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Pabouas mporpamma no yueOHoMy mpenmeTy «Pusnka» (6a30BbI YPOBEHbD)
(mpenMeTHast 061acTh «EcTeCTBEHHO-HAYYHBIE MPEIMETHI») (J1ajee COOTBETCTBEHHO
— mporpamma 1o ¢usuke, pru3nKa) BKIIOYACT MOSCHUTEIBHYIO 3alUCKY, COACPIKaHUE
oOy4yeHHs, IUIAHUpYyEMble pe3yJibTaThl OCBOCHUS MPOrpaMMbl 10  (PHU3HKE,
TEMaTU4YeCKOe TNIAHUPOBAHNUE.

[HOACHUTEJIBHA A 3AIIMCKA

PaGouas mporpamma mo Qusuke aII 0O0y4aAIOMUXCS C  3aCPKKOMN
ncuxudeckoro paszputus (nanee — 3[1P) Ha ypoBHEe 0CHOBHOTO 00I1IEr0 00pa3oBaHus
NOJArOoTOBJIEHa Ha ocHOBe dDenepalibHOrO TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO
cTaHaapTa ocHoBHoro oomiero odpaszoBanus (IIpukaz Munmnpocsemenus Poccun ot
31.05.2021 r. Ne 287) (manee — DPI'OC OOO0O), denepanbHON aaaNTHPOBAHHOM
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHus JIJIsi O0yJarOIINXCS C
OTpaHUYCHHBIMU BO3MOXKHOCTIMHU 3710p0Bbs ([Ipuka3z Munmnpocsemenus Poccun ot
24 nosa6ps 2022 1. Ne 1025), @enepanbHoil paboueil mporpaMMbl OCHOBHOTO OOIIIETO
oOpaszoBaHus Mo yuyeOHOMY mipeamery «Pusuka» (0a30BbIi ypoBeHb), KoHuenmuu
npenoaBanus yaeOHoro mpenMera «Duzmka» B 00pa30BaTEIBHBIX OpPTraHU3AIMSIX
Poccuiickoit  denepanuu, peanu3yomMX OCHOBHBIE  00I1I€00pa3oBaTeIbHBIC
nporpammel, padboueil nporpammbl BocnuTanuss MAOY-COHI Ne 24, ¢ yyetrom
pacrpeiesIeHHbIX MO0 KJlaccaM MPOBEPSEMbIX TPEOOBAHUN K pe3yJibTaTaM OCBOCHUS
aJanTHPOBAHHOW 00pa30BaTEIbHOM MpPOrpaMMbl OCHOBHOIO 00I1ero 00pa3oBaHUS
Ul oOydJaromuxcs ¢ 3a7epkkoi meuxuyeckoro pazputuss MAOY-COIL Ne 24,

OO0mas xapakTepucTuKa y4e0HOro npeamera «Pu3znka

VYuebnuniit  mpeamer «®Duszukay  SABISETCS  CUCTEMOOOpPa3yIOIHUM  JIs
€CTECTBEHHOHAYYHBIX MPEAMETOB, MOCKOJbKY (QU3MYECKHE 3aKOHbl MHPO3JaHUs
ABIIIIOTCSL  OCHOBOM COJZIEpXKaHUsI KypCOB XUMHUH, OHOJIOTUH, Treorpapuu u
acTpoHOMUHU. DPU3MKa BOOpPYKAET OOYYAIOUIMXCS HAYYHBIM METOJIOM IO3HaHMS,
MO3BOJIAIOIINM MOJy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOLIEM MHpE.

[IpenmMeT MakcHUMallbHO HampaBlieH Ha (OpMUPOBaHHME HHTEpeca K
IPUPOJHOMY M COLMAJIbHOMY MHpY, COBEpPLICHCTBOBAaHUE I103HABATEIBHOU
aesitenbHOCTH  oOywatouuxes ¢ 3IIP 3a cuer oBnageHUs MBICTUTENIbHBIMU
ornepauusMl CpaBHEHHUs, OOOOIIEHUs, pa3BUTHUE CIIOCOOHOCTU APryMEHTHPOBATH
CBOE MHEHUE, GOPMUPOBAHNE BOBMOXKHOCTEH COBMECTHOM JEATEIHHOCTH.

N3yyenune ¢Qusuku cnocoOCTByeT pa3BuTui0 y oOyuaromumxcs ¢ 3[IP
MPOCTPAHCTBEHHOI'O  BOOOpaXEeHHs, (PYHKIIMOHAIILHOM TIPaMOTHOCTH, YMEHHUS
BOCIIPUHUMATh U KPUTHUYECKU AHAIM3UPOBATH WH(GOpPMALIMIO, MPEACTABICHHYIO B
paznuyHbIX (popmax. 3HAUMMOCTb MPEAMETA JJI PA3BUTHUS KU3HEHHON KOMITETEHLIUU
oOydJaronuxcst  3aKJIOYaeTcs B  YCBOGHHMHM OCHOBBI  (DU3WYECKUX  3HAHUM,
HEOOXOUMBIX JUIsl TIOBCEHEBHOM >KM3HU; HABBIKOB 3J0POBOr0 U 0€30MacHOro AJis



YesloBeKa U OKpYXaroliei ero cpeasl 00pasa ®u3Hu; (HOPMUPOBAHUH IKOJIOTHIECKON
KYJbTYPBL.

[Iporpamma oTpaxkaeT cojaepxanHue oO0ydeHus: npeamery «Du3uka» ¢ y4eTom
0co0BIX 00pa3zoBaTeNbHbIX NOTpeOHOCTEN 00yyaromuxcs ¢ 3[1P. OBnageHue faHHBIM
y4eOHBIM MPEAMETOM MPEJICTABISAET OMPEACIECHHYIO TPYAHOCTD JIJIsl 00YYaIOIIUXCs C
3[IP. DOrto cBA3aHO ¢  OCOOCHHOCTSMHU  MBICIUTENIBHOU  JEATEIBHOCTH,
NEePUOJUYECKUMHU  KOJEOAHUSIMM  BHUMAaHHUS, MajbiM  OOBEMOM  MaMSATH,
HEJOCTATOYHOCTBhIO OOLIEro 3amaca 3HAaHWW, MOHM)XCHHBIM I103HABATEIbHBIM
MHTEPECOM U HU3KHUM YPOBHEM PEUYEBOTO PA3BUTHS.

Jlis mpeoponeHuss TPyAHOCTEH B M3ydeHHH y4deOHOro mpeamera «Dusukan
HeoOXxoaMMma ajanrtanus oObeMa M Xapakrtepa ydyeOHOro Marepuayia K
[TI03HABATEJIbHBIM BO3MOKHOCTSIM JaHHOW KaTeropuu oOydarouuxcs, YYeT HX
OCOOEHHOCTE pa3BUTHUA: HCIOJIB30BAHUE AJITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXIIPEIMETHBIX CBS3€H, [IOCTENIEHHOE YCI0KHEHHE U3y4aeMOro MaTepuania.

JlanHas 1mporpamMma KOHKPETU3HMPYET COJEP)KAHHME IPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHMSIMH 0Opa30BaTEIBHOIO CTAHJAPTa, PEKOMEHIYEMYIO
MOCJIC0OBATEIBHOCTh M3YyUYEHUS! pa3/ieloB (U3UKH C YYETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€W, JIOTMKM y4e€OHOro IMpoliecca, BO3PACTHBIX U
NICUXOJIOTHUECKUX ocoOeHHocTel oOyuaroumuxcs ¢ 3[IP Ha ypoBHE OCHOBHOIO
oOuiero oOpa3oBaHMsl, ONpeNEIsieT MUHUMAJIbHBIM HAaOOp OIBITOB, JEMOHCTpaLUil,
MIPOBOJIMMBIX ~ YUYUTEIEM B Kiacce, Ja0OpaTOpHBIX paldOT, BBINOJIHAEMBIX
00yYarOINMUCH.

Meronuueckorn OCHOBOM HM3ydeHUs1 Kypca «DH3MKa» Ha ypOBHE OCHOBHOTO
o011ero oOpazoBaHuUs SBJISIETCS CUCTEMHO-IEATETLHOCTHBIN ITOIXO,
00€CMeYnBAIOIMIMN JTOCTUKEHUE JMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX
00pa3oBaTeNbHbIX  PE3YJIHTATOB MOCPEJICTBOM OpraHu3alnu aKTUBHOM
MO3HABATEJIbHON NIE€ATEIbHOCTH OOYYaIoLIUXCsl, YTO OUYEHb BAXKHO MpPHU OOYy4YEHHUU
nerent ¢ 3I1P, 11 KOTOPBIX XapaKTepHO CHUYKEHHE MMO3HABATEIIbHON aKTUBHOCTH.

Hean u 3axa4n n3y4enus yueOHoro npeamera « Dusuka»

Obwue yenu wuzydeHus: ydeOHoro mnpenMera «®Du3MKa» TMPEACTABICHbI B
paboueit mporpamme oCHOBHOTO 00111er0 00pazoBanuss MAOY-COII Ne 24,

OCHOBHOM 11eJIbI0 O0yUYEHHUsI JACTeH ¢ 3aJePKKON MCUXUYECKOTO Pa3BUTHS Ha
JAHHOM TMPEIMETE SBIISCTCS: MOBBIIICHHE COIMAIBLHOW aJanTaluu JeTeld uepes
npuMeHeHne GU3NIEeCKUX 3HAHUHN Ha TPaKTHKE.

st obygaroruxcst ¢ 3I1P, Tak ke, kKak ¥ 11 HOPMATHUBHO Pa3BUBAIOIIUXCS

CBEPCTHHUKOB,  OCBaMBAIOLIMX  OCHOBHYIO  00pa30BaTeibHYIO  IMPOrpammy,
JOMUHUPYIOLIEE 3HAaUEHUE TPUOOPETAIOT TaKUE yeu, Kak:
= npuoOpeTeHre HuHTepeca M cTpemiieHus oOywatomuxcss ¢ 3[IP k

HAyYHOMY H3yYCHHIO TMPUPOJbI, Pa3BUTHE WX HHTCIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH;

. pa3BuUTHE 0a30BBIX IPEACTABICHWA O HAYYHOM METOJC ITO3HAHHS H
(hopMHpOBaHUE UCCIICTIOBATEIIBCKOTO OTHOIICHHUS K OKPYKAIOIIUM SBJICHUSIM;
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. dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHUS, HA JOCTYITHOM IS
oOyuatomuxcs ¢ 3[IP ypoBHe, Kak pe3ysibrara U3y4eHHs] OCHOB CTPOEHUSI MaTepuu U
(dyH/1aMEHTaJIbHBIX 3aKOHOB (PU3UKHU;

. dbopMupoBaHUE MPEACTABICHUN O POl (U3UKU Ui PA3BUTHS JPYTUX
€CTECTBCHHBIX HAyK, TEXHUKHU U TEXHOJIOTH.

JlocTikeHue 3TuX 1eield 00ecreurnBaeTcsl peleHueM CIeAyIOIUX 3a0ay.

. npuodpeTeHre 0a30BBIX 3HAHUM O JUCKPETHOM CTPOEHUHU BEILECTBA, O
MEXAHUYECKHUX, TEIUIOBBIX, MIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

. nprOOpEeTEeHNEe YMEHUN ONUCHIBATH U OOBICHATH (DU3HUECKHE SIBJICHUS C
MCIIOJIb30BaHUEM TOJYUYEHHBIX 3HAHUN U C OMOPO Ha TIaH/CXeMY;

. OCBOCHHME METONOB PEIIEHUS NPOCTEHMIINX PACUYETHBIX 3a4ad C
MCIIONIb30BaHNEM (PU3UUYECKUX MOJIEJICH C OMOPOi Ha aJITOPUTM;

. pa3BUTHE YMEHHM HAONIONAaTh NPHUPOAHBIE SIBICHUS W BBIIOIHATH

OMbBITHI, J1a0OpaTopHbie PabdOTBl U  DKCIEPUMEHTAIbHBIC HCCIECIOBAHUS C
MCITIOJIb30BAHUEM U3MEPUTENBHBIX MPUOOPOB (O] PYKOBOJCTBOM YUHUTEIA);

. OCBOEHUE MPUEMOB PabOThI ¢ MHPOopMaIen GU3NUECKOTO COAepKaHus,
BKJIIOUass HH(OpPMAIIMI0O O COBPEMEHHBIX JOCTHKEHHUSIX (U3MKH, aHalu3 U
ollcHHBaHUE UHGOPMAIIUU;

. 3HAaKOMCTBO  cO  cdepaMu  NPOPECCHOHATIBHOU  JAEATEIbHOCTH,
CBS3aHHBIMH C (DU3UKOM, M COBPEMEHHBIMH TEXHOJOTHSIMHA, OCHOBAaHHBIMU Ha
JTOCTHKEHUSX (PU3NUECKOU HAYKHU.

Ocob0ennocTH oTOOpa M aganTaAlUM Y4e0HOIr0 MaTepuaJia no gusnke

OcHoBoMl 00yueHus oOydJarommxcs c 3I1P Ha npeaMeTax
€CTECTBEHHOHAYYHOT'0 LUKJIA SIBISAETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX
omeparuii (aHaJu3, CHUHTE3, CpaBHEHHE, OOOOIIEHHWE) Ha OCHOBE BBINOJIHEHUS
pa3BUBAIOIINX YIPaKHEHUH, (popMUpOBaHUE MPUEMOB YMCTBEHHOW PaOOTHI: aHAN3
WCXOIHBIX JaHHBIX, IUTAHWPOBAHHME MaTepHalia, OCYIIECTBIEHHWE MOJTAIHOTO H
UTOTOBOTO CAaMOKOHTPOJISl, a TaKXKe OCYIIECTBISIETCS JHUKBUIAIMS TMPOOEJoB B
3HAHUAX, 3aKpEIUICHNE U3YYeHHOTO MaTepraia, oTpaboTKa aJropuTMOB, TOBTOPEHHE
npoiaeHHoro. bonpinoe 3HaueHne MpuaaeTcsi YMEHUIO paccKa3aTh O BBITTOJHEHHON
paboTe ¢ TpPaBUIBHBIM YMOTPEOJCHHEM COOTBETCTBYIOIIEH TEPMUHOJIOTUU W
COOJIIOICHUEM JIOTUYECKUX CBfA3€M B M3iaraeMoM Matepuane. s oOydarommxcs
3[IP Ha ypoBHE OCHOBHOTO 00IIEero o0O0pa3oBaHUsA MO-TPEKHEMY SIBISIOTCS
XapaKTepHBIMU: HEIOCTATOUYHBI YPOBEHb PAa3BUTHS OTACIBHBIX IMCUXUYECKHX
MPOLECCOB (BOCTPUSATHS, BHUMaHUS, MaMSATH, MBIIIJICHUs), CHWKEHHBIH YPOBEHb
MHTEJJICKTYaJIbHOTO Pa3BUTHs, HU3KUNA YPOBEHb BBINIOJHEHUS Y4eOHBIX 3aJaHHi,
HU3Kas ycrnemHocTs oOydeHusa. [lostomy mnpu wusydenun ¢usuku Tpelyercs
I[eJICHANIPaBICHHOE HHTEIUICKTYalbHOe pa3BuTue o0yuatonuxcs ¢ 3[1P, orBeuaromiee
UX OCOOEHHOCTSIM M BO3MOXKHOCTSIM. YueT ocoOeHHocTed oOywaromuxcs ¢ 3I1P
TpeOyeT, 4TOObl MpPU HU3YYEHUHM HOBOIO MaTepuana oO0A3aTeNbHO MPOUCXOUIIO
MHOTOKpPAaTHOE €ro IMOBTOPEHHUE; PACHIMPEHHOE PACCMOTPEHHWE TeM U BOMPOCOB,
PaCKpBIBAIOIINX CBS3h (DM3UKHU C KU3HBIO;, aKTyaIH3alysl MEPBHYHOTO KU3HEHHOTO
OTbITa O0yYAIOITUXCSI.



YcBoeHHe MporpaMMHOrO MaTepuana Mo (u3uKe BbI3BIBAET OOJbIINE
3arpyaHeHus y oOyuwatomuxcsi ¢ 3IIP, mosromy Teopusi uzydaercsi 06e3 BBIBOJOB
CIOXHBIX (opmys. 3amadyu, TPeOYIOIUE MPUMEHEHHUs CJIOKHBIX MaTeMaTUYeCKHX
BBIUMCICHUA U (PopMyl, B OCOOCHHOCTM TaKMX TeM, Kak «MexaHuueckoe
IBIKCHUEY», «ApXUMENOBAa CcHila», «MexaHudyecKkass SHEprus», «NEKTPUUYECKUE
ABICHUSD», «IJIEKTPOMAarHUTHBIC SIBJICHUS», PEIIAIOTCA B KIJIACCE C TMOMOIIBIO
YUHUTEIIS.

Ocoboe BHMMaHWE TIPU HM3YyYCHUH Kypca (PU3UKHU YIEISICTCS IMOCTAaHOBKE U
OpraHU3alliy SKCIIEPUMEHTA, a TAK)KE MPOBEACHUIO (MPEUMYIECTBEHHO HA KaXKIOM
YpOKE€) KpPAaTKOBPEMEHHBIX JEMOHCTpanuid (BO3MOXHO C  HMCIOJIb30BAHUEM
ANIEKTPOHHON JIeMOHCTpamnuu). HekoTopble TeMbl 0053aT€IbHO JOJKHBI BKIIFOYATH
OTIOpHBIEC JTA0OpAaTOpHBIE PaOOTHI, KOTOPHIE Pa3BUBAIOT YMEHHUE MOJb30BATHCS
MpOCTEHIIMMU NPUOOpaMH, aHATU3UPOBATH IMOJYYEHHbIE JaHHbIE. B CBsi3U C
OCOOEHHOCTSIMU  TIOBEJEHUST U JedTelbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEIYCMOTPEH CTPOKANIINI KOHTPOJIb
3a cOOJII0JICHUEM TIPABWIJI TEXHUKU 0€30MacHOCTH TIPU MPOBEACHUH J1a00PaTOPHBIX U
MPaKTUYECKUX PaboT.

bonbmoe BHuManue npu uzydenun Gusuku noapoctkamu ¢ 3I1P obpamraercs
Ha OBJIAJICHHE UMM NPAKTUYECKUMU YMEHUSIMH M HaBblkaMHu. [IpemycmarpuBaercs
yYMEHBIIICHUE 00beMa TEOPETUUECKUX CBEIACHUM, BKIIOYCHUE OTACIBHBIX TEM WM
LENbIX pa3feloB B Marepuainbl sl  0030pHOTO, O3HAKOMUTEIBHOIO WM
(daxynpraTuBHOrO M3yuyeHus. [Ipennaraercss ymMeHbllleHHEe 00beMa MAaTEeMaTUYECKUX
BBIYMCIICHUN 32 CUET YBEJIIMUCHUSI KAUECTBEHHOTO OMUCAHUS SBJICHUHN U MPOILIECCOB

JlocTaTO4HOE KOJMYECTBO BPEMEHM OTBOJUTCS HA PACCMOTPEHUE TEM U
BOIPOCOB, PAaCKPBIBAIOIIUX CBA3b (PU3MKUA C JKU3HBbIO, C TEMH SBJICHUSIMH,
HaOJII0ICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHHI YUCHUKAM U3 UX )KU3HEHHOTO OTbITA.

MakcuMallbHO ~ WCIOJB3YIOTCA ~ MEXKIPEIMETHbIE  CBA3M C  TaKUMHU
TUCHIUIUIMHAMU, Kak reorpadus, Xxumus, Ouojorus, T.K. oOydaroruecs c¢ 3[IP
0COOEHHO HYXIAIOTCS B MPEMOAHECEHUH OJIHOTO M TOTO K€ Y4eOHOro marepuaia B
pa3JIMYHBIX ACHEKTaX, B €ro BapbUPOBAHHHM, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpEIUIEHUHA  TOJYYEHHBIX 3HAHMW W MPAKTAYECKUX ymMeHuu. llo3Boss
paccMaTpuBaTh OJWMH W TOT K€ Y4YEOHBIM MaTepual C pa3HbIX TOYEK 3PEHHS,
MEXIIPEIMETHBIE CBSI3U  CIIOCOOCTBYIOT €ro JydllleMy OCMBICIIEHUI0, OoJee
MIPOYHOMY 3aKPEIJICHUIO TTOJTYYEHHBIX 3HAHUN U PAKTUUECKUX YMEHUH.

IlpumepHbie BuabI JesaTeqabHOCTH oOy4yaromuxess ¢ 3IIP, oOycioBiieHHbIC
0oco0bIMM  00pa3oBaTeJIbHbIMM  NOTPEOHOCTSIMH M o0ecre4yuBalOIIHe
OCMBICJICHHOE OCBOCHHE COJIePKAHUN 00pa3oBaHus N0 npeamerty «Puznka»

[IpumepHas TeMaTuyeckas ¥ TEPMHUHOJOTUYECKAs JIEKCHUKA TI0 Kypcy (pu3uku
cootBeTcTtByeT ®OIT OOO.

Conepxanue BUAOB AesTenbHOCTH oOyuatomuxcs ¢ 3[1P Ha ypokax ¢usmku
OTIpENENsETCS UX 0COOBIMH 00pa3oBaTENbHBIMU MOTPeOHOCTAMH. [ToMuMO TIUPOKO
ucnois3yeMmbix B @OIT OO0 o6mmx a1 Bcex 00ydaromuxcsi BUIOB JIESITEIILHOCTH
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ClIeyeT YCUJIUTh BUABI ACSITEIbHOCTH, crieln(UYHbIC ISl JAHHON KaTerOpuu JEeTeu,
o0ecreunBaroIINe OCMBICIIEHHOE OCBOCHHUE COACPX aHMs 00pa30BaHUs 1O TPEAMETY:
YCUJICHUE TPEIMETHO-TIPAKTUIECKON JEATEIbHOCTH C aKTUBU3AIMEW CEHCOPHBIX
CHCTEM; OCBOCHHE MaTepHayia ¢ ONMOPOH Ha alTOPUTM; IIOIIArOBOCThY B M3yUECHUH
MaTepuaina, WCIOJIb30BaHUE JOTOJTHUTEIBHOW BH3YAIBHOH OMOPBI  (CXEMBI,
1a0JIoHBI, OTOpHBIC TaONMUIBI); PEUYEBOM OTYET O TIPOIECCe U Pe3yibTare
JeSTEIbHOCTH, BBIMOJIHCHNE CIICIIUATBHBIX 3aJJaHHi, 00CCTICUNBAIONINX KOPPEKITUIO
peryiauuu  yaeOHO-TI03HABATEIbHON JESITEIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTaTa.

Jns obyuarommxcsi ¢ 3[IP cymiecTBeHHBIM SBISIOTCS TpUEMbl pabOTHI ¢
JIEKCUYECKUM MaTepuanioM 1o mpenmery. I[IpoBoautcs crneuuanbHass paboTa 1O
BBEJICHUIO B aKTUBHBII CIOBapb 0OY4YaOIIMXCSI COOTBETCTBYIOUICH TEPMHHOJIOTHH.
W3ydaemple TEpMUHBI BBOJATCS Ha TOJHCEHCOPHONM OCHOBE, 00s3aTeNbHa
BU3YaJlbHAsl MOAJIEPIKKA, AITOPUTMBI PAOOTHI C ONpPEAEIECHUEM, OIOPHBIE CXEMBI IS
aKTyaJu3ally TEPMUHOJIOTHH.

B cBa3u ¢ ocoObiMM 00pa3oBaTeIbHBIMU MOTPEOHOCTAMU OOYYAIOIIUXCS C
3[IP, npu myaHupoBaHUU PabOThl YYEHHKAa Ha YPOKE CIEAYeT NPUICPKUBATHCS
CJIEYIOIIUX MOMEHTOB:

1. Ilpu ompoce HeoOXOAMMO: JaBaTh QJITOPUTM OTBETA; pa3pelaTh
M10JIb30BATHCS MJIAHOM, COCTABJIEHHBIM IIPH MOJArOTOBKE JOMAIIHETO 33JaHMsl; 1aBaTh
Oospile BpEeMEHHM TOTOBUTHCA K OTBETY Y JIOCKM; paspemarb JelaTh
peBapUTENbHBIC 3alMCH, TIOIB30BATHCS HATIISAHBIMU TTOCOOUSMHU.

2. Ilo BO3MOXXHOCTH 3a/aBaTh OOYYAIOIIMMCS HABOJSIIME W YTOUYHSIOIIUE
BONIPOCHI, KOTOPBIE TOMOTYT MM MOCJIEI0OBATEILHO H3JI0KHUTh MaTepHall.

3. CucremaTnuecku TpOBEPATh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, s
CBOEBPEMEHHOT0 OOHAPY>KEHUS MPOOEIOB B MPOLIEAIIEM MaTepurare.

4. B npotuiecce U3y4eHUs: HOBOTO MaTepuaia BHUMaHUE YYEHUKOB 0OpalaeTcs
Ha HanboJiee CIOXKHBIE pa3zebl u3ydaemont Tembl. Heo6xoammo yaire oOpariaThes K
HUM C  BOIPOCaMH, BBIACHAIOIIMMU TOHMMaHHE Y4YyeOHOro MaTepuala,
CTUMYJIMPOBATh BOIIPOCHI MPU 3aTPYAHEHHUSIX B YCBOEHWH HOBOT'O MaTepuaa.

Mecto yueOHOro npeamera « @usnka» B y4eOHOM ILIaHE

B cootBercTBUM ¢ DenepalibHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOT'O 001Iero oOpa3oBaHusi yueOHbIN npeameT «Dusnka» BXOIUT
B MpeaMeTHYI0 005acTh «EcTecTBeHHbIE HayKW» W SIBISETCA 00S3aTEIbHBIM IS
uzydenus. Conepsxanue yaeOnoro npeamera «dusuka» coorBerctByer I'OC OOO.
OO111ee ynClIo 4acoB, PEKOMEHIOBAaHHBIX JJIs1 U3y4eHHs (PU3UKH Ha 6a30BOM YPOBHE,
— 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJieJ0), B 8 kiacce — 68 yacoB (2 yaca
B Henelno), B 9 kinacce — 102 gaca (3 yaca B HeZeIo).



COHEPXAHUE YUEGEHOI'O [TPEJAMETA «®U3NKA»

7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYKAKIEr0 MUPA

du3ukKa — HayKa O Ipupoje. ABieHus npupoabl (MCl). PusnyecKue SBICHUSA:
MEXaHUYECKUE, TEMIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BelUYuHBL. W3mepeHue Quiznueckux BeluyuH. Q@usuyeckue
npu60pb12. Tlocpewnocms usmepenuii. MexxayHapoaHasi CHCTEMA €IMHUII.

Kak ¢usuka u qpyrue ecteCTBEHHbIC HAYKH H3y4aloT nmpuponay. Ecmecmeenno-
HAyuHblll Memoo NO3HAHUsA: HaOI00eHue, NOCMAHOBKA HAYYHO20 B0ONpOCd,
BbIOBUIICEHUE — 2Unome3, OIKCNepuMeHm no Nnpoeepke 2unomes, 00ObICHeHUe
Habo0aemoeo aenenus. Onucanue huzudeckux A81eHull ¢ NOMOUbIO MOOeel.

[IpenmMet u MeTO bl (PU3UKH.

ﬂemoucmpauuu?’

1. MexaHuueckre, TEIUIOBbIC, JJEKTPUYECKUE, MAarHUTHbIC, CBETOBBIC
SIBJICHHUS.

2. dusndeckue TPUOOPHI U Mpolieypa MPSMBIX U3MEPEHUM aHAJIOTOBBIM U

U (POBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimol

1.Onpenenenrie 1eHbl JIETICHUST H3MEPUTEIILHOTO TMpudopa (UCHOJIb3Ys
TEXHOJIOTHYECKYIO KapTy AKCIIEPUMEHTA).

2. 3MepenHne paccTOsSHUH.

3. U3mepenne 00bEMa )KUIKOCTHA U TBEPAOTO Tela

4. Onpeoenenue pazmepos Maivix mel.

5. N3mepenne TtemmepaTypbl TpH IMOMOIIM JKHIKOCTHOTO TEpMOMETpa H
JTaTYAKA TEMIIEPATYPHI.

6. Ilposedenue uccredosanus no nposepxe cunomeswvi: OAIbLHOCMb NOJNEMA
Wapuka, nyweHHo20 20pu30HmMaibHo, mem 0onvule, yem Oobule 8blCoOma nycKa.

Pasznea 2. IlepBoHayajibHbIe CBeJICHUS O CTPOCHUM BelIeCTBA

CrpoeHune BemIecTBa: aTOMbl M MOJIEKYJbL, ux paszmepul. Onvimol,
00Ka3zvlearouwue OUCKpemnoe cmpoeHue 8euecmada.

JIBrxkeHne dactun BemectBa. CBsA3b CKOPOCTHM JIBM)KEHHMS YacTHIl C
TemriepaTtypoii. bpoyHoBckoe naBwxkenue, auddysud. Bsaumoodeiicmeue uacmuy
geujecmsa. npumsdiceHue U OMmmaikusaHue.

ArperaTHble COCTOSIHUS BEIIECTBA: CMPOEHUE 2A308, HCUOKOCMEU U MEEPObLIX
(kpucmannuueckux) men. Bzaumocesazv mexcoy ceoucmeamu 6ewecms 8 pPAa3HbIX

! MC — s1eMeHTBI CofepKaHus, BKIIOUAONNE MEXIIPEIMETHBIE CBSA3H, KOTOPHIE OAPOGHEE PACKPHITE B
TEMATUICCKOM IIJIAHUPOBAHUU.

2 3)16013 " JaJiIe€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IIPOBOJAUTCA B O3BHAKOMUTEIILHOM ILIaHE. Hezlaror
CaMOCTOSATENIFHO OTIpeeNsIeT 00beM H3y9aeMoro MaTepHaa.

® Bee JlemoncTparmu i JlabopaTopHbie paboTEI, PEICTABICHHBIE B COAEPKAHNH, JOIMYCKAETCs (MOKHO) TIPOBOHTH,
HCTIOJB3Ysl MHPOPMAIITMOHHBIE U DJICKTPOHHBIE TEXHOJIOTHH (IIM(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI).
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acpe2amHulX COCMOSIHUAX U UX AMOMHO-MOJNEKVIAPHbIM cmpoeHuem. OcobenHocmu
azpe2amHulx COCMOSIHULL 80ObL.

ﬂemoncmpauuu4

1. HaGmroienre 6pOoyHOBCKOTO IBUKEHUSI.

2. Habmoaenue nuddysumu.

3. Habnwooenue  aenenuil, 0O BACHATOUUXCS NpUMSIICeHUeM unu
OMMANKUBAHUECM YACTNUY BEULeCMBA.

Jlabopamopnwie pabomul u onvimol

1. Oyenxa oOuamempa amoma MmemoooOM psio08 (C UCHOIL3OBAHUEM
Gomoepadghuii).

2. OnbITHI IO HAOIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OmpITEI IO OOHAPYKEHUIO MEHUCTBHSI CHJI MOJICKYJSIPHOTO TPUTSKCHUS
(271eKMpPOHHAA 0EMOHCMPAUUSL).

Pa3nen 3. /IBu:keHHe U B3aUMOAelCTBHE TeJl

Mexannueckoe nBUkKeHHE. PaBHOMEpHOE W HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. Cpeowsis ckopocmsv npu HepasHOMepHOM O8udiceHuu. Pacuér mytu u
BPEMEHU JABUKECHHS.

