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I[TOACHUTEJIbHA A 3AIINCKA

Pabouas mporpamma mo usuke st 00yJaIOUIMXCs ¢ 3aePKKONU MCUXUIECKOTO Pa3BUTHS
(manee — 3I[IP) Ha ypoBHE OCHOBHOro o0Omero oOpa3oBaHUS MOArOTOBIEHA Ha OCHOBE
denepanbHOrO rocyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApPTa OCHOBHOTO OOIIEro 00pa30BaHUs
(ITpukaz MunanpocBemenust Poccun ot 31.05.2021 1. Ne 287) (mamee — DdI'OC 0O0O0),
aJlanTHPOBAHHOW  00pa30BaTENbHOW MPOTpaMMbl  OCHOBHOTO — 0O0mero oOpa3oBaHus s
o0yyaroImuxcs ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMM 3/10poBbsl, DenepanbHoil paboueil mporpaMmbl
OCHOBHOTO 00miero oOpa3zoBaHHs 10 YydeOHOMY mpeamery «Pusuka» (0a30BBI ypOBEHB),
Konnenuuu npenogaBanus ydeOHoro mnpenmera «@Pusnka» B 00pa30BaTENIbHBIX OpPraHU3ALMIX
Poccuiickoit  @enepanuy, peaqu3yrOIIMX OCHOBHBIE OO0IIE00pa3oBaTeIbHbIE IPOrPaAMMBI,
@enepanbHOil paboueil mporpaMMbl BOCIHMTAHMS, C YYETOM paclpellelIeHHbIX M0 KiaccaMm
poBEpsAEMBIX  TpeOOBaHMH K  pe3yiabTataM ocBoeHuss DexepanbHOW  alanTHPOBAHHOU
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00Iero oOpa3oBaHus IJis 00y4yaroluXcs C 3aepiKKOi
MICUXUYECKOTO Pa3BUTHSL.

OO0mas xapakTepucTuKa y4eOHOro npeamera «Ousuka»

YueOusbiii npeamer «Duszmka» sBISETCS CUCTEMOOOPA3YIOIUM JI €CTECTBEHHOHAYUHBIX
MIPEIMETOB, OCKOJIBKY (PM3MUECKUE 3aKOHBI MUPO3/IaHUS SBIISIOTCS OCHOBOW COAEP)KaHUS KYpCOB
xumuH, Ouonoruu, reorpapuu u actpoHoMuu. DU3MKA BOOPYKAET OOYYAIOUIMXCA HAYYHBIM
METOOM ITO3HAHUSI, TO3BOJISIOIINM TOTY4aTh OObEKTUBHBIEC 3HAHUS 00 OKPY>KaIOLIeM MHUPE.

[IpenMer MakcUMalbHO HampaBieH Ha (GOPMUPOBAHHWE HHTEpeca K MPUPOJHOMY U
COIIMAIBHOMY MHPY, COBEPIICHCTBOBAaHUE MMO3HABATEIHHOM AesiTeibHOCTU o0yuarommxcs ¢ 3[1P 3a
CUeT OBJIAJICHHUSI MBICIMTEIbHBIMHU ONEpalMsIMU CPaBHEHMs, 00OOIIEHUs, pa3BUTHE CHOCOOHOCTH
apryMeHTHPOBATh CBOE MHEHUE, (POPMUPOBAHNE BO3MOKHOCTEN COBMECTHOMN JESITENbHOCTH.

N3yuenune ¢u3nku crnocoOCTBYeT pa3BuTHIO y oOyudarouxcs ¢ 3IIP mpocTpaHCTBEHHOro
BOOOpa)keHUs, (YHKIIMOHAJIBHOW TPAaMOTHOCTH, YMEHMsS BOCHPUHMMATh U  KPUTHYECKU
aHAIIM3UPOBATh HHPOPMAIIHUIO, TIPECTABICHHYIO B Pa3IMUHBIX (hopMax. 3HAUMMOCTh IpeaMeTa s
Pa3BUTHSA )KU3HEHHON KOMIETEHIIMN 00YYarOIIMXCsl 3aKJIF0UAeTCsl B YCBOCHUH OCHOBBI (PU3MYECKHUX
3HaHUM, HEOOXOAMMBIX JUIsl TOBCEIHEBHOW >XM3HM; HABBIKOB 30POBOTO M 0€30MacHOro s
YesloBeKa U OKPY’Karolllel ero cpebl 00pa3a )ku3HU; GOPMUPOBAHNUN IKOJIOTUYECKOHN KYIbTYPBHI.

[Tporpamma oTpaxaer cojaepkaHue oOydeHMs mpeaMeTy «DHU3uKa» C y4eToM OCOOBIX
oOpazoBarenbHbIX TOTpeOHOCTEH o0ydaronuxcs ¢ 3[1P. OBnagenne qaHHBIM y4eOHBIM TTPEAMETOM
NpPEJCTaBIseT ONPEAETICHHYI0 TPYAHOCTh Juig oOywatomuxcs ¢ 3[IP. 3Orto cBa3aHo ¢
0COOCHHOCTSIMU MBICIUTEIbHOM EATENBHOCTH, IEPUOJUUECKUMH KOJICOAHUSIMHU BHUMAaHUS, MaJIbIM
00bEMOM MaMSTH, HEJOCTATOYHOCTHIO OOIIEro 3amaca 3HAHHWM, MOHMKEHHBIM I103HaBaTEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUEBOI0 PA3BUTHSI.

Jnis mpeososieHUsT TPYJHOCTEH B M3ydeHHMH ydeOHoro mpeamera «Pusmkay HeoOXoanma
ajanrtanus o0bemMa U Xapakrepa yueOHOro MaTepuala K MO3HaBaTeJIbHBIM BO3MOXKHOCTSIM JIaHHOM
KaTeropuu OOY4aloONIMXCs, y4eT HUX OCOOEHHOCTeW pa3BUTHUSA: MCIIOJIb30BAaHUE aJTOPUTMOB,
BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBS3€d, IIOCTETIEHHOE YCIOXXKHEHHE H3y4aeMOoro
MaTepuana.

Jlannast mporpamma KOHKPETH3UPYET COJep>KaHUE MPEIMETHBIX TEM B COOTBETCTBUU C
TpeOOBaHUSAMHU O00Pa30BaTENFHOIO CTAaHAAPTa, PEKOMEHAYEMYIO MOCJENI0BATEIbHOCTh H3yUECHHUS
pa3nenoB (pU3MKKU C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Yy4eOHOTO
mporecca, BO3PACTHBIX U IICHXOJIOTMYECKHX ocoOeHHocTed oOydatoummxcs ¢ 3[IP Ha ypoBHe
OCHOBHOTO 00IIero o0pa3oBaHUsA, OMPESIsIeT MHUHUMAJIbHBIM HA0Op OMBITOB, JIEMOHCTPAIIHM,
MIPOBOAMMBIX YUUTEJIEM B KJIacce, Ia0OpaTOPHBIX padOT, BHIMOTHIEMBIX 00YJarOIIIMHUCS.



Meroandeckoil OCHOBOM wu3ydeHHs Kypca «Pusnka» Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs SBISETCS CUCTEMHO-ACSITEILHOCTHBIN TMOAX0J, O00eCHeYHBAOIINNA JTOCTHKEHUE
JUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YAbTATOB MOCPEACTBOM
OpraHM3ali aKTHBHOW TO3HABATEILHOW EATEIBHOCTH OOYYArOIIMXCS, YTO OYECHb BAXKHO IPHU
oOyuenuu aereit ¢ 3[1P, 111 KOTOPBIX XapaKTEPHO CHUKEHUE TTO3HABATEIILHON aKTUBHOCTH.

esn u 3a1aun u3yuyeHusi yaeOHOro npeamera «Puznuka

Obwue yenu n3ydenust ydeOHoro npeamera «®usuka» npezacraBieHbl B DenepanbHoit
paboueii mporpaMMe OCHOBHOTO OOIIET0 00pa3oBaHUsI.

OCHOBHOW 1eNbI0 O0yueHHUs JeTel ¢ 3aJep’KKOM INCHUXUYECKOro pPa3BUTUS Ha JaHHOM
npeaMeTe SBISETCS: MOBBIIICHHE COIMAIbHON afanTaliy JeTe depe3 npuMeHeHne (pu3nyecKux
3HAHWUU Ha NPAKTHKE.

Jns obyqaromuxcs ¢ 3I1P, Tak ke, Kak U 1751 HOPMAaTHBHO Pa3BUBAIOLINXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeNIbHYIO MPOrpaMMy, JOMUHHUPYIOLIEEe 3HaU€HUE IPUOOPETAIOT
TaKkue yenu, Kak:

. npuobpereHue wuHTepeca M crpemieHus oOywaronmxcs ¢ 3[IP k HayuHOMY
M3YYEHUIO MTPUPOJIbI, PAa3BUTHE UX MHTEIIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTE;

= pa3BuTHE 0a30BBIX MPEJICTABICHUI O HAyYHOM METOJe NO3HAaHUSA U (OPMHPOBAHUE
HCCJIEIOBATEIBCKOTO OTHOLIEHUS K OKPYKAIOLIUM SIBJICHUSIM;

. (bopMHpOBaHUE HAyYHOIO MUPOBO33PEHHUS, HA JJOCTYITHOM JuIs oOydatouuxcs ¢ 3[1P
YpOBHE, Kak pe3yJbprara H3Y4€HHUs OCHOB CTPOEHHUs MaTepuu U (PyHIaMEHTalIbHBIX 3aKOHOB
buzuky;

. (hopMHpOBaHUE MPECTABICHUH O POIH (PU3KUKH IJIS1 Pa3BUTHUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.

JloctuxeHnue 3Tux Lesnei 00ecrneynBaeTcs pelieHUeM CIeIYIOINX 3a0ay.

. npuobpereHne 0a30BbIX 3HAHMW O JUCKPETHOM CTPOEHHM BELIECTBa, O
MEXaHUYECKHX, TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSAX;

. npuoOpeTeHne YMEHMH ONMCHIBAaTh U OOBACHATH (PU3MUECKUE SBICHUS C
MCIOJIb30BaHUEM IOTYYEHHBIX 3HAHUN U C ONIOPOM Ha IUIaH/CXeMy;

. OCBOCHUE METOJOB PELICHUsS IPOCTEUIIMX PacYE€THBIX 3a4a4 C MCIOIb30BAHUEM
(bu3nyecKux Moenel ¢ ONopoil Ha aIropuTMm;

. pa3BuUTHE YMEHMH HaOmonaTh TMPUPOJIHBIE SBICHUS M BBINOJIHATH OMBITHI,

nabopaTopHbie pabOThl U AKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIIBHBIX
prOOpoB (MO PYKOBOACTBOM YUHTEIS);

. OCBOEHHUE MPUEMOB pabOTHl ¢ MHpOpMaIMeld (PU3NUECKOTO COIEpIKaHUs, BKIIOUas
MH(OPMAITUIO O COBPEMEHHBIX JOCTIKEHUSIX (DU3HMKH, aHATTU3 U OLIEHWBaHUE HH(POPMAIINH;
. 3HAKOMCTBO CO cdepamMu TpoPEeCcCHOHANBHOM JEATETbHOCTH, CBS3aHHBIMH C

(bHSHKOﬁ, 1 COBPEMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH HA NOCTHUIKCHUAX (bHSH‘-ICCKOI\/II HayKH.

OcobennocTu 0T0OOpa M azanTanuu Y4eOHOI0 MaTepuaJia no pusuke

OcHoBoif 00yuenust oOyuaromuxcs ¢ 3[IP Ha mpeamerax ecTECTBEHHOHAYYHOI'O IUKIIA
ABJICTCA PAa3sBUTUC Y HUX OCHOBHBIX MBICIIUTEIIBHBIX onepaunﬁ (aHaJ'II/IS, CHHTE3, CpaBHCHUC,
0000I1IeHHE) Ha OCHOBE BBIMOJHEHUS pPa3BUBAIOIIMX YIPaKHEHUH, (OpPMHpPOBAaHUE IPHEMOB
YMCTBEHHOW paOOTHI: aHANU3 HCXOIHBIX JaHHBIX, IJIAHUPOBAaHHE MaTepHaja, OCYLIECTBICHHE
MOJTATHOIO M HTOTOBOTO CAaMOKOHTPOJIS,, a TaKKe OCYIIECTBISIETCS JUKBHIAIMS MpoOeNoB B
3HAHUAX, 3aKpelUileHue M3y4yeHHOro MaTepuaia, OTpadoTKa ajJropuTMOB, IOBTOPEHHUE
npoiinenHoro. bosblioe 3HaueHHWEe NpPUIAETCS YMEHHUIO paccKa3aTh O BBINOJIHEHHOM pabore ¢
MPaBUJIBLHBIM YIIOTPEOJEHUEM COOTBETCTBYIONIEH TEPMHUHOJIOTHU M COOJIIOJCHHEM JIOTHUECKHX
cBs3ell B m3nmaraemMoM Matepuane. Jlns oOywaromwmxcs 3IIP Ha ypoBHE OCHOBHOrO OOIIETO
0o0pa3oBaHMsl MO-NIPEKHEMY SBJSIFOTCA XapaKTEPHBIMHM: HEIOCTATOYHBI YpOBEHb Ppa3BUTHUS
OTACIIbHBIX MCUXUYCCKUX IMPOLECCOB (BOCHpI/ISITI/IH, BHHUMAaHUA, IIaMATH, MI:IH_UIGHI/IH), CHIKCHHBIHN
YPOBEHb MHTEJUIEKTYaJIbHOTO Pa3BUTHS, HU3KUH YpOBEHb BBIIOJIHEHUS y4eOHBIX 3a/JaHUil, HU3Kas



ycnemHocth  0o0ydeHus. [losromy mpu wu3ydyeHun GU3MKA TpeOyeTcs IieJIeHarpaBIeHHOE
MHTEIUIEKTyaJbHOE pa3BuTHe oOydaromuxcs c¢ 3I[IP, oTBewaromee wuX OCOOCHHOCTSM U
BO3MOKHOCTSIM. YueT ocobeHHocTer obydaromuxcs ¢ 3[1P tpebGyer, 4To0bl pu M3y4EeHUH HOBOTO
MaTtepuaia 00s3aTeIbHO TMPOUCXOAMIIO MHOTOKPATHOE €ro IOBTOPEHHE; PpaCIIMPEHHOE
paccMOTpEeHHE TE€M U BONPOCOB, PACKPHIBAIOLIUX CBsI3b (U3UKH C >KU3HBIO; aKTyaau3anus
MIEPBUYHOTI0 )KU3HEHHOI'O OIbITa 00yYaroIINXCS.

YcBoeHHE MPOrpaMMHOrO MaTepuaia mo (U3MKe BbI3bIBAaCT OOJIBIINE 3aTPYAHEHUS Y
obyuatomuxcst ¢ 3[IP, mo3aromy Teopuss m3ydaercsi 0e3 BBIBOJOB CIIOXKHBIX (opMmyll. 3amauw,
TpeOyromye NMPUMEHEHHS CJIOKHBIX MaTeMaTHYeCKHX BBIYHUCICHHN U (popmyn, B O0CoOEHHOCTU
Takux TeM, Kak «MexaHMuecKoe ABUKEHUE», «ApXuUMeloBa cuiay, «MexaHudyeckas SHEPrusy,
«DIIEKTPUYECKHUE SIBICHUA», «IJICKTPOMArHUTHBIC SIBICHUS», PEHIAlOTCS B KiIacce € IMOMOIIbIO
YUHUTEIIS.

Oco0oe BHMUMaHHE NMPU H3Yy4YEHUU Kypca (U3HKU YyIeNseTcs MOCTAaHOBKE M OpraHU3alluu
SKCIIEPUMEHTA, a TaKXe MPOBEICHUIO (MIPEUMYIIECTBEHHO Ha KaXXJOM YpPOKE) KpaTKOBPEMEHHBIX
JEMOHCTpaluii (BO3MOXXHO C HCIIOJIb30BAHUEM SJIEKTPOHHOW JeMoHcTpaiuu). HekoTopbie TeMbl
00513aTeNbHO JIOJDKHBI BKITIOYATh OIMOPHBIC JIAOOPAaTOPHBIE pabOTHI, KOTOPHIE Pa3BHBAIOT YMEHHUE
MOJIb30BAaThCA MPOCTEHIIMMU TpuOOpaMu, aHATU3UPOBATH IMOJIYYCHHBIE JaHHBIE. B CBs3u ¢
0COOCHHOCTSIMH TIOBEeEHUSI W JesrenabHocTH oOywarommxcst ¢ 3[IP  (pacTopMo)keHHOCTS,
HEOPraHU30BAHHOCTh) MPEIYCMOTPEH CTPOKAUIINI KOHTPOJIb 32 COONIOJICHUEM MPaBUI TEXHHUKHU
0€30MacHOCTH NPY TPOBEICHUH Ja00PATOPHBIX M MPAKTHYECKUX PadoT.

bonbuioe BHUManue npu u3ydyeHun ¢usuku noapoctkamu ¢ 3I1P obOpaiiaercs Ha oBnajeHue
MMU TIPaKTUYECKMMH YMEHUSMH W HaBbikamu. [IpegycmarpuBaercst yMmeHblieHHEe oObeMa
TEOPETUYECKUX CBEJCHUI, BKIIOYCHHE OTAENBHBIX TEM MM LEJBbIX Pa3/ie]iOB B MaTepUabl s
0030pHOT0, O3HAKOMHUTEIBHOTO MM (PaKyIbTaTUBHOTO H3y4deHHWs. llpeanaraercs yMeHBIICHUE
o0beMa MaTeMaTUYECKUX BBIYUCICHUN 32 CUET YBEIUYECHUS KAUeCTBEHHOTO OMUCAHUs SBICHUN U
MIPOLIECCOB

JlocTratoyHOE KOJMYECTBO BPEMEHHM OTBOAMTCS HAa PAcCMOTPEHHE TEM M BOIIPOCOB,
PACKpBIBAIOIINUX CBSI3b (DU3UKH C KU3HBIO, C TEMH SIBJICHUSMHU, HAOIMIOJACHUSIMHU, KOTOPhIE XOPOIIIO
W3BECTHBI YYEHUKAM U3 UX KU3HEHHOTO OIbITA.

MakcuManbHO HCIOIB3YIOTCSA MEXIPEJAMETHBIE CBA3M C TaKUMHU JUCHHUIUIMHAMH, Kak
reorpadus, xumus, ouonorus, T.K. ooydaromuecs ¢ 3[1P ocobeHHO HyXal0TCs B MPENOIHECEHUN
OJTHOTO W TOTO € y4yeOHOro MaTepuajia B pPa3IMYHBIX acleKTaX, B €ro BapbUpPOBaHHUH, B
HEOJAHOKPATHOM MOBTOPEHUHM W 3aKPEIUICHUU MOJIYYEHHBIX 3HAHUW W MPAKTUYECKUX YMEHUM.
[lo3Bomsist paccMaTpuBaThb OJMH M TOT € Yy4yeOHBIH MaTepuall C pa3HbIX TOYEK 3PEHHs,
MEXIIPEIMETHbIE CBSI3M  CHOCOOCTBYIOT €ro JydllleMy OCMBICIEHHUIO, Oojiee MPOYHOMY
3aKPEIUICHUIO NTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUM.

Buabl nesareabHocTn odyuawimuxcsi ¢ 3I1P, o0yciioBieHHbIe 0c00bIMM 00pa3oBaTeIbLHBIMH
NOTPeOHOCTSAMM M O0ecreYrBAKIIHE OCMBICIIEHHOE OCBOCHHE COAePKAHMU 00Pa30BaHUMA IO
npeamery «Pu3uka»

[lpumepHass TemaTHyeckass W TEPMUHOJOTMYECKas JIEKCMKa MO Kypcy (u3uku
cootrBercTByeT DOIT OOO.

Copneprxanue BUAOB JiesiTenbHOCTH oOyuatomuxcs ¢ 3I1P Ha ypokax ¢u3uku onpenensercs
uX 0coObIMU OOpa3oBaTeabHBIMU NOTpeOHOCTSIMU. [loMuMo mupoko ucnonb3dyembix B @OIT OO0
o0ImHKX A7 BCeX OOYdYaroUIMXCS BUIOB JESATEIBHOCTH CIEAYeT YCHINTh BUABI JEATEIbHOCTH,
cnenuguuHble JUIs JaHHOW KaTeropuu JAeTel, oOecrneunBaiolue OCMBICIEHHOE OCBOEHHE
cojiepKaHusl OOpa3oBaHMs IO IMPEIMETY: YCHJIEHHE IMPeIMETHO-TPAKTUUYECKON NEesATeTbHOCTH C
aKTUBH3ALMEH CEHCOPHBIX CUCTEM; OCBOEHUE MaTepuala ¢ ONOPOX Ha aJITOPUTM; IIOIIATOBOCTHY» B
M3YyUYeHUH MaTepuala; MCIOJIb30BAHUE JIOTOJIHUTEILHOW BHU3YaJbHOW OMOPHI (CXEMBI, IIA0IOHHI,
ONOpHBbIE TAOJMIIBI); PEYEBOM OTYET O Mpolecce U pe3yibTaTe AEATENbHOCTH; BBIIOJIHEHUE



CTICIMATbHBIX 3aJaHuil, OOECIEeYMBAIOMINX KOPPEKIHIO PpEeryasaluy ydeOHO-TTO3HABATEIbHOM
JESATEeTbHOCTH U KOHTPOJIb COOCTBEHHOTO PE3yJbTaTa.

Hns obyuaromuxcsi ¢ 3[IP cymecTBeHHBIM SBISIOTCS HPUEMbI PabOTBHI C JIEKCHYECKUM
MatepuaioM 1o npeamery. [IpoBonuTcs crienuanbHas paboTa 1Mo BBEJCHHUIO B aKTHUBHBINA CIOBaphb
O0ydJaromuXxcs COOTBETCTBYIOIIEH TEpMUHONOTMH. l3ydaemble TEpMHUHBI BBOIATCS Ha
MOJIUCEHCOPHOW  OCHOBe, 00s3aTeNibHAa BU3yalbHAs MOAJCPXKKA, aJrOPUTMBI  pabOTBl €
OIpeIeTICHUEM, ONIOPHBIE CXEMBI JUIS aKTYyaJIH3allii TEPMUHOIOTHH.

B cBs3u ¢ ocoObiMu 0Opa3zoBaTenbHBIMU TOTpeOHOCTSIMH oOywaromuxcs ¢ 3I[1P, mpu
IUITAHUPOBAaHUM PAaOOTHI YUCHHUKA Ha YPOKE CIEIyeT MPHICPKUBATHCS CICTYIONINX MOMEHTOB!

1. ITpu ompoce HEOOXOIUMO: JaBaTh AITOPUTM OTBETA; Pa3peliaTh MOJIb30BATHCS TIAHOM,
COCTaBJICHHBIM IIPH IOATOTOBKE JOMAIIHEr0 3aJaHus; JaBaTh OOJbIIE BPEMEHHM TOTOBHUTHCS K
OTBETY Yy JIOCKHM; pa3peuiatb jaeiarTh INpeABAPUTEIbHBIC 3allCH, MOJb30BAThCS HATJIATHBIMU
OCOOUSIMHU.

2. Ilo BO3MOXXHOCTH 3a/laBaTh OOYYAIOUIMMCSl HABOJSIIME M YTOYHSIOUIME BOIPOCHI,
KOTOPBIE TIOMOTYT UM HOCJIEA0BATEIbHO U3JI0KUTh MaTepHaL.

3. CucremMaTHuecKd TPOBEPATh YCBOGHHE MaTepuaja 10 TeMaM YPOKOB, JUIs
CBOEBPEMEHHOT'0 OOHAPYKEHHS IIPOOEIIOB B IPOLICAIIEM MaTepualle.

4. B npouecce u3y4eHHs HOBOTO MaTepralia BHUMaHHE YUEHHKOB OOpaIaeTcst Ha Haubosee
CIIOXKHBIE pa3fenbl M3ydaeMoil Tembl. HeoOxomumo wamie oOpamaTbcss K HUM C BOIPOCaMH,
BBISICHSIONIMMH [TOHUMaHUE Y4eOHOTO Marepuana, CTUMYJIUPOBATh BOMPOCH MPH 3aTPYIHEHHIX B
YCBOGHUH HOBOTO MaTepuaa.

Mecto yueOHoro npeamera «®@u3uka» B yueOHOM IVIaHe

B cootBerctBum ¢ @enepasbHBIM TOCYAAPCTBEHHBIM 00OPa30BaTENbHBIM CTAHAAPTOM
OCHOBHOT'0 001ero oopazoBaHus yueOHbIH mpeamer «®Pu3nka» BXOAUT B NMPEIMETHYIO 00JIacTh
«EcTtecTBeHHBIE HAayKW» W SBISIETCS O0s3aTenbHBIM Uit u3ydeHusa. ConepkaHue ydeOHOTO
npeamera «®Pusnka», mnpenctaBieHHoe B paboueil mporpamme, coorBercTByeT PI'OC OOO,
oOpa3oBarebHOM  TporpaMMe  OCHOBHOTO  oOmero  oOpa3oBaHUsA,  aJalNTHPOBAHHOU
00pa3oBaTeNbHON MpOrpaMMe OCHOBHOI'O 00IIero o0pa3oBaHUs Uil O0y4aroIuXcs C 3aJeprKKOM
ncuxuyeckoro pasputus. OOmiee 4YMciao 4acoB, PEKOMEHJOBAHHBIX JJIS HU3y4eHHs (PU3UKU Ha
6a3oBoM ypoBHe, — 204 daca: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kinacce — 68 gacos (2
yaca B HeZIelN0), B 9 kiacce — 68 4acoB (2 yaca B HEJIETIO).



COAEPXAHUE YUYEBHOI'O ITPEAMETA «®PU3UKA»

7 KJIACC

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKIIEr0 MUPa

dusuka— Hayka o mpupoxe. Ssmenms mpuponsl (MCY). ®dusuueckue sBieHMS:
MEXaHUYECKUe, TeIIOBbIE, JIEKTPUUECKHE, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeluuuHBL. M3Mmepenue ¢usuueckux BemumuuH. Duzuyeckue npubopui,
Toepewnocmo usmepenuii. MexxryHapoHasi CUCTEMa EAMHHII.

Kak ¢usuka um Apyrue ecTeCTBEHHbIE HAYKH W3y4dalOT NpUPOAy. EcmecmeeHHO-HayuHbill
MemoO NO3HAHUA: HAON0OeHue, NOCMAHOBKA HAYYHO20 BONPOCA, BblOBUdNCEHUE 2UNOMES,
IKCHepUMeHm no npogepke 2unomes, 00vIACHeHue HabIvdaemoco aieHus. Onucanue Gu3u4ecKux
S6/ICHULL C NOMOWBIO MOOeJell.

[IpeameT 1 METOBI PUBHKHU.

Jemoncmpayuu®

1. MexXaHu4ecKue, TEMIOBbIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE SIBICHMSI.

2. dusuyeckue IpUGOPHI U IIPOLEAYPA NPAMBIX U3MEPEHHUI aHATIOTOBBIM M LHU(PPOBBIM
puOOpOM.

Jlabopamopnuvie pabomot u onvimaul

1.OnpeneneHue 1EHbI ACIEHUS] U3MEPUTEIHLHOTO MpUuOOopa (MCIONb3ysl TEXHOJIOTHYECKYIO
KapTy SKCIIEPUMEHTA).

2. VI3amepeHne pacCTOSHUH.

3. U3mepenune o0bEMa KUIKOCTH U TBEPIOTO Tea

4. Onpeoenenue pazmepos MAaivlx mei.

5. H3mepenuwe TemmepaTypsl TpHU TIOMOIIM >KHJIKOCTHOTO TEpMOMETpa H JaTyuKa
TEeMIIepaTypHhl.

6. Ilposedenue uccnedosanuss no npogepke 2unomesvl. OAIbHOCMb NONEMA WAPUKA,
NYWEHHO20 20PU3OHMANLHO, meM 6obuie, yem 6oblie 8blcoma nycKa.

Pa3nean 2. [lepBonayaibHble CBeeHHs 0 CTPOCHHH BellleCTBA

CtpoeHue BemIeCTBa: aTOMbl M MOJEKYIbl, ux pasmepsi. Onvimvl, 00KA3bl8arOWUE
OUCKpemHoe CImpoeHue geujecmad.

JBuxkenne yacTul] BemiecTBa. CBSI3b CKOPOCTU JIBHXKEHHS YacTHI[ C TEMIEpaTypoOi.
BpoyHoBckoe nBmxkeHue, mupdys3us. Bzaumooleucmsue yacmuy eewecmsed: NpUumadceHue U
OmmanKusauue.

ArperaTHple COCTOSIHHS ~ BEIECTBA: CMIpPOEHUe 2ad308, JHCUOKOCMeU U MEEPObIX
(kpucmaniuueckux) men. Bzaumocesasv medcoy ceolicmeamu eewecme 8 pA3HbIX A2Pe2amHbIX
COCMOAHUAX U UX AMOMHO-MOJEKVIAPHbIM cmpoeHuem. OcobeHHOCmuU azpecamuvlx COCMOSHUU
800bL.

Jemoncmpayuu®

1. Habmonenre 6poyHOBCKOTO JIBUKEHUSI.

2. Habmonenue nuddysum.

3. Habnwooenue ssnenuti, o0bACHAIOWUXCA NPUMANCEHUEM UIU OMMAIKUBAHUEM YACMUY

1 MC — »neMeHTBI cofiepKaHus, BKIFOYAIOIIIE MEXIIPEIMETHBIE CBA3H, KOTOPBIE IIOJAPOOHEE PACKPHITHL B
TEMATUICCKOM IIJIAHUPOBAHUU.

2 3)1601) 1 JaJie€ KypCuBOM 0603HaquBI TEMBI, U3YUCHHUEC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTEIILHOM ILIaHE. Hezlaror
CaMOCTOSTENILHO ONpeelsieT 00beM U3ydaeMoro MaTepHana.

3 Bee JlemoncTpanuu u JlaGopaTopHble paboThI, IPEACTABIEHHBIE B COAEPKAHNH, TOMYCKAeTCs (MOKHO) IPOBOIHTE,
HCTIOJNB3Ysl HHPOPMAITMOHHBIE M AJICKTPOHHBIC TEXHOJIOTHH (IIMPPOBBIE 00pa30BaTEIbHBIE PECYPCHI).

4 311ech U jajiee NPUBOAUTCS PACIIMPEHHBIH MIepedYeHb 1a00PaTOPHBIX PabOT U OIBITOB, U3 KOTOPOIO YUMTENb A€IaeT
BBIOOD MO CBOEMY YCMOTPEHHIO.



gewecmaa.

Jlabopamopuvie pabomol u onvimul

1. Oyenxa ouamempa amoma memooom ps008 (¢ ucnoav3osaruem homozpaguii).

2. OmnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHHUS Ta30B.

3. OnbIThl MO OOHAPY)KEHHIO JIEHCTBUS CHJI MOJICKYJISIPHOTO MPUTSKEHUS (2J1eKMPOHHAA
oemMoHcmpayus).

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

Mexanunueckoe nBuxkeHue. PaBHoMepHoe U HepaBHOMEpHOE JABIKeHHe. CkopocTh. CpedHnss
CKOpOCMb NPU HEPABGHOMEPHOM O8UMCeHUU. PaCUéT IyTH U BPEMEHU JABUKECHHUS.

SBnenue wHepuuu. 3akor unepyuu. Bzaumooeilicmeue men KAk NPUYUHA USMEHEHUs.
ckopocmu osudicenuss men. Macca xak mepa unepmuocmu mena. IlnotHocts BemmectBa. Céa3b
NJIOMHOCMU C KOJIUYECN8OM MOIeKY 8 eOuHuye 00véma eeujecmaa.

Cuna kak xapakTepucTuka B3auMmonencTBus Tten. Curna ynmpyeocmu u 3akoH ['yka.
Hsmepenue cunvl ¢ nomowwro Ounamomempa. SIBneHWe TATOTEHUS U cuina Tsokectu. Cuna
msocecmu Ha opyeux naianemax (MC). Bec tena. HeBecomocts. Ciio’keHHE CHII, HAPABICHHBIX 110
onHou mpsMoil. PaBHopelictByromas cuin. Cuna mpenus. Tpenue CKONbiiceHUs u mpeHue NOKO.
Tpenue 6 npupooe u mexnuxe (MC).

