MBOY «Hu:xHeKyJ/JI0HCKast CPeAHAS MIKOJIa»
BepxoBakckoro MyHHIIUNIAJIBLHOTO OKpyra Bosoroackoii od/actu

PaccmoTpeno CornacoBaHo YTBepkaeHO
Ha 3aceaHuu  3aM. AupekTopa o YBP
MeJarornyeckoro coBeTa .
a Kucenésa O.A. P
«29» aBrycra 2023 r. 25

ilupc;:':'oi :'MF;OV"'(}h ‘i'
IIporokor Ne 1 or «29» epeinsn g'umap T
!

aBrycra 2023 r. \:

N\

Ackan
z 7T H Uruatsencran)
S5

S : ’,/"I

>

[Tpukas Ne 36-4 ot
«29» aBrycra 2023 .

Pabdouast nporpamma no puszuxe
JIsl 00yUamuxcs S5-9 kiaaccon
C 3aJIepKKOM ncuxudeckoro pasputusa (311P)

Cocrasurenn: Xykosa H. H.,
yauTenb GU3UKH,
BBICIIIAs KBAIM(PUKAITMOHHAS KaTErOpHs

a. YpycoBckas, 2023 roa



IlosicHuTeNAbHAA 3aIHCKA

[Tpumepnas pabovas mporpamma mo Gpusuke Uit 00yJarOMUXCs ¢ 3aePKKOUTICHXUIECKOTO
pasButus (nanee — 3IIP) Ha ypoBHE OCHOBHOIO 00mIero 0Opa30BaHMs NOJArOTOBJIEHA HAa OCHOBE
@DenepantbHOTO TOCYIaPCTBEHHOIO 00Pa30BaTENFHOIO CTaHAApTa OCHOBHOTO OOIIEro 00pa3oBaHUS
(ITpukaz Munnpocsemenus Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBan MHHHCTEPCTBOM
tocturinn Poccuiickoit @enepanuu 05.07.2021 1., per. nomep 64101) (manee — ®I'OC O0O0),
[TpumepHOIl aganTUpPOBaHHOM OCHOBHOM 00pa30BaTeNbHOM IMpOrpaMMbl OCHOBHOIO OOLIEro
00pa3oBaHus 00yYAIOIIUXCS C 33/I€PKKOIM ICUXUUECKOro pa3BuTus (0100peHHoi pemennem @YMO
1o obmmemy obpazoBanuio (mpotokos oT 18 mapra 2022 r. Ne 1/22))(manee — ITAOOIT OOO 3IIP),
[IpumepHoil pabouell nporpaMMbl OCHOBHOIO 0OIEro oOpa3oBaHus MO Y4eOHOMY IpEAMETY
«Pu3uka», ANaNTHPOBaHHOW OCHOBHOW 00pa30BaTENIbHOM MpOrpaMMbl OCHOBHOI'O  OOLIEro
oOpazoBanust MbOVY «HukHekynolckas cpeHsis IIKO0JIa», a TAK)KE B COOTBETCTBUU C HAIIPABJICHUSIMU
paboThl M0 (OPMHUPOBAHUIO LIEHHOCTHBIX YCTAaHOBOK U COLMAIbHO-3HAYUMBIX KauecCTB JIMYHOCTH,
yka3zaHHbIMH B PaGoueli nporpamme Bocniutanus MbOVY «HuxHekyoiickas cpeHss MKoJay.

N3yuenne ¢pusnku sABisgeTcss HEOOXOAUMBIM JJIS1 COBPEMEHHOI'O KYJIbTYpHOTO yesioBeka. J[is
man ¢ 3IIP wu3ydeHune (GU3MKH OTKpBHIBAE€T JOMOJHHUTEIBHBIE BO3MOXKHOCTH Ui TMOHUMAHHSA
COBPEMEHHOI'0 MUPA, MPO(PECCUOHANBHOM AeSTEIbHOCTH, MHTErPALlMM B OOIIECTBE.

[Iporpamma puctummael  «®Pu3nMka» HampaBieHa Ha (OPMHPOBAHHE [EHHOCTHBIX
OPUEHTUPOB, CBSI3aHHBIX C KYJIBTYpOH HENPEPHIBHOTO caMO0Opa30BaHUs U CAMOPA3BUTHS, a TAKXKE Ha
pa3BUTHE JHMYHOCTHBIX Ka4deCcTB, HEOOXOJMMBIX IS Y4acTUS B COBMECTHOW JESTEIbHOCTH.
[TporpammMa cocraBiieHa ¢ y4eTOM OCOOEHHOCTEH MpernoAaBaHUs JAaHHOTO Y4eOHOIro IMpeaMera JUls
obyuaronuxcsi ¢ 3[1P. B mporpamme mpencraBiieHbl 11e7b U KOPPEKIIMOHHBIE 3aJaud, 0a30BbIE
nojoxeHus o0yuenus ¢uzuke odyuatomuxcs ¢ 3[1P Ha ypoBHE OCHOBHOI'O 00111€T0 00pa30BaHMUsL.

[IpenMeTHbIe pe3yapTaThl MO yuyeOHOMY npeameTy «Pu3nka» Ha YpOBHE OCHOBHOT'O OOIIETO
o0pa3oBaHus, pacnpeoeneHnvie NO 200aM 00yYeHus, PACKPHIBAIOTCS U KOHKPETU3UPYIOTCS B
[IpumepHoil paboueil mporpamme no yuebHoMy npeametry «®@usuka» s odyqaroniuxes ¢ 3[IP Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMsL.

[TpumepHnast pabodast mporpamma sIBJISIETCS OPHEHTHPOM ISl COCTABICHUS aBTOPCKHUX Pabounx
POTPaMM.

OO0mas xapakTepucTUKa yueOHOro npeamera «Ousukay

Y4eOublii npeamer «Pu3nKay SBISETCS CHUCTEMOOOPa3yIOIIUM ISl €CTECTBEHHOHAYYHBIX
MpeaAMETOB, IOCKOJIbBKY q)HSH‘IeCKI/Ie 3aKOHBI MHUPO3JaHHUA SABJIAIOTCA OCHOBOM COACPIKAaHUA KYypPCOB
XuMuH, Ouonoruu, reorpaduu U acTpoHoMuH. DuU3KMKA BOOPYKAET OOYYAIOIIUXCS HAYYHBIM
MCTOAOM IMO3HAHMA, ITO3BOJIAIOIINUM I1OJIYYaTh 00BEKTHUBHBIE 3HAHUS 00 OKpYyXaromeM MUpe.

[IpenMeT MakcMManbHO HaIpaBieH Ha (QOPMUPOBAHHWE UWHTEpeca K MPUPOJHOMY U
COIMAIBHOMY MHUPY, COBEPIICHCTBOBAHUE MTO3HABATEIBHON NesTenpHocTHOOyqaronuxcs ¢ 3I1P 3a
CUeT OBJIAJICHUS MBICIUTEIBLHBIMH OMNEPALMSIMUA CPABHEHHS, 00OOIICHUS, Pa3BUTHE CIOCOOHOCTH
apryMEeHTHPOBATh CBOE MHECHHE, (HOPMHUPOBAHHEBO3MOXHOCTEH COBMECTHOM JIEATEITHHOCTH.

W3ydenne (u3uKu crocoOCTBYeT pa3BuTHIO y obOyuaromuxcs ¢ 3[IP mpocTpaHcTBEHHOTO
BoOOpa)keHHUsl, (YHKIMOHAJIBHOW TIPaMOTHOCTH, YMEHHS BOCIPUHUMATh M  KPUTUYECKH
aHAIIM3UPOBATh MHPOPMAITUIO, TIPEJICTABICHHYIO B Pa3NUYHBIX opMax. 3HAUUMOCTD MPEAMETa IS
Pa3sBUTHUA JKU3HEHHOU KOMH@TGHHHHO6y‘IaIOHII/IXCSI 3aKJII049acTCAd B YCBOCHHUHU OCHOBBI (1)I/ISI/II-IeCKI/IX
3HaHI/If/'I, HGOGXOI[I/IMBIXIIHH HOBCGI[HGBHOI‘/JI JKU3HU,; HABBIKOB 3JOPOBOTO U 6630H3CHOF0 JJIs1 Y€JIOBCKA
MOKpYKaroIlel ero cpepl o0pasza Ku3HH; (POPMUPOBAHUH SKOJIOTHUYECKON KYIbTYpPHI.

[TporpamMmma oTpakaeT cojepx)aHue oOydeHus mnpenMery «Dusmka» ¢ Yy4eToM O0COOBIX
oOpasoBarenbHbBIX MoTpedbHOCcTel oOydaronuxcs ¢ 3[1P. OBnanenne naHHBIMYYEOHBIM MPEIMETOM

2



MPEACTABIISIET ONPEETICHHYIO TPYIHOCTh 71s1 oOyuatomuxcs ¢ 3[1P. DTo cBsi3aHo ¢ 0cOOCHHOCTAMU
MBICIIUTEIbHON ACATCIIBHOCTHU, NCPUOJUYUICCKUMU KOHGGaHI/IHMI/I BHHUMAaHHA, MaJlbIM O6I>CMOM
MaMsTH, HEJOCTATOYHOCTHIO OOIIETOo



3araca 3HaHUH, HOHWKEHHBIM II03HABAaTEIIbHBIM HHTEPECOM U HU3KUM YPOBHEM PEYEBOIO Pa3BUTHS.
Jis mpeoniosieHUst TPyJHOCTEH B M3ydeHHH ydeOHoro npeamera «Pusuka» HeoOXoauma
ajanTanus o0beMa M xapakTepa ydyeOHOro mMaTepualia K M03HaBaTEIbHBIM BO3MOXKHOCTSAM JaHHOM
KaTeropuu OOy4YaroUIMXCsl, y4eT HX OCOOEHHOCTEH pa3BUTHA: HCIIOJIB30BAaHUE AJITOPUTMOB,
BHYTPHUIIPEIMETHBIX U MEXIPEAMETHBIX CBA3EH, IOCTENIEHHOE YCI0KHEHUE N3y4aeMOro MaTepuara.
JlanHas mporpamMMa KOHKPETH3MpYeT COJEpKaHHWE IPEIMETHBIX TEM B COOTBETCTBUM C
TpeOoBaHUSAMH 00pa30BaTEIbHOIO CTaHAAPTA, PEKOMEHAYEMYIO IIOCIEA0BATEIBHOCTh H3Y4EHHUS
pa3fenoB (pU3MKU C y4ETOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTUKH Yy4eOHOro
mporecca, BO3PACTHBIX M TCHXOJOTMYECKHX ocobeHHocTeil oOywaromuxcs ¢ 3[IP Ha ypoBHe
OCHOBHOI0 0011ero o0pa3oBaHus, ONpeAeisieT MHUHUMAJbHBIH HabOp OIBITOB, JAEMOHCTpAaLUH,
MIPOBOJIUMBIX YUUTENIEM B KJIacCe, 1a00pPaTOPHBIX PadOT, BHIIOIHIEMBIX 00yJarOIIUMHCS.
Mertoanyeckoit OCHOBOM uH3ydeHus: Kypca «®Pu3nMka» Ha YPOBHE OCHOBHOIO OOLIEro
06pa303aHH51 SABJIICTCA CI/ICTGMHO-IICSITGHBHOCTHblﬁ moaxona, O6€CH€‘-IPIB3,IOH.[PIIZ JOCTHXKCHUC
JMYHOCTHBIX, METANpPEIMETHBIX U MPEeIMETHbIX O00pa30BaTEIbHBIX PE3YJIbTATOB IOCPEACTBOM
oprannu3anvn aKTUBHOHM ITO3HABATEIHHOM JACATCIIBHOCTHU 06yt1a}01111/1xcs[, 4TO OYCHb BaXXHO IIpHU
obyuenungereit ¢ 3[IP, 115 KOTOPBIX XapaKTepHO CHUKEHUE I103HABATEIbHON aKTUBHOCTH.

Lenu u 3axaun n3yyenus yuedHoro npeamera «Duzuka

Obwue yenu nzydenus yueonoro npeamera «Pusukay npejacranieHsl B [IpumepHoii padoueit
IIporpaMMe OCHOBHOT'O 00111ero 00pa3oBaHusl.

OcHOBHOW 1enbI0 OOyueHHs JAeTell ¢ 3aJep’KKOM INCHUXUYECKOro pPa3BUTHsA Ha JIaHHOM
npeaAMETEC SABJIACTCA: IMOBBINICHUC COHI/IaJIBHOfI azarTanuu I[CTGﬁ 4cpe3 NpUMCHCHUC (1)I/I3I/I‘-ICCKI/IX
3HaHUI Ha PaKTUKE.

s obyuaromuxcs ¢ 3I1P, Tak ke, Kak U 11 HOPMAaTUBHO Pa3BUBAIOIUXCSI CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTEbHYIO IPOTpaMMy, TIOMUHUPYIOIIEe 3HaYeHHe MPUOOpeTaroT
TaKue yenu, Kax:

® OCBOCHHE 3HAHUI 0 METOAAaX HayYHOI'0 MO3HAHUs MPUPOJIBI M (OPMUPOBaHHE HA3TOM OCHOBE
npezcTaBiIeHnit 0 GU3NIECKON KapTHHE MUPA;

" OBJIALCHHUE YMCHUAMU TIPOBOAUTH Ha6J'IIOI[eHI/I$I MMPUPOAHBIX 5[BJ'I€HPII7[, OIINChIBATh H
000011aTh pe3yabTaThl HAOIIOAEHUH, UCIIONIB30BaTh IPOCTHIEU3MEPUTENbHBIE TPUOOPHI IS
U3Yy4eHUs PU3NYECKUX SIBICHUMN; IPEACTABIATh Pe3ysbTaThl HAOIIOACHUHN WM U3MEPEHU C
MOMOIIBI0 Ta0JMIl, TPapUKOB U BBIABIATH HA 3TOH OCHOBE AMIMPUYECKUE 3aBUCHUMOCTH;
MNPUMCHATH ITOJYUCHHBIC 3HAHUSA IJId 00BSICHEHHUS p33H006p33HI)IX MMPHUPOAHBIX SIBJICHUHN U
IIPOLIECCOB, NPHUHILHUIIOB JEHCTBUS Ba)KHEHWIINX TEXHUYECKUX YCTPOWCTB, NIl PELICHUS
buznyeckux 3aaay;

® pa3BUTHE MO3HABATEIILHBIX HMHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH,
CaMOCTOSITENIbHOCTH B MPUOOPETEHUHN HOBBIX 3HAHUM, MpH



pPEHICHUN @HBH‘IGCKI/IX 3aga4 MW BBIIIOJJHCHUH OJOKCIICPUMCHTAJIBbHBIX I/ICCJ'IeI[OBaHI/Iﬁ C
HCIIOJIB30BaHHUEM I/IH(i)OpMaI_[I/IOHHBIX TCXHOHOFHﬁ;

® BOCNHTAHHUE YOCIKICHHOCTH B BOZMOXXHOCTH ITO3HAHMS 3aKOHOB MPUPO/IbI, B HEOOXOIUMOCTH
Pa3yMHOI'0 MCIOJIb30BAHUS JOCTH)KECHUM HAYKW M TEXHOJIOTUWJIS JATbHEUILIErO Pa3BUTHS
YeJI0BEUECKOro 001IecTBa, yBaXKCHHS K TBOPIIaM HAYKH U TEXHUKH; OTHOIICHHS K (DU3UKE KaK
K DJIEMEHTY O0IIEeYeIIOBEYECKON KYIbTYPHI;

® JCIOJB30BAaHME TMOJYYEHHBIX 3HAHUA M yMEHUM ISl PEIICHUS NPaKTUYECKUX 3ajiad
MOBCEHEBHON JKM3HHU, OOCCTCYeHHs OE€30MaCHOCTH CBOCH IKU3HHM, PAIMOHAIBHOTO
MIPUPOAOIIOIB30BAHUS U OXPaHbl OKPYKAIOUIEN CPEBL.