SBneHue uHEpUUU. 3akoH uHepyuu. Bzaumooleiicmeue men KAk HpUdUHA
usMeHeHus ckopocmu oeudxcenuss men. Macca kak mepa uHepmuocmu meid.
[InotHocTe BemiecTBa. C@A3b NAOMHOCMU C KOAUYECMBOM MONEKYN 8 eOuHuye
0OvéMa sewecmsa.

Cuwiia kak XapakTepuCTHKa B3auMojeucTBusa Ten. Cuna ynmpyeocmu W 3aKOH
I'yka. H3zmepenue cunvl ¢ nomowwio ounamomempa. SIBI€HUE TATOTEHUSI U CUJA
TsokecT. Cuna msoicecmu Ha opyeux niaanemax (MC). Bec tena. HeBecoMocCTs.
CnoxeHue cuj, HalpaBJICHHBIX MO OAHOW mpsmoi. PaBHoxelcTBytomas cui. Cuia
mpenus. Tpenue ckoavocenus u mperue noxos. Tpenue 6 npupooe u mexuuxe (MC).

ﬂemoucmpauuu3
HabGnronenue MexaHnuecKoro IBMKEHHS Tela.

N3Mepenne ckopoCTH MPSIMOJIMHEHOTO ABUKEHMUS.
HaGnronenue siBneHust HHEPIUU.

Hab6nronenue n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHUE Macc 1O B3aUMOACHCTBUIO TE.

CrnoxeHue cuil, HalpaBJICHHBIX IO OJTHOU MPSMOM.

JIaﬁopamopubze pabomul u onvimoul

1. OnpeneneHne  CKOPOCTH  PAaBHOMEPHOIO  ABWXKEHUS  (LIapuKa
B KUJIKOCTH, MOJICJIU DJEKTPUUYECKOTO aBTOMOOWJIA MU T.1.) (2J1eKmpOHHAA
demoncmpayusi).

G N

2. Omnpenenenre cpeaHel CKOPOCTU CKOJIbKEHUS OpyCKa WM IIapHKa I0
HAKJIOHHOM TIJIOCKOCTH.
3. OrnpeneneHue MIOTHOCTH TBEPOTO Tea.

4 o
31ech 1 ganee IPUBOJAUTCS PACIIUPEHHBIN MepeveHb J1ab0paTOpHBIX PabOT M OMBITOB, U3 KOTOPOTO YUHTENb JelacT
BBIOOD 10 CBOEMY YCMOTPEHHUIO.



4. OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsKEHUs (aedopmariun)
HPY>KUHBI OT IPUIIOKEHHOU CUJIBI.

S. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT
Beca TeJla U XapaKTepa CONMPUKACAIOLINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTENH M ra30B

HaBnenue. Cnocobvi ymenvuleHus u yseiuuenus oaeneHus. /lagnenue easa.
3asucumocms Oasnenus eaza om o00véma, memnepamypwl. llepedaua Oasnenus
MeEPOLIMU menamu, Hcuokocmamu u 2azamu. 3axon llackans. Ilnesmamuueckue
Mawunsl. 3aBUCUMOCTD JTaBIICHUS JKUIKOCTH OT riryounsl. Coobwarowuecs cocyobi.
l'uopasnuueckue mexanusmol.

Atmochepa 3emnu u atMocdepHoe AaBieHue. [Ipuuumsl cyujecmeosanus
8030ywHot obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproco
oasnenus. 3a8ucumMocms ammocghepHo2o 0asieHus Om 8blCOMblL HAO YPOBHEM MODAL.
IIpubopul 0ns uzmepenus ammocgheprnozo 0asieHus.

eticmeue srcuoxocmu u 2aza Ha Nocpys*cEHHOe 8 HUX mesio. BrITankuBaromas
(apxumenoBa) cuna. 3axkox Apxumeoa. Ilnasanue men. Bozoyxonnaeanue.

Jemoncmpayuu
3aBUCUMOCTb JABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaya naBieHUs )KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

I'mapaBnnaeckunii mpecc.

[IposiBienue nercTBUst aTMOChHEpPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKHUBAIOUIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJa Y MIIOTHOCTH KUIKOCTH.

1. PaBeHCTBO BhITATKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus TeJ: TUIABAHUE WM MOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOUIIEHUS IUIOTHOCTEHN TeJa U KUAKOCTH.

Jlabopamopnwvie pabomul u onvimol

ook whE

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00BbEMA TOTPYKEHHOM
B JKMJKOCTb YaCTH TeJIa.

2. OnpeneneHue BBITAIKUBAIOIICH CUJIbI, JEHCTBYIONIEH Ha  TeJo,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIIKUBAIOUIEN CHWJIBI, JEUCTBYIOLIEH Ha
TEJIO B KUIKOCTH, OT MACCHI TeNa.

4, OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,

NEUCTBYIONIEH Ha TEJIO B KUIKOCTU, OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH
TeJIa ¥ OT INIOTHOCTH JKUJKOCTH.

5. KoncrpyupoBanue  apeomerpa WM KOHCTPYMpPOBAHUE  JIOJKHU
U onpeaesieHue €€ rpy30I01bEMHOCTH.

Pa3znea 5. PaGora u MOIIHOCTB. JHeprus
Mexanudeckast pabota. MOITHOCTb.
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[IpocTthie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAsA TUIOCKOCTh. [lpasuno
pasHogecust pvivaea. Ilpumenenue npasuna pasnosecus pviuaza K 610Ky. «3o10moe
npasunoy mexanuxu. KITJI mpocTeix MexaHu3moB. IIpocTbie MexaHU3MbI B OBITY W
TEXHUKE.

Mexanuueckas oHeprus. Kunemuueckas U NOMEHYUANbHASL  OHEPUSL.
lIpespawenue oonozco euda mexanuueckou 3Hepeuu 8 Opyeol. 3aKOH COXpaHEHUS
SHEPTrUM B MEXAHUKE.

Hemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

Jaéopamopnvie paéomot u onvimot’

1. Omnpenenenre pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBWKEHUU TeElla
10 TOPU3OHTAIBHOU MOBEPXHOCTH.

2. UccnenoBanue ycioBuil paBHOBECHSI pblyara.

3. N3mepenue KII/ HAKJIOHHOM IUIOCKOCTH (31eKmponnan
demoncmpayusi).

4, N3ydeHne 3akoHa COXpPaHEHUS MEXAHUYECKOW SHEPIUU (2/1eKmpOHHAA
demoHcmpayusi).

8 KJIACC

Pa3znea 6. TerioBble ABJICHUS

OcHoBHble  NOJIOJCEHUSL  MOJIEKYIAPHO-KUHEMUYEeCKOU mMeopuu  CmpOoeHUs.
sewecmea. Macca u pazmepvl amomog u monexyir. Onvimvl, noomeepaHcoaouue
OCHOBHbLE NONONHCEHUSL MONEKVIAPHO-KUHEMUYECKOU MeopUul.

Mopaenun TBEPAOro, JKHAKOTO W Ta3000pa3HOrO0 COCTOSHHM BEIECTBA.
Kpucmannuueckue u amopgpnvie mena. OdwvscHenue ceolicms 2a3os, Hcuokocmeu u
MBEPObIX Mell HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHEMUYeCKou Mmeopuu.
CmauuBaHue u KanuaiapHle aenenus. Tennogoe pacuiupenue u cocamue.

Temneparypa. Césa3b memnepamypvl cO CKOPOCHIbIO MENN08020 OBUNCEHUS]
yacmuy.

Buytpennsis  sHeprusi. Cnocobvl  uzmeHenus.  GHYMpeHHeU  SHepeuu:
mennonepeoaia u cosepuietue pabomui. Buowi menJjionepeoayi.
Menjionpo8OOHOCMb, KOHBEKYUS, U3IyYEHUE.

KonuuectBo Temnotel. Yoenvnas mennoémkocmo sewecmea. Tennooomen u
menJiogoe pasHosecue. Ypasnenue meniogozo banauca.

IInasnenue u omseepoesanue KpucCmaiiuieckux eewecms. Yoenonas menioma
naaenenus. Ilapoobpazosanue u xonoencayus. Hcenapenue (MC). Kunenwue.
Yoenvnaa mennoma napoobpaszoeanus. 3asucumocms memnepamypbi KUNEHusi om
ammocgepnozo oasnenus. Brasicnocms 6030yxa.

DHeprust TOIJIMBa. YoenvHas menioma c2opanus.

Ipunyunvr pabomer mennosvix oOsucameneu. KIIJ{ mennogozo oOgucamersi.
Tennosvle 0sucamenu u 3awuma oxpyxcaroweti cpeovt (MC).

3axon coxpanenus u npespawerus dHepeuu 8 menniogwvix npoyeccax (MC).

Hemoncmpanuu
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Ha6nronenne 6pOyHOBCKOTO IBYKECHHSI.

Habmonenue nuddysun.

HaGmoienue sSBiICHU CMaYiBaHUS W KaMMJUTSIPHBIX SBICHHM.
HaGuroieHne TermIoBoro pacupeHust Tedl.

V3meHeHre naBieHHs ra3a MpU W3MEHEHWH 00BhEMa M HarpeBaHUU WIH
OXJTKICHUH.

Ok whE

6.  IIpaBuia u3mepeHus TeMIepaTyphl.

1. Bu el Termonepenayn.

8. OxJtaxIeHue P COBEPIIICHUH PaOOTHI.

Q. Harpeanue npu coBepiieHrH pabOThl BHEITHUMH CUJIAMH.

10. CpaBHeHHE TEIUIOEMKOCTEH pa3INYHbIX BEIIECTB.

11. HabGmrogeHue KUTICHUS.

12. HabGnroaeHue MOCTOSHCTBA TEMITEpaTyphl MPHU TIIaBJICHUH.
13. Mogenu TeIIOBbIX ABUTATENIEH.

Jlabopamopnwie pabomul u onvimol

1. OnbITel O OOHAPYKEHUIO JIEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS
(2/1eKmpOHHAA 0eMOHCIMPAYUSL).

2. OnbITI O BRIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIA caxapa.

3. OnbIThl MO HAOIIOIEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEII.

4, OrnpeneneHue JaBlIeHUs BO3lyXa B OajJIOHE HITTPUIIA.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHS BO3AyXa OT €ro
00bEMa M HArPEBAHUS WA OXJIKICHHUS.

6. Ilposepxa cunomesvi AUHEUHOU 3ABUCUMOCMU ONUHbL CMOAOUKA
HCUOKOCMU 8 MEPMOMEMPUYEcKol mpybKe om memnepamypbi.

7. HaGntogenue u3MeHEeHHs] BHYTPEHHEW DSHEpruu Tejlna B pe3yJibTare
TerIonepeayr ¥ padoThl BHEITHUX CUJT.

8. UccnenoBanue sBieHHs] TEIJIOOOMEHA MPU CMENIMBAHUU XOJOTHOM U
ropsityer BOJBL.

Q. OnpedeneHue Koauvecmea meniomsl, HOJYYEHHO20 B000U Npu

Menio0oMeHe ¢ HazpemvimM MemauiudecKum YuruHOpOM.
10. HccnenoBanue mpoiiecca UCTIapECHHUS.
11. OmpeneneHrie OTHOCUTEIIBHOM BIAXKHOCTH BO3TyXa.
12.  Onpeoenerue yoenvbHot meniomovl NaaGLeHUs ib0d.

Paznen 7. DaekTpruyeckue 1 MATHUTHBIE SIBJICHUSI

Inekmpuszayusi men. JIBa poja SICKTPUUYECKUX 3apsaoB. BzaumoneicTBue
3apsKEHHBIX TEI.

DnekTpudeckoe motie. [lpunyun cynepnosuyuu 3j1eKmpudeckux nojeu (Ha
Ka4ecmeeHHOM YpPOGHe).

Hocumenu snexmpuueckux 3apsoos. DnemeHmapHulil 91eKMpudecKuti 3apso.
Cmpoenue  amoma. 1IpOBOIHMKA W  AWDJIEKTPUKU. 3aKOH  COXPaHEHUS
BJIEKTPUYECKOTO 3apsja.
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DNEeKTpUYEeCKUl TOK. VYcnosus cywecmeosanuss 31eKmpuyeckoeo moKd.
HcTtouHnKyn TMOCTOSIHHOTO TOoKa. JIeWCTBHS DJIEKTPUUECKOro TOKa (TEmIOBOE,
XUMHUYECKOE, MATHUTHOE). DIeKMpUyecKuil MoK 6 HCUOKOCMAX U 2a3ax.

Pabota ¥ MOIIHOCTH D3JIEKTPUUECKOrO TOKa. 3akon [[coyns—/lenya.
Onexmpuueckue yenu u nompebumenu IJNEKMPUUECKOU dHepeuu 6 Obimy.
Onektpuueckas uemnb. Cuia Toka. DIEeKTpuueckoe HampsbkeHue. CONpOTUBIICHHE
IPOBOJHUKA. YOenbHoe conpomusneHue eeujecmea. 3akoH OMa NIl ydacTKa IIETH.
ITocnenoBaTtenbHOE W MapajieibHOE COCAMHEHUE MPOBOAHUKOB. Kopomkoe
3amvikanue.

[TocTtostHHBIE MarHuThL. B3anMoaercTBrAE MTOCTOSTHHBIX MAarHuToB. Mazcnummoe
none. Maenumuoe none 3emau u e2o 3Hauenue Oaa dHcuznu Ha 3emne. Onvim
IOpcmeda. Macnummnoe none snekmpuuecko2o moxa. llpumenenue 31eKmpomacHumos
6 mexuuxe. [lelicmeue MAcHUMHO20 NOJA HA  NPOBOOHUK C  MOKOM.
Dnexmpoodsuecamensb NOCMOSAHHO20 MOKaA. Mcnonvsosanue snexmpoosucamenei 8
MEXHUYeCKUx YCmpoucmeax u Ha mpancnopme.

Onvimor apades. Asnenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Anexmpozenepamop. Cnocobwi noJyYyeHust 9NIeKMPUYECKOU OHep2UlU.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTUH.

Jemoncmpayuu
DJIeKTpU3aLus TEN.

JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSAKEHHBIX TEl.
Y CTpONCTBO U AEUCTBUE IIIEKTPOCKOIIA.
DJeKTpoCcTaTU4eCKast MHAYKIIHS.

3aK0H COXpaHEHUS INEKTPUUECKUX 3aPsI0B.
[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJISI.
W cTOYHMKM TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUUECKOTO TOKA.

0. DaeKTpU4ecKuil TOK B KUIAKOCTH.

1. Ta3oBbIil pa3ps.

2. VI3MepeHnue cCuibl TOKa aMIIEPMETPOM.

13. H3mepeHue >IEKTPUIECKOTO HANIPSHKEHUS BOJIBTMETPOM.

14.  PeoctaT 1 Mara3uH CONPOTHUBICHUIA.

15. BsaumoneiicTBHEe MOCTOSHHBIX MAarHUTOB.

16. MogaenupoBaHue HEBO3MOXKHOCTH Pa3/ICJICHHs TOJIFOCOB MarHUTA.

17. MopaenupoBaHUe€ MarHUTHBIX MOJIEH MTOCTOSIHHBIX MarHUTOB.

18.  OmmiT OpcTena.

19. MaruauTHoe noJie TOKa. DIEKTPOMAarHur.

20. JleiicTBHE MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

21. DnexkTpoaBUTATENh MOCTOSTHHOTO TOKA.

22. MHccnenoBanue SIBICHUS IEKTPOMArHUTHOW HHIYKIIHH.

23.  Ompiter Gapages.

24. 3aBUCHMOCTb HAMNpaBIEHUS HMHAYKIIMOHHOTO TOKa OT YCIOBUW €ro
BO3HUKHOBEHHUSI.

PR BPBOOoNoOORWNE
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25.  DJexTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnuie padomul u onvimul

1. OneITel TIO HAOMIONCHUIO DJCKTPHU3AIMKM TN WHAYKIMEH W TpHu
COTPUKOCHOBEHUH.

2.  HccnemoBaHue IEHCTBUS DIIEKTPUYECKOTO IOl HA TMPOBOJHUKUA U
TUDIIEKTPUKH.

3. COopka 1 mpoBepKa pabOThI TMEKTPHUSCKOH IETH MOCTOSHHOTO TOKA.

4.  VI3MepeHue U peryJIMPOBaHUEC CHUJIBI TOKA.

5.  HM3mepenue u peryaupoBaHUE HANPSKCHHUS.

6.  Uccneoosanue 3agucumocmu cuivl moxa, uoywe2o uepes pe3ucmop, om
CONPOMUBTICHUSL PE3UCOPA U HANPSICEHUS HA Pe3UCmope.

7. Onvimol, OeMoHCmpupylowue  3a8UCUMOCMb  JJIeKMPUUECKO20
Cconpomuenenus nposoOHUKA Om e20 ONUHblL, NIOWA0U NONEPeyHO20 CedeHusr U
mamepuana.

8.  Ilposepxa npasuna crodceHus HANPAXCEHUll Npu NOCie008amenbHOM
COeOUHEHUU 08YX Pe3UCTOPO8.

9.  Ilposepxa npasuna 01 cuibl MOKA NPpU NAPATIETLHOM COCOUHEHUU
Pe3UCMOPO8.

10. Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. OmpexaeneHue MOIUTHOCTH JJIEKTPUUECKOTO TOKa, BBIIEIIEMON Ha
pe3ucTope.

12. HccnenoBaHue 3aBHCHMOCTH CHJIBI TOKA, HAYIIETO Ye€pe3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HEW.

13.  Onpeoenenue KII/[ nacpesamensi.

14. HccnenoBaHre MAarHUTHOTO B3aMMOJICHCTBHS TIOCTOSTHHBIX MarHUTOB.

15. H3ydyeHme MarHATHOTO TIOJIS TIOCTOSHHBIX MAarHUTOB TIPH  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue NeWCTBHS SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.  OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBI B3aUMOJCHCTBHUS
KaTYIIKA C TOKOM M MarHuTa OT CHJIBI TOKa M HAIpPaBIICHUS TOKA B KaTYIIKE.

18. H3yuenue aecTBUS MAarHUTHOTO MOJISl HA TIPOBOJHUK C TOKOM.

19.  Kouncmpyuposanue u uzyuenue pabomuol 31eKmMpoO8Uameis.

20. UMsmepenue KIIJ] anekTpoaBuraTeibHONW yCTAaHOBKH.

21. OmnpITel MO WCCICAOBAHHWIO SIBJICHUS JJICKTPOMATHUTHON WHIYKIIHH:
MCCJICIOBAaHNE M3MEHEHN 3HAUCHHUS U HAIIPaBJICHUS WHAYKITMOHHOTO TOKA.

9 KUIIACC

Pa3nea 8. Mexannueckue siBJIEHUSA

Mexannueckoe nBukeHue. MarepuanbHasg Touyka. (Cucrema  OTCYETA.
OTHOCHUTENIBHOCTh MEXaHHYECKOTO JBWXKEHHUsS. PaBHOMEpHOE MNpPSAMOJIIMHENHOE
nByKeHue. Hepasnomepnoe npsamonunetinoe osudicenue. CpeqHsIst U MSHOBEHHAs
CKOpOCMb Mena npu HEPAGHOMEPHOM OBUICEHUU.
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Yckopenue. Pasnoyckopennoe npsamoaunetinoe 0sudicenue. CB0OOOIHOE
nanenue. Onvimol 1 anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

ITepsbiii 3ak0oH HbrotoHa. Bropoii 3akon Herotona. Tperuii 3akoH HproTtoHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbICeHUs, CUla
MpeHUs NOKos1, Opyaue Uuobl MpPeHUsL.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOPEHHE CBOOOIHOIrO
nanenust. [euoscenue nianem eoxpye Coanya (MC). Ilepeas kocmuueckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue maTepHallbHOW TOYKHU. AOconomno meépooe meno. Pasnosecue
MeEPO02o mena ¢ 3aKpeniéHHou ocblo epaujeruss. MoMeHT cuitbl. Llenmp msascecmu.

Nmnynsc tena. Hzmenenue umnynvca. Mmnynvc cunvl. 3aKOH COXpaHEHHS
umnyibsca. PeaktuBnoe asmxkenue (MC).

Mexanudeckass pabora M MOIIHOCTh. PabGorta cun TskecTu, ympyeocmu,
mpenus. Ceazv sHepeuu u pabomsi. lloTeHIIMAIbHAS YHEPTUS TeJa, MOAHATOTO HaJ
MTOBEPXHOCTBIO 3eMJIH. [lomenyuanvras snepaus cocamou npyxcunsvl. Kunernueckas
sHeprusi. Teopema o Kunmemuueckou dSHepeuu. 3aKOH COXPAHECHHS MEXAHUYECKOU
SHEPTHUH.

Jemoncmpayuu

1. HabnroneHne MexXaHM4eCcKOTO JBUKEHHUS Tella OTHOCHTEIbHO Pa3HbIX
TEJI OTCUETA.

2. CpaBHeHre IyTeld W TPACKTOPUM ABMIKEHHSI OJHOTO M TOTO K€ Tela
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

4, HccnegoBanue npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUS.

5. HaGnronenue nBuXeHUs Tela 1Mo OKPYKHOCTH.

6. HaGntoneHne MexaHMUYeCKUX SIBJICHUM, TNPOUCXOIAIIMX B CHCTEME

orcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>KEHHH OTHOCHTEIIBHO
KaOuHeTa PU3nKH.

7. 3aBUCUMOCTh YCKOpPEHHUS Tejla OT MacChl Telia U JEHCTBYIOIIEH Ha HETro
CHJIBI.

8. Hab6nronenue paBeHCTBaA CHIT IPU B3aUMOJICHCTBUH TEII.

9.  H3meHeHue Beca Teja MpH YCKOPSHHOM JIBHKCHHUM.

10. Ilepenaua umiynbca Npy B3aUMOJICUCTBUU TEJl.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEll.

12. CoxpaHeHue UMITYJIbCa IPU HEYIIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHue UMITyJIbca IPHU a0COIIOTHO YIPYTOM B3aUMOJCHCTBUU.

14. HabGnroaeHue peakTUBHOIO JIBHXKCHUSI.

15. CoxpaHeHre MEXaHUYECKON PHEPTUU TIPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHWe MEXaHWYECKOW DHEPruu TMpU JABUKCHUU Tela TI0J
JNEHUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimoul
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1.  Koncmpyupoeanue mpaxkma 015 pazeona u 0anbHeuuleco0 pagHoMEPHO20
OBUINCEHUS WLAPUKA UTIU METeHCKU.

2. OrnpeneneHre CpeIHE CKOPOCTH CKOJIBKEHUS OpycKa WIIW JBUKEHUS
IIapyrKa 1Mo HaKJIOHHOW IIOCKOCTH.

3. OnpeneneHue yCKOpPEHHUsI Tela MPU PAaBHOYCKOPEHHOM JBMKEHUU T10
HAKJIOHHOM INIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHM IIPH PaBHOYCKOPECHHOM
JBU>KEHUU 0€3 HauyalbHOM CKOPOCTH.

5. Ilposepra eunomeswvi: eciu Npu pPasHOYCKOPEHHOM OBUICEHUU Oe3

HAYANIbHOU CKopocmu nymu OMHOCANMCA KAk pﬂd HEUEMHbIX Yucenr, mo
coomeemcmeyrowue nPOMeNCYmKuU 6peEMERU 00UHAKOBDL.

6. UccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJIBXKEHUSI OT CHJIbI
HOPMAaJILHOTO JIABJICHHUS.

7. Omnpenenenre kodhuIeHTa TPEHUS CKOJIBKCHUS.

8. Ornpenenenne KECTKOCTU NPYKUHBI.

Q. Omnpenenenre pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella

10 TOPU3OHTAIBHON MOBEPXHOCTH.

10. Ompenenenue pabOTBIl CHJIBI  YIOPYrOCTH TMpU TOABEME Tpy3a
C UCIOJIb30BaHUEM HEMOJIBHKHOTO U MTOJABUKHOTO OJIOKOB.

11. H3yyeHue 3aKOHA COXPAHEHUS SHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI

KonebarensHoe aBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUMU: MEpUO,
4acToTa, aMIuatyaa. Mamemamuueckui u npysicunHviu masmuuxu. Ilpespawenue
9HepeUuU npu Ko1ebameibHOM O8UNCEHUU.

3aryxatomue konedanus. BeiHyx)aeHHbIe KoaeObaHus. Pe3oHaHc.

Mexanudeckue BoiHBL. CBOWCTBA MEXaHUYECKUX BOJIH. [Ipodonvubie u
nonepeynvie 8oaHbl. [[MUHa 0HbI U CKOPOCMb €€ pacnpocmpanenusi. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmuyeckue goanvl (MC).

3ByK. I pomxocme 38yka u evicoma moua. Ompadicenue 38yka. Mugpaszeyk u
VILMPA3EYK.

Jemoncmpayuu

1. HaOmronenne xoseOaHUM Ten MOJ NEWCTBUEM CHIIBI TSDKECTH U CHJIBI
YIPYTOCTH.

2. HaOmronenue konebanuii rpy3a Ha HUTU U HA TIPYKUHE.

3. HaOmronenue BeIHYXICHHBIX KOJIEOaHUM U pe30HaHCA.

4, PacnipocTpaneHue Mpo10IbHBIX U TIOTIEPEYHBIX BOJIH.

5. HaOmnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimoul

1. Onpenenenre 4YacTOThl MW TEpHOJa KOJEOAHWUH MaTeMaTU4eCKOro
MasiITHUKA.
2. Omnpenenenre 4acCTOTHl U TEpHOJa KOJeOaHW MPYKMHHOTO MasiTHUKA

(2/1eKmpOHHAA 0eMOHCMPAYUsL).
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3. HccnenoBanune 3aBUCHMOCTH TiepHOJa KOJICOAHWN TIOJBEIICHHOTO K
HUTH TPy3a OT JIJTUHBI HUTH.

4. HccnenoBanne 3aBUCUMOCTH  IlepuoAa KOJeOaHUW  MPYKHMHHOTO
MasTHUKA OT MacChl Ipy3a (2/1eKMpPOHHAS 0EMOHCMPAUU).

5. IIpoBepka HE3aBUCUMOCTH TIEpHOJia KoJieOaHUH Ipy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OnpITel, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh TEpHOJia  KoJieOaHU
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPY>KUHBI.

1. N3mepenne  ycKOpeHHS  CBOOOJHOTO  TAACHUS  (271eKMPOHHAsA
demoncmpayusi).

Paznea 10. D1eKTpOMArHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMArHUTHOE  MOJIE.  DJNEKTPOMAarHuTHble  BOJHBL.  (Cgolicmea
anekmpomacHumuolx 8oaH. Illkana snekmpomacHumuwvlx 6oaH. Hcnonv3zosarnue
INEKMPOMACHUMHBIX BOJIH 0151 COMOBOLL CEA3U.

DnekTpoMarHuTHas mnpupoja cBeta. CKopocTh cBeTa. BoiaHOBBIE CBOMCTBa

CBETA.

Jemoncmpayuu

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMICTBA CBETA.

Jaéopamopnvie pabomot u onvimot’

1. N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOWIIBHOTO
tenedona.

Pa3nen 11. CBeToBbBIE SIBJIEHUS

JlyueBas Mmoaenb cBera. Microunuku cera. [lpsamonunetinoe pacnpocmpanenue
ceema. 3ammenusi Coanya u Jlynvi. OTpaxeHue cBeta. [lnockoe 3epkano. 3axKoH
OmMpadicenus ceema.

[Ipenomnenue cBetra. 3akOH TMpejaomiieHUusi cBeta. [lonnoe 6Hympennee
ompadxcenue ceema. FHcnoavsosanue nNOAHO20 BHYMPEHHE20 OMPANCEHUs 8
ONMUYECKUX C8eMOBOOAX.

Jlunza. Xonm nyuedr B nmH3E. Onmuueckas cucmema @omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bauzopykocms u
0AIbHO30PKOCMb.

Paznooicenue 6enoco ceema 6 cnexmp. Onvimort Hvotomona. Cnoowcenue
CNEeKmMPAIbHbIX YBEMmO8.

Hemoncmpauuu

1. [IpsiMmonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomy4yenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.

Ontudeckuii CBETOBOI.

Xon iaydeil B coOuparoiiei InH3e.

XoJ1 Tydel B pacCEnBArOIIECH JIMH3E.
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8. [Tomyuenune n300paxeHnii ¢ TOMOIIBIO JIMH3.

Q. [Ipunnun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Mogens riasa.

11. PasnmoxeHue 6eoro cBeTa B CIIEKTP.

12. Tlonydenue 6en0ro cBETa MPH CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie padomul u onvimul

1. HccnenoBanne 3aBUCUMOCTH yIJIa OTPAKEHHS CBETOBOTO Jiyda OT yIJia
MaJICHUS.

2. N3yuenne xapakTepUCTUK N300paKeHUS MTPEAMETa B TUIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCHMOCTH YIjia TMPEIOMIICHHS CBETOBOTO JIyda OT
yTriia maJeHus Ha TPAHUIIE «BO3AYX—CTEKIIO.

4. [TonyyeHnue n300pakeHUii ¢ TOMOILIBIO COOMPAOIIEH JINH3BI.

5. Onpenenenue  (HOKYCHOTO  pacCTOSIHUSL W ONTHYECKOW  CHJIBI
cobuparoniei JUH3bI (21eKMPOHHAA 0EMOHCHPAUUL).

6. OmnpITel O Pa3lOKEHHIO 0€eJoro cBeTa B CIEKTP (2/1eKmpoHHAA
demoncmpayusi).

7. OnbITHl MO BOCHPUATHIO LIBETA MPEAMETOB IMPHU WX HAOIIOJACHUU Yepe3

[IBETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHTOBBIE SIBJICHUS

Onvimul Pezepgpopoa u mnaHeTapHas Mojenb atoma. Mojenb atoma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmeoi.

PanuoaktuBHOCTh. Anbgha-, bema- u eamma-uznyuenus. CTpOCHHE aTOMHOTO
anpa. Hyxknouwnasa moodenb amomuozo Adpa. Hzomonwvl. Paouoaxmuembie
npespawerus. llepuoo nonypacnaoa amomHwix soep.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCOBOIO 4YHUCEI.
Peaxyuu cunmesa u denenus sioep. Ucmounuku snepeuu Connya u 36630 (MC).

Snepnas sHepretuka. /Jleiicmeus paouoaKmuGHuIX U3IYYEHUU HA JHCUBbLE
opeanusmol (MC).

Jemoncmpayuu
CrexTpbl U3ITy4eHUS U MOTJIOLEHHUS.

CnexTpbl pa3IMvHbIX Ta30B.

CnekTp Bogopo/a.

Habmronenue tpekoB B kamepe Busbcona.

PaboTa cuéTunka HOHU3ZUPYIOUTUX U3TYyUEHUH.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOJAYKTOB.
JIaﬁopamopubze pabomul u onvimoul

R

1.  Habnawooenue cniowHbix u TUHEUYAmMbIX CHEKMPOB UTYUEeHUsL.

2.  HccrmenoBanue TPEKOB: M3MEPEHHE SHEPIHU YACTHIIBI 1O TOPMO3HOMY
myTH (110 dhoTorpadusiM) (2,1eKmpoOHHAA OeMOHCHPAUU).

