYIOINIEH Ha
3apsHKEHHOE TEIO MPU yIAICHUU U PUOIMKEHUH €T0 K
3apsHKEHHOMY TENy; LIEHY JACJICHUS LKAkl aMIepMeTpa,
BOJIBTMETPA; COIPOTHUBJIEHNE IPOBOIHUKA I10 €r0 BOJIBT-
aMIIEpHOM XapaKTEPUCTHUKE;

— JIOKa3bIBaTh CYLIECTBOBAHUE YACTHL], UMEIOLIUX
HAaNMMEHBIINI 3JIEKTPUYECKHUI 3apsi;

I'pasicoanckoe u oyxoeno-
HPAGCMEEHHOE 60CRUMAHUE

Icmemuueckoe eocnumanue
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— YCTaHAaBIIMBATH MIEpepacipeesiecHre 3apsiaa Mpyu mepexoie
€ro ¢ HadJICKTPU30BAHHOTO TeJla Ha HEHAMICKTPHU30BaHHOE MTPH
COMPUKOCHOBEHHH; 3aBUCHMOCTh CHJIBI TOKA OT HANIPSDKEHUS U
COIPOTHBIICHHUS TPOBOJAHHUKA, PAOOTHI AIEKTPUICCKOTO TOKA OT
HATPSDKEHUS, CHITBI TOKA U BPEMEHH, HAMPSDKEHUS OT pabOThI
TOKa M CUJIBI TOKA;

— MPUBOJUTH IPUMEPHI: IPUMEHEHHSI TPOBOTHUKOB,
MIOJIYIIPOBOTHUKOB U JIUIJICKTPUKOB; HCTOUHHUKOB
AIIEKTPUIECKOTO TOKA; XHMHYECKOTO M TEIIJIOBOTO JCHCTBUS
AIIEKTPUYECKOTO TOKA U X MCIIOJIb30BAHUSI B TEXHUKE;
MPUMEHEHHUS MTOCIIE0BATEIHLHOTO U TapauIeILHOTO
COCIMHEHUS TIPOBOJIHUKOB;

— 0000111aTh U JeaTh BBIBOJBI O CIIOCO0AX JIEKTPU3AIUH TEIT,
3aBHCHMOCTH CHJIbI TOKA OT HAIPSHKEHUS U COIPOTHUBIICHHS
MIPOBOIHKKA; 3HAYCHUU CHJIBI TOKA, HATIPSDKCHUS U
COINPOTHBIICHHUS IIPH MOCIEAOBATEILHOM U HapajlieIbHOM
COCTMHEHUH MPOBOIHUKOB; O pabOTE M MOIITHOCTH
AJIEKTPUYCCKOM JTAMITIOYKH;

— pacCUUTHIBATh: CHITYy TOKA, HAMPSKCHHE, DIICKTPUICCKOE
COIIPOTHUBIICHUE; CUITY TOKA, HAIIPSHKCHUE U CONPOTUBIICHHE
MIPH [TOCJICIOBATEIILHOM U TTapauUIeIbHOM COCTMHEHUT
MPOBOJAHHUKOB; padOTy U MOIIHOCTH SJEKTPHUECKOTO TOKa;
KOJIMYECTBO TEIUIOTHI, BBEICTIEMOE TPOBOAHIKOM C TOKOM ITO
3akony J[xoyns—IJIeHna; aIeKTpoeMKOCTh KOHICHCATOPa;
SHEPTHIO AIEKTPUIECCKOTO MOJIT KOHACHCATOPA;

— BBIpaXKaTh CHIIy TOKa, HANIPSHKEHUE B PA3IMYHBIX €IMHUIAX;
SIMHUITY MOIITHOCTH Yepe3 ¢IMHUIIBI HAIPSOKSHHS U CHITBI TOKQ,
paboty Toka B Br*u, kBr*u

— KJIacCU(PUIIUPOBATH UCTOYHUKH ICKTPUICCKOTO TOKA;
JENCTBUS DIIEKTPUUECKOTO TOKA; dJIEKTPUUECKUe TPUOOPHI 10
MOTPEeOJITEMON HMH MOIIIHOCTH;, JIAMITOUKH, TIPUMEHSIEMbIC Ha
MIPAKTHUKE;

