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HJIaHI/IpyeMBIe pe3yJbTaThbl OCBOCHUA IIpEaAMETA.

Jluunocmuvie pesynomanul
1) nampuomuueckoe eocnumanue:
MPOSIBIICHUEM HWHTEpeca K TPOIUIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH, IICHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHUSM POCCUMCKUX MATEMAaTUKOB M POCCHUHUCKOM MAaTEMaTUYECKOM IIKOJbI, K
HCII0JIb30BAHUIO ATUX JOCTHKEHHH B IPYTUX HAYKAX M MPUKIIAJIHBIX chepax;
2) epascoanckoe u 0yX08HO-HPABCMBEEHHOE 80CNUMAHUE:
TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEH TpaKTaHWHA U PEATU3AINH €T0 TPaB, MPEICTABICHUEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHHMA, MPOLEAYP
TPpaKJIaHCKOTO 0O0IecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO ITHUYECKUX
mpo0ieM, CBSI3aHHBIX C TPAKTHYECKUM MPUMEHEHHEM JOCTH)KCHHI HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAITLHO-ITUYECKHUX MPUHITUTIOB B IEATEIIHHOCTH YIEHOTO,
3) mpyooeoe socnumanue:
YCTAHOBKOW HAa AaKTHBHOE YYacTHEe B PEIICHHM NPAKTHYECKUX 33/Jad  MaTeMaTHYEeCKOM
HAIPaBJICHHOCTH, OCO3HAHWEM BaXHOCTH MaTEMAaTHYECKOTO O0Opa3oBaHUS Ha MPOTSHKCHUU Beei
KU3HHA JUIS YCIIEITHOW MPOQEeCCHOHATBHON JEATeIbHOCTH W PAa3BUTHEM HEOOXOJWMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM W TOCTPOCHHEM HHIUBUAYAIBHOW TPACKTOPUU OOpa30oBaHUS U KUZHECHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MIOTPEOHOCTEHH;
4) sacmemuueckoe socnumaHue:
CIIOCOOHOCTBIO K SMOIIMOHATBPHOMY U 3CTETUYECKOMY BOCITPUATHIO MATEMAaTHIECKUX 00OBEKTOB, 3a/1a4,
pElIeHU, pacCyKIeHHUM, YMEHHUIO BUIETh MaTEMaTHUECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;
5) yennocmu nayunozo no3Hanus.
OpHEHTAIle B NEATEJIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX IPEACTaBICHHI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI YEIOBEKa, MPUPOIbI U OOIIECTBA, TOHUMAHUEM MaTeMaTUYECKON HayKu
Kak cdepbl YeloBEYECKOW JIeATENbHOCTH, JTamoB €€ pa3BUTHS M 3HAYUMOCTU Ui Pa3BUTHUSA
LUMBUIIU3ALMY, OBJIAJICHUEM SI3BIKOM MaTeMaTUKH W MaTeMaTH4YeCKOW KyJIbTypoil Kak CpeACTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM ITPOCTEHIIINMH HAaBBIKAMH HCCIIEIOBATENBCKOM 1EATEIbHOCTH;
6) usuueckoe socnumanue, Gopmuposarue Kyibmypsbl 300p06bs 1 IMOIIMOHATILHOTO O1a20NONYYUL.
TOTOBHOCTBIO MPUMEHSTh MATEMAaTUYECKUE 3HAHUSI B UHTEPECAX CBOETO 3/10POBbsS, BECHHUS 3J0POBOTO
oOpa3a >XM3HU (370pOBOE MHUTaHUE, COATAHCHPOBAHHBIN PEXUM 3aHATHUH U OTAbIXA, pEryispHas
¢uznueckass akTUBHOCTbH), C(POPMUPOBAHHOCTHIO HaBbIKa pediieKCHH, MPU3HAHHEM CBOEro IpaBa Ha
OLIMOKY M TAaKOTO K€ MpaBa IPYroro 4eloBeKa;
7) 9KONI02UYeCKOe OCRUMAHUE:
OpHUEHTAIlMel Ha MPUMEHEHHEe MaTeMaTHUYeCKUX 3HAHWM Ui pelieHus 3a7ad B 00JIacTH COXPAaHHOCTH
OKpY)Kalollel cpefpl, IUIAHUPOBAHMS TOCTYIIKOB M OIICHKM HMX BO3MOXHBIX TOCIEICTBUN IS
OKpY)KaIoIllel Cpelbl, OCO3HAHHEM TJ00aTbHOrO XapakTepa JKOJOTHYECKUX MpoOiIeM U MyTel ux
pelIeHNUS;
8) aoanmayus Kk uUsSMEHAIOWUMCSL YCI08UAM COYUANLHOL U NPUPOOHOU CPeobl:
TOTOBHOCTBIO K JCWCTBHSIM B YCJIOBHSIX HEONMPEAECNEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO NeSITeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX JTIO/ICH,
MpHOOpeTaTh B COBMECTHOM /I€ATEIHHOCTH HOBBIC 3HAHMSI, HABBIKM M KOMIIETCHIIMU U3 OMbITA APYTHUX;
HEO0OXOIMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4YHcle (OPMYITHpPOBATH UAEU, TIOHATHUS,
runoTe3bl 00 Oo0BbEKTaxX W SIBIECHUSX, B TOM YHCIE paHee HE HM3BECTHBIX, OCO3HABATh NEPUITUTHI
cOOCTBEHHBIX 3HAaHUH 1 KOMITETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYaIlMI0 Kak
BBI30B, TpeOyIOImM KOHTPMEp, KOPPEKTUPOBATh TMPUHUMAEMbIE pEIICHUS U  JCHCTBHS,
(hopMyITHUPOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OTIBIT.



Memanpeomemnule pe3yrvmamol
Ilo3nasamenvHole yHUBepcanibHuvle yieOHbie 0eticmeus.
baszoevie nocuueckue deticmeus:
BBISIBIISITh M XapaKTEpU30BAThb CYHIECTBEHHbIE IPU3HAKK MATEMaTHUUYECKUX OOBEKTOB, IOHSATHM,
OTHOIICHUH MEXIY TMOHATHSIMH, (OPMYIUPOBATH ONpEACTCHHUS NOHATHH, YCTaHABIMBATh
CYIIECTBEHHBI NpPU3HAK KiaccH(UKAIMK, OCHOBAaHUS M OOOOIIEHUS W CPaBHEHUS, KPUTEPUU
IIPOBOJMMOTO aHAJIM3a;
BOCIIPUHUMATh, (POPMYJINPOBATh U MPEOOPa30BbIBATh CYKJEHUS: YTBEPAUTEIbHbIE U OTPULATEIbHBIE,
€IMHUYHbBIE, YACTHBIE U OOILINE, YCIOBHBIE;
BBISIBJISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IMPOTUBOpEUMs] B (akTaX, JaHHBIX,
HAOMIOIEHUSAX W YTBEPXKICHHSIX, IpelyiaraTb KPUTEPUM IS BBISBJICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;
JIeNIaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, A€yKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTUU;
pa3bupatrh 10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KJIEHUH (IIpsIMble M OT IPOTHBHOIO), MPOBOIUTH
CaMOCTOSITEJIbHO HECIIOJKHBIE JI0KA3aTeIbCTBA MAaTEMAaTUYECKUX (DAKTOB, BHICTPAUBATh apryMEHTAIHIO,
MIPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXICHNUS;
BBIOMpATH CIOCOO peleHus yueOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHUS, BHIOUPATD
HauboJee MOAXOAAIUHN C YUETOM CAMOCTOSTEIbHO BbIACIEHHBIX KPUTEPHUEB).
baszosvie uccneoosamenvckue deticmeaus:
HCI0JIb30BaTh BOIMPOCH! KaK HCCIEA0BATEIbCKUI MHCTPYMEHT IMO3HAHUS, (pOpMyIHpoBaTh BOIPOCHI,
¢bukcupymolue MNpoTUBOpPEUne, MpoOJeMy, CAMOCTOSITEILHO YCTAHABIMBATH HCKOMOE U JIaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;
MPOBOJUTH IO CAMOCTOSITEJIbHO COCTaBJICHHOMY IIJIaHY HECJIOXKHBIM SKCIEpUMEHT, HEOOJbIIOe
UCCIIEIOBAHUE TI0 YCTAHOBIIEHUIO 0COOEHHOCTENH MaTeMaTHu4ecKoro o0beKTa, 3aBUCUMOCTE 00BEKTOB
MEXTy COOO0i;
CaMOCTOSITENIBHO ~ (OpPMYIHpPOBaTh O000OIIEHHS W BBIBOABI 10 pe3ylbTaTaM MPOBEAEHHOIO
HaOJIOJICHUS, MCCIIEIOBAHUS, OLIEHUBATH JIOCTOBEPHOCTH IIOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
000011IeHMIT;
MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKKe BBIIBUraTh MPEAINOJIONKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.
Paboma ¢ ungopmayueti:
BBISIBIISITh HEJOCTATOYHOCTh U HM30BITOYHOCTH MH(OpPMAIMH, TAHHBIX, HEOOXOIUMBIX IJIsi pPEHICHHUs
3a/1auu;
BBIOMpATh, aHAJIU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH HHGOPMALUIO PABIUYHBIX
BUJIOB ¥ (POPM IpEACTABICHUS;
BbIOMpaTh (opMy MpeacTaBiIeHUS WHGOPMALUU U WLIIOCTPUPOBATh peIIaeMble 3a7auyd CXEMaMU,
JrarpaMmamu, HHOUM rpaduKoil 1 uX KOMOMHALIMSIMU;
OLICHUBATh  HAAEKHOCTH HMHPOPMAIMM [0  KPUTEPUSM, MPEAJIOKEHHBIM  YYUTEIeM WU
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.
Kommynuxamusnule ynugepcanvhvie yuebHvle Oeticmeus:
BOCIIPUHUMATH U (POPMYIHUPOBATH CYXKIEHHUS B COOTBETCTBUH C YCIOBHUSIMU M IIENISIMU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPQKATh CBOIO TOUYKY 3pEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, TaBATh MOSICHEHU ST
M0 XO/1y pEIIeHUS 3314, KOMMEHTHUPOBAThH MOTYYCHHBIN Pe3ybTar;
B XOJIe OOCYXJEeHHs 3aJiaBaTh BOIIPOCHI MO CYLIECTBY OOCYXJIaeMOW TeMbl, MPOOJIEMBI, perraeMoit
3aJaud, BBICKa3blBaTh MJICH, HAllEJICHHbIE HAa TOUCK PEIICHUs, COMOCTaBJIATh CBOU CYKICHHUS C
CYXKJIEHUSIMM JPYrMX YYaCTHUKOB JHajora, OOHApYyKHMBaTh pa3IMuUMe U CXOJCTBO IO3UIMHA, B
KOppeKkTHOi (opme (opMyarpoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS; NPEACTABIATH PE3yIbTaThl
peleHust 3ajaud, SKCIEPUMEHTa, MCCIEeJOBaHUs, IMPOEKTa, CaMOCTOATENbHO BHIOMpATh (opmar
BBICTYIIJICHUS C YUETOM 3a/1a4 MPE3EHTALMH U OCOOCHHOCTEN ayAUTOPUH;
MOHUMATh M HUCIOJB30BaTh MPEUMYIIECTBA KOMAHTHOW M WHAWBUIYaTbHOW pabOTHI MpPU pEIICHUU
y4eOHBIX MaTEeMaTUYECKHX 337124,



NPUHAMATh IIeJIb COBMECTHOW JESTEIBHOCTH, IJIAHWPOBATH OPraHMU3AIMI0 COBMECTHOW paboThI,
pactipeensaTh BHAbI PadoT, JOrOBapUBATHCSA, OOCYKIATh MPOIECC M pe3yiabTaT padoThl, 0000IIaTh
MHEHHS HECKOJILKHUX JTIOJICH;

y4acTBOBATh B I'PYMIOBBIX (hopMax paboTsl (00CYXIeHHsS, OOMEH MHEHUSIMH, MO3TOBbIE IITYPMbI U
JpyTrUe), BBINOJHATH CBOIO YacTh PAa0OTHI U KOOPJMHUPOBATH CBOU ACUCTBHUS C JIPYTUMHU WICHAMHU
KOMaH/bl, OIICHMBATh KAueCTBO CBOET0 BKJIaga B OOMMH TPOAYKT MO  KPUTEPHSIM,
cOpPMYIMPOBAHHBIM YYaCTHUKAMH B3aHMOJACHCTBHSL.