Jemoncmpayuu®

1. HaGroieHre MeXaHun4ecKoro JIBHKEHUS Tea.

2. N3mepenune ckopocTy MPSIMOIMHEHHOTO ABHKEHUS.

3. HaGnronenue siBiieHUs] HHEPLIWH.

4. Habmroienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.

S. CpaBHeHHE MaccC 10 B3aUMOJCHCTBHUIO TEJL.

6. CrnosxeHue cull, HampaBJICHHbBIX 110 OJHON MPSIMOH.

Jlabopamopnuvie pabomovt u onvimul

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO IBMKEHHS (IIapUKa B KUIKOCTH, MOJEIH
AIEKTPUUYECKOTO aBTOMOOUJIS U T. 11.) (JIeKMPOHHAA 0EMOHCIMPAYUSL).

2. Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHHUSI OpyCKa WM IIapuka Mo HaKIOHHOM
IIJIOCKOCTH.

3. Ornpenenenre MIOTHOCTU TBEPAOTO TeNa.

4. OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (Iedopmaiiuu) npy>KuHbI OT
MIPUIIOKEHHOM CHUIIBIL.

S. OMBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTE CUJIBI TPEHUSI CKOJIBKEHHS OT Beca Tella ’

XapaKkTepa COMMPHUKACAOIINXCH HOBerHOCTeﬁ.

Pa3nen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3oB

Hasnenne. Cnocobvl ymeHvuienus u ygenudenus oasienus. Jlaeienue easa. 3asucumocms
oasneHuss eaza om 00véma, memnepamypsl. Ilepedaua Oagnenus meeépOLIMU Mmeramu,
acuoxocmsamu u eazamu. 3axon Ilackans. Ilneemamuueckue mawiuHvl. 3aBUCUMOCTH JaBIICHHS
KHUAKOCTU 0T TyOuHbl. Coodwarouuecs cocyosl. I uopasiuyeckue mexanusmol.

Atmochepa 3emnu m armochepHoe naBieHue. [lpuuumsl cyuecmeosanus 6030YVUIHOU
obonouku 3emnu. Onvim Toppuuennu. Hzmepenue ammocgepHozo oOagreHus. 3agucumocms
ammocgepro2o  0asieHuss om 8blcOmvl HAO YpoeHem mops. Ilpubopvr 0ns  uzmeperus
ammocgheprozo dagnerus.

Heticmesue dcuokocmu u 2aza Ha noepyr*cEéHHoe 8 Hux meno. BrITalkuBaromas (apxuMenoBa)
cuna. 3axkon Apxumeoa. Ilnaeanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBUCUMOCTbH JaBIICHUS T'a3a OT TEMIIEPaTyPHI.
2 [lepenaya naBiaeHUs KUIKOCTHIO U Ta30M.

3. Coobmaromuecs: CoCypl.

4 IMaapaBnuueckwuii mpecc.



5. [TposiBnenue necTBus aTMOCHEPHOTO JTABJICHHUS.

6. 3aBHCUMOCTh BBITAJKMBAIOMIEH CHUJIBI OT 00bEMaA MOTPYKEHHOW YacTH Tena M
IJIOTHOCTH KHUAKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITECHEHHON KUIKOCTH.

8. VYcnoBue 1ulaBaHMs Ted: IUIABAaHWE WIM IOTPYXKEHHME Te€l B 3aBUCUMOCTU OT

COOTHOIICHUS TUIOTHOCTEH Tella U KUIKOCTH.
Jlabopamopnwvie pabomot u onvimul

1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMA MOTPYKEHHOU B KUIKOCTh
4acTH Tea.

2. OrmpeziesieHne BBITAIKUBAIOLIEH CHIIBI, JCHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
KHUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTHM BBITAJIKHMBAIOLIEH CHJIbI, JEHCTBYIOLIEH Ha TEIO B
KHUJIKOCTH, OT MaccChl Teja.

4. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJKHUBAIOIIEH CUJIbI, JEHCTBYIOIIEH
Ha TeJO B )KUAKOCTH, OT 00bEMA NOrpyKEHHON B )KUAKOCTh YACTH TeJIa U OT IIOTHOCTH XKHUJIKOCTH.

S. KoHctpynpoBanue apeoMerpa WM KOHCTPYMPOBAHME JIOAKH W ONpEICICHUE €€
Ipy30N0bEMHOCTH.

Pa3zgea 5. Pabora u MOIIHOCTB. JHEPruUs

Mexanunueckast pabota. MOIIHOCTb.

[TpocThie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAA MJIOCKOCTh. [lpasuno pagnogecus pvluaza.
Ipumenenue npasuna pasnosecus pvluaza xk 0610Ky. «3onomoe npasunoy» mexanuxu. KI1J| npocTbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckas 3Heprusi. Kunemuueckas u nomenyuanvHas suepeus. Ilpespawenue oonozo
8UO0A MeXAHUYecKolU IHepauu 8 Opy2ou. 3aKOH COXPAHEHUSI SHEPTUU B MEXaHUKE.

Hemoncmpayuu

1. [IpuMepsl POCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomot u onvimot*

1. Omnpenenenue pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHUU Teja II0
TOPU30HTAIBHON TOBEPXHOCTH.

2. UccnepoBanue ycnoBuil paBHOBECHUS pbluara.

3. N3mepenne KIIJ[ HaKTOHHOM MIIOCKOCTH (271€KMPOHHAA 0EMOHCMPAYUL).

4. N3yuenne 3akoHa  COXpaHEHUS] MEXAHUYECKOM  SHEpruu  (271eKmpoHHasAn
oemoncmpayu).
8 KVIACC

Pa3nen 6. TenuioBble siB1eHUS

OCHOBHbBLE NONONCEHUSI MOJLEKYISIPHO-KUHEMUYECKOU meopuu cmpoeHnust eewecmea. Macca
U pazmepuvl amomos u monexyi. Onvimol, NOOMEePHCOaArOUUe OCHOBHbLE NOJIONHCEHUS MONEKYIAPHO-
KUHEMUYeCcKol meopuul.

Mogenu TBEPIOTO, KHUJIKOTO U Ta3000pa3HOr0 COCTOSIHUMN BellecTBa. Kpucmaniuueckue u
amopduvie mena. O6vsicHeHUe CBOUCME 24308, HCUOKOCHEU U MEEPObIX MeJl HA OCHOBE NOLONCEHUL
MONEeKYIsApHO-KuHemudeckou meopuu. CMauuBaHUEe U KanuiiapHele seneHus. Teniosoe
pacwupenue u cocamue.

Temneparypa. Cssi3b memnepamypuvl co CKOPOCMbI0 MENI08020 OBUNCEHUS YACTUY.

Buytpennss sHeprus. Cnocobvl usmenenuss 6HYmMpeHHel 3SHepeuu: menionepeoayda u
cosepuierue pabomoi. Buovr mennonepedauu: menionpoeooOHOCmb, KOHBEKYUs, U3yHeHUe.

KonuuectBo TemnoTel. Yoenvnas mennoémrxocms eewecmeéa. Tennoobmen u mennogoe
pasHosecue. Ypasuenue menniogoco baniauca.

[Thasnenue u omeepoesanue KpUCMANIUYECKUX ewecms. YOenvnas menioma nidaéieHus..
Ilapoobpaszosanue u xonoencayus. Hcenapenue (MC). Kunenme. Yoenvnas menioma



napooodpazosanus. 3a8UCUMOCNL  MeMNepamypvl KUNEeHUs Om ammocgepHo20 O0asieHus.
Brasicnocmo 6030yxa.

DHeprus TOIUBA. YoenbHas menioma c20paHusi.

Hpunyuner pabomer mennosvix Osucameneu. KIIJ[ mennogoeo oeucamens. Tennogvle
osuecamenu u 3awuma okpyacaowei cpeovi (MC).

3axon coxpanenus u npespawerus sHepauu 8 menaogvix npoyeccax (MC).

Hemoncmpayuu

1. Habnronenne OpoyHOBCKOTO ABHKEHHSL.

2. Hab6monenue quddysun.

3. HaGmoienue SBiICHUI CMAYMBAHMS U KAMJUTSIPHBIX SBJICHUIA.

4. Habutoienue TemnoBoro paciupeHus Ted.

S. V3meHeHne naBneHHs ra3a Mpu U3MEHEHHH 00bEMa M HarpeBaHUU WIIA OXJIAXKICHHUH.

6. [IpaBuiia u3MepeHus TeMIeparypsbl.

1. Bupael Terionepenayu.

8. OxmnaxieHue Ipy COBEpIICHUH PabOThI.

9. HarpeBanue nipu coBepiiieHur paboThl BHEITHUMH CHIIAMH.

10.  CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.

11.  HaGmromeHue KATICHUS.

12. HalGmropeHue mOCTOSHCTBA TEMIIEPATypPhl PHU TJIaBICHUU.

13. Mopaenu TerIoBbIX ABUTaTENIEH.

Jlabopamopnvie pabomot u onvimul

1. OnpITbl MO  OOHAPYKEHUIO  ACUCTBHUSI CHJI  MOJIEKYJISIPHOTO  MPUTSKEHUS
(271eKmpoHHan 0emoHcmpayus).

2. OnpIThI 110 BRIpAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.

3. OnbIThI 10 HAOTIOEHHUIO TETIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH U TBEPABIX TE.

4. Ormpesenenue qaBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

5. OnbITHI, AEMOHCTPUPYIONINE 3aBUCHUMOCTH JIaBJICHHS BO3AyXa OT €ro o0bhéMa u
HarpeBaHUs WU OXJIaKICHUS.

6. IIposepka ecunomesvl NUHENHOU 3A8UCUMOCIIU OJIUHBL CMONIOUKA HCUOKOCMU 8
mepmMomMempuieckol mpyoxke om memnepamypbi.

7. Habmroienne n3MeHeHus BHYTPEHHEW SHEPTUU Tejla B pe3yNbTaTe TeIUIonepeaun 1
paboTHl BHEUTHUX CHIL.

8. HccnenoBanue siBieHus TEII0oOMeHa MpU CMEIIMBAHUH XOJIOTHOW U TOpsiueid BOJBI.

9. Onpedenenue Koauwecmea meniomol, NOJYYEHHO20 B000U NpU MenioooMeHe ¢
HazpembviM MemaiiuiecKkum YuiuHopoMm.

10.  HccnenmoBaHue mporiecca HCTIapeHUsl.

11.  OmpeneneHue OTHOCUTENHHON BIKHOCTH BO3yXa.

12. OnpedeneHnue yoenvbHOU meniomol N1as1eHUs 1b0d.

Pazgen 7. diiekTpuyeckne 1 MarHuTHbIE SIBJICHUS

Onexmpuzayus men. JIBa poaa 3IE€KTPUUYECKUX 3apsA0B. B3anmonelicTBre 3apsiKeHHBIX TE.

Onektpuueckoe mone. lpunyun cynepnosuyuu 31eKmpudeckux noieu (Ha KayecmeeHHoM
yposHe).

Hocumenu snekmpuueckux 3apsaoos. OnemenmapHvlli daekmpudeckuti 3apsad. Cmpoerue
amoma. [IpOBOTHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsiia.

OJIeKTpUYECKUN TOK. Yenosus cywecmeosanus anekmpuuecko2o moka. VICTOUHHKH
MOCTOSIHHOTO TOKa. JIeHCTBUS DSIEKTPUYECKOro TOKa (TEmIOBOE, XHMHUYECKOE, MAarHUTHOE).
DnekmpuuecKkuti moxK 8 HCUOKOCMAX U 2a3ax.

Pabota 1 MOIITHOCTB ANEKTPUYECKOTO TOKA. 3akoH [Jocoynas—Illenya. Dnekmpuueckue yenu
u nompebumenu 9I1eKMpUUEcKol SHepeuu 6 Owvimy. nekTpuyeckas uenb. Cuna  ToKa.
DnexTpuueckoe HanpspokeHue. COmpoTHBICHHE POBOJHUKA. YoenvHoe conpomusieHue 6euecmaa.



3akon OMa nsa ywyactka uenu. IlociaegoBaTenbHOE M MapauieIbHOE COCAMHEHHUE MPOBOJIHUKOB.
Kopomkoe 3amvikanue.

ITocTostHHBIE Mar"HuThl. B3auMoneilicTBHEe NOCTOSHHBIX MAarHutoB. Maenumnoe noie.
Maenumnoe none 3emnu u e2o sHaueHue 0aa xcuznu Ha 3emne. Onvim Ipcmeda. Maenumnoe none
anekmpuieckoeo moka. Ilpumenenue snekmpomacnumos 6 mexruke. /leiicmeue MacHumHo20 noJs
HA NPOBOOHUK C  MOKOM. Jlekmpoosucamenb NOCMOAHHO20 moKa. Hcnonvzosanue
anekmpoogueamereli 8 MeXHUYeCKux yCmpoucmeax u Ha mpaHcnopme.

Onvimet ~ @apaoes.  Henenue  snekmpomacnumuou  unHoykyuu. Ilpasuno  Jlenya.
Onexmpoeenepamop. Cnocobvl noayueHuss 31eKmMpuyeckol 3Hepeuu. IJICKTPOCTAHIIMM Ha
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTHUH.

Hemoncmpayuu

1. DnekTpu3anus Teil.

2. JIBa posia aJIeKTpUYECKUX 3apsI0B U B3aUMO/JICICTBHE 3apsyKEHHBIX TEll.
3. YCTpOUCTBO U JEHCTBHE IIEKTPOCKOIIA.

4. DneKTpocTaTHUeCcKas HHAYKIIHS.

S. 3aKOH COXpaHEHUs ICKTPUUCCKUX 3aPsI0B.

6. [TpoBOAHUKY M TUAIEKTPUKH.

7. MopennpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.

8. HcTouyHMKH TOCTOSIHHOTO TOKA.

9. JlecTBUSI 3JIEKTPUUECKOTO TOKA.

10. DJIEKTPUUYECKUHN TOK B )KHIKOCTH.

11. I"a30BbIit pazps.

12. M3mepeHue CUIIbI TOKa aMIIEPMETPOM.

13.  M3mepeHue 3JIeKTPUIECKOTO HAMPSKEHUS BOJIBTMETPOM.

14.  Peoctat u Mara3uH CONMPOTUBJICHHIA.

15. B3anmoneiicTBre MOCTOSIHHBIX MarHUTOB.

16.  MoaenupoBaHue HEBO3MOXKHOCTHU pa3zeNieHus MOJICOB MarHUTa.
17.  MopaenupoBaHue MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OmneIT Opcrena.

19. MarnuTtHoe nojie Toka. JJIeKTPOMarHur.

20.  Jle#icTBHME MarHMUTHOTO IOJIS HA IPOBOJHUK C TOKOM.

21. DneKTpOoABUTaTEIb IOCTOSTHHOTO TOKA.

22.  HccnenoBaHue SIBJICHHS SJIEKTPOMArHUTHON MHIYKIIUH.

23. OmnbrTel @apayest.

24.  3aBUCHUMOCTbH HAIPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUI €T0 BOSHUKHOBEHHSI.
25. DNEeKTPOTeHEePaTOP MOCTOSTHHOTO TOKaA.

Jlabopamopuwvie pabomol u onvimul

ONEITEI IO Ha6J'IIO)IeHI/IIO OJICKTpHU3alUH TCII I/IHI[yKIII/IeI\/'I " IIpHU COITPUKOCHOBCHHU.
HccnenoBanue NeHCTBUS IEKTPUIECKOTO OIS HA TIPOBOJIHUKH U JTUDIIEKTPUKH.
COopxka u mpoBepKa pabOThI AIEKTPUIECKON IETH MTOCTOSTHHOTO TOKA.

W3mepenue u peryinupoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPsKEHUS.

Hccneoosanue  3asucumocmu  Culvbl mMoKd, uoywjeeo uepe3 pe3ucmop, om
CONPOMUBIIEHUSL PE3UCMOPA U HANPANCEHUS HA pe3ucmope.

ook wdE

7. Onvimoel, 0eMOHCmMpupyIOwWue 3a8UCUMOCTb  IJIEKIMPULECKO20  CONPOMUBTIEHUs
NPOBOOHUKA OM €20 ONUHbL, NIOWAOU NONEPEUHO20 CedeHUs U Mamepuad.

8. IIposepka npasuna crodxiceHus HANPAXCEHUN Npu NOC1ed08ameNbHOM COeOUHEeHUU
08YX pe3uUcmopos.

9. IIposepka npasuna 0715 CUbl MOKA NPU NAPATLLENbHOM COEOUHEHUU PE3UCTOPOS.

10. Omnpenenenne padOTHI JIEKTPUUECKOTO TOKA, UIYIIETO YepPe3 PE3UCTOP.

11. Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.



12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMITOUKY, OT HAPSKCHUS
Ha HEN.

13.  Onpeoenenue KIIJ] nacpesamens.

14.  HccnenoBaHue MarHUTHOTO B3aMMOJAEHCTBUS MOCTOSTHHBIX MarHUTOB.

15. HM3yyeHwe MarHMTHOTO MOJS TOCTOSHHBIX MAarHUTOB MpPH UX OOBEAUHEHUU U
pa3aeneHuH.

16.  HccnenoBanue 1eHCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbl B3aUMOJEHCTBUS KATYILIKH C TOKOM
Y MarHuTa OT CHJIbI TOKA U HalpaBlIeHUS TOKA B KaTYIIIKe.

18.  M3yueHwue AeHCTBUS MAarHUTHOTO IOJISl HA IPOBOJHUK C TOKOM.

19.  Koncmpyupoearnue u uzyuerue pabomol 1eKmMpoosuUcamers.

20.  Hsamepenue KIIJ] anexTpoaBUTaTeIbHON YCTaHOBKH.

21.  OmnbIThl MO KCCIEIOBAHUIO SBJICHHS 3JEKTPOMArHUTHON MHIYKIMH: HCCIEI0BAaHUE

W3MEHEHUH 3HAUYCHUS U HaIpaBJICHHUA HHAYKIIHOHHOI'O TOKaA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHUSA

Mexanuueckoe nBuxkeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHHYECKOTo JBIDKeHUs. PaBHOMepHOe mpsMoiMHEWHOe JBWXeHue. Hepasnomepnoe
npamonuneunoe oegudicenue. CpenHSss U MSHOBEHHAS CKOPOCMb Mmead Npu HEpasHOMEPHOM
08UIICEHUU.

Yckopenue. Pagnoyckopennoe npamonuneiinoe osudicenue. CBoOOaHOE maneHue. Onvimbl
Tanunes.

Jlunetinas u yenoeas ckopocmu. Llenmpocmpemumensnoe yckopenue.

IlepBbiit 3akoH Herorona. Bropoii 3akoH HerotoHa. Tperuii 3akoH HerotoHa. [lpunyun
CYynepno3uyuu Cui.

Cuna ynpyeocmu. 3axon ['yka. Cuna mpeuus: cuia mpenus CKOIbHCEHUS, CUNA MPEHUs]
noKost, opyaue uobl MpPeHus.

Cuna TsKECTH W 3aKOH BCEMHPHOTO TITOTEHHS. YCKOpEHHE CBOOOJHOTO TaJCHHUS.
Heuoicenue nnanem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocmwv. Hesecomocms u
nepezpysKu.

PaBHOBecue marepuanbHOW TOUYKH. AbOcontomuo meépooe meno. Pasnosecue meépooco
meia ¢ 3aKpeniéHHol ocvio epaujerus. MOMEHT Cunbl. [lenmp msscecmu.

Umnynec Tena. Mzmenenue umnynvca. Hmnynoc cunvl. 3aKOH COXpaHEHHS HMITYJbCA.
PeaktuBnoe nemxkenue (MC).

Mexanuueckass pabota W MouHOCTb. Pabora cun Tspkectu, ynpyeocmu, mpenus. Céssvb
oHepeuu u padbomwl. [loTeHIMaNbHAsE SHEPruUs Teja, MOAHATOTO HaJl IMOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnas suepeus cocamou npyscunst. Kunernueckas sueprus. Teopema 0 KuHemu4eckou
9Hepauu. 3aKOH COXPaHEHMsI MEXaHUYECKON YHEPIHUH.

Hemoncmpayuu
1. Habnronenne MexaHM4YecKoro ABMXKEHHSI TeJIa OTHOCUTENBLHO PAa3HbIX Tel OTCUETA.
2. CpaBHeHME TyTE€d U TPACKTOPUN JBHUKEHHS OJHOTO M TOTO XK€ Tela OTHOCUTEIBHO

Pa3HBIX TECJI OTCUETA.

3. W3mepenne CKOpOCTH U YCKOPESHHS TPSMOJIMHEHHOTO JIBHYKEHUS.

4. HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBHIKEHUSI.

S. Habmtoienue aBr>keHus Tela o OKPYXHOCTH.

6. Habmionenne MexaHWYeCKUX SIBICHUM, MPOUCXOIAIIMX B CHCTEME OTCYETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBMDKCHUH OTHOCHTEIILHO KaOWHEeTa (PU3HKH.

7. 3aBUCHMOCTh YCKOPEHHS TeJla OT MacChl Tella U ICUCTBYIOIICH Ha HETO CHIIBI.

8. Hab6mronenue paBeHCTBa CHJT TP B3aUMOJICHCTBUN TEJI.

9. N3meneHune Beca Tena Ipyu YCKOPEHHOM JIBUKCHUH.



10.  Ilepemauda uMmrynbca MpHu B3aUMOJCHCTBUU TEJ.

11.  IlpeoGpa3oBaHUs SHEPTHH IIPU B3aUMOICHCTBHHU Tell.

12.  CoxpaneHue uMIynbca Ipu HEYIPYroM B3aUMOJICHCTBUH.

13.  Coxpanenue umnymibca Ipu abCOIOTHO yIPYroM B3aUMOCHCTBUU.

14, Hal6mronenre peak THBHOTO JIBHOKCHHS.

15. CoxpaHeHue MEXaHU4EeCKOH SHEPTHH MTPU CBOOOTHOM Ta/ICHHUH.

16.  CoxpaHeHHe MEXaHMYECKOM »HHEPrUM TMpH JBMKEHUM Tejla IO JEHCTBHEM
MPY>KUHBIL.

Jlabopamopnwvie pabomovt u onvimul

1. Koncmpyuposanue mpaxma 0ns paseona u 0anvHeliue20 pasHOMePHO20 OBUINCEHUs
WapuKa uiu menedxtcKu.

2. Omnpenenenue cpefaHell CKOPOCTH CKOJBKEHHs OpycKa WM JBM)KCHUS IIapUKa IO
HAKJIOHHOM IIOCKOCTH.

3. OmnpeneneHre yCKOpPEeHMsI Tejla MPU PaBHOYCKOPEHHOM JABM)KEHHUU IO HAKJIOHHOM
IUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTU IIyTH OT BPEMEHM IPU PABHOYCKOPEHHOM JBUKEHUU

0e3 HayaIbHOU CKOPOCTH.

5. [Ilposepka cunome3vl.: eciu npu pasHOyCKOPEHHOM OBUINCEHUU Oe3 HAUATbHOU CKOPOCMU
nymu OMHOCAMC KAK psi0 HEYEMHbLIX Yucel, mo COOMEEMCMmEYIouue npoMeNCymKu 6pemeHU
OOUHAKOBYI.

6. HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHUS CKOJBKEHHUS OT CHIIBI HOPMaJbHOTO
JaBIICHHUSL.

7. Omnpenenenue kodppuimeHTa TPEHUS CKOIBKCHHS.

8. Omnpenenenne XECTKOCTH TPYKUHBIL.

9. Omnpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BWKEHUHM Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.

10.  Ompenenenue paGOThI CHJIBI YHOPYTOCTH NpU HOABbEME Ipy3a C UCIOIb30BAHUEM
HETIOJIBM>KHOTO U TIOABIKHOTO OJIOKOB.

11.  M3yyeHue 3aKOHA COXPaHEHHs SHEPIUH.

Pa3nesn 9. Mexannveckue KoJie0aHusi H BOJTHBI

KonebatenbHoe namxeHne. OCHOBHBbIE XapaKTEPUCTUKU KoJeOaHUN: MEpHOJ, 4YacToTa,
amruTyna.  Mamemamuyeckut u  npyscunuvll  masmuuxu. Ilpeepawenue dHepeuu npu
KOIeOamenbHOM O8UNCEHUU.

3aryxatomue Konedanus. BeiHykeHHble Konebanus. Pe3onanc.

Mexanuueckre BoJaHbI. CBOWCTBAa MEXaHUUECKUX BOJIH. [IpodonbHble u nonepeunsvie 80JHblL.
Jnuna eonnvl u cxopocmv eé pacnpocmpanenusi. Mexanuueckue 6onHbL 6 mMEEpOOM meie,
ceticmuyeckue 801wl (MC).

3ByK. I pomrxocms 38yka u evicoma mona. Ompadsicenue 36yka. Mngpazeyx u ynompaszeyx.

Hemoncmpayuu

1. Habmonenue xone6aHuii T moj 1eHCTBUEM CHIIBI TSHKECTH M CUITBI YIIPYTOCTH.

2. Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. Habmroienne BeIHYXIEHHBIX KOJIEOaHUI 1 pe30HaHCcA.

4, PacripocTpaneHre mpo0IbHBIX B IMTOTICPEYHBIX BOJTH.

5. HabmtoieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomol u onvimul

1. Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.

2. OmnpeneneHre 4YacToThl W TepuoAa KoleOGaHWW  TMPYKHUHHOTO  MAasTHUKA
(371eKmponHan 0emoncmpayus).

3. HccnenoBanne 3aBUCUMOCTH TIEpUO/Ia KOJEOAHM MOJBEIICHHOTO K HUTH Tpy3a OT

JJIHNHBI HUTH.



4. HccnenoBanue 3aBUCMMOCTH IIeproJa KOJIeOAaHNH MPY)KMHHOTO MAsTHUKA OT MacChl
rpy3a (31eKmpoHHas OeMOHCMPAUUSL).

5. IIpoBepka HE3aBUCUMOCTH NEpHOja KOJIEOAHUH Ipy3a, MOJBEIIEHHOIO K HHUTH, OT
Macchl rpysa.

6. OmnbIThl, JEMOHCTPUPYIOIIKME 3aBUCHUMOCTb IIepuojia KoJeOaHUl IpyKUHHOTO
MasATHUKA OT MAaCChI I'py3a U JKECTKOCTH IIPY>KUHBI.

7. W3mepeHue yckopeHusi CBOOOIHOTO NMAJACHUs (271eKMPOHHAA 0eMOHCMPAYU).

Pa3zgea 10. DjekTpoMarHuTHoOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI

DNEKTPOMarHUTHOE IMoJie. DJIEKTPOMAarHUTHbIE BOJHBL. Ceoticméa 91eKmpoMaHUMHBIX
goan. llkana snekmpomacHumuslx 6oaH. Mcnonv3osanue 31eKmMpoOMASHUMHbBIX 80H OJisl COMOBON
ceA3U.

DnekTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BonHOBEIE cBOWCTBA CBETA.

Hemoncmpayuu

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIe cBOlicTBa CBETA.

Jlabopamopnvie pabomot u onvimeul

1. W3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TeseoHa.
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Pa3nen 11. CBetoBble siBJI€HUS

JlyueBas mopmens cBera. VMcrounuku cBera. [lpsamonunenunoe pacnpocmpanenue ceemad.
3ammenus Coanya u Jlyner. OTpaxkenue cBeta. [lnockoe 3eprano. 3axon ompasxicenus ceéema.

[Ipenomnenue cBera. 3aKoH MpeNoMIIeHUs1 cBeTa. [lonnoe enympennee ompasicenue ceema.
Hcnonvzosanue nonno2o 6HympeHne20 Ompaicenusi 8 ONMu4ecKux c6emosooax.

Jlunza. Xon mydeit B nmH3e. Onmuueckas cucmema omoannapama, MUKpPOCKONA U
meneckona (MC). I'nas kax onmuueckas cucmema. bausopykocms u 0anbHo3opkocme.

Pasznooicenue 6enoco ceema 6 cnexmp. Onvimvl Hvromona. Cnoowcenue cnekmpanbHuix
Y8emos.

Hemoncmpayuu

1. [IpssMonMHENHOE pacIIPpOCTPAHEHHUE CBETA.

2. OTtpaxkeHue cBeTa.

3. [Tonyuyenne n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.

4. [Ipenomnenue cBera.

S. OnTruyeckuii CBETOBO/I.

6. Xon ntyueil B coOuparoleit aunse.

7. XoJ ny4deil B pacCEMBAIOIIEH JIMH3E.

8. [Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.

9. [Tpunmn neficTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10.  Mopens rnasa.

11. Pa3znosxenune 6enoro cBera B CIEKT).

12.  Tlomydenue 6enoro cBeTa Mpu CIOKEHUU CBETAa PA3HBIX 1BETOB.

Jlabopamopnwvie pabomovt u onvimul

1. HccnepoBanue 3aBUCUMOCTH YIJla OTPa)KEHHsI CBETOBOIO JIyda OT yrija HaJeHHus.

2. N3ydenne xapakTepucTHK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.

3. HccnegoBanue 3aBUCMMOCTH YIJia MPEIOMJIEHUS] CBETOBOIO Jiyya OT yrjla MaJeHUst
Ha TPaHUIIE «BO3AYX—CTEKION.

4. [Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

S. Omnpenenenre (OKYCHOIO PacCTOSHUS U ONTHUYECKOW CHJIbI cOoOMparomiel JIHH3BI
(21eKmponnan demoncmpayus).

6. OnBITHI IO Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP (21€KMPOHHAA OEMOHCMPAUUL).

7. OnBITH O BOCHPUSTHIO IIBETA MPEAMETOB MPH HX HAOIIOICHUU Yepe3 IBETOBBIC

(UITBTPHI.



Pa3nen 12. KBanToBble iBJIeHUS

Onvimul Pezepghopoa n mitanetapHas mMojieinb aroma. Moaens atoma bopa. Hcnyckanue u
noznowjenue ceema amomom. Keanmur.

PannoaktuBHOCTh. Anvga-, bema- u camma-uznyyenus. CTpOEHHE aTOMHOIO spa.
Hyknonnas moodeno amomnoeo aopa. Hzomonvl. Paoduoakmuenvie npespawenus. I[lepuoo
noaypacnada amomHwix soep.

SnepHble peakyy. 3aKOHBI COXPAHEHUs 3apsI0BOTO M MAacCOBOTO uucel. Peakyuu cunmesa
u oenenus si0ep. Uemounuku suepeuu Connya u 36é30 (MC).

Snepuas snepretuka. Jeticmsus paouoakmusHulx usiydenuil Ha xcugvle opeanusmol (MC).

Hemoncmpayuu

1. CrieKTphl U3J1ydyeHUs U MOTJIOIIEHUS.

2. CrieKTphl pa3HyuHbIX T'a30B.

3. CrnexTp Bomopo/a.

4. Habmonenue TpekoB B kamepe BunbcoHa.

S. Pabora cuérurka MOHU3UPYIOMINX U3TYyICHHM.

6. Peructpanus u3nydeHus IpupoOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuvie pabomot u onvimul

1.  HabnioodeHnue cniowHblx u TUHEUYaAmMblX CHeKMpPO8 U3YUeHUsL.

2. HccnegoBanue TpeKoB: M3MEPEHHE SHEPTHUU YACTHUIIBI 110 TOPMO3HOMY NyTH (110
dboTorpadusam) (3J1eKmpoHHAA OEMOHCMPAUU).

3. N3mepenue paaroakTUBHOTO (hOHA (21€KMPOHHAA 0EMOHCIMPAUUSL).

IToBTOpHTEBLHO-0000 AN MOIYIb

[ToBTOpUTENBEHO-0000MIAIOLINI MOy Ib MPEIHA3HAYEH /ISl CUCTEMAaTU3alul U 0000IIEeHUS
MIPEIMETHOTO COJIEP’KAaHUSI U OIBITA AEATEIbHOCTH, IPUOOPETEHHOTO MPU M3YyYEHUH BCEro Kypca
¢bu3uKu.