Joctuxenue 3TuX 1enei odecrneunBaeTcs pelieHueM CIEAYOIUX 3a0ay.

® 3HakoMcTBO oOyuaromuxcs ¢ 3IIP ¢ MeTogamu uccneioBaHus 0ObEKTOB UABICHUN IPUPOJIBL;

" ppuoOpeTeHue 3HaHUM O MEeXaHWYECKUX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX M KBAaHTOBBIX
ABJICHUSAX, PU3NUECKUX BEIMUNHAX, XapaKTEPU3YIOLIUX ITH SIBICHHUS;

® (¢opmMupOBaHME YyMEHHUH HaOmogaTh MPUPOIHBIE SIBJIEHUS M BBIIOJHATH  OIBITHI,
nabopaTopHble pabOTBl M SKCIEPUMEHTAJIbHBIE MCCIEJOBAHUS C HCIOJIb30BaHUEM
U3MEPUTENIbHBIX TPUOOPOB, IIMPOKO IPUMEHSIEMBIX B IPAKTUYECKON KU3HU;

® OBJAJCHUE TAKUMHU INOHATHUIMM, KaK IPUPOJHOE SIBICHHUE, DMIUPHUUYECKU YCTaHOBJICHHBIN
¢dakT, mnpobiiema, THIOTE3a, TEOPETUYECKHH BBIBOJ, pE3yJIbTaT IKCIEPUMEHTAIHHON
IIPOBEPKU;

® [OHMMaHHME OTJIMYMHA HAYYHBIX JTAHHBIX OT HEMPOBEPEHHOW MH(OPMAIINH, IICHHOCTH HAYKH
JUTSL yJIOBIIETBOPEHUS OBITOBBIX, TPON3BOACTBEHHBIX HKYJIBTYPHBIX OTPEOHOCTEH YeTIOBEKa.

Oco0enHoCTH O0TOOpPA ¥ aJanTAMU Y4eOHOr0 MaTeprasa no Gpusuke

OcHoBoil 00yuyenus oOyuaromuxcs c¢ 3[IP Ha mpeamerax ecTeCTBEHHOHAYYHOTO LIUKJIA
SBIISICTCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTENIBHBIX ONepanuid (aHaJlIu3, CHHTE3, CPaBHEHHE,
00001IeHNE) Ha OCHOBE BBIMOJIHEHMS Pa3BUBAIOLIMX YIPaXXHEHUH, (OpMUPOBAHHE TPUEMOB
YMCTBEHHON pabOThl: aHAIN3 HMCXOMHBIX JaHHBIX, MJAHUPOBAHUE MaTepualla, OCYIIECTBIECHUE
MOJTAITHOTO ¥ HTOTOBOT'O CAMOKOHTPOJISL, A TAKXKE OCYIIECTBIISIETCS IMKBU AN TPOOEIIOB B 3HAHUSIX,
3aKperuieHue H3y4eHHOroMarepuania, oTpaboTka alrOpuTMOB, IOBTOPEHUE MpoiiieHHoro. bosnbiioe
3HAa4YCHUE MPHUIAETCS YMEHHUIO PaccKa3aTh O BBIIIOJHEHHOW padoTe ¢ MpaBWIBHBIM YIOTPEOICHUEM
COOTBETCTBYIOILIEH TEPMUHOJIOIMH U COOTIOIEHUEM JIOTUYECKHX CBsI3€il B M3J1araeMoM MarepHale.
s oOyuarontuxcst 3IIP Ha ypoBHE OCHOBHOTO 00IIEro OOpa3oBaHMs IMO-TIPEKHEMY SIBIISIFOTCS
XapaKTepHBIMU: HEJOCTAaTOYHBIH YpPOBEHb pa3BUTHS OTIENBHBIX MCHUXUYECKUX IPOIECCOB
(BoCTpUATHS, BHUMAHUS, TAMSTH, MBIIUICHHS ), CHU)KEHHBIN YPOBEHb HHTEIUIEKTYAJIbHOTO PAa3BUTHS,
HU3KUN ypOBEHb BBINIOJHEHHUS YUEOHBIX 3aJaHMi, HHU3Kas yclemHoCcTh oOyueHus. IlosTomy mpu
M3ydeHNH (GU3UKU TpeOyeTcs IeJieHApPaBIeHHOE WHTEIUIEKTYalIbHOE Pa3BUTHE



obyuarormuxcsi ¢ 3[IP, oTBedaromee mXx OCOOCHHOCTSIM M BO3MOXKHOCTSAM. YUYET OCOOEHHOCTEH
obyuatomuxcs ¢ 3[1P TpeOyer, 4To00BI Py U3y4SHUH HOBOTO MaTepralia 00s3aTeIbHO MPOUCXOIHIIO
MHOTOKPAaTHOE €ro IMOBTOPEHHUE; PACHIMPEHHOE PACCMOTPEHHUE TEM M BOIPOCOB, PACKPBIBAIOIIHUX
CBSI3b (PM3UKH C )KU3HBIO; aKTYIU3AIHS IEPBUYHOTO )KHU3HEHHOTO OTBITA 00YJaIOIIHXCSI.

YcBoeHHE MPOTpaMMHOIO Marepualia Mo (U3MKE BBI3BIBACT OOJBIINE 3aTPYAHCHHS Y
obOyuatomuxcst ¢ 3I1IP, moatoMy Teopusi m3ydaercs Oe3 BBIBOJOB CIIOXKHBIX (OpMyll. 3amaud,
TpeOyIoIe MPUMEHEHHS CII0KHBIX MaTeMaTHUYECKUXBBIYHUCICHUH U POPMYII, B OCOOEHHOCTH TaKUX
TeM, Kak «MexXaHHYECKOE IBHKEHHEY,

«ApxumenoBa cuia», «MexaHUYecKas DSHEPIrus», «IINEKTPUUECKUE SIBICHUSA»,

«DJIEKTPOMArHUTHBIE SIBJICHUS, PELIAIOTCS B KJI1ACCE C IIOMOILBIO YUUTEJIS.

Ocoboe BHMMaHHE NpPU HM3YYEHUH Kypca (PU3HKH yaensercs MOCTAaHOBKE M OpTraHU3aIllH
HKCIEPUMEHTA, a TAaK)Ke MPOBEACHUIO (IIPEUMYILIECTBEHHO Ha KaX/IOM YpPOKE) KPaTKOBPEMEHHBIX
JEMOHCTpAaLMi (BO3MOXHO C HCIOJIb30BAaHUEM AJIEKTPOHHOW JeMoHcTpauuu). HekoTopbie Tembl
00513aTeNIbHO JIOJKHBI BKJIIOYATh ONOpPHBIE J1a0opaTopHble padoThl, KOTOPbIE Pa3BUBAIOT yMEHHE
MOJIb30BATbCs MPOCTEHIIMMU TPUOOpPaMH, aHAIM3UPOBATH TOJNyYEHHBbIE JaHHBIE. B cBs3m C
O0COOEHHOCTSIMM MOBEACHMS U JesaTenbHOCTH oOywaromuxcs ¢ 3IIP (pacTopMokeHHOCTb,
HEOPraHU30BaHHOCTh) MPEIYCMOTPEH CTPOKAWIIUN KOHTPOJb 3a COOJIIOJIEHUEM IPaBUII TEXHUKH
0€30I1aCHOCTH IIPU IPOBEICHUH Ja00pPaTOPHBIX U MPAKTUUECKUX Pa0OoT.

Bonbiioe BHMManue npu u3dydeHuu ¢pusuku nogpoctkamu c 3I1P obpaiaercst Ha oBiazeHue
UMHU TPAaKTUYECKUMHU YMEHMSIMHM U HaBblkaMmH. llpenycMarpuBaercs yMeHbIIEHHE O0bema
TEOPETUYECKUX CBEACHUH, BKJIIOUCHHE OTIEJIBHBIX TEM WM LEJIbIX pa3feiioB B MaTepuabl s
0030pHOT0, O3HAKOMHUTEIBHOTO MK (aKyIbTaTUBHOTO HU3ydeHHs. llpearaercst yMmMeHbIICHHE
o0beMa MaTeMaTUYECKUX BBIYMCICHHUM 3a CUET yBEJIMYEHUS KaueCTBEHHOI'O OMMCAHUS SIBICHUM U
IIPOLIECCOB

JloctaTouHOE KOJIMYECTBO BPEMEHM OTBOJMUTCS HA PACCMOTPEHHE TEM U BOIPOCOB,
PacKpbIBAIOIINX CBSI3b (PU3UKU C KHU3HBIO, C TEMU SIBICHUSIMH, HAOIIOIEHUSIMHU, KOTOPbIE XOPOIIO
U3BECTHBI YYEHUKAM U3 UX )KU3HEHHOT'O OIIBITA.

MakcuManbHO UCHOJB3YIOTCS MEXKIIPEIMETHbIE CBA3M C TAKUMHU JUCHUIUIMHAMHU, Kak
reorpadus, xumusi, 6uosorus, T.k. o0yqaromuecs ¢ 3[IP ocoGeHHO HYXTarOTCs B PENOJHECEHUH
OJIHOTO M TOTO € y4yeOHOro Mmarepuajla B pa3jMYHbIX AacleKTaX, B €ro BapbUPOBAaHUU, B
HEOJHOKPaTHOM IIOBTOPEHUM M 3aKPEIJICHUM IIOJIyYEHHBIX 3HAHUH M NPAKTUYECKUX YMEHUH.
[To3Bomsist paccMarpuBaTh OAMH M TOT K€ Y4eOHBIM MaTepuan C pa3HbIX TOYEK 3peHus,
MEXITPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIYUIIIEMY OCMBICIIEHHUIO, O0JIee MPOYHOMY3aKPEIICHHUIO
ITOJIYYEHHBIX 3HAaHUH U MPAKTUYECKUX YMEHHUM.



IIpumepHblie BuAbI AesiTebHOCTH o0ydyarwmmxcs ¢ 3IIP, 00yciioBi1eHHBIEOCOOBIME
o0pa3oBaTeIbHBIMH NOTPEOHOCTAMHU U 00ecneYnBaIOIIHe
OCMBICJIEHHOE OCBOEHHUE CO/IePKAHUU 00pa3oBaHus 1o npeamery «Ouznka

[TpumepHas TemaTudeckass ¥ TEPMHUHOJIOTHYECKAS JIEKCUKA MO0 KypCcy (DU3HKH
cootBerctByeT [10OOIT OOO.

Copneprxanue BUI0B aeaTesbHocTH oOydatouuxcs ¢ 3[IP Ha ypokax ¢usuku onpenensercs
ux 0coObIMH 00pa3oBaTebHBIMU TOTpeOHOCTsIME. [ToMuMmo mmpoko ucnonszyemsix B [IOOIT OO0
o0ImMX A BCeX OOYYaroLIMXCs BHUJOB JEATEIIBHOCTH CIEAYeT YCHIMTh BHJIbl JIEATEIbHOCTH,
cneun(uYHbIe AN JAHHOM KaTeropuu JeTei, OoO0ecleYnBaONUe OCMBICICHHOE OCBOCHHE
coJiepKaHusl 00pa3oBaHMs IO INPEIMETY: YCUJIECHHE MNPEeAMETHO-IPAKTUYECKOH [eATEeIbHOCTH C
aKTUBU3ALMEW CEHCOPHBIX CUCTEM; OCBOEHUE MaTepraia ¢ OOPOil Ha aJiTOPUTM; «IIOLIArOBOCTh» B
W3y4EHUM MaTepualla; UCIOJIb30BAaHUE JIONOJIHUTEIBHON BU3YaJbHOM ONOPBI (CXEMBbI, LIa0IOHBI,
ONOpHbIE TaOJIMLBI); PEYEBOM OTYET O MPOLECCE U pE3yJIbTaTe JEsATENbHOCTH; BbIIIOJHEHUE
CIELMANbHBIX 3a/laHuil, OO0ecreYnBAOIUX KOPPEKIMIO PErysiiud  y4eOHO-II03HABATEIbHOM
JESITEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O PE3YyJIbTaTa.

Jns oOyuarommxcst ¢ 3IIP cymecTBeHHBIM SIBIISIFOTCS TPUEMBI PA0OTBHI € JIGKCUYECKHM
MaTepuaioM 1o npeamerty. [IpoBoaurcs crnenuanbHas paboTa MO BBEACHUIO B aKTHUBHBIN CIOBaph
Oo0yJaromuXxcsi COOTBETCTBYIOIICH TEPMUHOJOTHUU. VI3ydaemMble TEpPMHHBI BBOJIATCS  Ha
MIOJIMCEHCOPHON OCHOBE, 00s13aTeIbHA BU3YaJIbHASIIOIEPIKKA, AITOPUTMBI PA0OTHI C OIPEACTICHUEM,
OIIOPHBIE CXEMBI /115 aKTyaJIN3aLlUUTEPMUHOIOTHH.

B cBa3u ¢ ocoObiMu oOpa3oBareiabHbIMH HOTpeOHOCTSIMM oOyudatoumxcs ¢ 3IIP, mpu
IUIAaHUPOBAHUU pabOThl YUEHHUKA Ha YPOKE CIIEYET NPUACPKHUBATHCS CIIETYIOIIMXMOMEHTOB!

1. TIlpu onpoce HEOOXOMMO: 1aBaTh AITOPHTM OTBETA; Pa3PELIATh MOJIb30BATHCS MIAHOM,
COCTaBJIEHHBIM IPH MOATOTOBKE JIOMALIHETO 3aJJaHUs; 1aBaTbOOJIbIlIE BPEMEHU TOTOBUTHCS K OTBETY
y IOCKH; pa3peniaTth JeiaTh NpeBapuTeIbHbI€3aNNCH, TI0JIb30BaTHCS HATJISIHBIMU MIOCOOUSMHU.

2. Tlo BO3MOXHOCTH 3a/[aBaTh OOYYAIOIIMMCSA HABOJAINME M YTOYHSIOIIME BOMPOCHI,
KOTOpBIE TIOMOTYT UM IOCJEI0BAaTENIbHO U3JI0KUTh MaTepHall.

3. CucTeMaTHUecKH TIPOBEPATh YCBOEHHE Marepuaga II0 TeMaM yPOKOB, I
CBOEBPEMEHHOTr0 00OHapy>KEHUs MPOOEJIOB B MPOIIEIIIEM MaTeprae.

4. B nponecce n3ydeHns HOBOrO Marepuaia BHUMAHKWE yYEHMKOB 00palaeTcss Ha HanboJiee
CIIO)KHBIE pa3zienbl u3ydaemMoi Tembl. HeoOxoaumo wdamie obOpamiaTbCsi K HUIM C BONPOCaMH,
BBISICHSIFOLIMMH NIOHMMaHuEe y4eOHOro mMarepuasa, CTUMYJIUpPOBAThBOMPOCH MPU 3aTPYJHEHUSIX B
YCBOEHHHU HOBOT'O MaTepHaia.

MecTto yuyeOHOro npeamera « Pu3uka) B y4eOHOM IJIaHe

B coorBerctBun ¢ ®enepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM
OCHOBHOT0 0011ero obpa3oBaHusi yueOHbIH mpeameT «DPu3nKa» BXOAMT BIPEIMETHYIO 00JacTb
«EcTecTBeHHBIE HayKu» U sBISeTCA 00s3aTenbHBIM Uil u3ydeHus. ConepikaHue ydeOHOro
npenMera «®Pu3nkay, MpeCTaBICHHOE B



[Ipumepnoit paboueit mporpamme, coorBerctByer @DI'OC OOO, IlpumepHON OCHOBHOMH
o0pa3oBaTeNbHON MpOrpaMMe OCHOBHOTO o0miero oOpaszoBanus, IlpuMmepHoil amanTHpoBaHHOU

OCHOBHOH 00pa30BaTeIbHOW IpOrpaMMe OCHOBHOIO o00Iiero oOpa3oBaHUs OO0ydaroluxcs ¢
3aIepKKON IICUXUYECKOTO PA3BUTHS.