3. N3mepenne pagnoakTUBHOTO (HOHA (271eKMPOHHAA 0eMOHCHPAUU).
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IToBTOPUTEIBLHO0-0000IAOIMIT MOYIb

[ToBTOpUTENHEHO-00001IAIOMINK MOJTYJIb TIPEIHA3HAYEH JJIsI CUCTEMATU3ALMK U
000011IeHHs] MPEIMETHOTO COACPKAHUS U ONbITa JEATEIbHOCTH, MPUOOPETEHHOTO
IpY U3yUYEHUU BCETO Kypca (PU3UKH.

[Ipyn “3ydyeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUIBI
JESITETbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBACTCS JOCTHUKEHUE TPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3ylbTatoB  oOydeHus,  (opmupyercs
€CTECTBEHHO-HAYyYHAs] T'PAMOTHOCTb: OCBOEHHE HAYYHBIX METOJOB HCCIEIOBAHUSA
SBIICHUN TPUPOJBI U TEXHHUKH, OBJAJCHHE YMEHHUAMH OOBACHATH (pu3nueckue
ABJICHUSA, TIPUMEHAA T[OJy4eHHBbIE 3HAHUA, pewarb 3aJa4d, B TOM YHCIIE
Ka4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBEHO AESTETbHOCTHBIN XapaKTep AAHHOIO pasjesa pealin3yeTrcs 3a
CYET TOT0, YTO yYAIIHUECS BBITOIHAIOT 3aJaHUs, B KOTOPBIX UM IIPEIIaraeTcs:

" Ha OCHOBE IIOJYYEHHBIX 3HAHMM paclo3HaBaTh M HAy4YHO OOBACHATH
¢bu3nyeckue SBICHUS B OKPYXKAIOUIEH MPUpPOIe U OBCETHEBHOM KU3HU;

" MCIOJIB30BaTh 10/ PYKOBOACTBOM II€1Aarora Hay4yHble€ METObI UCCIIEIOBAHUS
¢u3nyeckux SBJICHUN, B TOM UYHCJIE M MPOBEPKU TUNOTE3 U MOIyYEHUS
TEOPETUYECKUX BBIBOJIOB;

" OOBACHATH C ONOPON Ha JUIAKTUYECKUH Marepuall Mocjie OOCYXKIEHHUS C
[IEIarOrOM  Hay4yHblE OCHOBBI HaumOoJee BaXXKHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUHM, HalpUMeEp, IMPAKTHYECKOTO MCIOJIB30BAHUS PA3JIUYHBIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IPEBPAILICHHUS M COXPAHEHUs BCEX HM3BECTHBIX BHUJOB
DHEPIUH.

Kaxnmas w3 TeM [OaHHOrO pasfena BKIIOYAET  OKCIIEPUMEHTAIBHOE
uccieoBaHre O00O0OIIAIOMIEr0 XapakTepa Ha YCMOTPEHHUE Meaarora M Mpu €ro
nmoMoni. Pasmen 3aBepmaercs TNPOBEICHUEM JUArHOCTUYECKOM W OLEHOYHOU
paboThI 32 KypC OCHOBHOM IIKOJIBI.

IJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHWA VYYEBHOI'O IIPEAMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbrarsl ocBoeHusi oOyuatomumucs ¢ 3[1P yuebHoro mpeamera
«Dusuka» JOKHBI COBMaAaTh ¢ pesyiabratamu denepanbHol paboueit mporpaMmsl
OCHOBHOTO 00111eT0 00pa30BaHMUs.

HauGosnee 3HaUNMBIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:

B pesynbraTe nzyduenus GpuU3MKA Ha ypOBHE OCHOBHOTO 00111eT0 00pa3oBaHus y
obyuarorierocst ¢ 3I11P 6yayt copmupoBansbl cCiaeayromye TMYHOCTHBIE PE3yIbTaThl
B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:
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IIPOSIBJICHUE MHTEPECA K UCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHUMCKOU
(bu3nYecKoi HayKH;

[EHHOCTHOE OTHOIIIEHHE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PUZUKOB;

2) rpa’kJJaHCKOT'0 U TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX TMPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUMN
bu3uKy;

OCO3HAHWE BAXHOCTH MOPAIBHO-ITUYECKUX TPHUHIIAIIOB B JEATEIHLHOCTH
YYEHOTO;

3) 3CTETUYECKOT0 BOCIIUTAHUS:

BOCIIPHUATHE DCTETUYCCKUX KA4YeCTB (PU3NUECKONW HAYKH: €€ TapMOHUYHOTO
MMOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) IEHHOCTH HAyYHOTO MTO3HAHUS

OCO3HAHHE IICHHOCTH (PU3NYECKOW HAayKH KakK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUpPa, OCHOBBI PAa3BUTHUSI TEXHOJOTHHM, Ba)KHEWIEH COCTaBISIONICH
KYJbTYpHI;

pa3BUTHE HAy4YHOM JHO0O3HATEIBLHOCTH, MHTEpEca K UCCIEN0BATEIbCKON
NeSITeTbHOCTH;

5) hbopmupoBaHUs KyJIbTYpPbI 3I0POBbSI K SMOIIMOHAIBHOTO OJaronoIyqus:

OCO3HAaHUE LIEHHOCTH 0e30macHoro ooOpa3a KU3HMU B COBPEMEHHOM
TEXHOJOTHUYECKOM MHUPE, BAXKHOCTH MPaBUI OE30MaCHOTO MOBEACHUS Ha TPAHCTIOPTE,
Ha JIOPOTax, C JIEKTPUICCKUM U TEIJIOBBIM 000PYIOBAHUEM B IOMAIITHUX YCIIOBHSX;

c(hOpMHUPOBAHHOCTh HaBbIKa pediekcrU, MPU3HAHKE CBOETO MpaBa Ha OIIMOKY
¥ TaKOTO Ke TIPpaBa y IPYroro 4eI0BeKa;

6) TPyA0BOTO BOCIIUTAHMUS:

7) aKTUBHOE ydYacTHE B PEIICHWH NPAKTHYCCKUX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTenpHON  OpraHW3allid,  HACEJICHHOTO0  IMYyHKTa, POJHOTO  Kpas)
TEXHOJIOTUYECKOW M COIMAJIbHOM HAIMpaBICHHOCTHU, TPEOYIOMIMX B TOM YHCIIE U
(bU3NYeCKUX 3HAHUM;

WHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MPodecCuid, CBI3aHHBIX ¢ (U3UKOI;

8) PKOJIOTUYECKOT0 BOCIIUTAHUS:

OpUEHTAallMd Ha TMpUMEHEHHE (PU3MYECKUX 3HAHUM [JIS pEIIeHUs 3aJad B
00JIaCTH OKpYXarlolel Cpebl, MIaHUPOBAHUS TTOCTYIIKOB U OIEHKH MX BO3MO>KHBIX
MOCIIEACTBHM ISl OKPYIKAIOIIEH Cpeibl;

OCO3HaHWE TJIO00ANTBHOTO XapakTepa JKOJOTHYECKUX MpoOJIieM W MyTed ux
pEIICHMUS;

9) amanTaruu K U3MCHSIONUMCS YCIIOBHSIM COIIMAIEHON M TIPUPOTHOM CPEJIbI:

MOTPEOHOCTh BO B3aUMOJCHCTBUU TIPH  BBITTOJIHCHHHM HCCIICIOBAHUNA H
MIPOCKTOB (PM3HUECKON HAIPABICHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSAM JIPYTHX;

MOBBIIICHUE YPOBHS CBOEM  KOMIIETEHTHOCTH 4e€pe3  MPaKTHUECKYIO
JeSITEHHOCTD;

NOTpeOHOCTh B (DOPMHPOBAHUU HOBBIX 3HAHUH, B TOM uucie GOpMYIUPOBATH
UJIEH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SIBJICHUSIX;
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OCO3HaHMe Je(UIUTOB COOCTBEHHBIX 3HAHWM W KOMIIETEHTHOCTEH B 00JacTH
(1)566371:97 8

TUTAHUPOBAHKUE CBOETO PAa3BUTHSI B MPUOOPETCHNUN HOBBIX (PH3UYECKUX 3HAHUM;

CTpEMJICHHE aHAJM3UPOBATh W BBISBISTH B3AUMOCBSI3U MPHUPOJBI, 00IIEeCTBa U
HYKOHOMUKH, B TOM YHUCJIE C UCTIOIh30BaHUEM (PU3UIECKIX 3HAHUM;

OIICHKA CBOMX JEHCTBUH ¢ Yy4€TOM BIHMSHHS Ha OKPYXKAIOIIYyI Cpeny,
BO3MOJKHBIX TJI00ATBHBIX TIOCIIEICTBUH.

METANIPEAMETHBIE PE3YJIBTATBI

Osnadenue yHugepcanbHblMu y4eOHbIMU NOZHABAM EIbHBIMU OClICHBUAMU:

1) 6a30BbIC JIOTUYECKUE ICUCTBUSA:

BBISIBIISATH U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKN OOBEKTOB (SIBICHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUU, OCHOBAHMS IS
000011IeHNS U CPAaBHEHHS;

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpPUBAEMBIX (aKTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHSIM;

BBEISIBIIATh TIPUYUHHO-CJICICTBEHHBIC CBS3M TP  HM3YYCHHH (DU3UICCKUX
SBJICHMA W TPOIIECCOB, MPOBOJUTH BBIBOJBI C HCIOJIH30BAHUEM JCTYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (DHU3MUCCKUX
BEJIMYUH, PU HEOOXOAUMOCTHU TO/I PYKOBOJICTBOM YUHUTEIIA;

BBIOMpATh Croco0 pemieHus y4yeOHOW (¢u3uueckor 3amaud (CpaBHEHUE
HECKOJBKMX BAapUaHTOB pEIICHMs, BBIOOp HaubOoee MOIXOIANIEI0 € Y4ETOM
CaMOCTOSITENIbHO BBIJIEIEHHBIX KPUTEPUEB) MO/ PYKOBOJACTBOM YUUTEIS.

2) 6a30BbIE UCCIIEIOBATEIBCKUE JICHCTBUS:

MCITIOJI30BATh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT ITO3HAHMUS;

MPOBOJUTH IO IIJIAHY OIBIT, HECIOXKHBIM (U3HUECKUH IKCIIEPUMEHT,
HeOOJIbIIOE HCCleoBaHuEe (U3UYECKOTO SIBJICHUS, TPU HEOOXOJUMOCTH MO
PYKOBOJICTBOM YUHUTEIIS;

dbopmynupoBaTh O0OOIIEHUST W BBIBOABI IO pe3ysibTaTaM MPOBEAEHHOTO
HaOJII0/ICHM S, OTIBITA, UCCIICIOBAHMS C OTIOPOM Ha IJIaH/aTOPUTM.

3) paboTa ¢ uHdopmanuei:

MPUMEHATh PA3IMYHbIE METObI, MHCTPYMEHTHI W 3alpPOChl TPU TIOWCKE H
otOope mHMOPMAIIMU UM JTAHHBIX C YYETOM MPENJIOKEHHON y4eOHOU (pu3nueckon
3aJ1auu, IpU HEOOXOAMMOCTH IO PYKOBOACTBOM YUUTEIS,

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh MH(HOPMAIINIO PA3IMYHBIX BUIOB U HOpM
MIPEICTABIICHHS;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpMY  TIPEACTABIICHUS
uHDOpMAIIMU U WUIIOCTPUPOBATH pEIIaeMble 3a7adyd HECIONKHBIMH CXEMaMH,
JUarpaMMaM#, HHOU TpadUKoi U UX KOMOMHAITUSAMU, TIOJ PYKOBOJICTBOM YUHTEIIS.

Osgnaodenue YHUGepcanbHbIMuU yueoHvimu KOMMYHUKAMUBHBIMU
oelicmeuamu:

1) oOuieHue:

B X0JI€ 00CYXXJIeHUsI yueOHOro MaTepHaia, pe3yabTaToB Ja00paTOPHBIX PadOT
¥ TIPOCKTOB 3aj7[aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOW TEMbl M BBICKA3hIBATh
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UJEU, HALIEJICHHbIE Ha pELICHUE 3aJa4d WU NOAJEp>KaHHE OJIaroKenaTeabHOCTH
OOIIIEHHUS;

COIOCTAaBIISATh CBOU CYXKJICHUS C CYXACHUSMHU JPYrHMX YYaCTHUKOB JUaiora,
oOHapy>KUBaTh Pa3IMUMe U CXOJCTBO MO3UIUH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

nyOJUYHO TMPECTABIATh PE3YyJbTaThl BBIMOJHEHHOTO (PU3MYECKOrO OIbITa
(aKCTIepUMEHTA, UCCIICIOBAHUS, IPOEKTA).

2) coBMECTHasl IeSITENbHOCTh (COTPYIHUYECTBO):

MOHMUMATh W MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W WHIWBHUIYaTbHOM
paboThI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

IPUHUMATh LEIN COBMECTHOM JIEATETbHOCTH, OPIraHU30BbIBATh JEHCTBUSA 110 €€
JOCTHKEHHUIO: PaCIpeesiTh PO, 00CYKIATh MPOLIECCHl U PE3YIbTAaThl COBMECTHOM
paboThl, 000011aTh MHEHUSI HECKOJIBKHUX YEJIOBEK;

BBITIOJIHATh CBOIO YacTh padOThI, JOCTHras Kaue€CTBEHHOIO pe3yJibTara IIo
CBOEMY HAIpPABICHUIO U KOOPJIUHUPYS CBOM JEUCTBUS C JPYTUMU YJICHAMH
KOMaH/Ibl;

OIICHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMNA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATENbHO COPMYITUPOBAHHBIM YUYaCTHUKAMU B3aHUMOJICHCTBHSI.

Osnadenue yHugepcanbHblMu y4ueOHbIMU PECYIAMUCHBIMU OCUCH BUAMU:

1) camoopranu3zanus:

BBISIBIIATH TPOOJIEMBI B KU3HCHHBIX W YUCOHBIX CHTYAIUAX, TPEOYIOMUX s
pereHus GU3NICCKUX 3HAHWM;

OpPUEHTHUPOBATBCS B PA3JIMYHBIX  MMOAXOJAX  NPUHATHA  PEIICHUM
(MHAMBUAYATBHOE, PUHATHE PEIICHHS B TPYIIIE, MPUHATHAC PEIICHUH TPYIIITON );

COCTABJISITh AITOPUTM peLIeHUsT PUINYECKOHN 3a/1a4i UJIU TIJIaHa UCCIeIOBaHUs
C Y4€TOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEM, 10T pyKOBOACTBOM
YUUTEIIA.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY CHUTyalluM W TMpejyiaraTh IUlaH €€ W3MEHEHUs, TMpu
HEO0OXOJMMOCTH TOJI PyKOBOJICTBOM YUHUTEJIS;

OOBSCHATh  TPHUYMHBI  JOCTIKCHUS  (HEHOCTHKEHHUS)  PE3YJIbTaTOB
NeSTeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSIM.

3) SMOIMOHAIbHBIN MHTEIIIEKT:

CTaBUTH CeOsl Ha MECTO APYroro 4eloBeKa B XOJle CIopa WM JAUCKYCCHUHM Ha
Hay4HYIO TeMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOTO.

4) npunaTue ceds U APYTHUX:

NPU3HABAaTh CBOE MPABO HA OLIMOKY MpHU pelieHUuH (PU3MYECKUX 3a/1ad Wiu B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEAMETHBIE PE3YJIBTATBI

TpeOoBaHus K NMpeaMeTHBIM Pe3yJIbTATAM OCBOCHUA Y4eOHOIO mpeaMera
«Du3uKa», pacnpeaejeHHbIe 10 roaM 00yYeHUs
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Pesynbratel mo rogam (GOpMyIHUpYIOTCS MO MPHHLMIY A00aBIEHUS HOBBIX

pe3yNbTaTOB OT rojia K ToAy (pe3ylbTaTbl OYEpPEJHOrO Toja MO YMOIYaHHUIO
BKJIFOUAIOT PE3yJIbTaThl NPEIbIAYIINX JIET).

7 KIIACC

[IpeameTHble  pe3yibTaThl Ha 0a30BOM  YpOBHE JIODKHBI — OTpa)kaTh

c(hOpPMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUIA:

OpUEHTHUPOBATLCS B MOHATHUSIX U ONEPUPOBATh MMH Ha 0a30BOM YpOBHE:
du3nueckue M XUMHYECKHUE SIBJICHUS; HAOIIOJCHUE, IKCIIEPUMEHT, MOJIETb,
TUIIOTE3a; CAUHUIBI (PU3MUECKUX BEIUYMH; aTOM, MOJIEKYJia, arperatHble
COCTOSIHMS BemecTBa (TBEpHOE, JKUIKOE, Ta3000pa3HOE); MEXaHHIECKOe
NBI)KEHUE (PAaBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJIMHEIHOE), TPaeKTOpus,
paBHOAeicTBytomass  cui,  gedopmanuss  (yopyras, — IJIaCTHYECKas),
HEBECOMOCTh, COOOIIAIOIIMECS] COCY/Abl, C ONOpPOM Ha AUAAKTUYECKUU
Marepua

paznuyath sBiIeHUsA (qud@dy3us; TEmIoBOe JBHKEHHE YacTHUI[ BEIECTBA;
PaBHOMEPHOE  JBHUIKCHHUE; HEPAaBHOMEPHOE  JBHUIKCHHUE; WHEpLHS;
B3aMMOJICUCTBUE TENI, pagHoGecue MmMeEEPObIX mell C 3AKPeniéHHOU OCbio
épawjenusl; Tiepeaada JaBJICHUS TBEPABIMU TEJIaMHU, KUIAKOCTAMH U Ta3aMu;
aTMoc(epHOE JlaBlieHHWE;, TIUIaBaHUE TeEJ, TPEBpPAIICHUS MEXaHUYECKOU
SHEPruM) IO OMHCAHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3MYECKOE SIBJIICHHE, MOCIE MPEABAPUTEIHLHOIO
00CYXJIEHHUsI C TIEAarorom;

pacrio3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3HUECKUX SIBICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4YHclie (U3NUECKUE SBJICHUS] B TIPUPOC: MPUMEPHI JABMKCHHS C
Pa3IMYHBIMU CKOPOCTSIMH B KMBOM WM HEKUBOW NPUPOAE; NEUCTBUE CHUIIBI
TPEHUSI B MPUPOJIC M TEXHUKE; BIUSIHHE aTMOCHEPHOTO NaBJIEHUS Ha >KUBOU
OpraHu3M; IIaBaHWE PbIO; pbIYard B TEJE YEIOBEKa; MPU ITOM IMEPEBOIUTH
NPAKTUYECKYyl0  3ajady B y4eOHyI,  BBIJEIATH  CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKH (PU3UYECKUX SBJICHUH C TTIOMOIIBIO T1€/1arora;

ONUCHIBATh WM3YyUYCHHBIC CBOMCTBA Tel W (U3UYECKHUE SIBJICHUS, HUCIOJIb3Ys
dbuzuyeckre BeMMUMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BpPEMsl, MYyTh,
CKOPOCTh, CPEIHSSI CKOPOCTh, CUJla YIIPYTOCTH, CUJIa TSXKECTH, BEC Tela, CUja
TpeHUs, JaBlieHne (TBEPAOro Tesa, *KUIKOCTU, Ta3a), BhHITAJKUBAIOINIAS CHUIIA,
MEXaHH4YeCKass paboTa, MOIITHOCTb, IJICUO CHJIBI, MOMEHT CHUIBI, KOO PHUITHESHT
MOJIE3HOT0 JIEUCTBUA MEXAHU3MOB, KHHETHUECKAsi U OTEHI[MAIbHAs YHEPTHs)
C OMOpoi Ha CXeMy, MpH OIMUCAHWU PACKPBIBaTh (U3HUECKUN CMBICI
MCIIOJIB3YEMbIX BEJIMYNH, UX 0003HAYCHHS M CAMHUIIBI (PU3NYECKUX BEITUYHH,
Haxooums opmynsl, cesazvleaoujue OaHHYI0 GUIUYECKYI0 GeIUYUHY C OPYUMU
GeUYUHAMU, CMPOUMb 2pPAUKU  UIVUEHHbIX 3a8UCUMOCMel QU3UYecKUx
genuyyH C ONIOPON Ha NUIAKTUYECKUN MaTepUal;

XapaKTeprU30BaTh CBOMCTBA TeJ, PU3UUECKUE SBJICHUS U TIPOIIECCHI, UCTIONIB3YS
paBUJia CIOXKEHUsSI CUJI (BIOJIb OJHOM mpsiMoit), 3akon I yka, 3axon Ilackans,
3aK0H Apxumeda, npasuio pagHosecus pviuaza (010Ka), «3010Moe NPasusion

23



MexaHuxku, 3aKOH COXPAaHEHMS MEXAaHWYECKOM DSHEPruu; INpU 3TOM J1aBaTh
CJIIOBECHYIO (POPMYJIMPOBKY 3aKOHAa M 3anNUCbIBAMb €20 Mamemamuieckoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CysicoeHuem niana pabomol;
OOBSACHATh (PU3UUECKHUE SBJICHUS, MIPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTyalllil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: MPU MTOMOIIN
nejarora BBISBISATh MPUYMHHO-CIIECTBEHHBIE CBA3HM, CTPOUTH OOBSCHEHUE 3
1—2 noruyeckux 1maroB ¢ omnopoi Ha 1—?2 U3y4eHHBIX CBOMCTBA (PUIUUECKUX
ABJICHUH, PU3NUECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pelmaTrh TUIIOBBIE PACUETHBIE 3aJa4d B 1JIEHCTBHE C ONOPOM HA aJIrOpPUTM,
IPEIBAPUTEIBLHO Pa300paHHBII COBMECTHO C MEAr0roM, UCIOJb3YS 3aKOHBI U
(opMyJibl, CBA3BIBaIOIINE (PU3UUECKHUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJlauM 3alMChbIBaTh KPATKOE YCIOBUE, NOJACTABIATh (PU3NUECKUE BEIMUUHBI B
GopMysnBl M OPOBOAUTH PACUETHl, HAXOAWUTh CIPABOYHBIC JIAHHBIE,
HEOOXOAUMBIE JUIsl pEIIeHUs 33ad, OLIEHUBATh PEATMCTUYHOCTh MOJIyUYEHHOU
(pu3nyeCKOi BETNYNHBI;

pacno3HaBaTh IPOOIEMbl, KOTOPHIE MOKHO PEUIUTh MPU MOMOIIH (PU3UUECKUX
METO/IOB IOCJE MPEABAPUTEIBHOIO OOCYXIEHUS C MEeNaroroM; MpH MOMOIIH
[I€1arora B ONKMCAaHUU MCCIEN0BaHUS BBIICIATH IPOBEPSEMOE IPEATIONIOKEHNE
(rumote3y), € ONOpPOM HA JUIAKTUYECKHM MaTepuall pas3inyaTbh U
MHTEPIPETUPOBATh IMOJYYEHHBIN pe3ynbTaT, HaXOAUTh MOCIE OOCYKIACHUS C
[Ie1aroroM OMIMOKU B XOJI€ OIBITA, JAEJIaTh BBIBOJBI IO €T0 Pe3yJbTaTaMm;

YMETh HaxOJUTh C HUCIOJIb30BAaHHEM LHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI 110 HAOMIOACHNIO (PU3UUYECKUX SBJICHUHN WM (PU3UUYECKUX CBOICTB TEIN:
(GbopMynHpOBaTH MPOBEPSIEMBbIE  MPEANON0XKEHHS, COOMPATh YCTAaHOBKY
U3 MPEUIOKEHHOT0 000PYJIOBaHUSA C ONOPOM Ha CXEMy, 3alUChIBaTh XOJ
onbITa U (OPMYIUPOBATH BHIBOJIBI O] PYKOBOJCTBOM MEAArora;

BBINIOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUA, BPEMEHHU, MaccChl Tena, 00béMma,
CWJIbI U TEMIEPATypPhl C UCIOJIB30BAaHUEM AHAIOTOBBIX M IIU(PPOBBIX MPUOOPOB
C OIOPOM Ha aJrOpUTM; 3aIIMCHIBATH MMOKa3aHUs IPUOOPOB C yUETOM 3aJaHHON
a0COIOTHOM MOTPENTHOCTH U3MEPEHU;

IIPOBOJMUTH COBMECTHO C II€JAaroroM MCCIEN0BaHUE 3aBUCUMOCTU OJHOU
(u3MUeCcKO BEIMYMHBI OT JAPYTOM C KUCIOJb30BAHUEM MPAMBIX WU3MEpPEHUU
(3aBHCHUMOCTH TIyTH PaBHOMEPHO ABMXKYILETOCsS Tejda OT BPEMEHH JBHUKEHUS
TENA; CUlbl MPEHUsl CKOAbJICEHUs Oom 6eca mend, Kavecmea o006padomku
nosepxHocmeti men U HE3ABUCUMOCMU CUNbI MPEeHUs Oom NIoWaou
CONPUKOCHOBEHUsI M, CUIbl YNPY2OCmu Om  VOIUHEHUS  NPYICUHDBL,
BLIMANKUBAIOWEL CUTbL OM  00bEMA NOSPYICEHHOU Hacmu meaa u om
NIOMHOCMU  JHCUOKOCMU, €€ He3a6UCUMOCU Om NIOMHOCMU mead, Om
2nyOUHbL, HA KOMOPYIO NOSPYAHCEHO MEeNO;, YCI08UU NAA8AHUS Me, YCI08UU
paenogecusi pvluaea u 010K08); TOJ PYKOBOJCTBOM IEAarora y4acTBOBaTh B
IUTAHUPOBAHUM Y4eOHOTO HCCIEeOBaHUS, COOMpPATh YCTAaHOBKY M BBIIOJHSATH
U3MEpEHUs, CcleAys NpeJIoKEHHOMY IUIaHy, (UKCHUPOBaTh pE3yJbTaTh
MOJIyYEHHOM 3aBUCHUMOCTH (PU3MUECKHX BEJIWYMH B BHUJIEC MPEAJIOKEHHBIX
TaOIUI ¥ TPAQUKOB, EIATh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;
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NPOBOAUTh KOCBEHHBbIE M3MEpPEeHUS (U3MUYECKUX BEIUYHH (TUIOTHOCTH
BEILIECTBA KUJAKOCTH U TBEPAOrO TEJa; CHJIa TPEHUS CKOJIbKEHUS; JTaBJICHUE
BO3/lyXa; BbITAJKUBAIOIAs CUJIA, ACHCTBYIOIIAs Ha MOrPYKEHHOE B JKUJKOCTD
T€N0; KOI(PPUIMEHT TMOJIE3HOTO NEUCTBHUS NPOCTHIX MEXAaHU3MOB), CIEAys
NPENJIOKEHHOW ~ MHCTPYKIHMHM; TPU  BBINOJHEHWHM  M3MEPEHHH  TOA
PYKOBOACTBOM IeJjarora coouparb HSKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBIYUCTISTH 3HAUEHNE UCKOMOW BEJTMUMHBI,

coOMIoaTh MpaBWiia TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0OBaHUEM MOCIE MPEABAPUTETHHOTO 00CYKIECHUS C MEJarorom;
COMOCTAaBIIATh MPHUHIUIBI JEHCTBUA MPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCY/Abl, OaApOMETp, pblyar,
NOJIBIDKHBIA M HEMOJABW)XHBIA OJIOK, HAKJIOHHAs IUJIOCKOCTh C OINOPOW Ha
IUIaKTUYECKUN MaTepua,

XapaKTepU30BaTh MPUHIIUIBI TEHCTBUS W3YYCHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB TOCTE MPEABAPUTEIHLHOTO OOCYXKACHHS C TIEAaroroM C OMOpoOi Ha
uX onucaHus (B TOM 4YHCNE: TMOAIIUIMHUKH, YCTPOHCTBO BOJOIPOBOA,
THIpaBIMYECKUA TIpecc, MaHOMETp, BBICOTOMEp, TOPIIHEBOH HAcoc,
apeoMeTp), HCHOJb3ysl 3HAaHUA O CBOMCTBaxX (U3MUECKUX SBICHUUH U
HEoO0XOoAuMble (PU3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI / HAXOAUTh MH(GOPMALIMIO O MPUMEpPax MPaKTUYECKOrO
UCTIOJb30BaHUSl  (U3MYECKUX 3HAHUM B  TIOBCEJHEBHOM JKU3HM I
oOecrieueHuss 0€30MaCHOCTU MpPHU OOpaIIEeHUH ¢ MPUOOPaMHU U TEXHUYECKUMU
YCTPOMCTBaAMH, COXPAHEHHS 3/I0POBbS U COOJIOCHUS HOPM SKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

OCYIIECTBIISITH C MOMOIIBIO Tie1arora 0TOOp UCTOYHUKOB MH(POPMAIINH B CETH
WHTEepHET B COOTBETCTBMM C 3aJaHHBIM IOMCKOBBIM 3allPOCOM, Ha OCHOBE
UMEIOUINXCS 3HAaHUN U MYTEM CPaBHEHHUS PA3JIMYHBIX MCTOYHHUKOB BBIIEISATH
MHPOpMAIMIO, KOTOpasi SBISETCS IMPOTUBOPEUYMBOM WM MOMKET OBITh
HEJI0OCTOBEPHOM;

UCIOJb30BaTh IPU BBIMIOJHEHUU YUYEOHBIX 3aJaHUN HAay4HO-TIOMYJIPHYIO
auTepaTypy (U3MUECKOTO COACpX aHHs, CIPaBOYHBIE MaTepHAIbl, PECYpChI
cetu  MHTepHer; Bhuaaerp npuéMaMu  KOHCIIEKTHPOBAHHS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBON CUCTEMBI B JIPYTYIO;
CO3/aBaTh MOJ PYKOBOJACTBOM Tienarora ¢ OOCYXIEHHEM IUlaHa paboThI
KpaTKWe NMUCbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HCTOYHHUKOB
uHpopmaruu (HU3NIECKOTO COJACpPNKAHUSA, B TOM YHUCIE NyOIMYHO JeiaTh
KpaTKue COOOIICHHUs O pe3yibTaTax IMPOEKTOB MM Y4EOHBIX HCCIIEIOBaHMUII;
IIPA 3TOM T'PAMOTHO MCIIOJIb30BATh M3YUYECHHBIN IMOHITUUHBIN almapar Kypca
(U3MKH, COMPOBOXKIATh BHICTYIJICHHE MPE3EHTAIUEH;

IpU BBHITIOJHEHUH Y4YEOHBIX MPOEKTOB W MCCIEAOBAHUN TIOJ PYKOBOJCTBOM
mefarora paclpeleNaTh OOS3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3a/ladaMH, CIICUTh 3a BBHINIOJHEHHEM IUTaHA [EHCTBUM,
aJICKBaTHO OIICHWBAaTh COOCTBEHHBIM BKIAJ B JEATEIBHOCTH TPYIIIBL,
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BBICTpAUBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUHUTHIBasE MHEHUE
OKPYKAIOIIUX.