IIpn u3ydyeHnHn JaHHOTO MOAYJIS PEAIM3YIOTCSA U CUCTEMATU3UPYIOTCS BUIBI IEATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIeUMBAETCS JJOCTH)KEHUE MPEAMETHBIX M METAPEAMETHBIX TUIAHUPYEMBIX
pe3ynbTaToB 00yuyeHus, (GOpMUPYETCSl €CTECTBEHHO-Hay4YHasi IPaMOTHOCTb: OCBOCHHE HAYYHBIX
METOZOB HCCIEOBaHMUs SIBJICHUH TNPUPOABI U TEXHUKH, OBJIAJCHHE YMEHHUSAMH OOBSICHSITH
¢bu3nueckue sBIEHUS, IPUMEHSS MOJIyY€HHbIE 3HaHUsI, pelIaTh 3a/1a4k, B TOM YHCJIe KaYeCTBEHHbIE
U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIAIBHO NEATEIBbHOCTHBIA XapaKTep JAHHOIO Pa3fela pealu3yercs 3a C4ET TOro,
YTO y4alluecs BBIIOJIHAIOT 3aJaHusl, B KOTOPBIX UM IIPEIaraeTcs:

" Ha OCHOBE IIOJIyUEHHBIX 3HAHUN pacro3HaBaTb W HAYYHO OOBACHATH (HU3HUECKHE
SIBJICHHS B OKPYKAIOLIEN IIPUPOAE U TOBCEIHEBHOMN KU3HH;

" HCIIOJIb30BATh MO PyKOBOJCTBOM I€/1arora Hay4yHble METO/Ibl UCCIIEOBAHUS (PU3NUECKUX
SBJICHUH, B TOM YHMCJIE AJI1 IPOBEPKU THIIOTE3 U MOIYYEHUS TEOPETUUECKUX BBIBOJIOB;

" OOBSCHATH C OMOPON HAa MUIAKTHUYECKUN Marepuall Mocie OOCYXICHHUS C TeIaroroM
HayyHble OCHOBbI HanOojee BaXXHBIX JIOCTHXKEHHH COBPEMEHHBIX TEXHOJOTHH, Hampumep,
MIPAKTUYECKOTO MCIOJIb30BaHUs PA3IMYHBIX UCTOYHUKOB 3HEPIMU HA OCHOBE 3aKOHA IIPEBPAILCHMS
U COXPaHEHUs BCEX U3BECTHBIX BUJIOB DHEPTHH.

Kaxnmas w3 TemM [MaHHOrO pasjiena BKIKOYAET OKCHEPUMEHTAIBHOE HCCIEA0BaHUE
o0o0IIaroniero xapakrepa Ha yCMOTpPEHME Iefarora W IpH ero momoimnu. Pasznen 3aBepriaercs
MIPOBEACHUEM JTMATHOCTUYECKOM M OLIEHOYHOM pabOoThI 32 KypC OCHOBHOM IITKOJIBI.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA VYEBHOI'O IIPEJMETA «D®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIET'O ObPA30OBAHUIA

B nenom pesynbTaThl ocBoeHHs oOydarommmucs ¢ 3IIP yueOHOro mpemmera «®Duszmkar
JOJDKHBI COBIMANaTh C pesyinbratamMu DenepalbHON paboueil mporpaMmbl OCHOBHOTO OOIIETO
oOpa3oBaHus.

Haubonee 3HaYMMBIMU SIBISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

B pesynpraTe wu3ydyeHuss (U3WKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUA Yy
obyuatomerocs ¢ 3IIP 6yayT copMupoBaHsb! ClieAyrOIIME JUYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTproTHYECKOro BOCIIMUTAHUSA:

IPOSIBIIEHUE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM (pm3ndeckoit
HAYKH;

LIEHHOCTHOE OTHOIIEHHUE K JTOCTH)KEHUSM POCCUNCKUX YUEHBIX-(U3UKOB,;

2) rpa)x/1aHCKOI'0 U 1yXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

TFOTOBHOCTh K aKTHBHOMY Y4YacCTHIO B OOCY)XKJIEHHHM OOIIECTBEHHO-3HAUUMBIX M ITHUYECKHX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM JTOCTHIKECHUN (PH3UKH;

0CO3HaHHME B)KHOCTU MOPAJIbHO-3TUYECKHUX MPUHIIUIIOB B IEATEILHOCTH YUEHOIO;

3) 3CTETUYECKOTO BOCITUTAHUS

BOCIIPHSATHE 3CTETHMUECKUX KadyecTB (U3MYECKOM Hayku: €€ rapMOHMYHOI'O IOCTPOEHHS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) NEHHOCTH HAY4YHOT'O ITO3HAHMS:

OCO3HAHHME LEHHOCTH (PU3MUYECKOW HAyKM KaK MOIIHOTO HMHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI PAa3BUTHS TEXHOJIOTUH, BasKHEHIIEH coCTaBIAIOMIEN KYIbTYpBbI;

pa3BUTHE HAyYHOU JHOO03HATENLHOCTH, HHTEPECA K UCCIIE0BATEIbCKOM 1€ TENbHOCTH;

5) popmupoBaHUs KyIbTYPbI 310POBbSI U YMOLMOHAIBHOTO OJIarOnoIydHs:

OCO3HaHHE LIEHHOCTH 0e301macHoro o0pas3a *KM3HU B COBPEMEHHOM TEXHOJOTUYECKOM MUDE,
BOXHOCTH TpaBUJ OE30IAaCHOTO TMOBEACHHS Ha TpPAHCIOpPTE, HA JOporax, ¢ HJIEKTPUYECKHM H
TEIJIOBBIM 00OPY/I0BAaHUEM B JIOMAILIHUX YCIOBHUSX;

c(OpMHPOBAHHOCTh HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MPaBa Ha OMHUOKY U TaKOTo ke
IpaBa y Apyroro 4eiaoBeKa;

6) TPYZ0BOT0 BOCIIUTAHUS:

7) aKTUBHOE y4yacTHE€ B PEIICHUU MPAKTUYECKUX 3a]ad (B paMKax ceMbU, 00pa3oBaTeIbHON
OpraHu3alM, HACEJICHHOT0 IyHKTa, pPOAHOTO Kpas) TEXHOJIOIMYECKOH U  COLMAJIbHOM
HaIpPaBJIEHHOCTH, TPEOYIOIMHUX B TOM YKcie U GU3NUECKUX 3HAHUI;

MHTEpEC K MPAKTUYECKOMY U3yUeHHIO podeccuil, CBA3aHHBIX ¢ (PUUKOIL;

8) IKOJIOTHYECKOTO BOCITUTAHUS:

OpUEHTAIMsl Ha NpUMEHeHHe (U3MUECKUX 3HAHWUK JUId pelleHus 3ajad B 00JIACTH
OKpY’)Karolllel cpenbl, IUIAHWPOBAHMSI TOCTYNKOB M OLIEHKM HMX BO3MOXHBIX MOCHEACTBHM s
OKpY>KaIOILEN Cpebl;

OCO3HaHUeE IN100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IyTel X peleHus;

9) aganTanuu K U3MEHSIOIUMCS YCIOBUSM COLMAIBHON U PUPOIHON CPEeIbl:

NOTPEOHOCTh BO B3aMMOJIEUCTBUM TMpPH BBIOJIHEHUU UCCIEJOBAHMM U  IPOEKTOB
¢u3nveckoil HarPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM APYTHX;

MOBBILICHHE YPOBHS CBOEHM KOMIIETEHTHOCTHU Yepe3 MPAKTHUUECKYIO AESITeIbHOCTD;

noTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHWH, B TOM 4Hcie (QOPMYTUPOBATH HJIEH,
MOHATUS, TUIOTE3bI O (PU3NYECKUX 00BEKTAX U SIBICHUSX;

0Co3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCcTH (PU3HKH;

IUTAHUPOBAHKUE CBOETO PAa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHUM;



CTpEMIICHUE aHAIM3UPOBAThH U BBIABIIATH B3AUMOCBSI3H IIPUPOIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIC C UCIIOJIb30BaHUEM (DU3UYCCKUX 3HAHU;

OLICHKA CBOMX JEHCTBHH C Yy4ETOM BIIMSHHUS Ha OKPYKAIOMIYI0 CPEIy, BO3MOMKHBIX
rI100aIbHBIX ITOCIIENCTBUI.

METAINIPEJMETHBIE PE3YJIbTATBI

Osnadenue ynugepcaibHbIMu y4eOHbIMU NOZHABAM ENbHBIMU 0CUICHBUAMU:

1) 6Ga3oBbIE JIOTHYECKUE ACHCTBUSA:

BBISIBJISITh M XapaKTePU30BaTh CYIICCTBCHHBIE MPU3HAKN OOBEKTOB (SIBJICHHUIA);

YCTaHaBIIMBATh CYIIECTBEHHbIN MPHU3HAK KiaccU(PUKAIMM, OCHOBAaHUS Uil 0000IIeHus u
CpaBHCHHS,

BBISIBJISITH 3aKOHOMEPHOCTHM W TPOTHBOpPEUMs] B paccMaTpuBaeMbIX (pakTax, AAHHBIX U
HAOIIOICHUSX, OTHOCAIINXCS K (DU3UYCCKUM SIBIICHUSIM;

BBISIBJISITH [IPUYMHHO-CJICICTBEHHBIE CBS3M TMPH HW3YYCHUU (UBNYECKUX SBICHUN U
MPOIIECCOB, TPOBOAHWTH BBIBOJBI C  HWCIOJIH30BAHUEM JEAYKTUBHBIX W  HHIYKTHBHBIX
YMO3aKJIIOUEHUH, BBIIBUTaTh THUIOTE3bl O B3aUMOCBS3AX  (U3MYECKUX  BEIMYUH, TpU
HEOO0XOAMMOCTH MO/ PYKOBOJICTBOM YUHTEJIS,

BbIOUpaTh crmoco0 pemieHust ydeOHOM ¢u3nueckoil 3amauu  (CpaBHEHHE HECKOJIBKHUX
BapUaHTOB PEIICHHS, BHIOOP HamOOJIee MOIXOMSANIETO C YYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPUEB) MOJT PYKOBOJICTBOM yUHUTEIIS.

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHUCTBUSA:

MCIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKIII MHCTPYMEHT MO3HAHMUS,

MPOBOAWTH TIO TUIAHY OIBIT, HECIOXHBIA (PU3UUECKUI HKCIEPUMEHT, HEOOJbIIOoe
uccienoBanue (pU3NIeCcKoro sSBIEHUS, MPU HEOOXOAUMOCTH MO PYKOBOJICTBOM YUUTEJS;

¢dopmynupoBaTh 00OOIIEHUS M BBIBOJBI IO pe3yibTaTaM IMPOBEIEHHOTO HaOIIOIEHUS,
OTIBITA, UCCIIEIOBAHMS C ONIOPO Ha TUIaH/aITOPUTM.

3) pabota c uHbopMaIreii:

OPUMEHSTh pPa3IMYHbIE METOJbI, WHCTPYMEHTBHI M 3alpochl MpU TIOUCKE U OTOOpe
uH(pOpMallMM WIM JaHHBIX C Y4Y4ETOM Mpeaso’KeHHOW yueOHOW (u3nueckod 3agaud, Mpu
HE00XO0AMMOCTH MO PYKOBOJICTBOM YUHTEJS;

AHAIM3UPOBATh, CHUCTEMATH3MPOBaTh HWH(MOPMAIIMIO PA3UYHBIX BUAOB ©  (HopM
MIpe/ICTaBJICHHS;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMaJIbHYIO (opMy mpeicTaBieHHs UHPOpMaluu U
WUTIOCTPUPOBATH pellaeMble 3a/1a4ll HECIOKHBIMU CXEMaMH, TharpaMMaMi, MHON rpaduKoi U ux
KOMOHMHAIHSIMH, TT0JT PYKOBOJICTBOM YUHUTEIIS.

Osnaodenue ynuseepcanbHoiMu YUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHEUAMU:

1) oOuienue:

B X0JIe 00CYXKIeHHs Y4eOHOro MaTepuaia, pe3ylbTaToB JTa0OpaTOPHBIX PadOT U MPOEKTOB
3aJlaBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMOW TEeMbl M BBICKA3bIBATh HJEH, HallEJICHHbIE Ha
pelleHre 3a1a91 1 ToJIiepKaHue 01arokenaTeaTbHOCTH OOIIEHUS;

COITOCTAaBJISITh CBOHM CYXJICHUS C CYXJICHUSMH JIPYTHX YYACTHUKOB TUaNiora, OOHAPYKHBATh
pa3iuydue U CXOJCTBO MO3HIINIA;

BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IMMCHMEHHBIX TEKCTaX;

MyOIMYHO MPEACTABISATh PE3yAbTAThl BHIMOIHEHHOTO (DU3MYECKOTO OMbITa (IKCIIEPUMEHTA,
WCCTIEIOBAHMS, IPOEKTA).

2) coBMeCTHas JeSTEIbHOCTH (COTPYIHUYECTBO):

MOHMMATh W WCIOJIh30BaTh MPEHMYIIECTBA KOMAHJIHONH W WHIUBUAYATBHOW paOOTHI TpH
pelIeHnr KOHKPETHON (U3UUYECKOM MPOOIeMBI;

NPUHUMATh 1IeJId  COBMECTHOW JI€ATENbHOCTH, OpPraHU30BBIBATH JEHUCTBUSA 1O €&
JOCTHKECHHIO: PACTpEAeNsATh POJU, OOCYXAAaTh MPOIECCHl M PE3yabTaThl COBMECTHOW pabOTHI,
000011aTh MHEHHSI HECKOJIBKUX YEJIOBEK;



BBIMOJHATh CBOIO YacTh pabOThI, JOCTUrasi KayeCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPJAUHUPYS CBOU JACUCTBUS C APYTUMH YJICHAMU KOMAH/IbI;

OLICHMBATh KAa4E€CTBO CBOETO BKJaJa B OOLIUI MPOIYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

O¢nadenue yHugepcatbHblMu y4eOHbIMU PECYIAMUBHBIMU OCUCMBUAMU:

1) camoopranuzanusi:

BBISIBJISITH NMPOOJEMbl B KU3HEHHBIX M YYEOHBIX CUTYalUsX, TPEOYIOIIMX Ui PEIICHUs
(bu3nUIecKuX 3HAHUH;

OpUEHTUPOBATHCA B PA3NIMYHBIX MOAXO0JAaX MPHUHATUS peleHUuN (MHAMBHUAYaJbHOE,
MIPUHATHE PEIICHUS B TPYIINE, IPUHATUE PEIICHUI TPYIIION);

COCTaBJISITh AJITOPUTM pelleHus (HU3HUECKON 3aJauu WM IUIaHa UCCIEAOBAHUS C YYETOM
HMMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, MOJI PYKOBOJICTBOM YUUTEJIS.

2) CaMOKOHTPOJIb!

JlaBaTh OIICHKY CHUTYallMd W Tpejarath IaH e€ M3MEHEHHs, NMPU HEOOXOIMMOCTH MO
PYKOBOJICTBOM YUUTEIS;

OOBSCHATh NPUYUHBI JOCTIKEHUS (HEAOCTHIXKEHHUSI) PE3YJIbTaTOB JACSATEIBHOCTH, /1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM.

3) SMOITMOHAJIbHBINA UHTEJICKT:

CTaBUTH CeOS1 HA MECTO JIPYroro YeJIOBEKa B XOJIE CIIopa WM JUCKYCCHU HAa HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.

4) npuHsATHE CE0S U IPYTUX:

pU3HaBaTh CBOE MPABO Ha OMIMOKY IpU pelIeHUH (PU3UUYECKUX 33/1a4 WIH B YTBEPKIACHUIX
Ha HAay4HbIE TEMBI U TaKOE K€ MIPaBO JIPYroro.

IHNPEAMETHBIE PE3YJBbTATHBI

TpeGoBanus K MpeIMeTHLIM pe3yJIbTATAM OCBOEHHS Y4eOHOro mpeamera «Duzmkay,
pacnpeaeeHHbIe 0 FoaM 00y4eHHUs

Pesynbratel mo rogamM GopMyIHpPYIOTCS 1O MPUHIUITY T00ABICHUS HOBBIX PE3YJIBTATOB OT
roja K roay (pe3yabTaThl OUYEPEeIHOTO ToAa M0 YMONMYAHUIO BKIIIOYAIOT PE3YNbTAThl MPEAbLIYIIINX
JIET).

7 KJIACC
[IpenMeTHbIe pe3ynbTaThl Ha 0Aa30BOM ypPOBHE AOJDKHBI OTpaxarh CHOPMHUPOBAHHOCTH Yy
o0yyaroluxcst yMEHHI:

— OpHUEHTUPOBATHCS B TMOHATUSIX M ONEPUPOBATH UMU Ha 0a30BOM ypoBHE: (U3HUYECKHE U
XUMHUYECKHUE SIBJICHHS; HAONIOJCHHe, OKCIEPUMEHT, MOJeNb, THUIOTe3a; €IMHUIIBI
¢bu3NuecKux BEJIWYMH; aToOM, MOJEKyJla, arperaTHbleé COCTOSHUSI BemlecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOe); MEXaHHYeCKOoe JBWXKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MpSIMOJIMHENHOE), TpaeKkTopus, paBHOAEHCTByomas cuwi, Jedopmauus (ympyras,
IUTACTHYECKas), HEBECOMOCTb, COOOIIAIOIIMECS COCYIbl, C ONOPOM Ha TUAAKTUYECKUN
MaTepuan

— pazmmuate sBiaeHus (qud@dy3us; TEmIOBOE IBMKEHHE YaCTHIl BEIIECTBA, PAaBHOMEPHOE
JBUKEHNME, HEPAaBHOMEPHOE [BIDKEHHE, WHEpPLUS; B3aUMOJICHCTBUE TEI; pasHosecue
MmeEpObIX men C 3aKpeniéHHOU OCblo 8pauyeHuss; Tiepeada JaBlIeHUs TBEPABIMHU TellaMu,
KHUJKOCTAMU U Trazamu; aTMocepHoe JaBieHHE; IUTABAHHME TEN;, MPEeBpPAIICHUS
MEXaHWYECKOW SHEPruH) IO ONMHMCAHWIO MX XapaKTePHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3HUECcKOoe SBJICHUE, ITOCIIE MPEABAPUTEIHHOIO 00CYKIECHHS C
Mearorom;

— pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUYECKHUX SBJICHHUM B OKPY)KAIOIIEM MHUDE, B TOM
grcne (pu3udeckue SBICHUS B MPUPOJIE: IPUMEPHI ABIKECHUS C PA3IMYHBIMU CKOPOCTSIMU B
KUBOM M HEXHUBOM MPHUPOAE; NEHCTBUE CHIIBI TPEHUS B NPHUPOJE M TEXHUKE; BIUSHUE



aTMoc(hepHOro AaBlIEHUs Ha KUBOW OpPraHM3M; IJIaBaHUE PbIO; phlyaru B TeJe YelIOBEKa;
IpU 3TOM TEPEBOJUTH IMPAKTHUYECKYIO 3a7adyy B Yy4eOHYI0, BBIICIATH CYIIECTBEHHBIC
CBOMCTBA/MPU3HAKN (PU3NUECKHUX SBJICHUI C MOMOLIBIO NIEarora,

ONKCHIBATh H3YYCHHBIE CBOMCTBA Tel M (DU3MYECKHUE SIBJICHUS, HCIOIb3Ys (U3HUECKUe
BEJIMYUHBI (Macca, 00bEM, INIOTHOCTh BEUIECTBA, BPEMSI, IIyTh, CKOPOCTb, CPEIIHSS CKOPOCTh,
CWa YOpPYIOCTH, CHMJIa TSKECTH, BEC Teja, CWIa TPEHMs, JaBieHue (TBEpAOro Tena,
XKHUJKOCTH, ra3a), BHITAJKWBAIOIIAs CUJIa, MEXaHWYeckasi paboTa, MOILIHOCTb, IJICHYO CHUJIbI,
MOMEHT CHJIbI, KO3(pPUIMEHT TOJEe3HOr0 MeHCTBUS MEXaHU3MOB, KHHETHYECKas U
MOTEHIIMAJIbHAs SHEPrusi) C OMOpPOHM HAa CXeMy; IpPH OINHUCAHUU PACKPHIBATh (PU3UUECKHUIL
CMBICIT WCHOJb3yEMBIX BEJIWYHMH, MX OOO3HAUCHHsS M EIUHHIBI (PU3HMYECKUX BEIHYUH,
HAxoo0ums opmynvl, cé:a3bl8a0Wue OAHHYI0 PUULECKYIO EIUUUH)Y C OPYSUMU BETUYUHAMU,
cmpoums  2paguKku  U3yYeHHvIX 3aeucuMocmeri uauyecKux eeauyuH C OIOpPOH Ha
IUIAKTHYECKUNA MaTepua;

XapaKTepU30BaTh CBOMCTBA TeN, (PU3UYECKUE SIBICHUS U MPOIECCHI, UCMOJB3Ys IMpaBuiIa
CJIOXKEHUs Cui (BIOJb OJHOM mpsMom), saxon Iyka, zaxon Ilackans, 3axon Apxumeoa,
npasuio pasrosecus pvivaza (610Ka), «3010moe npasunoy Mexamuxu, 3aKOH COXpaHEHUs
MEXaHUUYECKON DSHEpruu; IpU ITOM JaBaTh CJIOBECHYKO (OPMYJIUPOBKY 3aKOHAa U
3anucvlBams €20  MamemMamuyeckoe B8blpadiceHue nood PyKo8OOCMEOM nedazoz2d ¢
06cyacOeHuem niana pabomol;

OOBSICHATH (PU3MUECKUE SBJICHHS, TPOLECCHl U CBOMCTBA TeJl, B TOM YHCJIE M B KOHTEKCTE
CUTyalluil MPaKTUKO-OPHUEHTUPOBAHHOTO XapakTepa: MpH IOMOIIM TeIarora BBISBISTH
PUYMHHO-CJICICTBEHHBIE CBSA3H, CTPOMTH OOBSCHEHHE W3 |—2 JOrMYECKHX MIaroB ¢
ornopoil Ha 1—2 W3Y4YEHHBIX CBOICTBa (PU3MUECKHX SBICHHM, (PU3NUYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemaTh THUIOBBIE pacu€THBIE 3a7aul B 11€HCTBHE C OMOPOH Ha aJTOPUTM, IPEABAPUTEIHLHO
pa300paHHBI COBMECTHO C MENaroroM, MCHOJib3ys 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOLIME
¢u3nyecKre BEITMYUHBI: HA OCHOBE aHaJIM3a yCJIOBUS 33aJ]aul 3alMChIBaTh KPAaTKOE yCIIOBHE,
MOJICTaBIATh (U3MYECKHUE BEIMYMHBI B (OPMYIbl M MPOBOJUTH PACUEThl, HAXOIUTh
CTpaBOYHBIC JaHHBIE, HEOOXOIWUMBIC JUISI PEUICHWs 3a7ad, OICHWBATh PEATHMCTUYHOCTD
MOJTyYeHHOM (pr3nueckoi BEIMUMHBI,

pacrio3HaBaTh MpPOOJIEMbl, KOTOpblE MOXKHO PELIUTh HPU MOMOIIM (U3UYECKUX METO/I0B
MocJie MPEeABapUTENBHOIO 00CYK/I€HHS C IEeJaroroM; IpHu MOMOIIM Mejarora B ONUCaHUU
UCCIIEZIOBAaHMs  BBIJIENATh TPOBEpseMOe MpenaroyiokeHue (TUIoTe3y), ¢ ONopoid Ha
TUIAKTHYECKUH MaTepuan pa3linyaTh W WHTEPIPETHPOBATH TOJTYYEHHBIH pe3yNbTar,
HaXO/UTh MOciie 00CYXAEHUS ¢ MeJaroroM OIIMOKH B XOJI€ OMbITA, JI€1aTh BBIBOJIBI IO €T0
pe3yibraTam;

YMETh HAaXOIUTh C HCIIOJIB30BaHHEM IH(PPOBBIX 00pa30BATEIBHBIX PECYPCOB OMBITHI IO
HAOMIOACHNIO (U3NYECKUX SBICHUH WM (U3UYECKUX CBOMCTB Tes: (OPMYIHPOBATH
MIpoOBepsieMble MPEANOI0KEHUSI, COOUPATh YCTAaHOBKY M3 MPEI0KEHHOTO 000pYyI0BaHUS C
OTIOpPOM Ha CXeMy, 3alMChIBATh X0 OMbITa U (OPMYIHUPOBATH BBIBOJBI MOJI PYKOBOJCTBOM
rearora;

BBITTOJIHATH TIPSIMBIE W3MEPEHHUS] PACCTOSIHHS, BPEMEHH, MacChl Tela, 00BEMa, CHIIBI H
TEMIIepaTypbl C MCIOJIb30BAaHMEM aHAJIOTOBBIX M LU(POBBIX HPUOOPOB € OMOpPOil Ha
QITOPUTM; 3allUChIBaTh IOKa3aHWs TNPUOOPOB ¢ yuy€ToM 3aJaHHON  aOcoNOTHOMN
MOTPEUIHOCTH U3MEPEHUH;

IPOBOJUTH COBMECTHO C TIIE€JaroroM Hcciel0oBaHue 3aBUCHUMOCTH OJHOHN (hu3ndeckoi
BEIMYMHBI OT JIPYrOM C MCIOJB30BAaHMEM TMPSIMBIX HW3MEPEHUH (3aBUCHMOCTH ITyTH
PaBHOMEPHO JABIIKYILErOCs TeJla OT BPEMEHM JBWIKEHUS TE€JA; CUIbl MPEHUS CKONbICEHUS
om eeca mena, Kayecmea oopabomku nogepxHocmetl mei U He3a8UCUMOCU CUTLbL MPEHUs]
om NAOWAOU CONPUKOCHOBEHUS Mea; CUlbl YNPYeoCmu Om YOIUHEHUS NPYIHCUHDBL,
8LIMANKUBAIOWeE CUlbl Om 00béMa NOSPYHCEHHOU Hacmu mena u Om HIOMHOCMU
HCUOKOCMU, €€ He3a8UCUMOCMU Om NIOMHOCMU mend, Om 21yOuHbl, HA KOMOPYIO



NO2PYIHCEHO meno; YCA08UU NIABAHUS Mel, YCIO8Ull PA6HO8ecUs puluaza u O10K08), TOA
PYKOBOJICTBOM II€[arora y4acTBOBaTh B IUIAHUPOBAHUU YUY€OHOTO UCCIIEIOBaHMs, cCOOUPATh
YCTAaHOBKY U BBINOJIHATh HU3MEpPEHUs, cielys MpeIoKeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yabTaThl TOJYYEHHOW 3aBHCUMOCTH (U3WYECKUX BEIWYUH B BUAC MPEIIOKEHHBIX
TabIuUI ¥ TpaMKOB, JEJIaTh BEIBOBI IO PE3yJIbTaTaM UCCIIEI0BaHMS;

— IPOBOJUTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIUYMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH
U TBEPNOTO TEJa; CHUJa TPEHUS CKOJIBKEHUS; NABICHHE BO3/lyXa; BBITAJIKMBAIOLIAs CHJIA,
JeHCTByIOMAsl Ha TOTPYXEHHOE B JKHIKOCTh TENI0; KO3(PQPUIIMEHT IOJIE3HOTO IEHCTBUS
IIPOCTBIX MEXAHU3MOB), CIeNys NPEAJI0KEHHON HHCTPYKLMU; TP BBIIIOJHEHUN U3MEPEHUN
M0Jl PYKOBOJCTBOM IIe/larora coOMpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHCIATH
3HAYEHUE UCKOMOH BEJIINYMHBL;

— coluoaTh IpaBuia TEXHUKM 0€30aCHOCTH MpH paboTe ¢ J1abopaTOpHbBIM 000pyI0BAHUEM
ocJyie MPeaBapPUTEIBHOTO 00CYKACHUS C MEAaroroM;

— COMNOCTaBJIATh MPUHLIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, IUHAMOMETp, COOOIIAIOLINECS COCYAbl, OapoMeTp, phluar, MOJBUXKHBIA U
HETIOABMKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTh C OTIOPOM Ha IUJIAKTHYECKUN MaTepual;

— XapaKTepu30BaTh MPUHIMIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB
1ocje MpeABAPUTEIbHOI0 OOCYXKJIEHHUS C IEeNaroroM C ONoOpoid Ha WX ONUCAHUA (B TOM
4yucie: IOALIMIHUKY, YCTPOMCTBO BOJOIIPOBOJA, THUIAPABIMYECKUN IPECC, MAHOMETP,
BBICOTOMED, MOPILIHEBOM HACOC, apeoOMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAaX (PU3MUECKUX
SIBJICHUN U HEOOXOAUMBbIE (PU3NYECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

— TpPUBOAUTH TPUMEpPHl / HAXOAWUTh HMHPOPMAIMIO O MpHUMEpPax MPAKTHIECKOTO
UCIOJb30BaHUS (U3MYECKUX 3HAHUM B IIOBCEIHEBHOW JKM3HM [UIi oOecledyeHus
0€30MaCHOCTH NP OOPAIICHUH C TPHOOPAMH M TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHECHHUS
3JI0pOBbsI U COOJIIOJICHUS HOPM 3KOJIOTHYECKOI0 MOBEICHUS B OKpYXKarolleil cpere;

— OCYILIECTBIIATh C MOMOIIBIO Mearora 0T00p MCTOYHUKOB MH(popManuu B cetu MHTepHeT
B COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOUIUXCS 3HAHUU H
nyTéM CpaBHEHMs Pa3IMYHBIX HCTOUYHUKOB BBIACHATH MH(OpMAIUIO, KOTOpas SBISAETCS
MIPOTUBOPEUYUBOI UM MOXKET OBITH HEJJOCTOBEPHOM;

— HCIIOJIb30BAaTh MPHU BBINOJHEHUH YYE€OHBIX 3aJaHUl Hay4YHO-TIOMYJSPHYIO JUTEpaTypy
(Gu3nYecKoro conepkaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT; BiaaeTh
npuéMaMH KOHCIIEKTHUPOBAHMS TEKCTa, npeoOpa3oBaHusl UHGOPMAUU U3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

— co3laBaThb IMOJ PYKOBOJCTBOM Iefjarora ¢ OOCYXJIEHMEM IIIaHa paboThl KpaTKue
NUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 MCTOYHHMKOB HH(pOpMaIuu
(Gu3NyecKoro cojepX aHus, B TOM uHcie MYyOJMYHO JejaTb KpaTKHe COOOIIEHUS
0 pe3yibTaTax MPOEKTOB MM YU4EOHBIX MCCIEJIO0BAHHI; MPH 3TOM I'PaMOTHO HCHOJIb30BAThH
W3YYCHHBIH MOHATHMHBIM amnmapaT Kypca (U3MKH, CONpPOBOXKIATh  BBICTYIUJICHHE
MpE3EHTALUEN;

— TpU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBaHMN IO PYKOBOJCTBOM I€Aarora
pacnpenenartb OOS3aHHOCTH B TpYIE B COOTBETCTBUM C IOCTaBJICHHBIMU 3ajauyaMu,
CIIEIUTH 3a BBIIIOJHEHHEM IIJIaHa JEHCTBMM, aJleKBaTHO OLIEHWBATh COOCTBEHHBIM BKJIAJ B
NEeATEIbHOCTh TPYNIBI; BBICTPAWBAaTh KOMMYHHKAaTUBHOE B3aUMOJCIHCTBUE, YYHUTHIBAS
MHEHHE OKPYKaIOLUX.