COAEPXXAHUE YVYHEBHOTI O ITPEJIMETA «®U3UKA»

7 KJIACC

Pa3znen 1. ®usuka u e€ posib B MO3HAHUM OKPYKAIOLIEr0 MUPA

dusuka — Hayka o npupone. Seiaenus npuponsl (MCY). dusnueckue sBICHHS:
MEXaHUYECKUE, TEIJIOBbIC, DIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

dusnueckue BenWUMHBL V3MepeHHme (H3MUECKHX BenmumH. Dusuueckue npubopoi’.
THoepewnocmv uzmepenuii. MexayHapoHasi cicTeMa €IMHHII.

Kak ¢u3uka m apyrue ecrecTBEHHbIE HAYKH HM3y4alOoT MPHUPOAY. EcmecmeeHHO-HayuHblil
Memoo NO3HAHUA. HAOI0OeHue, NOCMAHOBKA HAYYHO20 BONPOCA, BbIOGUIICEHUE 2UNOME3,
9KCHnepuMeHm no npogepke 2unomes, 0OvsACHeHue Habaroaemoco asieHus. Onucanue uuiecKux
S6IeHULL C NOMOWbIO MOOeell.

[Tpeamer 1 MeTOIBI HUBHKH.

Jemoncmpayuu®

1. Mexanudeckue, TEIUIOBBIE,  DJIEKTPUYECKHE, MarHUTHBIE,  CBETOBBIE
SABIICHHUS.

2. dusuyeckue IpUOOPh U IPOLEAyPa IPSAMBIX U3MEPEHHH aHAIOTOBBIM ULH(POBLIM
prOOpPOM.

3. Onpenesnenne NOrpenIHOCTH SKCIEPUMEHTA.

DponmanvHvle 1a00pamopHvle padomsl uiu I1eKMPOHHAA 0EMOHCMPAYUSL.

1. Onpenenenue LEHbl  JICNIEHUS  HU3MEPUTEIBHOTO npubopa  (MCHONB3YS
TEXHOJIOTUYECKYIO KapTy IKCIICPUMEHTA).

2. M3mepenne 00bEMa )KUKOCTH B TBEPOTO Tela

3. Onpedenenue pazmepos maivix mei.

Pa3nen 2. [lepBoHayajibHbIe CBeIeHUSI O CTPOEHHH BellecTBa

CtpoeHre BemeCTBa: aTOMBI M MOJCKYIbI, ux pazmepsl. Onvimvl, 00KA3bl8AIOUUE
OUCKpemHOe CImpoeHie 8eujecmasd.

JlBmkenne dacTull BemiecTBa. CBsA3b CKOPOCTH JBMDKCHHS YacTHI[ C TEMIIEpaTypOH.
bpoyHoBckoe nBuxkeHue, nuddysus. Bzaumooeiicmeue uacmuy eewjecmea: NpUMANCEHUE U
ommankueaHue.

ArperaTHble COCTOSIHMSI ~ BEIECTBA: CMIPOCHUE 2a308, JCUOKOCMeEN U MBEPOLIX
(kpucmaniuyeckux) men. Bzaumocesse medcoy ceolicmeamu 6ewecms 6 pPA3HbIX dA2pe2amublX
COCMOSIHUAX U UX AMOMHO-MONEKVAAPHLIM cmpoeruem. OcobeHHOCmU azpecamublX COCMOSHUL
6000bL.

HMemoncmpayuu®

! MC — 3neMeHTHI COJZCPpIKaHNA, BKIIIOYAIOIMHUE MEXKITPEAMETHBIC CBA3HU, KOTOPBIC

MoipoOHEee PaCKPBITH BTEMAaTHYECKOM TUTAHUPOBAHHH.

2 371ech U anee KypcuBOM 0003HAYEHBI TEMBI, H3y4eHHE KOTOPBIX MIPOBOJUTCS B 03HAKOMHTEIEHOM
iane. [legarorcamocTosTensHO onpeaenseT 00beM H3yuaeMoro MaTepuaia.

% Bee JlemoncTparmy 1 JlaGopaTopHbIe paboThI, MPeICTABICHHBIE B COJICPYKAHNH, IOTTYCKAETCS
(MOXHO) IPOBOJIUTH, HCTIONB3YS NH(DOPMAIIMOHHBIC U DJIEKTPOHHBIE TEXHOJIOTHH (LIU(pPOBBIE
o0pazoBaTeNbHBIE PECYPCHI).

4 3nech 1 nanee NPUBOAUTCS PACIIUPEHHBIH epeyeHb T1a00PaTOPHBIX PAOOT U OIBITOB, H3
KOTOPOTO YUHUTENh JI€TaeTBBIOOD 110 CBOEMY YCMOTPEHHUIO.



1. Hab6mronenne 6poyHOBCKOTO JIBHKCHHS.

2. Ha6monenue nuddysun.

@Dponmanvhsle 1abopamopivle padomot u ONbLIMbL

1. OueHka  JumameTpa  aroMa  METOAOM  pafoB  (C  HCHOJIb30BaHUEM
dhoTorpadwuii).

2. OMNBITHI 110 HAGIOAEHHIO TEILIOBOTO PACIIMPEHHS IA30B.

3.0nbITHl 10 OOHAPY/KEHUIO IEHCTBUS CHJI MOJIEKYIAPHOTO IMPHTSKECHHUS
(91eKmpoHHaAA OeMOHCMPAYU).

Paznen 3. /IBuskeHHe U B3aUMOAEHCTBHE TeJl

Mexanunueckoe qBuxkeHrne. PaBHomepHoe u HepaBHOMepHOe aBuxkeHue. CkopocTth. Cpednss
CKOpOCMb NPU HEPABHOMEPHOM O8udceHuu. Pacuér myTu U BpeMEeHH JBUKECHHUS.

SBnenue uHepuMu. 3aKkoH uHepyuu. Bzaumooeilicmeue men KAk NPUYUHA USMEHEHUs.
ckopocmu osudicenuss men. Macca kak mepa unepmuocmu mena. IlnotHocts BemectBa. Cé:3b
NJIOMHOCMU C KOTUYECMBOM MOJIEK)]l 8 eOuHUye 00vbEMaseuiecmaa.

Cuna kak XxapakTepHucTuKa B3aumozecTus ten. Cura ynpyeocmu v 3akoH ['yka. M3mepenue
CUTIbL C NOMOWBIO OUHAMOMempa. SIBIEHNUE TATOTEHUs U cunaTsbkectu. Cuna masxcecmu Ha Opy2ux
nnanemax (MC). Bec tena. HeBecomocth. CnokeHuE CHII, HANpPaBICHHBIX IO OAHOW MPSIMOM.
PaBHopeiictBytomas cuit. Cuna mpenus. Tpenue ckonvoicenus u mpenue noxos. Tpenue 6 npupooe u
mexuuxe (MC).

HMemoncmpayuu®
Habnroienne MexaHn4eckoro JBUKEHHS Teja.

N3mepenne ckopocTH MpSIMOIUHEHHOTO ABUKCHUSI.
Habuntoienue siBlneHns HHEPLNU.

HalGmronenne n3aMeHeHus: CKOpOCTH TIPU B3aUMOJCHCTBUU TEI.
CpaBHeHHE Macc 10 B3aUMOJEHCTBHIO TEI.

oghwhE

CrnosxeHue cuJjl, HalpaBJICHHbIX MO OJHOM MPSAMOIL.
7. JleMOHCTpaLys CHIIBI yIIPYTOCTU Ha Pa3IHYHBIX MaTepHAIaX.
DponmanvHole 1ab0OpamopHvle padomsl U ONbIMBLI.

1. Onpenenenne CKOpOCTH paBHOMEPHOT'O IBUKEHUS (IIapHKa B KUAKOCTH,MOIETU
JIEKTPUUYECKOTO aBTOMOOWIIA U T. 11.) (2/1EKMPOHHAA OEMOHCIMPAUUSL).

2. Onpenenenne cpeHe CKOPOCTH CKOJBXKEHMsI OpycKa WM IIapHKa IMOHAKIOHHOM
IUIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOTO TENA.

4, OmnbITH, AEMOHCTPHUPYIOILINE 3aBUCUMOCTb PACTsDKEHUS (JedopMaiuu)npy>KuHbI

oT HpHJ’IO)KCHHOﬁ CHIJIBI.

5. OHBITBI, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTD CUJIbI TPCHHUSA CKOJIBXKXCHUSA OTBECA TCJIa U
XapakTepa COMPHKACAIONINXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, *KHKOCTEl 1 ra3oB
Hasnenne. Cnocobwr ymenvuienus u ygeauuenus oaeienus. /lagnenue 2asza.3a8ucumocns
oasnenust eaza om oowvéma, memnepamypul. llepedaua daenenus
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meépovimu  menamu, ocuokocmamu u eazamu. 3axon Ilackansa. I[Inesmamuyeckue MawuHbl.
3aBUCUMOCTh JaBICHHS JKUAKOCTH OT TiyouHsl. Coobwarowuecsa cocyosi. [uopasnuueckue
MEXAHUMBI.

Atmocdepa 3emun u armocdepHoe maBiieHHE. [IpuuuHbl CYWecmeo8aHus 6030YUIHOL
obonouku 3emau. Onvim Toppuuennu. Hsmepenue ammocgeprozo Oasnenus. 3a8UCUMOCHb
ammocgeprozo 0asneHus om eblcomvl HA0 yposHem mopsi. IIpubopul 015 usmepernus ammocgheproco
0aBeHusl.

Heticmsue dcuokocmu u 2aza Ha NO2PyHcéHHoe 8 HuX meo. BeITankuBaromas (apXxuMe0Ba)
cuna. 3axon Apxumeoa. llnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

3aBUCHUMOCTbD JaBJICHUS T'a3a OT TEMIIEPATYPHI.
[Tepenava naBaeHUs KUIKOCTHIO U Ta30M.
CooOmiaromuecs cocyabl.

IMuapaBnuueckuii mpecc.

[IposiBieHUE NEUCTBUS aTMOC(EPHOTO JIaBIICHUS.

R e o

3aBHCHUMOCTD BBITaHKHBaIOHleﬁ CWIBl OT 00BEMa HOprméHHOﬁ 4aCTUTCliia u
IINIOTHOCTH KUJIKOCTH.

1. PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJKOCTH.

8. YcaoBue mIaBanys Tejl: IUIaBaHUE WU MOrpy’>XCHUC TCJI B 3aBUCUMOCTHOT
COOTHONICHUS MJIOTHOCTEH Tea U KUJIKOCTH.

@DponmanvHvle 1a00pamopHvle padbomul u ONvIMbL

1. WccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMA MOTPYKEHHOM B KUIKOCTh
YacTH TeJa.

2. OrnpesiesieHre BBITAKUBAIONIECH CHUJIBI, JEWCTBYIOIIEH HA TENO, MOTPYKEHHOE B
KHUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJKHUBAIOLIEH CHIIBI, JEUCTBYIOIIEM Ha TEIO B

KUIKOCTHU, OT MACChI TCJIA.

4. OHBITLI, ACMOHCTPUPYIOIIHEC 3aBUCUMOCTDb BBITAJIKMBAIOIIEH CHIJIBI, HeﬁCTBYIOIHeﬁ Ha
TCJIO B X KUAKOCTHU, OT 00BéMa HOprméHHOfI B XKMAKOCTDb 4aCTH TCJIaU OT IJIOTHOCTHU KUJIKOCTH.

5. KoHncTpynpoBanue apeomeTpa WM  KOHCTPYHMpPOBAaHUE  JIOJKHUHM ONpesesieHUE
€€ Ipy30M0JbEMHOCTH.

Pa3nen 5. PaboTa u MmomiHoCTh. JHEprus

Mexanundeckas padota. MOITHOCTb.

[TpocTeie MeXaHU3MBI: pbIuar, OJIOK, HAKIIOHHAS TIOCKOCTb. [Ipasuno pasHosecus pwiuaea.
Ilpumenenue npasuna pagnogecusi pvluaea K 06710ky. «3onomoe npasuno» mexanuku. KITJI mpocThix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas dHeprusi. Kunemuueckas u nomenyuaivhas suepeus. Ilpespawerue 00Ho20
8UOA MEXAHUYECKOU IHepeul 8 Opy2oul. 3aKOH COXPaHEHUS YHEPTHHU B MEXAHUKE.

Hemoncmpayuu

1. [IpuMepsl TPOCTHIX MEXAHU3MOB.
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®Dponmansvusle nabopamophvle’pabomot u onvimot*

1. Omnpenenenue paboThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TEJaro
TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue ycinoBui paBHOBECHUS pblyara.

3. N3mepenne KIIJ HAKJIOHHOM IUIOCKOCTH (31ekmponnasn
demoncmpayus).

4. N3yuenue 3akoHa COXpaHEHUSI MEXAHUYECKON PHEPrUu (21eKmpOHHAA
demoncmpayus).
8 KJIACC

Pa3nen 6. TensioBble siBJIeHUS

OcHogHbie nonodiceHUs MOJIeK)IAPHO-KUHeMUYecKol meopuu cmpoeHus sewecmea. Macca u
pasmepvl amomos u monexkyn. Onvimvl, HOOMEEPHCOAIOUUE OCHOBHBIE NOJIOHCEHUS MOLEKYIAPHO-
KUHemu4eckou meopuu.

Mogenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSHUM BemecTBa. Kpucmaniuveckue u
amop@nuvle mena. OdwvscHeHUe C8OUCME 2308, HCUOKOCTEU U MBEPObIX Mel HA OCHOBE NOJIONCEHUT
MoNeKyIapHo-Kunemuyeckol meopuu. CMauuBaHUe U KanuLisApHsle aeieHus. Teniosoe pacuupenue
u corcamue.

Temnepatypa. Cea3b memnepamypuvl co CKOPOCMbIO MENI08020 OBUNCEHUS HACMUY.

Buytpennsis sHeprus. Cnocobvi usmeHeHusi 6HYMpeHHel dHepeuu: menionepeoava u
cogeputerue pabomuwl. Buovl mennonepeoauu: menionposoOHOCHb, KOHBEKYUS, U3TYUEHUe.

KonuuectBo Temnotel. Yoervnas mennoémkocms eewecmea. Tennoobmen u mennogoe
pasHosecue. YpasHenue meniogo2o Oaianca.

lInasnenue u omeepoesanue Kpucmaiiudeckux eeujecms. Yoenonas menioma niaeneHus.
Ilapoobpaszosanue u  kondencayua. Hcnapenue (MC). Kunenue. Voervnas mennoma
napoobpasoeanus. 3a8UCUMOCbL  MEeMNepamypsbl KUNEeHusi om ammoc@eprHo2o 0asieHusl.
Bnrasichocmos 6030yxa.

DHeprus TOIIUBA. YoenvHas menioma ccopanusl.
Ipunyunvr pabomor mennosvix ogueameneti. KII[{ mennosozco osucamens.

Tennosvie osucamenu u sawuma oxkpyosrcaroujeti cpeovi (MC).
3akon coxpanenus u npespawjenus sHepauu ¢ menioswvix npoyeccax (MC).