— pa3auyaTh 3aMKHYTYIO H Pa30MKHYTYIO JJICKTPHUYCCKUE
[EMTH; JIAMITBI, UCIIONIb3YEMBIE JJIs1 OCBEIICHUS,
IPEIOXPAHUTEITN B COBPEMEHHBIX MPUOOpax;

QHCKTpOMaFHI/ITHBIG
SABJICHUS

MarunutHsle
SIBJIICHUS

— BBIIBIATH CBS3b MCKAY SJICKTPHUICCKUM TOKOM U
MAarduTHBIM I10JIEM;

Tpyooeoe éocnumanue
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— OOBSCHATH: HAMAarHMYMBaHUE JKeJie3a; B3aNMOJICHCTBHE
MOJIFOCOB MarHUTOB; CBSI3b HAIIPABJICHUS MarHUTHBIX JTMHUMA
MarHuTHOTO TOJI TOKA C HAIlpaBJICHUEM TOKa B ITPOBOJIHHUKE;
YCTPOMCTBO 3JIEKTPOMATrHUTA; PUHIUI 1EHCTBUS
AJIEKTPOIBHUTATENS U 00JIACTH €r0 MPUMECHCHHS,
BO3HHUKHOBEHHE MarHUTHBIX OYpb;

— NPUBOJUTH MPUMEPHI MATHUTHBIX SBJICHUM, UCTIOIb30BAHUS
AIIEKTPOMArHUTOB B TEXHUKE U OBITY;

— YCTaHaBJIUBAaTh CXOJCTBO MEX/Y KaTYIIKON C TOKOM U
MarHUTHOM CTPEJIKOI;

— 000011aTh U JIeTaTh BHIBOIBI O B3aMMOJICHCTBIUY MarHUTOB,
0 PacroJ0KEHUU MarHUTHBIX CTPEIOK BOKPYT IPOBOJIHMKA C
TOKOM;

— Ha3bIBaTh CIIOCOOBI YCUJICHHUS] MATHUTHOTO JEHCTBUS
KaTYIIKA ¢ TOKOM;— IOJy4YaTh KAPTUHBI MAarHUTHOTO TTOJIS
MOJIOCOBOTO ¥ IyTOOOPa3HOT0 MarHUTOB;

— OIMCHIBATH OMBITHI 10 HAMAarHUYUBAHUIO BEILIECTB;

— MePEeUUCIATh MPEUMYIECTBA IEKTPOABUTATENEH 1O
CpPaBHEHUIO C TEIUIOBBIMU;

— MPUMEHSATH 3HAHUS K PEUICHUIO 3a/1a4;

— BBICTYIIATh C JOKJIAJaMH, IEMOHCTPUPOBATH MPE3CHTAIIIN

CBETOBEIC SBICHHS

11

3aKOHEI
pacmipocTpaHeHus
CcBeTa

JInH3EI U
OINITHYECKHUE
prOOpbI

Paznoxenue
0eJIoro cBeTa B
CHEKTP

— HaOmronate npssMoIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpa’KE€HHE CBETA, IPEIOMIIEHUE CBETA, IOJHOE BHYTPEHHEE
OTpaXCHUE CBETA;

— 00BACHATH 00pa30BaHUE TEHU U MOJIYTEHU; BOCIIPUATHE
U300pakeHMs IJ1a30M YellOBeKa,

— MPOBOJUTH SKCIIEPUMEHT I10 TOTYUEHHUIO TEHU U MOJIYTEHU;
10 U3YYEHHIO 3aBUCUMOCTH yIJjla OTPAKEHUS CBETA OT yIJla
HaJIeHNs; 110 NPEJIOMIICHHUIO CBETA IIPH NEPEX0/e Tyda U3
BO3/yXa B BOJY;

— 0000111aTh 1 J1eJ1aTh BBIBOJIBI O PACIIPOCTPAHEHUH CBETA,
OTpaKEHUH U TPEJIOMIIEHHH CBETa, 00pa30BaHUU TEHU U
MOJIYTEHH;

— YCTaHaBJIMBATh CBA3b MEKIY JBUKEHHEM 3eMid, JIyHbl 1
ConHIla ¥ BO3HUKHOBEHUEM JIYHHBIX U COJTHEUHBIX 3aTMEHUN;
— OIpeNeNsATh, Kakasi U3 JIBYX JIMH3 C pa3HbIMU (POKYCHBIMHU
pPACCTOSHUSIMU J1aeT OOJIbIIEE YBEINYCHUE;