Pecynamusnvie ynusepcanvuvie yuebnvle oeticmeus

Camoopeanuzayust.

CaMOCTOSITEJIBHO COCTaBJISITH IUIaH, QJIFOPUTM peEllIeHUs 3aJaud (WIK €ro 4acTh), BHIOMpaTh crocod
pemeHust ¢ y4€TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M
KOPPEKTHPOBATh BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(pOPMAIINH.

CamoxoHmpons.

BIQJETh  cloco0aMu  CaMOIIPOBEPKH, CAMOKOHTPOJS Mpoliecca U pe3ylbTara  pelieHus
MaTeMaTUYEeCKOU 3a1a9Hu;

MPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPH PEIICHUH 3a]1a4d, BHOCUTh KOPPEKTHUBEI B
NeITeTbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX OITHUOOK, BBISIBJICHHBIX TPYAHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yJbTaTa NEATEIHHOCTH IMOCTABICHHOW IENW W YCIOBHSIM, OOBSICHATH
NPUYUHBI  JIOCTH)KCHUS WM HEJOCTIDKEHWS IIeHM, HaxXOJUTh OIMMOKY, 1aBaTh OIICHKY
MIPUOOPETEHHOMY OIIBITY.

IIpeomemmusie pezyromamol
7 Knacc
Obyuarowuiicss Hayuumcs:

--pacro3HaBaTh MEXaHUYECKUE SIBJICHHS W OOBICHATH HAa OCHOBE HMCIOIIMXCS 3HAHWUW OCHOBHBIC
CBOWCTBA WJIM YCJIOBUA TPOTEKAHHWS OTUX SBJICHWNA: pPABHOMEPHOE H PABHOYCKOPEHHOE
MPSIMOJTMHENHOE IBH)KEHHE, CBOOOIHOE TIAZICHUE TEIT;

-- OINHACHIBaTh M3y4YCHHBIC CBOWCTBA TEJ W MEXAHWYECKHE SIBJICHUS,  HUCIOJNB3yd (PU3MUECKHUE
BEJIMYUHBI: ITyTh, CKOPOCTh, YCKOPEHHUE, Macca Teja, INIOTHOCTh BEIIECTBA, CHIIA, JaBICHUE, UMITYJIBC
Tela, KUHETUYECKas OJHEpPrus, NOTCHIHAJIbHAs DHEPrus, MeXaHWuyeckas padoTa, MeXaHHYecKas
MoiHocTh, KITJ[ mpocTtoro Mexanusma,

-- QaHAJIM3UPOBATH CBOMCTBA TEJI, MEXaHUYECKUE SBJICHHS M MTPOIIECCHI, UCIOJIb3Ys (PH3NUecKrue 3aKOHBI
Y TIPUHITUIIBL: 3aKOH COXpaHEHHUs SHEPTHH, 3aKOH BCEMUPHOTO TATOTCHHSI, PABHOICHCTBYIOIAS CHUJIA;
pelaTh 3aJa4M, HCIHOJb3ys (u3ndeckne 3akoHbl (3akoH ['yka, 3akoH Ilackans, 3akoH ApxXuMmena)
dbopmysbl, CBs3bIBarONIMEe (PHU3MYECKHME BENMYMHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca TeJa,
IUIOTHOCTh BEIIECTBA, CUJA, JABJICHHE, HMMIIYJIbC Tella, KWHETHYECKas JHEprus, MOTEHIHAIbHAS
JHEPTHsl, MEXaHWYeCKas paboTa, MexaHu4deckas MomHocTh, KIIJ[ mpocTtoro Mmexanusma, cujia TpeHUs
CKOJIbKEHUS); Ha OCHOBE aHallM3a YCJIOBHSI 33aJlaud BBIACIATH (PU3MUECKHe BEIMYUHBI U (POPMYIHI,
HEOOXOUMBIE JIJIsl €€ PEIICHHMS, U IPOBOIUTH PACUYETHI;

-- pacrmo3HaBaTh TEIUIOBBIC SIBJICHUS M OOBACHATH HAa OCHOBE HMMECIONIMXCS 3HAHUH OCHOBHBIC
CBOMCTBA WJIM YCJIOBHS NPOTEKaHWsI 3TUX sBIeHM: nuddy3us, usMeHeHue oObEMa Ten mpu
HarpeBaHUU (OXJaXKJEHUU), OONbIlas CKUMAaEMOCTh Ta30B, Mallasg CKHMaeMOCTh MKHJIKOCTEH u
TBEPJIBIX TEJ; Pa3IMYaTh OCHOBHbIE MPU3HAKH MOJENIEH CTPOEHHUS T'a30B, KUJIKOCTENH U TBEPABIX TEN;
aHAIIM3UPOBATH MPOOIEMBI COXPAHHOCTH MPUPOTHBIX CUCTEM PETHOHA.

Obyuarowuiicsas noay4um 03MONCHOCIb HAYUUMbCA.!

-- HUCIIOJIb30BaTh 3HAHHMS O MEXAHUYCCKHX SIBJIICHHSX B IOBCCOHCBHOM KM3HU JUII OOCCIICUCHHS
0€30MacHOCTH TpU OOpalieHuH ¢ TpuOOopaMu W TEXHHUUYECKUMH YCTPOWCTBAMU, IJIsi COXpaHEHHS
3JI0pPOBbS U COOIOICHUS HOPM DKOJIOTUUYECKOTO MOBEJICHHSI B OKPYXKAIOIIeH cperie;

-- MPUBOAUTH MPHUMEPHI MPAKTUYECKOTO WCIOIH30BAHUS (DU3MUECKUX 3HAHUH O MEXaHHMYeCKHX
SIBJICHUAX U (U3NYECKUX 3aKOHAX; IPUMEPHI UCTIOIB30BaHUsI BO30OHOBIISIEMBIX NICTOYHHKOB YHEPTHUH,
AKOJIOTUYECKHUX MOCJEICTBUIM HCCIEOBAaHN KOCMUUECKOTO MPOCTPAHCTBA;
pa3nuyaTh TPAHUIBI TPUMEHUMOCTH (PU3NYECKIX 3aKOHOB;



-- HCIOJI30BAaTh MPUEMBI TMOWUCKA W (DOPMYIMPOBKH JOKA3aTEILCTB BBIABUHYTBHIX THIIOTE3 U
TEOPETUYECKHUX BBIBOJIOB HA OCHOBE AMITMPHUECKU YCTAHOBJICHHBIX (DAKTOB;
BBIJICTISITh, «CIICHUPOBATEY, TPOSKTUPOBATH ITyTH PEIICHUS TPOOJIEM PETHOHA.
8 Kacc