Hemoncmpayuu

1. HaGmoienue GpOyHOBCKOTO JIBHIKEHHS.

2. Hab6monenue nudysun.

3. HabmoieHue ABIeHHI CMauMBaHKA U KAUUISPHBIX SBJICHUNA.

4. Ha6ro1eHue TemIoBOro pacuIupeHus Tell.

5. V3MeHeHMe JaBleHus Ta3a IPH M3MEHEHHH 00bEMa M HarpeBaHHUH WITH
OXJIaXKICHUH.

6. I[IpaBuia U3MEPEHHS TEMIIEPATYPHI.

1. BuIbI TEIIONEpEIayH.

8. OXxJ1a:IeHUE IIPU COBEPILEHUHU PAOOTEL
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9. HarpeBanue npu coBepiieHnn padbOThl BHEIIHUMU CHIJIaMHU.
10.  CpaBuenue Temno&MKOCTE pa3IMYHBIX BEILECTB.

11. HaGmoneHue KUTICHHS.

12. Ha6monenue IOCTOSHCTBA TEMIEPATYPHI IIPU IIABICHUH.
13. Monenu TennoBbIX ABUraTesei.

DponmanvHsle 1abopamopHvle padomsl U ONbIMbL

1. OnbIThl O OOHAPY)KEHUIO JEHCTBUSI CHJI MOJIEKYJIIPHOIO MPUTSHKEHUS
(91eKmponHas 0emoHcmpayus).

2. OnbIThI 110 BRIPAILMBAHNIO KPUCTAJIJIOB [TIOBAPEHHOM COJIM MIIM caxapa.

3. OnbITl 10 HAOJIIOACHUIO TEIUIOBOIO PACIIMPEHUs ra3oB, KUAKOCTEH MTBEPABIX
TeJl.

4, Omnpenenenue 1aBieHus Bo3ayxa B OaJUIOHE IMpUIIA.

5. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb JAABJIEHUS BO3/lyXa OT €roo0bEMa U
Harp€BaHHus UK OXJIAXKIACHUA.

6. HaGntonenune m3aMeHeHMs BHYTPEHHEH >HEpruu Tejla B pe3yibTare
Terionepeiayu U padboThl BHEIIHUX CHIL

7. HccnenoBanue sBiI€HUS TEMJIOOOMEHa IMPH CMELIUBAaHUM XOJIOAHOM Hropsyen
BOJBI.

8. HccnenoBanue npoiiecca uCapeHus.

9 Onpenenenre OTHOCUTEIbHON BIaXKHOCTH BO3TyXa.

10.  Onpeoenenue yoenvroii mennomor nraenenus 1voa.

Paznen 7. DnekTpuyeckne ¥ MATHUTHBIE SIBJICHHUSA

Onekmpuzayus men. J|Ba posa 3IeKTpUUECKUX 3apsAa0B. BzaumoeiicTBue 3apsKeHHbBIX TE.

Onektpuueckoe mnone. [lpunyun cynepnosuyuu 31eKmpuyecKux noiell (Ha KaiecmseHHOM
yposne).

Hocumenu snexmpuueckux 3apsaoos. OnemenmapHulil snexkmpudeckuil 3apsao. CmpoeHnue
amoma. ITpOBOAHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOro3apsa.

ONeKTpuueckul TOK. Ycnosusa cywecmeosanus 21ekmpuyeckoeo moka. VcTouHMKN
MIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XHUMHUYECKOE, MAarHUTHOE).
DnexmpuuecKkuti mox 8 HCUOKOCMAX U 2a3aX.

Pabota u MOLTHOCTD 3MEKTPUUECKOTO TOKA. 3akoH J{xcoyna—/lenya. Dnekmpuyeckue yenu u
nompebumenu 21eKmpu4ecKoll Hepeuu 8 ovimy.dnekTpudeckas 1enb. Cuiia Toka. DIeKTPUIecKoe
HanpspkeHue. ColpoTUBIEHHE TPOBOAHKKA. YOoenbHoe conpomusnenue sewecmeaa. 3akoH OMa st
yuactka 1enu. IlocienoBarenbHOe W MapaliebHOE COEAUHEHHME IPOBOAHMKOB. Kopomkoe
3aMbIKAHUe.

[TocrositHHBIE MarHuThl. B3auMmonelcTBHME TNOCTOSIHHBIX MAarHUTOB. Machummuoe noie.
Maenumnoe none 3emnu u e2o 3navenue 0as xcuznu Ha 3emne. Onoim Opcmeda. Macnummuoe none
anekmpuyecko2o moka. llpumenenue snekmpomacHumos 6 mexuuxe.leticmeue MacHUmMHoO20 NOas Ha
NPOBOOHUK C MOKOM. DNeKmpoogueameib
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nocmositno2o moka. Hcnonvzosanue snekmpoosucameneti 8 MmexHU4eCKux ycm- poutucmeax u Ha
mpancnopme.

Onvimvr  @apades.  Henenue  snekmpomacHumuou  unoykyuu. Ilpasuno  Jlenya.
Onexmpoeenepamop. Cnocobvl nonyyeHus I1eKmMpudeckol 3Hepeuu. IJAEKTPOCTAHIIUU HaA
BO300HOBJISIEMBIX HICTOYHHKAX SHEPTUH.

Hemoncmpayuu

1. DieKTpHu3anus Tel.

2. JIBa pojia SIEKTPUUECKHUX 3apSI0B M B3aUMOIEHCTBHE 3apSKEHHBIX TEJL
3. Y CTpolCTBO U IEUCTBUE AIEKTPOCKOTIA.

4. DIEKTPOCTATHIECKAS MHIYKIIHS.

5. 3aKOH COXPaHEHUs IEKTPUUECKHX 3aPSAI0B.

6. [IpOBOJHUKH U IUDJIEKTPUKH.

1. MopennpoBaHue CUIIOBBIX JINHAW JIEKTPUYECKOTO MOJIS.

8. VICTOYHUKH MOCTOSHHOTO TOKA.

9. JleHCTBHS SIEKTPHUECKOTrO TOKA.

10.  Draexrpuyeckuii TOK B KUIKOCTH.

11. Tasosslii paspsn.

12. W3mepeHue cuibl TOKa aMIEPMETPOM.

13. U3mepeHue 31eKTpUUECKOrO HANIPSKEHUS BOIETMETPOM.
14.  PeocraT u MarasuH cONpPOTUBIECHMIA.

15. BzaummojeiicTBHE IIOCTOSHHBIX MATHUTOB.

16. MonenupoBanue HEBO3MOKHOCTH Pa3/IeNIeHUs TOIIOCOB MAaTHHUTA.
17. MoaenupoBanye MarHUTHBIX HOJEH HOCTOSHHBIX MATHUTOB.
18.  Omnwir Dpcrena.

19. MaruuTHOE none Toka. DIEKTPOMATHHUT.

20.  JleiicTBME MArHMTHOTIO MO HA TIPOBOJHUK C TOKOM.

21.  Dnektpoasurarens IOCTOSHHOIO TOKA.

22. HccrnenoBaHue sBIEHUS 2J1€KTPOMArHUTHON MHIYKIHH.

23.  Onbite Dapages.

24 3aBHCHUMOCTh HaIlpaBJICHUA WHAYKIIMOHHOI'O TOKa OT YCJ'IOBI/Iﬁ €ro
BO3HHUKHOBCHHUSI.

25.  DiekTporeHepaTop MOCTOSHHOIO TOKA.
@ponmansusle 1adopamophvie padbomsl u ONvIMbL

1. OneiTel 10 HaOIIOJEHUIO DJIEKTpU3ALIUU T€I UHAYKIHUEH h IIpu
COMPUKOCHOBEHHUHU.

2. UccnenoBanue npenicTBus DJIEKTPUYECKOTO IO Ha IPOBOAHUKU U
JUDIIEKTPUKU.

3. CoOopka u mpoBepka padOThI EKTPUUECKOMN IEMH TTOCTOSHHOTO TOKA.

4. W3mepenue u peryupoBaHre CHITBI TOKA.

5. N3mepenue u perynmupoBaHue HAMPsHKEHUS.

6. Hccneoosanue 3agucumocmu cuibl moka, uoywe2o uepes pe3ucmop, om

CONpoOmueleHuUs pesucmopa U HanpAdNCeHusl Ha pe3ucmope.
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7. Ol’lbll”nbl, ()eMOHcmpupy;ou;ue 3A6UCUMOCMb  JJIEKMPUUECKO20 CONpoOmueilerusl
I’lpOGO()HI/lKa om eco ()]ZI/lel, nfzou;adu nonepevHozo cederusd u mamepuaia.

8. IIposepxa npasuna cnodiceHuss HanpsAdlCeHull npu Nnocie008amenbHOM COeOUHEeHUU
08YX pe3uUcmopos.

9. IIposepka npasuna ons cuibl moKa npu napaiierbHOM cOeOUHEHUU Pe3UCTIOPOS.

10. Omnpenenenue paboThl JEKTPUUECKOT0 TOKA, AYILEr0 Yepe3 Pe3UcTop.

11. Onpenenenne MOIHOCTH 3JEKTPUUECKOTO TOKA, BBIIEIIEMON Ha PE3UCTOPE.

12. HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO Y€PE3 JaMIIOUYKY, OT HANPSKCHUS
Ha HEH.

13.  HccnenoBaHue MarHUTHOTO B3aUMOJICHCTBHSI TOCTOSTHHBIX MarHUTOB.

14. M3yueHre MarHUTHOTO II0JI IOCTOSHHBIX MAarHUTOB IPH UX OOBEJUHEHUU U
pa3leIeHuN.

15.  HccnenoBaHue AeHCTBHS AIEKTPUUECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.

16. OneIThI, AEMOHCTPUPYIOILNE 3aBUCUMOCTD CHJIbI B3aUMOJIECHUCTBUS KAaTyIIKHA C TOKOM
Y Mar"HuTa OT CHJIbl TOKA Y HAIIpaBJICHUS TOKA B KATYLIKE.

17.  W3yueHue neiicTBUS MAarHUTHOTO I0JI HA IPOBOJIHUK C TOKOM.

18.  Uzyuenue pabomsi 31exmpoogucamers.

19. N3mepenue KII/I anexTpoaBurareslbHONM yCTaHOBKHU.

20. OnbITHI O UCCIEAOBAHUIO SBJIEHUS JIEKTPOMATHUTHOW MHAYKLHHU: HCCIEJOBaHUE

U3MEHEHMHU 3HAYCHUS U HaIllpaBJICHHUA HHAYKIIUOHHOI'O TOKaA.

9 KJIACC

Pa3nen 8. Mexanu4eckue siBJeHHS

Mexanudeckoe nBrxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHWYECKOTO JBIDKEeHUs. PaBHOMEepHOe TmpsMONHMHEHOe nBIWXEeHHE. HepasnomepHoe
npamonunelnoe ogudcenue. CpemHAS U MCHOBEHHAS CKOPOCMb meld NpU HePasHOMEPHOM
O0BUIICEHUL.

Yckopenue. PasHnoyckopennoe npsamonunetinoe osudiceHue. CBoOomHoenagenue. Onvimol
Tanunes.

Jlunetinas u yenosas ckopocmu. L{enmpocmpemumenvroe yckopeuue.
Ilepssiit 3akoH Herorona. Bropoii 3akon HeroroHa. Tperuit 3akoH HbroroHa.

Ipunyun cynepno3zuyuu cun.

Cuna ynpyeocmu. 3axon I’ yka. Cuna mpenusi: cuia mpeHus CKOIbXCeHusl, CUld mpeHus NoKos,
opyaue 8udvl MpeHusl.

Cuna TSHKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHUE CBOOOTHOTO MaIeHusl. /Jsudicerue
naanem eoxpye Connya (MC). Ilepsas kocmuueckas ckopocms. Hegecomocmo u nepecpy3xu.

PaBHOBecue MaTepuanbHON TOYKU. AOcoomuo meépooe meno. Pasnosecue meépooeo mena
¢ 3aKpenniénHotl ocvio epaujenus. MoMeHT cuinbl. Llenmp mascecmu.
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Nmnynec Tena. Hzmenenue umnynvca. HMmnynoc cunvi. 3aKOH COXPaHEHHS HMIYJIbCA.
PeaktuBnoe nemxenue (MC).

Mexanuueckasi pabota u MOITHOCTh. PaboTa cun tsxecTH, ynpyeocmu, mpenus.Césazo sHepeuu
u pabomsi. 1loTeHIIMANIbHASA SHEPTUS TEJA, IOJHATOTO HaJl IOBEPXHOCTHIO 3eMIU. [lomenyuanvuas
aHepeus cocamou npyscunvl. Kunerndeckast sHeprus. Teopema o KuHemuuyeckou 3Hepeuu. 3aKOH
COXpaHEHHUS MEXaHUYECKOU SHEPTHHU.

Hemoncmpayuu

1. HaOnroneHne MexaHn4ecKoro ABUKEHUs TeJla OTHOCUTENBHO Pa3HbIX TEJIOTCUETA.

2. CpaBHeHue IyTed U TPAEKTOPUN JBUXKEHHUS OJHOTO M TOTIO K€ TEJAOTHOCHUTEIBHO
pa3HbIX TEJI OTCUETA.

3. N3mepenue ckopocTu U YCKOPEHUs IPSIMOIMHEWHOTO IBUYKEHUS.

4, HccnenoBanue NpU3HAKOB paBHOYCKOPEHHOTO JIBU)KEHUSI.

5. HabmtoneHune qBuKeHus Tea o OKpy>KHOCTH.

6. HaOnroneHne MeXaHHMYECKMX SIBICHMM, NPOUCXOISAIMX B CHUCTEME OTCYETa
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKEHHH OTHOCHUTEIIBHO KaOWHETa (DPU3HKH.

1. 3aBUCUMOCTb YCKOPEHHS Tejla OT Macchl Teja U JIEHCTBYIOIIEH Ha HEro
CHJIBI.

8. Habnronenne paBeHCTBa CHJT IPU B3aMMOICHCTBUH TEIL.

9 N3meneHue Beca Tea Npu YCKOPEHHOM JIBUYKEHUH.

10. TIlepemaua ummynabca Npu B3aMMOEHCTBUM TEIL.

11.  TIIpeoGpasoBanus SHEPTUH IIPU B3aMMOIEHCTBHH TEIL.

12.  Coxpanenue uMIysIbCa IPH HEYIIPYTOM B3aHMOJICHCTBHH.

13.  Coxpanenue ummysbca Ipu aGCOMIOTHO YIPYTOM B3aHUMOJIEHCTBHM.

14.  HaGmromenue peakTUBHOTO JIBUKEHHS.

15.  Coxpanenue MexaHMYECKOH SHEPTHH TIPU CBOOOIHOM TIaJICHHUH.

16. Coxpanenue MeXaHUYECKOM SHEPIUUM  NpU  JBIKEHUM  Tela  MOJ
JEUCTBUEM ITPY’KUHBI.

®@ponmansusle 1adopamopHsle padomsl u ONbLINbL

1. Koncmpyuposanue mpaxma 011 paseona u oanbHeliuie2o pagHoMepPHO2008UNCEHUS
WaApuKa Ui meiexicKu.

2. Omnpenenenue cpeAHeil CKOPOCTH CKOJBKEHUS Opycka WM JBUKCHUSIIAPHUKA IO
HAKJIOHHOM TJIOCKOCTH.

3. OnpeneneHne YCKOPEHUs Tela MPU PABHOYCKOPEHHOM JIBHYKEHUH TTOHAKIIOHHOH
TJIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHM NPU PaBHOYCKOPEHHOMIBHKEHUH
0e3 HauaIbHOU CKOPOCTH.

5 ' HCCJ’IC}IOB&HHQ 3aBUCUMOCTHU CHUJIbI TPCHUMA CKOJIBXXCHU S oT CHJIbI
HOPMAJIbHOI'O JJaBJICHHA.