8 KUIIACC
[IpenmerHble pe3ynabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaThb C(HOPMHPOBAHHOCTH Y
o0y4aroluXxcst yMEHH:
— OpPHEHTHPOBATHCS B MOHATHSIX M ONEPUPOBATH MMHU Ha 0A30BOM YPOBHE: Macca W pa3Mephl
MOJIEKYJI, TEIJIOBOE [BM)KEHHE aTOMOB M MOJIEKYJN, arperaTHbIe COCTOSIHUSI BEIIECTBa,
KPUCTAJUIMYECKUE M aMOp(HbIE Tella, HACHIIIEHHBI M HEHACBIIICHHBIM Hap, BIaKHOCTh



BO3/yXa; TeMIepaTypa, BHYTPEHHSSI SHEprus, TEIJIOBOH JABHUraTeib; 3JIEMEHTaPHBIN
ANEKTPUYECKUH 3apsajl, dJIEKTPUUECKOE I10JI€, MPOBOJHUKU U JUAIEKTPUKU, OCTOSIHHBII
JIEKTPUUYECKUI TOK, MArHUTHOE T0JIE;

pasinyarh SIBJICHUS IIOCJIE IPEIBApUTEIBHOTO OOCYXKIEHHUS C IeAaroroM (TeIIoBOe
pacipeHue/cxxaTue, Temonepeaaya, TeIIoBOe paBHOBECHE, CMauMBaHUE, KallUJUIIpHbIE
SBJICHUS, WCIIAPEHHME, KOHJEHCAllMsl, IUIaBJIEHUE, KpUCTauM3alus (OTBEpAEBaHMUE),
KUIIEHHE, Terulonepeiaya (TemIonpoBOAHOCTb, KOHBEKIUS, U3JIyUEHHE); FIEKTPU3aLMs Te,
B3aUMOJICIICTBUE 3apsiAOB, JEHCTBUS DJJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHICTBME MAarHuTOB, JEWCTBUE MArHUTHOIO II0JI1 Ha MPOBOJHUK C TOKOM,
AJIEKTPOMAarHWTHas MHAYKLUS) [0 ONMCAaHUI0 HX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHUE;

pacrio3HaBaTh C IIOMOLIbIO II€arora IpoOsBICHHE W3YYEHHBIX (U3NYECKUX SBICHUMN
B OKpY’KaloIlleM MHUpE, B TOM 4ucie (hU3MyecKue SBICHHS B IMPHPOJE: MOBEPXHOCTHOE
HaTsDKEHUE M KallWUISpHbIE SIBJICHUS B NPUPOJE, KPUCTAUIBI B IPHPOJE, U3IIydyeHHE
Connia, 3amep3aHue BoJ0EMOB, MOPCKUE Opu3bl, 00pa30BaHKME POCHI, TyMaHa, WHEs, CHETa;
JIEKTPUUYECKUE SBJICHHUS B aTMocdepe, 3JIEKTPUYECTBO JKUBBIX OpPIaHM3MOB; MarHUTHOE
nojie 3emun, JApeid MoiocoB, pojab MAarHUTHOTO TOJIS JJISL JKM3HHM Ha 3emile, TMOJISIpHOE
CUSIHME; TIpM 3TOM IEpeBOJUTH IMPAKTUYECKYI0 3a7adyy B y4eOHYI0, BBIACIATH
CYIIECTBEHHBIE CBOMCTBA/MIPU3HAKY (PH3UUECKUX SBICHUH;

OIKCBHIBATh O]l PYKOBOJCTBOM II€Aarora ¢ OOCYXIEHHEeM IiIaHa paboThl H3y4YCHHBIC
CBOWCTBa Tel U (PU3MYECKUE SIBICHUS, UCHOJb3Yys (PU3MUYECKHe BEIMYUHBI (TeMIeparypa,
BHYTPEHHSISL SHEPrusi, KOJINYECTBO TEIUIOTHI, yJelbHasl TEMJIOEMKOCTh BELIECTBA, YAEIbHas
TEIUIOTA IUIABJICHUS, YJelbHas TEIoTa NMapooOpa3oBaHMs, yielbHas TEIJIOTa CrOpaHMs
TOIUTMBA, KOA((UIIMEHT TMOJIE3HOTO JEHCTBHA TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS
BJIQXKHOCTh BO3/yXa, O3JEKTPUYECKUN 3apsj, cuila TOKa, JIEKTPHUUECKOE HaIpsUKEHHe,
COIIPOTHBIIEHUE IPOBOJHHUKA, Y/IEIbHOE COIPOTUBIEHHE BEUIECTBA, paboTa M MOIIHOCTb
JIEKTPUUYECKOTO TOKa); MPHU OMMCAHMM IPAaBUIBHO TPAaKTOBaTh C IOMOIIbIO Ierarora
(Gu3NYECKUN CMBICH HCIOJIb3YEMBIX BEJIWYUH, OOO3HAYEHUS M EIUHMIBI (PU3NUYECKUX
BEJIMYMH, HAXOJUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3MUYECKYIO BEIHMUUHY C JAPYTUMHU
BEJIMYUHAMU, CTPOUTDH IpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
ONpeAeNATh IOCle IMPEIBAPUTENBHOTO OOCYKIEHUs C IIe1aroroM CBOWCTBa Tell,
¢u3nyeckue SBIEHUS M MPOLECCHI, HUCIONb3Yys OCHOBHBIE MOJOXEHHUS MOJEKYISPHO-
KMHETUYECKOM TEOpUU CTPOEHMsI BEIeCTBA, MPUHIUI CYNEeprno3uiuu mojeil (Ha
KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH OMma i ydacTKa LEeNH, 3aKOH
[Dwcoyna—/lenya, 3aKOH COXpAaHEHHMsS DSHEPrUU; NPU OATOM HAXOAUTH CJIOBECHYIO
(GOopMYIMpPOBKY 3aKOHAa M €ro MaTeMaTHYeCKOe BBIPA)KEHHE C OMOpoil Ha Hu(pOBbIE
o0Opa3oBaTeNbHbIE PECYPCHI;

COOTHOCHUTH O] KOHTPOJIEM Tefarora Gu3NYeCcKue MpoLecchl U CBOMCTBA Tell, B TOM YHUCIIE
U B KOHTEKCTE CUTYyallMil NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, pU MOMOIHU Ieaarora
BBISIBJISITH IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYECKUX IIaroB
c onopoil Ha 1-2 M3ydeHHBIX CBOMCTBA (PU3MUECKUX SIBIECHUH, (QU3NUYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiatb TUIOBBIE pacdy€THbBIE 3a4aud B 1—2 JEWCTBUS C ONOpPOM Ha aJITOPUTM,
MIPeBApUTENILHO Pa300paHHbI COBMECTHO C IEaroroM, UCHOJb3ys 3aKOHBI M (OPMYIIHI,
cBs3bIBatOLME (M3MUECKHE BEIMYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3a/layd 3alUChIBATH
KpaTKO€ YCJIOBHUE, BBISBIIATH HEIOCTATOK JAHHBIX JIJIs pEIIEHUS 3a/1a4i, BBIOMPATh 3aKOHBI U
(bopMyIibl, HEOOXOUMBIE JUIsl €€ PElIeH!Us, POBOIUTh Pacu€Thl U CPABHUBATH MOJIyUEHHOE
3Ha4YeHHEe PU3NUECKON BETMUMHBI C U3BECTHBIMU JJTAHHBIMH;

UMETb MPEICTaBICHUE O MpoOiIeMax, KOTOPhIE MOKHO PELIMTH MPH MOMOIIN (PU3NIECKUX
METOAOB IIOCJIE€ MPEABAPUTENILHOTO OOCYXAEHHUS C IEAaroroM; HCIONb3Yys OIUCAHHE
UCCIIEIOBaHMs, BBIIEIATh IPOBEPSEMOE IPEANOIOKEHUE, OLEHUBATh IPABUIBLHOCTh
HopsiiKa MPOBECHUS UCCIIEI0OBAHNUS, 1€1aTh BbIBOBI;



yMETh HAaXOOUTh C MCIIOJIb30BaHMEM MH(POBBIX 00pa30BaTEIbHBIX PECYPCOB OMBITHI 10
HaOIIOACHNIO (PU3MYECKUX SBICHUN WIH (PU3HMUECKUX CBOMCTB Tel (KAMIUISIPHBIC SBICHHUS,
3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT ero oOb&Mma, TemIeparypbl; CKOPOCTH Ipolecca
OCTBIBAHUS/HATPEBAHUSI MPH  M3JIyYEHHH OT I[BETa  M3JIy4arollei/morIomaronen
IIOBEPXHOCTU; CKOPOCTb HCIAPEHHs BOABI OT TEMIIEPATYpPbl KUIAKOCTH M ILIOIAAN €€
MIOBEPXHOCTH; DJIEKTpU3alusi TE€I U  B3aUMOJEHCTBUE DJIEKTPUUECKUX  3apsi/IOB;
B3aMMOJCICTBUE IMOCTOSHHBIX MAarHUTOB, BU3YaJN3all¥si MarHUTHBIX IOJEH IOCTOSHHBIX
MAarHuToOB, I[CﬁCTBHSI MAarauMTHOIO IIOJId Ha IMPOBOJHHUK C TOKOM, CBOMCTBa QJICKTpOMArHura,
CBOWCTBA  3JIEKTPOJBUIATENIl IOCTOSIHHOTO TOKa): (OpMYyIMpOBaTh IpOBEpsEMbIe
MPEIOI0KEHUs, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO0 OO0OpYAOBaHHUS C OIMOpOW Ha
CXEMY; OIUCBIBATH X0/ ONbITa U POPMYJINPOBATH BBIBOJIBI [10]] PyKOBOACTBOM I1€arora;
UMETh NPEICTABICHUSA O U3MEPEHHU TEMIIEPATypbl, OTHOCUTEIbHON BIA)XHOCTH BO3/yXa,
CHJIbl TOKa, HaIpsOKCHUA C HCIIOJIb30BAHUCM aHAJIOTI'OBBIX HpI/I60p0B U JaT4YUKOB
¢u3nYecKUx BEIMYMH; IPU IOMOIIM IeJarora CpaBHUBATh pPe3yJbTaTbl U3MEPEHHUH C
y4€TOM 33JaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

IPOBOJIUTH COBMECTHO C II€JaroroM HCCJIECIOBAaHUE 3aBHUCHMOCTH OIHOM (DU3NYECKOH
BEIMYMHBI  OT JPYrod  C UCHOJb30BAaHMEM  IMpPSMBIX  HM3MEpEHUl  (3aBUCHUMOCTb
COIMPOTUBJICHHUA MMPOBOAHUKA OT €ro JJIMHBI, IIOIAANU IMOIIECPEUYHOTO CCUCHUA U YACIIBHOT'O
COIIPOTHBJICHUS BEIECTBA IIPOBOAHMKA; CHJIBI TOKAa, HIAYLIETO YEpe3 IPOBOJHUK, OT
HalpsDKEHUsT Ha TPOBOJHUKE; MCCIEIOBAHUE IIOCIEI0BATEILHOTO U IapajlIelIbHOTO
COEJMHEHUIl IPOBOJHUKOB): IUIAHUPOBAaTh MCCIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBIIIOJHATh M3MEPEHUs IOJl PYKOBOJCTBOM I€Jarora, cjienysl NpeasioKEeHHOMY IUIaHY,
(buKcupoBaTh pe3yJabTaThl NOJYYEHHOM 3aBUCHMMOCTH B BUJAE TaOJIUI] U IpaHUKOB, J1€1aTh
BBIBOJIbI 110 pe3YyJIbTaTaM UCCIIEIOBAHUS OCIE 00CYKIEHUS C IIEAaroroM;

COOTHOCHUTb KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYUH (y,IleJII)Haﬂ TEMJIOEMKOCTh
BEIIECTBA, CONPOTUBJIECHUE NMPOBOAHMKA, pabOTa W MOIIHOCTb JIEKTPUUYECKOI'O TOKA): C
MTOMOMIBIO TeJarora IjiaHupoOBaTh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTaHOBKY,
cleysl IPEAJIOKEHHON MHCTPYKIIMH, U BBIYUCIIATH 3HAYEHUE BEJIMYUHBL

co0uro/1aTh MpaBUiIa TEXHUKH O€30MaCHOCTH MpH paboTe ¢ J1abopaTOpHBIM 000PYO0BaHUEM
ocJie IPEBAPUTEIBLHOTO 00CYK/IEHHUS C TIE1aroroM;

COMOCTABJISAITh C TIOMOIIBIO TIeJarora MPUHLMIIBI JEMCTBUS HM3y4EHHBIX MHpHOOpPOB
U TEXHUUYECKUX YCTPOWCTB C OMOPOH Ha MX OMHUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIEPMETP, BOJIBTMETP, CUETUUK DICKTPUUIECCKOU
SHEPIUH, EKTPOOCBETUTEIbHbBIE TPUOOPHI, HarpeBaTeIbHbIE IEKTPONPUOOPHI (TPUMEPBHI),
ANEKTPUYECKUE MPETOXPAHUTENH; dJIEKTPOMArHUT, 3JIEKTPOABUIATEIb TOCTOSHHOTO TOKa),
UCTOJb3Yysl METOAMYECKHE MaTepHalibl O CBOMCTBAX (pU3MUECKUX SBICHUN M HEOOXOAUMBIE
¢u3nyecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh MOCJ€ MPEIBAPUTEIBLHOT0 OOCYXKIEHHS C MEAaroroM MpoCThle TEXHUYECKHE
YCTPOHCTBA W M3MEpHUTENbHbIE TNPHOOPHI IO CXeMaM M CXEMaTHYHBIM pPUCYHKaM
(’KUJIKOCTHBIH TEPMOMETP, TEPMOC, ICHUXPOMETP, TUTPOMETP, JIBUraTellb BHYTPEHHETO
CTOpaHHs, DJIEKTPOCKOI, pEeOCTaTr); COCTABJISATH CXEMBbl DJJIEKTPUUYECKUX LENeld C
MOCJIEZIOBATEIbHBIM U MapajljIeNIbHBIM COEJUHEHHEM D3JIEMEHTOB, COOTHOCS YCIIOBHbBIE
0003HAYEHUS HIIEMEHTOB JIEKTPUUECKUX LIeTIel;

NPUBOUTH NMPUMEPBI/HAXOAUTh UHOPMAIHIO O TPUMEpax MPAKTHUECKOTO UCIOIb30BAHUS
(bU3UYECKUX 3HAHWUN B TIOBCEJHEBHOW JKM3HU [JIsi oOecmedeHus: Oe30MacHOCTH TIpU
oOpamieHun ¢ npubopaMH W TEXHHYECKHMH YCTPOHCTBaMH, COXPaHEHHUS 370pPOBbS
1 COOTIOACHUSI HOPM SKOJIOTMYECKOTO MOBEIEHUS B OKPYKaIOILEH Cpee;

OCYIIECTBIISATH C TOMOIIbIO TIEIarora NOUCK HHPOpMaK PU3NIECKOTO COACPKAHUS B CETH
WHTepHeT, Ha OCHOBE HUMEIONIMXCA 3HAHUW M IYyTEM CPABHEHMS JONOIHHUTEIBHBIX
MCTOYHUKOB BBIJIENIATH HH(POPMALIMIO, KOTOpAs SIBJISETCS IPOTUBOPEUMBOI UM MOKET OBITH
HEJI0CTOBEPHOM;



UCMOJIb30BaTh MpPH BBINOJHEHWH YYEOHBIX 3aJaHUil OTOOpaHHYIO TEeNaroroM Hay4YHO-
MOMYJISIPHYIO JIUTEPATypy (U3NYECKOTO COJIEpXKaHMS, CIIPABOYHBIE MaTEpHajbl, PECYpChI
cetu UHrepHer; Bnajgers npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs
uHbOpMaMM W3 OJHOM 3HAKOBOH CHCTEMBI B JpPYryl0 C ONOpPOH HA QJITOPUTM U
YTOYHSIOLIME BOIIPOCHI N1€JArora;

co3/laBaTh IIOJl PYKOBOJCTBOM Iefarora ¢ oOCY)XICHHEM IIJJaHa pabOThl NMHUCbMEHHbBIE U
KpaTKHe YCTHbIE COOOIIeHus, 0000mas HHPOPMAIMI0 U3 HECKOJIbKUX HCTOYHUKOB
(Gu3n4ecKoro cofiep>kaHus, B TOM 4Hcie IMyOJMYHO NMPEACTaBIATh Pe3yJIbTaThl MPOEKTHON
WIM HCCIEN0BATENIbCKON AESITEIBbHOCTH; MPU 3TOM TI'PAMOTHO HCIOJIB30BaTh H3YYEHHBIH
HNOHATUIHBIN anmnapaT Kypca (PU3HMKH, COIIPOBOKAATH BBICTYIUICHUE NPE3EeHTALNEH;

IpPU BBINOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAaHUHA (PU3MUECKUX IMPOLIECCOB IO
PYKOBOJICTBOM TI€/Iarora pacrpeneisaTb OOsS3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTABJICHHBIMU 33/1a4aMHM, CJICIUTH 3a BBINOJIHCHHUEM IIJIaHA JEHCTBUI M KOPPEKTHPOBATh
€ro, aJeKBaTHO OLIEHUMBAaTh COOCTBEHHBIH BKJIAJ B JIEATEIbHOCTh IPYIIbI; BbICTPaUBaTh
KOMMYHHUKaTHUBHOE B3aUMOJAEHCTBUE, IPOSBIISISI FOTOBHOCTh pa3peliaTh KOH(DIUKTHI.

9 KJIACC

[IpenmerHbie pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh CHOPMHPOBAHHOCTH Y

o0yyJaromuxcs yMeHuil:

OpPUEHTHUPOBAThCS B MOHATUSAX U ONEPUPOBATH UMM Ha GA30BOM YpOBHE: CUCTEMa OTCYETA,
MaTepualibHas TOYKA, TPACKTOPUS, OTHOCHTEIBHOCTh MEXaHHYECKOTO JBIIKEHHUS,
nedopmarust  (ympyrasi, IJacTHuYecKas), TPEHHE, YeHmpOCmpeMumelbHoe YCKOpeHue,
HEBECOMOCTb U IEPErpy3KU; LIEHTP TSHKECTU; aOCOIIOTHO TBEPIOE TEJNO, LEHTP TSHKECTU
TBEPJIOTO TeJla, paBHOBECHE, MEXaHWYECKHE KoJieOaHUs M BOJHBI, 3BYK, HH(pa3ByK
W YIBTPa3ByK; ODJIEKTPOMArHUTHBIE BOJHBI, INKaja DJEKTPOMATHUTHBIX BOJIH, CBET,
OJMU30PYKOCTh U JAJIBHO30PKOCTb, CHEKMpbl UCNYCKAHUA U no2noweHus; anbga-, 6erta- u
raMMa-Hu3JIydeHHs], U30TOIBI, SIepHAsT YHEPTETHKA,;

COOTHOCHUTD SIBJICHMSI ITOCIIE MPEABAPUTEIHHOIO OOCYKACHUS € Me1aroroM (paBHOMEPHOE U
HEpaBHOMEpPHOE  NPSAMOJIMHEHHOE  JABWKEHHE, paBHOYCKOPEHHOE  NPSMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE TaJE€HHWE TeJ, pPABHOMEPHOE JIBJKEHUE IO OKPYXKHOCTH,
B3aMMOJICHCTBHE TeJl, peaKTUBHOE JIBWXKEHME, KoJeOaTelbHOe ABMKEHHE (3aTyXarolue U
BBIHYXJICHHbIE KOJeOaHHs), pE30HAHC, BOJHOBOE JIBJKEHUE, OTpPaKEHHE 3BYKa,
NPSIMOJIMHEIHOE pacpOoCTpaHEeHUe, OTPAKEHHUE U MPEJIOMIICHHE CBETa, MOJIHOE BHYTPEHHEE
OTpakKeHHE CBETA, pPa3yioKeHHE OeJIoro CBeTa B CIIEKTP U CIOKEHHE CHEKTPaJbHBIX 1IBETOB,
JMCTIEpCUsl CBETa, €CTECTBEHHAs! PaHMOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOro CIEKTpa
W3IYYCHUsI) 110 ONHCAHWIO WX XapaKTEepHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrio3HaBaTh C IOMOUIbIO T€arora MpOSBICHHE W3YYEHHBIX (U3NYECKUX SBICHUMN
B OKpYy’KaromeM Mupe (B TOM 4ucie GU3NIECKHe SIBICHUS B PUPOJE: TPWINBEI U OTIIUBBI,
nBkeHue 1miaHeT CONHEYHOH CHCTEMBl, PEaKTUBHOE JBM)KEHHE >KHUBBIX OPIraHU3MOB,
BOCTIPHSITHE 3BYKOB JKHBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHUYECKHE BOJHBI, I[yHAMH, HXO,
[[BETa TeJl, ONTHUYECKHE SBJIECHUS B NpUpOAE, OMOJOTHYECKOe MAEUCTBUE BUIMMOTO,
YIBTPa(QHUOIETOBOTO U PEHTTEHOBCKOTO HM3JTyUYEHUN;, €CTECTBEHHBIM PaJHOAKTUBHBIN (HOH,
KOCMHMYECKHE JIY4d, paJAMOaKTHUBHOE W3IyYeHHE TIPUPOJHBIX MHUHEPAIOB; JIEeHCTBHE
PaZMOAKTUBHBIX H3JIyU€HHH Ha OpraHM3M 4YeJOBeKa), MPH 3TOM IOJ PYKOBOJCTBOM
nejarora IMepeBOAMTh IPAKTHUECKYI0 3aJady B Y4eOHYIO, BBIJICNATH CYLIECTBEHHBIE
CBOMCTBA/MPU3HAKN (PU3NUECKUX SBJICHUII;

ONKCHIBATh IOJ PYKOBOJCTBOM IeAarora ¢ OOCYXJEHHEeM IulaHa paboThl H3y4eHHbBIE
CBOWCTBA TeNl W (pU3MUECKHE SBICHUS, HCIONb3Yys (PU3MUECKUe BEIMYHMHBI (CpenHss U
MT'HOBEHHAas CKOPOCTb Tejla IPU HEPABHOMEPHOM JBM)KEHUH, YCKOPEHME, IepeMeIleHHE,
MyTh, YIJIOBasi CKOPOCTb, CWJa TPEHHs, CHUJa YNPYTOCTH, CUJIA TSKECTH, YCKOpPEHHE
CBOOOJHOIO MaJCHMsI, BEC Tella, UMITYJbC TeJa, UMITYJIbC CHIIBI, MEXaHUYecKas paboTa U



MOIIIHOCTh, IOTEHIMAJbHAs DSHEPIrUs Tela, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMJIH,
MOTEHIMAJIbHAsI DHEPTUS CKATOU MPYKUHBI, KHHETUYECKAst SHEPTHsL, TOJIHAs MEXaHU4ecKast
SHEprusi, MepUoj U 4YacToTa KojeOaHWM, UIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA,
CKOpOCTh CBETa, MOKA3aTeNlb MPEIOMIICHHUS Cpellbl); IPU OMUCAHUU C MOMOIIBIO YUUTEIS
MPaBWIbHO TPAKTOBATh (PU3WYECKHII CMBICT HUCHOJIb3YEMbIX BEJIMYMH, OOO3HAYCHHS U
eNMHUIBl (U3MUECKUX BEJIWYHMH, C ONOPOM HAa METOJMYECKUX MaTephajl HaxOIHUTh
(GbopMyIibl, CBSI3BIBAIOLIUE JAHHYK (U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIUYHMHAMH,
CTPOUTH TPAPUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEIUYHH;

XapaKTepU30BaTh I0CJIE IPEIBAPUTEIBLHOIO OOCYKIEHUS C IEAaroroMm CBOMCTBa Tel,
¢usnveckue SBIEHUS M TPOIECCHl, HCIONB3YS 3aKOH COXpPAaHEHHs DHEPIUH, 3aKOH
BCEMUPHOIO TATOTEHUS, MPUHUUI CYNEPIO3ULIUU CHUJI, MPUHIMI OTHOCUTEIBHOCTH
lanunes;, 3akoHbpl HbIOTOHA, 3aKOH COXpAaHEHHS WMITYJIbCA, 3aKOHBI OTPAXECHUS U
MIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHMsI 3apsIOBOTO U MAaCCOBOTO YHCENl MPH SIEPHBIX
PeaKIusX; MPU 3TOM HAXOAUTH CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €T0 MaTEeMaTHYECKOe
BBIp@XEHHUE C OMOPOi Ha I POBLIE 00pa3oBaTEIbHBIC PECYPCHI;

COOTHOCHUTBH O] KOHTPOJIEM Iefarora Gu3nYecKre MpoLeccsl U CBOMCTBA Tell, B TOM YHUCIIE
U B KOHTEKCTE CUTYaIil MPAaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBIISATH MTPH ITOMOIIH
nejarora MPUYUHHO-CIIEJACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 2—3 JIOTHYECKHUX
11aroB ¢ ONOPOil Ha 2—3 U3y4YEHHBIX CBOMCTBA (PU3NUECKUX SABICHUM, PU3MUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEI;

pemiaTte THUIOBBIE pacy€THble 3aJayd B 1—2 JEHCTBUS C ONOpPOM Ha alropuTM,
NPEIBApUTEIILHO  Pa300paHHBIA COBMECTHO C, HCIOJB3YS 3aKOHBI H  (HOpMyIbI,
CBsi3bIBarolMEe (M3MUECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3a/laydl 3alUChIBATH
KpaTKOE YCIIOBHE, BBISBIATH HEJOCTAIOIINE WM M30BITOUYHBIC TaHHBIC, BBIOMPATh 3aKOHBI U
(dbopMyIbl, HEOOXOIUMBIEC NJIsl PEIICHUS, MPOBOJIUTH PACUYEThl U OLEHUBATH C MOMOIIBIO
YUUTEIS PeATUCTUIHOCTD TIOJTYYEHHOTO 3HAYCHUST (PU3NIECKOIN BETMUNHBL,

UMEThH TIPEJICTABICHUE O MpoOIeMax, KOTOPhIE MOKHO PEHIMTh MPH MOMOIIN (HU3NIECKHX
METOJIOB; HCHOJb3ys ONMUCAHHWE HCCIIEAOBAHMS, MOCIE MPEABAPUTENBLHOIO OOCYXKIEHHS C
MIE/IarOrOM BBIJICNATh MPOBEPSIEMOE TPEATIONI0KEHUE, OIEHUBATh MPABIJILHOCTh MOPSIKA
MIPOBEJICHUS MCCIEAOBaHU, ANaTh BBIBOJbI, HHTEPIPETUPOBATh PE3yIbTaThl HAOMIOICHUN
1 OIIBITOB;

YMETh HAaXOIUTh C HCIIOJIB30BAaHHEM IH(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB OIBITHI 10
HAOMIOACHNIO (DU3NYECKUX SBICHUN WM (U3MUECKUX CBOMCTB Tes (M3ydyeHHE BTOPOTO
3akoHa HpIOTOHA, 3aKOHa COXpaHEHUs OHHEPruH; 3aBUCUMOCTH Iepuojia KoseOaHuil
MPYXKUHHOTO MasTHHKA OT MAacChl Ipy3a U >KECTKOCTH MPYKUHBI MU HE3aBUCUMOCTH OT
aMIUTUTYIbI MaJIbIX KOJIeOaHWH; MPSIMOJIMHEMHOE PACIPOCTPAHCHUE CBETA, Pa3IOKECHHE
0eoro cBera B CHEKTP; U3yYEHHE CBOWCTB M300paXeHHUS B IUIOCKOM 3€pKajie U CBOWCTB
n300pakeHUsT TpeaMeTa B coOuparomeld JnH3e; HaOMI0IeHWE CIUIONTHBIX M JIMHEHYaThIX
CIIEKTPOB M3JIYYEHHS): CAMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30bITOUHOro Habopa
00OpyIOBaHUSI C OINOPOM HAa CXEMy; OINHCHIBATH XOJl OINBITA H €ro pe3yJbTaThl,
(hopMyIHpOBaTh BEIBOJIBI O] PYKOBOJCTBOM I€arora;

IPOBOJUTH MPU HEOOXOIUMOCTH CEpHUIO MPSIMbIX U3MEPEHUH, ONpeIelisis CpeIHee 3HaUeHUE
M3MEPSIEMON BEIIUYUHBI (QhoKychoe paccmosnue cobuparoueli 1uH3bl), O0OOCHOBBHIBATH
BBIOOp crioco0a M3MEpEeHUs/U3MEPUTENBHOTO MTpHOopa;

IPOBOJUTH COBMECTHO C IENAaroroM HcCCIeI0BaHHE 3aBUCHUMOCTEH (PU3MUYECKHX BETMYMH
C HCTIONIb30BAaHUEM  TPSIMBIX ~ M3MEPEHHH  (3aBUCHMOCTh TYTH OT BpPEMEHH TpH
PaBHOYCKOPEHHOM  JIBIDKEHMHM 0€3 HadaJbHOM CKOpPOCTH; TMepuoja  KojeOaHHit
MaTeMaTHYECKOTO MasTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yTJIa OTPaXCHUS CBETa OT yIiia
MaJICHUS. U yIJia MPeJOMJICHUS OT yrila MajJeHus): mocie 00CYKIACHHUS MO/ PYKOBOJICTBOM
nejarora IJaHUPOBATh HCCIIEIOBaHUE, COOMpPATh YCTAaHOBKY, (PUKCUPOBATH pE3YNIbTAThI
MOJIYYEHHOW 3aBHUCHUMOCTH (DU3MUECKUX BEIUYMH B BHUAC TaOnWI U rpaduKoB, AENaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHUS;



COOTHOCHTH KOCBEHHBIEC U3MEPEHUS (PU3UUECKUX BEIMUUH (CPEIHssI CKOPOCTh U YCKOPEHUE
Tella TPU PAaBHOYCKOPEHHOM JBIKEHHH, YCKOPEHHE CBOOOJHOTO MAaaeHHs, KECTKOCTD
IPY>XUHBL, KO3()PULIUEHT TPEHUS CKOJIBKEHUs, MEXaHn4ecKasi padoTa U MOILHOCTh, 4aCTOTa
U Tmepuoja KojeOaHWi MaTeMaTH4eCKOro W MPY)KMHHOTO MAasTHUKOB, ONTHYECKas CHIIA
coOuparomell JIMH3bI, pPaJMOAKTUBHBIA (OH): C MOMOLIBIO Iegarora IUIAHUPOBATH
M3MEPEHUs; cOOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIIOJIHATH U3MEPEHUS, CIEys
IPE/UIOKEHHOW MHCTPYKLMM; BBIUUCIATh 3HAUEHHE BEJIMYMHBI U aHAJIM3UPOBATh
IIOJIyYEHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOM ITOTPELUIHOCTH U3MEPEHUN;

coOIII01aTh NIPaBUJIa TEXHUKH OE€30MacCHOCTH MPH padoTe ¢ J1abopaTOpHBIM 000PYJ0BaHUEM
110cJIe MPEIBAPUTEIILHOTO 00CYKACHNUS C NIEAaroroM;

COIIOCTaBJIATh C IIOMOLIbIO I€Jarora OCHOBHbIE NPU3HAKM HU3YYCHHBIX (DU3NYECKUX
MoOJIeNIel: MaTepraIbHast TOUKa, aOCOOTHO TBEPIOE TEJIO, TOUCUHBI UCTOYHUK CBETA, JyY,
TOHKasl JIMH3a, IJIaHETapHas MOJIeNIb aTOMa, HYKJIOHHAsi MOJIENIb ATOMHOTO AJpa ¢ ONOpOi
Ha METOJINYECKHE MaTEPHAIIBI;

XapaKTepU30BaTh MOCIIE TPEABAPUTEIHLHOTO OOCYKICHUS C IeAaroroM MPUHIUIIBI ACHCTBUS
U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB C ONOPON Ha MX OMMCAaHUs (B TOM YHCIE:
CIHUJIOMETp, JATYUKH TOJOXKECHHS, PACCTOSHHUS W YCKOPEHHS, paKeTa, 3XOJOT, OYKH,
nepuckon, (QoToanmapar, ONTUYECKHE CBETOBOJABI, CIEKTPOCKOIN, JO3MMETp, Kamepa
Buiibcona), ucnosnb3ys nugpoBbie 00pa3oBaTebHbIE PECYPCHI;

UCTIOJIB30BATh IO/ PYKOBOJCTBOM IIE€AAarora CXeMbl U CXEMATUYHBIE PHUCYHKH H3YYE€HHBIX
TEXHUYECKUX YCTPONCTB, U3MEPUTENBbHBIX NMPHUOOPOB U TEXHOJIOTMYECKUX IPOLECCOB IMPU
peneHnH y4eOHO-TIPaKTUIECKUX 3a71ad; ONTUYECKHE CXEMBI JUIs IIOCTPOCHUS N300pasKeHH
B IUIOCKOM 3€pKaJie U cOOMparoleil T1H3e;

IPUBOAUTH NPUMEPBI/HAXOAUTh UH(OPMAIHIO O MIPUMEPAX MPAKTHUECKOro UCIOIb30BaHUS
(Gu3NYeCKUX 3HAHWKA B TIOBCEIHEBHOW JKU3HU s oOecredeHus Oe30MacHOCTH TpU
oOpamieHnn ¢ npubopaMH U TEXHUYECKMMH YCTPOHCTBAMH, COXPaHEHHs 370pOBbs
1 COOJTIOZICHHS HOPM SKOJIOTHIECKOTO TTOBEICHUS B OKPYKAIOIIEH cpee;

OCYIIECTBIISATH O] PYKOBOJICTBOM TI€/Iarora Mmouck nHpopmManuu Gu3NnIeckoro CoaepkaHus
B cetu HTepHET, caMOCTOATENbHO (POPMYIUpPYsI MOMCKOBBIM 3ampoc, HaXOAWUTh IMyTH
OTIpeJIeNIEHUs] TOCTOBEPHOCTH MOTYYCHHOW MH(POPMAIIMU HA OCHOBE MMEIONINXCSl 3HAHUN U
JOMIOJTHUTEIbHBIX UICTOUHUKOB,;

UCMOJIb30BaTh MpPHU BBINOJHEHUH YYEOHBIX 3a/JaHUil OTOOpaHHYIO MelaroroM Hay4YHO-
NOMYJISAPHYIO JIUTEpAaTypy (U3NYECKOTO COJIEp’KaHMs, CIIPaBOYHbIE MaTepHajbl, PeCcypchl
cetn UHTepHeT; BmageTp mnpuéMaMH KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUS
uHboOpMallMd U3 OJHOM 3HAKOBOH cHCTEMBI B JPYyryl0 C ONOpPOH Ha QJIrOpUTM U
YTOYHSIOIINE BOTPOCHI MEAarora; Co3/1aBaTh MO/ PYKOBOJCTBOM IeAarora ¢ 00CyXIeHHUEM
11aHa paboThl MUCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(POPMAIIUU U3 HECKOJIBKUX
HCTOYHHUKOB (PM3UYECKOTO COJCPKAHUS, IMyOJIHMIHO TPEACTABISATh PE3yNbTaThl MPOECKTHOU
WIM HUCCIEI0BATEIbCKONW JAEATENIbHOCTH; TMPU 3TOM TI'PAaMOTHO HCIOJIb30BaTh HM3YYEHHBIN
MOHATUUHBIN ammapar H3y4aeMoro pasjena (U3UKH H COMPOBOXAATh BBHICTYIJICHHE
Ipe3eHTaIMen ¢ yd€ToM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INTAHNPOBAHUE

Temarndeckoe IUIAHUPOBAHHE M KOJMYECTBO YaCOB, OTBOJAMMBIX Ha OCBOEHHE KaXI0W Tembl yueOHoro mpenmera «Pusuka» DenepanbHoU
aZlanTUPOBAHHOW OCHOBHOM 00pa3oBaTesIbHONW IPOrpaMMbl OCHOBHOIO 00Iero oOpa3oBaHUs 00y4yaroIIUXCcs C 3aEPHKKON IICUXUYECKOrO pa3BUTHS, B
IIEJIOM COBIAJAIOT C COOTBETCTBYIOIUM pazzaenoM DenepanbHOil paboueil mporpamMsl yue6Horo npeamera «Pusnka» o0pa3oBaTeIbHOM MPOrpaMMBI
OCHOBHOT0 00111ero oopazosanus. [Ipu 3tom Opranuzanus BIpaBe caMa BHOCUTh U3MEHEHUS B COIEPIKAaHUE U paclpeliesieHre ydeOHOro Marepuasa o
rogam OoOy4eHHs, B IMOCIIEJOBATEIbHOCTh M3YYCHHSI TEM M KOJMYECTBO YaCOB HA OCBOCHME KAKJOW TEMBI, OINpEesIeHHEe OpPTaHU3alMOHHBIX (HOopM
oOydeHust u T.I. OOOCHOBAaHHOCTh JaHHBIX M3MEHEHHH ompezesnsercs BbIOpaHHBIM oOpa3oBarenbHON opranuzanuedl YMK, mHAMBHIYyalbHBIMU
NCUXO(U3NYECKUMH OCOOCHHOCTSMHU KOHKPETHBIX oOyudatomuxcs ¢ 3I1P, cTenenpio yCBOGHHOCTH UMM YYEOHBIX T€M, pEKOMEHJAIUSIMHU 10 0TOOpYy U
ajanTanuu ydyeOHoro Marepuana no (pusuke, npeacTaBieHHbIMU B [ToscHUTENBHOM 3amucke.