QDu3uueckoe gocnumanue,
dopmuposanue Kyromypot
300p06bA U IMOUUOHATILHO20
onazonoayuus
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— MPUMEHSTh 3aKOH OTPAXKCHUS CBETA MPH MOCTPOCHHUH
N300paKeHMs B INIOCKOM 3€pKaJie;

— CTPOUTH U300paKECHHUE TOUYKH B IIJIOCKOM 3€pKaJie;
n300pakeHsl, JaBaeMbIe JIMH30H (paccerBaroIeH,
cobuparomieit) st ciayuaes: F > d; 2F < d; F <d < 2F;
n3o0pakeHue B ¢oToarrapare;

— paboTaTh ¢ TEKCTOM YYeOHHKA;

— Pa3JINYaTh JIMH3HI [0 BHEITHEMY BHU]y, MHUIMOE U
JNEHCTBUTEIIHOE H300PKEHUST;

— TPUMEHSTH 3HAHUS K PEIICHUIO 337134,

— U3MepATh (POKYCHOE PACCTOSIHUE U ONITHUYECKYIO CHITY
JIVH3BI;

— aHaJM3UPOBATH MOTYYECHHBIC TIPH TOMOIIY JIMH3BI
U300paKeHusl, eTIaTh BHIBOIbI;

— MPEICTABIATh PE3yIbTaThl U3MEPCHUI ¥ BHIYMCIICHUI B
BHIE TaOJIHIL;

— paboTaTh B rpyIIe;

— BBICTYIIATh C JIOKJIAJaMH WU CIYIIATh JOKJIaIbI,
MIOJITOTOBJICHHBIC C UCIIOJIb30BAHNEM IPE3CHTAIINN

PesepBHOE Bpems

2

9 kaacc 102 g

Paspnen Koxa-Bo Tembl Kon-Bo | OcHoBHBIEC BUIBI 1eATEJIBHOCTH 00y4al0IIMXCcsl (Ha YPOBHE OcHoBHbBIC HANIPaBJICHUS
4acoB 4acoB YY) BOCIIUTATENbHOMN
AeATeJbHOCTH
3aKOHBI 34 Mexanuyeckoe 7 — OOBICHATH (HU3UUECKUN CMBICIT TIOHATHN: MTHOBEHHAS Ilampuomuueckoe
B3aMMOJEICTBUS U JBUKECHHE U CKOPOCTb, YCKOPEHUE; éocnumanue
JBUKECHUS TEJ CIOCOOBI €ro — Ha0JII0/1aTh U ONKCHIBATh NMPSAMOJIMHEITHOE PaBHOMEPHOE
ONMCAHHUS JIBUKEHHE TEJIEKKH C KalleIbHULIEH; IBUKEHUE MATHHUKA B QDu3uueckoe eocnumanue,
JIByX CUCTEMax OTCYETa, OJIHA U3 KOTOPBIX CBSA3aHA C 3eMJIeH, a | gpopmuposanue Kynvmypol
Bsaumoneiicteue 20 Jpyras ¢ JEHTOH, IBUKYILENCS pABHOMEPHO OTHOCUTEIILHO 300p06b U IMOYUOHATLHO2O
Ten 3eMJIU; TIa/ICHHEe OJTHUX U TeX e TeJ B BO3/1yXe U B onazononyuus
pa3peKEHHOM NPOCTPAHCTBE; OIBITHI, CBUIETENBCTBYIOLIUE O
3aKOHBI 7 COCTOSTHUU HEBECOMOCTH TElT,; JKonozuueckoe eocnumanue
COXpaHEHHUs — HaOII0AaTh ¥ OOBSACHSATDH MOJIET MOJIENIN PAKETHI;
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— 000CHOBBIBAaTh BO3MO>KHOCTb 3aMEHBI TeJIa €r0 MOJEIbI0 —
MaTepUAIbHON TOUKON — JJIsl OMCAHUS JBUKECHUS;