6. Ompenenenne kKodHPUIMEeHTa TPEHUS CKOJBKEHUS.

1. Omnpenenenue XECTKOCTH MPY>KUHBI.
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8. Omnpenenenue paboThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TEJaro
TOPU30HTAJILHOM MOBEPXHOCTH.

9. Omnpenenenue paboThI CWJIBI  YOPYTOCTH npu  noabéme rpysa
C MCIIOJIb30BaHUEM HEIOJIBUKHOTO U MOABHKHOTO OJIOKOB.

10. U3yuenue 3ak0oHa COXpaHEHUS SHEPIHHL.

Pa3nen 9. Mexanuyeckue KoJe0aHUs U BOJIHBI

Konebarenbnoe nuxenue. OCHOBHBIE XapaKTEpUCTUKU KoJeOaHMI: MEpPHOJl, 4YacToTa,
amruiatyna. Mamemamuueckuti u  npyxcunHvlii  maamuuxu. Ilpespawenue duepeuu  npu
KOo1ebamenvbHOM OBUNCEHUU.

3aryxaromue koiaebanus. BeiHyX)aeHHBIC KojeObanus. Pe3oHaHc.

Mexannueckue BoiHbI. CBOWMCTBa MEXaHUYECKUX BOJH. [Ipodonbhble u nonepeutvle 0NHbI.
Jnuna e6onnvl u cxopocms €€ pacnpocmpauenus. Mexanuueckue 601HbLI 8 MEEPOOM mele,
ceticmuueckue gonatwvl (MC).

3ByK. I pomrocms 38yKa u evicoma mona. Ompaosicenue 38yka. Un@passyx u yimpassyx.

Hemoncmpayuu

1. HaGmonenue koneOGaHuil Ten MoJa ACWCTBUEM CHIIBI TSKECTU U CHUJIBIYIIPYTOCTH.

2. HaGumrotenue xonebanmii rpy3a Ha HUTH U HA TIPYXKHHE.

3. Habmroienue BeIHYXIEHHBIX KOJIe0aHUI U pe30HaHca.

4. PacnipocTpanenre npoAoiIbHBIX U MOMEPEYHBIX BOJH.

5. Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKyCTHYECKHMH PE3OHAHC.

Dponmanvrovle 1ad0pamopHvle padbomul U OnvIMbL

1. Omnpenenenue 4acTOTBl M Tepuoja  KoJiebaHui MaTeMaTUYECKOTO
MasTHHKA.

2. Ompesenenne 4acTOThl M TEpHOJa KOJICOAHHI MPYKUHHOTO MasTHHKA
(371eKmponHan demoncmpayusi).

3. HccnenoBanue 3aBUCUMOCTH Teproia KOJIeOaH MOABEIICHHOTO K HUTUTPY3a OT
JUTUHBI HATH.

4. Uccnenosanue 3aBUCUMOCTH rnepuoja KoJIeOaHui MPYKUHHOTO
MAasITHUKA OT MacChl Ipy3a (31eKmpoHHaA 0EMOHCMPAUUSL).

5. [IpoBepka HE3aBUCUMOCTH MepHoJia KoJeObaHul rpy3a, MOABEIIEHHOTO KHUTH, OT
Macchl Tpy3a.

6. OnbITHI, JIEMOHCTPUPYIOILIUE 3aBUCUMOCTh nepuo/ia Kosie0aHmit
MPY>KUHHOT'O MAsITHUKA OT MacChl Ipy3a U )KECTKOCTHU MPYKUHBI.

1. N3mepenune YCKOpEHUS CBOOOTHOTO MaJeHUs (21ekmponnasn
demoncmpayus).

Paznen 10. DjekTpoMarHuTHOE 1OJIe ¥ JIEKTPOMATHUTHBIE BOJTHBI
OIEKTPOMarHUTHOE 1oJIe. DJIEKTPOMAarHUTHBIE BOIHBL. C80UCmBa 21eKmpoMazHUmMHbIX 60.IH.
LIxana anexmpomazHumuuix 601H. Mchonv306anue 31eKmpoMacHUMHbIX 601H 01 COMOBOU CEA3U.
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DJIeKTpOMarHuTHas mnpupona cera. CKOpocTh cBeTa. BoJsiHOBBIE CBOICTBA

CBeTa.
Hemoncmpayuu
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH.
2. BoJHOBBIE CBOWCTBA CBETA.

®ponmansvusie 1abopamophvle’ pabomol u onvimol*

1. N3yuenue CBOMCTB  DJJIEKTPOMAarHUTHBIX BOJIH € IIOMOILIBIO
MOOUIBHOTO TenedoHa.

Pasznea 11. CBeroBbIe ABJICHHUA

JlyueBas Mopnenbp cBera. VMctounuku cBera. [Ipsamonunetinoe pacnpocmpanenue ceema.
3ammenusa Connya u Jlynvi. OTpaxkenue cBera. [lnockoe 3epkano. 3akoHompadsxiceHus céema.

[Tpenomnienue cBera. 3aKOH IpEIOMIIEHUS CBETA. [lonnoe eHympennee ompadicenue céema.
Hcnonvzosanue nonno2o Hympenne20 ompajiceHus: 8 ONMU4eckKux c8emosooax.

Jlunza. Xon nydedt B mmH3e. Onmuueckas cucmema ¢homoannapama, MUKpPOCKONAa u
meneckona (MC). I'nas kax onmuueckas cucmema. bauzopykocms u danvHo3oprocmo.

Pasznooicenue 6enoco ceema 6 cnexmp. Onvimwr Hviomona. Cnoowcenue cnekmpanvhbix
46emoe.

Hemoncmpayuu

[IpsmonnHENHOE pacCIpOCTPAHEHUE CBETA.

OtpaxeHnue cBera.

[Tomyyenue n300paXkeHU B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomiienue cBera.

OnTHYecKuii CBETOBO/I.

Xon nyueit B coOuparoiiei a1H3e.

Xo Jlydel B pacCenBarOLIEN JIMH3E.

[Tonmyyenue n300paxkeHUit C MOMOILBIO JIUH3.

[Tpunuun neiictBus GporoanmnapaTta, MUKPOCKOIA U TEIECKONA.

HBoOoo~NooGR~RwdE

0. Mogenb riaza.

[EEY
=

Pasnoxxenue 6emoro cBera B CIEKTP.
12. Tlomyuenue Genoro cera IpH CI0KEHHU CBETA Pa3HBIX LIBETOB.
Dponmanvrovle 1ad0pamopHvle padomul U OnvIMbL

1. HccnenoBanue 3aBUCUMOCTH yrjla OTPaKEHMsI CBETOBOIO Jiyda OT yIJamaJeHHUs.

2. W3yuenne xapakTepUCTUK U300pakeHUs MpeIMeTa B TNIOCKOM 3epKale.

3. HccnenoBanue 3aBUCUMOCTH yTJa MPEIOMIIEHHUSI CBETOBOT'O Jiyya OT yIilanaJeHus Ha
I'PaHULE «BO3TYyX—CTEKIION.

4, [Tonmyyenne n300pakeHUH C MOMOILBIO COOMPATOIIEH JINH3BI.

S. Onpenenenre pOKYCHOTO pacCTOSHUS U ONITUYECKOM CHIIBI COOMPAIOIICHIHH3BI

(271eKmponHan 0emoncmpayus).
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6. OneITEl 1O PA3JIOKCHHIO Oe;moro  cBeta B CIEKTp  (371eKMPOHHAA
demoncmpayus).

7. OHBITBI 110 BOCHpI/ISITI/IIO IIBC€Ta HpeI[MeTOB HpI/I nux Ha6HIOI[eHI/II/I qepe3
IBETOBBIC (DUIIBTPHI.

Pa3nen 12. KBanToBble siBJIEHUS
Onvimul Peseppopoa wm 1manerapHass Mozellb aroma. Mojenb atoma bopa.

Hcnyckanue u noenowenue ceema amomom. Keanmol.

PagnoakTuBHOCTB. Aibgpa-, bema- u eamma-uznyuenus. CTpOEHHE aTOMHOTO sjpa.
Hyknounas moodenv amomnoco aopa. Hszomonwi. Paouoakxmusnsvie npespawenus. Ilepuoo
noypacnada amomHwix soep.

SnepHble peakiuu. 3aKOHBI COXPAaHEHHS 3apsiIOBOTO M MacCOBOTO YHCEIL.

Peaxyuu cunmesa u denenus sioep. Ucmounuxu snepeuu Connya u 36¢30 (MC).
Snepuas suepreTuka. Jeticmsus paduoakmusHvix uznyueHull Ha scusvie opeanuzmol (MC).

Hemoncmpayuu

1. CIeKTphI U3ITy4eHUS U ITOTIIOMICHUSI.

2. CrieKTphl pa3IMyuHBIX Ta30B.

3. CrekTtp Bomopoaa.

4. Ha6monenue TpekoB B kamepe Bunbcona.

5. Pabora cuérurka MOHU3UPYIOIIUX U3TYyICHHM.

6. Perucrparus u3ydeHus IPUPOJTHBIX MUHEPAJTIOB U TIPOJTYKTOB.

@ponmanvHoble 1a60pamopHvle padomsl U ONbIMbL

1. HccnenoBanne TPEeKOB: M3MEPEHHE SHEPTrUU YACTHUIIBI IO TOPMO3HOMYITYTH (110
dotorpadusam) (31ekmponnas oemoncmpayus).

2. N3mepenue painoakTUBHOTO (pOHA (I1eKmPOHHAA 0eMOHCIMpPayus).

IToBTOpHTEIBLHO-0000 AN MOYJIb

[ToBTOpUTENHEHO-0000IIAIOMINK MOIYJIh MPEAHA3HAUCH IS CHCTEMaTH3aluu M0000IeHUS
MPEAMETHOTO COJIEPYKAHUS M OMbITa JIEATEILHOCTH, MPUOOPETEHHOTO MPUMU3YYCHUH BCETO Kypca
¢bu3uKu.

HpI/I I/I?;yquI/II/I JaHHOT'O MOILYJ'ISI peaJ'II/I?;YIOTCSI 158 CI/ICTGM&TI/IBI/IPYIOTCSI BUABI JE€ATCIIBHOCTH,
Ha OCHOBE KOTOPBIX O0ECHEUMBAETCS JOCTHUKEHHE MPEAMETHBIX UMETapeIMETHBIX TUIaHUPYEMBIX
pe3yiabTaToB 00y4eHus, (popMUPYETCS €CTECTBEHHO- HAydHasi TPAMOTHOCTh: OCBOCHHE HAYYHBIX
METOJIOB HCCTIEIOBAHUS SIBJICHHUM TPUPOIBIN TEXHUKH, OBIIAJICHIE YMEHUSIMHU OOBIICHITH (PU3HUECKUE
SIBJICHHUA, HpI/IMeHHH nonyquHHe 3HaHUA, pemaTL 3aJadyd, B TOM UYHCIIE KAUYCCTBCHHBLIC U
SKCIEPUMEHTAJIbHBIE.

[TpuHIMTIMATBHO AESTEILHOCTHBIN XapaKTep JAHHOTO pa3jieia peaanu3yercs 3a CYET TOro, 4YTo
yqaumecs[ BBIITOJIHAKOT 3alaHUsA, B KOTOpBIX nm npe)maraeTcsl:

® Ha OCHOBE MOJYYEHHBIX 3HAHUN pacro3HaBaTh U HAYYHO OOBSICHITH (PU3NUYECKUE SBICHUS B
OKpY>Karollle MPUpPOJIe U MOBCETHEBHON JKU3HU,
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® MCHOJIB30BATh 10/ PYKOBOJACTBOM II€Aarora Hay4HbI€ METOAbI MCCIICAOBaHUA (1)I/ISI/I‘I€CKI/IX

SBJICHUH, B TOM YHCJIE JUISl IPOBEPKU TUIIOTE3 U MOITYUEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH C OIIOPOI HA JUIAKTUIECKUN MaTepHrall ociie 00CyKACHUS C IeJaroroM Hay4HbIe
OCHOBBI HamOojiee BaXXHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHMH, Hampumep,
IIPAKTUYECKOIO HCIIOJIB30BAHMS PA3JIMYHBIX MCTOYHMKOB JHEPIMM Ha OCHOBE 3aKOHA
IIPEBPALLEHMS U COXPAHEHMS BCEX M3BECTHBIX BUJIOB SHEPIUU.

Kaxxpgas wu3 TeM [JAaHHOIO pasjena BKIKOYAECT OKCIEPUMEHTAIBHOE HCCICIOBAaHUE

0000MIaIIero xapakTepa Ha YCMOTpPEHHE Iearora ¥ IpU ero momoriu. Pasmen 3aBepuraercs
MPOBEICHUEM TUArHOCTUYECKOM U OLIEHOYHON pabOThI 32 KYPCOCHOBHOH IIKOJIBI.

IIpumepHbIe KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPHAJIbI

HpOBeI[eHI/Ie OLICHKH ,Z[OCTI/I)KCHI/Iﬁ TUIAHUPYCMBIX PE3YyJIbTATOB OCBOGHI/IHy‘Ie6HOFO npeamMceTa

MPOBOAUTCS B (POpME TEKYIIETO U PYyOEKHOTO KOHTPOJIS B BUJIE KOHTPOJIBHBIX PalboT.

7 xnace
Koumponvnas paboma Ne I no teme «IlepBoHayanbHble CBENEHHS O CTPOSHUH BEIECTBAY

Koumponvnas paboma Ne 2 o Teme «Macca, TNIOTHOCTb, 00BEMY.
Koumponvnas paboma Ne 3 no teme «CHIIbI B IPUPOACH.

Konmponvnas paboma Ne 4 o teme «/laBnenuey.
Hmoeosas nposepounas paboma.

8 knace

Bxoonas nposepounas paboma.
Konmponvnas paboma Ne 2 o teme «TernoBsie sBrnenusy. Konmponvnas paboma Ne
3 110 TeMe «ATrperaTHble COCTOSIHUS BEILIECTBAY.

Konumponvnaa paboma Ne 4 no teme «Onekrpuueckuil Tok. HampspokeHuey,

«Conpotusnenue. CoeJUHEHHE TPOBOAHUKOB.

Koumponvnaa paboma Ne 5 no teme «PaboTa u MOILIHOCTH AJIEKTPUYECKOTOTOKAN,

«3akoH JIxoyms —JIenmay.

TCID.

Hmozosas npoeepounas paboma
9 kuace

Bxoouas nposepounas paboma.
Koumponvnasa paboma Nel no teme «3aKOHBI JIBIXKCHHS U B3aMMOJICHCTBHS

Koumponvnasa paboma Ne 2 o teme «MexaHnueckue kojaeOaHus U BOJIHbD. Konmponvnas
paboma Ne 3 110 TeMe «IIEKTPUUECKUE U MarHUTHBIE SIBIEeHUs». Konmponvuas paboma Ne
4 no teme «CTpoeHHE aToMa M aTOMHOIO siipa» U

«Ctpoenue u 3BoJonusa BeeneHHoW.

Hmoezosas nposepounas paboma.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEGHOI'O ITIPE/IMETA
«PU3NKA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA3OBAHN A

B nenom pesynbratel ocBoeHust odydatoummucs ¢ 3IIP yuebHoro mpeamera
«Du3nKa» JODKHBI COBIMANATh C pe3yabTaTaMH MPUMEPHON pabodeil MporpaMMBIOCHOBHOTO
o01miero oOpa3oBaHusl.