7 KJIACC (68 u)

HayKa 0 mpupoe
(29)

(MC®). dusnueckue sBIeHUs: MEXaHUYECKHE, TEIOBbIE,
ANEKTPHUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBHIC.

TemaTnuecKuii OcHoOBHbIE BU/bI 1eSITEIBHOCTH Y4alHXCS
OcHoOBHOE coJep:KaHHe . .
0J10K, TEMA (Ha ypoBHe y4eOHBIX AeiicTBHUI)
Paznen 1. ®u3nka u e€ posib B NO3HAHUM OKPY:Kawliero Mupa (6 4)
®duzuka — ®uznka — Hayka o mpupone. SIBneHus npupoxabl | BhIABICHHE OCHOBHBIX pa3MMuYUi IPHU MOMOLIM Mexarora Mexay (QU3NUECKMMH M XUMHYECKUMHU

npeBpameHussMiA (MC — xumus).

PacriosHaBanue M KiaccuHKalus HOciae OOCYKICHHS C IEeNaroroM Npd IOMOIIM HABOJSILINX
BOIIPOCOB  (DM3MYECKUX SIBICHUHA: MEXAHHWYCCKHX, TEIUIOBBIX, JJICKTPUYCCKHUX, MArHUTHBIX
U CBETOBBIX.

Hab6nronenue u onucanue GU3NYECKUX SIBICHUIA Ha 6a30BOM ypOBHE.

Duznyeckune
BeJIMYMHBI (2 1)

du3nyeckre BEITUYHHEIL. I/I3MepeHHe (I)I/ISI/I‘ICCKI/IX

BemuuuH.  Qusuueckue  npubopu®  Iozpewrnocmo
uzmepenuii. MexIyHapOaHas CHCTEMA eIMHHUII.
Jemoncmpayuu’
1. MexaHu4ecKkHe,  TEIUIOBbIE, 3EKTPUUYECKHE,

Omnpenenenye Mpy IOMOIIH T1e/1arora HeHb! JeJIeHHUs MIKaJIbl H3MEPUTEIHHOTO IPHOopa.

N3mepenne mo oOpasiy IoJ; pyKOBOACTBOM IleJarora JMHEHHBIX pa3MepoB Tel M MPOMEXYTKOB
BPEMEHU € YYETOM MOTPEIIHOCTEN.

W3mepenue mo 06pasiry moa pyKOBOJACTBOM Iefarora 00bEMa KHIIKOCTH M TBEPIOTO Tema.
W3mepenne mo oOpasily mojJ PyKOBOJACTBOM IIe/larora TeMIepaTypbl HPH MOMOIIM >KHIKOCTHOTO

5 MC — 3J1eMEHTBI COIEPKAHHS, BKIKOYAIONIME MEKIIPEAMETHBIE CBA3H, KOTOPBIE MOAPOOHEE PACKPBITHI B TEMATHYECKOM ILIAHUPOBAHHH.
6 KypcuBoMm 0603Ha4eH yaeOHBIH MaTEpPUAN, KOTOPHIi H3y4aeTcs, HO HE BEIHOCHTCS Ha MPOMEKYTOYHYIO M HTOTOBYIO aTTECTAIIHIO.

7 Bee emonctpanuu u JlaGopaTtopHble paOOThl, MPEICTaBICHHBIE B COACPKAHHMHU, JOMYCKaeTcsi (MOXKHO) MPOBOJHTH, HCIHONB3Ys MH(POPMALMOHHBIE W JJIEKTPOHHBIE TeXHOMOrnu (1udpoBbie
00pazoBaTenbHBIE PECYPCHI).




MarHUTHBIE, CBETOBBIC SIBIICHHUS.
2. Omuyeckue MpHOOPH M MpoIexypa TPSIMBIX

W3MEPEHUH aHAIOTOBBIM M IU(PPOBEIM IPHOOPOM.
Jabopamopnvie padomol u onvimol.

1. OmnpeneneHre NIEHBI JEICHUS H3MEPHTEIBHOTO
npubopa  (MCHONB3Ysl  TEXHOJOTMYECKYIO  KapTy
9KCIEPUMEHTA).

2. M3mepenne paccTosTHUM.

3. Wzmepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.
4. Onpeodenenue pazmepos Maibix mei.

5. Hsmepenne  TemmepaTypsl NIpH  MOMOILU

KHUAKOCTHOI'O TePMOMETpa ¥ AaTYHKa TeMIIepaTyphl.

6. Ilposedenue  uccredosanus no  nposepke
2unomesvl: OAILHOCMb NOLEMA WAPUKA, NYUEHHO2O
20pUBOHMATLHO, TeMm Oonblue, Yem 0onblue 8blcoma
nycka.

TEepMOMETpPa M JaTYMKA TEMIICPaTypEL.
BEIONHEHNE HECNIOKHBIX TBOPYSCKHX 3aJaHUA C OIOPOH Ha alrOpUTM, HPEIBAPUTEIHHO
pa3o0OpaHHBIE C TMEJaroroM MO TIOWCKY CHOCOOOB M3MEpeHHs HEKOTOPHIX (H3HMYECKUX
XapaKTepUCTHK, HAIPAMEP, Pa3MEepOB MaJIBIX 0OOBEKTOB (BOJIOC, IPOBOJIOKA), YAATIEHHBIX OOBEKTOB,
OOJNBIIIX PACCTOSHUIM, MaJIBIX IPOMEKYTKOB BpeMeHH. OOCyKIeHNe penIaraeMbIX CIIOCOO0B.

EcrecTBeHHoO-
HAyYHbIH MeTOJ
no3Hanus (2 4)

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKH
H3y4daloT npupony. Ecmecmeenno-nayynuiii  memoo
NO3HAHUA: HAONIOOEHUe, NOCIMAHOBKA HAYYHO20 80NPOCA,
8bIOGUIICEHUE  2UNOMEe3, IKCNEPUMEHm Ho  npoeepke
eunomes,  00vBACHeHUe  HAOAOAeM020  ABLEHUs.
Onucanue gusuueckux A61eHUll ¢ NOMOUWBIO MOOeIel.

[Mpeamer u MeTOBI HU3HUKH.

Hemoncmpayuu
1. Omnpenenenune NOrpenrHOCTH IKCIIEPUMEHTA.

BI)IJIBI/I)KCHI/IC THUIIOTE3 IMOCJIC NPEABAPUTCIBLHOTO o6cy>1<aeHm[ C rI€garorom, O6’bHCH5HOH_[I/IX IIPOCThIC
SABJICHUSA, HAIIPUMED:

— I0YeMy OCTaHaBIMBACTCA ABMKYILIEECS 110 TOPU30HTAIILHON IIOBEPXHOCTH TEJIO;

— T0YEeMy B XapKyIO IIOTOly B CBETJION OAEXK/E MPOXJIAJHEH, 9eM B TEMHOI.

Br160p crtoco60B poBEpKH THITOTE3 U3 MPEATI0KEHHBIX II€aroroM.

HaGmonenne mnpeuioXeHHBIX IearoroM HCCIEIOBaHWN MO IPOBEPKE KaKOH-THOO THIIOTE3Hl,
HarpuMep: JaIbHOCTh TONIETA INapuKa, MYIICHHOTO TOPH30HTAIBHO, TeM Oolblie, 4eM Ooiblie
BBICOTA ITyCKa.

[TocTpoeHre COBMECTHO C II€JaroroM MpoCTEHIIMX Mojened (GHU3MYecKux sBIeHUH (B BUue
PHCYHKOB MJIM CX€M), HallpuUMep MaJieHHue peMeTa; MPSIMOJIMHEHHOE paclipoCTpaHEHUE CBETa.

Pasnen 2. IlepBoHayaibHble CBEeHUS O CTPOEHUH BelecTBa (5 1)

Ctpoenne
Bemecrna (1 4)

W MOJIEKYJBI, UX
oucxkpemnoe

CtpoeHne BeIecTBa: aTOMBI
pazmepol.  Onvimbl,  doKasviearOujue
cmpoenue seujecmaa.

Jlabopamopuvie pabomol u onvimsi®.

1. Ouenka puaMeTpa aroMa METOJOM psioB (C

UCIIONIb30BaHKueM (hoTorpaduii).

HaGumrozienue u MHTEpIpeTalys COBMECTHO C M€aroroM OIbITOB, CBU/IETEIbCTBYIOMINX 00 aTOMHO-
MOJICKYJISIPHOM CTPOECHUH BEIIECTBA: OIBITHI C PACTBOPEHNUEM PA3IMIHBIX BEIIECTB B BOJIE.

OreHka MpH TOMOIIM TEXHOJIOTHYECKOH KapThl pasMepoOB aTOMOB M MOJIEKYJ C HCIOJIb30BAHHEM
(hotorpaduii, MOIy4EeHHBIX HA aTOMHOM CHJIOBOM MHUKpockore (ACM).

Omnpenenenune mnocie NpeIBapuUTEIbHOT0 00CYXKICHNS C IEJaroroM pa3MepoB MaJIbIX Tell.

JABuxeHue
H B3aHMOJEHCTB

CBa3p  ckopocTH
Bpoynosckoe

I[BI/I)KGHI/IC HacTul, BCIICCTBA.
JBHOKCHHA 4YacTul C TeMnepaTypoﬁ.

HaGmonenue u 00bsicHeHNE ITPH TIOMOIIH TeJlarora OpoyHOBCKOTO ABMKEHUS U sBIeHUS 1 dy3un.
ITpoBenenue 1 OOBSCHEHHE C OMOPOH Ha aJTOPUTM, NMPEABAPUTEIHHO Pa300paHHBIH C IeIarorom

8 3nech 1 anee NPUBOMTCS PACIIMPEHHBIH MepedeHb Ta00paTOPHEIX PaboT U OIBITOB, N3 KOTOPOTO YIHUTENb AENAaeT BEIOOP MO CBOEMY YCMOTPEHHUIO U € YIETOM CITHCKA SKCIIEPUMEHTAIBHBIX 3aJaHHH,
nperaraeMsix B pamkax OI'D mo ¢msuke.




He YacTHI
BelecTna (2 4)

npwkenue, aupdysus.  Bzaumoldeticmsue
6eujecmea: NPUMAdICEHUe U OMmanKkugaHue.
Hemoncmpayuu
1. HaGmonenue O6pOyHOBCKOTO JABHUIKEHHS.
2.Ha6mronenne nuddysnn.
3.Habnwooenue sAeneHull,
NpUmMsdICenuemM UL  OMmanKueaHuem
eeujecmaa.
Jlabopamopnuvie pabomovt u onvimul
1. Oyenka oOuamempa amoma memodom psaoo8 (c
UCnob308anuem omoepaguii).
2.0mbITHl 110 HAOJIONCHUIO TEIIOBOTO PACIIMPEHHMS
ras3os.
3. OnbITBl 1O OOHApyKECHUIO
MOJICKYJISIPHOTO MPUTSKEHHUSI.

yacmuy

00BACHAIOWUXCSL
yacmuy

NCUCTBHUSA  CHUII

OIIBITOB IIO Ha6J'II(),H€HI/IIO TCIUIOBOI'O paCIIMPCHUs Ira30B.
HpOBe)leHI/Ie U OOBSCHEHHE OIBITOB C OHOpOﬁ Ha aJroput™, MNpcaABapUTECIbLHO pa306paHHbIﬁ C
ncaaroromM 1o 06Hapy>1<eHI/no CHUJI MOJICKYJIAPHOT'O IMPUTS)KECHUA U OTTAJIKUBAHUA.

ArperarHbie
COCTOSIHUSA
BeliecTBa (2 1)

ArperatHble COCTOSIHUSI BEIIECTBA: CHIPOEHUE 2d308,
Jlcuokocmell. U mMeEPOvIX  (KPUCANIUYECKUX) Mel.
Bzaumocesase mescdy ceoticmeamu geujecms 8 pazuvlx
azpe2amueiX COCMOSHUAX U UX AMOMHO-MOAEK)IAPHbIM
cmpoeruem. OcobenHOCU acpecamHblX COCMOSAHULL
600bI.

JHemoncmpayuu

1. Habxronenne nuddysun.

OnucaHue MoA PYKOBOJACTBOM Iefarora (C HCIIOJNB30BaHHMEM IIPOCTBIX MOJeeil) OCHOBHBIX
pa3iauyuuii B CTPOCHUM ra30B, )KUJKOCTEH U TBEPIBIX TEIL.

HauanbHble TpeACTaBICHUS O MaJOH CXKHMAEMOCTH XHIAKOCTEH M TBEPABIX Tel, OONBIION
CKMMAaEeMOCTH T'a30B.

OObsicHeHHe Ha 0a30BOM YpOBHE IO/ KOHTPOJIEM IeJarora 0 COXpaHeHHUH (opMbl TBEPIBIX TEN H
TEKY4ECTH KHUIKOCTH.

HaGmonenue 3a onbITaMy, TOKa3bIBAIOIIMMH, YTO B TBEPAOM COCTOSIHUH BOIBI YACTHIIBI HAXOSITCS
B CPEIIHEM JIUIbIIIE JIPYT OT ApYra (IIIOTHOCTh MEHBIIIE), YEM B KUIKOM.

VYcraHoBiieHUE € ONOpPOM HAa JAMJAKTHUYECKUH MaTepual IPOCTBIX B3aUMOCBS3EH MEXIY
0COOEHHOCTSIMU arperaTHbIX COCTOSIHMI BOJBI U CYIIECTBOBaHHMEM BOJHBIX opranusmoB (MC —
6uonorusi, reorpadusi).

Paznen 3. [IBu:kenue u B3aumosaeiicreue tei (21 u)

Mexanuveckoe
nBukeHue (3 4)

MexaHnnueckoe  JTBU)KCHHE. PaBHOMEpHOE W
HepaBHOMepHOe  aBmxkeHHe. Ckopocts.  Cpeduas
CKOpOCMb NpU HEpasHOMepHOM O08udceHuy. Pacdér mytu
U BPEMCHH JBIKCHHS.

Hemoncmpayuu

1. HaGmroieHre MeXaHUIECKOTO IBIKEHUS Tela.

2. V3MepeHne CKOPOCTH MPSMOITUHEHHOTO JBYKCHIS.

Jlabopamopnwvie padbomot u onvimul

1. OnpenencHre CKOPOCTH PaBHOMEPHOTO JBIDKCHHS

(mapuka B KHIKOCTH, MOIETH 3JICKTPHUYECKOTO
aBTOMOOWIIS U T. I1.).

2. OnpenencHue cpemHei

CKOPOCTH  CKOJIbKCHUS

UccnenoBanne paBHOMEPHOrO JBHXKEHUSI U ONPEJEICHUE €ro NPU3HAKOB IMOCIE MPEIBAPUTEIBLHOTO
00CYXIIeHUS C MeJaroroM.

HabnroeHue HEpaBHOMEPHOT'O ABHKCHUS M ONPEACICHUE €r0 OTJIMYHI OT PABHOMEPHOTO JIBHIKCHUS
MOCJIe MPEABAPUTEITFHOTO O0CYKICHHS C TIEJarOTOM.

Pemenue TUMOBBIX pAacu€THHIX 3a7a4 B 1—2 AEWCTBHS C OMOPOW Ha anrOpHUTM, NpPEABapUTEIHLHO
pa3o0paHHBI COBMECTHO C IEJaroroM Ha ONpe/esIeHne MyTH, CKOPOCTH U BPEMEHH PaBHOMEPHOTO
JIBUYKEHHUSL.

AHau3 npy TOMOIIY MIeAarora rpa)uKoB 3aBUCUMOCTH ITyTH M CKOPOCTH OT BPEMCHH.




6py01<a WJiy 1apuka 1o HaKJIOHHOM INTOCKOCTH.

Huepumus, macca,
IUIOTHOCTD (4 4)

SBnenue unepuyu. 3axkon unepyuu. Bzaumooeticmeue
men Kak nPUYUHA U3MEHeHUsL CKOPOCU OB8UNCEHUsL MEL.
Macca xax wmepa unepmnocmu mena. IlnoTHOCTH
BeniecTBa. C6sA3b NIOMHOCMU C KOTUYECTNBOM MOIEKY 8
eounuye ob6véma sewecmaa.

Hemoncmpayuu

1. HaGmroieHue SIBJICHUST HHEPIIHH.

2. Habmronenue M3MEHEHHS

B3aUMOJEHCTBUM TEIL.
3. CpaBHEHHE MacC 10 B3aMO/ICHCTBHIO TEIL.

CKOPOCTH npu

OOBsCHEHHE TpPU TOMOIIM TEXHOJOTHUECKOM KapThl M IeAarora W IPOTHO3MPOBAHUE SBICHUMH,
00yCIIOBICHHBIX HHEpIMEH, HapUMep: YTO MPOUCXOAMT IPU TOPMOXKEHUH MM PE3KOM MaHEeBpe
ABTOMOOWIISI, I0YEMY HEBO3MOXKHO MTHOBEHHO IPEKPAaTHTh JABM)KEHUE Ha BEJIOCHIIE/IC HIIH CaMOKaTe
UT. A

HaGmonenne w 0a30BBI aHATW3 ONBITOB IMOJ PYKOBOJICTBOM MENarora, JI€MOHCTPUPYIOLIHX
U3MEHEHHE CKOPOCTH JBIDKEHUS TeNa B pe3yJsbTare AeUCTBHUS HAa HETO APYTHX Tell.

Pemenne THNOBBIX pacd€THBIX 3a1ad B 1—2 AEWCTBUS C OMOPOH Ha alrOpPUTM, IPEIBApPHUTEIBHO
pa300paHHbBII COBMECTHO C MEIaroroM Ha OMPEeICHNE MAcChl Tela, €r0 00bEMa U INIOTHOCTH.
HaGmonenne u 0a30BBIi aHAMW3 ONBITOB IMOJ PYKOBOJACTBOM MENAarora, IE€MOHCTPUPYIOLINX
3aBUCHMOCTh W3MEHEHHS CKOPOCTH TeJa OT €r0 MACCHI IPH B3aUMOAEHCTBUM Tell. M3MepeHne Macchl
Tela pa3ITuIHBIMA CIIOCO0aMH.

OmnpeneneHue COBMECTHO C IEJAaroroM IUIOTHOCTH TeNa B PE3ylIbTaTe M3MEPEHHS €ro MacChl U
00BEMa.




Cuia. Buasl cun
(14 v)

Cnia Kak XapakTepUCTHKa B3aMMOACHCTBHA
ten. Cuna ynpyroctu U 3akoH ['yka. Msmepernue cunvl ¢
nomowbro OuHamomempa. SIBICHWE TATOTCHHS W CHIIa
Tsoxectd. Cuna masxcecmu Ha opyeux naanemax (MC).
Bec meina. Hesecomocme. Cnoxenue cui,
HalpaBJICHHBIX 10 OJHOW IpsiMoi. PaBHozeicTByroas
cun. Cuna mpenus. Tpenue cKronvoiceHusi u mpeuue
nokosi. Tpenue 6 npupooe u mexrure (MC).

JMemoncmpayuu?®
1. CnosxeHue cuii, HANPaBICHHBIX IO OJJHOM MPSIMOIA.

Jlabopamopnwvie padbomovt u onvimol.

1. Onpenenenue MIOTHOCTH TBEPIOTO TEa.

2. OmbITHI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTD
pacTsKeHHS (medopmanun) TPY>KUHBI oT
TIPUJIO’KCHHON CHITBL.

3. OnbITH, JAEMOHCTPHUPYIOIIUE 3aBUCHMOCTh CHJIBI
TPEHHs CKOJBXKEHHs OT Beca Tella W XapakTepa
COIPUKACAIOLIUXCS [IOBEPXHOCTEM.

N3ydenne COBMECTHO C MEJAaroroM B3aMMOJEHCTBHS KaK NPUYUHBI M3MEHEHUS CKOPOCTH TENa WIN
ero e opManuu.

OmnncaHne Ha HAYaJIbHOM YpPOBHE PEabHBIX CHUTYaIMii B3aMMOJCHCTBHS TEJ C TIOMOIIBI0 MOJEIEH, B
KOTOPBIX BBOJWTCS ITOHATHE U N300PAKEHHIE CHIIBI.

W3ydenne mox pyKOBOJACTBOM IENArora CHIIbI YIPYTOCTH, 3aBUCHMOCTH CHIIBI YIPYTOCTH OT
YIUIMHEHUS PE3MHOBOTO IIHYPA MIIM NPYXKHUHBI (C HOCTPOSHHUEM IpaduKa).

AHanu3 ¢ onopoi Ha IUAAKTUYECKUH MaTepHuall o KOHTPOJEeM Iefjarora NpakTHYeCKUX CUTYaluil,
B KOTOPBIX HIPOSIBIAETCS ACHCTBUE CUIBI YIPYrocTd (YHPYrocTb Msida, KPOCCOBOK, BETOK JepeBa
U Jp.).

AHanu3 ¢ onopod Ha JUIAKTUYECKUN MaTepuan MoJ KOHTPOJIEM Ilearora CUTyaluil, CBA3aHHBIX C
SIBIICHUEM TATOTEHHS.

[Tornmanne ¢ omopoil Ha CXEMBI NIPH IOMOIIM I€farora OpOMTAaJbHOTO [BIDKCHHS IUIAHET C
HCIIONB30BAaHHUEM SIBJICHUSI TATOTEHMS 1 3akoHa nHepiun (MC — actpoHOMUS).

H3mepeHne Beca Tena ¢ MOMOIIbIO AnHaMoMeTpa. OOOCHOBaHHME ATOrO CHOCO0a M3MEPEHUs ITocie
HMOBTOPEHHUS C TIEJarOTOM.

HaGmonenue sSBiIeHUs HEBECOMOCTH.

HaGmonenue 3a sKCIiepUMEHTAIBHBIM TI0Jy4eHUEM NpaBHjIa CIOKEHHUS CUJI, HAalPABJICHHBIX BJOJIb
oniHOM mpsiMoi. OmpeiesieHue Ipyu IOMOIIY NTefarora BEIMYUHbBI PaBHOACHCTBYIONIEH CHIL.
W3y4enue nox pyKoOBOACTBOM IIEAArora CUJIbl TPEHUSI CKOJIbKECHMSI U CUJIbl TPEHUS IIOKOS.
HccnenoBanue ¢ onopoil Ha TEXHOJIOTMUYECKYIO KapTy 3aBUCUMOCTU CUJIBL TPEHHMS OT Beca Tela
U CBOMCTB TPYIIUXCS NOBEPXHOCTEH.

ba3o0BbIil aHaNU3 ¢ ONOPOM HA NUAAKTUYECKUM MaTepuali I0J KOHTPOJIEM Ilejarora IpakTUYECKUX
CUTyallMid, B KOTOPBIX HPOSBISIETCS [CHCTBHE CHJIBI TPEHMS, HCIOIB3YIOTCS CHOCOOBI €€
YMEHBIICHNS! WM YyBEIW4YEeHUS (KaTaHWe Ha JIbDKaX, KOHBKAX, TOPMOXKECHHE aBTOMOOMII,
WCIIOJIb30BaHKE ITOIIINITHAKOB, TNIaBaHUE BOJHBIX JKUBOTHBIX 1 ap.) (MC — Ouonorus).

Pemenne THNOBBIX pacd€THBIX 3afad B 1—2 AEWCTBUsS C ONMOPOHM Ha alNrOpPHUTM, MPEIBAPUTENBHO
pa3o0paHHBII COBMECTHO C MENaroroM C HCIOJIb30BaHHEM (OPMyJ Ul pacdéra CHIIBI TSDKECTH,
CHUJIBI YIIPYTOCTH, CHIIBI TPEHHSL.

Paznen 4. JlaBienue

TBEPABIX TeJl, :KUAKOCTe 1 razos (21 u)

JaByenue.
Ilepenaua
JAaBJIEHUA
TBEPABIMU
TeJaMH,
SKHJIKOCTAMM U
razamu (3 )

Hasnenne. Cnocobwvl ymenbUuLeHUs U Y8eTudeHUs.
oaenenus. Jlagnenue 2asa. 3asucumocms 0agieHus 2aza
om 0bvéma, memnepamypwi. Ilepedaua dasrenus
MEEPObIMU MENAMU, IHCUOKOCMAMU U 2A3AMU. 3AKOH
lHackana. [lhesmamuueckue Mauiunbl.

Jemoncmpayuu?

1. 3aBUCUMOCTD JaBJICHHUS Ta3a OT TEMIIEPaTypPhI.

2. Tlepemada maBieHUS )KAIKOCTHIO M Fa30M.

AHanu3 n oOBSICHEHHE C OIOPOH Ha MUIAKTUYECKUH MaTephall IoJ KOHTPOJIEM IeJlarora OrbITOB U
MPAaKTUYECKUX CUTYAIHH, B KOTOPBIX MPOSBISAETCS CHJIA TaBICHUS.

O60cHOBaHHE C OITOPOH HA TEXHOJIOTHYECKYIO KapTy MPH ITOMOIIHX ITeAarora Cnoco00B yMEHBIICHHUS
1 YBEJIMYCHHUS JTaBIICHHUS.

W3ydenne mox pyKOBOJACTBOM II€Jarora 3aBUCHMOCTH JIABJICHUS ra3a OT 00bEMa U TeMIepaTyphbl.
W3yuenne mox pyKOBOACTBOM TIiefarora OCOOEHHOCTEW mepenadd MaBICHUS TBEPABIMHU TEJaMH,
KHUJIKOCTAMHU U razaMu. OOOCHOBaHHE PE3YJIFTATOB ONBITOB OCOOCHHOCTSMHU CTPOCHHUS BEIIECTBA B
TBEPAOM, )KUJIKOM U ra3000pa3HOM COCTOSIHHUAX MPEATI0KEHHBIMU (OPMYITHPOBKAMH.

HaGmonenue 3a skcriepiMeHTalbHBIM JJOKa3aTelbCTBOM 3akoHa [Tackas.

Pemenne TUNOBBIX pacu€THBIX 3a7ad B 1—2 AeHCTBHS ¢ OMOPOH Ha aNrOpUTM, MPENBAPUTEIBHO
pa3o0paHHbBII COBMECTHO C Ie/IaroroM Ha pacyér JaBJIeHHs TBEPJIOTO Tela.