8 KUIACC
[IpenMeTrHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTpa)KaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHUMN:

— OpPHUEHTUPOBATHCS B NOHATUAX U ONEPUPOBATH UMU Ha 0a30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUJKEHHE aTOMOB M MOJIEKYJI, arperaTHble
COCTOSIHMS BEIIECTBA, KPUCTAIUIMUECKUE U aMOp(HBIE Tela, HACBHILIEHHBIA U
HEHACBIIICHHBIA Map, BIAXHOCTh BO3/AyXa; TEMIIEpaTypa, BHYTPEHHS
DHEPrus, TEIUIOBOW JBUTAaTENb;, DJJIEMEHTApHBIM DJIEKTPUUYECKUM  3apsih,
ANEKTPUYECKOE  I0J€, TMPOBOJAHMKM W  JMDJIEKTPUKH,  ITOCTOSHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

— pa3nuyaTh SBJIEHUS IOCIE MPEABAPUTEILHOIO OOCYXKAEHHS C IeJarorom
(TeryoBoe paclIMpeHHe/cKaThe, TeIlonepeaaya, TEIIOBOE paBHOBECHE,
CMa4yMBaHUE, KalWUIAPHBIE SIBJICHUS, WCIAPEHHUE, KOHJICHCALMs, IUIABJICHHUE,
KpUCTaIA3ALUsA (oTBepneBaHue), KHIICHHE, Terionepeaaya
(TemIonpoBOJHOCTh,  KOHBEKLHUS,  HU3JIY4YEHHE);  JJeKTpu3aluus  Ted,
B3aMMOJICHCTBHE 3apsA0B, JEHUCTBHUS 3JIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aWMOJCHCTBHE MAarHuUTOB, JEWCTBUE MAarHUTHOTIO  IIOJIA
Ha IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHash WHAYKIUS) O OINUCAHHUIO X
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(u3HUecKoe SBIICHUE;

— pacro3HaBaTh C MOMOUIBIO MEAArora MNpOsBICHUE H3YYEHHBIX (DU3NYECKUX
SBJICHUH B OKPY’KaroIlleM MHUpE, B TOM YucIie (PU3NUECKUE SIBICHUS B IPUPOJIE:
NOBEPXHOCTHOE HATSDKEHHUE M KalTWJUISIPHBIC SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B
npupojsie, uznydenue CoiHIla, 3aMep3aHue BOJAOEMOB, MOPCKUE OpH3BbI,
oOpa3oBaHHE pOCHI, TyMaHa, HHes, CHEra; »JJEKTPUYECKUE SBJICHUS B
atMocepe, IIEKTPUYECTBO KUBBIX OPraHM3MOB; MAarHUTHOE IoJie 3eMJIH,
apelid mo0CcoB, POJb MATHUTHOTO TMOJIS JAJISl JKU3HM Ha 3emiie, MOJSpHOe
CUSIHUE; MPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1auy B YUEOHYIO, BBIIEIATh
CYILLIECTBEHHbIE CBOMCTBA/MIPU3HAKU (PU3UUECKUX SIBJICHUIA;

— ONHUCHIBATH TOJ PYKOBOJCTBOM II€larora ¢ OOCYXJICHHEM IUIaHa pPabOThI
M3Y4YEHHBbIE CBOMCTBA Tel U (PU3MYECKUE SIBJICHUS, UCHOJIBb3Yd (PU3NUYECKHE
BEIUYMHBI (TEMIEparypa, BHYTPEHHSS DJHEPrUs, KOJIMYECTBO TEIUIOTHI,
yAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJEIbHAs TEIUIOTA IUJIABICHUS, yAEJIbHAs
TEIUIOTa NapooOpa3oBaHMsl, YyAelbHas TEIJIOTa CropaHus  TOIUIMBA,
KO3(G(UIMEHT TMOJE3HOro JEHCTBUS TEIUIOBOM MAaIlMHBI, OTHOCHTEIbHAs
BJIQXHOCTh BO3/1yXa, D3JIEKTPUYECKHH 3apsi, CHJla TOKA, 3JIEKTPHUUYECKOE
HaIlpSDKEHUE, CONPOTHBIIEHHE IPOBOJHMKA, YJEIbHOE COIPOTHUBIICHHUE
BEIIECTBa, paboTa M MOIIHOCTh 3JIEKTPUUYECKOIO TOKA); MpPU ONUCAHUH
OpaBWIbHO TPaKTOBaTh C TMOMONIbIO TeAarora (QU3WYECKUil  CMBICH
UCIIOJIb3yEMbIX BEJIMYMH, OOO3HAYEHUS M €IUHULBI (PU3NYECKUX BEIUYHUH,
HaXOJIuTh (OpPMYJIbI, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYHUHY C
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IPYTUMHU  BEIMYMHAMH, CTPOUTh TpaduKH H3YyYEHHBIX 3aBUCHUMOCTEH
(bu3HUEeCKNX BEJINYUH;

OMpeNeNsaTh TOoCe MPEABAPUTEIILHOIO OOCYKJIEHUS C IelIaroroM CBOMCTBA
Ted, (U3HYECKHE SIBIICHUS M TPOLIECCHI, UCIOJIb3YsI OCHOBHBIC MOJOKECHHUS
MOJIEKYJISIPHO-KUHETUYECKON  TEOPUU  CTPOCHHMS  BEUIECTBA,  MIPUHIUII
CYTIEpPIIO3UIIMH T0JIeN (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHHUA 3apsa,
3akoH Oma Uil yyacTka Lenu, 3axou Jicoyns—J/lenya, 3aKOH COXpPaHEHHS
SHEPruM; TPU 3TOM HAXOAUTH CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €ro
MaTeMaTHYeCKOe BBIPAKEHHE C OMOpPOM Ha HHUQPPOBbIE 00pa3oBaTEIbHBIC
pecypcesl;

COOTHOCHUTB I0JI KOHTPOJIEM Tefarora pu3ndeckue mpoIecchl U CBOWCTBA TET,
B TOM UHCI€ KM B KOHTEKCTE CHUTYyallud MPAKTUKO-OPHUEHTUPOBAHHOIO
XapakTepa, Ipyu MOMOIIH €1arora BbISBISATh IPUYMHHO-CIIEICTBEHHBIE CBSI3H,
CTpPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKUX I1aroB ¢ OMOpOoi Ha 1-2 M3yUYeHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUHN, PU3NUYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
pelmaTh TUIOBBIE PACUETHBIE 3a1a4d B 1—2 NEHCTBUSA C OMOPOM Ha ATOPUTM,
MIPEABAPUTEILHO PAa300paHHBIA COBMECTHO C NIEAArOroM, UCIOJb3Ys 3aKOHbI U
(opmMybl, CBSA3bIBatOLIME (DU3NUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3a/layd 3alUChIBaTh KPATKOE YCJIOBHUE, BBIBIATH HEAOCTATOK JAHHBIX IS
pelIeHusT 3a/aud, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE s €€
pelIeHns, TPOBOJUTH PACUYETHI W CPAaBHUBATH IIOJYYEHHOE 3HAYCHHUE
(bu3HUecKoii BEIUYUHBI C U3BECTHBIMU JIAHHBIMU;

UMETh MPEJICTaBIIEHHE O MpobiemMax, KOTOPbIe MOXKHO PEIIUTh P MOMOIIU
(U3MUECKMX METOJOB MOCIE€ NPEIBAPUTEIBLHOTO OOCYKIEHUS C IEeIarorom;
UCIIONb3YSI OMMCaHUE UCCJIEI0BAHMS, BBIJICIIATD MIpOBEpPSIEMOE
MPEANOJOKEHNEe,  OLEHUBATh  MPABWIBHOCTh  MOpSJAKAa  IPOBEICHUS
MCCJIEI0BAHMSI, 1€TaTh BBIBOIBI;

yMETh HaXOJUTh C UCIOJIb30BAHHEM IHU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB
OTBITHI IO HAOMIOACHUIO (DPU3UYECKUX SIBJICHUN WM (DU3UYECKUX CBOMCTB Tl
(KanmuJUIsIpHBIE SIBJICHUS, 3aBUCHMOCTH JaBJICHUS BO3JyXa OT €ro 00béMma,
TEeMIIepaTyphl; CKOPOCTH TPOIIECCa OCThIBAHUS/HATPEBAHUS TIPU U3ITYUYCHUH OT
[[BETa M3JIy4arOIEH/IOTIOMA0IE TOBEPXHOCTH; CKOPOCTh UCIAPEHUs BOJAbI
OT TEMIIEPATYPHI KUJKOCTH U TUIOLIAIU €€ MOBEPXHOCTH; IIEKTPU3ALUS TN U
B3aUMOJICHCTBUE DJIEKTPUUYECKUX 3aps0B; B3aUMOJCHCTBUE MOCTOSHHBIX
MarHuTOB, BHU3yaju3alldsg MAarHUTHBIX TOJIEM TOCTOSHHBIX MAarHUTOB,;
NEUCTBUA  MArHUTHOTO  TMOJISI HAa  NIPOBOJHUK  C TOKOM, CBOWCTBa
ANIEKTPOMArHUTA,  CBOMCTBA  JJIGKTPOABUTATEN  MOCTOSHHOTO  TOKA):
(GopMynHpOBaTh MPOBEPSEMBbIE MPEANOIOKEHUS, COOMpAaTh YCTAHOBKY W3
IPEIJI0KEHHOT0 000pY0BaHUs C OMOPOM HAa CXEMY; ONMHUCHIBATH XOJ| OIbITa U
(opMyIMpOBATH BHIBOJBI MO PYKOBOACTBOM M€1arora;

MMETh TMPEJCTABICHUS O U3MEPEHUU TEeMIEpaTypbl, OTHOCUTEIbHOU
BJIQYKHOCTHU BO3/1yXa, CHJIbI TOKA, HAIMIPSKEHUS C UCII0JIb30BAHHEM aHAJIOTOBBIX
MpuOOpPOB W JaTYMKOB (U3MUECKUX BEIMYMH, MPH TOMOIIM Teaarora
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CpPaBHUBATH PE3yNbTaThl H3MEPEHHH C YYETOM 3aJaHHONW aOCOFOTHOU
HOTPELIHOCTH;

IPOBOJIUTH COBMECTHO C IEJAaroroM MCCIEA0BaHUE 3aBUCHUMOCTH OJIHOM
(u3nyecKkol BENWYMHBI OT JIPYrOW C MCHOJIB30BAHUEM IMPSIMBIX H3MEPEHUN
(3aBUCUMOCTb  CONPOTUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IJIOLIAAH
MONEPEYHOT0 CEYEHUS] M YJEIBHOIO CONPOTHUBIICHHS BEIIECTBA MPOBOIHUKA;
CHJIBI TOKa, MAYIIETO uepe3 MPOBOAHMK, OT HAIMpPsHKCHHUS HA MPOBOJHUKE;
UCCJIEIOBAHUE  TOCIEAOBATENbHOTO M MApaJUIEIbHOTO  COEIMHEHMI
MPOBOJAHMKOB): ITUIAHUPOBAaTh HCCIEJOBaHHWE, COOMpATh YCTAHOBKY H
BBIIIOJIHATh U3MEPEHUS 110]] PYKOBOJICTBOM I1€/1arora, Ciaeays MpeioxKEeHHOMY
1aHy, (QUKCHUPOBATH PE3YNIbTAThl OJYUYEHHOW 3aBUCHMOCTH B BUJE TaOIHI] U
rpaduKoB, enaTh BBIBOJABI IO pe3ysIbTaTaM UCCIIEI0BAaHUS Mocie 00CyKIECHUS
C IIEAAroroM;

COOTHOCUTh KOCBEHHBIE U3MEpPEHUS (PU3NYECKUX BEIUUYMH (yIelbHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJICHUE MPOBOAHMKA, paboTa U MOUIHOCTh
ANEKTPUYECKOr0 TOKAa): € IMOMONIbIO IMearora IUIAHUPOBaTh HW3MEPEHUS,
coOupaTh  SKCHEPUMEHTAIbHYIO  YCTAHOBKY, CIEAys  IpeIIOKEHHOU
WHCTPYKIINH, ¥ BBIYUCIISATH 3HAYCHUE BETUYHHBI,

coOJI01aTh MpaBujia TEXHUKU O€30MacHOCTHU MpU padoTe C J1abopaTOpHBIM
000py10BaHUEM MOCJE MPEABAPUTEIBHOIO 00CYKIEHUS C IIEJarOroM;
COTOCTABJIATh C IMOMOLIBIO MeJarora MHPUHLMIBI JCHCTBUS H3YYEHHBIX
npuOOpPOB U TEXHUUYECKUX YCTPOICTB C ONMOPOM HA UX ONMUCAHUS (B TOM UYHUCIIE:
CUCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, MapoBas TypOMHa, aMIEpMETp,
BOJITMETP, CUETYMK DJIEKTPUYECKOW DSHEPrUM, AIIEKTPOOCBETUTEIbHBIC
NpUOOpPBI, HArpeBaTeNIbHbIE AIEKTPONPUOOPHl (IIPUMEPBI), DIEKTPUUECKHE
MPEAOXPAHUTEINHN; BJIEKTPOMATHUT, AJIEKTPOJBUTATENb MOCTOSHHOTO TOKA),
UCIIONIb3Ysl METOJAMYECKUE MaTepuaibl O CBOMCTBAX (DU3MYECKUX SABICHUUA H
HE00XoauMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCJIE MPEIBAPUTEIBLHOTO OOCYXXKJIEHHS C IMEIaroroM MpoCThbIe
TEXHUYECKUE YCTPOIICTBA U HW3MEpUTENIbHbIE NpUOOpPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (PKUJIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETpP, JABHUTaTelb BHYTPEHHErO CrOpaHus, O3JIEKTPOCKOI, peocTar);
COCTaBIISITh CXEMBbl JJIEKTPUYECKUX LeNeil ¢ TMOociHeA0BaTeIbHBIM U
napajuleJIbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE 00O3HAUYEHUS
3JIEMEHTOB JJICKTPUYECKUX LIETIEH;

NPUBOJUTH MPUMEPHI/HAXOINUTh HHPOPMAIMIO O MPUMEpPax MPAKTHIECKOTO
UCTIONB30BaHUSl  (DM3MUYECKUX 3HAHUM B  TIOBCEIHEBHOM JKM3HHM IS
oOecrieueHus 0€30MacHOCTU MpPU OOpaIIeHUH ¢ MPUOOPaMU U TEXHUYECKUMU
YCTPOMCTBaMH, COXpPAaHEHHS 37J0POBbSI M COONIOACHUS HOPM SKOJOTHYECKOIO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;

OCYIIECTBIISITh C TMOMOIIBIO TeJarora MOUMCK HHQOpMAUK (PU3HUECKOTO
coJiepkaHusi B ceTh VIHTepHET, Ha OCHOBE HUMEIOUIMXCSA 3HAHUM U MyTEM
CPaBHEHHUS JOTOJIHUTEIBHBIX MCTOYHHKOB BBIACIATh MH(POPMAIHIO, KOTOpPAs
SIBIISIETCS IPOTUBOPEUMBON MITM MOXKET OBITH HETOCTOBEPHOIA;
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— HCIIOJIb30BaTh NMPHU BBINOJIHEHUU Y4eOHBIX 3aJaHHil OTOOpAHHYIO MEAaroroM
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro COJAEpkKaHUs, CIPAaBOUYHbBIC
MaTtepualibl, pecypcsl ceth MHTEpHET; BIaAeTh NPUEMAMHU KOHCIIEKTUPOBAHUS
TeKCTa, peoOpazoBanusi THGOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C OMOPOM Ha aNrOpPUTM U YTOUHSIOIINE BOIPOCHI NIEAArora;

— co3JaBaTh MOJ PYKOBOJCTBOM Iefarora C OOCYXJCHHEM IuUlaHa pPalboThI
MUCbMEHHBIE U KpaTKHE YCTHBIE COOOIeHHs, 0000mas uHGOpMaAIUIO U3
HECKOJIbKUX MCTOYHHUKOB (DU3UYECKOTO COJIEPKaHUs, B TOM UHUCIE MyOIMYHO
IIPEACTABIATH PE3YJIbTATHI IPOESKTHOM MU UCCIEA0BATEIBCKON AEATEIBHOCTH;
IpU 3TOM T'PAMOTHO HCIIOJb30BaTh M3YYEHHBIN MOHATHIHBIN ammapaT Kypca
(bU3HUKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MTPE3CHTALINEH;

— MpU BBHIMNOJHEHUU YYEOHBIX TIPOEKTOB U HCCIEAOBaHUN  (PU3MYECKUX
IPOLIECCOB MO PyKOBOJICTBOM II€/larora pacrpeneisTh 00S3aHHOCTH B TPYIIIE
B COOTBETCTBUU C ITOCTABJICHHBIMH 33/1a4aMH, CJIICIUTH 34 BBIITOJIHEHUEM IUIAHA
NEeUCTBUIN U KOPPEKTUPOBATH €T0, aJICKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIbHOCTh TPYMIBI; BBICTPAUBATh KOMMYHHKAaTMBHOE B3aMMOJIEVICTBHUE,
MPOSIBJISISt TOTOBHOCTD pa3pelaTh KOH(MIUKTHI.

9 KJIACC
[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM  ypOBHE JIOJDKHBI  OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

— OpPUEHTUPOBATHCA B TMOHATUSIX M OMNEPUPOBaTh MMH Ha 0a30BOM YpOBHE:
CHCTEMa OTCYETA, MATECpUAIbHAS TOYKA, TPACKTOPHUS, OTHOCHUTEIbHOCTH
MEXaHUYeCKOTO ABMXKEHHUs, nedopmanms (ympyras, ruracTUdeckas), TpeHHue,
yenmpocmpemumebHoe )YCKOpeHue, HEBECOMOCTb U IMEPErPy3KU; LEHTP
TSDKECTH; a0COMIOTHO TBEPAOE TENO, ICHTP TSHKECTH TBEPIOTO Tela,
paBHOBECHE;, MEXaHMYECKHE KOJIeOaHWs W BOJIHBI, 3BYK, HWH(Pa3BYK
Y YIABTPA3BYK; 3JICKTPOMATHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAJBHO30PKOCTb, CHEKMPbl UCHYCKAHUSL U NO2TOUeHUS;
anb(a-, 6eTa- U raMMa-U3ITyYeHUsl, U30TOTIbI, S/I€pHAsI DHEPTeTUKA;

— COOTHOCHUTH SIBJICHUSI TOCJIE€ MPEABAPUTEIBHOIO0 OOCYXJACHUS C TEJaroromMm
(paBHOMEpHOE u HEPAaBHOMEPHOE MPSMOJIMHEUHOE JIBHOKCHHE,
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBIKCHHE, CBOOOJHOE IIaJICHHE Tel,
PAaBHOMEPHOE NBHXKEHHUE I10 OKPYKHOCTH, B3aMMOJICHCTBUE TEJ, PEAKTUBHOE
JBIDKEHUE, KoJeOaTellbHOe [IBIDKCHHE (3aTyXalollie W BBIHYXKICHHBIC
KojebaHusl), PE30HAHC, BOJIHOBOE  JIBIDKCHHE, OTpaXE€HHWE  3BYKa,
NPSIMOJIMHEWHOE PACHPOCTPAHEHHE, OTPAKEHUE U MPEJIOMIICHUE CBETA, ITOJHOE
BHYTPEHHEE OTpPaXEHHUE CBETa, pa3joKeHHWe OeIoro CcBeTa B CIEKTp W
CJIO)KEHUE  CHEKTPAJIbHbIX IBETOB, JHUCIEPCUA CBE€TA, ECTECTBCHHAA
PaIMOaKTUBHOCTh, BO3HUKHOBEHHME JIMHEHYATOTO CIEKTpa HW3JIYYEHUs) IO
ONMMCAHUIO HMX  XApaKTEpHbIX CBOMCTB M HA  OCHOBE  OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SBJICHUE;
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— pacrmo3HaBaThb C MOMOUIbIO TEJarora MpOSIBICHUE H3YyYEHHBIX (HU3HUECKUX
SBJICHUM B OKpYyaroieM Mupe (B ToM uucie (pUu3ndeckue sSBICHUS B IPUPOJIC:
OPWINBBI U OTJUBBI, JABH)KEHUE IIaHET CONHEYHON CHUCTEMBI, PEAKTUBHOE
INBW)KCHUE  JKMBBIX  OPraHU3MOB, BOCIPHUATHE 3BYKOB  YKUBOTHBIMU,
3eMJIETPSICEHNE, CEICMUYECKUE BOJIHBI, IIyYHAMH, 5XO, I[[BETA TEJ, ONTHYECKUE
SABJICHUS B pupoze, OHOJIOrUYECcKOe NEHUCTBUE BUJIUMOTO,
yIbTPaPUOIETOBOTO W PEHTITEHOBCKOTO  W3JyUYCHWH,  E€CTECTBEHHBIN
paiMOaKTUBHBIN (POH, KOCMHYECKHE JIy4H, pPaJUOAKTUBHOE HU3IIyuYCHUE
MPUPOIHBIX MUHEPAJIOB; ACHCTBUE PAJUOAKTUBHBIX M3IIyYEHUI Ha OpraHU3M
YeJI0BEKA), IPU 3TOM O] PYKOBOJCTBOM IeJarora NepeBouTh MPaKTUYECKYIO
3amayy B y4eOHyI0, BBIACHATH CYIIECTBEHHBIE  CBOWCTBA/NMPHU3HAKH
bu3NUecKuX SIBICHUI;

— ONKCHIBATh IO/ PYKOBOJCTBOM Ilefarora ¢ OOCYXXIEHHEM IUlaHa padOTbhI
U3yYEHHbIE CBOMCTBA TeJl U (PU3UYECKUE SIBJICHUS, UCIONB3Ys (DU3HMUECKHE
BEIUYMHBI (CpEOHSAsI M MIHOBEHHAs CKOPOCTh Tella IPH HEPAaBHOMEPHOM
JBUKEHUU, YCKOPEHUE, NTEpEMELIEHUE, MyTh, YTIIOBas CKOPOCTh, CHJIa TPEHHUS,
CUJia YOPYrOCTH, CHJIA TSXKECTH, YCKOPEHUE CBOOOIHOrO MaJIeHUs, BEC Tela,
UMITyJIbC Te€la, HUMIYJIbC CHWIbl, MEXaHW4yeckas padoTa U MOIIHOCTb,
MOTEHIMANbHAS JHEPrus Tejla, MOAHATOr0 HaJ TOBEPXHOCTBHIO 3EMIIH,
MOTEHIMAIbHAS HEPTUsl CKATOW MPYKUHBI, KWHETHYECKasi YHEPTusi, MOJIHAS
MEXaHW4ecKas SHEprus, MepuoJ M YacToTa KoJeOaHWi, JIMHA BOJIHBI,
I'POMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IIOKA3aTellb MPEIOMIICHHUS
Cpelpl); NpU ONUCAHUM C TIOMOILNBIO YUYUTENs MPAaBWIBHO TPaKTOBATh
(U3NYECKUN CMBICII HCMONb3yEMbIX BEIMYMH, OOO3HAYEHHS] W EIUHULIbI
(¢u3nyecKkux BEJIMYMH, C ONOPOM Ha METOJUYECKHX MaTepual HaXOAWUThb
(GopMyJibl, CBS3BIBAIOIIME JAHHYI0 (QHU3NYECKYIO BEIUUYMHY C JAPYTUMHU
BEJIMUMHAMH, CTPOUTHh TpaduKU H3YyYEHHBIX 3aBUCHUMOCTEH (U3NYECKUX
BEJINYUH;

— XapakTepu3OoBaTh IMOCJIE MPEABAPUTENBHOIO OOCYXIEHUS C [eIarorom
CBOMCTBa Tes, (U3MYECKUE SIBICHHS U NPOLECCHI, HCIONb3YS 3aKOH
COXpaHEHUs SHEPTHH, 3aKOH BCEMUPHOT'O TSATOTEHUS, MPUHLUII CYNIEpIO3ULIUN
CWJ, TPUHLMI OTHOCUTEIbHOCTH ['anmunesi, 3akoHbl HbproTOHa, 3aKOH
COXPAHEHUSI MMIIYJIbCA, 3aKOHBl OTPAXCHMSI W NPEJIIOMJICHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsAJ0BOr0 M MAaCCOBOIO YMCENI IPH SAIEPHBIX PEAKUUAX; MPH
TOM HaXOAMTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M €ro MaTeMaTHUeCKOe
BhIpaXXEHHE C OMOPO Ha IUPPOBBIE 00pa30BATEIbHbBIE PECYPCHI;

— COOTHOCHTH MOJ KOHTPOJIEM Tenarora (pu3nuecKue mpolecchl U CBOMCTBA Tel,
B TOM 4YHCJI€ W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISBIATH MPU MOMOUIM MeJarora NpUuYMHHO-CIEACTBEHHbIE CBSI3H,
CTpOUTh OOBSICHEHHWE W3 2—3 JIOTMYECKUX IIaroB c oOmnopoil Ha 2—3
U3YYEHHBIX CBOMCTBA (PU3UYECKUX SBJICHUM, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

— pelaTh TUIOBBIE pACUETHBIC 3a/1aun B 1—2 NEHCTBHA C ONOPOIM Ha aJTOPUTM,
MpeBaApUTENLHO pa300paHHbIi COBMECTHO C, HCTIONb3Ys 3aKOHBI U (hOPMYIIbI,
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CBsI3BIBAIONIME (DU3UYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3aadyd
3aMHUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIONIME WM W30BITOYHBIC
JaHHBIC, BBHIOMPATh 3aKOHBI W (QOPMYJIbI, HEOOXOJIWMMBIE I PEIICHHUS,
IPOBOJUTH Pacuy€Thl M OIEHUBATH C IMOMOIIBIO YUMTENS PEaTUCTUYHOCTh
MOJIYYEHHOTO 3HAYeHUS (PU3UUECKON BEIMYUHBI,

UMETh MpEJICTaBIIEHHE O MpobiemMax, KOTOpble MOXKHO PEIIUTh P MOMOIIU
(¢U3NYECKUX  METO/AOB; HCIONB3YyS OMNHCAHHME HWCCIEIOBaHUS, IOCIE
MIPEABAPUTEILHOTO OOCYKJACHHS C T€IaroroM BBIICIATH IPOBEPSIEMOE
MPEANOJIOKECHNE,  OIEHWBATh  MPABWIBHOCTh  TOpSAKAa  TPOBEICHUS
MCCJICIOBAHMS, JIeJIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YJIHTATHl HAOIIOACHHIMA
1 OTIBITOB,;

YMETh HaXOJUTh C UCIOJIb30BaHUEM IU(POBBIX 00pa30BATEIbHBIX PECYpPCOB
OTBITHI M0 HAOMIOACHUIO (DU3UUECKUX SIBJICHUN WM (DU3UYECKUX CBOMCTB Tell
(u3ydyenune BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHUS JHEPTUU;
3aBUCUMOCTH TI€pHOJia KOJIEOaHUN MPYKMHHOTO MasiTHUKA OT MacChl Tpy3a U
KECTKOCTU TPYKUHBI M HE3aBUCHMOCTh OT aMIUIMTYIbI MaJbIX KOJICOAHWI;
MPSIMOJIMHEHOE paclpoCTpaHEeHNE CBETA, paslioskeHue 0eIoro cBeTa B CIEKT);
M3Y4YEHUE CBOMCTB M300paKEHUSI B TUIOCKOM 3€pKaJie U CBOMCTB M300paKEHHUS
npeaMera B coOMparolied JIMH3e, HaOJMI0JICHUE CIUIONIHBIX W JIMHEHYaThIX
CTIIEKTPOB M3JIyYCHHUS): CAMOCTOSATEIHHO COOUPATh YCTAHOBKY M3 U30BITOYHOTO
HaOopa OOOpYJIOBaHUSI C OMOPOM Ha CXEMY; OINKCHIBATH XOJI OIbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI O] PYKOBOJCTBOM IEAarora;
IPOBOJUTH TPU HEOOXOIUMOCTH CEpPHUI0 MPSMBIX H3MEPEHHM, Ompenensis
CpelHee 3HAuEHUE HU3MEpsAEeMONl  BEIWYMHBI  (QoxycHoe paccmosiHue
cobuparouet JIUH3BL); 000CHOBBIBATh BBIOOD criocoba
M3MEPEHUS/U3MEPUTENHFHOTO TPUO0PA;

MPOBOANTH COBMECTHO C TI€IarOrOM MCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH C WCTIOJB30BAHUEM TIPSIMBIX HW3MEPEHHH (3aBUCHMOCTH ITyTH OT
BpEMEHU TPH PABHOYCKOPCHHOM JABWKCHUM 0€3 HaYaJIbHOW CKOPOCTH;
nmepuoma  KoyseOaHWKW MaTEMaTHYSCKOTO MasSTHHUKA OT JJIMHBI HHTH;
3aBUCUMOCTH yTJIa OTPAKEHHS CBETA OT yrja MaJeHus U yriia MpeJoMIIeHUsI OT
yria najeHus): mocie o0Cy AeHUs 0]l PyKOBOJICTBOM IeJjarora TuiaHupOBaTh
UCClIeIoBaHNue, cCOOUpaTh YCTaHOBKY, (DMKCHUPOBATH PE3YNbTATHl MOJTYYCHHOU
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUAEC TaOMUI[ W TpaduKoB, AenaTh
BBIBOJIBI TIO pe3yiIbTaTaM UCCIICI0BAHNUS,

COOTHOCHUTh KOCBEHHBIE M3MEpeHUs (DU3NUECKUX BEIMYUH (CPEIHSISI CKOPOCTh
M YCKOpEHHUE Telia MPU PaBHOYCKOPEHHOM JIBKEHHUH, YCKOPEHHE CBOOOIHOTO
najcHus, JKECTKOCTh TMPYKHUHBI, KOIPOUIIMCHT TPEHHUS CKOJIbKCHHUS,
MeXaHu4yeckas paboTa ¥ MOIIHOCTh, dYacToTa W TMepuoj KoseOaHui
MaTEMaTHYECKOTO U MPYKMHHOTO MAasSTHUKOB, ONITHYECKAs CHUJIa cOOMparotei
JUH3BI, PAJAUOAKTUBHBIA (OH): C TOMOIMIBIO TMefgarora IUJIAHUPOBATH
U3MEpPEHUsI; COOMpaTh OSKCIEPUMEHTAIBHYIO YCTAHOBKY U  BBITIOJHATH
U3MEpPEHUsI, CIeAys TMPEeII0KEHHON WHCTPYKIIMH, BBIUUCIATh 3HAUYCHUE
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BEJIMYMHBl U AHAJU3UPOBATh IOJYYEHHBIE PE3YJIBTATHl C YUYETOM 3aJaHHOU
NOTPELIHOCTU U3MEPEHUN;

coOro/IaTh MpaBuja TEXHUKH O€30MacHOCTU MpU padoTe C J1abopaTOpPHBIM
000pyI0BaHUEM TIOCIIE TIPEABAPUTEIILHOTO 00CYKACHHUS C IE€1arorom;
CONOCTAaBJATh C TOMOIIBID TI€Jarora OCHOBHBIE MPHU3HAKA H3YYEHHBIX
¢usznyeckux MoJeNel: MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIIO,
TOYEYHBI MCTOYHHK CBETA, JIyd, TOHKAas JINH3A, IUIAaHETapHas MOJIEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTIO sJIpa C OIOPOM HAa METOINYECKHE MATEPUAJIbL;
XapaKTEepHU30BaTh IOCIE NPEIBAPUTEIBHOIO OOCYXKIECHHUS C MEeAarorom
OPUHIUIBL JACHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpoi Ha WX omucaHus (B TOM YHCIE: CIUIOMETP, NATYUKHU TOJIOKEHUS,
PAcCTOSIHUSI M YCKOpPEHUs, paKeTa, 3XO0JIOT, OYKH, MEPUCKOI, QoToamnmnapar,
ONTUYECKUE CBETOBOJbI, CIEKTPOCKON, JO3UMETp, Kamepa Buibcona),
UCTIONB3YS HU(POBBIE 00pa30BaTEIbLHBIE PECYPCHI;