— NPUBOJUTH MPUMEPHI, B KOTOPBIX KOOPJIUHATY
JBUKYIIETOCs Tela B JIF0OOH MOMEHT BPEMEHU MOXKHO
OIPEENINTh, 3Hasl €r0 HaYaIbHYIO0 KOOPJUHATY U COBEPIICHHOE
YM 3a JIaHHBIM IPOMEKYTOK BPEMEHU NIEPEMEIICHUE, U HEIb35
ONPEAEUTD, ECJIU BMECTO MEPEMELIEHHUS 3a]1aH POWICHHBIN
IIyTh; PABHOYCKOPEHHOTO ABUKEHUS, IPIMOJIMHEUHOTO U
KPUBOJIMHEWHOTO JIBUKEHHUS TEN, 3aMKHYTON CUCTEMBI TEJT;
IIPUMEPBI, NOSCHAIOIINE OTHOCUTEIBHOCTD JBUKEHUS,
MIPOSIBJICHUS] UHEPIIUH;

— OIPEAENATh MOYJIM U MPOEKLIUHA BEKTOPOB Ha
KOOPJMHATHYIO OCb;

— 3aIMChIBATh YPABHEHUE JJI ONPENEICHUs KOOPAUHATHI
JIBIDKYIIETOCS Tena (ypaBHEHUE ABUKEHHUS) B BEKTOPHON U
CKaJIIpHO# dopme;

— 3aMKUCHIBATh (DOPMYIIBL: JIUIS HAXOXKICHUS TIPOCKITUU U
MOAYJISl BEKTOpA NEPEMELICHUS TeNa; 111 BBIYMCICHUS
KOOpJIMHATHI ABUKYILErOCs TeJla B JIF000M 3aJaHHBI MOMEHT
BPEMEHU; JIJIs ONIPEJECIICHUS] YCKOPEHUS B BEKTOPHOM BHJIE U B
BUJIC TPOEKINI Ha BRIOPAHHYIO OCh; JJISl pacdeTa CUJIbl TPEHHS
CKOJIbJKEHUSI, pa0OTHI CUITBI, PA0OTHI CHII TSIKECTU U YIIPYTOCTH,
MOTEHLIMAJIbHON SHEPTHH MOAHITOrO Haj 3eMiieH Tena,
MOTEHIMATBHOM SHEPTHH CIKATON MPYKUHBI, KHHETUYECKON
SHEPTUH;

— 3amKChIBaTh B BUAE (POPMYIBI: BTOPOM U TPETUN 3aKOHBI
HrloTOHA, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOH

I'yka, 3aKOH COXpaHEHHUs UMITYJIbCa, 3AaKOH COXPaHEHUS
MEXaHUYECKON DHEPTHH;

— JI0Ka3bIBaTh PaBEHCTBO MOJYJISI BEKTOpA NEPEMEIICHHS
MPONHJCHHOMY IYyTH U IJIOUIAIU MO Tpa)KOM CKOPOCTH;

— CTpPOUTH Tpaduku 3aBUCUMOCTH VX = VX(t);

— 10 rpaduky 3aBucuMoctH VX(t) onpenensts CKopocTh B
3a/laHHBI MOMEHT BPEMEHU;

— CpaBHUBATh TPAEKTOPUHU, ITyTH, TIEPEMEIICHHUSI, CKOPOCTHU
MasTHHKA B YKAa3aHHBIX CUCTEMAX OTCYETA;

— JIeNaTh BBIBOJI O IBHKEHHUH T€Jl C OJIMHAKOBBIM YCKOPEHHEM
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IIpH IEHCTBUM HA HUX TOJIBKO CHIIBI TSIKECTH;

— MPUMEHSATH 3HAHUS K PEUICHUIO 3a]1a4;

— OTIpPENeNATh MPOMEKYTOK BPEMEHH OT Havaja
PaBHOYCKOPEHHOT'O JABM>KEHHUS IIapUKa IO €0 OCTAaHOBKH,
YCKOpEHHUE IBUKEHHS [IIAPUKA M €0 MTHOBEHHYIO CKOPOCTb
nepes yIapoM o HUIHH/D;

— U3MEPATh YCKOPEHUE CBOOOIHOTO MaJCHUS;

— CTPOUTH TpavK 3aBUCIMOCTH CHJIbI YIPYTOCTH HPY>KUHBI
OT €€ YIJIMHEHUS C YUeTOM HOTPEIIHOCTHU U 10 rpaduky
OTPEENATh KECTKOCTh MPYKUHBI;