JaBienne 3aBUCHMOCTb JaBJICHUSI JKHIKOCTH OT TiyOuHbl. | MccienoBanue ¢ ormopodl Ha TEXHOJOIMYECKYIO KapTy I10Jl PYKOBOACTBOM Ile/larora 3aBUCHMOCTH
auakoctu (54) | [uopocmamuyeckuii napaooxc. Coobwarowuecs | NaBICHUS )KUIKOCTH OT TITyOUHBI IOTPY>KEHUS M TNIOTHOCTHU JKUJIKOCTH.
cocyoul. uopasnuueckie mexanusmol. Habnronenue u HayanpHOE IOHUMAaHKUE FHAPOCTaTHYECKOTrO Tapalokca Ha OCHOBE 3aKoHa [lackans.
Jemoncmpayuu? N3ydeHne COBMECTHO C II€AaroroM COOOMIAIOIIXCSA COCYI0B.
1. Coobwmaromuecs coCyapl. Pemenne THMOBBIX pacy€THBIX 3a7a4 B 1—2 JEWCTBHS C ONMOPOM Ha alrOPUTM, MPEABAPHUTEIHLHO
2. l'mppaBiugeckwii mpecc. pa300paHHBII COBMECTHO C TIEJarOTOM Ha pacuéT JaBIICHUS KUIKOCTH.
HabGmonenue 3a 00bsiICHEHHEM NIPUHINIIA JEHCTBUS THAPABINIECKOTO Mpecca.
AHanu3 W OOBSICHEHHE C OMNOpOH Ha MOUIAKTUYECKHH MaTepuan 07, KOHTPOJIEM IIefarora
MPaKTHIECKUX CUTYalnH, IEMOHCTPUPYIOIINX IPOSBICHUE NABICHUS XUIKOCTH U 3aKoHa [lackais,
HaIpUMep MPOLIECCOB B OpPTraHM3Me MpH TITy00KoBo1HOM HEIpIHUH (MC — Onomors).
AtmocdepHoe Atmocdepa 3emmm u  atMmocdepHoe maBneHue. | HaGmomeHue 3a SKCIEpHMEHTAIBHBIM O0HAPYKEHHEM aTMOC(EPHOTO AABICHHS.
napiaenue (6 u) Tpuuunsr cywecmeosanus 6030ywiHol 0bonouku 3emay. | AHaIU3 U OOBSICHEHNE C ONMOPON HAa AMAAKTHUCCKUH MaTepHal IO KOHTPOJIEM IeJarora OmnbITOB U
Onvim  Toppuuenau.  Hsmepenue — ammocgheprozo | NPaKTUUECKUX CUTYAIUH, CBSI3aHHBIX C JEHCTBUEM aTMOC(HEPHOTO JaBICHHUS.

odasnenus. 3a8UcumMocmes ammoc@epHo2o 0asiieHuss om
gbicombl HAO ypognem mops. Ilpubopwl Ons usmepenus
ammocgheproco dasneHus..
Jemoncmpayuu?
1. IIposiBnenue neiictBust atMochepHOro
JIABIICHUSI.

HaGmonenue 3a 00bsiCHEHHEM CyLIECTBOBaHMs aTMOc(epbl Ha 3eMile 1 HEKOTOPBIX TUIaHEeTaX MM e€
OTCYTCTBUS Ha Jpyrux miaHerax u Jlyne (MC — reorpadus, actpoHOMUS).

bazoBoe mnoHMMaHME NPUYMH HM3MEHEHUs IUIOTHOCTH aTMOC(Epbl C BBICOTOH M 3aBHCUMOCTH
aTMOC(EpPHOTO AaBJICHHUS OT BBICOTHI.

Pemenne TUMOBBIX pacdy€THBIX 3aja4 B 1—2 NEHCTBUS C OMOPOIl Ha alIrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIN COBMECTHO C IIEaroroM Ha pacu€T aTMOC(EPHOTO TaBIICHUS.

Wzyuenne mo pyKOBOJACTBOM IeIarora yCTpoicTBa OapoMeTpa-aHepOoHIa.




HeiicTBue
JKHIKOCTH W ra3a
Ha NOrpy:KEéHHOE
B HUX TeJio (7 4)

Heticmsue scudkocmu u 2aza Ha NOSPYHCEHHOE 6 HUX
meno. BplTankuBaromas (apxuMmenoBa) cuia. 3aKoH
Apxumeoa. IThasanue men. Bozoyxonnasanue.

JMemoncmpayuu?

1. 3aBUCHIMOCTh BBITAJIKABAIOMICH CHIIBI OT 00BEMa
MOTPYKEHHOW YacTH TeNa U IUIOTHOCTH KUIKOCTH.

2. PaBenctBo BBITAJIKUBAIOIIEH CUJIBI BECY
BBITECHEHHOH KHUIKOCTH.

3. YcroBue mutaBaHUS TeN: IIABaHHUE WK OTPY>KEHHE
TeT B 3aBHCHMOCTH OT COOTHOIICHHS IUIOTHOCTEH
TeJla U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimul.

1. MccnenoBaHue 3aBUCHMOCTH Beca Tejla B BOJAE OT

00BEMa NOTpy>KEHHOM B KHUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue BBITAJIKUBAIOLIEH CUIB,

JICHCTBYIOILEH Ha TEJI0, OrPYKEHHOE B KUIKOCTb.
3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIICH CHIIFI,
JISHCTBYIOIIEH Ha TEJO B )KUIKOCTH, OT MAcCHI TeJa.

4. OmBITHI, JIEMOHCTPHUPYIOIIHE 3aBHCUMOCTH
BBITAJIKMBAIOIIEH CHUJIbI, NEHCTBYIOIIEH Ha TEJIO B
KUIKOCTH, OT 00BEMa MOTPYXKEHHOH B JKHUAKOCTH
YacCTH TeJyia U OT IIJNIOTHOCTH XKUJIKOCTHU.

5. KonctpyupoBanue apeoMmerpa W
KOHCTPYHUpOBaHME JIOAKH W ONpefeleHue e
rpy30I0bEMHOCTH.

HaGmonenue 3a sKcIiepUMEHTAIbHBIM 00HAPY)KEHHEM AEHCTBHUS KUAKOCTU U T'a3a Ha NOTrpyKEHHOE
B HUX TeJIO.

OmnpezneneHue ¢ OMOpoH Ha TEXHOJOTMYECKYIO KapTy BBITAIKMBAIOLIEH CHUIIBI, JeiicTByromeil Ha
TeNo, NOTPYKEHHOE B KUAKOCTD.

HabGmonenue 3a nmpoBegeHNEM U 00CYKIEHHE COBMECTHO C MEJaroroM OIBITOB, IEMOHCTPHUPYIOIINX
3aBHCHMOCTH BBITAIIKHBAOIIEH CHIIBI, TEHCTBYIOMIEH HA TEJO B KUAKOCTH, OT 00BEMA MOTPYKEHHOM
B )KH/IKOCTB YacTH TeJa U OT MIIOTHOCTH KHUIKOCTH.

HccnenoBanne moJ pYyKOBOACTBOM II€arora 3aBUCHMOCTH Beca Tela B BOAE OT 00BbEMa
MOTPYXEHHOH B )KUAKOCTB YacTH Tela.

Pemenne THNOBBIX pacd€THBIX 3a1ad B 1—2 IEWCTBUS C OMOPOH Ha alrOpPHTM, NPEIBAPHUTEIHHO
pa3o0paHHbIl COBMECTHO C IeIaroroM Ha MPUMEHEHHE 3aKOHa APXHUMe/Ia U YCIOBHS TUIaBaHUs Tell.
KoHcTpyupoBanue npu moMoIIy mnegarora apeoMerpa Uik KOHCTPYHPOBAHUE JTOJKU U OIpeesicHue
€€ rpy30NnoabEMHOCTH.

Pasnen 5. PaGora u MomHocTh. JHeprus (12 4)

Padora Mexanunueckas padora. MomHoCTb HaGmonenune 3a SKcriepuMEHTANBHBIM OIpeJeNIeHneM MEXaHW4eCKOW pabOThl CHIIBI TSDKECTH NPH
¥ MOIIHOCTH HNaJicHUM Tella M CHIIBl TPEHHs IHPH PaBHOMEPHOM IEPEMEIICHUH Tella 10 TOPU30HTAIBHOU
(39) MTOBEPXHOCTH.
HaGumonenue 3a nemoHcTpalmeil pacuéra MOIIHOCTH, pa3BUBAEMOH TP MOIbEME T10 JIECTHHUIIE.
Perenne THUMOBBIX pacu€THBIX 3a7ad B |—2 AEHCTBHA C OMOPOH Ha aJTOPUTM, MpPEIBapUTEIHHO
pa300paHHBII COBMECTHO C MEIaroroM Ha pacuéT MEXaHHIECKOI paboThI ¥ MOIHOCTH.
pocTnie IIpocTele MexaHM3MBI: pbluar, OJIOK, HakJIoHHas | HawanpHOE mOHMMaHWE BBIMTPHINIA B CHIIE ITPOCTHIX MEXaHW3MOB Ha NMPHMEPE phluara, IOIBIKHOTO

MeXaHU3MBbI (5 4)

IUIOCKOCTh. [Ipasuno pasnosecus puivaza. Ilpumenenue
npasuna pasmosecus pwiuaza K 010Ky. «3o10moe
npasunoy mexanuku. KIIJI nOpocTbIX MEXaHU3MOB.
ITpocThie MexaHU3MBI B OBITY M TEXHHKE.

M HENOABIKHOTO OJIOKOB, HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanue COBMECTHO C IIEAaroroM ycjaoBHUSI paBHOBECHSI pblyara.

OO6HapykxeHHe TOJT PYKOBOJCTBOM IieJarora C ONOpPOW Ha AMIAKTUYECKHH MaTepuan CBOHCTB
MPOCTBIX MEXAaHH3MOB B PA3JIMYHBIX MHCTPYMEHTAX W MPUCHOCOOJICHUSIX, HCIOIB3YEMBIX B OBITY




Jemoncmpayuu

1. [TpuMephI IPOCTHIX MEXaHU3MOB,

Jlabopamopnsie padomot u onvimul

1.0Ompenenenue  pabOTBI  CHIBI  TPCHHUS  IIPU
PAaBHOMEPHOM [BH)KCHUM TEJa MO TOPHU3OHTAIBHOU
MTOBEPXHOCTH.

2. VccnenoBaHue yCIOBHI paBHOBECHS phIUara.

U TEXHHKE, a TaKkKe B )KUBBIX opranusMax (MC — Ouomnorus).

HaGmonenue 3a SKCHEpUMEHTANBHBIM JIOKAa3aTEILCTBOM pPaBEHCTBAa pPadOT MNpH MPUMEHEHHH
MPOCTHIX MEXaHU3MOB.

Onpenenenue noj pykoBoacTsoM nearora KI1J] HakIOHHOM MIOCKOCTH.

Pemenue TUMOBBIX pacu€THBIX 3afad B 1—2 fAeHCTBUA C OMOPON Ha AJTOPUTM, MpPeABapUTEIHHO
pa300paHHBIIl COBMECTHO C IEAAaroroM Ha IMPHMEHEHHUE MPaBHiIa PABHOBECHS phIYara W Ha pacuér
KII.

3. Usmepenne KITH HaKJIOHHOH IIJIOCKOCTH
(3meKTpOHHAS TEMOHCTPAITHS).
MexaHnunveckas MexaHndeckast SHEPTHA. Kunemuuecxasn u | HabmroneHne 3a 3KCTIEpUMEHTAIBHBIM OIPEACICHIEM M3MEHEHUS] KHHETHYECKON M MOTCHINAIbHON

Heprus (4 4)

nomenyuanvnas sHepeus. Ilpespawenue oounozo 6uda
MexXaHuuecKkol SHepauu 8 Opyeol. 3aKOH COXpaHCHHUS
JHEPIUU B MEXAHHUKE.
JlaGopaTopHbie padoThl M ONBITHI.
1. I3y4yeHne 3akoHa COXpaHEHHUS MEXaHUYECKOH
SHEpruu (IEKTPOHHAS JEMOHCTPALIUA).

SHEPTUM Tella IPU €ro CKaThIBaHUM 110 HAKIIOHHOW MJIIOCKOCTH.

DopMyJIUPOBAHUE COBMECTHO C IMIEAAaroroM Ha OCHOBE MHCCJIENOBAaHUS 3aKOHAa COXPAHEHUS
MEXaHUYECKOM SHEPTUu.

[IpencraBnenue npy MOMOILM NIeAarora rpaHuL IPUMEHUMOCTH 3aKOHA COXPAaHEHUS SHEPTHH.
Pemenne TUMOBBIX pacdy€THBIX 3aja4 B 1—2 NEHCTBUS C OMOPOIl Ha alrOpUTM, MPEABAPUTEITHHO
pa300paHHBII COBMECTHO C IE€JarOroM C HCIOJIb30BaHUEM 3aKOHA COXPAHEHUS SHEPTUHL.

Pe3epBHoe Bpems (3 1)

8 KJIACC (68 u)

TemaTrnueckuii
0JIOK, TEeMBI

OcHoBHOE coIepkaHue

OcCHOBHbIE BH/IBI JIESITEILHOCTH YUALIUXCS
(Ha ypoBHE y4eOHBIX JelicTBHIl)

Pa3nen 6. TenuioBble siBjieHust (28 4)




Ctpoenne
U cBOlicTBa
BemiecTBa (7 1)

OcHog8Hble  NONIONCEHUS  MOAEKYIAPHO-KUHeMUYecKou
meopuu cmpoenus eewgecmsea. Macca u pasmepsi amomos
u  monekyr. Onvimvl, noomeepicoaroujue OCHOBHbLIE
NOI0HCEHUS MONEKYIAPHO-KUHEMUYECKOU meopull.

Mopnenn  TBEPHOTO, KHIKOTO H  Ta3000pa3HOTO
cocTosiHUM BemlecTBa. Kpucmaniuveckue u amopguvie
mena. QOO6vscHeHue Cc8OUCME 2a308, JcUOKOCmel U
MEEPObIX Mmel HA OCHO8e HNOJNOJNCEHUU MONEKYIAPHO-
kunemuueckou meopuu. CMauMBaHUC U KANULIAPHbIE
saenenus. Tennosoe pacuupenue u cocamue.

Jemoncmpayuu?

1. Habnromenue OpOyHOBCKOTO IBHKCHUSI.

2. Habmonenue nuddys3um.

3. HabmoneHne siBIeHMA CMadyWBaHUA W KaNMJUIAPHBIX
SIBJICHUH.

4. HaGmoqerne TerIoBOro PacuIupeHus Tell.

5. 3MeHeHne maBieHUs Ta3a Mpu U3MEHEHUH 00bhEéMa U
HArpeBaHUU WJIH OXJIAXKICHUH.

Jlabopamopnwvie padomot u onvimol.

1. OmpiTBl 1O OOHApyXEHWIO  JAEHCTBUS  CHJI
MOJICKYJISIPHOTO ~ MPUTSHKCHUS (WM  DJICKTPOHHAsS
JIEMOHCTpAITHS).

2. OmBITHL TIO BHIPAIIMBAHUIO KPHCTAIUIOB MOBapEHHOM
COJIM WJIH caxapa.

3. OmBITEI IO HAONIOJCHHUIO TEIUIOBOTO PACIIHPCHHUS

ra30B, XUIKOCTEH U TBEPIBIX TEIL.

. OnpeneneHre JaBIeHAUS BO3AyXa B OAIIIOHE MITIPHUTIA.

. OTBITBI, TEMOHCTPUPYIOMIAE 3aBUCHMOCTh JIaBICHUS
BO3AyXa OT ero oOBéMa © HarpeBaHUS WIH
OXJTaX ICHUSL.

6. I[Iposepka cunomesvl TUHENHOU 3A6UCUMOCTU ONUHBL

CMONOUKA HCUOKOCMU 8 MEPMOMEMPUUECKOU mpyoKe

om memnepamypboi.

[

HaGmonenne u nHTEpIpeTanys COBMECTHO C IE€AAaroroM OINBITOB, CBUAETEIBCTBYIONINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHHUH BEILIECTBA: ONBITHI C PACTBOPEHUEM PA3INYHBIX BEIIECTB B BOJIE.

Pemenne THMOBBIX pacd€THBIX 3a1ad B 1—2 IEWCTBUS C OMOPOH Ha alrOpPHTM, NPEIBAPHUTEIHHO
pa3o0paHHBIII COBMECTHO C IIEaroroM IO OLCHHWBAaHMWIO KOJMYECTBA AaTOMOB WIM MOJEKYJI B
eanHALE 00BEMa BEIIECTBA.

[IpencTaBneHue npu MOMOIIM IeJarora OPOYHOBCKOTO IBHIKEHUS, SIBICHHS AUGPY3UU U pasIHIuid
MEXJy HUIMH Ha OCHOBE IOJIOKEHUH MOJIEKYISIPHO-KMHETHUECKOH TEOPUU CTPOSHHSI BEIIECTRA.
OO0BsACHEeHHe ITPU MOMOIIH TeJlarora ¢ ONOpoi Ha JUJAKTHUECKUN MaTepuall OCHOBHBIX Pa3IHuuil B
CTPOCHUU Ta30B, >KUAKOCTEH U TBEPABIX Tl C HCIOJNb30BAaHHEM IIONOXKEHUI MOJEKYJISpHO-
KHHETHYECKON TEOPUU CTPOCHUS BEIEeCTBa.

IIpoBenenue nox pykoBOACTBOM II€Jjarora ONBITOB MO BHIPAIIMBAHUIO KPUCTAJUIOB TOBApEHHOM cOU
WIIH caxapa.

ITpoBeneHne COBMECTHO C MEAAroroM U 0OBSICHEHUE U3 MPEUIOKEHHOTO TIEPEYHS BHIBOAOB OIIBITOB,
JIEMOHCTPHUPYIOIMINX KaIMJUISIPHBIC SBICHUS U SBJICHUE CMaYMBaHIA.

OObsicHeHHE C ONOpOH HA TEXHOJOTHMUYECKYI0 KapTy IIOA PpYKOBOACTBOM IIefarora poJiud
KaIWJUIIPHBIX SBICHUH JUTS OCTYIIJICHHUS BOJIBI B opranu3M pacrennit (MC — Guonorus).
HaGmoenue orsITOB IO HAOIIOICHHIO TEIUIOBOTO PACIIUPEHHUS Ta30B, JKUIKOCTEH M TBEPABIX TEI.
OOBsCHEHHE C ONOpPOil Ha TEXHOJIOTHUECKYIO KapTy IOJ PYKOBOACTBOM II€Jjarora COXpaHEHHS
00BEMa TBEPABIX TEN, TEKY4ECTH >KUIKOCTH (B TOM HYHCIE, Pa3HHUIBI B TEKy4eCTH JUIA pa3sHbBIX
JKUJIKOCTEH), TaBJICHHS rasa.

HaGumionienue 3a npoBeieHHEM OIBITOB, IEMOHCTPUPYIOLIMX 3aBUCUMOCTh JaBJICHUS BO3yXa OT €ro
00péMa M HarpeBaHUS WIM OXJAXKICHMSA, M UX OOBSICHEHHE Ha OCHOBE aTOMHO-MOJEKYJISIPHOIO
yUYCHHS.

AHanu3 npH IIOMOIIM TEJarora ¢ Ornopol Ha JUIAKTHYECKUI MaTephai MPaKTUYeCKUX CUTYyaIui,
CBSI3aHHBIX CO CBOMCTBaMM Ia3oB, )KUIKOCTEH M TBEPABIX TEIl.

TenaoBbie
npoueccsl (21 )

Temnepatypa. Ceaze memnepamypvl O CKOPOCHIbIO
MEn08020 OBUICEHUs. YACMUY.

BuyTpensss SHEPTHS. Cnocobwi usMeHeHus
S6HYMpeHHell dHepauu: menionepedaia U cosepuieHue
pabomsl. Budwi mennonepeoauu: menionpooOHOCHb,
KOHBeKYUs, U3TyyeHue.

KonnuectBo  TemnoTsl.  YenbHas — TEMJIOEMKOCTH
BellecTBa. Iennoobmen u  menjiosoe  pasHogecue.

OO0ocHOBaHME MO MOATOTOBJICHHOMY QJITOPUTMY COBMECTHO C II€aroroM MpaBHJI H3MEPEHUs
TEMIIEPATYPBI.

CpaBHEHHE pa3IMIHBIX CIOCOOOB M3MEPEHHUS U IIKAJl TEMIIEPATyPHI.

Habnromenue 3a mpoBeAeHNEM OMBITOB, IEMOHCTPUPYIOIINX H3MEHEHNE BHYTPEHHEH SHEPTUH Tela B
pe3yabpTaTe TeIuionepeiayy ¥ paboThl BHEITHUX CHIL.

Habnroxenue 3a mpoBeieHHEM OIBITOB, OOCYKICHHE TMPAKTHUECKUX CUTYalNH, JeMOHCTPHPYOLTIX
pa3IuyHbIe BUJIbI TEIJIONEPENAYy: TEIIONPOBOJHOCTb, KOHBEKLIUIO, U3IIyUEHUE.

HccnenoBanue ¢ omopo Ha TEXHONOTMYECKYIO KapTy IOA PYKOBOJICTBOM I€Jarora SIBJICHUS




Ypaenenue mennioeo2o banauca.

Inasrenue u  omeepoesanue  KpUCMALIUYECKUX
seujecms. VY nenbHast TeIoTa IUTaBJICHUS.
IHapoobpasosanue u xondencayusa. Hcenapenue (MC).
Kumenne.  YpenpHas — Temnmora — mapooOpa3oBaHUS.

3asucumocms memnepamypuvl KUnenus om ammoc@epHoo
dasnenus. Brascnocme 6030yxa.
DHeprus TomMBa. Y iejbHask TEIIOTa CTOPAHUSL.

Hpunyuner pabomer mennosvix Odsueameneu. KIIJJ
mennoozo
oguzamens. Tennosvle  Osucamenu  u  3awuma

okpyxcaroueti cpedst (MC).

3akon coxpanenus u npespawjeHust SHePUL 8 Meni08bIX

npoyeccax (MC).

Jemoncmpayuu?

1. TIpaBuiia H3MEpEHHs TEMIIEPATYPEHI.

2. Bugsl Temonepeaayu.

3. OxmaxkaeHue Mpy COBEPILEHNHU PabOThI.

4. HarpeBaHnue INpH COBEPIICHUH PabOTHl BHEIIHUMHU
CHJIaMH.

5. CpaBHeHHUE TEIUIOEMKOCTEH pa3INYHbIX BEIIECTB.

6. HabmroeHue KUIeHUs.

7. HaOmroeHne  mOCTOSTHCTBA
TUTaBJICHHN.

8. Moenn TEIIOBBIX ABUTraTEIIE.

Jlabopamopnvie padbomot u onvimul.

1. Ilposepka eunomesvi TUHEUHOU 3A8UCUMOCIU ONUHBL
CMOAOUKA JHCUOKOCU 8 MEPMOMEMPUYECKOU mpyOKe
om memnepamypei.

2.HaGumoneHre n3MeHeHusi BHyTPEHHEW SHEPruM Tela B
pe3yabTaTe TeIonepeiay ¥ paboTsl BHEITHUX CHIL.

3. UccnenoBanue SIBJICHUS TeII000MeHa pu
CMEUIMBAHUY XOJIOJHOU U rOpsiueii BOJBIL.

4. Onpedenenue Konuuecmea meniomsl, HOIYYEHHOO
60001 npu meniooomene c Hazpemuim
MEMANUYeCKUM YUTUHOPOM.

. MlccnenoBanue nporecca ucrapeHusl.
. OnpeneneHre OTHOCUTENBHON BIIQ)KHOCTH BO3yXa.
7. Onpedenenue yoenbHot meniomol NiaGIeHUs 1b0d.

TEMIIepaTypsl  TIpH

(o2}

TETIIO0OMEHA MPU CMEIINBAHUY XOJIOJHOHN U rOpsdei BOABI.

Habnromenue ycTaHOBICHHS TETIOBOTO PAaBHOBECHS MEXKTY TOPSUEH U XOJIOXHON BOJIOM.
OmnpeneneHne Ipu MOMOINYM MeJarora KOJIWIeCTBA TEIUIOTH, HOIyYEHHOTO BOJOW NPH TEINIOOOMEHE
C HarpeThIM METAJUTMYECKUM IUINHIPOM.

OmnpeneneHne 1o TabNINIE yACTHHON TEIUIOEMKOCTH BEIIECTBA.

Pemenue TUMOBBIX pacu€THBIX 3afady B 1—2 fAeHCTBUA C OMOPON Ha AJTOPUTM, MpPeABapUTEIHHO
pa3o0paHHBIl COBMECTHO C MEJaroroM, CBS3aHHBIX C BBIUMCICHHEM KOJMYECTBA TEIUIOTHI H
TEIJIOEMKOCTH TIPH TEILIO0OMEHE.

AHanu3 mpy IOMOIIM IeAarora CUTyallMd IPaKTUYECKOTO MCIOJIb30BAaHUS TEIUIOBBIX CBOMCTB
BEIIECTB M  MaTepHaloB, HampuMep B  IEIIX  JHEProcOepeKeHUs:  TEIUIOU3OJISINS,
SHeprocOeperaroIne Kpbli, TEPMOAKKYMYIATOPHI U T. I.

Habnronenue spneHni MciapeHns M KOHACHCAIIHH.

HaGmonenue 3a ucciieoBaHNeM Tpoliecca NCTIAPEHHS Pa3IHIHBIX KHUIKOCTEH.

OOBsICHEHHE TI0 AJTOPUTMY COBMECTHO C MEJaroroM SIBIICHNI HCIIApEHUs ¥ KOHICHCALMN Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUCHHSI.

HabGmonenue 1 00bACHEHHE Tpoliecca KUIICHNUS, B TOM YHCIIE 3aBUCHMOCTH TEMIIEPATyPbl KUTICHUS
OT JaBJICHUS.

OmnperneneHue o TabiuIe OTHOCUTENIBFHOMN BIAKHOCTH BO3-TyXa.

HaGumonenue npoliecca 1miaBieHus] KPUCTaUTMUECKOTO BEIIECTBa, HAIIPHUMED, JIbJa.

CpaBHeHI/Ie o IJlaHy IMpu IHOOMOIIM neAarora MNpoOHECCOB IIJIABJICHUA KPUCTAIMYCCKUX TCII
W pa3MsrYeHus IPU HarpeBaHUM aMOP(HBIX TeJI.

OnpezeneHue Mo TabiuIe yAEIbHON TEIUIOTHI IUTaBJICHUS JIbJA.

OOBsicHEeHHE TIO0 cXeMe Tocie OOCYKACHHS C TEAaroroM SBJICHUH IIABICHNS U KPUCTAJUIM3AINN Ha
OCHOBE aTOMHO-MOJICKYJIIPHOTO yIEHHUSL.

Pemmenne THIOBBIX pacu€THBIX 3amad B 1—2 neicTBUS C ONMOpPOH HA AITOPHUTM, NPEIBApUTEIHHO
pa3oOpaHHBIII COBMECTHO C IIEIaroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJHWYECTBA TEIUIOTHI B
nporeccax TeIUIoNepeaadyr P! IUIABICHUN ¥ KPUCTAIITU3ANH, HCTIADEHUN W KOHICHCAIIH.

AHanu3 NpH MOMOIIM Te/larora ¢ ONOPOH Ha JUNAKTHYECKUI MaTepHall CUTyaluil MpaKTHIECKOTOo
MMPUMEHCHUA SBJICHUI TIJIaBJICHHS U Kpucrtajjindalluv, HAIPpUMEP, MOJYYECHUE CBEPXUYHUCTHIX
MaTepHaJioB, COJEBas IPesIKa U JIp.

Amnanus IIpu IOMOIIH Tiegarora pa6OTI)I nu 06'b${CHeHI/Ie IMpUHIUIIA }IeﬁCTBI/IH TCIIJIOBOI'O ABUT'aTCIIA.
Brruncnenne koandecTBa TCTJIOTBI, BBIACIIAIOMICTOCA IMPU CIrOPpaHUX PA3JIMYHBIX BUAOB TOIUIMBA, U
KIIJI nBuraresms.

OOcyx/ileHne COBMECTHO C MENaroroM 3KOJOTHYECKHMX IIOCIE/ICTBHH HCIIONBb30BaHMS JBHUTraTeseH
BHYTPEHHETO CrOpaHusl, TEIJIOBBIX U rHapoateKkTpocTaninii (MC — sKoJorus, XUMust).

Pazpnen 7. DiiekTpruyeckre 1 MATHUTHBIE siBJIeHUs (37 1)




DJIeKTpUYecKue Onexmpusayusa men. JIBa pojia 3J1€KTpUUECKHX 3apsanoB. | HabmroneHne 3a mpoBeAEHHEM ONBITOB IO ANIEKTPU3ALUH TEI IPU CONPUKOCHOBEHUU M MHIYKIHEH.
3apsiabl. B3anmopeiictBue  3apspkeHHBIX  Tenl.  3axkon  Kynowa | HabmoneHne m oOBsICHEHHE C ONOPOH HA TUIAKTHIECKUH MaTepual B3auMOACHCTBUS OJXHOMMEHHO
3apsiikeHHbBIE (3a8ucumocms CUIbl 83AUMOOCUCMEUSL 3APSANCEHHBIX Mel | M PASHOUMEHHO 3apsHKEHHBIX TEll.
TeJia U UX Om BeAUUUHBL 3aPA00E U PACCMOAHUL MENCOY Menamul). OOBsIcCHEHHE ITPY TTOMOIIH IIe1arora MpUHINIA AEHCTBUS 3IEKTPOCKOTIA.
B3auMo/elicTBHE OnexTpudeckoe ToJIe. Hanpsasxcénnocms | OOBSICHEHNE COBMECTHO C IIEArOroM SIBICHMH D3IEKTPH3AlMH IIPU COIPUKOCHOBEHHH TENl U
(7 9) 91eKMPUUECKO20 noJis. IHpunyun cynepno3uyuy | MTHIYKIKEH C UCIIONb30BaHUEM 3HAaHUM O HOCUTEIIAX MEKTPUUECKUX 3apa/I0B B BEIECTBE.
9NeKMPUYECKUX noJel (Ha KayecmeeHHOM YPOGHE). PacriosHaBanne W OOBSCHEHHE IO CXEME COBMECTHO C IIEIaroroM SIBICHHH JIICKTPH3aLUH
Hocumenu snexmpuyeckux 3apaoo8. OnemeHmapHulll | B IOBCEAHEBHOU XKU3HHU.
anexmpuyeckuti 3aps0. Cmpoenue amoma. IlpoBonnuku u | HabnroneHne u oOBsICHEHHE C ONOPOH Ha TEXHOJOTHYECKYIO KapTy OMBITOB, MIUTIOCTPHUPYIOLINX
JUAJIEKTPUKHU. 3aKOH COXPaHEHUS JIEKTPUUECKOTro 3apsiia. | 3aKOH COXPAHEHUs 3IEKTPHUECKOTo 3apsija.
Jemoncmpayuu? HaGumioienue oIpITOB IO MOJICTUPOBAHHIO CHIIOBBIX JIMHHUN 3JIEKTPHYECKOTO TIOJIS.
1. DnexTpu3anus Te. HccnenoBanne mox pyKOBOACTBOM IeNarora ACHCTBHUS SJIEKTPUYECKOTO MO Ha MPOBOAHUKHU H
2. JIBa posia 3JEKTPUIECKUX 3apA0B M B3aUMOJICHCTBHE | AMIIICKTPUKH
3apsDKEHHBIX TEIL.
3. YcTpoiicTBO U IefiCTBHE 3IIEKTPOCKOIIA.
4. DneKTpocTaTHIecKasi HHIYKIHS.
5. 3aK0H COXpaHEHHUS 3TEKTPUIECCKUX 3apsI0B.
Jlabopamopnwvie padomot u onvimel.
1. OnbiThl  TO  HAOMIONCHHUIO  JJICKTPH3AMU  TEl
UHAYKIMEH U IIPU CONPUKOCHOBEHUH.
MocTossHHBIIH OnekTpudeckuid  ToK.  Ycnoeus — cywecmeoganus | HabGmoneHue paziauyHbIX BHIOB JICHCTBUS AJIEKTPUYECKOTO TOKa M OOHApyKEHHE COBMECTHO C
IEKTPUYECKUH | 21ekmpuyeckoeo moka. VICTOUHHKH IOCTOSIHHOTO TOKa. | MEAAaroroM 3THUX BHUIOB ACHCTBHS B TOBCEAHEBHOM KHU3HH.
Tok (17 1) Jle#icTBUS AJIEKTPUYIECKOTO TOKa (TeroBoe, XxuMudeckoe, | COOpKa 1o cxeMme M MCIIBITaHUEe O] KOHTPOJIEM MeAarora JIeKTPUYECKOi IIeNH IOCTOSHHOTO TOKa.

MAarHUTHOE). DIeKmpuyeckuti mox 8 HCUOKOCmsaxX u ea3ax.

Pabota W MOUIHOCTB 3JEKTPHUYECKOTO TOKA. 3AKOH
Jicoyna—IJlenya. Dnekmpuueckue yenu u nompeodumenu
2NeKMpuYecKol Hepeuu 6 Ovimy. DIEKTpUIecKas IICTb.
Cuia Toka. Dnekrpudeckoe HanpspkeHne. ConpoTHBIICHUE
MIPOBOJTHUKA. YOenvbHoe conpomusienue geujecmed. 3aKOH
Oma jgna  yyactka 1end. [locienoBaTensHOE |
napajyieIbHOe  COCIAWHEHHE IPOBOJIHHUKOB. Kopomkoe
3aMbIKaHue.