Obyuarowuiics Hayuumcs:
--pacrio3HaBaTh TEIUIOBBIC SBJICHUS U OOBSCHATH HA OCHOBE MMCIOIINUXCSI 3HAHUI OCHOBHBIC CBOWMCTBA
WIM YCIIOBUS TPOTCKAHUS 3TUX sBIeHWH: auddysus, m3MeHeHne o0ObEMa Ten TPH HArpeBaHUU
(oxnaxkneHun), OOJbIIAsT CKUMAEMOCTh Ta30B, Majlasg COKHUMAEMOCTh KHUIKOCTEH W TBEPABIX TEII,
TEIJIOBOE PaBHOBECHUE, UCTIAPCHUE, KOHJICHCAIHSI, TUIABJICHNE, KPUCTAUIN3ANS, KATICHUE, BIAXKHOCTh
BO3]lyXa, Pa3JINIHBIE CTIOCOOBI TEIIONEePEIauH;
--OINUCHIBATh M3YYCHHBIC CBOMCTBA TEN W TCIUIOBBIC SIBJICHHUS, HCIIOJB3YS (DM3HUSCKUE BEITUYHHEIL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPrUs, TEMIIepaTypa, yAelbHas TEIUIOEMKOCTh BEIISCTBRA,
yAenpHAs TEIUIoTa IUIABJICHHWS W TapooOpa3oBaHHs, yaeldbHAs TEIUIOTa CropaHUs TOIUIMBA,
KOA((GUITMEHT TOJE3HOTO JNEHCTBUS TEIUIOBOTO JIBUTATEIS; IPH ONWCAHUM TPABHIHLHO TPAKTOBATH
(U3HYECKUH CMBICT UCTOJh3yeMbIX BEIMYMH, WX OOO3HAYCHHS W CAWHHIIBI M3MEPEHUsS, HAXOIUTh
(hopMyITBI, CBSI3BIBAIONINE TAHHYIO (PU3MUECKYIO BETUYHHY C IPYTHMH BEIIMYNHAMH,
-- aHaJM3UPOBATH CBOWCTBA TEJ, TEIUIOBHIC SIBJICHUS W TPOIECCHI, MCIOJB3YS 3aKOH COXpPaHCHHS
SHEPTUH;
--pa3au4aTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA U €T0 MaTEMaTHIECKOS BhIPAXKCHHE,
--pemaTh 3aJa4d, HUCIOJB3ysS 3aKOH COXpaHCHHWS SHEPTHMH B TEIUIOBBIX Iporieccax, (HopMyIsl,
CBSI3BIBAIOINE (PU3UYCCKHE BEIMYMHBI (KOJUYECTBO TEIIOTHI, BHYTPECHHSSI SHEPTHs, TEMIIEpaTypa,
yaenbHas TEIUIOEMKOCTh BEIISCTBa, yICNbHAs TEIUIOTa IUIABJICHHUS W IMapooOpa3oBaHUs, yAeTbHAs
TEIIOTAa CTOPAHUS TOIUTHBA, KOA(PQPHUIIUCHT IMOJIE3HOTO JECHCTBUS TEILIOBOTO JBHTATENs): HA OCHOBE
aHaJI3a YCJOBHUS 3aJa4M BBIACIATh (U3NUYCCKHEC BEIUYMHBI W (OPMYJIBI, HEOOXOAMMBIC IS €€
PEIICHHUS, ¥ IIPOBOJIUTH PACUETHI;
--HCITOJIB30BaTh 3HAHWS O TEIUIOBBIX SBIIEHUSAX B IIOBCEIHEBHOMW  JKM3HHM I OOECIIeueHHs
0€30MacHOCTH TpH OOpalieHUH C TPHOOpaMU W TEXHHUYCCKUMH YCTPOWCTBAMH, I COXpPaHCHHS
3JI0POBbS U COOIOICHUS HOPM 9KOJIOTHYECKOTO IMOBEJICHHUS B OKPYXKAIOIICH cpejie;
--IIPUBOJIUTH TMPUMEPBI IKOJOTHYCCKUX IOCIICACTBUI pa0OOTHI JBHraTelicii BHYTPEHHErO CropaHUs
(AIBC),TermnoBbIX W THUAPOSICKTPOCTAHIIUN; IPUBOJUTH MPUMEPHI MPAKTHYECKOTO HCIOJIb30BAHHS
(U3HYECKUX 3HAHMK O TEIUIOBBIX SIBJICHUSX; pPa3jIiMyaTh TPaHUIBl IMPUMEHUMOCTH (DHU3HUCCKUX
3aKOHOB, IIOHMMAaTh BCeOOHMI XapakTep (yHIaMEHTAIbHBIX (PHU3NYECKHMX 3aKOHOB (3aKOH
COXPAHEHHUsS SHEPTrUU B TEILIOBBIX MPOIECCAX) U OTPAHHMYCHHOCTh MCIOJb30BaHUS YaCTHBIX 3aKOHOB;
npruéMamM Mmoucka ¥ (HOPMyYJIHPOBKHU J0KA3aTEIbCTB BBIJIBUHYTHIX THIIOTE3 U TCOPETHYSCKUX BBHIBOJIOB
Ha OCHOBE AMIIMPUYECCKH YCTAHOBJICHHBIX (PAKTOB;
--HaXOJUTh AJICKBATHYIO TPEIJIOKEHHOU 3amade (PU3MUECKyH0 MOJIeNb, pa3pelaTh MpodiieMy Ha
OCHOBE MMEIOIIUXCS 3HAHUH O TEIUIOBBIX SBJICHUSX C UCIOJb30BAHHEM MAaTEMAaTHYECKOIO arrmapara u
OIICHUBATh PEATLHOCTH MOJyYCHHOTO 3HAYCHUST (PU3UUECKON BEIIMUUHBI;
pacro3HaBaTh JJICKTPOMArHUTHBIC SIBJICHUS M OOBSICHATH Ha OCHOBE MMEIONIMXCS 3HAHHUHA OCHOBHBIC
CBOWMCTBA WJIM YCIIOBUSI NMPOTCKAHHS 3TUX SBJIICHHUI: AJICKTPHU3AlMs TEJ, B3aUMOJCUCTBUE 3apsjioB,
HarpeBaHWe IPOBOJHUKA C TOKOM, B3aUMOJICHCTBUE MArHUTOB, JJICKTPOMArHUTHAs WHIYKIHS,
JeCTBHE MAarHUTHOTO TIOJNIi HAa TMPOBOJHHK C TOKOM, MPSIMOJMHEHHOE pacnpocTpaHEHHE CBETa,
OTpakeHHE U MPEJIOMIICHHE CBETa, AUCIIEPCHSI CBETA;
--OMUCHIBATh HM3yYCHHBIE CBOWCTBA TEJI W JJIGKTPOMATHUTHBIC  SBICHUS, UCTONB3yd (U3NUYECKUE
BEITUYMHBL: JJIGKTPUYECKHI 3apsi, cujla TOKa, OJJIEKTPUYECKOE HaIpsHKeHHEe, DIIEKTPUUYECKOe
COTPOTHBIIEHUE, YAETbHOE COMPOTHBJICHHE BellecTBa, paboTa TOKa, MOIIHOCTh TOKa, (hoKycHOe
paccTosiHUe W ONTHUYECKas Cujla JHMH3BI, MPU OMUCAHUH MPABUIBHO TPAKTOBATh (DPU3UUYECKUN CMBICI
UCIOJIb3YeMBbIX BENMYHMH, WX O0O03HAueHUsT U EIWHUIBI W3MEpPEeHHs; yKa3biBaTh (HOpPMYIIHI,
CBSI3BIBAOIINE JAHHYIO (PU3UYECKYIO BETHUUHY C JPYTUMU BETUYHMHAMU;
--aHaJM3UPOBATh CBOMCTBA TEJ, DJIEKTPOMATHUTHBIC SBJICHHSI U TPOLECCHI, UCIONb3ysd (HU3NUYECKUE
3aKOHBI: 3aKOH COXPaHEHUS dJEKTPUUECKOTO 3apsia, 3akoH Oma ams ydacTka 1enH, 3akoH Joyms —
Jlenma, 3akoH MPSMOJUMHEHHOTO pacHpOCTpaHEHHUs CBETa, 3aKOH OTpPa)XXEHHsI CBETa, 3aKOH
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MPEJIOMJICHHUSI CBETA; MIPHU 3TOM PA3JINYATh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €0 MaTeMaTU4YecKoe
BBIPAKEHUE;
--pemaTh 331a49H, UCIOJIb3Ys (PU3NUECKUe 3aKOHBI (3akoH OMa Jyisie ydacTKa HenH, 3aKoH J[Koymns —
Jlenua, 3aKkoH MPSIMOJMHENMHOIO pacIpOCTPAHEHUS CBETA, 3aKOH OTPAXEHMUsI CBETa, 3aKOH
MPEJIOMIICHHUS CBETa) U (POPMYJIBI, CBA3BIBAIONINE (DU3NIECKHAE BEIMYMHBI (CHJIA TOKA, SJEKTPUIECKOE
HaIpsDKEHUE, JIEKTPUYECKOE CONPOTHBIIEHUE, YIEIbHOE CONPOTHUBIEHHUE BeElleCcTBa, padoTa TOKa,
MOIIIHOCTh TOKa, (OKyCHOE paccTOsHME U ONTUYecKas Cuia JHH3bL, (OpMyJabl pacuéra
AJIEKTPUYECKOTO  CONPOTHUBJIEHHUS MpPU  IOCIEAOBATEIBHOM U  [ApaJJIEIbHOM  COEAUHEHUU
MIPOBOJIHUKOB); Ha OCHOBE aHAJIM3a YCIOBHS 33aJa4yll BBIIENATH (PU3MUYECKHE BEIWYMHBI U (HOPMYIIHI,
HEOO0XOIUMBIE IS €€ PEUICHHUS, M TPOBOIUTH PACUETHI.
Obyuarowuiicas NOLYUUM 03MONCHOCTD HAYYUMBCA:
--HMCII0JIb30BaTh 3HAHUS 00 AJIEKTPOMArHUTHBIX SBJIEHUSX B TOBCEIHEBHOM KU3HU i oOecrieueHus
0€30MacHOCTH HpU OOpalieHUH ¢ NpuOOpaMU M TEXHUYECKUMH YCTPOMCTBaMH, IJIi COXpaHEHHS
3/10pOBbsI U COONIOIEHNS HOPM SKOJIOTMUECKOTO MOBEICHUS B OKpYXKaroulei cpene;
MIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCIOJIb30BaHUS (U3NYECKHX 3HAHUN O 3JIEKTPOMAarHUTHBIX
SIBIICHUSIX;
--pa3nuy4arth TpaHUIBl NPUMEHUMOCTH (PHU3MYECKUX 3aKOHOB, IIOHMMAaTh BCEOOIIMH XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHMsI DJEKTPUYECKOro 3apsifa) U OrpaHHYEHHOCTh
WCIIOJIb30BAaHMS YaCTHBIX 3aKOHOB (3akoH OMa s ydacTka nenu, 3akoH J[xoyns — JleHna u ap.);
npuéMaM NOCTPOeHus: PU3NUECKUX MOoJeNel, Moucka U (POPMYIMPOBKE JOKA3aTEIbCTB BbIABUHYTHIX
TUIOTE3 U TEOPETUUECKUX BHIBOJIOB HA OCHOBE AIMIIMPUYECKU YCTAHOBJICHHBIX (DaKTOB;
--HaxOJIUTh AJICKBaTHYIO MpPEJUIOKEHHOM 3anade (QU3MYECKYl0 MOJEeNb, pa3pelaTs MpodiemMy Ha
OCHOBE MMEIOLIUXCS 3HAHUNA 00 3JEKTPOMArHUTHBIX SIBJICHHSX C MUCIOJb30BAaHUEM MATEMAaTUYECKOTO
amnmapara ¥ OLEHHUBATh PealbHOCTh MOJYYEHHOTO 3HaYEHUS GU3UYECKON BETUUHUHBI.
9 knacc
Buinycknux nayuumes:
e coOmomaTh TmpaBuja OE30MaCHOCTH W OXpaHbl Tpyna npu padoTre ¢ y4eOHBIM U
1a00paTOPHBIM 000PYIOBAHUEM;
® [IOHUMAaTh CMBIC] OCHOBHBIX (U3MYECKHMX TEPMUHOB: (HU3NUYECKOE Tejo, (u3nyeckoe
sBJICHUE, (PU3NYecKasi BeIMYUHA, €AUHUIBI H3MEPEHNUS;
® pacIo3HaBaTh MPOOJIEMBbI, KOTOPblE MOKHO PELIUTh MPHU MOMOIIM (DU3MUECKUX METOJOB;
aHAJIM3UPOBATh OTAENbHBIC 3Talbl MPOBEICHHS HCCIEAOBAHUNA W HHTEPIPETUPOBATH PE3YIbTAThI
HaOJIO/ICHUH U OIBITOB;
® CTaBUThH OMBITHI 110 UCCIETOBAHUIO (PU3NUECKUX SBICHUIN WM (PU3NYECKIX CBOUCTB Ted 0e3
UCIOJIb30BAHUS TMPSMBIX HM3MEpPEeHHH; Mpu 3ToM GOpMYyIUpOBaTh MpobieMy/3agady yueOHOro
OKCIEPUMEHTa; COOUpaTh YCTAHOBKY W3 MPEATOKEHHOTO O0O0OpYAOBAaHUS, MPOBOAUTH OMNBIT U
(bopMyITUpOBaTh BHIBOIBI;
® TIOHMMATh POJIb SKCIIEPUMEHTA B MMOJTYUYEHUU HAyYHOU HH(pOpMaLnu;
® TIPOBOJUTH NHpPSMbIE U3MEpEHUs (PU3NYECKUX BEIMYUH: BPEMsl, PAcCTOSIHHE, mMacca Tela,
o0beM, cuia, TemrepaTypa, aTMocepHOe JaBiIeHUE, BIAXXHOCTh BO3/AyXa, HANpPSOKEHHE, CHJIa TOKa,
paavanvoHHBIA (OH (C HCMONB30BAHHEM AO03MMETPA); MPU 3TOM BBHIOMpATh ONTHUMAIBHBIM CHOCO0
U3MEPEHUS U MCII0JIb30BaTh IPOCTEHIIINE METO bl OLIEHKU IIOIPEIIHOCTEN U3MEPEHNH.
® [POBOJMTH HUCCIIEOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEIMUUH C MCIIOJIb30BAaHUEM MPSIMBIX
U3MEpPEHU: TpU H3TOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHPOBATh pe3ylbTaThl MOJYyYEHHOH
3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BUJAE TAONUIl U TpaHKOB, AeJaTh BBIBOJBI MO pe3ylbTaTaM
WCCIIeIOBAHUS;
® [POBOJMUTH KOCBEHHBbIE M3MEpPEHMsS (U3NUYECKUX BEIMYUH: MPU BBHIOJHEHUH H3MEpEeHHH
coOMpaTh OSKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MpPEUIO)KEHHOW WHCTPYKUUHU, BBIYUCIATD
3HAYeHHWE BEJMYMHBl M AHAIN3UPOBATH MOJYYEHHBIE PE3YJIbTaThl C YYETOM 3a/JaHHOH TOYHOCTH
U3MEPEHUN;
® aHANM3HPOBATh CHUTYAllUH TMPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa, y3HaBaTh B HHUX
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MPOSIBJICHUE HM3YyYCHHBIX (U3UYECKUX SBICHHHM WM 3aKOHOMEPHOCTEH M NPUMEHSTH HMEIOIINEeCs
3HAHUS JUISl UX OOBSICHEHUS],