— NPOBOJUTH IKCIIEPUMEHTAILHOE UCCIIEI0BAHUE
PEAKTUBHOTO JIBUYKEHUS;

— MPOBOJUTH UCCIIEI0BAaHUE: 3aBUCHUMOCTH ITyTH OT BPEMEHU
[IPU PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HaualbHON CKOPOCTH
(3aKOHOMEPHOCTEN PaBHOYCKOPEHHOTO JIBUKEHMS );
HE3aBHCHUMOCTH CUJIbI TPEHHUS OT ILIOMIAAN COMPUKOCHOBEHHS
TEN,

— MPEACTaBIAThH Pe3yIbTaThl K3MEPEHUI U BHIUMCICHUN B
BUJI€ TAOJIHI] U TPAPUKOB;

— paboTaTh B rpyIIe;

— CIylaTh OTYET O Pe3yJIbTaTax BBIOJHEHUS 3aaHUs-
MPOEKTA; CIIYIIATh JOKJIAJ, 33/1aBaTh BOMPOCKHI U TPUHUMATH
ydacTre B O0CYKJICHUH TeMbI

Mexannueckue
KOJIeOaHUS U
BOJIHBI. 3BYK.

15

MexaHn4yeckue
KOJIeOaHUs

MexaHudeckue
BOJIHBI. 3BYK

— OmnpenensaTh KojedaTeIbHOE IBUKEHHE IO €r0 MpU3HaKaM;
— TIPUBOANTH TIPUMEPHI KOJICOAHUH, TTOJIE3HBIX U BPEITHBIX
NPOSIBIEHUH pe30HaHCa U MyTH YCTPaHEHHUs MTOCTIeIHUX,
HCTOYHUKOB 3BYKa;

— OMNMUCHIBATH AUHAMHUKY CBOOOJIHBIX KOJI€OaHHH MPY>KUHHOTO
Y MaTeMaTUYeCKOro MasTHUKOB, MEXaHU3M 00pa30BaHUs BOJIH;
— 3aMuChIBaTh (POPMYITy B3aMMOCBSI3U MIEpHOJia U YaCTOTHI
Kosie0aHui; B3aUMOCBSI3H BEJTMUHMH, XapaKTEPU3YIOIINX
yIpyTHe BOJIHBI,

— OOBSCHATH: IPUUMHY 3aTyXaHUs CBOOOHBIX KOJIEOaHMUIA; B
YyeM 3aKJIH04aeTCsl ABJIeHHE Pe30HaHCa; HAOII0AaeMBblid OTIBIT 1O
BO30YKICHHIO KOJIEOAHHMI OJTHOTO KaMEepTOHA 3BYKOM,
HCITyCKaeMbIM JAPYTUM KaMEPTOHOM TaKOM K€ YacCTOTHI,
MIOYEMY B razax CKOpOCTb 3ByKa BO3PACTAET C MOBBILIEHUEM

Icmemuueckoe 6ocnumanue

l[elmocmu HAYYHO20
NO3HAHUA
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TEMIIepaTyphl,
— Ha3bIBaTh: (PU3NUECKUE BEIHUMHBI, XapaKTEPU3YIOIIHE
KosiebaTenbHOE JBM)KEHUE; YCIOBHE CYIIECTBOBAHHUS
He3aTyXaroluX Kojaebanuit; Gpu3nueckrue BeInUrHbI,
XapaKTCPUIYIOIUC YIIPYTHUEC BOJIHBI; JUAIIa30H YaCTOT
3BYKOBBIX BOJIH;

— pas3jinvdaTh NOICPCUHBIC U ITPOAOJIBbHBIC BOJIHBI;

— MPUBOAUTH 00OCHOBAHUS TOTO, YTO 3BYK SIBIISIETCS
MPOAOJIBHOM BOJIHOW;

— BBIJBUTATh FMIOTE3bl: OTHOCUTEIHHO 3aBUCUMOCTH BBICOTHI
TOHA OT YaCTOThI, @ TPOMKOCTH — OT aMILJIUTYAbI KoJeOanui
MCTOYHUKA 3BYKa; 3aBUCIMOCTH CKOPOCTH 3BYKa OT CBOWCTB
CpeZbl M OT €€ TEeMIEPaTyPHI;