Haubonee 3HaUMMEIMHE SIBJISIOTCS

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMS K 00YUEHUIO U LIeJICHANPaBICHHON I03HABATEIbHON AEITEIbHOCTH; YCTAHOBKA Ha
OCMBICJICHHE JINYHOTO OIbITa, HAOMIONEHUH 33 (U3NUIECKUMHU
9KCIIEPUMEHTAMH;
YCTaHOBKA HAa OCMBICIIEHUE PE3YJIbTAaTOB HAOIIOAEHUN 3a MPUPOAHBIMU UTEXHOT€HHBIMU
SIBJIIGHUSIMU C TO3ULIUN (PU3MUYECKUX 3aKOHOB;

CIIOCOOHOCTh ~ OLIGHMBATh MPOUCXOIAIINE HU3MEHEHUS U HUX TIOCIEICTBUS,
(GbopMynHpoBaTh U OLIEHUBAThH PUCKH, (HOPMUPOBATH OTIBIT;
MOBBILICHHE YpOBHS CBOEH KOMIETEeHTHOCTH yepes MPAKTUYECKYIO

JesITeIbHOCTD (IIPU COBMECTHOM BBIINOJIHEHUH JJAOOPATOPHBIX IPAKTUYECKUX paboT);yMeHue
pa3ianyaTh y4eOHble CUTyallud, B KOTOpbIX ywamuiics ¢ 3[1P moxer

JCICTBOBATh CaMOCTOSITENIBHO, W CHUTyallud, IZ€ CIELyeT BOCIOJIb30BaTbCS CIIPAaBOYHOM
nHpOpMaNKel 1 IPYrUMH BCTIOMOTaTEIbHBIMU CPEACTBAMH;

CHOCOOHOCTh NPUHUMATD PEIIEHHE B )KU3HEHHOW CUTYaIlMM Ha OCHOBEIIEPEHOCA [TOJyYEHHbIX
B X0/ 00yuyeHus GU3NUECKUX 3HAHUI B aKTyaJIbHYIO CUTYalHIO;

CHOCOOHOCTh COOMIOAATH B MOBCEIHEBHON JKU3HHU MpaBUIIa JINYHON 0€301MacHOCTH Ha OCHOBE
MOHUMAaHUS (PU3NYECKUX SBJICHUN U 3HAHUS 3aKOHOB (DU3HKHY;

yYMEHHUE KPUTHUYECKH OLIEHUBATh IMOIYUYEHHYIO OT coOeceJHIKa HH(POPMALIUIO, COOTHOCS €€ CO
3HaHHEM (PU3HUYECKUX 3aKOHOB;

CHOCOOHOCTh TepeaTh CBOU COOOpa)K€HUs, YMO3AKIIOYEHHs TaK, 4TOObl OBITh MOHSATHIM
JIPYTUM 4EJIOBEKOM;

a/IeKBaTHOCTB MOBE/ICHUS 00Y4aroLIerocs ¢ TOUYKH 3pEHUsI ONACHOCTH MJIM 0€30MacHOCTH IS
ceOs UM JIJIs1 OKPY’KaIOIIUX;

YBa)KE€HUE K TPYly U pe3ysibTaTaM TPYAOBOU NEATEIbHOCTH;

yri1yOJieHHe MPEeCTaBIECHUH O 1IeTOCTHONW KapTHHE MHpa Ha OCHOBE MPUOOPETEHHBIX HOBBIX
€CTECTBEHHOHAYYHbIX 3HAaHUW U IPAKTUYECKUX YMEHUM.

METANPEAMETHBIE PE3YJIbTATDBI

Osnadenue yHugepcaibHbIMU y4eOHbIMU HOZHABAM ETITbHBIMU 0ClCIEUAMU:

BBISABJIATE NPUYHUHBI U CIICACTBUSA ITPOCTBIX (I)I/I3I/I‘-ICCKI/IX ﬂBHeHI/Iﬁ;
OMpEacCIIATh q)nanecxne IIOHATHSA, CO3aaBaTh O606H.[CHI/I$I, YCTaHaBJIMBATbaHAJIOTHUH,
KJ'IaCCI/I(I)I/II_[I/IPOBaTB, CaMOCTOATCIIbHO BBI6I/IpaTB OCHOBAaHUA U KPUTCPHUU

22



JUTsL KJIacCU(DUKAIUY, UCTIONB3Ys CIPAaBOYHYI0 MH(OPMAIIUIO M OMHPASICh HA AITOPUTM yUEOHBIX
JIeHCTBHI;
yCTaHABIWBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3U, CTPOUTH JIOTUYECKOE PACCYXKICHUE,
yMO3aKJtoueHue (MHAYKTUBHOE, NE€AYKTUBHOE, [0 AaHAJIOTUHU) U AEJIaTbBBIBOJIbI MO/ PYKOBOCTBOM
rnejarora;
UCKAaTh WM OTOMpaTh HH()OPMAIIMIO WM JAHHBIE U3 UCTOYHUKOB C YUETOM IPEITI0KEHHOM
y4eOHOM 3a/1a4 U 33JJaHHBIX KPUTEPHEB.
C03/1aBaTh, MPUMEHSIThH U IPEOOPA30BHIBATH 3HAKU M CUMBOJIbI, MOJIETT U CXEMBIISI PEILICHUS
y4eOHBIX M MO3HABATEIbHBIX 3a/1a4;
C IOMOIIBIO TIeAarora Wik CaMOCTOSITEIbHO MPOBOJAUTH OIBIT, HECIOKHBIMIKCIEPUMEHT
110 YCTaHOBJICHUIO 0COOCHHOCTEH (PU3NYECKOTO 00BEKTa WIIH SBJICHHS; TPEOOPa30BHIBATh
nH(OPMAIIHIO U3 OJHOTO BHJIA B PYTOH (Ta0IHITy B TEKCT U
mp.);
YCTaHABIIMBATh B3aMMOCBS3b (DM3MUYECKUX SBJICHHA W IMPOLIECCOB, HCIIONIB3Ys
QITOPUTM Y4eOHBIX JEHCTBHIA.
Osnadenue yHu8epCcanIbHbIMU YUEOHBIMU KOMMYHUKAMUBHBIMU OCHUCH GUAMU:
OCO3HAHHO MCIOJIb30BaTh PEUEBBIC CPEACTBA B COOTBETCTBUU C 3a/1aueii KOMMYHUKAIUU IS
BBIPKCHHS CBOMX MBICJICH M MOTPEOHOCTEH IS TUTAHUPOBAHUSI CBOCH JIEATEIILHOCTH;
OpPTraHU30BBIBATh YI€OHOE B3aMMOJICHCTBHE B TPYIIIE (OMPEACIIATh OOIIHIE IeTTH,PACTIPE SIS Th
pOIH, TI0TOBAPHUBATHCS IPYT C APYTOM H T. 1.).
[[CJICHAIIPABJIICHHO ~ HCIIOJIb30BaTh  MH()OPMAIIMOHHO-KOMMYHHKATHUBHBIC  TEXHOJIOTHH,
HE0OXOIUMBIE JUIA PEIIeHUs YYeOHBIX U MPAKTUUECKUX (PU3MUYECKUX 3ajad;
OpraHU30BBIBATh y4E€OHOE COTPYAHHYECTBO M COBMECTHYIO JEATEIBHOCTh CYUUTEIEM HU
CBEPCTHUKAMHM B TIpOLIecce 3aHATUH (HU3UKOM.

Ognadenue ynugepcanbHbIMU YUEOHbIMU PEZYIAMUGHBIMU 0CUCHEUAMU:

MOHMMATh LEIH €CTECTBEHHOHAyYHOro OOYy4YEeHHs, CTaBUTh U (OpPMYIUpPOBaTH Uil ceOst
HOBBIE 33/1a4¥ B yueOe 1 MM03HaBaTeIbHOM e TeNbHOCTH;

oOHapyxuBaTh u (OPMYIHPOBATH Yy4EeOHYIO TMpOoOJIeMy, OMNpPENeNsTh Iellb Yy4eOHOU
NesTeNbHOCTH;

CaMOCTOSITENIbHO WJIM C TIOMOIIbIO YYHUTENs IUIAaHUPOBAaTh IYTH JOCTH)KEHHUS Leneil B
(U3NYEeCKUX HKCHEPUMEHTaX, B TOM YHUCIIE albTepPHATUBHBIE, OCO3HAHHO BBIOMpaTh Haubolee
s¢dexTrBHBIE CIOCOOBI pelIeHNs yUeOHBIX U MI03HABATEIbHBIX 33/1a4;

COOTHOCHUTbH CBOM IPAKTUYECKHE JICHCTBUS C MIIAHUPYEMBIMU pE3yJIbTaTaMM, OCYIIECTBIATh
KOHTPOJb CBOEH JEATENbHOCTH B MpOILEcCe AOCTHKEHMSI pe3ysbTaTa, OINpPENesiTh CIIOCOOBI
JeUCTBUI B paMKax NpeASIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTUPOBATh CBOU ACUCTBUS B
COOTBETCTBUU C U3MEHAIONIENCS CUTYyaIUEN;

NPaBUIBHOCTh  BBIMOJHEHUS  OKCIIEPUMEHTATbHOM  y4eOHOM  3ahayd, COOCTBEHHBIE
BO3MOYXHOCTH €€ PeIleHUs;

BJIaJICHME OCHOBAaMM CaMOKOHTPOJISl, CAMOOIICHKH, MPUHATHUS PEIIEHUI U OCYyIECTBICHUS
OCO3HAaHHOTO BbIOOpa B y4eOHOI 1 O3HABATENIbHOM 1€ TEIbHOCTH;
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JaBaTh aJICKBaTHYIO OIIEHKY CUTYallUH U IpeJiaraTh MIaH ee U3MEHEHUs; IPEBUICTD
TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTH MPU PEIICHUU Y4eOHOM

3a/1a4u;
OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

HNPEIMETHBIE PE3YJIbTATDBI

TpeOoBaHHMsI K NpPeIMETHBIM pe3yJbTATAM OCBOEHHUSI Y4eOHOI0 mpeaMera

«Du3uKa», pacnpeaejeHHble M0 rogamM o0y4yeHust
PesynbTarel mo rogaM GOpPMYIHPYIOTCS MO MPUHIUIY M00aBICHHUS HOBBIX PE3YJIBTATOB OT
roja kK roxy (pe3ysabTaTbl O4€pPeTHOTO ro/ia 0 YMOTYAHUIO BKIIOYAIOTPE3YIbTAThl IPEIbIIYIINX JIET).

7 KJIACC

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTb C(HOPMHUPOBAHHOCTH Y
00yJaromuxcs yMEeHUi:

— OpPHUEHTHPOBATHCS B TOHATHSIX W OINEPUPOBATh MMU Ha 0a30BOM YpOBHE: (PU3UYECKUE U
XUMHNYCCKHUC ABJIICHU, Ha6J'IIOI[€HI/I€, OKCIICPUMCHT, MOACIIb,TMIIOTE3a; CANHHIIbI (1)I/I3I/I‘-ICCKI/IX
BEJIMYMH, AaToOM, MOJICKYJIa, arperaTtHbieé COCTOSIHHMS BemlecTBa (TBEPIOE, IKHUJIKOE,
razoo0pasHoe); MEXaHUYECKOE JBUYKEHUE (paBHOMEpHOE, HEpPaBHOMEPHOE,
NPSIMOJIMHEHHOE),  TPAeKTOpHsl, paBHOICHCTBymmas cwi, jaedopmanus (ympyras,
TUTACTHYECKas), HEBECOMOCTh, COOOIIAIONINECS COCY/ABI, C ONOPOH Ha JUJAKTHYECKUH
MaTepHan

— pasnuuarh sBACHUSA (OUQQyY3us; TEIIOBOE ABIKEHHE YacCTHIl BEIIECTBA; PABHOMEPHOE
JIBIDKEHUE; HEPAaBHOMEPHOE IBW)KCHHME, HWHEPLMs;, B3aUMOJEHCTBHUE TEI; pasHogecue
MeEPObIX mel ¢ 3aKPenjiéHHOU OCblo epaujenus; Tiepeada TaBieHHus] TBEPIAbIMU TeJIaMH,
KHUJIKOCTSIMU U Ta3aMU; aTMOC(EpHOE 1aBIeHHE; TUIaBaHHE TEJT; IPEBPaIlCHHsI MEXaHUYECKOH
SHEPTUM )0 ONMMCAHUIO UX XapaKTEPHBIX CBOIMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX
JaHHOE (hH3UYECKOe SIBIEHUE, NOCIe MPEBAPUTEIIEHOTO 00CYKICHHUS C MEaroroM;

— pacrno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3MUECKUX SIBJICHUN B OKPY)KAIOIIEM MUDE, B TOM
qucie GU3nUecKue SIBICHHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C PA3IUYHBIMU CKOPOCTSIMH B
KUBOM W HEKMBOW IPUPOJE; NEHUCTBHE CWJIBI TPEHUS B NPUPOJAE M TEXHUKE; BIUSHUE
aTMOC(epHOro J1aBJIeHUs Ha )KUBOI OpraHu3M; IUIaBaHUE PHIO; PbIUaru B TEJIE YeI0BEKa; PH
9TOM TMEPEBOJUTh MPAKTHYECKYI0 3aJadyy B Yy4eOHYIO, BBLIENATh CYLIECTBEHHBIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SIBICHHUH C IIOMOUIBIO M€/1arora;

— ONHUCHIBATH HM3YYCHHBIE CBOWCTBA Tel W (DU3WUYECKHE SBICHUS, HCTONB3YyS (hU3UUECKUE
BEJTMYUHEI (Macca, 00bEM, IIIOTHOCTDH BEIIECTBA, BPEMSs, yTh, CKOPOCTh, CPEAHSSI CKOPOCTbh,
CuJIa yIpyroCTH, CUJIa TSHKECTH, BEC Tella, CHjla TPEHUSs, JaBieHue (TBEPAOTO Tea, )KUIKOCTH,
ras3a), BRITAJKMBAIOIIAS CHJIa, MEXaHIUeCKast padoTa, MOIIHOCTb, TJIEUO CHIIBI, MOMEHT CHIIBI,
KO2(DPUIIMEHT MOJIE3HOTO NCUCTBUS MEXAaHN3MOB, KHHETUYECKAsl ¥ TTOTEHITMATbHAS YHEPTHS)
v
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OTIOPOH Ha CXEMY; IIPH OMUCAHUH PACKPbIBATh (PM3MUECKUN CMBICI UCIIOIb3yEMbIX BEJIHYKH,
X 0003HAUYEHUS W eIUHHIBI (PU3UYECKUX BEIUYUH, HAXOOUMb POpMYIbl, CEA3bl8aAlOujUe
OaHHYIO (PU3UYECKYIO GelUYUHY C OpYeUMU BeIUYUHAMU, CMPOUMb 2pAPUKU U3VUEHHbIX
3asucumocmeli puzuyecKux eauyuH ¢ OOPOi Ha TUIAKTUIECKUN MaTepua,

XapaKTEepPU30BaTh CBOWCTBA Tell, (DU3UUYECKUE SIBJICHHS M TIPOIECCHI, MCIOJb3Ys MPaBHiIa
CJIOXKEHUs cui (BIOJb OJHOM mpsaMou), zakon Iyka, 3axon Illackans, 3axkon Apxumeoa,
npasunio pasuogecust pvivaea (OJ10Ka), «3010moe NPAsuio» MeXAHUuKuU, 3aKOH COXpaHEHUs
MEXaHHYECKOH YHEPTUH; IIPH ITOM JIaBaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aNUCbIBAMD
€20 mamemamudecKoe BulpadiceHue noo pyKo8OOCMBOM heddzoza ¢ 00CyicoeHuem Niand
pabompi;