Jemoncmpayuu?

1. [TpOBOTHUKY U TUINEKTPUKH.

2. MopenupoBaHue CHJIOBBIX JIMHHH 3JIEKTPUYECKOTO

TOJTISL.

. IcTOYHUKY TOCTOSIHHOTO TOKA.
. JleHcTBUS 2NIEKTPUUECKOTO TOKA.
. DJIEKTPUYECKUI TOK B XKHUIKOCTH.
. 'a30BBIi pa3psa.

(2062 I~ OV)

HaGumoienue 3a ieMoHcTpaleil n3MepeH s CUIIbl TOKa aMIEPMETPOM.

Habnromenue 3a neMoHCTpanueil H3MEepeHHs NEKTPUIECKOTO HANIPSHKCHUS BOIIBTMETPOM.
[IpoBenenue u OOBSICHEHWE MpPHU TOMOIIM YYUTENs OIBITOB, JAEMOHCTPHUPYIONIHX 3aBHCHMOCTH
3JIEKTPUYECKOTO CONPOTHUBIIEHHUS] MPOBOAHMKA OT €ro JUIMHBI, IUIOLIAJM INOMNEPEYHOT0 CEYEHUs U
Marepuana.

Habnromenne 3a IeMOHCTpaIyiedl MCCIIeOBaHUS 3aBHCHMOCTH CHIIBI TOKa, MPOTEKAIOIIETO depes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANIPSKEHHSI Ha PE3UCTOPE.

ba3oBble npecTaBiIeHUs] O NPAaBUIIAX CIIOKEHUS HAIPSDKEHUN IIPU MOCJIEA0BATEIbHOM COCIUHEHUHN
JIBYX PE3UCTOPOB.

ba3oBble npecTaBiIeHUs O IpaBUIax AJIs CUIIbI TOKA IIPU NAPAJJIEIbHOM COEAUHEHUN PE3UCTOPOB.
Habnromenne neMOHCTpamuM Iefarora O CHTYalUsSX IIOCTEIOBATEIbHOTO W IapajuieIbHOrO
COEIMHEHUS TIPOBOIHUKOB B JJOMAILHUX AJIEKTPUUECKUX CETSAX.

Pemenue TUMOBBIX pAacu€THBIX 3a7a4 B 1—2 AEWCTBHSA C OMOPOW Ha anrOpHWTM, NpPeaBapUTEILHO
pa3oOpaHHBIIl COBMECTHO C NEJaroroM C HCIoib3oBaHHeM 3akoHa Oma n Qopmyn pacuéra
JJEKTPUUYECKOTO  CONPOTUBIEHUS IPU MOCIAEJOBATENBHOM M  MAapajuleIbHOM COEAWHEHUU
IIPOBOJHMKOB.

OmnpeneneHue ¢ ONOPOM Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJCTBOM Hejarora paboThl




7. Vi3amMepeHue CHITbl TOKa aMIIEPMETPOM.

8. Usmepenne
BOJIETMETPOM.

DJIEKTPUIECKOTO HaIpsHKEHUA

9. PeocraT u Mara3uH CONpPOTHUBIICHUH.
Jlabopamopnuvie padbomol u onvimol.

1.

ok~ w

10.

11.

12.

HccnenoBanue AeHCTBHS 3JIEKTPUYECKOTO IMOJS Ha
MIPOBOJIHUKY U AUINEKTPUKH.

COopka M mpoBepka padOTHI AIEKTPHUUYECKOH IIEH
MIOCTOSIHHOTO TOKA.

W3mMmepeHue u peryiaupoBaHue CUIIBI TOKA.
W3MepeHue U peryaupoBaHue HAIPsKEHHUS.
Hccneoosanue sasucumocmu cunvl moka, uoyujezo
yepez pesucmop, om CONPOMUBLEHUs pe3ucmopa u
HAaNpA’CeHUs..

Onvimul, O0eMOoHCmpupyrowue 3a8UcUMocmy
INEKMPUUECKO20 CONPOMUBTICHUSI NPOBOOHUKA OM
€20  OuHbl, NIOWAOU NONEPEYHO20 CeYeHUs U
Mamepuana.

Ilposepxa npasuna crodcenus HANPA}CEHUU Npu
HOCIe008AMENLHOM COCOUHEHUU D8YX PE3UCHIOPOS.

Ilposepxa  npasuna  Ona  cunel  MoKa  Npu
napannenbHoM coOeOUHeHUU Pe3UCNOPO8.
Onpenencare  pabOTHl  AIEKTPHUYECKOTO  TOKA,

HJIYIIETO Yepe3 Pe3UCTop.

OmnpejenieHre MOIIHOCTH  JJIEKTPUYECKOTO  TOKA,
BBIJICIISIEMOM Ha pe3UCTOpeE.

HUccnenoBaHre 3aBUCUMOCTH CHIIBI TOKA, HJYIIErO
4yepes JaMIOUKY, OT HAIPSDKEHHs Ha HEll.
Onpeoenenue KII/[ nacpesamens.

3JIEKTPUUYECKOTO TOKA, MPOTEKAIOIIETO YEPEe3 PE3UCTOP.

OmnpeneneHue ¢ OMNOPOH HAa TEXHOJOTHUECKYIO KapTy IOA PYKOBOACTBOM II€ZAarora MOIIHOCTH
3IIEKTPHIECKOTO TOKa, BBIJEISIEMON Ha pe3ncTopE.
HaGmonenue 3a ucciieoBaHNEeM 3aBHCUMOCTH CHITBI TOKA YepPe3 JIAMITOUKY OT HANPSDKESHHS Ha HEH.
OnpeneneHne ¢ OMOPOW HAa TEXHOJOTMYECKYI0 KapTy moJ pykoBoacTtBoMm memarora KIIJ]
HarpeBaTens.

HaGumonenue 3a ucciieioBaHrueM peoOpa3oBaHus SHEPTUH PH MOIbEME TPY3a SJIEKTPOABUTaATEIEM.
OOBsCHEHHE TIOCNIe PacCyXJIEHHsl C IeJaroroM M COCTaBJICHUE IJIaHa-KOHCIIEKTa YCTpPOMCTBa U
NPUHIUIA ASHCTBUS JOMAIIHUX AJIEKTPOHArPEBaTEIbHBIX IPHOOPOB.

OO0BsACHEHHE TIOCTIe PacCyKICHUS C IIeJar0roOM U COCTaBJIEHUE IJIaHAa-KOHCIIEKTa IPUYMH KOPOTKOrO
3aMbIKaHUS U MIPUHIUIA JeHCTBUS IIaBKUX MPEIOXpaHUTEIeH.

Pemenne THMOBBIX pacd€THBIX 3a7ad B 1—2 IEWCTBUS C OMOPOW Ha alrOPHTM, NPEIBAPHUTEIHHO
pa300paHHBII COBMECTHO C MIEIaroroM ¢ MCIOoIb30BaHneM 3akoHa Jxoyns—IJleHna.

HaGmoienne BO3HUKHOBEHHS 3JIEKTPUIECKOTO TOKA B )KUAKOCTH.




MarHuTHble
siBJieHus (6 1)

ITocTosiHHBIE MarHUTHI. B3anMozeiicTBre NOCTOSTHHBIX
MarauToB. Maenumnoe none. Maznummuoe none 3emau u
e20 3nauenue 0ns dcusnu Ha 3emne. Onvim Ipcmeoa.
Maenummnoe none anekmpuyeckozo moka. Ilpumenenue
9NeKMpoMazHUmos 6 mexuuxe. [leticmeue mazHumno20
NOJIsL HA NPOBOOHUK ¢ MOKOM. DNeKmpoosueameis
nocmosnno2o moxa. Mcnonvsosanue snekmpooguzamenei
6 MeXHUYeCKUx YCmpoucmeax u Ha mpaucnopme.
Jemoncmpayuu?
1. BzauMoeiicTBHE ITOCTOSIHHBIX MAarHUTOB.
2. MopenupoBaHue HEBO3MOXHOCTH
MIOJIFOCOB MarHUTA.
3. MomenupoBaHHEe MATrHUTHBIX TOJICH MOCTOSIHHBIX
MarHuTOB.
4. OneIT Dpcrena.
5. MarautHoe noJie Toka. DJIeKTPOMAarHur.
6. JleficTBie MATHUTHOTO IOJISI HA IPOBOJTHUK C TOKOM.
7. DneKTpoABUraTeb MOCTOSIHHOTO TOKA.
Jlabopamopnwie padomot u onvimol.

pasneneHus

1. HCCJ’IG,I[OB&HI/IG MAarsuTHOI'O BSaHMOﬂeﬁCTBHﬂ
INOCTOAHHBIX MarHuTOB.
2. I/I3yqu1/Ie MAarauTHOI O I0JIA IOCTOSAHHBIX

MarHuTOB IIPH UX OOBEANHEHUH U pa3/IeJICHHN.

3. UccnenoBanue neHCTBUS 3JIEKTPUYECKOTO TOKa
Ha MarHUTHYIO CTPEJIKY.

4.  OnsITH, JEMOHCTPHPYIONINE 3aBUCHUMOCTH CHJIBI
B3aMMO/JICHCTBUS KaTYIIKH C TOKOM M MarHUTa OT CHIIBI
TOKa Y HAIIPaBJICHHS TOKA B KaTyIIIKe.

HccnenoBanne o pyKOBOACTBOM II€1arora MarHUTHOTO B3aMMOICHCTBHS IIOCTOSHHBIX MarHUTOB.
W3yuenne ¢ onopoil Ha TEXHOJOTMUYECKYIO KapTy IMOJ PYKOBOJCTBOM IeJarora MarHUTHOTIO TOJS
MOCTOSIHHBIX MarHUTOB IIPH UX 0OBEANHEHUH U Pa3JICIICHNH.

HaGumonenue 3a mpoBeieHHEM OTIBITOB IO BU3YalM3alliy MO HOCTOSIHHBIX MarHUTOB.

W3yuenue noj pykoBOACTBOM IeJIarora siBJICHUs] HAMarHU4MBaHUs BELIECTBA.

HccnenoBanue COBMECTHO € MENAroroM JeHCTBUS 3JIEKTPUIECKOT0 TOKA Ha MATHUTHYIO CTPEJIKY.
HaGmonenue 3a npoBeAeHHEM OIBITOB, JEMOHCTPUPYIOIIMX 3aBUCHMOCTb CHIIBI B3aUMOJACHCTBUS
KaTYIIK{ C TOKOM M MarHuTa OT CHJIBI M HallpaBJICHUs TOKA B KaTYIIIKE.

AHanu3 TpH TOMOINM TIEAArora CUTYyaldd NPAaKTHYECKOTo IPHUMEHEHHUS >JICKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKHX YCTPOICTBAaX, MPOMBIIIICHHOCTH, MEANIIIHE).

N3ydyenne ¢ omopodl Ha TEXHOJIOTMYECKYK KapTy IIOJ PYKOBOACTBOM IeAarora JeHCTBUS
MarHUTHOTO IOJISI Ha MIPOBOAHUK C TOKOM.

N3ydenue ¢ onmopoii Ha ANAAKTHYECKUN MaTepHai IeHCTBHS 3JEKTPOIBUTATEN.

N3mepenue coBmectHO ¢ negaroroM KIIJ[ anexTpoaBUraTeabHOM yCTaHOBKH.

Bba3zoBele mpencTaBieHHs O PA3MUUHBIX MPUMEHEHMAX IEKTPOABHUraTeiei (TpaHCHOPT, OBITOBBIC
YCTpOMCTBA U Jp.).

5. H3yuenme JeWcTBUS MarHUTHOTO TIIOJIA  HaA

MIPOBOTHHK C TOKOM.

6. Koucmpyuposamue  u  usyuenue  pabomuvl

INEKMPOOsU2AmeIs.

7.  U3mepenue KITJ JEKTPOABUTaTENbHON

YCTaHOBKH.
DJIEeKTPOMATrHUT Onvimor  @apades.  Aenenue  snexkmpomacnumnoti | IIpoBeneHne COBMECTHO C TEArOroM OMBITOB IO HCCIEIOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOH
Hasl MHAYKLHS unoykyuu.  Ilpasuno  Jlemya.  Onekmpozcenepamop. | WHIYKIUH: UCCIEIOBAaHNE U3MEHEHUH 3HAUCHUS U HAIIPABJICHHUS HHIYKIIHOHHOTO TOKa




(4 a9) Cnocobwl noyueHus 9NeKMPUYECcKoll SHepauU.
DJEeKTPOCTAaHIMM Ha  BO30OHOBISIEMBIX  HCTOYHHKAX
SHEPTHH.
JMemoncmpayuu?
1. UccnenoBanue SIBIICHUS 3NIEKTPOMArHUTHOM
WHTYKIHH.
2. OnbiTel Dapayest.
3. 3aBHCHUMOCTh HaNpaBJICHUS] UHIYKIIMOHHOTO TOKa OT
YCIIOBHI €r0 BOZHUKHOBCHHUS.
4. DneKTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnwvie padbomol u onvimol.
1. OubITEl o HCCIICIOBAHHIO SIBIICHUS
AIEKTPOMArHUTHOM WHAYKIUH: HCCIICIOBaHHE
W3MEHCHHUY 3HAYCHUS U HAINPABIICHUS] HHIYKIIMOHHOTO
TOKa.
Pe3epBHoe Bpems (3 1)
9 KJIACC (102 u)
TemaTrnuecknii OcHOBHOE coJiep:kaHue OcHOBHBIE BU/IbI 1eSIT€IbHOCTH YYALIUXCS
0,10k, TEMA (Ha ypoBHe y4eOHBIX JelicTBHIl)
Pa3ngen 8. Mexanndeckue siBjieHus (25 4)
Mexanndeckoe Mexannueckoe JBHKCHHE. MarepuanbHas TOYKa. | AHaJIM3 ¢ MOMOIINBIO Iearora M 00CyKACHHE Pa3IMIHBIX TPUMEPOB MEXaHUIECKOTO JIBHKCHUSI.
JIBUKEHUE Cucrema otcu€ta. OTHOCUTENHHOCTh MexaHHuUecKoro | OOCyXIeHre COBMECTHO C MEaroroM IpaHuI] MPUMEHUMOCTH MOJIENIN «MaTepUANIbHAS TOUKA.
U CIOCO0bI ero JIBUKEeHHs. PaBHOMepHOe mpsMoiiMHeliHOe JBmkeHWe. | OmucaHue mocle OOCYXKIEHHUS ¢ TMeJaroroM MEXaHHMYeCKOTO JIBHKEHHS Pa3IndHBIMHU CIIOCO0aMu
onucanus (6 4) Hepasnomeprnoe npsmonuneiinoe dsusicenue. Cpenusisi u | (ypaBHEHHE, TabauIa, rpaduk).
MCHOBEHHAsl CKOpPOCMb  meaa Npu  HepasHoMepHom | AHanmM3 TON PYKOBOACTBOM TIEJarora >KU3HEHHBIX CHTYallWid, B KOTOPBIX MPOSBISETCS
08UICEHUU. OTHOCHUTEIIbHOCTh MEXaHUIECKOTO IBUKCHUSI.
Yckopenue. Pasnoycxopennoe npamoaunetinoe | HabimoneHne MEXaHMIECKOTO IBUKEHUS TeJla OTHOCUTEILHO Pa3HbIX TeNl OTCUETA.

osuoicenue. CoboaHoe nmanenue. Onvimot I anunes.
Pasnomepnoe osudicenue no oxpyscrnocmu. Ilepuoo u
yacmoma obpawjenus. Jlunelinas u yenoeas cKopocmiu.
Llenmpocmpemumenshoe yckopeHue.
Jemoncmpayuu

CpaBHeHUE MyTel U TPaeKTOPUM JBUKEHUS C ONOPON HAa TEXHOJIOTUUECKYIO KapTy MOJ PYKOBOJACTBOM
Hefarora OJJHOroO ¥ TOTO e TeJla OTHOCUTENBHO Pa3HBIX TEN OTCUETA.

AHanu3 ¢ TOMOIIBIO TTearora TekcTa [anmiest 00 OTHOCHTENLHOCTH JIBMKEHHS; BBITIOIHEHHE 3a/IaHUH
IO TEKCTY (CMBICIIOBOE YTEHUE).

[Mpocreiimme BBIYKCIEHHUS IO 00paslly CpeaHEH CKOPOCTH CKOJBXEHHs OpycKa WM JABHKEHUS




1. HabmoneHne  MEXaHHYIECKOTO
OTHOCHTEINIFHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE ITyTeH U TPACKTOPHHA IBMKEHUS OJTHOTO U
TOTO K€ TEeJla OTHOCUTENIBHO Pa3HBIX TET OTCUETA.

3. 3MepeHne cKopoCTH U YCKOPEHHS IPSIMOIMHEHHOTO

JABUXKCHUSA TCIa

JIBUKEHUSL.

4, UccnenoBanue MPU3HAKOB  PaBHOYCKOPEHHOTO
JIBUKEHUSL.

5. HaGioieHue ABUXKEHUs TeJa [0 OKPYKHOCTH.

6. Habmronenue MeXaHHYECKHX SIBJICHHH,

MPONCXOIAMUX B cucteMe orcuéra «Temexxka» mpu
e€ paBHOMEpPHOM ¥  YCKOPEHHOM JIBIKCHUH
OTHOCHTEIIFHO KaOMHETa (PU3HUKH.

Jlabopamopnuvie padbomovt u onvimol.

1. Koncmpyuposanue  mpakma 01 pas2oHa u
OdanvbHelue2o0 pasHOMEPHO20 OBUNCEHUS WAPUKA UTU
MenexNcKu.

2. OmnpeneneHue CpeHel CKOPOCTH CKOJIbKCHHUS OpyCcKa
WM JIBWKCHHUS IIapHKa [0 HAKJIOHHOH MJIOCKOCTH.

3. OmpeneneHue YCKOPEHUS Tena npu
PaBHOYCKOPEHHOM  JABIKEHHM 10  HaKJIOHHOW
TUIOCKOCTH.

4. UccrnenoBaHue 3aBUCUMOCTH IYyTH OT BPEMEHH IPH
PAaBHOYCKOPDEHHOM  JBIDKCHMM  0€3  HavaJbHOM
CKOPOCTH.

5. Ilpogsepka eunomesvl. eciu Npu PAGHOYCKOPEHHOM
ogudiceHuu  6e3  HAYANLHOU  CKOpOCMU — Hymu
OMHOCAMCS  KAK — ps0  HEUemHbIX — uucen, Mo
coomeemcmeyiowue NPOMENCYMKU epemeHu
OOUHAKOBDL.

IapHKa 110 HAKJIOHHOH IIOCKOCTH.

AHanu3 u 00CyXICHHE C OTIOPOiIl Ha TEXHOJIOTHUECKYIO KapTy IO PYKOBOJCTBOM IEAarora Crioco0oB
MpUOTKEHHOTO ONIPEEIICHNSI MTHOBEHHOH CKOPOCTH.

OmnpenencHue MOCIE PACCyXICHHS C TENAroroM II0 CXEME CKOPOCTH PAaBHOMEPHOTO JIBIDKCHHUS
(Imapuka B )KHIKOCTH, MOJICIH SJIEKTPUIECKOTO aBTOMOOWIIA U T. T1.).

OmnpeneneHye COBMECTHO C TI€AaroroM IIyTH, IPOMICHHOTO 3a JAHHBIH NPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJa 110 IrpaMKy 3aBUCHMOCTH IyTH PABHOMEPHOTO JIBHKEHUS OT BPEMEHH.
HavanpHble mpeacTaBIeHWE O NPUHLOMNAX JCHCTBHS NPUOOPOB, HM3MEPSIOMINX
(cnuIOMETPOB).

[Mpocreiimme BhIYMCIEHNST O 00pasly IYTH W CKOPOCTH IIPH PaBHOYCKOPEHHOM IIPSMOJIMHEHHOM
JBIDKCHUH TEla.

OmnpeneneHre COBMECTHO € MEAArOTOM IPOMICHHOTO ITyTH U YCKOPEHMS IBIDKCHUS Tela MO rpaduKy
3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO NPSMOJIMHEHHOTO JBIDKCHNUS TeJla OT BPEMEHHU.
OmnpeneneHue C TOMOINBIO II€Jarora YCKOPEHHs Tela IPH PaBHOYCKOPEHHOM JIBHXKEGHUH IIO
HaKJIOHHOH ITOCKOCTH.

H3mepeHne 1o cxeme Iocie pacCyKACHHsS C IeJaroromM IMepuoja M 4acTOThl OOpalleHus Tena 1o
OKPY>KHOCTH.

OmnpezneneHue HaxOXKAEGHUS MOJ] PyKOBOJICTBOM IIelarora CKOpOCTH PaBHOMEPHOTO ABMKECHHUS Tela
0 OKPY>KHOCTH.

Pemenne THUMOBBIX pacu€THBIX 3amad B |—2 gelcTBUA C OMOPOM Ha alIrOpUTM, IMpeJABAPUTENHHO
pa3o0paHHBIE COBMECTHO C TME€JaroroM Ha OIpeleleHHe KHHEMAaTHYeCKHX XapaKTepPUCTHK
MEXaHUYECKOI'0 ABUIKCHHUA PAa3JIMIHBIX BUJIOB.

PacnioznaBanue 1 npuOMMKXEHHOE OMMCAaHKUE MO 00pasily rmocie oOCYXKICHMS ¢ MEeJaroroM pasinyHbIX
BUJIOB MEXaHWYECKOTO ABMKEHHsS B NPHUPOJE U TEXHUKE (Ha IpuMepax cBOOOJHO MajarouX Ted,
JIBIDKEHUS )KUBOTHBIX, HEOECHBIX TEJ, TPAHCIOPTHBIX CPEJICTB H JIP.).

CKOPOCTh

B3aumopeiictBue
Teu (13 1)

IlepBrlii 3axkoH Herorona. Bropoil 3akoH HbroToHa.
Tperuii 3axon Hetorona. Ilpunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon ['yka. Cuna mpenus: cuia
Mpenus CKONbHCEHUSA, CUNd MPeHUs NOKos, opyeue 6uobl
mpenus.

Cuna TSXKECTM M 3aKOH BCEMHUPHOTO TATOTEHHS.
YckopeHne CBOOONHOTO TaueHUs. /J[guoiceHue naanem
sokpye Connya (MC). Ilepsas xocmuyeckas cKOpocmb.
Hesecomocmo u nepeepysxu.

PaBHOBecue  maTepuanbHOU
meépooe Pasnosecue

Abcontomno
mena ¢

TOYKH.

mejo. meépooeco

HaGmozienue n o0cyskaeHHe COBMECTHO C IENAroroM OMBITOB C JBM)KEHHUEM TeJla IPU YMEHBIICHHH
BIIMSIHUS APYTHX TeJ, NPENSITCTBYIOIIMX JIBHKEHHUIO.

AHanu3 Mo cxeMe IOCNe PacCyXIEeHHs ¢ IeJaroroM TeKcTa ['anmies ¢ ONMCaHUEM MBICICHHOTO
IKCIIEPUMEHTa, OOOCHOBBIBAIOIETO 3aKOH HMHEPIMHU; BBIMOJHEHHE 33laHHi MO TEKCTy (CMBICIOBOE
YTEHUE).

OO6cyxIeHne 01 PYKOBOJICTBOM II€ZIarora BO3MO>KHOCTH BBITIOJHEHHS 3aKOHA MHEPLIUH B PA3IMYHBIX
crcTeMax oTcuéra.

HaGmonenne u oOcyxaeHHEe COBMECTHO C IIEIarOroM MEXaHMYECKHX SBICHHH, HMPOUCXOJMINX B
cucreMe otcuéra «Temexka» mnpu e€ paBHO-MEPHOM H YCKOPEHHOM [IBIJKEHHH OTHOCHTEIBHO
KabuHera pu3nKy.

JleHicTBHS ¢ BEKTOpAaMHU CHJI: BBINTOJHEHHUE 33/1aHUH 110 CII0’KEHUIO M BBIYMTaHUIO BEKTOPOB.




3aKpeniéHHou ocvlo epaujernus. MomeHT cunbl. [lenmp
msaxcecmu.
JHemoncmpayuu
1. 3aBHCUMOCTh YCKOpPEHHS Tella OT MAacChl Tela |
JICHCTBYIOILEH Ha HETO CUJIBI.
2. HaGmonenue paBeHCTBa CHJI IPH B3aMMOJCHCTBHU
TeJl.
3. M3MeHeHue Beca Tela Ipy YCKOPEHHOM JIBHKCHUH.
JlabopaTopHble padoThI U ONBITHI.
1. UccnenoBanue 3aBHCUMOCTHU CHIIBI
CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO JABIICHHS.
2. Onpenenenne ko3¢ dumenTa TpeHUs CKOIBKCHUS.
3. OmpeneneHue KECTKOCTH TPY>KUHBL.

TpeHHs

Habnromenne 3a mpoBeAeHHEM ONBITOB, JAEMOHCTPUPYIOMIHMX 3aBHCHMOCTH YCKOPEHHS Tena OT
MIPWJIOKEHHOM K HEMY CHJIBI U MAcCChI TeJa.

AHanu3 u 00BSICHEHHE C OMOPOH Ha TEXHOJIOTHIECKYIO KapTy II0J PYKOBOJICTBOM IeIarora siBJICHAHN ¢
HCIOJIb30BaHUEM BTOpOro 3akoHa HproToHa.

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 neicTBUS ¢ ONMOPOH Ha aNrOpUTM, IPEIBAPUTEILHO
pa3o0paHHBIl COBMECTHO C MEJaroroM C HCIIOJIb30BaHHMEM BTOpOro 3akoHa HbproToHa u mpaBuia
CIIO>KEHUSI CUIL.

OnpezeneHre COBMECTHO C MEJaroroM *ECTKOCTU MPY>KUHBI.

AHanu3 cuTyanuil ¢ ONOpOM Ha TEXHOJOTMUYECKYI0 KapTy IOJ PYKOBOACTBOM IEJarora, B KOTOPBIX
HaOMoaoTes ynpyrue nedopmaniy, 1 UX 0ObsICHEHHE ¢ UCITIOIb30BaHUEM 3aKkoHa ['yka.

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 neicTBUS ¢ ONMOpPOH Ha anropuTM, NpeaBapUTEIbHO
pa300paHHBII COBMECTHO C TIEIarOTOM C MCIIONF30BaHUEM 3aKkoHa ['yKa.

UccnenoBanue npu NOMOIIM NEJArora 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJIBHOTO
nmaBieHus. CoBMeCcTHOE 00CYXKIEHHIE PEe3yIbTATOB UCCIICIOBAHHUS.

OmnpezneneHne MOA KOHTPOJIEM ITeAarora ¢ OMopoi Ha KOHCIIEKT K03 (DUITEeHTa TPEHHS CKOITBKCHUS.
W3mepenue ¢ moMOLIbIO IEAArora CUIIbl TPEHUSI MOKOSL.

Pemenne TUMOBBIX pacu€THBIX 3a1ad B 1—2 AelcTBUA C OMOPOHM Ha alIrOpUTM, IMpeaBApUTENHHO
pa300paHHbIil COBMECTHO C MEaroroM ¢ UCIOIb30BaHuEM (HOPMYIIBI TSI CHITbI TPEHUSI CKOJIBKEHUSI.
AHanu3 1Mo cxeMme IIOCNie pacCyKIeHHs Iefarora O IBIDKCHHM Tel TOJBKO TOJ ACHCTBHEM CHIIBI
TAKECTH — cBOOO/IHOTO HaJIcHUs.
OO0BsACHEHHE TI0]] pPyKOBOJCTBOM Ielarora He3aBUCUMOCTH YCKOPEHHUsI CBOOOHOTO MAaJECHUS OT MACChI
Tena.

OueHka COBMECTHO C MENAaroroM BEJIWYUHBI CHUJIBI TSATOTEHMS], ACHCTBYIOLIEH MeXay NBYMs TelamMH
(mnst pa3HBIX Macc).

AHanu3 ¢ omopod Ha MUAAKTUYECKHH MaTepHan ABIKCHHUS HEOCCHBIX TeNl IMOJ JCHCTBHEM CHIIBI
TATOTCHHUS (C UCTIOE30BAaHUEM JOMOTHUTEIEHBIX HCTOYHHKOB HH(POPMAITUH).

Pemenue TUNOBBIX pacu€THBIX 3a7ad B 1—2 aeicTBUS ¢ OMOpPOH Ha anropuTM, NpeaBapUTEIbHO
pa3o0paHHBIH COBMECTHO C IEaroroM ¢ UCIIOJIb30BaHUEM 3aKOHA BCEMHUPHOTO TSATOTEHHS H (DOPMYJIIBI
JI7Is1 pacu€Ta CUJIbI TSHKECTH.

HaGmonenne u oOCykJeHHME C TOMOILIbIO I€Aarora OIBITOB [0 HW3MEHEHHI0 Beca Teja
MIPU YCKOPEHHOM JIBHXKCHHU.

AHanu3 ¢ IOMOIIBIO [Ie1arora ycJIOBUi BO3SHUKHOBEHHS HEBECOMOCTH U TIEPETPY3KH.

Pemenne TUNOBBIX pacu€THBIX 3a1ad B |—2 AelcTBUA C OMOPOM HAa alIrOPUTM, IMpPeJABAPUTENHHO
pa300paHHBII COBMECTHO C TIEJarOrOM Ha OTpe/IeIICHHE Beca Tella B Pa3INYHBIX YCIOBHUIX.

AHanu3 ¢ onopoi Ha TEXHOJIOTMYECKYIO KapTy MOJA PYKOBOJCTBOM Ieaarora Cui, AEHCTBYIOIUX Ha
TeJNo, NOKOsIIeecs Ha OIOope.

Onpeznenenue ¢ MOMOIIBIO NEarora HeHTpa TSHKECTH Pa3InYHbIX TE.




3aKOHBI
COXpaHeHHsI
(69)

Nmnynec tena. Usmenenue umnynvca. Umnyasve cunl.
3aKOH COXpaHEHHs HMITylbca. PeakTHBHOE IBIKCHHE
(MCO).

Mexannueckass pabora W MOITHOCTh. Paborta cmi
TSOKECTH, ynpyeocmu, mperusi. Céasb suepeuu u pabomol.
[loTenumanpHast  2Heprus  Tejia, MOAHATOrO  Hajg
MIOBEPXHOCTBIO 3eMIIU. [lomeHyuanvHas sHepeus coicamou

npyocunvl.  Kunetnueckas  sHeprus. Teopema o
KUHemu4eckoul aHepeul. 3akoH COXpaHEeHHsI
MEXaHHYECKON dHEPTUU.

JHemoncmpayuu

1. Tlepemaua mMITynBCa IIPHU B3aUMOJICHCTBHH TEI.
2. TlpeoOpa3oBaHWs 3HEPTHHU NPH B3aMMOCHCTBHUH TEII.

3. Coxpanenune HMITyJIbCa npu HEyNnpyrom
B3aMOJCHCTBHUU.

4. CoxpaHeHHWE UMIIyJbca TIPH aOCONIOTHO YIPYTOM
B3aNMMOJICHCTBHH.

o

HaGmronenne peakTMBHOTO JBU)KCHUS.

6. CoxpaHeHHE MEXaHMYECKOW JHEPTHU IPH CBOOOIHOM
MaICHUM.

7. CoxpaHeHHE MEXaHMYECKOW IHEPTUH NpH JBUKEHUHU
Tena MoJ IeHUCTBUEM NIPYKUHBI.

Jlabopamopnuvie padbomovt u onvimol.