— MPUMEHSATH 3HAHUS K PEUICHUIO 3a]1a4;

— HaOII0AaTh SBJICHUE 3BYKOBOT'O PE30HAHCA;

— MPOBOJIUTH HCCIEAOBAaHUE: 3aBUCUMOCTH IepHOJIa
KOJICOAHUH MPYKMHHOTO MasiTHUKA OT MAacChl Tpy3a M U
YKECTKOCTH MPYKUHBI K; 3aBUCHMOCTH Tepro/ia (4acTOThI)
KOHe6aHI/Iﬁ MasTHHKA OT JJIMHBI €T0 HUTH,

— MPEACTaBIATH PE3yJIbTaThl K3MEPEHUI U BHIUMCIICHUN B
BUJIE TaOIHLI;

— paboTaTh B Ipy1IIE;

— CJIylIaThb OTUCT O pEC3yJibTaTax BBIIIOJHCHUS 3alaHUS-
NPOEKTa; CAYIIaTh T0KIA[, 3a/1aBaTh BOIPOCH! U MPUHUMATh
y4dacTue B 00CYXAEHUH TEMBI

QHGKTpOMaI‘HI/ITHOG
I10JIC

25

ONEeKTpOMarHuTH
ast MHIYKIUS

ONEeKTpOMarHuTH
BIC BOJTHBI

12

13

— Jlenatb BBIBOJIbI O 3aMKHYTOCTH MarHUTHBIX JIMHUH 1 00
0cJ1abJIEHUU TIOJIS C YIaJIEHUEM OT MPOBOJIHUKOB C TOKOM;
— HaOII0AaTh ¥ OMMCHIBATh OMBITHI, TOATBEPKAAIOLIHE
MTOSIBJIEHUE AJIEKTPUYECKOTO MOJIS TPU U3MEHEHUH MATHUTHOT O
TIOJIsL, U JIE€1aTh BBIBOJBI;

— Ha0JII0/1aTh: B3aMMO/ICICTBHE aTFOMUHUEBBIX KOJIEIl C
MarHuTOM, sIBJICHUE CAMOMHIYKIIMH; OIBIT I10 U3JIYYCHUIO U
[IpUEMY JIEKTPOMarHUTHBIX BOJH; CBOOOIHBIE
AIIEKTPOMAarHUTHbIE KoJIeOaHus B KoyieOaTeIbHOM KOHTYPE;
ABJIEHUS UHTep(DEepeHIINH, TUPPAKIIUHI U TUCIIEPCUU CBETA,
pasyioKeHue Mmyyka Oeoro CBeTa B CHEKTP MpHU €ro
MIPOXOKIACHUH CKBO3b NIPU3MY U MOJIyueHue OeIoro cpera

I'pasxcoanckoe u oyxoeno-
Hpaecmeennoe 60cnumanue

Tpyooeoe eocnumanue

IKonozuueckoe socnumanue
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IIYyTEM CII0KEHHUSI CIEKTPAIIBHBIX LIBETOB C TOMOIIBIO JIMH3BI;
CIUTONTHOM M JIMHEHYAThIE CIIEKTPhI UCITYCKAHMUS;

— (opmynrpoBaTh MPABUIIO IPABOM PYKH TSI COJICHOMIA,
npaBuiio OypaBumka, npaBuiio Jlena;

— ONPEACIISITH HANPABJIEHUE AJIEKTPUIECKOTO TOKA B
IIPOBOJIHUKAX U HAINPABJICHUE JIMHUI MarHUTHOTO MOJIS;
HallpaBJICHUE CUJIBIL, ACUCTBYIOLICH Ha DJIEKTPUUYECKUM 3apsi,
JIBIKYIIMICS B MArHUTHOM I10JI€, 3HAK 3apsJa U HAIPaBIICHUE
JIBIJKEHUSI YaCTHUIIbL;

— 3anucbiBaTh (OPMYIy B3aUMOCBSI3U MOYJI BEKTOpa
MarHuTHOM MHAYKIIMM MarHMTHOTO TOJIsl C MOJTyJIEM cuJibl F,
JCUCTBYIOIIEH HA MPOBOIHKK UTUHO# |, pacmonoxeHHbIi
MEPIECHANKYIISIPHO JIMHUSAM MarHUTHOM MHIYKIIUH, U CUJION
ToKa | B MpOBOHUKE;