OOBSICHATh (PU3NYECKUE SIBJICHUS, MPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE MB KOHTEKCTE
CUTyallul IPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: IIpU IIOMOIUM IIENarora BbIABIATH
IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh O0BSICHEHUE U3 1—2 JIOTrHYeCKUX LI1aroB ¢ OOpoi
Ha |—2 W3y4YEHHBIX CBOMCTBa (U3NYECKUX SBICHUHA, (QHU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

peliaTh TUMOBBIE pacUETHBIC 3a/]a4M B 1 1€iCTBUE C ONMOPON Ha aNTOPUTM, NMPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C IEJaroroM, HCIOJIb3ys 3aKOHBI U (HOPMYIBI, CBS3bIBAIOIIME
(du3nUecKre BEIIMYMHBL: HA OCHOBE aHAJIM3a yCIOBUA3a/IauM 3aIMCHIBATh KPATKOE YCIIOBHUE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYNIBl W MPOBOJUTH PACUETHI, HAXOIUTH
CIPaBOYHBIC JIAHHBIC, HEOOXOMUMBIC JII PEIICHUS 3a1ad, OICHUBATh PEATUCTUIHOCTH
MOJIy4eHHOU (PU3NUeCKON BEJTHMYMHBI,

pacrno3HaBaTh IPOOJIEMbI, KOTOPHIE MOYHO DPELIUTh MPH MOMOLIM (PU3MUECKUX METOJOB
1ocje MpeABApUTEIbLHOI0 OOCYKACHUS € MEAaroroM; Mpy MOMOILM IeJarora B OMHCaHUU
UCCIICIOBAaHMs BBLIENATh IIPOBEPSAEMOE MPEANOJIOKEeHHe (TUIOTEe3y), C ONOpoM Ha
JTUJIAKTUYECKUH MaTepuan pas3inyath M HMHTEPIPETUPOBATH IOJYyYEHHBIH pe3ynbTarT,
HaXOJUTh IOCJIe OOCYXAEHHSI C NeAaroroM OMMOKN B XOJI€ OIbITa, JeJIaTh BBHIBOJBI IO €r0
pe3yJipTaTam;

YMETh HaxOJUTh C HCIIOJIb30BaHMEM LU(POBBIX 00pPa30BaTEIbHBIX PECYPCOB OMBITHI IO
HAOMIOACHNIO (U3NYECKUX SBJIEHUM WM (U3NYECKHX CBOHCTB Ten: (OpMYIHPOBATH
MIpOBEpsieMbIEe MPEANOIOKEHHS, COOMpPaTh YCTAHOBKY U3 IPEJIOKEHHOTO 000PYA0BaHUS
C OIIOPOI Ha cXeMy, 3alUCBhIBAaTh XOJ OINbITau (POPMYIUPOBATH BBIBOJBI IO/ PYKOBOJCTBOM
neaarora;

BBINOJIHATE TPSIMBbIE HM3MEPEHHUsI PACCTOSHHs, BPEMEHH, Macchl Tesla, 00bEMa, CHIIBI U
TEMIIEpPAaTypbl C HCIOJb30BAHUEM aHAJOrOBBIX M IUQPOBBIX MNPUOOPOB € OMOPOH Ha
aJITOPUTM; 3alKUCHIBATH MTOKa3aHHsI IPUOOPOB € YUETOM 3aJaHHOH a0COIIOTHOM MOrPEIIHOCTH
U3MEPEHU;

MPOBOJIUTH COBMECTHO C II€aroroM Hcciael0oBaHue 3aBHUCUMOCTH OAHOHM (u3ndecKoit
BEJIMYUHBI OT JpPYrod C HCHOJB30BAHUEM TPSAMBIX H3MEPEHUH (3aBUCHMOCTH MyTH
PaBHOMEPHO ABMXKYIIETOCS TN OT BPEMEHH JBWIKEHUS TEIIA; CULbL MPEHUS CKOIbICEHUS. OM
geca mena, kauecmea oO6PaAOOMKU NOGEPXHOCMEN Mel U He3A8UCUMOCIU CUTbL MPEHU OMm
NIOWAOUCONPUKOCHOBEHUS M, CUNLbL YAPY2OCIU OM YOIUHEHUS NPYIHCUHDL,
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8LIMANKUBAIOWEL CULbL 0N 00BEMA NOSPYHCEHHOU YACTNU Meld U OM NIIOMHOCMU HCUOKOCMU,
eé He3asUCUMOCmuU Om NIOMHOCMU Mend, Om 2nYOuHbl, HA KOMOPYIO NOSPYICEHO Meno;
VCI08ULl NIABAHUS MeJl, YCI08ULL PABHO8eCUs pbluaca U O]10K08), TIOJ] pPYKOBOACTBOM Ilearora
y4acTBOBATh B INIAHUPOBAHWU YI€OHOTO MCCIEAOBAHUS, COOMPATh YCTAHOBKY U BBITIOIHSTH
U3MEpEeHUs, Ccleays MpeUIoKEHHOMY IUIaHy, (UKCUpPOBATh pPE3yJIbTaThl MOJYy4YEHHOM
3aBUCHMOCTH (DU3MUYECKUX BEIMYUH B BUJC MPEIOKCHHBIX TaONHIl U TpadUKOB, JETaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMUS;

COOTHOCHUTb KOCBEHHbBIE M3MEPEHUsS (PU3MUECKUX BEJIMUYUH (IUVIOTHOCTh BELIECTBA JKUAKOCTH
1 TBEPIOIO TeEJa; cuja TPEHUs CKOJIbXKEHHUS; NaBJICHHE BO3/AyXa; BBITAJIKMUBAIOILAs CUIA,
JEeUCTBYIOIIAsl HAa HOrPYKEHHOE B KUIKOCTh TeJO; KOA((UIMEHT MOJE3HOrO ACHCTBUS
IIPOCTBIX MEXAHU3MOB), CIEAYs NPEI0KEHHON UHCTPYKLUHU; IIPU BBHIIOJHEHUHN U3MEPEHUN
10/ PYKOBOJCTBOM II€J]arora coOuparh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY M BBIYMCIATH
3HAYEHUE UCKOMOH BEJIIMYUHBL;

coOIroIaTh MpaBHUiIa TEXHUKHA OE30MACHOCTH MPH paboTe ¢ 1abopaTOpHBIMOOOPYIOBAaHHEM
MOCJIE TIPEIBAPUTEIHLHOTO 00CYKICHHUS C TIEIaroroM;

COTIOCTABIIATH MIPUHITUIIBI IEHCTBUSI IPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIINECs] COCYAbl, OapOMETp, phluar, MOJIBUKHBIA U HEMOJIBUKHBIN
OJIOK, HAKJIOHHAS TUIOCKOCTh C OTIOPOW Ha JIMJIAKTHUYECKUN MaTepua,

XapaKTepU30BaTh MPHHIUIBI ACUCTBUS M3YYCHHBIX NPUOOPOB M TEXHHYECKHX YCTPOUCTB
nocJie MpeABaApUTEIHLHOTO 00CYKICHHUS C TIEJaroroM C OIOPOi Ha MXOTHUCAHUS (B TOM YHCIIE:
MOJIIIMITHUKH, YCTPOUCTBO BOJOMPOBOA, THAPABIHMUECKUI MPECC, MAHOMETP, BHICOTOMED,
MOPITHEBOM HACOC, apeoMET)), UCTIOIb3Ysl 3HAHUS O CBOWMCTBAX (DM3MYCCKUX SIBJICHUH H
HE00X0MMbIe (U3NIECCKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MIPUBOJIUTH MPUMEPHI / HAXOAUTh UHPOPMAIUIO O IPUMEPaxX MPAKTUYECKOTO HCTIONb30BaHMS
¢u3nyeckux 3HAHWH B MOBCEJHEBHOM >KM3HU s obOecriedeHus Oe30MacHOCTH IMpHU
oOpaiieHuu ¢ npubopaMH M TEXHUYECKHMMH YCTPOICTBaMH, COXpaHEHUS 3/I0pOBb U
COOJIIOICHHSI HOPM 3KOJIOIMYECKOT0 TIOBEICHUS B OKPYIKaIOLIeH Cpefie;

OCYILIECTBIIAThH C MOMOIIBIO MeJarora 0T00p MCTOYHUKOB MHpopManuu B cetu VHTEpHET B
COOTBETCTBHUH C 3aJlaHHBIM IIOUCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM
CPaBHEHHS pa3IMYHbIX HCTOYHUKOB BBLAEHATh HH(MOpMALIMIO, KOTOpas SBISETCS
MPOTHUBOPEYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

WCIOJIb30BaTh NPHU BBHIIOJHEHUH YYE€OHBIX 3aJaHUl HaydyHO-TIONYJSPHYIO JIUTEpaTypy
($u3MYecKoro cozepkaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetTu MHTepHeT; BiajaeTh
npuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHusg UH(POpMAMKU U3 OJHOW 3HAKOBOU
CHCTEMBI B JIpYTYIO;

CO3/1aBaTh O] PyKOBOJICTBOM II€/Iarora ¢ 00CyKeHHEM TuTaHa PaboThl KpaTKUETHCEMEHHBIS
U YCTHBIE COOOIICHNS Ha OCHOBE 2—3 MCTOYHUKOB WH(OpMAIMU(DU3NIECKOTO COICPIKAHMSI,
B TOM YHCJIE ITyOJIMYHO JIeJIaTh KPaTKHUE COOOIIEHUS
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0 pe3yibTaTax MPOEKTOB MM Y4EOHBIX HCCIEIOBaHM; IPU ITOM I'PaMOTHO HCIOJIb30BaTh
W3YYCHHBI TOHATUHHBIA ammapar Kypca (M3MKH, CONPOBOXAATh BBICTYIUICHUE
Mpe3eHTalNEH;

IIPU BBIMIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAaHUN TIOJ PYKOBOJCTBOM Ie€Jarora
pacrnpenensaTb 00sS3aHHOCTU B TPYIINE B COOTBETCTBUU CIIOCTABICHHBIMU 33Jja4aMHU, CJICTUTh
3a BBINOJHEHHEM IUIaHAa JCWCTBUI, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIAJ B
JEATEIIbHOCTh T[PYNIbl; BBICTPAMBATH KOMMYHUKATUBHOE B3aWMOJICHCTBUE, YUUTHIBAsS
MHEHUE OKPYKAIOIIUX.

8 KJIACC

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpaKaTb COPMHPOBAHHOCTH Yy

oOyJaroIuxcsi yMEeHH:

OpPUEHTUPOBATHCS B MOHATUSAX U ONEPUPOBATh MU Ha 0a30BOM ypOBHE: Macca U pa3Mephbl
MOJIEKYJI, TEIUIOBOE IBM)KECHUE aTOMOB M MOJIEKYJ, arperaTHble COCTOSHMS BEILECTBA,
KPUCTAUIMYECKAE M aMOop¢HBIE Tela, HACHICHHBIH W HEHACHIICHHBIH Map, BIaXKHOCTh
BO3/yXa; TEMIIEpaTypa, BHYTPEHHSsS OHEPrus, TEIUIOBOM [BUIaTellb; 3JIEMEHTAPHBIN
JIEKTPUYECKUN 3apsifl, DJIEKTPUYECKOE II0JIe, IPOBOJHUKU M JUAIEKTPUKH, NOCTOSHHBIN
3NEKTPUUYECKUN TOK, MArHUTHOE MOJIE;

pasnuyath SIBIEHHUS IIOCIE IPEIBAPUTEIIBHOIO OOCYXAEHUS C IEJaroroM (TEmioBoe
pacipeHue/cxatue, Teruionepeaada, TEIUIOBOE PaBHOBECHE, CMAuyMBaHHE, KaNWLISPHBIE
SIBJICHUSI, ICTIAPEHKE, KOHJICHCAIIUsI, TIaBJIEHNE, KPUCTAJUTH3AIUS (oTBepaeBaHue),
KHUIIEHUE, Teruionepeaaya (TermIonpoOBOIHOCTb, KOHBEKIIHS, H3Iy4eHUE);
3JIEKTPU3aLMS TEJl, B3aUMOJICHCTBUE 3apAJIOB, JIEUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aWMOJCHCTBUE MArHUTOB, JEHCTBHE MAarHUTHOTO TIOJIS HAa MPOBOJAHUK
C TOKOM, 3JIEKTPOMAarHUTHAs MHIYKIIKS ) TIO OTIMCAHUIO UX XapaKTEPHBIX CBONCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINUX JAHHOE PU3NYECKOE SBICHHE;

pacrno3HaBaThb C IIOMOIIbIO TEJarora MpOSBIEHUE HM3YyYEHHBIX (PU3NYECKUX SIBJICHUI B
OKpYy’KaloIlleM MHpe, B TOM 4YHcle (U3NYECKHE SIBIEHUS B IPHPOJIE: MOBEPXHOCTHOE
HaTSKEHME U KallWJUIApHBIE SIBJICHUS B IPUPOJIE, KPUCTAJUIbI BOpUpoie, n3inydeHne CoHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra,
ANEKTpUYECKUE ABJIEHUS B aTMOc(]epe, MEKTPUUYECTBO KUBBIX OPraHU3MOB; MarHUTHOE I10J1€
3emiu, Apeild MmomocoB, poib MArHUTHOTO MOJIS JUIS KHU3HU Ha 3emile, MOJIIPHOE CHUSHUE;
P 3TOM IMEPEBOANTH MNPAKTUUYECKYIO 3a/lady B Y4eOHYI0, BBLACHATH CYLIECTBEHHBIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SBICHUM;

OMHCHIBATh T0J] PYKOBOJICTBOM TIeAarora ¢ OOCYXIeHHWEeM IulaHa paboThl W3ydeHHBIE
CBOMCTBa TeJl U (PU3MUECKHUE SBIICHHS, WCIONB3YS (PU3MUECKHEBEIUYUHBI (TeMIeparypa,
BHYTPEHHSSL HEPTHUsl, KOJUYECTBO TEIUIOTHI, YAEIbHAsA TEIUIOEMKOCTh BELIECTBA, yJelbHAs
TeIUIoTa IUIABJIEHUS, yJlelbHas TeIyioTa MapooOpa3oBaHMs, yAeNIbHAs TEIUIOTa CrOpaHHs
TOIUINBA,
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K03 (HULIMEHT MOJIE3HOTO IEHCTBUS TEIJIOBON MAlTMHBI, OTHOCUTEIbHASBIAXXHOCTh BO3AYyXa,
NEKTPUYECKUI  3apsii, CWIa TOKa, DJJIEKTPUUYECKOE HaNpsyKEHUE, CONPOTUBICHUE
MIPOBOJHHKA, YIEJIbHOE COMPOTHUBIIEHHE BEUIECTBa, pabOTa U MOIIHOCTH SJEKTPHUUYECKOTO
TOKA); MPH ONMCAHWHU IIPABUILHO TPAKTOBAaTh C MOMOIIBIO Iefarora (pU3NYeCKHid CMBICI
UCIOJIb3YEMBIX BEJIMYUH, O0O3HAUEHUS U €IWHUIBI (PU3NYECKHX BEIMYMH, HAXOAUTh
(bopMyIIBI, CBA3BIBAIOIINE TAHHYIO (U3UYECKYIO BETMUNHY C APYTUMH BETHUYUHAMHU, CTPOUTH
rpaduKy U3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJIUYUH;

OTIpEICIIATH MOCIIE MPEIBAPUTENILHOTO 00CYKIEHUS C MeJaroroM CBOMCTBA Tell,(hru3HuecKue
SBJIGHUST M IIPOLIECCHI, MCIIOJNb3Ysl OCHOBHBIE IIOJIOKEHMSI MOJIEKYJISIPHO-KUHETHUUECKOMN
TEOPUU CTPOCHHMSI BEIECTBA, MPHUHIIMUII CYNEPHO3UINH TMoJieH (Ha KaueCTBEHHOM YpPOBHE),
3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa A ydyacTKa LeNH, 3akoH J{coyna—/lenya, 3aK0OH
COXpaHEHMs HHEPIUU; NPU ATOM HAXOAHWTH CIIOBECHYIO (OPMYIHMPOBKY 3aKOHa U €ro
MaTeMaTHYeCKOe BhIPAXKEHHE C OMIOPON Ha IU(PPOBbIEe 00pa3oBaTeIbHBIE PECYPCHI;