MCIIOJIb30BaTh IO PYKOBOJICTBOM II€/1arora CX€Mbl U CXEMaTUYHbIE PUCYHKH
M3YYEHHBIX TEXHUYECKUX YCTPOWCTB, H3MEPUTENbHBIX NPUOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB MPU PEUICHUH Y4EeOHO-NPAKTUUYECKUX 3ajady;
ONTUYECKUE CXEMbl JUIsI TIOCTPOEHUS H300paKEHUN B IUIOCKOM 3€pKaje U
cobuparorei JIuH3e;

OPUBOJAUTH MPUMEPHI/HAXOIUTh HHPOpPMALMIO O MPUMEpPax MPaKTHYECKOIO
UCTIOJb30BaHUSl  (U3MYECKUX 3HAHUM B  TIOBCEJHEBHOM JKU3HM I
oOecrieueHuss 0€30MacHOCTA NpHU OOpAIIEHUH ¢ NPUOOpPAMHU U TEXHUYECKHUMHU
YCTPOMCTBAMH, COXPAHEHMS 3JI0POBbSI M COOJIOJEHUS HOPM 3KOJIOTMYECKOrO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

OCYUIECTBJIATh  MOJ  PYKOBOACTBOM  Iearora MOUCK  HMH(pOpMauuu
¢uznyeckoro coaepkaHusi B cetu VHTEpHET, caMOCTOSTENbHO (OpMyIupys
NOWCKOBBIM  3ampoC, HAXOAUTh MYTH  ONPEIEICHUS  JIOCTOBEPHOCTHU
NOJy4YeHHOW MH(OpPMaLlMK Ha OCHOBE UMEIOIMXCS 3HAHUH U JJOTIOJTHUTEIbHBIX
UCTOYHHKOB;

UCIOJIb30BaTh MPU BHINOJHEHUHM YYEOHBIX 3a/laHuil OTOOpPaHHYIO IEaroroM
HayYHO-TIOMYJISIPHYIO JUTEPATYpPy (U3UUECKOrO COAEpKaHUsA, CIPaBOYHBIC
Marepuabl, pecypcbl ceTu MHTepHeT; BIajeTh NPpUEMaMU KOHCIIEKTUPOBAHUS
TEKCTa, npeoOpa3oBaHus THPOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C ONOpOIl Ha aNrOpUTM U YTOUHSIIOUIME BONPOCHI IEJarora; Co3JaaBaTh O]
PYKOBOJICTBOM Ilefarora ¢ OOCYXJEHHEM IUlaHa padOThl MUCBMEHHBIE H
YCTHBIE COOOUIEHHs] Ha OCHOBE HH(OPMAalMU U3 HECKOJIbKUX HCTOYHUKOB
(¢uznyeckoro coaep:kaHusi, MyOIUMYHO MPEACTABIATh PE3yIbTAaThl MPOEKTHOU
WM HCCIIENOBATENbCKON NEATEIbHOCTH; MPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3YYCHHBIM TOHATUWHBIA amnmapar u3y4aeMoro paszzaena (U3uka u
COTPOBOXK/IATh  BBICTYIUICHHE TMpE3CHTAMel ¢ y4EToM 0COOEHHOCTEH
ayJIUTOPUH CBEPCTHHUKOB.
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TEMATUYECKOE IINTAHUPOBAHUE

7 KJIACC (68 1)

TemaTn4ecKkuii OcHOBHBIE BU/IBI 1eSITEILHOCTH Y4ALIUXCS
OcHOBHOE coiepKaHHe . N
0J10K, TEMA (Ha ypoBHe y4eOHBIX JelicTBHIT)
Pa3gen 1. ®usnka u eé poJb B O3HAHMM OKpY:KawLero Mupa (6 1)
dusuka — Ouznka — Hayka o npupone. SIBneHus | BroliBieHne OCHOBHBIX pa3iMyMii NpPU MOMOIIM Mexarora Mexny (U3NUeCKMMH U XUMHYECKUMH
Hayka o npupoze | mpuponst  (MC®).  ®usumueckume  sBneHus: | mpespamenusmu (MC — xumus).
(249) MEXaHWYECKHE,  TEIUIOBBle,  JJICKTpHUecKHe, | Pacro3HaBaHnme M KiaccuUKamus IOciIe OOCYKAEHHS C IEeJaroroM HpH IOMOINM HaBOISIINX
MarHuTHEIE, CBETOBBIE, 3BYKOBEIE. BONPOCOB  (M3MUYECKHUX SABICHUH: MEXaHWYECKHX, TEIUIOBBIX, 3JEKTPUYECKUX, MArHUTHBIX
1 CBETOBBIX.
Habmonenue n onucanne GpU3NIeCcKuX SIBICHUH Ha 6a30BOM YpOBHE.
duznyecKue dusnueckue BEJIMYUHBI. Wzmepenne | OnpexneneHue Ipy MOMOIIY IIEJarora eHbl AeICHHS IKAIbl H3MEPUTEIHLHOTO MpHoopa.
BesmunHbl (2 4) | busmueckux BemmumH. Dusuueckue npubopvi® | VsMepenne mo oGpasily MOj PyKOBOJCTBOM IENarora JHHEHHBIX PasMepOB Tel M TPOMEKYTKOB
THozpewnocms  usmepenuii.  MexTyHapogHas | BPEMEHH C y4ETOM HOTPELIHOCTEH.
cucTeMa eUHUIIL. W3mepenne 1o o0Opasily 1moJ1 pyKOBOACTBOM IieZiarora 00bEMa )XUAKOCTH U TBEPJIOTO Tea.
Jemoncmpayuu’ W3mepenne no obpasily MoJ PyKOBOJACTBOM Ielarora TeMIeEpaTypbl MPH MOMOIIN >KUIKOCTHOTO

1. MexaHu4ecKkue, TETUIOBBIC, SJEKTPHUECKUE,
MarHUTHBIE, CBETOBBIC SIBIICHUSI.
2. ®u3nyeckue MPUOOPHI U MPOIIELYPa MPSIMBIX

W3MEpPEeHUH  aHaJOTOBBIM H  LU(POBBIM
IprOOPOM.
Jabopamopuvie padomul u onvimol.
1. Omnpenenenne LICHEBI JIeTICHUS
N3MEPHUTEIHEHOTO npudopa (ucnonp3ys
TEXHOJIOTHUECKYIO KapTy SKCIIEPUMEHTA).
2. W3mepenune paccTosTHUMA.

TepMOMETpA U IaTYUKA TEMIEPaTyphl.
BrinonHeHWe HECHOKHBIX TBOPYECKHUX 3aJaHUM C OMOpPOW Ha aIropuTM, MPEABAPUTEIIHHO
pa3o0paHHBIi € MEAaroroM IO TOHCKY CIIOCOOOB H3MEPEHHUS HEKOTOPBIX (U3UYECKUX
XapaKTePUCTHK, HAIIPUMEDP, Pa3MEPOB MaJbIX 00BEKTOB (BOJIOC, POBOJIOKA), yIANEHHBIX 0OBEKTOB,
OOJIBIIAX PACCTOSHHM, MaJIBIX IPOMEKYTKOB BpeMeHH. OOCyKACHHUE MpeTaraéMbIX CIIoCO00B.

® MC — snementst COoJIepIKaHHs, BKIFOYAIOMINE MEKIIPEMETHBIE CBSI3H, KOTOPHIE MOJPOOHEe PaCKPHITH B TEMAaTHIECKOM INTAaHUPOBAHHH.
6 KypcuBom 0603Ha4eH yueOHbIN MaTepual, KOTOPbIA H3ydaeTcs, HO He BBIHOCUTCS Ha MPOMEKYTOUHYIO U HTOTOBYIO aTTECTALHIO.

7 Bece JlemoncTtpamuu u JlabopaTtopHble paOOTHI, TpeICTaBIEHHBIE B COJIEPXKAHHM, NOIyCcKaeTcs (MOXKHO) IMPOBOJHTH, HCHONB3YsS HH(POPMALMOHHBIE W IJIEKTPOHHBIE TEXHOJIIOTHH (IH(pPOBEHIE

00pa3oBaTeNbHbIE PECYPCHI).
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3. W3mepenne  00béEMa
TBEPIOTO TeNa.

4. Onpedenenue pasmepos Maibix me.

5. Usmepenue Temmeparypsl IPH MOMOILH
KHUAKOCTHOTO  TEepMOMeTpa M JaTYHKa
TeMIIepaTypHl.

6.  Ilposedenue uccredosanus no npogepke
2unomesvl:  OAILHOCMbL  NOAEMA  WApuKda,
NYWEeHHO20 20PU3OHMANbHO, mem Dobiue, yem
bonvute gicoma nycka.

KHUIKOCTH u

EcrecTBeHHO-
HAYYHBbIH MeToJ
no3Hanus (2 4)

Kak ¢wusmka u [gpyrue ecTeCTBEHHbIC
HAyKd  UW3y4aloT npupoay. Ecmecmgenno-
HAayuHull ~ MemoO  NO3HAHUA:  HaOIOeHue,
NOCMAHOBKA HAYYHO20 BONPOCA, BbIOGUIICEHUE
2unomes, IKCNEPUMEHM N0 NPOSEPKe 2UNOmes,
obwscHenue Habaooaemozo senenus. Onucanue
usuuecKux s61eHUll ¢ ROMOWbIO MOOeel.

[Mpeamet u MeTOBI HU3HUKH.

Hemoncmpayuu
1. OmnpepeneHre NOrPEUIHOCTH
IKCIIEPUMEHTA.

BrIIBIDKEHNE THIIOTE3 TIOCIE TPEABAPUTENHLHOTO OOCYKICHUS € TIEJaroroM, OObsSCHAIOMINX MPOCTHIE
SIBIICHUSI, HAIIPUMeEDP:

— MOYEMY OCTaHABIHMBAETCS JBUXKYILEECS 10 TOPU3OHTAIBHON OBEPXHOCTH TEINO;

— [I04YEMY B JKapKy0 IIOrOJly B CBETIION OEXkKE IPOXJIAJHEN, UeM B TEMHOM.

Br100p cioc060B MPOBEPKH TMIIOTE3 U3 IPEIOKEHHBIX M1E1aroroM.

HaOmtoneHue mnpeuioKeHHBIX I1e1aroroM HCCISJOBAaHUK MO IMPOBEPKE KAKOW-TMOO THUIIOTE3bI,
HampuMep: JAIBHOCTh TOJIETA IIAapuKa, MYIIEHHOTO TOPU30HTAJIBHO, TeM OoJjblIe, YyeM Ooiiblle
BBICOTA ITyCKAa.

[TocTpoeHne COBMECTHO € NENaroroM IMPOCTEHINUX Mojeideld (U3MYeCKUX sIBICHUI (B Buae
PHCYHKOB WIJI CXEM), HAIIpUMep ITafeHHEe TIPeIMEeTa; MPIMOIMHEHHOE paclIpoCTpaHEHUE CBETA.

Paspnean 2. [lepBona

YajibHble CBeJleHUs 0 CTPOEHHH BelecTBa (5 1)

Crpoenne
BemiecTna (1 1)

CrpoeHHe BeIIeCTBAa: aTOMBI M MOJEKYJBI, UX
pasmepsi. Onvimul, dokasvlearoujue OUCKPEMHOe
cmpoenue eujecmaa.

Jlabopamopnwvie pabomot u onvimui®.

1. Ouenka auaMerpa atoMa METOJIOM PSIOB (C

UCmoib30BaHueM (Gororpaduii).

HabGnroneHue u HHTEpIpeTands COBMECTHO C MEaroroM OIBITOB, CBUJIETENILCTBYIOIIMX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHUH BELIECTBA: OIBITHI C PACTBOPCHUEM Pa3IMYHbIX BEIIECTB B BOJE.

OueHKa MPU MOMOIM TEXHOJIOTMYECKOH KapThl pa3MepoOB aTOMOB M MOJIEKYN C HCIIOJIb30BaHUEM
(oTorpaduii, IoJIy4eHHBIX Ha aTOMHOM CHIJIOBOM MHUKpockorie (ACM).

Ornpezenenue nocie NpeaBapUTEIbHOT0 00CYKICHHS C IEAaroroM pa3MepoB MallbIX Tell.

JABuxkenue

U B3aUMOJIEHCTB
e YacTHIl
BelecTna (2 4)

JBmwkenue yactuil Bemectsa. CB3b CKOPOCTU
JIBJKEHMSI YaCTHI] C TeMIrepaTrypoil. bpoyHoBckoe
nBrxeHune, Tuddysus. Bzaumoodelicmaue wacmuy
seuecmeaq: NPUMsIICeHUe 1 OMMAIKUSAHUe.

HabGmonenue u o0bsICHEHHE TTPH TIOMOIIIH TTe1arora OpOYHOBCKOTO JIBHXKEHHUS | sIBICHUS AUBPY3Uu.
[IpoBenenne n OOBACHEHHWE C OMOPOIl Ha ANTOPUTM, NPEIBAPUTEIHLHO PAa300paHHEBIN C IeIaroroM
OIIBITOB 110 HAOIOJICHUIO TEIUIOBOTO PACIIUPEHNUS Ta30B.

[IpoBeneHne n OOBSCHEHHE OIBITOB C OMOPOW HAa AJITOPUTM, IPEIBAPHTENHLHO Pa300paHHBIN C

8 3neck 1 anee NpUBOJMTCS PACLIMPEHHBIN MepeyeHb J1ab0paTOPHBIX PaboT U OIBITOB, U3 KOTOPOTO YUUTEINb JIefaeT BEIOOD 10 CBOEMY YCMOTPEHHIO M C YYETOM CIUCKA SKCIEPHMEHTAIBHBIX 3aJaHUH,

npeaigaraeMeix B pamkax OI'D mo ¢usmke.
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Jemoncmpayuu
1. HabmoneHue OpOyHOBCKOTO JIBHKCHUS.
2.Habmronenue muddysum.

3.Habnwooenue  aenenutl,  0OBACHAIOWUXCS
NPUMAICEHUECM UYL OMMATKUBAHUEM HACTIUY
seujecmea.

Jlabopamopnuvie padbomot u onvimul

1. Oyenxa ouamempa amoma memooom psoo8
(c ucnonvsosanuem pomoepadghuii).

2.0mBITBl IO HAOIIOAEHUIO
pacIIMpeHHs Ta30B.

3. OnmbIThl 10 OOHAPYKEHHIO JEWUCTBHS CHII
MOJICKYJISIPHOTO IPUTSKEHHUS.

TCIIJIOBOTO

neaaroromMm 110 06Hapy>KeHI/I}0 CHUJI MOJICKYJIAPHOI'O IMPUTAKCHUS U OTTAJIKUBAHUS.

ArperarHbie
COCTOSIHUSA
BelecTna (2 4)

ArperaTHble COCTOSIHHSI BELIECTBA: CMPOEHUE
2a308, JrcudKocmet u meépovix
(Kpucmaniuueckux) men. Bzaumocenzv medncoy
ceolicmeamu  8ewecms 6 PA3HbIX aA2pe2amHbIX
COCMOAHUAX U UX  AMOMHO-MONEKYJIAPHLIM
cmpoeHuem. Ocobennocmu azpe2amuboix
COCTOSIHULL BOOWL.

Jemoncmpayuu

1. Habaronenne nuddysun.

Onucanue MoJa PYKOBOJCTBOM Iefarora (C MCIOJB30BaHMEM IIPOCTBIX MOJEJEH) OCHOBHBIX
pa3iu4uid B CTPOEHUU Ia30B, )KUJKOCTEN U TBEPABIX TEIL.

HauvanbHble mnpencTaBieHHsS O MaJOM CXUMAaeMOCTH JKUIKOCTEH M TBEPIABIX Tel, OOJBIION
C)KMMAEMOCTH T'a30B.

OObsicHeHne Ha 0a30BOM YpPOBHE II0JI KOHTPOJIEM IeJarora 0 COXpaHeHHH (OpMbI TBEPABIX TNl U
TEKYy4ECTH KHUIKOCTH.

Habmonenue 3a onbiTaMu, TOKa3bIBAIOLIMMH, YTO B TBEPJOM COCTOSHHM BOJBI YaCTHIIBI HAXOAATCS
B CPEIHEM JJIbIIIE APYT OT Apyra (IJIOTHOCTh MEHBIIE), YEM B KHIKOM.

VYcTaHOBIIEHHME C OHNOpOW Ha JIUAAKTUYECKHH MaTepuall MPOCTBIX B3aUMOCBS3EH MEXIy
O0COOCHHOCTSIMHU arperaTHbIX COCTOSIHHUHM BOJBI M CYIIECTBOBaHHEM BOJHBIX opranmnzmoB (MC —
Ouoiorus, reorpadus).

Pa3znen 3. /IBuskenue u B3aumospeiicreue teu (21 u)

Mexannueckoe
aBuskenue (3 4)

MexaHndeckoe JBIDKeHHE. PaBHOMepHOE U
HepaBHOMepHOe JBIkeHHe. CkopocTb. Cpeodwsis
CcKOpOCMb — NpU  HEPABHOMEPHOM — OBUIICEHUU.
Pacuér myTr 1 BpeMeHH IBH)KEHHUS.

Hemoncmpayuu

1. HaGmroieHne  MEXaHUYEeCKOTO  JIBHDKEHUS
Terna.

2. 3MepeHne  CKOPOCTH  NPSIMOJIMHEITHOTO
JABUXKCHUS.

Jlabopamopnuie padomot u onvimul

1. OnpenencHre  CKOPOCTH  PaBHOMEPHOTO

JABHXKCHUA (mapmca B XUAKOCTH, MOJCIHN

HccnenoBanue paBHOMEPHOTO JIBHXKEHUS U OINPENEICHUE €ro NPU3HAKOB MOCIHE MPEIBAPUTENLHOTO
00CYXIEHUSI C TIeTarOTOM.

HabnroneHne HepaBHOMEPHOTO ABIKCHHUS M OTIPEICIICHAE €TO OTIMYNI OT PABHOMEPHOTO JIBHKCHUS
ocJIe MPeIBAPUTEIFHOTO 0OCYKICHUS C TIEIarOTOM.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa300paHHBId COBMECTHO C MEIaroroM Ha ONpPee/ICHUE MyTH, CKOPOCTH M BPEMEHU PaBHOMEPHOTO
JIBHKEHUSL.

AHanu3 Ipu MOMOIIY Mearora rpa@ikoB 3aBUCUMOCTH ITyTH U CKOPOCTH OT BPEMEHHU.
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ANEKTPUYECKOT0 aBTOMOOMIIS U T. I.).

2. OnpeneneHue cpeaHeit CKOpOCTH
CKONILKCHUSI Opycka WIM IIapuKa IIo
HAKJIOHHOM MJIOCKOCTH.

Huepumus, macca,
IVIOTHOCTD (4 4)

SIBrienue HUHEPIIHH. 3akxon uHepyuu.
Bzaumooeiicmeue men kax npuuuHa usMeHeHUs
ckopocmu  Osudicenuss men. Macca kaxk mepa
unepmuocmu mena. [1noTHOCTD BemecTBa. Ces3b
NJIOMHOCIU C KOIUYECHmE8OoM MOJEKVI 8 eOUuHuye
00véMa sewgecmaa.

JHemoncmpavuu

1. HaGmroieHue sSIBJICHUST HHEPIIHH.

2. HaOnromeHue W3MEHEHHST CKOPOCTH IIpH

B3aMMOENCTBUH TEJL.
3. CpaBHEHHE MacC 10 B3aMMO/ICHCTBHIO TEIL.

OObsicHEeHHE TIPU TIOMOINM TEXHOJOTMYECKOH KapThl W IeAarora M NPOTHO3MPOBAHHE SIBJICHHH,
00YCIIOBJICHHBIX MHEPLHUEH, HapUMEep: 4TO MPOHCXOMUT IIPU TOPMOXKEHHH WIIM PE3KOM MaHEBpE
aBTOMOOWJISI, TOYeMY HEBO3MOKHO MIHOBEHHO IPEKPATHTh JBH)KCHHE Ha BEJIOCUIIE/IEC WIIM CAMOKATe
UT. A

HaOmonenne u 0a30BBI aHAJIN3 ONBITOB IOJ PYKOBOACTBOM IIEarora, AEMOHCTPHPYIOMINX
N3MEHEHHE CKOPOCTH JBIDKCHUS TEJIa B PE3YJIbTAaTe JEHCTBHS HA HETO IPYTHUX TEIl.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HA alrOPUTM, NPEABAPUTENBHO
pa300paHHBIIl COBMECTHO C MIEIaroroM Ha OIpEeIeNICHHE MAcChl Tela, ero 00bEéMa U INIOTHOCTH.
HabOmonenne u 0a30BBIf aHAJN3 ONBITOB I0J PYKOBOACTBOM IIE/Iarora, JAEMOHCTPHPYIOIINX
3aBUCHMOCTh U3MEHEHHS CKOPOCTH TEJa OT €r0 MACCHI IIPH B3auMoaeiicTBun Tei. Mi3amepenne Macchl
TeJa pa3InYHbIMU CIIOCOOAMH.

OmnpeneneHne COBMECTHO C IENAroroM IUIOTHOCTH TeNla B pe3yibTaTe M3MEPEHHsl €ro Macchl U
00BbéMa.
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Cuia. Buasl cun
(14 v)

Cuna Kak XapaKTepUCTHKA
B3auMozeiicTBus Ten. Cuila yIpyrocTH W 3aKOH
I'yka.  H3zmepenue  cunv ¢ nomowwio
Ounamomempa. SIBICHWE TATOTEHHUS W CHIIa
TsoxecTd. Cuna msscecmu Ha Opy2ux NIAHEMAax
(MC). Bec mena. Hesecomocmo. ClOXKCHHE CHII,
HAIpaBJICHHBIX 1o OJHOU TIPSIMOM.
PaBnogeictBytomas cuin. Curna mpenus. Tpenue
ckoawoicenusi u mpenue nokos. Tpenue 6 npupooe
u mexnuxe (MC).

Hemoncmpayuu
1. CnoxxeHue cWiI, HampaBICHHBIX IO OJHOW
MPSIMOM.

Jlabopamopnuvie padbomot u onvimol.

1. Onpenenenye MIOTHOCTH TBEPJIOTO TENa.

2. OnBITBI, JIEMOHCTPUPYIOUINE 3aBHCHMOCTH
pactsbkeHuss  (nedopmanuu) TPYKHHBL  OT
MIPUIOKEHHOM CHUJIBL.

3. OnbITHl, JIEMOHCTPUPYIOLINE 3aBHUCUMOCTH
CHJIBI TPEHHS CKOJIBXKEHHA OT Beca Tena U
Xapakrepa COIIPUKACAIOMINXCS
IIOBEPXHOCTEH.

W3y4yeHne COBMECTHO C MEAAroroM B3aMMOACHCTBUSI KaK MPUYMHBI U3MEHEHUSI CKOPOCTH TeJa WU
ero nedopmanuu.

Omnmcanne Ha HaYaJIbHOM YPOBHE PEABHBIX CHTYalWii B3aMMOICHCTBHSA TEJl C IIOMOIIBI0 MOJCTEH, B
KOTOPBIX BBOJUTCS ITIOHATHE U N300PAKEHNUE CHIIBL.

W3yyenne moj pyKOBOACTBOM MEHarora CHIBI YIPYTOCTH, 3aBHCUMOCTH CHJIBI YHPYTOCTH OT
YAJIMHEHUS pe3WHOBOTO MIHYpPa WIIN IPYKUHEI (C IOCTPOCHHEM rpaduka).

AHanu3 ¢ onopoil Ha TUAAKTUYECKUH MaTepHasl MoJ KOHTPOJIEM Mefarora NpakTHUECKUX CUTYaIUi,
B KOTOPBIX HPOSBIAETCS ACHCTBUE CHIIBI YIPYrocTH (YHPYroCThb Msda, KPOCCOBOK, BETOK JepeBa
U Jp.).

AHanu3 ¢ onopoi Ha JUIAaKTUYECKUI MaTepual MoJ KOHTPOJIEM IeJarora CUTyaluil, CBI3aHHBIX C
SIBICHHEM TSTOTEHUSI.

Ilonnmanne ¢ omopoll Ha CXEMbl HPH IIOMOINM II€Aarora OpOHTaJbHOTO [BIDKCHHUS IUIAHET C
HCTIOB30BaHHEM SIBIICHUS TATOTEHHS M 3aKkoHA nHepuun (MC — acTpoHOMUS).

W3mepenne Beca Tena ¢ MOMOIIb0 AnHaMoMeTpa. OOOCHOBaHHME ATOrO CHOCO0a M3MEPEHUS ITOcie
TIOBTOPEHUS C TIEAAarOTOM.

HaOmonenue siBineHUs HEBECOMOCTH.

HaOmonenue 3a 3KCIIepUMEHTAIBHBIM TIOJyYEHHEM MpaBHJIa CIOKCHUS CHJI, HAMPABICHHBIX BJOJIb
oJHOH npsiMoit. OmnpeesieHne pyu IOMOIIH [TeAarora BeIMYNHbBI paBHOACHCTBYIOLIEH CHIL.
I/I3yt1eH1/1e 04 pPYKOBOACTBOM Ii€garora CHUJbl TPCHUA CKOJIBKCHUA U CUJIbI TPECHUS ITOKOS.
HccnenoBanue ¢ omopoil Ha TEXHONOTHYECKYHO KapTy 3aBUCHMOCTH CUIJIbI TPEHHUsI OT Beca Tela
U CBOICTB TPYILUXCS IOBEPXHOCTEM.

Ba3oBeIii aHAINM3 ¢ ONOPOM Ha AWAAKTUYECKUH MaTepHal MoJ KOHTPOJIEM IeAarora NpakTHYECKHX
CUTyallMl, B KOTOPBIX HPOSBIAETCS JECHCTBHE CHJBI TPEHHUS, HCIOJIB3YIOTCS CIIOCOOBI €&
YMEHBIICHUSI WJIM yBEIWYEHHUs (KaTaHWe Ha JIbDKaX, KOHbKaX, TOPMOKEHHE aBTOMOOWII,
HCTIONIb30BaHKE TIOAIINITHUKOB, TIaBaHNUE BOJHBIX )KUBOTHBIX H Ap.) (MC — Ounosorus).

Pemenne THUMOBBIX pacu€THBIX 337a4 B 1—2 NEHCTBHSA C ONMOPOH Ha alrOpUTM, MPEIBapUTEIHLHO
pa300paHHBIIl COBMECTHO C IENaroroM C HCIOJIb30BaHUEM (OPMYJ Al pacdéra CHIIbI TSDKECTH,
CHJIBI YIIPYTOCTH, CHJIBI TPEHHUSL.

Paznen 4. JlaBae

HHe TBEPABIX TeJl, AKUAKOCTEeH u razos (21 u)

JaByenue.
epenaua
JAaBJIEHUSA
TBEPABIMU
TeJaMH,
SKHJIKOCTAMM U
razamu (3 )

Hasnenne. Cnocobwvl ymeHbUuLeHUs U YEeTudeHUs.
oaenenusi. Jlaenenue 2aza. 3asucumocms
oasnenus 2asa om 06véma, memnepamypbi.
Ilepedaua dasnenus meépovimu meiamu,
aicuokocmamu u easamu. 3axou Ilackans.
ITneemamuyeckue MautuHvl.

jIeroHcmptmuu2

1. 3aBucUMOCTD

TeMIepaTypebl.

JaBJICHUA rasa oT

AHanmu3 ¥ 0O0BsSCHCHHE C OTIOPOI HA NUAAKTHYCCKHUIA MaTepHal Mo KOHTPOJIEM IeAarora OmIbITOB U
MPaKTUUYECKUX CUTYALUH, B KOTOPBIX MPOSIBISETCS CUJIA JaBICHUS.

ObocHOBaHME ¢ OMOPON Ha TEXHOJOTHYECKYIO KapTy MPH MOMOIIH earora crocob60B yMEHBIIEHUS
1 YBEIMYCHHS TaBICHHUS.

Wzy4yenne ox pyKoOBOJCTBOM II€Jjarora 3aBUCHMOCTH JAaBIEHHS ra3a oT 00bEMa 1 TeMIlepaTypebl.
W3ydenue moa pyKOBOACTBOM Iearora OCOOEHHOCTEH Iepenadyd [aBICHUS TBEPABIMU TelaMH,
KHUJIKOCTAMHU U razamMu. OOOCHOBaHME PE3YNBTAaTOB OMBITOB OCOOCHHOCTSMHU CTPOCHHUS BEIIECTBA B
TBEPIOM, JKUAKOM H Ta3000pa3HOM COCTOSHISIX MPEATI0KESHHBIMI (OPMYITHPOBKAMH.

HabnroneHue 3a SKkCIiepUMEHTaNBHBIM JOKa3aTeIbCTBOM 3akoHa [lackais.
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2. Tlepemaua maBCHUS KUIKOCTHIO M Fa30M.

Pemenne THIMOBBIX pacu€THBIX 3amad B 1—2 MEHCTBUS C OMOPOW HA alIrOPUTM, TPEABAPUTEIHLHO
Ppa300paHHBIN COBMECTHO C TIEIarOroM Ha pacuéT NaBJICHUS TBEPIOTO Tela.

JdaByenue
JKMIKOCTH (5 1)

3aBHCHMOCTD  JABICHUS  JKHIKOCTH  OT
TIIyOHHBIL. Tuopocmamuyeckuii napaooxec.
Coobwarowuecsi  cocyoul. Tuopasnuueckue
MEXAHUZMBL.

,ZIeM(nLtcmpauuu2

1. Coobmraroruecs COCy/IbI.
2. 'mnpainyeckuii npecc.

HccnenoBanue ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy IOJ PyKOBOJCTBOM IIEIArora 3aBHCHMOCTH
JaBJICHUS XXUJKOCTH OT ITyOUHBI OTPYKEHUSI U IFIOTHOCTH XKHKOCTH.

Habmonenue n HadanpHOE MOHMMaHUE THAPOCTATHUECKOTO ITapaiokca Ha ocHOBe 3akoHa [lackas.
H3ydeHue COBMECTHO C II€aroroM COOOMIAIOIUXCS COCYI0B.

Pemenne TUNOBBIX pacuéTHBIX 3afay B 1—2 AEHCTBHS C ONOPOH HAa aJTOPUTM, NMPEIBAPUTEIIBHO
pa3o0paHHBIIl COBMECTHO C MEIaroroM Ha pacyér JaBJICHHS )KUAKOCTH.

HabGmonenue 3a 00bsiCHEHHEM MPHUHIIMIIA JEHCTBHS THAPABIMYECKOTO Ipecca.

AHamm3 W OOBSCHEHHE C ONOpPOW Ha IUNAKTHUECKHH Marepuan IoJ KOHTPOJIEeM Iearora
MIPaKTHYECKUX CUTYalHH, IEMOHCTPUPYIOIINX MPOSBICHUE AaBICHHS KUIKOCTH ¥ 3aKoHa [lackas,
HarpuMep MPOIECCOB B OpPraHU3Me NpH Iiry0okoBoaHOM HEIpsiHUN (MC — Onosorns).