— ONMCHIBATHh 3aBUCUMOCTh MarHUTHOI'O IOTOKA,
MIPOHU3BIBAIOLLETO IJIOIIAb KOHTYPA, OT UHAYKIIUU
MAarHUTHOTO TOJISI U OT OPUEHTAMU KOHTYpa IO OTHOIIEHUIO K
JMHUSAM MAarHUTHON MHAYKLMH; PA3IHUUS MEXITY BUXPEBBIM
ANEKTPUYECKUM M JIEKTPOCTATUYECKUM TOJISIMU;

— MPUMEHSATH MPABUJIO OypaBUMKa, IPABUIIO JIEBOH PYKU;
npaBwio JIeHa 1 npaBuiIo NpaBod PyKH JUIsl ONPEAECICHUS
HaIlpaBJIEHUsI NHIYKIMOHHOTO TOKa;

— paccka3biBaTh 00 YCTPOMCTBE M MPUHIIUIIE ICUCTBUS
reHeparopa NEPEMEHHOI0 TOKA; O Ha3HAYEHUH, YCTPOMUCTBE U
MIPUHIUIIE ACHCTBUS TpaHchopMaTopa, ero NMpUMEHEHUH; O
MPUHIUIIAX PAIUOCBA3HU U TEJIEBUICHHUS;

— Ha3bIBaTh CIIOCOOBI YMEHBIIICHHS TIOTEPh AIEKTPOIHEPTHHI
MU Tiepeiaye ee Ha OONbIINe PACCTOSIHUS, Pa3THYHbIC
JTAATia30HbI AJIEKTPOMArHUTHBIX BOJIH, YCIIOBHUSI 00pa3oBaHUs
CIUIOLIHBIX U TUHEHYATBIX CIIEKTPOB UCITYCKAHNUS;

— MPUMEHSATH 3HAHUS K PEHICHUIO 3a]1a4;

— IPOBOAUTH IKCIEPUMEHT 10 U3YUECHUIO SIBJICHUS
AJEKTPOMArHUTHON UHYKIINH;

— AQHAJIM3UPOBATH PE3YJIbTATHI SKCIIEPUMEHTA U JETaTh
BBIBOJIBI,

— paboTaTh B rpyIIe;

— CJIyIIaTh AOKJIAJbl, 3aaBaTh BOPOCHI U MPUHUMATh

45




y4aCTucC B OGCy)K,Z[eHI/II/I TCMbI

Crpoenue aToma u
aTOMHOTO sijipa

19

Hcenyckanue u
IOTJIOICHUE
CBETa aTOMOM

Crpoenue
aTOMHOTO sijipa

S nepubie
peakuuu

— OmnuceiBaTh: onbITH Pesepdopaa mo obHapykeHU 0
CJIO)KHOT'O COCTaBa PaJAMOaKTUBHOIO U3JIy4EHHs U 10
HCCJIEJOBAHMIO C IIOMOILBIO PACCESHUS | |-4aCTUL CTPOEHUS
aToMa; MPOLECC JENICHU s/Ipa aToMa ypaHa;

— OOBSICHATD CYTh 3aKOHOB COXPAHEHHUSI MaCCOBOTO YHCIIA U
3apsizia Ipy paAuoaKTUBHBIX IPEBPALLCHUSX; — OOBSACHATD
U3JIy4YEHHUE U MOTJIOIIEHUE CBETa AaTOMAaMHU U IIPOUCXOXKIEHNE
JMHEWYAThIX CIIEKTPOB Ha OCHOBE MocTynaToB bopa;

— OOBACHATH (PU3NYECKUNA CMBICII IOHATHUI: SHEPIHsl CBS3H,
nedeKT Macc, enHas peakius, KpUTHIecKas Macca;

— IPUMEHSATh 3aKOHBI COXPaHEHHsI MAaCCOBOI'0 YHUCIIA U 3apsia
IIPY 3alIUCH YPABHEHUH SEPHBIX PEAKLIUN;

— Ha3bIBaTh YCJIOBUS MPOTEKAHUS YIPaBIseMON LieHON
peaxuuu, npeumyuiecTsa u Hegocratku ADC nepea ApyrumMu
BUJAMH 3JIEKTPOCTAHLUH, YCIOBUS NPOTEKAHUS TEPMOSICPHON
peaxkuuu;