® [IOHMMATh MPUHLHUIIEI ASHCTBHS MAIllWH, TPUOOPOB M TEXHHUYECKUX YCTPOMCTB, YCIOBHS UX
0€30I1aCHOT0 HCII0JIb30BaHMsI B IOBCEHEBHOM KU3HH,

® JCMOJb30BaTh IPU BBIIOJHEHUU YYEOHBIX 337aY HAY4YHO-TIOMYJIAPHYIO JIUTEPATYypy O
(bU3NUECKUX SABICHUSX, CIPABOYHBIC MaTepHAIIbI, pecypchl IHTepHET.

Buvinyckuux nonyuum 603MOHCHOCMb HAYYUMBCA:

® O0CO3HAaBAaTh IICHHOCTh HAy4YHBIX HCCIENOBAaHWHA, pONb (U3UKK B  paCIIMPEHHUH
IIpe/ICTaBICHUI 00 OKpYKaroIlleM MUPE U €€ BKJIaJ B YJIyULIEHUE KaueCTBa KU3HU;

® JCIIOJIb30BAaTh NPUEMBl TMOCTPOSHHS (U3NYECKUX MOJeNel, TOoucKa U (QOpPMYITUPOBKU
JIOKa3aTelIbCTB  BBIJIBUHYTBIX THIIOTE3 M TEOPETHMYECKMX BBIBOJOB HAa OCHOBE JMIIMPHYECKH
YCTaHOBJIEHHBIX (PaKTOB;

® CpaBHMBAaThb TOYHOCTb MU3MEPEHMs (PU3MUECKUX BEIUYMH MO BEIMYMHE UX OTHOCUTEIILHOMN
MOTPEIIHOCTH MPH MPOBEIEHUU NPSIMBIX U3MEPEHUII;

® CaMOCTOSITEJIbHO IPOBOJAUTH KOCBEHHbIE U3MEPEHUS U MCCIEA0BAHNUS GU3NIECKUX BEIUYUH
C HCIIOJIb30BAHUEM pAa3IMYHBIX CIOCOOOB H3MEpeHHs (PU3MUECKUX BEIMYMH, BBIOMpATh CpeiCTBa
U3MEpEHUs C yIeTOM He0O0X0AUMON TOUHOCTH U3MEPEHHH, 000CHOBBIBATH BBHIOOD cr1ocO0a U3MEPEHHUS,
aJICKBATHOTO MOCTABJICHHOM 3a/1a4e, MPOBOANTH OLIEHKY JJOCTOBEPHOCTH IMOJIYYEHHBIX PE3YJIbTATOB;

® BOCHpUHUMATh HHPOpPMAIMIO  (PU3NYECKOTO  COAEpNKAHUS B  HAayYHO-TIOMYJSPHOU
JUTepaType U CpeICcTBax MaccoBOM HMH(OpPMAlMM, KpPUTUYECKH OLIEHUBATh IOJIYYEHHYIO
nH(pOpMaLIHIO, aHATU3UPYS €€ COJIePKaHNE U TaHHbIe 00 HCTOYHUKE HH(OPMaLIUK;

e co3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOLIEHUS O (U3NYECKUX SIBJICHUIX Ha
OCHOBE HECKOJIbKMX MCTOYHMKOB MH(pOpMAlMM, CONPOBOXKAATh BBICTYIUIEHUE IIpe3eHTalMel,
YUUTBIBasE 0COOEHHOCTH ayIUTOPUH CBEPCTHHKOB.

Mexanuueckue s6neHus

Buinyckuux nayuumes:

® pacrno3HaBaTh MEXAaHUYECKUE SBJIEHUS U OOBACHATH HAa OCHOBE HMEIOIUXCA 3HAHWH
OCHOBHBIC CBOMCTBAa WJIM YCJIOBMs IPOTEKAHHMsS OJTHX SBICHUH: PAaBHOMEPHOEC M HEPABHOMEPHOE
IOBUKCHHE, PAaBHOMEPHOE W PABHOYCKOPEHHOE IMPSMOJIMHEHMHOE JBW)KCHHE, OTHOCHUTEIBHOCTH
MEXaHUYECKOr0 JIBWKEHHUs, CBOOOJHOE MaJieHHe TeJl, PABHOMEPHOE IBIKEHHE IO OKpPYKHOCTH,
UHEpLMs], B3aUMOJCUCTBUE TeJ, PEAKTHMBHOE [BMKECHUE, Iepelada OABJICHUS TBEPAbIMH TEIAMH,
KHUJKOCTSIMU UM Ta3aMH, aTMOc(epHOe JaBlieHHe, IIaBaHNe T, PABHOBECHE TBEPJIBbIX TEJl, UMEIOLINX
3aKpEIUICHHYIO OCh BpallleHUs], K0JIeOaTelIbHOE IBUKEHHE, PE30HAHC, BOJHOBOE JBM)KEHUE (3BYK);

® OIMCHIBaTh M3YYEHHBIE CBOMCTBA TE€Jl M MEXAaHUYECKHUE SBJICHMS, UCIOJIb3Yys (U3NYECKUE
BEJIMYUHBL: [IyTh, IIEpEMELICHUE, CKOPOCTh, YCKOPEHHE, TIepro/] O0OpallleHus, Macca Tella, MIOTHOCTh
BElleCcTBa, Cuia (Cuja TSDKECTH, CUjIa YIPYroCTH, CHJIA TPEHUs), JaBJIEHUE, HMITYJIbC Tea,
KUHETHYECKasl SHEPIUs, MOTEHLHAIbHAS SHEpIus, MexaHudeckass paboTa, MEXaHW4ecKas MOIIHOCTb,
KIII npu coBepuieHHH pabOThl ¢ UCIOJIB30BAHUEM MIPOCTOr0 MEXaHM3Ma, CUJIa TPEHUS, aMIUIUTY/a,
NepUoJ U YacToTa KoJieOaHWH, JUIMHA BOJIHBI M CKOPOCTh €€ PacCHpOCTPaHEHUs; MPH ONMUCAHUU
IIPaBUIBHO TPAKTOBATh (DPU3NYECKUN CMBICI HCIOJIb3YEMbIX BEIUYHMH, UX O0003HAUEHHs U €IUHUILIBI
U3MEpEHHUs, HaXoJuTh (HOPMYINbI, CBS3bIBAIOIIUE JAHHYIO (U3MUECKYIO BEJIMYMHY C JPYrUMHU
BEJIMYUHAMH, BBIYUCIATH 3HAUYCHUE (PU3UUECKOI BETUUUHBL;

® aHaJIM3MPOBATh CBOMCTBA TeJl, MEXaHWYECKUE SBJICHUS U MPOLIECCHI, UCIONb3Ys (PU3NYECKHe
3aKOHBI: 3aKOH COXPAHEHUS DHEPIHH, 3aKOH BCEMUPHOIO TATOTCHUS, IPUHIUI CYIEPIO3ULUN CUI
(HaxoxaeHue paBHojeicTBYytomen cuibl), I, I1 u III 3akons HeloTOHA, 3aKOH COXpaHEeHHs UMITYJIbCa,
3akoH ['yka, 3akon Ilackans, 3akoH Apxumena; HpU 3TOM pPa3IMYaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA ¥ €r0 MaTeMaTUYECKOE BBIPAKECHHUE,

® pa3nuyaTh OCHOBHBIE NMPHU3HAKK M3YYEHHBIX (DU3MYECKHX MOJEJei: MaTepuaibHas TOYKa,
MHEpLHAIIbHAS CUCTEMA OTCUETA,

e pemiath 3aJayd, MCIOJB3Yyd (U3MUECKHE 3aKOHBI (3aKOH COXPaHEHHs SHEPruH, 3aKOH
BCEMHUPHOIO TATOTEHUs, IpuHLuI cyneprnosuuuu cui, I, II u III 3akonsr HeroTOHA, 3aKOH COXpaHEHHUs
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uMIynbca, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena) U GpopMmyiibl, CBSI3bIBAIOUINE (PU3UUECKHE
BEJIMYMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Teja, IVIOTHOCTh BEIECTBA, CUJIA, TABJICHHUE, UMITYJIbC
TeNa, KUHETHYEeCKas OSHEprusi, NOTCHLIHAlIbHAs SHEpPrus, MeXaHWueckas padoTa, MeXaHHUYECKas
motHocTh, KII/] mpocToro Mexanu3ma, cuia TpEeHHs CKOJIbKEHHs, K03 puuueHT Tpenus, aMIunrya,
NIEPUOJ U 4acTOTa KOJICOAHUM, JJIMHA BOJIHBI U CKOPOCTb €€ PACIpPOCTPAHEHMs): Ha OCHOBE aHAJIN3a
YCTIOBHSI 3a/laud 3allCHIBATh KPATKOE YCIOBHE, BBLACIATH (DU3MUYECKHE BEIMYMHBI, 3aKOHBI M
bopmynbl, HEOOXOIUMBIE Ui €€ pEelIeHHs, IPOBOJUTH pPACUYeThl M OIEHUBATH PEATbHOCTD
MIOJIyY€HHOTO 3HAYEeHUsI (PU3NUECKON BEITHUNHBL.