AtMmocdepHoe
napJjieHue (6 4)

Atmocdepa 3emin U aTMocepHOE IaBICHHE.
Tpuuunsl cywecmeosanus 8030YUHOU 060N0UKU

3emau. Onvim Toppuuennu. HUsmepenue
ammocgeprozo dasnenus. 3asucumocmeo
ammocepro2o  0agieHus om  6blCOMbl  HAO
yposnem  mopsa. Ilpubopvl 012 usmepenus
ammocgheproco dasneHus..

,Zlemoucmpauuu2

1. IIposiBnenue neiictBust atMochepHOTro

JTABIICHUSL.

HabmroneHne 3a SkcriepuMeHTaIbHBIM 00HApY)KEHUEM aTMOC(HEPHOTO JaBIICHHUS.

AnHanmu3 1 00bsICHEHHE C OTIOPOI Ha MUIAKTHYECKUI MaTepHall Mo KOHTPOJIEM I1eJarora OMbITOB U
MIPAKTUICCKUX CUTYAIINH, CBI3aHHBIX C IeHCTBHEM aTMOC(EpPHOTO aBICHUS.

Habmronenue 3a 00BbsICHEHHEM CYIIECTBOBAaHUS aTMOc(hephl Ha 3eMiie U HEKOTOPBIX TUTaHETaX MITH e
OTCYTCTBUSI Ha pyrux miaHerax u Jlyne (MC — reorpadus, actpoHOMHUS).

bazoBoe mnoHMMaHHE NPUYMH HM3MEHEHUsS IUIOTHOCTH aTtMoc(epbl C BBICOTOH W 3aBUCUMOCTHU
aTMOC(EPHOTO TABJICHUSA OT BBICOTHI.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlroputTM, MpeaBaPHUTEIHHO
pa3o0paHHBIil COBMECTHO C MEIAaroroM Ha pacyér aTMOC(EepHOro AaBICHHSL.

Wzydenue mo pyKOBOACTBOM IeIarora ycTpoiicTea 0apoMeTpa-aHepoua.
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HeiicTBue
JKHIKOCTH W ra3a
Ha NOrpy:KEéHHOE
B HUX TeJio (7 4)

Heticmeue srcuoxocmu u 2aza Ha NOSpyHcénHoe
6 Hux meno. BrITankuBaromas (apxuMenoBa)

cuna. 3axon  Apxumeoa. Ilnasanue  men.

Boszoyxonnasanue.

,ZIeM(nLtcmpauuu2

1. 3aBHCHMMOCTE BBITAJIKABAIOLIENH CHIBI OT
00péMa TOTpY)XKEHHOH dYacTH Tela U
IJIOTHOCTH YHUIKOCTH.

2. PaBeHCTBO BBITANKMBAIOMIEH CHIIBI BECy

BBITECHEHHOM KHUIKOCTH.

3. YcnoBue maBaHUS TEN: IUIABAaHWE WM
NOTPYy)KEHHE Tel B  3aBUCHMOCTH  OT
COOTHOIIIECHUS MJIOTHOCTEH Tela U XKUIKOCTH.

Jlabopamopnwvie padomot u onvimol.

1. UccnenoBaHue 3aBHCHUMOCTH Beca Tela B
BOJIe OT 00BEMa MOTpYKEHHON B KHIKOCTb
9JacTH TeJa.

2. OmpeneneHyue  BBITAJIKMBAIOIEH  CHIIBI,
JEHCTBYIOIE Ha Telo, MNOrPYKEHHOE B
JKUJIKOCTb.

3. [IpoBepka HE3aBHCHMOCTH BBITAIKHMBAIOIICH
CHUJIBL, NEWCTBYIOIEH Ha TENO B KHUIKOCTH,
OT Macchl Telna.

4. OnBITEL, JEMOHCTPHPYIOUINE 3aBHCHMOCTH
BBITJIKUBAIOLIEN CHUJIBL, NEWCTBYIOIIEH Ha
TEJO B KHUJKOCTH, OT 00bEMa MOTrpyKEHHOM
B JKHIKOCTh YacTH TeJla U OT IUIOTHOCTH
JKUJIKOCTH.

5. KonctpyuposaHnue apeoMmeTpa WIH
KOHCTPYUPOBAHUE JIOJKU U ONpEeNcHHue €€
rpy30M0IbEMHOCTH.

Habmonenue 3a skcriepuMeHTaIbHBIM 0OHAPYKEHHEM JEHCTBHUS XHUIKOCTH U r'a3a Ha MOrpyXKEHHOE
B HUX TeJIO.

OmnpeneneHue ¢ OMOpPoH Ha TEXHOJOTMYECKYIO KapTy BBITAIKMBAIOLIEH CHUIIBI, JeiicTByromiedl Ha
TEJI0, HOTPYKEHHOE B KUIKOCTD.

Habmonenue 3a npoBeneHneM 1 00CYXJCHUE COBMECTHO C IEIaroroM OIBITOB, IEMOHCTPUPYIOLIHX
3aBHCHUMOCTH BBITAIKHBAIONICH CHIIBI, NIEHCTBYIOMICH Ha TEJO B KUIKOCTH, OT 00BEMA MOTPYKEHHON
B )KUAKOCTh YaCTH TEJIA U OT IIIOTHOCTH KHUIKOCTH.

HccnenoBanne mox pyKOBOACTBOM IIE€Aarora 3aBHCHMOCTH Beca Tela B BOAE OT o00BEMa
MOTPYKEHHOU B AKUAKOCTh YACTH TENA.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPON HA alrOPUTM, NPEABAPUTENBHO
pa300paHHBII COBMECTHO C IIEIaroroM Ha MPHMEHEHHE 3aKOHa APXHMeEa U yCIOBHS IUTaBaHUS TEll.
KoHcTpyupoBaHue npu HOMOIIY Hearora apeoMeTpa Uil KOHCTPYHUPOBaHKE JIOAKU U ONpeesieHHe
€€ Irpy30M0AbEMHOCTH.

Paznen 5.

Pabora u momHocTh. JHeprus (12 v)

Paodora
M MOII[HOCTH
(34)

Mexannueckas pabora. MomHoCTh

Habmronenne 3a KCIIepUMEHTAIBHBIM OIPEAETICHHEM MEXaHWYECKOH pabOTHl CHIIBI TSDKECTH MpPH
MaJeHUU TeJla M CHJIbl TPEHWs HPH pPaBHOMEPHOM IE€PEMEIICHUM Tella [0 TOPH30HTAIbHOU
MIOBEPXHOCTH.

Habmonenue 3a nemoHcTpanueii pacyéra MOIIHOCTH, pa3BUBAEMOM NPH NOABEME 110 JIECTHHIIE.
Pemenre THUMOBBIX pacu€THBIX 331a4 B 1—2 JEHCTBUS C ONOPOH Ha alrOpuUTM, MPEIBapUTEILHO
pa3o0paHHBIIl COBMECTHO C I1e/IaroroM Ha pacyéT MEXaHHYEeCKOI padOThI 1 MOIITHOCTH.
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IIpocrtbie
MeXaHu3MBbI (5 1)

IIpocteie MEXaHU3MBL: phlyar, OTI0K,
HAaKJIOHHAsE IUIOCKOCTh. [lpasuno pasHnosecus
pvivaza.  Ilpumenenue npasuira  pasnosecus
pbvluaza Kk 010Ky. «3010moe npaguioy Mexamuxu.
KILJ IPOCTHIX MEXaHU3MOB. IIpocTeie
MEXaHU3MBI B OBITY U TCXHHKE.

Hemoncmpayuu

1. IlpuMepsl NPOCTHIX MEXaHU3MOB.

Jlabopamopnuvie pabomovt u onvimul

1.0OmpenencHre paOOTBI CHIBI TPEHUS MpHU
PaBHOMEPHOM JBIKCHUH Tena o
TOPU30HTAIBHON ITOBEPXHOCTH.

2. UccnenoBanue ycrnoBuii paBHOBECHS pblyara.

3. Usmeperne KIIJI HaKIOHHOH IUIOCKOCTH

(3MeKTpOHHAsL JEMOHCTpPAIINSA).

HauansHOe MOHMMaHNE BBIUTPHINIA B CHJIE IPOCTHIX MEXaHW3MOB Ha IPHMEpE phluara, IMoABHKHOTO
1 HENIOABMKHOTO OJIOKOB, HAKJIOHHOW TNIOCKOCTH.

HccrnenoBaHue COBMECTHO C MEAaroroM YCJIOBHsI paBHOBECHS pblyara.

OOHapyeHHe TI0Jl PYKOBOJCTBOM IIearora C OINOPOH Ha JIUIAKTHYECKUH Marepuall CBOWCTB
MIPOCTBIX MEXaHW3MOB B PA3IMYHBIX WHCTPYMEHTAaX U NPHUCIOCOOIECHHSX, UCIOIb3YEMBIX B OBITY
U TEXHUKE, a TaKKe B XKUBBIX opranmmax (MC — Guoinorus).

HaOmionenne 3a SKCHEpUMEHTANBHBIM JIOKAa3aTeNbCTBOM DPAaBEHCTBA pabOT IpU NPUMEHEHHUH
MIPOCTBIX MEXaHU3MOB.

Omnpepenenne mox pykoBoactBoM renarora K11/l HakIOHHOH TUTOCKOCTH.

Pewenne THMOBBIX pacy€THBIX 3a7ad B 1—2 NEHCTBUS C ONOPOM HAa alrOPUTM, NPEABAPUTENBHO
pa300paHHBIIl COBMECTHO C IE€AAaroroM Ha IPHMEHEHHE NpaBHiIa PAaBHOBECHS pbldara M Ha pacuér
KIII.

Mexannueckas
Heprus (4 4)

Mexanudeckast dSHeprusi. Kunemuueckas u
nomenyuanvhas suepeus. IIpespawenue 00HO2O
8U0a Mexanuyeckou dHepeuu 6 Opyeol. 3aKOH
COXpaHCHHS YHEPTUU B MEXaHUKE.

JlabopaTopHbie padoThI M ONBITHI.

1. Uzyuenue 3aKOHA COXpaHCHHS
MEXaHUYECKON SHEPruu (3nekTpoHHAs
JIEMOHCTPAIIHSA).

Habmronenune 3a SKCIepUMEHTAIBHBIM OTpEICICHIEM H3MCHEHUSI KHHETHIECKOM 1 MOTCHIIHAIBHOMI
SHEPruM Tejla MpU €ro CKaThIBAHUU MO0 HAKIIOHHON TUIOCKOCTH.

DopMyIUpOBaHUE COBMECTHO C II€JarOTOM Ha OCHOBE UCCJICJOBAHMS 3aKOHA COXPaHECHMs
MEXaHMYECKOHU HEPTHU.

IIpencraBnenue npu NOMOILHM [IEAATOra rpaHul] IPUMEHUMOCTU 3aKOHA COXPAHEHMS] SHEPIUU.
Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa3o0paHHbIil COBMECTHO C IEIaroroM C UCIIOJIb30BaHUEM 3aKOHA COXPAHEHHUS SHEPTUH.

PesepBHoe Bpems (3 )

8 KJIACC (68 1)

TemaTHueckni
0JI0K, TEMBI

OcHOBHOe coep:kaHue

OcHoBHbIE BU/BbI 1€SIT€IbHOCTH YUALIUXCS
(Ha ypoBHe y4eOHBIX el CTBHUIl)

Pasnen 6. TermuioBbie siBiaeHust (28 1)
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Ctpoenne
U CBOMCTBA
BemecTBa (7 1)

OcnosgHule nonoicenus MOREKYAAPHO-
KUHemu4eckoll meopuu CMpoOeHus: Beuecmad.
Macca u pasmepsr amomog u monexyn. Onvimol,
noomeepcoaroujue  OCHOBHble — NOJONCEHUs
MONEKYIAPHO-KUHEMUYECKOU meopuu.

Mopnenn TBEpIOTO, KHUIKOTO W ra3000pa3HOTO
COCTOSTHMH  BemiectBa. Kpucmannuyeckue —u
amop@uvie mena. ObvsacHeHue ceolUCms 2a308,
Jorcuokocmen. U meépobix mel  HA  OCHOGe
Noa0HCeHUU MONEKYNAPHO-KUHEMUYECKOU
meopuu. CMauMBaHUE U KANULIAPHbIE SELEHUSL.
Tennosoe pacuupenue u cocamue.

Jemoncmpayuu

1. HabnroneHue OpOyHOBCKOTO IBHKCHUS.

2. Habmonenue nuddy3um.

3. HaOmronenne  sABieHUi

KalWUBIPHBIX SBICHUM.

4. HaGmoqerne TerIoBOro PacuIupeHus Tell.

5. 3MeHeHue NaBlicHHs ra3a IpU U3MCHCHUU

00BhEMa U HATPEBAHUU HITH OXJIAKIICHUH.

Jlabopamopnwie padomot u onvimel.

1. OnmbITBl IO OOHApPYKEHUIO JEHCTBUS CHII

CMadYrBaHUA u

MOJIEKYJISIPHOTO HIPUTSKECHUS (nmu
3JIEKTPOHHAS IEMOHCTPALNS).

2. OmpITHl  TO  BBIPAIIBAHUIO  KPHCTAJUIOB
MOBAPEHHOM COIIM WM caxapa.

3.0mpITBl  TO  HAOJNIONEHHWIO  TEIUIOBOTO

pacImpeHus ras3oB, *KUAKOCTEH M TBEPIBIX

TelL

4. OnpeneneHue AaBieHUs BO3ayXa B OaisioHe
HITPHIIA.

5. OnBITE, AEMOHCTPUPYIOIINE 3aBUCHUMOCTH
JIaBJICHUS] BO3JyXa OT ero oo0béMa W
HarpeBaHus WM OXJIaXKICHHSI.

6. Ilposepxa eunomeswi JUHEUHOU
3a8UCUMOCIU OJIUHBL CMOAOUKA HCUOKOCTIU 8
mepmMoMempuseckoll mpybke om
memnepamypul.

Habmonenue u MHTEpNpeTaIs COBMECTHO C IIEaroroM ONbBITOB, CBUAETEIbCTBYIOIINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHHUH BEIIECTBA: OTBITHI C PACTBOPEHUEM PA3INIHBIX BEIIECTB B BOJIE.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOM HA alrOPUTM, NpPEABAPUTENBHO
pa300paHHBII COBMECTHO C IEJaroroM IO OLEHWBAHHWIO KOJMYECTBA aTOMOB WIIM MOJIEKYNI B
eIMHALE 00BEMA BEILECTBA.

[IpencraBneHne mpy MOMOIIM Iearora OPOYHOBCKOTO IBYIKECHUS, SBIEHUA ANGGY3UU U pa3IHIni
MeXly HUIMH Ha OCHOBE IOJIOKEHUH MOJIEKYIIPHO-KMHETUYECKOM TEOPUU CTPOEHUS BEILIECTBA.
OObsicHeHHe TIPY IOMOIIIM TeJlarora ¢ ONopoil Ha TUIAKTHYECKUI MaTeprail OCHOBHBIX Pa3jIMyHii B
CTPOCHUHU Tra30B, JKUAKOCTEH M TBEPABIX TEN C MCIOJB30BAaHUEM IIOJIOKEHHH MOJIEKYISpHO-
KHHETHUYECKOH TEOPUU CTPOSHHS BEIIECTRA.

IIpoBeneHue noa pykoBOJCTBOM I€Aarora ONbITOB MO BEIPAIMBAHUIO KPUCTAJUIOB TOBAPEHHOH cosn
WM caxapa.

[IpoBeneHne COBMECTHO C MEAAroroM U 0OBSICHEHUE U3 NPEIIOKECHHOTO TIEPEYHS BEIBO/IOB OIIBITOB,
JEMOHCTPHPYIOIINX KalWULIPHBIC SBICHUS U SBICHUE CMauMBaHHA.

OObsicHeHHE C OMOpOH Ha TEXHOJIOTHYECKYIO KapTy TII0A pYKOBOACTBOM IIeJlarora poJix
KaMULIPHBIX SBICHUH TS OCTYIUICHUS BOJBI B opranusM pactenuit (MC — Guosnorus).
Habmonenue onbeITOB 10 HAOIIOICHHIO TEIUIOBOTO PACIIUPEHHMS Ta30B, JKUIKOCTEH M TBEPIBIX TE.
OObsicHEHHE C OMOPOH Ha TEXHOJOTHYECKYI0 KapTy II0J PYyKOBOJCTBOM II€/larora COXpaHEHUS
00bEMa TBEPABIX TeJ, TEKYYECTH JMXUIKOCTH (B TOM YHCIE, PasHUIBI B TEKYYeCTH IS pa3sHbIX
KHUJKOCTEN), JaBICHUA ra3a.

HabmnroneHue 3a MpoBeA€HUEM OIBITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTD JTaBIEHHUS BO3AyXa OT €ro
00bEMa W HarpeBaHUs WIM OXJaXACHHs, M UX OOBSCHEHHWE HAa OCHOBE AaTOMHO-MOJICKYJSIPHOTO
YYCHHS.

AHanu3 1npH MOMOIIM TIEeAarora ¢ ONopod Ha MUIAKTUYECKHH MaTepHal NMPAaKTHUYSCKUX CHUTYaIHH,
CBSI3aHHBIX CO CBOMCTBAMU ra30B, KHIKOCTEH M TBEPABIX TEII.
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TennoBbie
npoueccsI (21 4)

Temneparypa. Ceasb  memnepamypsbl  co
CKOPOCMbIO MENNI0B020 OBUNCEHUS YACMUY.

Buytpennsas sueprus. Cnocobwl uzmeHenus
SHYMpeHHell  dHepeuu:  menionepeoava  u
cosepuienue pabomovl. Buoei mennonepedauu.
MenIonpoBOOHOCMb, KOHBEKYUSA, USTYYeHUe.

Konuvectso TEIUIOTHI. VY nenbHas
TEIIOEMKOCTh ~ BellecTBa.  Iennoobmen  u
mennogoe pasHogecue. YpasHeHue mennio08020
bananca.

ITnasnenue u omeepoesanue KpUCMALIUYECKUX
sewecms.  YIempHas ~— TEIUIOTAa  IUIABIICHUSL.
Iapoobpaszosanue u xondewcayus. Hcnapenue
(MC). Kunenwe. VYnenbHas TEIIoTa
mapooOpazoBaHus. 3asucumocms memnepamypbl
Kunenus om  ammocgepHozo oasnenus.
Braosicnocmo 6o30yxa.

OHeprust  TOIUIMBA.  YJenpHass  TeIioTa
CropaHusi.

Ipunyunvr pabomuvl mennogvlx Oueamenel.
KIIlJ[ menynosoco
oguzamens. Tennosvle oOsucamenu u 3awuma

okpyaicarougeti cpedvt (MC).
3axon coxpanenusi u npespaujenus 3Hepeul 8
mennogwix npoyeccax (MC).
Jemoncmpayuu
1. IIpaBuna H3MEpEHUS TEMITCPATYPHI.
2. Buns Termonepenayn.
3. OxnakaeHne Ipu COBEPIICHUN pabOTHI.
4

. HarpeBanue mpu COBEpIICHUH pPabOTHI

BHEIIHUMH CHUJIAMHU.

5. CpaBHeHHE  TEIIOEMKOCTEH  Pa3TUYHBIX
BCIIIECTB.

6. HaburoieHre KUIeHUSI.

7. HabmofeHne TIOCTOSIHCTBA — TEMIICPATYpPhI
TP TUIABJICHUU.

8. MoJieiv TEIUIOBBIX JBUTATEIEH.

Jlabopamopnuvie padomot u onvimul.

1. Ilposepka 2unomeswi JUHEUHOU
3A6UCUMOCU OTUHBL CIMOJIOUKA HCUOKOCTNU 8
mepmomempu4ecKkol mpyoxe om

ObocHOBaHME IO MOATOTOBICHHOMY AalTOPUTMY COBMECTHO C II€arOrOM TIPaBWJI H3MEPEHHUS
TEMIIEPaTYPBHI.

CpaBHEHHE pa3NUIHBIX CIIOCOOOB U3MEPEHUS U KA TEMIIEPaTypPHI.

Habmronenue 3a mpoBeZIcHHEM OITBITOB, JEMOHCTPHUPYIONINX H3MEHEHNE BHYTPEHHEH YHEPTHH Tejla B
pe3ynbpTaTe TerionepeIayy u paboTHl BHEITHUX CHIL.

Habmronenune 3a mpoBeneHHEM OITBITOB, OOCYXICHHE MPAKTHIECKUX CHUTYalHi, JeMOHCTPHPYOITIX
pa3iIM4HbIe BUJBI TEMIONEpEaayl: TeIUIONPOBOAHOCTh, KOHBEKIUIO, U3IyUEeHHUE.

HccrnenoBanue ¢ omopoil Ha TEXHONOTMYECKYIO KapTy IIOJ PYKOBOJICTBOM Iearora SBICHUS
TEeMnI000MeHa NPU CMENIMBAHUH XOJIOHOM U TOpsYe BOBI.

HaGmtonenue yctaHOBIICHNUS TEIUIOBOTO PaBHOBECHST MEXKTy TOPSIUCH M XOJIOIHOM BOJIOM.
OmnpeneneHue Mpy MOMOUIM MeJarora KOJIN4ecTBa TEIUIOTHI, MOJIyU€HHOTO BOOM IpHU TEI1ooOMeHe
C HarpeThIM METAUIMYECKUM LUIMHIPOM.

OmnpeneneHne Mo TabIUIE YACTHPHON TEINIOEMKOCTH BEIIESCTBA.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONMOPON HAa alrOPUTM, NpPEABAPUTENBHO
pa3o0paHHBIE COBMECTHO C IIENAroroM, CBSI3aHHBIX C BBIYUCICHHEM KOJHYECTBA TEIUIOTHl H
TEIUIOEMKOCTH TIPH TETIOOOMEHE.

AHanu3 OpyU MOMOLIM IeJarora CUTyalHil NPaKTUYECKOTO HCIONb30BAaHUS TEIJIOBBIX CBOWMCTB
BEIIECTB W  MaTepHajoB, HalpHUMep B  LESIX  DHEprocOepekeHMs:  TEIUIOM30JILHSA,
9HEprocOeperaroIne Kpblu, TepPMOAKKYMYJISTOPBI | T. 1.

HabmnroneHue sBIeHUN HCIapeHUs U KOHACHCAIUH.

Habnronenue 3a nccieoBaHHEM MpoIiecca UCIapeHHsl Pa3InIHbIX )KUIKOCTEH.

OObsICHEHHUE IO ATOPUTMY COBMECTHO C MEJaroroM siBJICHUI NCTIapeHUst 1 KOHACHCALUK Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUCHHUS.

Habnronenne n o0bSACHEHHE TIpoIiecca KUIICHHS, B TOM YHCJIE 3aBUCHMOCTH TEMITEPATyphl KUTICHUS
OT JaBJICHHUS.

OmnpeneneHre 1Mo TaOIUIe OTHOCHTEIFHOM BIaXKHOCTH BO3-IyXa.

HabmroneHue mporiecca IIaBiIeHNs KPUCTAIUTHYSCKOTO BEIIESCTBA, HAIPUMeED, JbJIA.

CpaBHeHHEe 1O IUIaHY MpU NOMOUIM I€Jarora MpOLECCOB IUIABJICHHUS KPUCTANIMUECKUX Tel
1 pa3MATYeHIs IPH HArpeBaHUU aMOP(HBIX TelI.

Omnpenernenue 1o TabIuIe yAETbHON TEIUIOTHI IUTaBJICHNS JIbJA.

OObsicHEHHE TI0 CXeMe TI0ciie 00CYKACHHS C MEAaroroM siBJICHUH TJIaBJICHUS U KPUCTAJUIM3alUH Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YIECHHS.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa3o0paHHBIl COBMECTHO C I€JaroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIUIOTHI B
Ipoleccax TeIIonepeauu Npy MIaBIeHUH U KPUCTAJUIM3aLUH, UCTIAPEHUN M KOH/IEHCALIUU.

AHanu3 npy MOMOLIM NEAarora ¢ ONOpoW Ha AMJAKTHUYECKHH MaTepuasl CUTyalil MpakTHYECKOro
NPUMEHEHUSI SIBJICHUH IUIaBJI€HHUA M KPUCTAUIM3ALMM, HanpUMep, IOJyYeHHE CBEPXUHMCTHIX
MaTepHuaoB, CoJeBas Ipesika u JIp.

AHanM3 npu MOMOIIM Hejarora padoTsl U 00BSICHEHHE IPUHIUIIA JEHCTBHS TETUIOBOTO JBUIATEIIs.
Brlunciienne KonuuecTBa TEIUIOTHI, BBIACISIOMIErOCs MPU CTOPAHUK PA3IUYHbIX BUAOB TOIUIMBA, U
KIIJ nBurarens.
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memnepamypbi.

2.Habnronenme W3MEHCHUS BHYTpCHHEH
SHEpPTHU Tejla B PE3yNbTaTe TeIuIonepenadn
1 pabOTHI BHEITHHUX CHIL.

3. UccrenoBanne SBICHUS TEIUIOOOMEHA IIPU
CMEIIMBAHUM XOJIOJHOM U TOpsiuel BOABIL.

4. Onpeoenenue KOIuYecmea mennomul,
NOYUEHHO20 B000U Npu Mmeniooomene ¢
HazpemviM MEMAIIULeCKUM YUTUHOPOM.

. Mccnenoranue nporiecca ucrapeHwsl.

. OnpeneneHye OTHOCHTENILHON BIIQYKHOCTH
BO3AyXa.

7. Onpedenenue yoenvHOU Meniomvl NAAGIeHUs.

avoa.

o o1

OOcyxaeHne COBMECTHO C IEJaroroM 3KOJIOTHUECKHX IIOCIEACTBUI HCIONBb30BAHMS IBHIATENCH
BHYTPEHHETO CrOpaHMs, TEIIOBBIX U TUApo3IeKkTpocTaHnuil (MC — 3KoIoTHs, XUMUS).

Paspnen 7. DiekTprueckne ¥ MArHUTHbIE ABJIeHHA (37 1)

DleKTpUYeCcKHe
3apsbl.
3apsikeHHbIE
TeJa U X
B3aUMOeHCTBHE
(7 9)

Onexmpusayus men. JIpa poJia dNEKTPUUECKUX
3apsgoB. BsammopeiicTBue 3apsOKEHHBIX — Tell.
3axon Kynona (3a8ucumocmuo cunvl
83AUMOOCUCMEUSL 3APANCEHHBIX ThEN ON GETUUUHbL
3apsA008 U pACCMOAHUSL MeNHCOY Meaamu).

Onektpuueckoe  mone.  Hanpsocénnocme
anekmpuyeckoeo noas. Ilpunyun cynepnozuyuu
INEKMPUYECKUX  noneu  (Ha  KAYecmeeHHOM
yposne).

Hocumenu INEKMPUYECKUX 3aps1008.
Dnemenmapnuiil INEKMPUYECKUTL 3aps0.

Cmpoenue amoma. IIpOBOTHUKN U TUTIEKTPUKH.
3aKOH COXpaHEHHS YIEKTPUICCKOTO 3apsaa.
ﬂemomcmpauuu2
1. DnexTpu3anys Tel.
2. lea pojga DINEKTPHYCCKUX 3apsgoB U
B3aNMOJICHCTBHE 3apSHKCHHBIX TEIl.
3. YCTpoicTBO 1 IeHCTBHE HIIEKTPOCKOTIA.
4. DnexTpocTaTHdecKas MHIYKITHSL.
5. 3aKoH coXpaHEHHUS dIEKTPUIESCKUX 3aPSI0B.
Jlabopamopnvie padbomot u onvimol.
1. OnbITEl IO HAOIOIEHUIO DJIEKTPHU3AINH Tell
WHAYKIEH U IPH CONPHUKOCHOBEHUH.

HaGmroneHure 3a mpoBeJIeHHEM OIBITOB TI0 AJIEKTPU3AIINU TeJl IPU CONMMPUKOCHOBEHUH M UHYKITUEH.
Habmronenne n oOBACHEHHE C OMOPOI HA MUNAKTUYICCKUN MaTeprall B3aUMOICHCTBUSA OJHOMMEHHO
U Pa3HOUMEHHO 3apsKEHHBIX Tell.

OO0BsicCHeHHE TIPH TOMOIIIY TIeIarora MPUHIATA TEHCTBUS 3IIEKTPOCKOTIA.

OOBsICHECHHE COBMECTHO C II€aroroM SIBIICHWH SJCKTPU3AIMH TIPH COMPHKOCHOBEHHH TeNl U
HHIYKIHUEN ¢ UCTIOJIb30BAaHUEM 3HAHUI O HOCUTENSX 3JIEKTPUUYECKHUX 3apsiI0B B BELIECTBE.
PacnoznaBanne u OOBSCHEHHE IO CXEME COBMECTHO C TMEJaroroM SBJICHHWA JJIEKTPU3alUN
B IIOBCEJHEBHON KU3HU.

Habnronenne u 0OBSICHEHHE C OMOPOW HAa TEXHOJIOTHYECKYHO KapTy OIBITOB, HILTFOCTPHPYFOIIHX
3aKOH COXpaHEHHUs 3JIEKTPUYECKOro 3apsja.

HaGmroieHre onbITOB 10 MOJIEIMPOBAHUIO CUJIOBBIX JTUHHUH 3JIEKTPUUECKOTO TOJISL.

HccnenoBanrue moja pyKOBOJACTBOM Iefarora ACUCTBUS 3JIEKTPUUECKOTO TMOJII HAa MPOBOJHUKHU U
JTUDJIEKTPUKU
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MocTostHHBIH
3JIeKTpUYeCKHit
ToK (17 4)

OnekTpudeckuit TOK. Ycnosua cywecmeosanus
aneKkmpuyecko2o moxa. VICTOUHUKN TTOCTOSSHHOTO
TOKa. J[efCTBHA 3IEKTPUIECKOTO TOKa (TEIUIOBOE,
XAMHUYECKOe, MAarHUTHOE). JDiekmpuueckuii mox
8 AHCUOKOCMAX U 2a3AX.

PabGoTa m MOIIHOCTH 3JEKTPUIECKOTO TOKA.
3akon [oicoyna—/lenya. dnekmpuueckue yenu u
nompebumenu d1eKMpuveckol dnepeuu 8 Ovimy.
OnexTtpudeckas 1ens. Cuna Toka. DnekTpuyeckoe
HanpsbkeHue.  CONpOTUBIEHHE — MPOBOJHHKA.
Yoenvnoe conpomuenenue eeujecmsa. 3akon Oma

s yyactka uenu. [lociemoBaTenbHOe U
mapaiebHOe CcoeIMHEHNE TIPOBOTHIKOB.
Kopomxkoe s3amvixanue.

,Zlemoucmpauuuz

1. [IpOBOTHUKY U AUAIEKTPHUKH.

2. MonempoBaHue CHJIOBBIX JIUHUN

3NEKTPUYECKOTO MOJIA.

. IcTOYHHKY NIOCTOSIHHOTO TOKA.

. JleicTBUS 2JIEKTPUUECKOTO TOKaA.

. DIEKTPUYECKUI TOK B JKUAKOCTH.

. 'a30BbIii pa3psa.