1. Ompenenenne  paGoTel  CHIIBI  TpEHHS  IIpU
PaBHOMEPHOM JIBI)KEHMH TeJla II0 TOPH30HTAIBLHOM
TIOBEPXHOCTH.

2. Ompenenenne pabOTHI CHIIBI YIIPYTOCTH NPH MOABEME
rpy3a C UCTIOJIb30BaHUEM HETIO/IBH)KHOTO "
MTOJIBUYKHOTO OJIOKOB.

3. H3ydenue 3axoHa COXpaHEHUs YHEPTHH.

HabGmonenne u 00CyXIeHHE ¢ IOMOIIBIO MEarora OmnbITOB, IEMOHCTPUPYIOLINX Tepeaady UMITYIbCca
IPU B3aUMOAEHCTBUH TEJ, 3aKOH COXPAHEHHs MMITyJIbca NMPH a0CONIOTHO YIPYrOM M HEYNPYrom
B3aUMOJIEUCTBHUH TEI.

HaGmonenne neMOHCTpanuy IeAarora CUTyaluii B OKPY)KakoIIel JKU3HH C MCHOIb30BAaHUEM 3aKOHA
COXPaHEHH UMITYJIbCA.

Pacno3HaBaHne c omopoil Ha TEXHOJOTMYECKYI0 KapTy IIOJ, PYKOBOJCTBOM IEJarora sBJIECHHUs
PEaKTUBHOTO ABWKEHUS B IIprpoJe U TexHuke (MC — Ouomnorus).

IIpuMeHeHHE COBMECTHO C IE€JaroroM 3aKOHAa COXPaHEHUS MMIyJbca AT pacdéra pe3yiIbTaToB
B3aUMOJIeHicTBUsL Ten (Ha mpuMepax HEYNpYroro B3aWMOJIEHCTBUS, YIPYroro NEHTPaJIbHOTO
B3aUMO-JICHCTBHS IByX OJIMHAKOBBIX TEJI, OJJHO U3 KOTOPHIX HEMO-BHU)KHO).

Pemenne THUMOBBIX pacy€THRIX 3agad B 2—3 MEHCTBUSA C OMOPOH HAa alrOPHTM, IPeIBapUTEIBEHO
pa300paHHBII COBMECTHO C MEAroroM ¢ UCHONb30BAHNEM 3aKOHA COXPAaHEHUS NMITYIIbCA.
OmnpeneneHre ¢ OMOPOH HA AWAAKTHYECKUN MaTepHan padOThl CHIIBI YIPYTOCTH NpH MOABEME Tpy3a
C MCTOJIb30BAHNEM HETIOJBHKHOTO U MTOJBIKHOTO OJIOKOB.

H3MepeHne coBMECTHO C NMEJAroroM MOITHOCTH.

N3mepeHne ¢ MOMOIIBIO Me1arora MOTeHINAIBHOW SHEPTHN YIPYTO 1e(POPMUPOBAHHON NPYKHIHBI.
V3MepeHue cOBMECTHO C NearoroM KHHETHYEeCKOH SHepruHy Tejla 1o JUIMHE TOPMO3HOTO MyTH.
HaGmonenue 3a SKCIIEPUMEHTAJbHBIM CpPaBHEHHEM HM3MEHEHHUS MOTEHIHAIBHON W KMHETHYECKON
9HEPruil Tena Mpu ABUKEHUU 110 HAKJIOHHOH INIOCKOCTH.

HaGmonienue 3a sKCriepUMEHTAIbHOW NPOBEPKOI 3aKOHa COXpPaHEHMs MEXaHUUYECKOH SHEpPruu mpu
CcBOOOJTHOM MaJICHUH.

IIpuMmeHeHre HAa HayaabHOM YPOBHE, C ONOPOM Ha IUIAKTUYECKUM MaTepuan 3aKOHA COXPaHCHUS
MEXaHUYECKOW SHEPTUH I pacuéTa NOTCHIUAIBHON U KHHETUIECKOM SHEPT Uil Tena.

Pemenne TUMOBBIX pacy€THBIX 3a4a4 B 1|—2 [eicTBUSA ¢ ONOPOM Ha alrOpUTM, MpPeIBapUTENIHLHO
pa3o0paHHBIII COBMECTHO C IEaroroM C HCIIOJIL30BAHMEM 3aKOHA COXPAHEHUs MEXaHHUYEecKOi
SHEPIHU.

Pa3znen 9. Mexanuueckue kojaedanus u BoJHblI (10 1)




MexaHu4eckue
KoJieoanus (5 4)

KonebarenpHoe nuxeHne. OCHOBHBIC XapaKTCPUCTHKH
KOJIeOaHUH: TePHUOI, 4acToTa, aAMILTUTY/IA.
Mamemamuueckuii u NPYIAHCUHHBLIL MASIMHUKU.
Tlpespawenue snepeuu npu KoiebamenbHOM 08UNCEHU.

3aryxaromue KojeOaHWsA. BBIHYXIeHHBIC KOieOaHMS.
Pe3onanc.

Jemoncmpayuu?

1. HaGmroneHne KojieOaHWH TeN IO JCHCTBUEM CHIIBI

TSOKECTH M CHITBI YIIPYTOCTH.
2. Habmonenne komebaHnii Tpy3a Ha HHTH W Ha
MpPY>XKUHE.

3. Habmronenue

pe3oHaHca.

Jlabopamopnwie padomot u onvimel.

1. Ompeznenenue 4acToThl M Iepuoja  KojeOaHUit

MATEMATHUYCCKOI'O MasdATHHUKA.

BBIHYKACHHBIX KoJIeOaHMM n

2. Ompenenenue YacTOThl W HepHojAa  KosiecOaHHi
PY>KUHHOTO MasTHUKA (vtm JNIEKTPOHHAS
JIEMOHCTPAIIHS).

3. UccnenoBanne 3aBHCHUMOCTH TIepuoia KojeOaHWH
TIOABEIICHHOTO K HUTH I'Py3a OT JUIMHBI HUTH.

4. VccnenoBanue 3aBUCHMOCTH IepUOJAa  KOJCOAHMI
NPY)KHHHOTO MasATHHKa OT Maccel rpy3a (win
AJIEKTPOHHAS AEMOHCTPALUS).

5. IIpoBepka HE3aBUCUMOCTH Tiepuojaa  KojeOaHUi
rpysa, moJABCIIEHHOI'0 K HUTH, OT MAaCChI I'py3a.

6. OnbITHI, AEMOHCTPHUPYIOIIUE 3aBHCHMOCTh IEpPHONA
KoJie0aHNH MPYXWHHOTO MasiTHUKA OT Macchl Ipy3a 1
KECTKOCTH TPYKHUHBI.

7. I3MepeHne yCKOpeHHsS CBOOOJHOTO MaaeHUs (Wid
3JIEKTPOHHAS IEMOHCTPALNS).

HaGmonenue xonebaHuil mox AeHCTBUEM CHII TSDKECTH U YHPYTOCTH M OOHApy’>KeHHE IPU ITOMOIIH
nejarora No0OHBIX KoJieOaHUI B OKpYKaIOIIEM MHUDE.

AHanu3 COBMECTHO C MenaroroM KoyieOaHWH Tpy3a Ha HHTH M Ha mpyxuHe. OnpeneneHue IO
ITOPUTMY YaCTOTHI KOJICOAaHUH MaTEeMaTHYECKOTO U MPY>KHHHOTO MasiTHUKOB.

HabGmonenue u 00bsICHEHHE ¢ TIOMOIIBIO MIEAArora sSBICHUS PE30HAHCA.

HccnenoBanne ¢ omopodl Ha ajlropuTM, NHpPEABAPUTEIBHO Pa30OpaHHBIH COBMECTHO C IIE€Aarorom,
3aBHCHMOCTH NIEpHO/ia KOIEOaHUH OABEIICHHOTO K HUTH IPy3a OT [UIMHBI HUTH.

IIpoBepka ¢ oOmopodl Ha TEXHOJOTHYECKYIO KapTy IOJ PYKOBOACTBOM II€AAarora HE3aBUCHMOCTH
neproia Koiae6aHui rpy3a, MOJBEIIEHHOTO K JIEHTE, OT MacChl Ipy3a.

HabGmonenue u o0cyxeHre MO PyKOBOACTBOM IIEIarora OMbITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTD
nepro/ia KojeOaHui NpyKMHHOTO MasiTHUKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHBL.

IIpuMeHeHHe ¢ MOMOIIBIO NIelarora MaTeMaTHYECKOTr0 U MPYKMHHOTO MasiTHUKOB B KaUeCTBE MoJeNeH
JUISL OTIMCaHMs KOJIEOaHUI B OKPY)KAIOIEM MUpE.

Pemenne TUMOBBIX pacu€THBIX 3a1ad B 1—2 AelcTBUA C OMOPOHM Ha alIrOpUTM, IMpeaBapUTENBHO
pa300paHHBINl COBMECTHO C MEIAaroroM, CBA3aHHBIX C BBIUMCICHHEM HJIM OLIEHKOM 4acTOTHI (Iepuoja)
KosiebaHui

Mexannveckue
BOJIHBbI. 3BYK
(5w

Mexanndeckre BoJHBI. CBOMCTBA MEXaHUYECKUX BOJIH.
IIpoodorvuvle u nonepeunvie GoIHbI. J[MUHA BOIHBI U
ckopocmy €€ pacnpocmpanenusi. Mexanuueckue 601HbL 8
meépoom mene, ceticmuueckue eonnvl (MC).

3ByK. [ pomxocms 38yka u gvicoma mona. Ompagxicenue
3eyka. Uugpaseyx u ynompassyx.

Jemoncmpayuu?

1. PacmpocrpaHeHne MpO0IBHBIX U MOTIEPEYHBIX BOJH.
2. HaOmionenue 3aBHCHMMOCTH  BBICOTBI  3BYKa  OT
Y4aCTOTBHI.

OOHapyXeHHE U aHaJIM3 C TIOMOIIBIO 11€/1arora BOJIHOBBIX SIBJICHUH B OKPY’KaIOIEM MHpE.
HaGmozienne COBMECTHO C II€AaroroM pacIipOCTpaHEHHUs] IPOIOJBHBIX W IONEepeYHBIX BOJH (HA
MO/IETIN) ¥ OOHApy>KeHNE aHAJIOTMYHBIX BU/IOB BOJIH B IIPUPOJIE (3BYK, BOSHBIC BOJIHBI).

Brruucnenue B 1—2 nelcTBUS ¢ OMOPOM HA ajlrOPUTM, NPEABAPUTENIHLHO pa300paHHBIN COBMECTHO C
MIe1aroroM JUTMHBI BOJTHBI M1 CKOPOCTH PAaCIpPOCTPAHEHHS 3BYKOBBIX BOJIH.

Habnromenne 3a SKCIEpUMEHTAJIbHBIM OIPEENIEHHEM TPAaHUI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX
KoneOaHuH.

Habnroxenue 3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM YHCIIE C HCIIOIb30BaHUEM MY3BIKAJIbHBIX
HHCTPYMEHTOB).

HaGmtonenue u 00bsICHEHNE € TIOMOILBIO NIE1arora SBICHHUS aKyCTHIECKOTO PEe30-HaHCa.




3. AKycTHYECKUH pEe30HAaHC.

UreHne COBMECTHO € MEJaroroM OpUrMHAIbHOIO TEKCTA, MOCBAMIEHHOIO HCIOIb30BAaHUIO 3ByKa (WK
yIbTpa3ByKa) B TEXHUKE (IXOJIOKAlMs, YIbTPa3ByK B MEAUIMHE U Jp.); BBINOJHEHHUE 3aJaHUH
IO TEKCTY (CMBICIIOBOE UTEHUE)

Pazgen 10. DaexkTpoMarHuTHOE M0Jie M 3JIeKTPOMATHUTHBIE BOJIHBI (6 1)

JIEKTPOMATrHUT
Hoe 110J1e

1 IEKTPOMArHu
THBI€ BOJIHBI

(6 w)

DNIEeKTPOMAarHUTHOE TOJie. DNEKTPOMArHuTHbIE BOJHBI.
Csoticmsa 9NEeKMPOMASHUMHBIX 80JIH. Hlkana
9NEeKMPOMASHUMHBIX 60IH. Hcnonvzosanue
INEKMPOMASHUMHBIX BONH OJIsL COMOBOU CEA3U.

DnexkTpoMarHuTHas npupona cBera. CKOpocTh cBeTa.
BonHoBbIe cBOMCTBa CBETA.

Jemoncmpayuu?

1. CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH.

2. BonHOBBIE CBOIICTBA CBETA.

Jlabopamopnuvie padbomut u onvimol.

1.M3ydeHne CBOMCTB 3IEKTPOMATHUTHBIX

MOMOIIBI0 MOOHIBHOTO TenedoHa.

BOJIH C

[MocTpoeHre MPOCTHIX PACCYKIACHUN HAa OCHOBE TMOATOTOBJICHHBIX BBIPAXKCHHU, OOOCHOBBIBAIOIIMX
B3aUMOCBSI3b JEKTPHUUCCKOTO U MATHUTHOTO TOJICH.

HaOnromenue 3a SKCIIEpUMECHTAIBHBIM U3Y4CHHUEM CBOWCTB 3JICKTPOMATHUTHBIX BOJIH (B TOM YHCJE C
MOMOIIBI0 MOOWIBLHOTO TeedoHa).

AHanu3 ¢ MOMONIBIO MTeIarora PeHTTeHOBCKUX CHUMKOB UEJIOBEYECKOr0 OpraHnu3Ma.

AHanu3 COBMECTHO C TMEAaroroM TEKCTOB, OIUCHIBAIONIUX TMPOSBICHHUS 3JICKTPOMATHUTHOTO
M3JTyYCHHUS B [IPUPOJIC: KHUBBIC OPTaHU3MBI, U3Ty4eHHs HEOSCHBIX Tel (CMBICIIOBOE YTCHHE).
PacrniozHaBaHue U aHAIN3 PA3IUYHBIX MPUMEHEHHN JEKTPOMATHUTHBIX BOJH B TEXHHKE C OMOPOil Ha
TEXHOJIOTHYECKYIO KapTy MOJ] PYKOBOJCTBOM I€/1arora.

PerieHre THMOBBIX PacdETHBIX 3afad B 1—2 AefCTBUSL C OMOPOil HA ANTOPUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C MEAArOroM ¢ UCMOIb30BaHUEM (OPMYIT U CKOPOCTH IJIEKTPOMATHUTHBIX
BOJTH, JUTMHBI BOJTHBI ¥ YaCTOTHI CBETA.

Pazgen 11. CBeroBble siBiaenus (10 1)




3aKOHBI
pacnpocTpaHeHu
s1 cBeTa (4 4)

JlyueBas  momenr  cBera.  McrouHuwkuM — cBeTa.
Ipsimonuneiinoe pacnpocmpanenue ceema. 3ammenusi
Coanya u Jlynei. OtpaxkeHue cBerta. [lnockoe 3sepkaio.
3akon ompadicenus ceema.

[Ipenomienune cBera. 3aKOH MpeNOMIICHHUS CBETA. [lonHoe
sHympenHee ompavicenue ceema. Hcnonvzosanue noano2o
BHYMPEHHe20 OMPANCEHUs 8 ONTNULECKUX C8eMOBOOAX.

Jemoncmpayuu?

1. IlpsimonMHEHOE pacpOCTpaHEHHE CBETA.

2. OTpaxkeHue cBeTa.

3. [Homyuenne m300pakeHUH B IUIOCKOM, BOTHYTOM W

BBIITYKJIOM 3€pKajlax.

4. IIpenomienue cBera.

5. Onruyecknii CBETOBOI.

Jlabopamopnwvie padbomot u onvimol.

1. UccnenoBanue  3aBHCUMOCTH

CBETOBOTO Jy4a OT yIJIa MaJCHUS.
2. M3y4yeHnue xapakTepUCTHK M300pa)KCHUs IpeaMeTra B
IUIOCKOM 3epKajie.

3. UccnenoBanne 3aBUCHMOCTH  yIyia  IMPEJIOMIICHUS
CBETOBOr0 Jiyya OT YyIJla MaJeHHs Ha TpaHHLE
«BO3yX—CTEKIIO».

yIiia  OTpaKCHHUs

Habnromenue OIBITOB, IEMOHCTPUPYIOMIMX SBICHHE NPSIMOIMHEHHOTO pacCIpOCTPAaHCHHUS CBETa
(BO3HHKHOBEHHE TEHHU U IOJIYTEHH), W MX HWHTCPHPETANHS C HCIIOIB30BAHWEM ITOHATHS CBETOBOTO
aIyya.

OOBsACHEHHE U MOJICTHPOBAHNE TIOCIE PACCYKACHUS C IEJaroroM I0 CXeMe COJNHEYHOI'O W JIYHHOTO
3aTMEHUMN.

UccnenoBanue ¢ onmopoii Ha TEXHOJIOTMUECKYHO KapTy MOJ pyKOBOACTBOM I€arora 3aBUCUMOCTH yTja
OTPa)KEHMsI CBETOBOTO JIy4a OT yIJia aJCHHUs.

W3yueHne ¢ mOMOIIBIO Iearora CBOMCTB H300paKCHHUS B INIOCKOM 3epKaje.

HaOnromenue u OOBSICHEHHE COBMECTHO C IIEJArOTOM OMNBITOB IO TOJYYCHHUIO H300paXCHHUU B
BOTHYTOM U BBINYKJIOM 3epkajiax. HaOmoeHue U 00bICHEHHE TIOCIE PACCYKICHUS C MEJaroroM Io
CXEME OIBITOB IO MPEITOMIICHHUIO CBETA HA IPAHULE PA3IUYHBIX CPEM, B TOM YHCJIE ONBITOB C ITOJHBIM
BHYTPEHHUM OTPa)KEHUEM.

UccnenoBanne nox pyKOBOJACTBOM II€arora 3aBUCHUMOCTH YIUIa NPENOMIIEHHMSI OT YIJla MaJeHUs
CBETOBOTO JIy4ya Ha FPAHULIE «BO3AYX—CTEKIION.

Pacno3HaBanue ¢ moMoILblO NeAarora SBJICHUM OTpa)X€HHs U MPEJOMIICHUS CBETa B MOBCEIHEBHOM
JKU3HU. AHAITU3 1 00BSICHEHHE COBMECTHO C IEAaroroM SIBICHUS ONTHICCKOTO MHUPaKa.

Pemenne TUMOBBIX pacu€THBIX 3a1ad B |—2 AelcTBUA C OMOPOM Ha alIrOpUTM, IMpeaBApUTENHHO
pa3o0paHHBIA COBMECTHO C MEJJarOroM C MCIOIb30BAHUEM 3aKOHOB OTPAKESHHS U TPEJIOMIICHHS CBETA.

JIun3bl
U ONITHYeCKHe
npu6opsl (4 4)

Jlunza. Xox nydeil B nuH3e. Onmuyeckas cucmema
¢domoannapama, muxpockona u meneckona (MC). [naz
Kak  onmuyeckas — cucmema.  Bausopykocme  u
0aIbHO30PKOCHIb.

Jemoncmpayuu?

1. Xon mydeii B coOuparomeit TuH3e.

2. Xopn y4eii B paccenBaroleit JMH3e.

3. INonyyenue n3o0pakeHU C TOMOLIBIO JIMH3.

4. MMpuHiun gewcTBUs (¢oToammapara, MHKPOCKONA H

TEJIECKOTIA.

5. Mogens rinasa.

Jlabopamopnuie padbomot u onvimul.

1. [Tony4yenune n3o0pakeHUH C TOMOIIBIO cOOMparoIeit

JIMH3BL.

2. Omnpenenenue (POKYCHOTO PacCTOSIHUSL M ONTHYECKOM

cuibl  coOuparomie  JIMH3BL  (WJIM  DJICKTPOHHAS

[Monyuenne moj KOHTpPOJEM IeAarora M300paXeHWH C IOMOINBI0 COOMparollel W paccenBaroOIIeH
JIMH3.

OmnpeneneHue C ONOpPOH Ha alropuT™M pa3pabOTaHHOTO COBMECTHO C IIEaroroM (hOKyCHOTO
PacCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIEeH JIMH3EI.

AHanu3 COBMECTHO C TMEJaroroM YyCTpoiicTBa M NPUHOMIA JIEHCTBUS HEKOTOPBIX ONTHYECKHX
mprOOpoB: poToamnmapaTa, MUKpocKkora, Teneckona (MC — OHOIOTHS, aCTPOHOMUS).

AHanu3 ¢ onopoit Ha TEXHOJIOTUYECKYIO KapTy IO/l PyKOBOJICTBOM IleJjarora siBJieHUH OJM30pyKOCTH U
JTATbHO30PKOCTH, pUHIHMNA AeHcTBHS 0uk0oB (MC — Ounosnorus).




JEMOHCTpALIHS).

Pasznokenne
0eJI0ro cBeTa
B cleKTp (2 4)

Paznoowcenue benozo ceema 6 cnekmp. Onvimuvl
Hviomona. Cnoowcenue cnekmpanvuuix yeemos. [Jucnepcus
ceema.

Jemoncmpayuu?

1. Pa3noxkeHue 6eoro CBETa B CIEKTP.

2. IlonyyeHue Oenoro cBera MpH CIOKEHHH CBETa

Pa3HbIX LIBETOB.

Jlabopamopnwvie padbomovt u onvimol.

1. OmBITHI IO pa3I0KEHUIO OEIOTO CBETa B CIIEKTP.

2. OnBITHL TIO BOCIIPUSTHIO IIBETa MPEAMETOB IIPU HX

HaOJTIOZICHUH Yepe3 [IBETOBbIEC (QHIBTPEI.

HaGroienne COBMECTHO ¢ TIEJaroroM Io pasjIoskKeHNI0 OeJIoro CBeTa B CIIEKTP.

HaGmonenue n o0bsicHeHre Ha 6a30BOM ypOBHE I10]] pyKOBOJCTBOM I€JJarora OIbITOB IO MOJTY4EHHIO
0eJIoro CBEeTa MPH CIIOKESHUH CBETa Pa3HbIX IIBETOB.

[TpoBenenue u 0OBSICHEHHE 11O/ PYKOBOJCTBOM II€[arora OIBITOB II0 BOCIIPHSTHIO I[BETA IPEIMETOB
IpY UX HaOMIOZICHUH Yepe3 [IBETOBbIC (DHIbTPHI (IIBETHBIE OUKH).

Pa3nen 12. KBanToBbie siBjienus (13 u)

Hcenyckanue

U TIOTJIOLIEeHHe
CBeTa aTOMOM
3w

Onvimor Pesepgpopoa m mnanerapHass MOIETHh aToOMa.
Mopens atoma bopa. Hcnyckanue u noenowenue ceema
amomom. Keaumui. Jlunetiuamoie cnexmpul.

OO6cyxIeHne ¢ TOMOINBIO Iejarora Lenu omnbIToB Pesepdopma mo mnccienoBaHHIO aTOMOB,
BBIIBIDKEHUE THIIOTE€3 O BO3MOJKHBIX PE€3YNbTaTax OMNBITOB B 3aBHCHMOCTH OT MpPEANOIaracMoro
CTPOEHHS aTOMOB, ()OPMYITHPOBAHNE BEIBOIOB U3 PE3yIbTATOB OIBITOB.

OO6cyxIeHne ¢ Omopol Ha TEXHOJOTMYECKYIO KapTy I0J] PYKOBOJCTBOM II€Aarora IMpOTHBOPEUHH
TUTaHETapHOI MOJETIN aTOMa M OCHOBAHHH /71t THIIOTE3bI bopa o cranroHapHBIX 0pONTax JIEKTPOHOB.
HaGumiozienue COBMECTHO € MEAaroroM CIUIOIIHBIX M JIMHEWYaThIX CIIEKTPOB M3JIyYCHHUS Pa3lIMYHbBIX
BerecTB. OOBSICHEHHE C ONOPOH HAa AMTAKTHUECKUI MaTepHall IMHEHYaThIX CIIEKTPOB U3ITYUIEHUS.

Ctpoenne
aTOMHOTO siApa
(5

PannoakTuBHOCTE. Anbgha-, bema- u eamma-u3ziydenus.
CrpoeHre aTOMHOTO sinpa. HyKnounas mooens amomHo2o
sa0pa. Hzomonvl. Paduoakxmuegusie npespawgerus. I[lepuoo
noaypacnada amomHsix s0ep.
Jemoncmpayuu
1. CrieKTpbl N3TydeHNS ¥ TOTIIOIICHHS.
2. CnexTpsl pa3JIMuHbIX TA30B.
3. Crektp Bomopoa.
4. HaGmonerne TpekoB B kamepe Bunbcona.
Jlabopamopnvie padbomot u onvimol.
1. Habniooenue Ccnaowmvix u JAUHeUYamvlx CHeKmpos
U3IYYeHUs.

2. UccnenoBanne TPEKOB: U3MEPEHHE SHEPTUH YaCTUIIBI
no TopMo3HoMy nytH (mo ¢ororpadusam) (miu
JJIEKTPOHHAS JIEMOHCTPALINS).

OO6cyxIeHre COBMECTHO € TIeIJar0rOM BO3MOJKHBIX THIIOTE3 O MOJAEIISIX CTPOSHHS SApa.

Omnpenenenye Mo cXeMe ¢ MCIOIb30BaHNEM METOJMYECKOT0 Marepuala Moj PyKOBOJCTBOM IeJarora
COCTaBa sep IO 33JlaHHBIM MacCOBBIM M 3apsAOBBIM UHCIIAM U IO TOJOXCHHIO B NEPHOANYECKON
cucteme daeMeHToB (MC — XuMus).

AHanu3 ¢ onopoi Ha TEXHOJOTHYECKYIO KapTy MO PYKOBOACTBOM II€[arora M3MEHEHHsI COCTaBa siapa
W €ro0 MOJIOXKEHHS B IIEpHOIMUEeCcKoil cucteme npH | |-pagroaktuBHOCTH (MC — XuMus).
HccnenoBanne ¢ MOMOIIBIO MTEAArora TPEKOB | |-4acTHII IO TOTOBBIM (oTorpadusam.

HaGmozienue 3a neMoHcTpanueid paboTbl M3MEpeH s PaualiMOHHOrO ()OHA C MOMOUIBIO JA03UMETpa,
OIIEHKAa €T0 WHTEHCHUBHOCTH.

AHamu3 COBMECTHO C II€aroroM OHOJOTHYECKHX W3MEHEHHH, MPOUCXOIAMNX MOJ JIeHCTBHEM
pannoakTuBHBIX m3nydeHnid (MC — Ononorus).

Habnronenne neMoHCTparu 00 HMCIIONB30BaHUE PaJMOAKTHBHBIX H3IMydeHuil B meamiuae (MC —
ouostorus).




SnepHbie
peaxkuuu (5 4)

SlmepHble peakiuu. 3aKOHBI COXPAHCHHS 3apAA0BOTO H
MacCOBOTO YHCEI. JHepeusa ceasu amomuvix adep. Ceasb
maccol u dnepeuu. Peaxyuu cummesa u Oenenusi sioep.
Hcemounuku snepeuu Connya u 36¢30 (MC).

SAnepras »Hepretuka. Jlelicmeus paouoaKmuHsix
uznyuenul Ha dcusvie opeanuzmol (MC).
Hemoncmpayuu

1. PaboTa cuérurka HOHU3UPYIOIIUX U3TYYECHHH.

2. Peructpauusi u3inydeHUs] IPUPOJHBIX MHHEPAIOB U
MIPOAYKTOB.

Jlabopamopnuie padomot u onvimol.

1. 3mepenne paanoakTHBHOTO (oHA (FIIH SIEKTPOHHAS

Pemrenne THUMOBBIX pacuéTHBIX 3aaad B 1—2 JEWCTBUS C OMOPOH Ha aNTOpPHUTM, MPEIBAPUTEIHHO
pa300paHHBII COBMECTHO C IEAAroroM C HCIIOJIb30BAaHHEM 3aKOHOB COXPAHCHHS MAaCCOBBIX H
3apsIOBBIX YHCEN Ha OMNpENENEHHE Ppe3yIbTaTOB SANCPHBIX PEaKIWH; aHaIN3 BO3MOXXHOCTH HIIH
HEBO3MOXXHOCTH SIACPHON PEaKIIHu.

OreHKa ¢ TOMOUIBIO TTEAarora YSHEPTUHU CBSI3M SJIEp C HUCIOIB30BaHueM (OpMYITBl DHHIITEHHA.
OOcyxIieHHe COBMECTHO C MENaroroM IEpCHeKTHB HCIIOJBb30BAHKS YIPABISEMOrO TEPMOSIEPHOTO
CUHTE3a.

OOcyxIieHHe COBMECTHO C MENaroroM HPEeUMYIIECTB M 3KOJIOTHYECKHX NpOOJieM, CBS3aHHBIX C
saepHoi 3HepreTukoit (MC — 3konorus).

proOpe-TEHHOTO
NP U3YYCHUH
BCEro Kypca
bu3uku

nepeiauu MHPOPMAIHHU, SHEPTETUKE, TPAHCIIOPTE

JIEMOHCTPAIIHS).
HoBTOpHUTENBbHO-00001Ia101IMIT MOAYJIB (6 1)
Cucremaru3aius OO6oOuieHne cofepKaHus KaXJOro W3 OCHOBHBIX | BhIMomHeHMEe ¢  MOMOINBIO  @ejarora  y4eOHBIX — 3aJaHMi, TpeOyIoUMX JIEeMOHCTpAIHH
u 06001eHre pa3zmenoB Kypca (U3MKHM: MEXaHWYECKHE, TeIIOBble, | KOMIETEHTHOCTEH,  XapaKTepHU3YIOLUIMX  €CTECTBCHHOHAY4YHYIO  TIPaMOTHOCTh:  IPHUMEHEHUS
MPEAMETHOTO AJIEKTPOMarHUTHbBIE, KBAHTOBBIC SIBIICHHSI. MOJYYSHHBIX 3HAHMH JUIl HAayYHOTO OOBSCHEHHsS (U3MYECKHX SIBICHUH B OKpYXKAlOIEH HpHUpoJe
COJIepKaHuUs HayuHblii MeTon TO3HaHMS M €ro peanu3alus B | U [OBCEAHEBHOM XM3HHU, a TAaKk)Ke BBIABJICHHS (DU3UUECKHX OCHOB PsJa COBPEMEHHBIX TEXHOJIOTHIA;
U OIBITA (HU3NYCCKUX HCCICTOBAHUSIX. NPUMCHCHUS. OCBOCHHBIX JKCIIEPUMEHTAIBHBIX YMEHHH JUIS UCCIENOBAaHMS (DU3HYCCKHX SBICHUMH, B
JeATEeIBHOCTH, CBsi3p (QU3HKM M COBPEMCHHBIX TEXHOJIOTHH B OOJNACTH | TOM YHCIIE IJIsl HPOBEPKH TUITOTE3 M BBISABICHHS 3aKOHOMEPHOCTEH.

Pemenne THMOBBIX pacdy€THBIX 3amad B |—2 neiicTBUS C ONMOpOH Ha AJTOPUTM, MPEABAPUTEIHHO
pa3o0paHHbBIIl COBMECTHO C IEIaroroM, B TOM YHCJIE MPEAIONAraloinX UCIIOIb30BaHNE (HH3MIECKOH
MOJIETIM 1 OCHOBAHHBIX HA COJIEPKAHUH PA3INIHBIX PA3/eNIOB Kypca PU3HKH.

[Tpu pa3paborke paboueil mporpaMMbl B TEMAaTHYECKOM IJIAHUPOBAHUU JOJKHBI OBITH YYTE€HbI BO3MOKHOCTH HCHOJIb30BAaHUS AJIEKTPOHHBIX
(unpoBbIX) 00pa30BaTEIbHBIX PECYPCOB, SBIAIOMUXCA Y4€OHO-METOJMYECKMMHU MaTepuaiaMu (MyJIbTUMEIUIHbIE MPOTrPaMMBbl, 3JIEKTPOHHBIE
y4eOHUKH U 3aJaYHUKH, 3JIEKTPOHHbIE OMOIMOTEKH, BUPTYyajbHbIE J1a0OpaTOpUU, UTPOBBIE MPOrPaMMBbl, KOJUIEKIMH LHU(POBBIX 00pa30BaTEIbHBIX
pecypcoB), peanu3yromux auaaktTudeckue BozmoxkHoctH UKT, cogeprkanue KOTOPBIX COOTBETCTBYET 3aKOHOIATENLCTBY 00 00pa3oBaHUU.