Buinycknux nonyuum 603mModcHOCMb HAYUUMbCA:

® JCIOJIb30BaTh 3HAHUS O MEXAHUUYECKUX SBJICHUSAX B NOBCEIHEBHOM KU3HU JUIsl 00EeCTIEUeHUS
0€30MaCHOCTH TPH OOpAIICHWH ¢ NPUOOpPaMU W TEXHUYECKUMHU YCTPOUCTBAMHM, IJISi COXPaHCHHS
3I0pOBbsSI U COOJIIOJICHUSI HOPM 3KOJOTMYECKOrO IOBEJIEHUS B OKpYKarollell cpezae; MpHUBOIUTH
MpUMEpPbl MPAKTHYECKOTO HCIOJIb30BaHUS (U3UYECKUX 3HAHUH O MEXaHWYECKHUX SBIICHUSAX U
¢u3nuecKkux 3aKoHaX; NPHUMEpPHl HCIOJIb30BaHUS BO30OHOBJISEMBIX HMCTOYHHMKOB SHEPTUHU;
9KOJIOTMYECKUX MOCIEICTBUN UCCIIEIOBAHUSI KOCMUYECKOTO MPOCTPAHCTB;

® pa3inuyaTh TPaHMIIBl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHMMAaTh BCEOOUINI XapakTep
(yHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpAaHEHUS MEXaHWYECKON OJHEpPruM, 3aKOH COXpaHEHHs
UMITYJIbCa, 3aKOH BCEMHUPHOIO TSATOTEHMs]) M OTPAaHMYEHHOCTh HCIOJb30BAaHUS YACTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u 1ip.);

® HAaxOJWTh a/IEKBATHYIO MPEUIOKEHHOH 3a/1aue GU3NYECKYI0 MOJENb, Pa3peliaTh npodaemy
KaK Ha OCHOBE MMEIOIIMXCS 3HaHUM N0 MEXaHHMKE C MCIOIb30BaHMEM MAaTeMaTHYECKOro arapara, Tak
Y TIPU MOMOIIN METO/I0B OLIEHKH.

Tennosvie si6nenus

Buinycknux nayuumcs:

® pacrno3HaBaTh TEIUIOBBIC SIBJICHHUS M OOBACHATH Ha 0a3e MMEIOIIMXCS 3HAHUH OCHOBHBIE
CBOMCTBA WJIM YCIOBMs MPOTEKaHWs OSTHX SBICHUH: Iuddy3us, U3MEHEHHe o0beMa Tel IpH
HarpeBaHuM (OXJIaXJAEHUM), Oojblllas CHKMMAaEeMOCTh Ia30B, Majas CKUMAeMOCTb >KUIKOCTEH U
TBEPIBIX TeJ; TEIUIOBOE PABHOBECUE, MCIApEHUE, KOHJCHCAllMs, IUIABJICHHE, KpHUCTaIM3alus,
KUIIEHHE, BIAXKHOCTh BO3/yXa, PA3JIMYHbIE CIOCOOBI TeIIoNepeaauu (TemIonpoBOIHOCTb, KOHBEKIIHS,
U3y4YEHUE), arperaTHble COCTOSIHMSI BEIIECTBA, MOMIOIIEHUE SHEPIUU MPU MCIAPEHUH KUIKOCTH U
BbIJICJICHUE €€ IIPU KOHJICHCALIMY 11apa, 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT AaBICHMUS;

® OIUCHIBaTh H3YYCHHBIC CBOMCTBA TeJl M TEIUIOBbIE SBJICHUSA, MCIOJB3yd (GHU3NUYECKUE
BEJIMYUHBI: KOJIWYECTBO TEIJIOThl, BHYTPEHHSS SHEPrus, TeMIepaTypa, YyAelbHas TEIUIOEMKOCTh
BEIIECTBA, y/ebHAs TEIUIOTA IUIABJICHMSA, yAelbHas TEIUloTa MapooOpa3oBaHuUs, yiAelbHas TEIoTa
CropaHusi TOIUIMBA, KOA()(UIMEHT I0JE3HOr0 JCHCTBUSA TEIJIOBOTO [BUraTels; NPU ONMCAHUU
IIPaBUIBHO TPAKTOBATh (PU3WYECKUN CMBICI UCIOJIBb3YEMbIX BEIMYMH, UX OO03HAUEHUS U €AUHULIBI
U3MEPEHHUs, HaXoAuTh (OPMYINbI, CBS3bIBAIOIIUE JAaHHYIO (U3MUECKYI0O BEIMUYUHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE PU3UUECKOI BETUUUHBL;

® aHaJIM3MPOBATh CBOWCTBA TeJ, TEIUIOBBIC SBJIEHMS W IPOLIECCHI, MCIOJIb3Yyd OCHOBHBIE
MIOJIO’KEHHSI AaTOMHO-MOJIEKY/ISIPHOTO YYEHHs O CTPOEHUM BEIIECTBA U 3aKOH COXPaHEHUs SHEPTUH;

® pa3iauyaTb OCHOBHBIE NPU3HAKM H3YYEHHBIX (U3MUECKUX MOJENIe CTPOEHUs ra3oB,
KHUAKOCTEN U TBEPIBIX TEI;

® MPUBOJUTH NPUMEPHl MPAKTUYECKOTO HCIOJIb30BAaHUS (PU3MUECKUX 3HAHUH O TEIIOBBIX
SIBJICHUSX;

e pemaTh 3aJa4d, MCIOJIb3Yysd 3aKOH COXPAHEHMs DHHEPrMM B TEIUIOBBIX Ipolieccax H
(dbopMmynbl, CBs3bIBAaONIUE (PU3MUECKUE BETUYMHBI (KOJUYECTBO TEIUIOTHI, TeMIleparypa, yAeiabHas
TEIUIOEMKOCTh BEIECTBA, YHAElbHas TEMoTa IUIaBJIEHUs, yJeldbHas TEIUIoTa HapooOpa3oBaHus,
yJelbHas TEIUIOTa CrOpaHHsl TOIUIMBA, KO3(P(PUIIMEHT MOIEe3HOTO AEUCTBUS TEIJIOBOTO JBUraTellsl): Ha
OCHOBE aHaJIW3a YCIIOBHUS 3a/1a4M 3alUCHIBATh KPATKOE YCIOBHUE, BBIICIATh (PU3HUECKUE BEIMYHUHBI,
3aKOHBI U (HOpMYIbI, HEOOXOUMBIE JJIsl €€ pPelIeHHs], TPOBOJAUTh PAacUeThl U OLIEHUBATh PEAbHOCTD
MOJIy4EHHOTO 3HaUCHHsI (PU3NYECKON BEJIMUHMHBL.



Buinycknux nonyuum 603MOICHOCMb HAYYUMBCA

® JCIOJb30BaTh 3HAHHUS O TEIJIOBBIX SIBJICHHUSX B TOBCEIHEBHOM >KH3HHU I OOCCIICUeHUS
0€30MacHOCTH TpHU OOpamieHUH ¢ TpuOOpaMyU W TEXHUYECKUMH YCTPOWCTBAMU, IJII COXpPaHCHHS
3I0pOBbsl U COOJIOJCHUSI HOPM 3KOJOTHYECKOrO TIOBEJICHUS B OKPYXKAIOIICH cpeae; MPUBOIAUTH
MPUMEPBI IKOJIOTUUYECKUX TOCIEACTBUI pabOThl ABUTATENIC BHYTPEHHETO CrOpPaHUS, TEIJIOBBIX M
TUPOIIICKTPOCTAHLIHIM;

® pa3MYaTh TPAHHIIBI TPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, IIOHUMATh BCEOOIIHMIA XapakKTep
(dyHIaMEHTAIBHBIX (U3MYECKUX 3aKOHOB (3aKOH COXPAHCHUS DHEPTHMHM B TEIUIOBBIX IpoIeccax) U
OTPAaHUYEHHOCTh MCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

® HaxXOJWThH A/ICKBATHYIO MPEUIOKEHHOHN 3a/1aue (PU3NIECKYI0 MOJEIb, pa3pemiaTs npodiemMy
KaKk Ha OCHOBE HMMEIOIIUXCS 3HAHUW O TEIUIOBBIX SIBJICHHSIX C HMCIOJb30BAaHHUEM MaTeMaTHYECKOTO
amnmapara, TaK ¥ IpH MOMOIIA METOJIOB OLICHKH.

Dnekmpuueckue u MasHumHbvle s61eHus

Buinycknux nayuumces:

® pacro3HaBaTh DJIEKTPOMATHUTHBIC SIBJICHHUS M OOBSCHATh HA OCHOBE HMMEIONIMXCS 3HAHUU
OCHOBHBIE CBOWCTBA WJIM YCJIOBUS MPOTEKAHUS ITUX SIBJICHUUN: DJIEKTpU3AIUs TEJ, B3aUMOJCHCTBUE
3apsJI0B, JIEKTPUUECKUM TOK U €Tr0 JeUCTBUS (TEMJIOBOE, XMMUYECKOe, MarHUTHOE), B3aUMOJICHCTBUE
MAarHuTOB, DJEKTPOMArHUTHASI WHIYKIUS, IEWCTBHE MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM W Ha
JBIDKYIIYIOCS 3apsOKCHHYIO YacTHILY, JEWCTBHE DJICKTPUYECKOTO TMOJS Ha 3apsHKEHHYIO YacTHUILy,
AJIEKTPOMATrHUTHBIE BOJIHBI, MPSMOJIUHEHHOE PachpoCTpaHEHHE CBETa, OTPaKEHUE U TPEIOMIICHUE
CBeTa, IMCIEePCUs CBETA.

® COCTaBSATH CXEMBI OJJICKTPHUYECKUX IIETIeH C TOCIIEeNOBATEIbHBIM |  IMapauIeIbHBIM
COEIMHEHUEM DJJIEMEHTOB, pa3iinyas yCJIOBHblE OOO3HAUYEHHs HIIEMEHTOB JJIEKTPUYECKUX Lenei
(MCTOYHMK TOKa, KIII0Y, PE3UCTOP, PEOCTAT, JIAMIIOUKa, aMIIEPMETP, BOJIBLTMETD).

® JCMOJb30BaTh ONTUYECKUE CXEMBI Ui MOCTPOEHHS] M300pakKeHHH B IUIOCKOM 3€pKaje U
cobuparoie TuH3e.