. I3MepeHue cuiipl TOKa aMIepMETPOM.

. VI3MepeHne 3J1eKTpUYecKOro HaIpsHKEHUS

BOJIbTMETPOM.

9. PeocTar 1 MarasuH cONpOTHBICHHUH.

Jlabopamopnvie pabomot u onvimul.

1. UccnenoBanne AEHCTBUS BIICKTPHUYECKOTO
TI0JI1 Ha IPOBOJTHUKH U IUIJIEKTPUKH.

2. COopxka 1 mpoBepka pabOThl ANEKTPUUECKON
OCIIHU MMOCTOSAHHOT'O TOKA.

O~NO O W

3. U3mMepeHue u peryjMpoBaHUE CHIIBI TOKA.

4. V3mepenue u peryJiupoBaHue
HaMpsHKEHUS.

5. Hccnedosanue 3a8ucumocmu cuibl MoKd,
uoywezo yepes pesucmop, om

CONPOMUGLEHUS. PEIUCOPA U HANPIAICEHUSL.
6. Onwvimel, demoHcmpupylowue 3a8UCUMOCHb
INEKMPUUECKO20 CONPOMUBTIEHUS.
NPOGOOHUKA OM €20 ONuHbl, HIOWAoU

HaOmionenue pasnuyHbIX BHIOB JACHCTBHUS OJIEKTPUYECKOTO TOKa M OOHApy»XEHHE COBMECTHO C
ME€aroroM 3TUX BUIOB ACHCTBUS B IOBCEAHEBHON KU3HU.

COopka 1Mo cxeMe M HCIBITaHUE T0J] KOHTPOJIEM ITeAarora IEKTPHIECKOH e IIOCTOSTHHOTO TOKA.
Habmronenue 3a eMOHCTpanyei H3MEPeHHS CIITBI TOKA aMIIEPMETPOM.

Habmronenue 3a neMoHCTpanuei H3MEepeHHs IEKTPUISCKOTO HAPSHKCHUS BOIIBTMETPOM.
[IpoBenenne u OOBSICHEHHE MpPH TOMOIIM YYUTENS OIBITOB, AEMOHCTPHPYIONINX 3aBUCHMOCTH
JNEKTPUUYECKOTO CONPOTUBJICHUS NPOBOJHUKA OT €r0 JJIMHBL, IJIONIAJU IMONEPEYHOro CEYeHUs U
Marepuaia.

HabnroneHue 3a neMOHCTpaiyied MCCIeJOBaHUS 3aBHCUMOCTH CHJIBI TOKa, MIPOTEKAIOIIEro uepes
PEe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAMIPSDKEHUS HA PE3UCTOPE.

Ba3oBble mpejcTaBlIeHUs O MpaBMWIaX CI0XKEHUS HANPSHKCHUH IPU MOC/IEA0BAaTEIbHOM COEANHEHUU
JIBYX PE3UCTOPOB.

bazoBrie npencTaBieHus o MpaBuiax A CUIbI TOKA IPU NapaJJIEIbHOM COEAUHEHUN PE3UCTOPOB.
HabmrogeHne HmEeMOHCTpamuM IeAarora O CHTYalUsX IIOCIeIOBAaTEIbHOTO U IApauIeIBHOTO
COEIMHEHUS IPOBOJIHUKOB B JOMALIHHUX 3JIEKTPUUYECKUX CETSX.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPON Ha alrOPUTM, NMPEABAPUTENBHO
pa3o0paHHBIE COBMECTHO C MENAroroM ¢ HCIOJbh30BaHHEM 3akoHa Oma W dopmyn pacuéra
JJIEKTPUYECKOTO  COMNPOTHUBIICHUS MpU IOCIEJOBATENBHOM U MapajUIeIbHOM  COEIMHEHUU
IIPOBOJTHUKOB.

OmnpeneneHue ¢ ONOPO HAa TEXHOJOTMYECKYIO KapTy IOJA DPYKOBOJCTBOM IieJarora paOoThl
3JIEKTPUYECKOr0 TOKA, IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

OmnpeneneHue ¢ OMOPOil Ha TEXHOJOTHYECKYI0 KapTy IOJ PYKOBOJICTBOM IeAarora MOIIHOCTU
3EKTPUYECKOT0 TOKa, BBIJIEIIEMON Ha Pe3UCTOpeE.
HabnroneHue 3a ncciieoBaHIEM 3aBUCHMOCTH CHITBI TOKA Yepe3 JIAMIIOUKY OT HAIPSIKCHUS Ha HEil.
OnpeneneHnue ¢ OHNOPOM Ha TEXHOJOTMUYECKYIO KapTy moJ pykoBoacTBoM nexarora KITJ
HarpeBaressl.

Habmronenue 3a ncciiegoBanreM mpeoOpa30BaHust SHEPTHU TP MOIBEME TPY3a ANEKTPOIBUTATEIICM.
OOBsiCHEHHE TIOCTIE pacCyXISHHS C IEeJaroroM M COCTaBJICHHE IDIaHA-KOHCIIEKTa YCTPOWCTBA U
TIPUHITUITA AEUCTBUS TOMAIIHUX JJIEKTPOHATPEBATEILHBIX TPHOOPOB.

OOBscHEHHE TIOCIIE PACCYKACHUS C TIEJar0rOM M COCTaBJICHUE IIaHA-KOHCIIEKTa MPUYIHH KOPOTKOTO
3aMbIKaHMA U IPUHLUIA JeHCTBUSA TUIABKUX MIPEJOXPaHUTEICH.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa300paHHBIii COBMECTHO C IIEIaroroM ¢ HCIoJb30BaHueM 3akoHa Jxoyns—IJIeHia.

HabnrogeHne BOSHUKHOBEHNUS 3JIEKTPUYECKOTO TOKA B KHUIKOCTH.
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10.

11.

12.

NONepeuH020 ceveHUs U Mamepuand.
IIposepra npasuna ciodiceruss HanpANCeHUl
npu nocnedo8amenbHOM COeOUHeHUU O08YX
Pe3uUcmopos.

IIposeprka npasuna 0Ons cursl Moka npu
napanienbHOM CoeOUHeHUU Pe3UCmopos.
Omnpenenenne  pabOTBl  3JIEKTPUIECKOTO
TOKa, UIYIIETO Yepe3 pe3UcTop.
OmnpeneneHye MOIIHOCTH 3JEKTPUYECKOTO
TOKa, BBIICJISIEMO Ha pe3HcTOpe.
HccnenoBanue 3aBUCHMOCTH CHJIBI  TOKa,
UAYLIETO Yepe3 JIaMIOYKY, OT HalpsDKEHHS
Ha Hel.

Onpeodenenue KII/ nacpesamens.
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MarnuTtHble
siBJIeHus (6 1)

ITocTostnable MaruuThl. B3anmonelicteue
ITOCTOSTHHBIX MarHUTOB. MazHumHoe noie.
Maznumnoe none 3emnu u e2o 3nayenue 0usl
arcuznu Ha 3emne. Onvim Opcmeda. Maznumnoe
none anekmpuyeckoz2o moxa. Ilpumenenue
9NeKMpoMazHumos 6 mexuuxe. /leticmeue
MACHUMHO20 NOJISL HA NPOBOOHUK C MOKOM.
Dnexmpoosuzament ROCMOAHHO20 MOKA.
Hcnonvzosanue snexmpoosucamernetl 6
MeXHUYeCcKUx yCmpoucmseax u Ha mpancnopme.
ﬂemoncmpauuuz

1. BzauMoeiicTBHE ITOCTOSTHHBIX MAarHUTOB.

2. MopenupoBaHue HEBO3MOXXHOCTH
pa3neneHns IOJTICOB MarHUTA.

3. MoaenupoBanue MarHUTHBIX
MIOCTOSIHHBIX MarHUTOB.

4. OneIT Dpcrena.

5. MarautHoe noJie Toka. DJIeKTPOMarHurT.

6. JleficTBrie MAarHUTHOTO TIOJISL HA TIPOBOHUK C
TOKOM.

7. DNeKTpOABUTaTEIb IIOCTOSHHOTO TOKA.

Jlabopamopnwvie padomot u onvimol.

1.  HccnenoBanue MarHUTHOTO
B3aNMO/JICHCTBHS TIOCTOSIHHBIX MATHUTOB.

noneun

2. Usyuenue MAarHUTHOTO OJISt
IIOCTOSAHHBIX MAarHuTOB HpI/I nux 06’beI[I/IHeHI/II/I n
pasieNieHu .

3.  Hccnenosanue necTBUs

JJIEKTPUYECKOr0 TOKA HA MATHUTHYIO CTPEIIKY.
4. OnsITH, JIEMOHCTPUPYIOLIUE
3aBHCHUMOCTh CHJIBI B3aWMOJICHCTBHS KaTYIIKH
C TOKOM M MAarHuTa OT CHIBl TOKA H
HaINpaBJICHUs TOKA B KaTYIIKE.

5. UzyueHme neWcTBHS MarHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM.

6.  Koucmpyupoeanue u usyyenue pabomoi
NEKMpPoOsU2amess.

7.  Usamepenme KIIJ] snexTponBHUTraTenbHON
YCTaHOBKH.

HccnenoBanue 1o pyKOBOJICTBOM ITearora MarHUTHOTO B3aMMOJICHCTBHSI IIOCTOSTHHBIX MarHUTOB.
Wzydenue ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy IMOJ PYKOBOJICTBOM II€JJarora MarHUTHOTO IOJIS
MMOCTOSIHHBIX MArHUTOB IIPH UX O0BCTUHCHUH U PA3JICIICHUH.

HabnroneHue 3a MpoBeICHUEM OTBITOB 10 BU3YaTU3AIMH MOJIS TOCTOSHHBIX MarHUTOB.

W3yyenue noa pykoBOACTBOM IeAarora siBJICHHUsI HAMarHUUUBaHUS BEIIECTBA.

HccnenoBanue COBMECTHO € MIEAATOTOM JIEHCTBUS 3JIEKTPUUECKOI0 TOKA HA MAarHUTHYIO CTPETIKY.
HabnroneHue 3a NpOBECHUEM OIBITOB, TEMOHCTPUPYIOIIUX 3aBHCUMOCTh CHIIBI B3aMMOJCHUCTBUS
KaTyIIKU C TOKOM M MarHuTa OT CUJIbl M HalpaBJIeHUS TOKa B KaTYIIIKe.

AHanmM3 TpH TOMOINM MEeNarora CHUTyaluil NpPaKTHYeCKOTO NPUMEHEHHS JIIEKTPOMAarHuToB (B
OBITOBBIX TEXHHYECKHUX YCTPOUCTBAX, IPOMBIIIUIEHHOCTH, MEIUIIITHE).

N3yyenne c¢ omopoil Ha TEXHOJOIMYECKYI0 KapTy MOJ PYKOBOICTBOM Ilejarora JAeUCTBUS
MarHUTHOTO TIOJIS Ha IPOBOIHUK C TOKOM.

Wzydenue ¢ omopoit Ha IUIAKTHUECKUI MaTeprall AeHCTBHS AICKTPOABUTATEIIS.

M3mepenue comectHo ¢ negarorom KIIJI anexTpoaBurarenbHON yCTaHOBKU.

ba3oBbie MpeACTaBICHUS] O PA3IUYHBIX MPUMEHEHHSX 3JICKTPOJBHUraTesici (TpaHCIOPT, OBITOBBIC
yCTpOMCTBa U Ap.).
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DJIEeKTPOMATrHUT
Hasl HHIYKIUS
(49)

Onvimoi Dapaoes. Henenue
anexmpomazHumuo unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobwvi noxyyYeHus
INeKmMpuyeckol 9Hepeuy. DIEKTPOCTAHIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX SHEPTHUH.
,ZIeM(nLtcmpauuu2
1. VccnenoBanue SIBICHUS JICKTPOMarHUTHOMN
VHYKLWH.

2. OnbiTel Dapayest.

3. 3aBHCUMOCTD HalpaBJICHUsS MHAYKIIMOHHOTO
TOKa OT YCIIOBHI €r0 BO3HUKHOBEHHS.

4. DnexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuvie padomovt u onvimol.

1. OmbITBl 1O HWCCIENOBAaHMIO  SIBICHUSA
JIEKTPOMAarHUTHOMN WHTyKINH:
WCCIECOBAaHWE W3MEHEHHH 3HAYCHUS U
HalpaBJIeHUs HHAYKIIMOHHOTO TOKa.

HpOBCI[eHI/IC COBMECTHO C II€AaroroM OIIBITOB IIO HCCICOAOBAHHUIO SBJICHUA BHCKTpOMaFHPITHOﬁ
WHIOYKOUHW: UCCIICTOBAHNE W3MCHEHHUM 3HAYCHUS U HamnpasJICHUS MHAYKIIMOHHOTO TOKa

Pe3epBHoe Bpems (3 u)
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9 KJIACC (102 u)

TemaTn4eckuii OcHoBHOe coaep:kaHue OcHOBHBIE BU/IbI 1eITEIBHOCTH Y4aLHXCH
0J10K, TEMA (Ha ypoBHe y4eOHBIX JeiicTBHI)
Paznen 8. Mexanuueckue sipjieHusi (40 )
Mexannyeckoe MexaHndeckoe ABKeHHE. MarepuanbHas | AHAIM3 C TOMOIIBIO MEJarora u 00CyKICHUE Pa3INIHbIX IPUMEPOB MEXaHHIECKOTO ABIKECHHS.
JABUKEHUE touka. Cucrema otcuéra. OtHOcHTeNbHOCTH | OOCYKAEHHE COBMECTHO C IEArOrOM I'PaHUI] IPUMEHUMOCTH MOJIENTH «MaTepHaIbHast TOUKa».
U CIOCOOBI ero MEXaHWYECKOro  JBWXKeHHA.  PaBHoMmepHoe | OmmcaHue mocie OOCYXKOCHHS C IEJaroroM MEXaHWYECKOTO JABIKEHHS DPAa3IMIHBIMU CIIocoOamMu
onucanus (10 1) | mpsiMonuHeitHOe aBWXeHUE. Hepasnomeproe | (ypaBHEHHE, TaOnuIa, rpaduk).
npamonuneinoe  osudicenue.  CpemHsisi  u | AHaNM3 TOJ PYKOBOJACTBOM Ieflarora JKW3HEHHBIX CHTYyalllid, B KOTOPBIX IPOSBISETCS
MZHOBEHHAS cKkopocmb mena npu | OTHOCUTEIBHOCTh MEXaHWYECKOTO JIBIKCHHS.
HepagHOMEPHOM OBUICEHUU. HaGunoienue MexaHnuecKoro IBMKEHHUS Tella OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.
Yckopenue. Pasnoyckopennoe | CpaBHeHHUe yTeH U TPACKTOPHH IBIKEHHS C OMIOPOI Ha TEXHOJOTHUYECKYIO KapTy MO PYKOBOJCTBOM
NpAMONUHEUHOe ogudicenue. CBobosHOE | megarora OAHOTO U TOTO K€ Tela OTHOCUTENIBHO Pa3HbIX TeJl OTCUETa.

nanenue. Onvimol I anunes.
Pasnomepnoe osudicenue no oxpyscnocmu.
Ilepuoo u uwacmoma obpawenus. Jlunetnas u
yenosas ckopocmu. LlenmpocmpemumensHoe
YVCKOpeHue.
Hemoncmpayuu
1. HaOnromeHne MEXaHHYECKOTO JIBHYKCHUS
TeJa OTHOCHUTEIFHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHne  myTed M TPaeKTOpHUH
JBIDKEHUSI OJIHOTO M TOTO K€ Tena
OTHOCHTEJILHO pa3HbIX TeJ OTCUETA.

3. U3MmepeHne  CKOPOCTH H  YCKOPCHHUS
MPSIMOJTUHEHHOTO JBIKCHHS.

4. WccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JBUKEHHS.

5. HaOmronenue JIBVKEHUS Tena 110
OKPY>KHOCTH.

6. HaOmronenne MeXaHUYECKUX  SIBJIIEHHUH,
NPOUCXOIAIINX B  CHCTEMe  OTcYéra
«Tenexka» npu e€ paBHOMEPHOM U
YCKOPCHHOM  JIBHKEHHH OTHOCHTEIBHO

KabmHeTa (PHU3HUKH.

AHanu3 ¢ momouibio nejarora Tekcrta ["anuies 06 OTHOCUTEIBHOCTH ABWKCHUS; BBITTOJIHEHHUE 3aJaHUN
10 TEKCTY (CMBICIIOBOE UTEHHE).

[Ipocrelitive BBIYKCICHUS MO 00pasily CpemHEHl CKOPOCTH CKOJIBKCHHS OpycKa HIIU JIBUXKCHUS
IIapyKa o HaKJIOHHOH IIOCKOCTH.

AHanu3 u 00CyXICHHE C OTOPOil Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJCTBOM IEAarora Crioco0oB
MPUOIMHKEHHOTO OIIPEIeNICHISI MTHOBEHHOM CKOPOCTH.

OmnpenencHue TOCIE PACCYXKICHHS C IEJaroroM IO CXeMe CKOPOCTH PAaBHOMEPHOTO JBHKCHUS
(1mapuka B )KAIKOCTH, MOJICITH SJEKTPUIECKOTO aBTOMOOWIIA U T. 11.).

OmnpezneneHne COBMECTHO C IE€aroroM IIyTH, HPOWIEHHOTO 3a JAaHHBIH NPOMEXYTOK BpPEMEHH, U
CKOPOCTH TeJa 110 IrpaMKy 3aBUCHMOCTH MYTH PABHOMEPHOTO JIBHIKEHHUS OT BPEMEHH.
HavanbHple mpencTaBieHHE O MPHUHIUIAX JEHCTBUS HPUOOPOB, H3MEPSIOMINX
(ciIOMETPOB).

IIpocreiimue BbYUCIEHHUS 1O 00pa3lly IMyTH W CKOPOCTH IPHU PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM
JIBIDKEHUH TeJa.

OmnpezneneHre COBMECTHO C IMEAaroroM MPOHAEHHOTO IyTH M YCKOPEHUS IBIDKCHUS Tela 1Mo rpaduky
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO BIDKECHUS TeJa OT BPEMEHH.
OnpezneneHve ¢ MOMOIIBIO II€Jarora yCKOPEHUs Tejla MpH PaBHOYCKOPEHHOM JBMXKEHHMHU 10
HAKJIOHHOM IJIOCKOCTH.

H3mepeHne 1o cxeme IIOcie pacCyKAEHHs C IeJaroromM Mepuoja M 4acTOThl OOpalleHus Tena 1o
OKPY>KHOCTH.

OmnpeneneHne HaxOXKACHUS TOJ PYKOBOJICTBOM I€Iarora CKOPOCTH PaBHOMEPHOTO JABIKECHHUS Tela
IO OKPY>KHOCTH.

CKOPOCTh
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JlabopamopHule padomsl u onvimol.

1. Koncmpyuposanue mpaxma 0as pazeona u
OdanvHeuue2o0 PagHOMEPHO20 — OBUNCEHUS
WapuKa Uy menexicKu.

2. OmnpeneneHue cpemHen CKOpOCTH
CKONBXKEHHS Opycka WM  JIBHOKCHHUS
HIapHKa [0 HaKJIOHHOM MJIOCKOCTH.

3. OmpeneneHne  ycKOpeHHsT Tela  IpHU
PaBHOYCKOPEHHOM JIBUDKEHUH o
HaKJIOHHOH MJIOCKOCTH.

4. UccnenoBaHue 3aBUCHMMOCTH IYTH OT

BpEMEHH pH PaBHOYCKOPEHHOM
JBIKCHHUU 0e3 HadyalbHOH CKOPOCTH.

5. Ilposepka eunomesul: ecau npu
DABHOYCKOPEHHOM 08udiceHuU oe3
HAYANbHOU CKOPOCMU NYMU OMHOCAMCS
KaKk — psad  HeuémHblx  uucen, Mo
coomeemcemeyiowue nPOMENHCYMKU

6pemMeHuU 00UHAKOBWL.

Pemrenne THUMOBBIX pacuéTHBIX 3aaad B 1—2 JEWCTBUSI C OMOPOM Ha aNTOpHUTM, MPEABAPUTEIHHO
pa3o0OpaHHBIE COBMECTHO C TII€JaroroM Ha OIpeIesieHNe KHHEMaTHYeCKHNX XapaKTepPHCTUK
MEXaHHYECKOTO IBIKEHIS PA3INIHBIX BUIOB.

Pacnio3naBanme u npuOIIKEHHOE ONMCaHKE IO 00pasIly MOCIe 0OCYKICHHUS C ITEAaroroM Pa3InIHBIX
BHZOB MEXaHMYECKOTO IBIDKEHHS B NPHPOJIE M TEXHUKE (Ha MpuMepax CBOOOTHO MAJafolINX Ted,
JIBIDKCHUS JKUBOTHBIX, HEOCCHBIX TeJl, TPAHCIIOPTHBIX CPEICTB H JIp.).

B3aumopeiictBue
Tea (20 )

Ilepselii 3akoH Hbrorona. Bropoil 3axkoH
Herorona. Tperuit 3akoH HeroTtoHa. [lpunyun
Cynepnosuyuu Cul.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenusi:
CUNA MPEHUSI CKONbIHCEHUS, CULA MPeHUs NOKOS,
opyeue 8udbl MpeHusl.

Cuna TSDKECTH ¥ 3aKOH  BCEMHPHOTO
TATOTCHHUA. YCKOPEHHE CBOOOIHOTO TMAaICHUS.
Heusicenue naanem eoxkpye Coanya (MC).
Ilepsas kocmuueckas ckopocme. Hesecomocmo
u nepecpysKu.

PaBHOBecue MaTepHalbHOM TOYKH.
Abcomomno  meépdoe  meno.  Pasnosecue
meépooeo  mena ¢  3AKPEeniéHHOU  OCbio
epaujerus. MOMEHT cUIIbl. Llenmp msaxcecmu.

Hemoncmpayuu

1. 3aBHCUMOCTh YCKOPEHHUS Tela OT MAacChl

Teja U JeHCTBYIOLIEN Ha HETO CUJIBI.

2. HaGmonenne  paBeHCTBA  CHII

B3aUMOJICHICTBHU TEJ.
3. U3meHeHne Beca Tela MPU YCKOPEHHOM

pu

HaGmonenue n o0cyskaeHHe COBMECTHO C MENAroroM OIBITOB C JIBM)KCHHEM Tella NMPH yMEHBLICHUH
BJIUAHUS APYTHUX TeJ, MPENATCTBYIOMINX JBUKECHHUIO.

AHanu3 1o cxeMme IOcJe PACCyXAEHHUS ¢ IeJaroroM TekcTra lammies ¢ OMHCaHHEM MBICIEHHOTO
9KCIEPUMEHTa, 0OOCHOBBIBAIOIIETO 3aKOH MHEPIMH; BBIMOJHEHHE 3aJaHUH 1O TEKCTY (CMBICIOBOE
YTEHHE).

O6cyxaeHne moJ; pyKOBOJCTBOM Ielarora BO3MOXKHOCTH BBITIOJHEHUS 3aKOHA MHEPLHUH B Pa3IMIHBIX
cUCTeMax OTCYETA.

Habnromenne um oOCyXIeHHE COBMECTHO C IIEJaroroM MEXaHHYCCKHUX SIBICHHH, IPOUCXOMANINX B
cucteme orcuéra «Temexka» npu €€ paBHO-MEPHOM M YCKOPEHHOM JIBM)KEHHU OTHOCUTEIBHO
KaOmHeTa (PU3HUKH.

JleHcTBUS C BEKTOpaMU CHUJI: BBIIIOJIHEHHE 3aJJaHUH 110 CII0)KEHUIO U BBIUUTAHUIO BEKTOPOB.
HaOnromenne 3a mpoOBEACHHWEM OMBITOB, IEMOHCTPUPYIOMIAX 3aBHCHMOCTh YCKOPEHHS Tella OT
IIPWIOKEHHOM K HEMY CUJIbI U MACCHI TeJa.

AHanu3 u 00bSICHEHHE C ONOPON Ha TEXHOJIOTHUECKYIO KapTy MO/ PYKOBOJCTBOM IIe/iarora siBJIICHUH ¢
HCII0JIb30BaHUEM BTOPOro 3akoHa HproToHa.

Pemrenue THUMOBBIX pacuéTHBIX 3aaad B 1—2 JeWCTBUsI ¢ OMOPOM Ha anrOpHUTM, MPEABAPUTEIHHO
pa3o0paHHBII COBMECTHO C IIEJaroroM C HCHOJB30BaHHEM BTOPOTro 3akoHa HpIoTOHa W mpaBmiIa
CIIO’KEHHUSI CUIL.

OnpezneneHre COBMECTHO € MEJAaroroM *ECTKOCTU MPY>KUHBIL.

AHanu3 cuTyaluii ¢ Onopoil Ha TEXHOJOTMYECKYI0 KapTy MOJl PYKOBOJCTBOM IE€Aarora, B KOTOPBIX
HaOIIOIaI0TCs ynpyrue nedopManuy, U uX 00bICHEHHE C HCIOJIb30BaHUEeM 3akoHa ['yka.
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JBHKCHHH.
JlaGopaTopHbie paGoThI M OMBITHI.
1. VccnenoBaHue 3aBUCHMOCTH CHJIBI TPECHHS

CKOJNIXEHHSI OT CHIBl  HOPMAJILHOTO
JIaBJICHHSI.
2. Onpenenenne ko3¢ ¢UIMEHTa  TPEHUS
CKOJIb)KEHHSI.

3. Onpenenenne KECTKOCTH NPYKHHBI.

Pemrenue THUMOBBIX pacu€THBIX 3amad B 1—2 JEWCTBUSI C OMOPOM HAa aNTOpPHUTM, MPEABAPUTEIHHO
pa300paHHBII COBMECTHO C TIEIarOTOM C MCIIONB30BaHUEM 3aKkoHa ['yKa.

WccnenoBanue npu NOMOIIM NEAArora 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHS OT CHUJIbI HOPMAJIBHOTO
nmasieHus. CoBMecTHOE 00CYXKIEHHE Pe3yIbTaTOB UCCIICTOBAHMS.

OmnpeneneHne MOA KOHTPOJIEM ITeAarora ¢ Omopoi Ha KOHCIIEKT K03 (DUITEeHTa TPEHHS CKOIIBKESHUS.
W3mepenue ¢ MOMOIIBIO EAArora CUIIbl TPEHUSI ITOKOSI.

Pemenne TUMOBBIX pacu€THBIX 3a1ad B 1—2 AeWCTBUSA C OMOPOM Ha alIrOpUTM, IMpeaBapUTENBHO
pa300paHHBIN COBMECTHO C MEIAarOrOM C HCIIOIB30BAHUEM (DOPMYIIBI [Tl CHITBI TPSHUS CKOJIBKCHHS.
AHanu3 1Mo cxeMe IOCJe pacCyXAEHHUs Menarora O JBHXKEHUH TN TOJNBKO IMOJ JEHCTBHEM CHIIBI
TSXKECTH — CBOOOTHOTO TajieHHUsL.
OOBsACHEHHE TI0]] PYKOBOJICTBOM IEIarora He3aBUCHMOCTU YCKOPEHUSI CBOOOTHOTO Ta/ICHHS OT MacChl
Tena.

OueHka COBMECTHO C MENAaroroM BEJIWYUHBI CHUJIBI TSATOTEHMS, ACHCTBYIOLIEH MeXay NBYMs TelaMH
(mmst pa3HBIX Macc).

AHanu3 ¢ omopod Ha MUAAKTUYCCKAN MaTephal ABIKCHHUA HEOSCHBIX TeN IMOJ JEHCTBHEM CHIIBI
TATOTCHHUSA (C UCTIONBE30BAaHUEM JOMOTHUTEIBHBIX HICTOYHUKOB HHPOPMALINH).

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 AeicTBUsS ¢ ONMOpPOM Ha aaropuTM, NpeABapUTEIbHO
pa300paHHBIN COBMECTHO C MEaroroM ¢ UCMOJIb30BaHHEM 3aKOHA BCEMUPHOTO TATOTCHUS U (HOPMYJIBI
JIIs1 pacy€Ta CUJIbI TSHKECTH.

HaGmonenne wu oOCykJeHHME C IIOMOIIBIO II€Aarora OMNBITOB II0 H3MEHEHHI0 Beca Teja
MIPU YCKOPEHHOM JIBUKEHUH.

AHanu3 ¢ IOMOIIBIO MeJ]arora ycJIoBUi BO3SHUKHOBEHHSI HEBECOMOCTH U MIEPETPY3KH.

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AEWCTBUSA C OMOPOM Ha alIrOpUTM, IMpeaBaApUTENHHO
pa300paHHBII COBMECTHO C TIEIaroroM Ha OTNpeelICHHE Beca Tella B PA3IMYHBIX YCIOBUSIX.

AHanu3 ¢ onopoil Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJCTBOM Ilearora Cui, JEHCTBYIOILIMX Ha
TEJI0, OKOSLIEECs Ha OTOpeE.

OrnpeneneHue ¢ NOMOUIbIO TIe1arora LEeHTpa TSYKECTH Pa3IuUHbIX TEl.
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3aKOHBI
COXpaHeHHsI
(10 v)

Nmnynec  Tema.  Hszmenenue  umnynwca.
Hunynve cunvl. 3aKOH COXpaHCHUS HWMITYJIbCA.
PeaktuBHOE aBmkenne (MC).

Mexannueckasi pabota ¥ MOIIHOCTE. PaboTa
CHII TSDKeCTH, ynpyeocmu, mpenus. Ce1a3b
oHepeuu u pabomei. IloTeHIMambHAST SHEPTHUL
Tena, MOJHATOTO HaJl TOBEPXHOCTHIO 3EMIIH.
Tomenyuanvnas sHepeus cocamou NpYyICUHbl.
Kunernyeckas SHEpTHsl. Teopema o
KUHemu4eckou 2JHepeuy. 3aKOH COXPaHEHUS
MEXaHUYECKOH SHEPTUU.

JHemoncmpayuu
1. Tlepemaua mMITymBCa TIPH B3aMMOACHCTBHH

TeI.

2. TIpeobpa3oBaHus
B3aMMOJICHCTBHH TEII.

3. CoxpaHeHHE UMITyJIbCa IPH HEYIPYroM
B3aMMOJICHCTBUU.

4. CoxpaHeHHE UMIyJlbca IIpU abCONIOTHO

YIPYTOM B3aUMOICHCTBUU.

HaGmronenre peakTMBHOTO JBU)KCHUS.

6. CoxpaHeHHE MEXaHHYECKOH SHEPIUU MpH
CBOOOTHOM TIa/ICHHH.

7. CoxpaHeHHE MEXaHHYECKOW HIHEPTrUH IpH
JIBIDKCHUH TeJIa IO JCHCTBUEM MPY)KUHBL

Jlabopamopnvie padbomot u onvimul.

1. Omnpenencaue padOTBI CWIIBI TPEHHS IPH
PaBHOMEPHOM  JOBWKCHHH  Tela IO
TOPHU30HTATHHOHN MTOBEPXHOCTH.

2. OmpeneneHue padOThI CHIIBI YIPYTOCTH MPH
noabEMe rpys3a C UCTIOJIb30BaHUEM
HEMOJIBIYKHOTO U TOJIBIYKHOTO OJIOKOB.

3. HM3ydeHue 3aKOHA COXPAHCHUS SHEPTHH.

SHEPTUH pu

o

HabGmonenne u 00CyXIeHNE ¢ IOMOIIBIO MEarora OmnbITOB, IEMOHCTPUPYIOUINX Mepeaady UMITYIbca
IPY B3aUMOJACHCTBUH TEJ, 3aKOH COXPAHEHHs HMMITyJIbca NPH aOCOMIOTHO YIPYrOM M HEYIPYroM
B3aUMOJIEUCTBHUH TEI.