— Ha3bIBaTh (PU3NYECKHE BEIMYMHBL: [TOIIOIIEHHAs 1032
U3Ty49eHUs, KOO (OUIIMEHT KauecTBa, YKBUBAICHTHAS /1034,
HepuoJl MoTypacnaa;

— paccka3bIBaTh O HA3HAYEHUHU sJIEPHOIO PeakTopa Ha
MEJIEHHBIX HEUTPOHAX, €r0 YCTPONCTBE U MIPUHIIMIIE
JIEUCTBHS,

— NPUBOJUTH IPUMEPBI TEPMOSAEPHBIX PEAKIUH;

— MPUMEHSATH 3HAHUS K PELICHUIO 3a/1a4;

— U3MEPSTh MOLTHOCTH JJO3bl PaJAHALMOHHOTO (hOHA
JIO3UMETPOM;

— CPaBHUBATh MOJIyYE€HHBIN pe3yabTaT ¢ HAUOOIBIIUM
JOTTYCTUMBIM JJIs1 4YeJIOBEKa 3HaUCHHEM;

— CTPOUTH IpayK 3aBUCUMOCTH MOILTHOCTH JJO3bI U3ITy4EHUS
MIPOJYKTOB paclaja pajoHa OT BpEeMEHHU; — OLIEHHUBATh IO
rpaduKy nepruo noiaypacraaa IpoayKTOB pacnaia paJoHa;
— paboTaTh B rpyIe;

— cIywmaTh JI0KJaj, 3aJaBaTh BOIIPOCHI U IPUHUMATh Y4acTHE
B 00CY)KJICHUU TEMBI

Tpyooeoe éocnumanue

Ixonozuueckoe socnumanue

Crpoenue u
HBOJTIOIHS

Crpoenue u
IBOITIOIHS

— Habmonate cnaiiapl uinm gotorpadun HeOECHBIX 0OBEKTOB,;
— HA3bIBaTh TPYNTBI 00BEKTOB, BXOAANMX B COTHEUHYIO

Ilampuomuueckoe
6ocnumanue
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Bcenennoit

Bcenennoit

CUCTEMY; IPUUYUHBI 00pa3zoBaHus nsaTeH Ha COJHIIE;

— MPUBOAUTH IPUMEPHI U3MEHEHHUS BU/Ia 3BE€3/IHOT0O HeOa B
TEYCHHE CYTOK;

— CpaBHUBATh IUIAHETHI 36MHOM T'PYIIIIbI; MJIAHETHI-TUTAHTHL;
— aHanu3upoBath (HoTorpaduu WK CIANIBI IUIAHET,
¢doTorpaduu COTHEUHON KOPOHBI M 0Opa30BaHUI B HEH;

— onuckiBath (hoTorpadun Manbx Tea COTHEYHON CHCTEMBI;
TPU MOJIETIN HeCTallMOHapHOH BceneHno, nmpeiokeHHbIe
®puamMaHoMm;

— 00BSACHATDH (PU3HUECKHE MPOLECCHI, TPOUCXOSIINE B HEAPAX
ConHIa 1 3Be3/1; B YeM MPOSBISICTCS HECTAIMOHAPHOCTh
Bcenennolii;

— 3aIMCHIBATh 3aKOH Xa00i1a;

— JIEMOHCTPUPOBATH MPE3EHTAIIMHU, YIaCTBOBAThH B
00CY)KJI€eHUH Npe3eHTalui

I'pasxcoanckoe u oyxoeno-
HpaecmeeHHoe 60CNUMAHUe

Llennocmu nayunozo
no3Hanus

Ixonozuueckoe socnumanue

Peszeps

4

COI'JTACOBAHO

COTI'JIACOBAHO

[Iporokon 3aceanus METOIHIECKOTO 3amecTuTens aupextopa no YMP
y

oOBbeTMHEHUA yqu'reneﬁ MaTCMAaTHKH,

¢usuku 1 undopmatuky MOBY
COILLI Ne82

oT 26 aBrycra 2021 ropna Ne 1

/

XnononuHa T.B.

26 asrycra 2021 roaa

' / ~ Kysnenosa C.H.
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