® ONUCBHIBATh M3YyYEHHBIE CBOMCTBA TEI M DJIEKTPOMAarHUTHBIE SIBJICHMS, WCIOJIb3Ys
¢busznueckue BEJIMYMHBL: DJIEKTPUUECKUN 3apsl, CHJa TOKa, »JJEKTPUYECKOe HampsKeHue,
AIIEKTPUYECKOE COMPOTHBIICHUE, YIEIbHOE COMPOTUBIICHUE BEIIECTBA, pab0oTa 3JMEKTPUUECKOro MOJIs,
MOIIIHOCTh TOKa, (POKYCHOE PACCTOSHHE U ONTHYEeCKas Cuia JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa; IpPHU OIMUCAHUU BEPHO TPAKTOBATH (PUIUUYECKHUI CMBICIH
UCIOJIb3YeMbIX BEJIMYMH, HUX O0O003HAYEHUS M €IUHUIBI H3MEpPEHUs; HaXOAUTb (OPMYIIbL,
CBSI3BIBAIOILINE JAHHYIO (U3UYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMHU.

® AHAJIM3MPOBATh CBOMCTBA TEJ, JJIEKTPOMAarHUTHBIE SIBJIECHUS M IPOLECCHI, HCIOJIb3Ys
(duznyecKkue 3aKOHBI: 3aKOH COXPAaHEHHUs JJIEKTPHUUECKOro 3apsijaa, 3akoH Oma ais ydacTka LeIw,
3akoH Jxoyns-JIeHna, 3akoH MPSAMOJIMHEMHOIO pACIpOCTPAHEHUsl CBETA, 3aKOH OTPA)KEHHUs CBETA,
3aKOH TPEJOMJICHHS CBETa; IMPU OSTOM pAa3IU4yaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M €ro
MAaTeMaTHYECKOE BbIpaKEHUE.

® NPUBOIUTH MPUMEPHl  MPAKTUYECKOTO  HUCMONB30BAaHUS  (PU3UYECKHX 3HAHUU O
3NIEKTPOMArHUTHBIX SIBJICHUSAX

e pemaTh 3a/Ja4yM, UCHOJIB3yd (u3MUecKue 3aKOHBI (3akoH OMa I y4yacTKa LIeNd, 3aKOH
Jxoyns-JIeHna, 3aKOH TPSAMOJIMHEMHOTO PACIPOCTPAHEHMsI CBETA, 3aKOH OTPAXKEHHUs CBETAa, 3aKOH
MIPEIOMIICHHUS CBETa) U (POPMYIIbI, CBSI3bIBAIONINE (DU3HUECKHE BEIMUMHBI (CHIIa TOKA, IIEKTPHUECKOe
HampsDKeHHUe, DIIEKTPUYECKOe COMPOTHUBIICHUE, YAETbHOE COMPOTUBJIICHHE BEIeCTBa, pabora
AIIEKTPUYECKOTO TOJIsI, MOIIIHOCTh TOKa, (POKYCHOE PACCTOSIHUE M ONTHYECKas Chja JTUH3bI, CKOPOCTh
AIIEKTPOMArHUTHBIX BOJH, JAJMHA BOJHBI M 4YacToTa CBeTa, (GOpPMyJbl pacdyera 3JIEKTPUUECKOTO
CONPOTHUBIICHUS TIPHU MOCJIENI0BATEIbHOM M IMApaUIEIbHOM COEIMHEHHH IMPOBOJHUKOB): Ha OCHOBE
aHallM3a yCJIOBUS 3a/1a4Ml 3alKChIBATh KPATKOE YCIOBUE, BBIACIATh PH3NYECKIE BETUYHUHBI, 3aKOHBI U
dbopMynbl, HEOOXOOMMBIC ISl €€ pEIICHHs, TMPOBOJUTH pacueThl M OIEHHUBATh PEaTbHOCTh
MOJIy4€HHOTO 3HAYCHUS (PU3UYECKON BETHUNHBIL.

Buvinyckuux nonyuum 603mMoACHOCb HAYUUMBCA:



® JCIIOJIb30BATh 3HAHUSA OO JJIEKTPOMArHUTHBIX SBICHHUSX B IOBCETHEBHON JKHU3HU JUIS
oOecrieyeHnss OE30MACHOCTH NpPU OOpaIleHUH ¢ MPUOOPAaMU U TEXHUYECKHMMH YCTPONCTBAMH, JUIS
COXpaHEHHs 3/I0pPOBbSI M COOJIOACHUS HOPM HKOJOTHYECKOTO IOBEACHUS B OKpYXAloIleH Cpee;
MIPUBOANUTH TPUMEPHI BIMSHUSA JIEKTPOMArHUTHBIX M3JIy4CHHI HA KUBbIC OPraHU3MBI,

® pa3nuyaTh TPAHUIBI TPUMEHUMOCTH (HU3NYECKHX 3aKOHOB, IOHMMATh BCEOOLINI XapakTep
(GbyHIaMEHTAILHBIX 3aKOHOB (3aKOH COXPAHEHHUsS OJIIEKTPUYECKOTO 3apsiga) W OrpaHHYEHHOCTH
WCIIOJIb30BAHUSI YaCTHBIX 3aKOHOB (3akoH OMa 1Sl yyacTka 1enu, 3akoH Jxoymnsa-Jlenna u ap.);

® JCIIOJIb30BAaTh NPUEMBl IMOCTPOSHHS (U3NYECKHX MOJENeH, MOMCKa H (OPMYIUPOBKH
JI0Ka3aTebCTB BBIABUHYTHIX THIIOT€3 W TEOPETHUECKMX BBIBOJAOB HAa OCHOBE AMITMPHYECKU
YCTaHOBJICHHBIX (PaKTOB;

® HAxXOIWThH A/IEKBATHYIO MPEUIOKEHHON 3a/1aue (U3NIECKYI0 MOJEIb, pa3pemiaTh npooiemMy
Kak Ha OCHOBE HMEIOIIUXCS 3HAHUKH 00 SJIEKTPOMArHUTHBIX SBICHHUSX C HCHOJB30BAaHHEM
MaTeMaTHYeCKOTO arapara, Tak ¥ P MOMOIIN METOJIOB OI[CHKH.

Coneprxanue npeamera.
7 knacc
Quzuxa u Qpuzuyeckue Memoowvl U3y4eHus NPUpoobl
Quzuxa — Hayka o npupone. HaGmronenue u onvcanue ¢uzndeckux siBjeHUN. Ouzndeckuit

IKCIIEpUMEHT. Mooldenuposanue sagienuti u 0o6vekmos npupoosl. V3mepeHue (QpU3NYEeCKUX BEIUYHUH.
MexayHnapoanas cucteMa equHull. Ou3ndecKue 3aKOHbI U TPAHUIIBI UX TPUMEHUMOCTH. Poiib pusnku
B (popmMHpoBaHUM Hay4YHOUH KapTUHBI MHUpa. HayuHblil MmeTo no3Hanus. Hayka u TexHuka
Lemoncmpayuu

- cB00OOJHOE MaJieHue Tel

- KoyieOaHUS MasTHHKA

- TIPUTSHKEHHUE CTAJIBHOTO [Iapa MarHUTOM

- CBEYEHME HUTH DJIEKTPUUECKOM JIaMITbI

- DIIEKTPUYECKHE UCKPBI
IKcnepumenmbl
- U3MEpPEHUE PACCTOSHHI

- ompeJesieHue IeHbI AeJICHUS Kbl U3MEPUTEILHOTO Ipubopa
Bueypounas desmenvnocmo

- BHECHCTEMHBbIE BEJIMYUHBI ( IPOEKT)

- HM3MEpEeHHUE BPEMEHU MEX]y yapaMu Iylbca
Cmpoenue u ceoticmea geujecmsa
Crpoenue BemniectBa. OMBITH, J0Ka3bIBAIOIINE aTOMHOE CTPOCHHE BellecTBa. TemioBoe IBUKEHHUE U
B3aUMO/ICHCTBUE YACTHI] BEIIeCTBA. ArperaTHble COCTOSIHUS BEIIECTBA
Lemoncmpayuu

- muddy3us B pacTBOpax U rasax, B BOJe

- MOJIETb Xa0THUUECKOTO JIBMKEHHUS MOJIEKYII B ra3e

- JI€MOHCTpAIMsl paciIupEeHHs TBEPIOTO Teja MPU HarpeBaHUH
IKCnepumMermol

- H3MEPEHHE pa3MEPOB MAJIBIX TEJ
Bueypounas desmenvnocms

- B JIOMAlIHUX YCIIOBUSX OIIBIT 110 ONIPENEIECHUIO Pa3MEPOB MOJIEKYJ Macia

- BMECTE C OJHOKJIACCHUKOM IPOJIENaTh OMBIT: B3SITh Yachl C CEKYHAHOM CTPENKOW, KyCOK IINarara,
TuHENKy, (GIaKkoH IyXOB M BCTaTh B pas3Hble YIibl kiacca. [lycTh Baml TOBAapuIl 3aMETUT BpeMs U
OTKpOeT (PIIakoH, a BBl OTMETHTE BpEMSs, KOrJia ModyBcTByeTe 3amax. OOBSICHUTh TaHHOE SBIICHUE,
HU3MEPUB PACCTOSIHUE.

- BBIpAlIMBaHUE KPUCTAIIOB COJIMA WJIM caxapa ( MPOEKT)

Mexanuueckue aenenus
Mexanuueckoe aBuxkeHue. OTHOCUTENBHOCTHh JBHKEHHMS. Tpaektopusa. Ilyrb. PaBHOMepHOE
neukeHue. Ckopoctb. CpeHsis CKOPOCTh