HaGmonenne neMOHCTpanny IeAarora CUTyaluii B OKPYXKAIOIIEH JKU3HHU C WCIIOIb30BAaHUEM 3aKOHA
COXPaHEHH UMITYJIbCA.

Pacno3naBanue ¢ omopodl Ha TEXHOJOTMYECKYIO KapTy MOJ PYKOBOJICTBOM II€Aarora SIBJICHUS
PEaKTUBHOTO ABWKEHUS B TIprpoe U TexHuke (MC — Ouomnorus).

IIpuMmeHeHHE COBMECTHO € IENarOroM 3aKOHA COXPAaHEHUs HMILylbca Uil pacuéra pe3yibTaToB
B3aUMOJICHCTBUSL Ten (Ha IpuMepax HEYNpyroro B3aMMOJCHUCTBHS, YIPYroro IEHTPaJbHOTO
B3aUMO-JICHCTBHS IByX OJIMHAKOBBIX TEJI, OJJHO U3 KOTOPHIX HEMO-BUXKHO).

Pemenne THMOBBIX pacdy€THBIX 3a7ay B 2—3 AEHCTBUS C OMNOPOIl Ha alroputT™, IpeABapUTEIBHO
pa300paHHBII COBMECTHO C MEJAroroM ¢ UCIOIb30BAHUEM 3aKOHA COXPAHEHUS NMITYIIbCA.
OmnpeneneHne ¢ OMOPOH Ha AWAAKTHUECKUN MaTepHan padOThl CHIIBI YIPYTOCTH NpH MOABEME Tpy3a
C MCTOJIb30BAHNEM HEMOABHKHOTO U ITOJBIKHOTO OJIOKOB.

H3MepeHne coBMECTHO C NMEJAroroM MOITHOCTH.

N3mepeHne ¢ MOMOIIBIO Me1arora MOTeHIUAIBHOW SHEPTHU YIPYTO 1e(pOPMUPOBAHHON NPYKHHBI.
W3mMepeHne coBMECTHO C NMEAaroroM KHHETHYECKON SHEPTHH Tella 10 JUIMHE TOPMO3HOT'O MyTH.
HaGmonenue 3a SKCIIEpPUMEHTAJIbHBIM CpPaBHEHHEM HM3MEHEHUS IMOTEHIUAIBHON W KHHETHYECKOH
9HEPruil Tena Mpu ABUXKEHUU 10 HAKJIOHHOH INIOCKOCTH.

HaGmonenue 3a sKCIepUMEHTAIbHONW NPOBEPKOIl 3aKOHA COXpaHEHMs MEXaHUUYECKOH SHEpPruu mpu
CBOOOIHOM NaJICHUM.

IIpuMmeHeHre Ha HayaabHOM YPOBHE, C ONOPOM HAa IUAAKTUYECKUM MaTepual 3aKOHAa COXPaHCHMS
MEXaHUYECKOH dHEPruu AJis pacuéra NOTCHIUAIBLHON U KHHETUYECKOU YHEPruil Tena.

Pemenne TUMOBBIX pacy€THBIX 3a4a4 B 1—2 JelcTBUSA ¢ ONOPOH HAa alrOpPUTM, HMPEIBAPUTEIHHO
pa3o0paHHBIII COBMECTHO C NEJaroroM C HCIOJIb30BAaHWEM 3aKOHA COXPAHEHHS MEXaHWYECKOH
SHEPIHU.
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Pa3znen 9. Mexannuyeckue Kojied6anus u BoJaHbI (15 4)

MexaHudyeckue
KoJieoanust (7 4)

Konebatenpnoe  nBuwkeHue.  OCHOBHBIE
XapaKTEepUCTUKU KOJIeOaHWH: TepHoJl, 4acToTa,
aMIUIATyAa. Mamemamuyeckuil u npYyJICUHHBIL

maamuuky.  Ilpespawjenue  sHepeuu  npu

KoebamenbHoOM O8UNCECHUU.

3aryxaromue KoneOaHUSI. BwIHYXIeHHBIE

Kxonebanus. Pe3onanc.

ﬂemoncmpauuuz

1. HaGmronenue KOoJNeOaHmii  Ted  IOQ
JIEWCTBHEM  CHJIBLI  TSDKECTH M CHIIBI
YIPYTOCTH.

2. HaGmonenue konebaHuii rpy3a Ha HUTU U
Ha NpYy>KUHE.

3. HaGmonene BBIHYXICHHBIX KOJeOaHUN U
pe3oHaHca.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenenne  4acToTBl W IEepuoja
KoJe0aHN MaTEMaTHIECKOTO MAasTHHKA.

2. OmpeneneHne  4acTOTBIl W IepHoJa
KoneOaHWi TPYKWHHOTO MAasTHUKA (WIN
3JIEKTPOHHAsI IEMOHCTpalys).

3. UccnenoBanne  3aBUCHMOCTH  IIepHOJa
KoJieOaHWH TOJBEIIEHHOIO K HUTH Tpy3a
OT JUIMHBI HUTH.

4. UccnenoBaHue  3aBHCHMOCTH  MepHOja
KoJieOaHWH NPYKMHHOTO MAasiTHUKA OT
MacChl rpyza  (wm JJICKTPOHHAS
JIEMOHCTPAIIHSA).

5. IlpoBepka  HE3aBUCHMOCTH neprosa
KoneGaHni Tpy3a, MOABEIICHHOTO K HUTH,
OT Macchl Ipy3a.

6. OTBITBHI, AEMOHCTPHUPYIOIINE 3aBHCHMOCTh

rnepuojaa KoJjebaHui MPYKUHHOTO
MasTHUKa OT MacCChbl rpys3a " KECTKOCTH
MPY>XUHBL.

7. I3amepenne YCKOpPEHHS cBO0OOTHOTO
maaCHUus (I/IHI/I OJICKTPOHHAasA
JIEMOHCTpAITHS).

HaGmonenue xonebaHuilt mox AEHCTBUEM CHIJI TSDKECTH M YHIPYTOCTH M OOHapy>KeHHE MpPU MTOMOIIH
nejarora NoA0OHBIX KoJieOaHUI B OKpYKaIOIIEM MUpE.

AHanu3 COBMECTHO C MenaroroM KojeOaHMM Tpy3a Ha HHMTH M Ha mpyxuHe. OnpeneneHue Mo
ITOPUTMY 9aCTOTHI KOJICOAaHUH MaTEMaTHIECKOTO U MPYKHHHOTO MasTHUKOB.

HaGmonenue 1 00bsICHEHNE ¢ TIOMOIIBIO [TE/1arora SBJICHUS PE30HaHCA.

HccnenoBanne ¢ omopod Ha airopuT™M, IpeABAPUTEIHHO Pa300paHHBIA COBMECTHO C II€aroroM,
3aBHCHMOCTH NIEpHO/ia KOIEeOaHUH OABEIICHHOTO K HUTH IPy3a OT UTMHBI HUTH.

IIpoBepka ¢ omopoil Ha TEXHOJOTHYECKYIO KapTy IO PYKOBOACTBOM II€arora HE3aBHCUMOCTH
neprosia KoinebaHui rpy3a, MOJBEIICHHOTO K JIEHTE, OT MacChl Ipy3a.

HaGmonenue u odcyxieHre Mo pyKOBOACTBOM IeJlarora OnbITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTD
nepuoja kojae0aHuH NpyKUHHOTO MasgTHUKA OT MACChI Ipy3a U KECTKOCTH MPYKUHBL.

IIpuMeHeHre ¢ MOMOIIBIO TIelarora MaTeMaTHYECKOT0 U MPYKUHHOTO MasTHUKOB B KaueCTBE Moeen
JUISL OTIMCaHMs KOJIEOaHUH B OKPYKaIOIEM MHpE.

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AEWCTBUA C OMOPOWM Ha alIrOpUTM, IMpeaBapUTENBHO
pa300paHHBINl COBMECTHO C MEAaroroM, CBA3aHHBIX C BBIYMCICHUEM WM OI[EHKON 4acTOTHI (TIeproaa)
KoJleOaHui
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Mexanuuyeckue
BOJIHBL. 3BYK

8w

Mexanuueckue BOJIHBI. CaoiicTBa
MEXaHUYCCKUX BOJIH. Ilpooonvhule u
nonepeumvie 80Hbl. JIUHA B0IHbI U CKOPOCHb
eé pacnpocmpanenus. Mexanuueckue 601HbI 6
meépoom meine, cericmuyeckue 6oinvl (MC).

3ByK. [pomxocmb 36yKa U 6biCOMA MOHA.
Ompadsicenue 38yka. Ungpassyk u yiompassyx.

ﬂemoucmpauuuz
1. Pacmpocrpanenue
TIOTIEPEYHBIX BOJIH.
2. HaOmiomeHne 3aBHCHMOCTH BBICOTHI 3BYKa
OT YacCTOTHI.
3. AKycTHYecKuil pe3oHaHC.

TIPOJOJIBHBIX n

OOGHapy KEeHHe 1 aHaJIM3 ¢ IOMOIIBIO [IeJ]arora BOJHOBBIX SBJICHUH B OKPY)KAIOLIEM MHUpE.
HaGmonenue COBMECTHO C II€AaroroM paclpOCTPaHEHUs! IPOJOJBHBIX M IONEPEYHBIX BOJNH (Ha
MOJIETIN) ¥ OOHApY’KeHNE aHAJIOTMYHBIX BU/IOB BOJIH B PUPOJIE (3BYK, BOISHBIC BOJIHBI).

Beruncinenne B 1—2 neiicTBUS ¢ ONOPOH Ha alnropuTM, MPeIBapUTENbHO Pa300paHHbI COBMECTHO C
MeIaroroM JUIMHBI BOJIHBI U CKOPOCTH PaclpOCTPaHEHHs 3ByKOBBIX BOJIH.

HaGmonenue 3a SKCHEpUMEHTANBHBIM OMNPEAEICHHEM TI'PAHUI] YacTOThl CIBIIIMMBIX 3BYKOBBIX
KoneOaHuH.

Habnronenue 3aBUCUMOCTH BEICOTHI 3ByKa OT YaCTOTHI (B TOM YHCJIE C UCIIONB30BAaHHEM MYy3bIKaJIbHBIX
HHCTPYMEHTOB).

Habnronenue u 00bsICHEHHE C IOMOIIBIO TIEIArora sIBJICHHS aKyCTHYECKOTO pe30-HaHca.

YteHne COBMECTHO C IIeIar0roM OPUTHHAIBHOTO TEKCTa, MOCBIIIEHHOTO HCIIONB30BaHHIO 3ByKa (MIIH
yIBTPa3Byka) B TEXHUKE (IXOJOKaUWs, yIbTPasBYK B MEIMIMHE W Jp.); BBIIOJHECHHE 33JaHUH
IO TEKCTY (CMBICIIOBOE UTEHHE)

Pazpnen 10. DinekTpoMarHuTHOE M0J1e ¥ 3J1€KTPOMATHUTHbIE BOJIHBI (8 1)

DJIeKTPOMATHUT
Hoe moJie

U 3J1eKTPOMAarHu
THBIE BOJIHBI

8w

ToJe.
BOJIHBL. Ceoticmesa
91eKMPOMASHUTNHBIX BOJIH. Ulxana
IeKMPOMASHUMHBIX ~ 60NH.  HMlcnonv3oeanue
INNEKMPOMASHUMMHBIX OTIH OJISL COMOBOU CA3U.
ONeKTpOMarHuTHast mpupona CBeTa.
CkopocTb cBeTa. BoTHOBEIE CBOMCTBA CBETA.
ﬂemomcmpauuu2
1. CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOIICTBA CBETA.
Jlabopamopnvie padbomot u onvimul.
1.M3yueHne CBOMCTB  3IEKTPOMAarHUTHBIX
BOJH C  TIOMOIIBIO  MOOHIBHOTO
TeneoHa.

3H€KTp0MaFHI/ITHO€
QHCKTPOMEIFHI/ITHHG

ITocTpoeHre TPOCTHIX pacCyKICHWH Ha OCHOBE MOATOTOBJIEHHBIX BBIPAKECHHM, 00OCHOBBIBAIOIINX
B3aMMOCBSI3b 3JIEKTPHUECKOTO W MATHUTHOTO MOJIEH.

HaGmonenue 3a sKkceprMMEHTaNbHBIM U3YYEHUEM CBOMCTB DJIEKTPOMArHUTHBIX BOJIH (B TOM 4YHCIIE C
MOMOIIBI0 MOOHIBLHOTO TejedoHa).

AHanu3 ¢ IOMOIIBIO [TEIarora PeHTTeHOBCKMX CHUMKOB Y€JI0BEUYECKOT0 OpraHM3Ma.

AHaHI/I3 COBMCCTHO C TI€garoroM TEKCTOB, OIMUCBIBAIOIIUX TMTPOABJICHUA JBJICKTPOMAarHuTHOTO
M3ITY4YEHUS B IPHPO/JIC: )KUBBIE OPTaHU3MBI, H3ITy4eHHs HEOSCHBIX Tell (CMBICTIOBOE UTEHUE).
Pacro3HaBaHye W aHAIN3 PA3IMYHBIX PUMEHEHHH 3JIEKTPOMArHUTHEIX BOJIH B TEXHUKE C OTMIOPOM Ha
TEXHOJOTHUECKYIO KapTy MO PyKOBOJICTBOM IT€arora.

PelieHre THITOBBIX pacué€THBIX 3a1ad B 1—2 JIEHCTBUS ¢ OMOPOM Ha ajiropuTM, MPEABAPUTENHHO
pa3o0paHHBI COBMECTHO C TIEAaroroM ¢ UCIOIb30BaHHEM (OPMYJT ISt CKOPOCTH DIIEKTPOMATHUTHBIX
BOJIH, JUIMHBI BOJIHBI ¥ YaCTOTHI CBETA.
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Pa3nen 11. CBeroBble siBaeHus (15 4)

3aKkoHbI
pacnpocTpaHeHH
s1 cBeta (6 4)

JlyueBas mopenp cBera. MCcTOUHUKM CBeTa.
Ipsimonuneiinoe  pacnpocmpanenue  ceema.
3ammenua Coanya u Jlynol. OTpakeHHE CBETa.
ITnockoe 3epkano. 3akon ompasicenus céema.
ITpenomienue cBera. 3aKOH MPEIOMIICHHS
cBeta. [lonnoe sHympennee ompajiceHue ceema.
Hcnonvzoeanue nonnozo énympeHnne2o
ompaicenus 8 ONMUYECKUX CEEMOBOOAX.

,ZIeM(nLtcmpauuu2

1. IlpsimonMHEHOE pacpOCTpaHEHHE CBETA.

2. OTpaxkeHuE CBeTA.

3. [lomyuenne w300paXeHUH B  IDIOCKOM,

BOTHYTOM U BBIITYKJIOM 3€pKaax.

4. IIpenominenue cBera.

5. Onruyecknii CBETOBOI.

Jlabopamopnuvie padbomovt u onvimol.

1. UccnenoBanue 3aBHCHUMOCTH yria
OTpaXEHHs CBETOBOTO Jyda OT YyIja
MaJCHUS.

2. V3yyenue XapakTepHCTHK HW300paKeHUs
npeaMeTa B INIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCHMOCTH yria
NpEJOMJICHH CBETOBOTO Jiyya OT YyIJia
NaJeHHs HA IPaHULIE «BO3TYyX—CTEKIION.

Habnromenue OIBITOB, IEMOHCTPUPYIOIIMX SBICHHE NPSIMOJIMHEHHOTO pPaCIpPOCTPAaHEHHS CBeTa
(BO3HHKHOBEHHE TEHHW M IOJYTCHH), M MX HWHTEPIPETAIHA C WCIIOJNF30BAaHUEM IIOHATHS CBETOBOTO
aIyya.

OOBsACHEHHE U MOJAETHPOBAHNE TIOCNIE PACCYKACHUS C IEJaroroM Mo CXeMe COJIHEYHOTO M JIYHHOTO
3aTMEHUMN.

UccnenoBanue ¢ onopoii Ha TEXHOJIOTMUECKYIO KapTy MO/ pyKOBOJCTBOM I€arora 3aBUCUMOCTH yTIiia
OTpa)KEHMsI CBETOBOTO JIy4a OT yIJIa NaJICHHUs.

M3yueHne ¢ mOMOIIBIO Mearora CBOMCTB H300paKCHHUS B INIOCKOM 3epKaje.

HaOnronenue u OOBSICHEHHE COBMECTHO C IEJaroroM OIBITOB IO TOJYYCHHIO H300paKeHUH B
BOTHYTOM W BBINYKJIOM 3epkanax. HaOmoneHne u 00bsICHEHHE MOCIE PACCYXKICHUS C TIEIaroroM o
CXEME OIBITOB IO MPEITOMJICHHUIO CBETA HA IPAHULE PA3IUYHBIX CPEM, B TOM YHCJIE OMNBITOB C MOJHBIM
BHYTPEHHUM OTPa)KEHUEM.

UccnenoBanne mox pykOBOACTBOM II€arora 3aBUCHUMOCTH yIjla MPEJIOMIIEHUS OT yrja NaieHHs
CBETOBOTO JIy4ya Ha IPAHULIE «BO3AYX—CTEKIION.

Pacno3HaBaHue ¢ MOMOILBIO NeAarora SIBICHUM OTpa)X€HUsl U MPEJOMJICHUS! CBETa B MOBCEJHEBHOM
JKU3HU. AHaITU3 1 00BSICHEHHE COBMECTHO C ITEAarOroM SIBICHUS ONTHICCKOTO MHUPaKa.

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AEWCTBUA C OMOPOM Ha alIrOpUTM, IpeaABAPUTENHHO
pa3o0paHHBI COBMECTHO C MEIaroroM ¢ UCIOJIb30BaHUEM 3aKOHOB OTPaXKEHHsI M IPEJIOMIICHHS CBETA.

JIun3bl
U ONITHYeCKHe
npu6opsl (6 1)

Jlunza. Xopn nyueil B nuH3e. Onmuueckas
cucmema gomoannapama, MUKpOCKONAa U
meneckona (MC). [naz xax onmuueckas
cucmema. bBrauzopykocmo u danbnozopkocme.

ﬂemomcmpauuu2

1. Xon mydeii B coOuparoieit TmH3e.

2. Xop ny4eii B paccenBaroleit JuH3e.

3. TonyyeHne U300pakeHUH C MOMOIIBIO

JINH3.
4. TTpuHun IEUCTBHUS
MHUKPOCKOIIA ¥ TEJIECKOTIA.
5. Mogens rinasa.

(horoanmapara,

[Tonyuenne moj KOHTpPOJEM IeAarora M300paXeHWH ¢ MOMOIIBIO COOMparolieil M paccemBaromiei
JIMH3.

OmnpeneneHne C ONOPOM Ha AIrOpUTM pa3pabOTaHHOIO COBMECTHO C I€laroroM (hOKyCHOTO
PacCTOSHUS M ONTHIECKOW CHIIBI COOMPAIOIEeH JIMH3EI.

AHanu3 COBMECTHO C TM€JaroroM YyCTpoiicTBa M NPUHIOMIA JIEHCTBUS HEKOTOPBIX OINTHYECKHX
mprOOpoB: poToammapaTa, MUKpocKkora, Teneckona (MC — OHONOTHSA, aCTPOHOMUS).

AHanu3 ¢ ONopoii Ha TEXHOJIOTUYECKYIO KapTy MOJI PyKOBOJCTBOM II€arora siBieHui OJIM30pYKOCTH U
JTATbHO30PKOCTH, pUHIHIA AeHcTBIS 09K0B (MC — Onosorus).
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JlabopamopHule padomsl u onvimol.

1. [Tony4yenne u300paKeHUt C MOMOLIBIO
COOUPAFOIICH JIMH3KI.

2. OnpenencHre (OKYCHOTO PACCTOSHHS U
ONTHYECKOH CHJIBI CcOOMparomeil JHMH3BI
(MM PNIEKTPOHHAS IEMOHCTPALIHS).

Pasznoxkenne
0eJ10ro cBeTa
B ciekTp (3 u)

Pasznooicenue  bOenozo ceema 6 cnexmp.
Onvimur Hotomona. Cnooicenue cnekmpanbHuix
yeemoe. [ucnepcus ceema.
ﬂemoncmpauuuz
1. Pa3noxkeHne 6enoro cBETa B CIEKTP.
2. Ilomyyenue Oenoro cBeTa IPHU CIOXCHUHU
CBETa pa3HbIX IIBETOB.

Jlabopamopnuvie padbomovt u onvimol.

1. OnbITEI 1O pa3IoKeHHIO Oenoro csera B
CHEKTp.

2. OnbITHl IO BOCHPUSITHIO I[BETA NPEIMETOB
Npu  MX HAOJIONEHMH uepe3 IBETOBBIC

GUIBLTPEL.

Habnronenue coBMECTHO ¢ IeIaroroM 10 pasIoKeHHI0 OeIoro cBeTa B CHEKTP.

HaGmonenue n o0bsicHeHre Ha 6a30BOM ypOBHE I10]] PyKOBOJCTBOM I€JJarora OIbITOB IO MOJTYYeHHIO
0eJIoTo CBEeTa NPH CIIOKESHUH CBETa Pa3HbIX IIBETOB.

[IpoBenenue 1 OOBSCHEHNE MO PYKOBOJICTBOM IIEIarora OMNBITOB II0 BOCHPHATHIO IIBETA NPEAMETOB
TIPY MX HAOFO/ICHUH Yepe3 IBETOBBIE (PUIBTPHI (IIBETHBIC OUYKH).

Pa3nen 12. KBanroBbie siBiaeHust (17 4)

Hcenyckanue

U NOIJIOLEeHH e
cBeTa aTOMOM
(4 w)

Onvimel Pezepghopoa v TianeTapHas MOJIENb
atoma. Mogens aroma bopa. Hcnyckanue u
noznowenue  cgema  amomom.  Keanmoi.
Jlunetivamolie cnekmpbi.

OOcyxIeHne ¢ TIOMOIIBIO Iejarora Lenud onbIToB Pesepdopaa mo ucciaeqoBaHHIO aTOMOB,
BBIIBIDKEHHE THIIOTE€3 O BO3MOJXKHBIX pE3yJbTaTax OIBITOB B 3aBHCHMOCTH OT MPEIIOJIaragMoro
CTPOEHHMSI aTOMOB, ()OPMYJIMPOBAHUE BBIBO/IOB U3 PE3YJILTATOB OMBITOB.

OO6cyxIeHre ¢ OIopol Ha TEXHOJOTHYECKYI KapTy IMOJA PYKOBOACTBOM IleJlarora NMpOTHBOPEYHil
TUTAHETAPHON MOJEIH aTOMa M OCHOBaHHI JJIs TUIIOTE3BI bopa 0 CTallMOHApHBIX OPOUTAX 3JIEKTPOHOB.
HabnromeHne coBMECTHO C IMEAAaroroM CIUIONIHBIX M JHHEHYATBIX CIEKTPOB H3IYUCHHS Pa3IMIHBIX
BeriecTB. OOBSICHEHHE C ONOPON Ha AUJAKTHUYSCKUI MaTepHall INHEHYATHIX CIIEKTPOB U3ITYICHUS.

Crpoenne
aTOMHOTI0 sIApa
(64)

PammoaktuBHOCTD. Anbgha-, bema- u eamma-
UBTTYYEHUSL. CrpoeHre  aTOMHOTO  sijpa.
Hyxnonnas mooenv amomnozo sopa. Mzomonoi.
Paouoaxmusnvie npespawyenusl. Ilepuoo
noaypacnada amomHuix soep.

Hemoncmpayuu

1. CrieKTpbl U3ITyYCHUS U ITOTIIOMICHUS.

2. CreKTphl pa3IHYHBIX T'a30B.

OO6cyxIeHne COBMECTHO C II€1aroroM BO3MOYKHBIX I'HITOTE3 O MOJIENSAX CTPOCHHUS sIIpa.

OmpezeneHue N0 CXeMe ¢ UCIOIb30BAHMEM METOAUYECKOrO MaTepuaia I0J PyKOBOACTBOM IIefarora
coCTaBa AJACP MO 3aJJaHHBIM MACCOBBIM MU 3apsAI0BbBIM YHCJIaM W 1O ITOJIOKCHHUIO B HepI/IO]lI/I‘-IeCKOI\/’I
cucreme 31eMeHToB (MC — XuMmus).

AHanu3 ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy IO/ PYKOBOJICTBOM Ielarora M3MEHEeHHUs COCTaBa siapa
Y €ro MOJIOKEHHs B MEPUOINYECKOoi cucteMe npH | -paanoaktuBHoctd (MC — xumusi).
HccnenoBaHue ¢ MOMOIIBIO MEAarora TPEKOB | |-4acTHIL 110 TOTOBBIM (oTorpadusim.

HaGmonenue 3a neMoHcTpanueid paboTbl M3MEpEHHsT PAJANALIMOHHOTO (JOHA C TOMOIIBIO T03UMETpa,
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3. Cnextp Boopoaa.

4. HaGmonerne TpekoB B kamepe Bubcona.

Jlabopamopnwvie padbomovt u onvimol.

1. Habniodenue cniownvlx u JuHeuuamolx
CHEKMPOB U3LY4eHUSL.

2. UccnenoBanue TPEKOB: U3MEpEHHUE
SHEPrUM YacTUIBl 110 TOPMO3HOMY IIyTH
(mo dororpaguaM) (MaM DIEKTPOHHAS
JIEMOHCTpAIHS).

OILICHKA €r0 MUHTEHCHUBHOCTH.
AHanu3 COBMECTHO C MEJaroroM OHMOJOrMYeCKUX H3MEHEHHH, MPOUCXOIIIUX MOJ AeHCTBHEM
pannoakTuBHBIX m3nydeHnid (MC — Onomorus).

Habnronenne neMoHCTparu 00 WMCIIONB30BaHHE PAIMOAKTUBHBIX M3MydeHHid B menumuae (MC —
Ouomorus).

SnepHbie
peaxuuu (7 4)

SlnepHble peakuuu. 3aKOHBI COXPaHCHUS
3apsiIOBOTO M MacCOBOTO YHCEIl. DHepeusi C8s13u
amomnvix  sdep. Cea3p Mmaccvl U IHEpIUU.
Peakyuu cunmesa u denenus soep. Mcmounuru
anepeuu Connya u 36¢30 (MC).

SnepHas JHEPreTHKA. Heticmeus
PAOUOAKMUBHBIX — UMYHEHUU — HA  JICUBble
opeanusmol (MC).

Jemoncmpayuu

1. Pabora cuéTInKa HOHM3HUPYIOIIIX
U3JIy4EHUH.

2. Peructpaumsi  M3Iy4YeHUS  NPHPOIHBIX

MHHEPAJIOB U NPOIYKTOB.

Jlabopamopnvie padomot u onvimul.

1. 3mepenne paauoakTHBHOTO (oHa (WM
ANEKTPOHHAS JEMOHCTPALIHS).

Pemenne THMOBBIX pacu€THBIX 3a7a4 B 1—2 NEWCTBHUS C OMOPOH Ha ATOPUTM, NPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C IIEAAaroroM C KCIOJIB30BAHUEM 3aKOHOB COXPAHEHUS MAacCCOBBIX H
3apsIOBBIX YHCENl Ha ONpe/eNieHHE pe3yJbTaToOB SICPHBIX PEaKLUWil; aHaIu3 BO3MOXXKHOCTU HIIH
HEBO3MOKHOCTH SIACPHOM PEaKIyy.

OweHKa ¢ TTOMOLIBIO MeJarora SHEpPriyu CBA3M SAAEP C UCHOJIB30BaHHEM (GopMyIIbl DHHIITEHHA.
OOCyX/IeHHE COBMECTHO C IENaroroM MEepCHEeKTHB HCIIOJIB30BAHHS YIPABISIEMOIO TEPMOSIEPHOIO
CHHTE3A.

OOCyX/IeHHE COBMECTHO C MENaroroM IMPEHMYIIECTB W HSKOJOTHYECKHX HpOOJeM, CBS3aHHBIX C
snepHoit 3HepreTrKol (MC — 3K070TH:).

[oBTOpHUTENBLHO-00001IaI0IIMIT MOAYJIb (9 4)

Cucremaruzanus
1 00001EeHne
MIPEAMETHOTO
COJIepIKaHuUs

U ONbITa
JIeSITENIbHOCTH,
proOpe-TEHHOTO
MPU U3YYSHUU
BCEro Kypca
10763500471

O6oOmenne  comepkaHWs — KaXAOro U3
OCHOBHBIX pa3zaenoB Kypca (huzuku:
MEXaHUYECKHE, TEIUIOBBIE, 3JICKTPOMAarHUTHEIE,
KBaHTOBEIE SIBJIICHUS.

Hayunbiili MeTo 1MO3HaHUS W €ro peaau3aius
B (pM3UUECKHX MCCIICJIOBAHMSIX.

CBs3b (DMBHKH M COBPEMEHHBIX TEXHOJIOTHH B
obmacTy mepenaun WH(POpPMAIMK, SHEPTETUKE,
TpaHCTIOPTE

BrimonHeHne ¢ TOMOMmBIO  Iefarora  YYeOHBIX — 3aJaHWM, TpPeOYIONmUX JIEeMOHCTpAINH
KOMIIETEHTHOCTEH,  XapaKTepU3YIOLIMX  E€CTECTBEHHOHAyYHYI)  IPaMOTHOCTb:  NPUMEHEHHS
MONYYCHHBIX 3HAHWU TSI HAYYHOTO OOBSCHEHHS (U3UYCCKUX SBICHUN B OKPYXKAMOUICH IMpHPOIC
Y TIOBCETHEBHOM JKMU3HM, a TaKXKe BBISIBICHUS (HU3MUECKHX OCHOB Dsijia COBPEMEHHBIX TEXHOJOTHH;
MIPUMEHEHUST OCBOCHHBIX DKCIIEPUMEHTAIbHBIX YMEHUH IJIS WCCIeNoBaHUs (QU3HUYECKUX SIBICHUH, B
TOM YHCJIE JIJISl TPOBEPKHU TUIOTE3 U BBISBICHUS 3aKOHOMEPHOCTEH.

Pemrenue THUMOBBIX pacuéTHBIX 3aaad B 1—2 JeWCTBUsI ¢ OMOPOM Ha anrOpHUTM, MPEABAPUTEIHHO
pa300paHHBIl COBMECTHO C IMEIAaroroM, B TOM YHCJIE MPEIOIarafonuX UCIONb30BaHue (pr3mdecKoi
MOJIETTH ¥ OCHOBAHHBIX Ha COJIEP)KaHUH Pa3IUIHBIX Pa3esioB Kypca GU3HKH.

56




S7



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 11658132350595754882249227326788119953424450081
Bnageney MNopyBeHko HaTanka BnaguMmupoBHa

OeicTevTened C05.12.2024 no 05.12.2025



http://www.tcpdf.org

		2025-03-04T12:49:04+0500