JlemoHcTpamu
- PaBHOMEPHOE NPSIMOJIMHENHOE IBUKEHUE
- 3aBHCHMOCTb TPACKTOPHH JBIKEHUS TeJIa OT BBIOOpa CUCTEMBI OTCUETa
BueypouHas 1eATeIbHOCTD
- ONpENENIEHUE CPeAHEW UIMHBI I1ara U ONpPEAEIeHUE CPEIHEH CKOPOCTHU IBM)KEHUS B ILKOILY
.CpaBHEeHHE COOCTBEHHOr0 NyTH U IepeMelleHuss 3a cyTku. CpaBHEHHE pe3yJbTaTOB MEXIY
OJIHOKJIaCCHUKaM
Junamuka
Nuepuusa. MueptHOCTh TEn. B3anmoneiicteue ten. Macca — ckansipHas BesruuHa. [1noTHOCTH
BemecTBa. Cuila — BEKTOpHas BeJIMUMHA. [[BU)KEHHE U CHIIBI.
Cuna Tsoxectu. Cuna ynpyroctu. Cuiia TpeHusl.
Hasnenue. AtmochepHoe nasienue. 3akoH Ilackans. 3akon Apxumena. Y cioBus MjIaBaHuUs Tell.
VYcnoBus paBHOBECHsI TBEPAOTO Tela
JlemoHcTpamu
- sIBJIEHUE UHEPLIUU
- CpaBHEHHME Macc TeJl C TOMOILbIO PAaBHOIJIEYHX BECOB
- H3MEepeHHue CUJIBI 10 1ehopMaliy IPY>KUHbI
- CBOWCTBA CWJIbI TPEHUS
- CJIOXEHHUE CUJI
- OapomeTp
- ombIT ¢ mapom [Tackans
- OIBIT C BeIEPKOM Apxumesa
OKCIEPUMEHTBI
- W3MEpEHUe Macchl Tena
- W3MEpEeHHe IIIOTHOCTH TBEPOTO Tela
- W3MEpPEHUE IIOTHOCTH KUAKOCTH
- HUCCIIEIOBaHKME 3aBUCUMOCTH YJUIMHEHHsI CTAIbHOM NMPY>KUHBI OT MPUIIOKEHHOM CHIIBI
- HUCCIIeIOBaHME YCIOBUN PaBHOBECHUS pbluara
- U3MepeHue ApXUMEIOBOM CHUJIIbI
BHeypouHast 1esITeabHOCTh
- HaOI0/IeHHe HHEPTHOCTH MOHETHI Ha JIUCTEe Oymaru
- OIlpeJieJIeHNe Macchl BO3/lyXa B KJlacce U AoMa
- JoMallHee HabJ0AeHne HEBECOMOCTH
- JIOMAalIHUHU OMBIT C KATYUIKOM HUTOK M HAIMCAHWE COUYMHEHUH O POJIM CUIIBI TPEHUSI B )KU3HU OBITY
CIOpPTE U T.I ( MUHH — TTPOEKT)
- OIpeleNuTh BO CKOJIBKO pa3 JaBiieHHe TaOypeTa Ha Moj Oosbllie HOXKKAMHU, YeM CHUJCHUEM U
JIaBJIEHHE CUAALIETO YUeHHKa KaXKI0ro Kjacca Ha CTYIl, CpaBHEHHE
- TOJy4€HHUE MBUIbHBIX Iy3bIpeil U 00BsICHEHUE, TI0YEMY OHU UMEIOT IapooOpasHyto popmy
- U3roToBJIEHHE (OHTAHA
- 3XOKCHHYIO CBEUKY WM Oymary BHYTPU CTaKkaHa MOJAEP’KU BBEPX JHOM, 3aTeM ObICTPO MOCTaBUTH
CTaKaH BBEPX JHOM Ha BO3AyLIHbIH mapuk. Onummre Habar01aeMoe sSBJIeHNe
- CKOHCTPYHMpOBAaTh Y U3TOTOBUTH J03aTOP KUIAKOCTH
- CKOHCTPYHMPOBaTh aBTOMAaTHYECKYIO OWIKY AJIS Kyp
- oIpeJesieHHe MIOTHOCTH COOCTBEHHOTO Tela
- HamnMcaHue WHCTPYKUUH K pu3ndeckoMy 000py0BaHuUIO ( OBITOBBIE BECHI, JMHAMOMETD)
Mexanuueckas snepeus
Oneprus. Kunermueckass osHeprus. IloTeHnmanbHas dHeprus. 3aKOH  COXPAHEHHUS
MexaHnueckoit snepruu. Ilpocteie Mmexanusmsbl. KoaduireHt none3noro neiicTBus
JlemoHcTpamu
- PEaKTUBHOE JBUKEHHE MOJEIU PAKEThI
- MPOCThIE MEXAHU3MBI
OKCIIEpUMEHTBI
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- uaMmepenue KII/I HakIIOHHOW IIOCKOCTH
Bueypounas desamenvrocmo

- KOHCTPYMPOBAHHE PHIYaKHBIX BECOB C UCIOJIB30BAHMEM MOHET ( MUHH - MIPOEKT)

- HM3MEpEeHHe MOIIHOCTH YYEHUKOB Kjacca HpU MOabeMe MOpTQens U ee cpaBHEHHE ( MUHU -
IIPOEKT)

- U3MEpEHHE C IOMOINBI0 MM JIMHEMKHU IUIeda PbhIYaroB HOXKHUI[ M KJIKOYa JBEPHOIO 3aMKa U
OIPEIEIUTD BBIUTPBIILIA B CUJIE .
Bo3MOXHBIE IKCKYpCHH: II€Xa 3aBOJOB, (epMma, CTPOUTEIbHBIC IUIOMIAKH, JAUArHOCTUYECKHE
KaOWHETHI TIOJMKIMHUKA WA OOJTHHUIIBL.
HoxaroroBka 6uorpaduyeckux crnpaBok: I'.['amuneii, U.HetotonH, P.I'yk, b. [lackans, D. Topuyemim,
Apxumen
Lloo2omoska coobwenuii no 3a0aHHoU meme:
BbpoynoBckoe nBuxkenue, Ponb siBnenus nuddy3uu B KU3HU PACTEHUM U KUBOTHBIX, TpU COCTOSIHUSA
BO/JIbI B IIPHpOJie, 3aKOH BCEMUPHOTO TAroTeHus, Cuia TSXKEeCTH Ha IpYTrux IutaHerax, [laccaxxupckue
naniHepsl, Tankepsl U cyxorpyssl, IIpombicioBeie cyna, Boenubsie kopabmm, [logBoanbie noakw,
Jlenoxounbl, Cyna Ha BO3YLIHOM MOAYIIKE U MOABOIHBIX KPbUIbSIX
Bosmoorcuvie _uccnedosamenvckue npoexkmel: Ponb cuibl TpeHHsT B MOEM JKM3HHU, CUJIa TPEHUS U
BEJIOCHIIE]], CUJIa TPEeHUs Ha KyxHe, Vcnonb3oBanue qupukabdieit Bo BpeMs 1 1 2 MupoBoii BONHEI U B
HaIlld JHH., TIEPCIEKTUBA HUCIIOJIB30BAHMS WM OOPEUYCHHOCTh.( M3TOTOBJICHHE MOJCIU JUPHKA0Is),
M3TOTOBJICHHE aBTOMATHYECKON MOWJIKHU AJIsi CKOTa, POEKT - U3rOTOBJICHHE (POHTAHA IS IIKOJIBI.

8 knacc

Tennoevle s6nenus

TennoBoe nBwkenune. Tepmomerp. CBs3p TeMmIepaTypbl CO CpeAHEH CKOPOCTHIO JBHUKCHUS
Mosiekyn. Buyrpennsst sHeprus. /[Ba crocoba u3MeHeHHs BHYTPEHHEW SHEpruu: Terionepeaaya u
pabota. Bunel ternonepenaun. KomndecTBo TemaoThl. Y aelbHAs TEIUIOEMKOCTh BEIIECTBA. Y IeIbHAs
TeIoTa cropaHus TtormuBa. Vcmapenne wu  konaeHcauus. Kunenue. BiaxHocTh BO3myxa.
[Tcuxpomerp. IlnaBnenne u kpucramnusanusa. Temmneparypa IJIaBJICHUS. 3aBUCUMOCTh TEMIIEPATypPhbI
KUIEeHUs OT AaBiieHusA. OObSCHEHHE W3MEHEHHUS arperaTHbIX COCTOSIHMM Ha OCHOBE MOJIEKYJSPHO-
KMHETUYeCKUX mpeacraBieHuid. [IpeoOpa3oBaHusi SHEpruu B TEIUIOBBIX JBUTATeNsX. JlBUrartens
BHYTpeHHero cropanus. IlapoBas typOuna. XomnomunsHuk. KIIJI TermoBoro  aBurarens.
DKoJIOTHYeCKHE MPOOJeMbl HCIOJIB30BaHUS TEIJIOBBIX MAIIMH. 3aKOH COXpPaHEHHsS HHEPruu B
MEXaHUYECKUX U TEIJIOBBIX Mpolieccax.

Onexmpuueckue a61eHUA

Onextpuzanus Ten. JlBa poda dieKTpuuecKux 3apsaoB. [IpoBOAHMKHM, HENPOBOIHUKU
(IMPNEKTPUKH) U MOYIIPOBOJAHUKH. B3anMoeicTBrie 3apsyKeHHBIX Tell. DJIEeKTpUdeckoe moje. 3aKoH
COXpaHEHUs JEKTPUUYECKOTO 3apsiia. J[eamMocTh 31eKTpUYecKoro 3apsia. IEKTPOH. DIEKTPUIECKOE
noze. Hanpsokenue. KonaencaTop. DHeprus 31eKTpUUECKOro MoJisl.

DOneKkTpuyecKkul TOK. ['albBaHMYECKUE 3JIEMEHThl U aKKyMYJATOPBL. JIeHCTBUSL AIIEKTPUUECKOTO
Toka. HampaBiieHne 31eKTpUYEecKOro TOKa. DJEeKTpHuYecKass Lenb. DJIEKTPUUYECKUA TOK B MeTajulax.
Cuna toka. AmmnepMmerp. BosbTMerp. DnexTpuueckoe conmpoTuBiieHHMEe. 3akoH OMma ais ydacTka
AIIEKTPUYECKON Ienu. Y IenbHOe 3JeKTpuyeckoe compotuBienue. Peoctarsl. [locnenoBarensHoe u
napajieIbHO€ COeIMHEHUSI IPOBOAHUKOB.

PaGora u momHocth TOka. 3akoH [[xoyns — Jlenma. Jlamma HakanmuBaHUA. DJNEKTPUYECKHE
HarpeBareibHble TPUOOPBL. DIEKTPUUECKUN CUeTYHK. Pacder »snekTposHepruu, mnoTpedisemMon
anekrponpudopom. Kopotkoe 3ambikanue. [InaBkue mpenoxpanurtenu. [IpaBuna Ge3omacHOCTH HpU
paboTe ¢ HICTOYHUKAMHU DJIEKTPUUYECKOTO TOKA.

Mazcnumnuvle s6nenus

[TocrosiHHble MarHuThl. B3anmopeiicTBue MarHuToB. MarnutHoe mnoJie. MarHutHoe molJie TOKa.
DNEeKTPOMarHuThl M WX NpUMEHeHue. MaruuTHoe mosie 3emun. MarautHeie Oypu. JlelicTBue
MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOABUraTENb MOCTOSHHOTO TOKA.

CBeTOBBIC SIBICHUS
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Ucrounuku cseta. [IpsMosnuHeitHOe pacnpocTpaHeHHE CBETa B OAHOPOAHOM cpene. OTpaxeHue
cBera. 3akoH oTpaxkeHud. [lnockoe 3epkano. [Ipenomnenue cBera. JInnza. @oKycHOE pacCcTOSIHHE U
onTHyecKas cuia JUH3BL [locTpoeHue u300pakeHWid B JHMH3aX. [71a3 Kak ONTHYECKash CHUCTEMA.
Hedextsl 3penus. OnTuueckue npruOopsI.

9 knacc
3axonvl 83aumMo0eticmeus u 08UNHCeHUs meJl

Marepuanbias Touka. Cucrema otcuera. Ilepememenue. CKoOpocTh NPSIMOJIUHEHHOTO
paBHOMEpPHOTO JBHKeHUs. [IpsMosinHElHOE PaBHOYCKOPEHHOE IBM)KEHHE. MrHOBEHHasi CKOpOCTb.
VYckopenne. ['paduku 3aBHCHMOCTH CKOPOCTH M TEPEMEIICHUS OT BPEMEHHU MpPU MPSIMOIHHEHHOM
PaBHOMEPHOM U pPaBHOYCKOPEHHOM JBMXEHUAX. OTHOCHUTEIBHOCTh MEXAHWYECKOI'O JIBHKEHUS.
I'eonenTpryeckas u reamoueHTpUYEcKas cucteMbl Mupa. MHepuuanbHas cucrema orcuera. [lepsbii,
BTOpoM M TpeTuil 3akoHbl Helorona. CBoOomHoe mnaneHue. HeBecomocTh. 3aKOH BCEMHPHOIO
TaroreHus. VMckyccTBeHHble ciyTHUKU 3emuid. Miynbc. 3aKOH coXpaHeHMsI UMITylbca. PeakTuBHOE
JIBUKEHHE.

Mexanuueckue konebanus u 601Hbl. 38YK

KonebarenbHoe newkenue. [IpyXHMHHBIN, HUTSAHOW, MaTeMaTuyeckuil MasTHUKU. CBOOOHbBIE U
BBIHYXJICHHbIE KosieOaHus. 3aTyxawomue kojedanus. KonebarenpHas cucremMa. AMIUIMTYIA, TIEPUOL,
yacToTa Kosiebanuii. [IpeBparienuie snepruu npu kosuedaTenbHOM IBUKeHIH. Pe3oHaHc.

Pacnipoctpanenue kosebanuii B ynpyrux cpeaax. IIpononpHbie U momnepedHble BOJHBI. [[nnHa
BOJIHBI. CKOPOCTh BOJHBI. 3BYKOBBIE BOJIHBI. CKOpOCTh 3ByKa. BbicoTa, TeMOp M I'pPOMKOCTH 3BYKa.
Oxo.

OnexmpomacHummoe none

MarnutHoe mnone. OIHOPOJHOE W HEOJHOPOJHOE MarHuTHoe mnoje. HampasieHuwe Toka u
HampaBJIeHWEe JUHUM ero MarHuTHOTO moJid. [IpaBmino OGypaBunka. OOHapyXKe€HHE MarHUTHOTO MOJIS.
[IpaBuno neBoit pyku. Muaykuuss marHuTHOro moJisi. MarHuTHbeii 1oTok. Onbitel Dapages.
DJIeKTpOMarHuTHas HMHAYKIUA. HampaBienue uHAyKUUOHHOTO TOKa. IIpaBmiio Jlenma. SBnenue
camomHayknuu. Ilepemennsiii Tok. ['eHepaTop mepemenHoro Toka. [IpeoOpazoBaHHs PHEpPruu B
anekrporeneparopax. Tpanchopmarop. [lepenaua snexkTpruueckoit JHEPrUH Ha PacCTOSTHUE.

DIEeKTPOMarHUTHOE II0JIe. JJIEKTPOMAarHUTHbIE BOJIHBL. CKOpPOCTh 3JIEKTPOMArHUTHBIX BOJIH.
Bnusinue »neKTpOMarHUTHBIX W3Ty4eHHUH Ha >kuBble opraHusMbl. Konpencatop. KonebarenbHblit
KOHTYyp. [lomyuenue »sneKTpOMarHUTHBIX KoyieOaHui. I[IpUHIUIBI pPagUOCBSI3W U TEJIEBUACHUA.
OnexkrpoMarHuTHas npupona cseta. Ilpenomiienue cpera. Ilokaszarens mnpenomunenus. Jlucnepcus
cBera. Tunel onTuyeckux crnekTpos. [lormonienne u ucnyckanue cera aromMamu. [IpoucxoxneHue
JIMHEWYaThIX CIEKTPOB.

CmpoeHue amoma u amomHo20 A0pa

PannoakTHBHOCT KaK CBUJIETENIHCTBO CIIOKHOTO CTPOEHHUS aToMOB. Anb(a-, Oera-, ramma-
u3nyuenus. OnbiTel Pesepdopaa. Snepuas monens atoma. PannoakTuBHBIE TpeBpalleHUs aTOMHBIX
snep. CoxpaHeHHE 3apsI0BOIO U MacCOBOTO YHCEN MPU SAECPHBIX peakuusx. MeToapl HaOmoaeHHs U
pEerucTpalyy YacTuil B aJIepHON PU3MKe.

[IpoTOHHO-HENUTpPOHHAsT MOJENb sAnpa. PUHUYECKUN CMBICI 3apsSJ0BOTO U MacCOBOTO YHCEIL
N3otonbl. IlpaBuia cmenieHus. DHeprus cBsizu yactul B sape. Jenenuwe snep ypana. Llennas
peakuus. SnepHas sHepretuka. Okoyiorudeckue mnpobaemsl ucnosnb3oBaHus ADC. Jlo3umerpus.
[lepuon monypacmazga. 3akoH paJMOAaKTUBHOTO pacriaja. BiusHue paJinoOaKTHBHBIX M3JIYy4YE€HUW Ha
JKUBBbIE Opranu3Mel. TepmosiaepHas peakuus. Mcrounnku sHeprun CoJiHIA U 3BE3 1.

TemaTuyeckoe NVIAHKPOBAHUE € YKA3aHUEM KOJIHYECTBA YaCOB, OTBOJAMMBbIX HA OCBOCHHE
Ka:KJI0H TeMbl.

7 kaace
TOM
KonuuectBo
Paznen Tema qucie,
JacoB
KOHTp. pad.
I «BBenenue» 5
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I [IepBoHauanbHBIE CBENCHUS O CTPOCHHUHM BEILIECTBA )
Il B3aumoeiictBue ten 20 1
v JlaBiieHne TBEPABIX TeI, KUAKOCTEN U ra3oB 23 2
v Pabora. MomtHocTh. DHEprust 13 1
VIl O06o0maroree NTOBTOPSHHE 2
Hroro 68 4
8 kiacc
KosnmuectBo oM
Paznen Tema qrHCIIe,
Hacos KOHTp. pao.
I TennoBeie SBICHUS 11 1
1 M3MeHeHne arperaTHbIX COCTOSIHUM BEIIECTBA 11 1
Il DneKTpUyYecKue SIBJICHUS 26 2
v DNEeKTPOMAarHUTHBIC SIBJICHUS 7 1
\Y% CBeToBbBIC SIBJICHUS 9 1
VI O6o0maroriee MOBTOPEHUE 4 1
Hroro 68 7
9 kJaacc
pazzaen Tema Kou-Bo wacos B Tom
qucie
KH.].
| 3aKOHBI ABIKEHUS U B3aUMOIEHCTBHUS TEN 34 2
I MexaHnuveckue KojaeOaHusl U BOJIHBI. 3BYK. 16 1
v DJIEKTPOMAarHUTHOE TOJIe 25 1
V CtpoeHune aTomMa ¥ aTOMHOTO si/Ipa. ATOMHAs SHEPTHs 19 1
VI Crpoenue Beenennoit 5
O6o0maroiiee MOBTOPEHUE 3 1
HUTOTO 102 6
Jlabopamopnuwie pabomut
7 Knacc

JI. p Nel « Onpenenenue 1eHbI ATIEHUS KAl ©3MEPUTEIBHOTO TPUOOpay
JI. p Ne2 « M3mepenue pa3MepoB MasbIX T
JI. p Ne3 «M3mepeHune Macchl BEIIECTBA HAa PhIUYaKHBIX BECAX)»
JI. p Ned «3mepenune oobeMa TBEPAOTO Teay»
JI. p Ne5 « Omnpenesnenue mioTHOCTH TBEPAOTO BELIECTBA»
JI. p Ne6 «/Ilunamomerp. I'patynpoBanue npy>KMHbI U U3MEPEHUE CUIT TUHAMOMETPOM)
JL.p. Ne7 «BblsiBiIeHHE 3aBUCIMOCTH CHIIbI TPEHUS CKOJIBKEHUS OT S COMPUKOCHOBEHHUS U IIPUTSKEHUSD)
JLp. Ne§ «OrmpeeneHre BBITAIKUBAIOUIEH CUJIBI , IEHCTBYIOLIEH HAa OTPYKEHHOE B )KUJIKOCTh TEJIO
JLp. No9 «BplsicHeHUE yCIOBHIA IIJIaBaHUS TEJ B )KUIKOCTH
JLp. Ne 10 «BpIsicHeHHE yCTIOBUI paBHOBECHS phlUara
JLp.Nell «Onpenenenne KIIJI mpu mogbemMe Tena o HAKJIOHHOM TIOCKOCTH
8 knacc
JL.p. Ne 1 «CpaBHEeHHE KOJMYECTB TEIJIOTHI MIPH TEIIIO0OMEHE»
JLp. Ne 2 «Onpenenenue yienpHON TEMIOEMKOCTH TBEPJIOTO TEIa
JL.p. Ne 3 « I3mepenue BIa)KHOCTI
JL.p. Ne 4 «COopKa dIIeKTpUIeCKO 1eMU U U3MEPEHUE CHIIBI TOKA.
JLp. Ne 5 « 3mepenne HanpsiKEHUsI Ha Pa3JIMYHbIX Y4acTKaX LEMn»
JLp. Ne 6 « U3mepenune conpoTUBIEHHS IPOBOJIHMUKA MPU MOMOIIU aMIIEpMETPa U BOJIbTMETPa
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JI. p. Ne 7 «PerynupoBaHue CUIIBI TOKA PEOCTATOM
JL.p. Ne8 « M3MepeHne MOUTHOCTH M pabOTHI JIEKTPUIECKON JTaMITBI»
JL. p. Ne 9 «Dnexrpomaraut. COOpKa ¥ HCIIBITAHUSD
JI. p. Ne 10 «M3yueHue 31.1BUTaTEIISI»
JLp. Ne 11 « ITonydenue n3o0pakeHHUs IPH MOMOIIH JTUH3bD»
9 knacc
Jlaboparopuas padota Nel «ccnenoBanne paBHOYCKOPEHHOTO JIBIDKEHUS 0€3 HAYAIBHON CKOPOCTHDY
Jlaboparopuas padota No2 «/3MepeHue yCKOpEeHHUs CBOOOTHOTO MACHHS TSI
JlaboparopHas pabota Ne3 «lccnenoBanre 3aBUCUMOCTH ITEPHOJIa i YACTOTHI CBOOOTHBIX KOJICOaHHUN
HUTSHOTO MAsITHAKA OT JIJTHHBI HUTHD
JIaboparopuas padota Ned « M3ydeHue sIBICHUN AIEKTPOMArHUTHOW WHITYKITHN
JlabopaTtopHnast pabota Ne 5 «HaGmrofieHre CIUIONIHOTO U JIMHEHYAThIX CIIEKTPOB UCITYCKaHMSI»
JlabopaTtopHnas pabota Ne 6 «M3mepeHune ecCTeCTBEHHOTO paualliOHHOTO (hOHA JO3UMETPOM»
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