COOTHOCHTB T10J] KOHTPOJIEM IeAarora (pu3nyeckre NpoLecchl U CBOMCTBA TeJl, B TOM YUCIIE U
B KOHTEKCTE CUTyallUd NPaKTHUKO-OPUEHTHUPOBAHHOIO XapaKTepa, Ipy IMOMOIIM IeJarora
BBISIBJIAT IPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh O0BCHEHHE U3 1—2 JIOTHYECKUX I11aroB
c omopoil Ha 1—2 HM3y4eHHBIX CBOWCTBA(PHU3MUECKUX SBICHHUN, (QU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pelars TUIOBBIE pacdy€THbE 3a7auyd B 1-2 JEHCTBUS C ONOpPOW Ha alllOPUTM,
[IPEIBApUTENILHO Pa300paHHbI COBMECTHO C IEJAroroM, UCHOJb3ys 3aKOHBI U (HOPMYIIbI,
CBSI3bIBAIOIIME (DM3MUYECKHE BEIMYHMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33/1a4Ml 3aIlMCBIBATH
KpaTKO€ YCJIOBHUE, BBIABIISTH HEJOCTATOK JIAHHBIX Ul PELICHUs 3a7aul, BHIOUPATh 3aKOHBI U
(bopmyIbl, HEOOXOAUMBIE TS €€ PEIeHHUs, TPOBOIUTH PACYEThl U CPABHUBATH MOTYYSCHHOE
3Ha4YeHHe (PU3NYECKOM BETMUYUHBI C U3BECTHBIMU JaHHBIMU;

UMETh TNpeACTaBICHUE O MpobiieMax, KOTOPbIE MOKHO PEIIUTh MPU MOMOILIU (PU3NYECKUX
METOJIOB IOCJ€ TMPeIBAPUTENbHOTO OOCYXIEHHMsS C I€JaroroM; HUCHONb3ys ONHCAHUE
HCCIIEA0BAHMS, BBIIEIATh IIPOBEPSAEMOE IIPEATIOI0KEHHUE,0LEHUBATh IPABUIIBHOCTD MOPSAIKA
IIPOBEACHUS UCCIIEI0BAHMS, 1€J1aTh BEIBOBL;

YMETbh HaXOAWUThb C HMCIIOJIb30BAHHEM III/I(prBI)IX O6pa?>0BaT€J'IBHBIX PECYPCOB ONIBITHI I10
HaO0JIIOIEHUIO0 PU3NYECKUX SIBICHUN UM (PU3NYECKUX CBOMCTB Tell (KanWUISIPHbIE SIBJICHMUS,
3aBHCHUMOCTh JIaBJICHUS BO3JlyXxa OT €ro o0b&Ma, TemIeparypbl, CKOPOCTH Ipoliecca
OCThIBAaHUS/HArpeBaHUsi IpU  M3JIYyYEHHH OT IBeTa  U3JIydarouleil/mornomaromein
MIOBEPXHOCTU; CKOPOCTb HCIApPEHHs BOABI OT TEMIIEpaTypbl >KMJIKOCTH M IUIOIIAIU €€
ITOBCPXHOCTH, QJICKTpHU3al TECJI n BSaHMOHeﬁCTBHe OJICKTPHUICCKUX 3apsAa0B;
B3aMMOJICICTBUE IOCTOSHHBIX MAarHWTOB, BU3yaJM3alldsi MATHUTHBIX IOJIEH IMOCTOSHHBIX
Mar"HuTOB; HeﬁCTBHﬂMaFHHTHOFO IOJIs1 Ha MPOBOAHUK C TOKOM, CBOMCTBA QJICKTpOMAarHura,
CBOMCTBARJICKTPOIBUTATENsI IOCTOSIHHOTO TOKA): (hOpMYIHPOBATh MPOBEPsieMbIe
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MIPENIOJIOKEHNsI, COOMPATh YCTaHOBKY M3 MPEVIOKEHHOro 00OpyHOBaHHUS C OMOpPOil Ha
CXEMY; OIUCHIBATH XOJI OMbITa U (POPMYIIHPOBATH BHIBOABI TIOJ] PYKOBOJICTBOM TI€/Iarora;

MMETh IIPEICTABICHUS O M3MEPEHUHU TEMIIEPATYpPbl, OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa,
CHJIBI TOKA, HAIIPSDKEHUS C MCII0JIb30BAaHUEM aHAJIOTOBBIX IPUOOPOB UIATUUKOB (PHU3UUECKUX
BEJIMYUH; IIPY ITOMOIIM [I€1arora CpaBHUBATh Pe3yJbTaThl U3MEPEHUM € YU4ETOM 3aJaHHOU
a0COJIIOTHON MOIPEIIHOCTH;

MNpoBOAUTL COBMCCTHO C IICAAaroroM HCCICAOBAHHUC 3aBUCUMOCTU OI[HOﬁ (bHSH‘-ICCKOfI
BCJIIMYNHBI OT l[perI;'I C UCITIOJIb30BAHUCM IIPAMBIX I/ISMepeHI/Iﬁ (3aBI/ICI/IMOCTb COIIPOTUBJICHUA
IIPOBOAHHMKA OT €TI0 AJMHBI, INIOMAAN IMOIIECPEYHOro CCUCHUA U YACIBbHOTO COIIPOTUBIICHHUA
BCIICCTBA HNPOBOJHHKA; CHJIBI TOKa, HAYHICTO 4YCpE3 IMPOBOJHUK, OT HAIIPAKCHHA Ha
IIPOBOAHHKE; HCCICI0OBaHUC IIOCJIICOBATCIIBHOI'O n mapajjiCJibHOI O COC,Z[I/IHCHI/Iﬁ
HpOBOI[HI/IKOB)I IJIaHUPOBATb UCCIICAOBAHUC, CO6I/IpaTB YCTAHOBKY U BBIIIOJHATb U3MCPCHUA
oA PYKOBOACTBOM Iieaarora, cieaysa HnpeAio’KCHHOMY IUIAHY, q)HKCHpOBaTB pPE3YyIbTaThl
HOJIy‘IGHHOfI 3aBUCMUMOCTH B BHJIC Ta6JII/IH u Fpa(i)I/IKOB, ACJIaTb BBIBOJBI IO pE3yJibTaTaM
HCCICOOBAHUA ITIOCIIC O6CY)KI[CHI/I$IC negaroromM,

COOTHOCHTH KOCBEHHBIC HW3MEpEHHUs (U3NYECKUX BEIUYMH (yIelbHAs TEIIOEMKOCTD
BEIIIECTBA, CONPOTUBJIECHUE MPOBOAHMKA, pabOTa W MOILIHOCTb 3JEKTPUYECKOr0 TOKa): C
IIOMOLUIBIO M€Jarora IIaHupOBaTh U3MEPEHUs, cOOUpaTh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys npeaIoKEeHHOU UHCTPYKLIMK, U BBIYUCIIATh 3HAYECHUE BEITUYNHBI,

coOIIIOIaTh MpaBHUiIa TEXHUKHA OE30MACHOCTH MPH paboTe ¢ 1abopaTOpHBIMOOOPYIOBAaHHEM
MIOCJIE TIPEIBAPUTEIHLHOTO 00CYKICHHUS C TIEIaroroM;

COIOCTABJIATh C IOMOINBIO II€Aarora HPUHLMIBI JEMCTBUS H3YUYEHHBIX IPUOOPOB U
TEXHUYECKHUX YCTPOICTB ¢ ONOPOM Ha MX ONKUCAHU (B TOM YHUCIIE: CUCTEMA OTOILIEHUS JOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETP,BOJIbTMETP, CUETUUK DJIEKTPUUECKON SHEpPruH,
3JIEKTPOOCBETUTENbHbIE  MPUOOPHI,  HarpeBaTelbHbIE  3JIEKTPONPHUOOpPHl  (IpUMEpPHI),
ANEKTPUYECKUE TPETOXPAHUTEIH; AJIEKTPOMArHuT, 3JIEKTPOJIBUraTellb MOCTOSHHOIO TOKA),
UCTOJb3Yysl METOAMYECKHE MaTepualibl O CBOMCTBAX (M3MUECKUX SBICHUN M HEOOXOIUMbIE
¢u3nyecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh 10CJIE MPEIBAPUTEILHOTO 0OCYKIEHUS C MEJaroroM MpocThle TEXHUYECKHe
yCTpOiiCTBa W H3MEpUTEIbHbIE NPUOOPHI MO CXEMaM M CXEMaTUYHBIM PHUCYHKaM
(PKUAKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETp, JIBUTATENb BHYTPEHHETO
CrOpaHHs, DJIEKTPOCKOIl, pEeOCTar); COCTaBIATh CXEMbl JJIEKTPUYECKMX Leneil ¢
MIOCJICOBATEIbHBIM W MApPAJUIEIbHBIM COCIUHEHUEM DIIEMEHTOB, COOTHOCS YCIIOBHBIE
0003HaYEeHHUSI 3JIEMEHTOB AJIEKTPUUECKUX LIETeH;

MPUBOANUTH MPUMEPBI/HAXOAUTh HUHYOPMAIIHIO O MTPUMEPax MPAKTHUYECKOTO MCIIOIb30BaHUS
¢bu3nyecKux 3HAHUM B MOBCEIHEBHOM >KM3HM JUid oOecredeHusi 0e30MacHOCTH MpU
oOpalleHnu ¢ TpUOOpPaMu U TEXHUUECKUMH YCTPOWCTBAMH,
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COXPAaHEHHUS 3JI0pPOBbA U COOJIIOJIEHUS HOPM JKOJIOTUYECKOTO TOBEACHHS B OKpY’Karollei
cpene;

— OCYILECTBJIATH C MOMOIIBIO MeJlarora nouck nHopmanuu GU3NIecKoro coiepkaHus B CETU
I/IHTepHeT, Ha OCHOBC HUMCIOIIUXCA 3HAaHUU H HyTéM CpaBHCHHA JOIIOJIHUTCIIBHBIX
HMCTOYHUKOB BBIIETATH HHPOPMAIUIO, KOTOpasl SBJSETCS MPOTUBOPEUMUBOI WIIM MOXKET OBITh
HEJI0CTOBEPHOI;

— MHCIIOJB30BaTh IPU BBINOJHEHUM YYEOHBIX 33JaHUN OTOOpPaHHYIO NE€IaroroM Hay4dHO-
MOMYJISIPHYIO JIUTEPATypy (U3UYECKOTO COJAEp)KaHUs, CIPABOYHBIE MaTEPUAIIbI, PECypChbl
cetu UMHrepHer; Bnagers npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHMs
nH(pOpMAaIUY U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIOC ONIOPOH Ha alrOPUTM M YTOUHSIOIINE
BOIIPOCHI IIEAArora;

— co37aBaTh IOJ PYKOBOJACTBOM Ilearora ¢ OOCYXJIEHHEM IulaHa padOThl MHCbMEHHBIE U
KpaTKhe YCTHbIE cOOOIIeHus, 0000mas uHPOPMAIUMI0 M3 HECKOJBKHMX HCTOYHHUKOB
(GU3NIECKOTO COAEpIKaHUs, B TOM YHCJE ITyOJUYHO NPEICTABIATH PE3yJbTaThl IMPOCKTHOM
WM HCCIIEIOBATENbCKOM JESITENIbHOCTU; TP 3TOM TI'PaMOTHO MCIOJIb30BaTh HM3YYECHHbIN
MOHATUIHBIN anmapaT Kypca (PU3HKH, COTPOBOKIATH BHICTYIUICHHUE TIPE3EHTALINCH;

— TIpU BBIIOJHEHUU YYEOHBIX IPOEKTOB M MCCIEJOBaHUN (U3UUECKUX IPOLECCOB O]
PYKOBOJCTBOM I€Jlarora pacrpeneisTh O0O0f3aHHOCTH B TIpPYIIE B COOTBETCTBHM C
IIOCTaBJIEHHBIMU 33Ja4aMH, CJICAUTh 32 BBIIIOJHEHUEM IUIaHa JEHCTBHM U KOPPEKTUPOBATh
€ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIN BKIJIAJ B AEATEIbHOCTb TI'PYIIIbI; BHICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, TPOSABIISS TOTOBHOCTh pa3pelaTh KOH(PIUKTHI.

9 KJIACC
[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTpa)kaTb C(POPMHUPOBAHHOCTH Y
oOyyaroluxcsi yMeHHi:

— OpPHUEHTHPOBATHCS B MOHATHIX U ONEPUPOBATH MU Ha 0a30BOM YpOBHE: CHCTEMa OTCUéTa,
MaTepualibHas TOYKA, TPACKTOPHUS, OTHOCUTEIFHOCTh MEXaHHYECKOTO JIBHYKCHHS,
neopmanus  (ynpyras, IUIacTHYECKasi), TPEHHE, YEHMPOCmpeMumenbHoe YCKopenue,
HEBECOMOCTh M TEpPErpy3KH; IEHTP TSDKECTH; aOCOJIIOTHO TBEPJOE TEN0, LEHTP TSKECTH
TBEPJIOTO TeNa, pABHOBECHE; MEXaHMUYeCKHe KojleOaHWs U BOJHBI, 3BYK, HWH(Pa3ByK
U yIABTPA3BYK; JJICKTPOMAarHWTHBIC BOJIHBL, MIKaJla JJIEKTPOMArHUTHBIX BOJH, CBET,
OIMM30PYKOCTh U JAlbHO30PKOCTh, CHEKmpbl UCHYCKAHUA U noz2iowjenus; anbdpa-, O6eta- U
raMMa-Hu3JIydeHHs], U30TOIBI, SIepHAsT YHEPTeTHKA;

— COOTHOCHUTbH SIBJICHMS TIOCJIE MPEIBAPUTEIBHOTO 00CYXKIEHUS C TelaroroM (paBHOMEpHOE U
HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBH)KEHHE, PABHOYCKOPEHHOE ITPSIMOJIMHEMHOE IBUYKEHHUE,
CBOOOJHOE TaJIeHHE Tel, PAaBHOMEPHOE JBIKEHHE MO OKPY)KHOCTH, B3aUMOJICHCTBUE TeI,
pEaKTUBHOE JIBIDKEHHE, KojeOaTelbHOE [BUKEHHE (3aTyXalollhe U BBIHY)KJECHHBIE
KonebaHus), PpEe30HAaHC, BOJHOBOE JIBWXKEHHE, OTPAKEHHE 3BYKa, MPSIMOJIMHEHHOE
pacpocTpaHeHHe, OTPAXKEHUE U TIPETOMIIEHUE CBETA, IIOJTHOE
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BHYTPCHHEE OTPaXCHHE CBETa, pa3JIOKEHHE OEIoro CBeTa B CIEKTP H CIOXKCHUE
CIIEKTPAJIbHBIX L[BETOB, TUCIIEPCHS CBETA, €CTECTBEHHAS PaUOAKTUBHOCTh, BOZHUKHOBEHUE
JMHEWYAaTOr0 CIEKTPa W3JIYYCHHUs) MO ONMHCAHUI0 MX XapaKTePHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTAaHHOE (PU3HUECKOE SIBICHUE;

pacrmo3HaBaThb C IOMOIIbIO Tle/larora MPOSIBICHWE H3YUYEHHBIX (U3UYECKUX SIBICHUU B
OKpy>KaromeM Mupe (B TOM yuciie (pU3MUeCKue SBICHHUS B MPUPOJAC:IPUIMBBI U OTJIHBHI,
nBrKeHne IutaHeT COJHEYHOW CHUCTEMBbl, PEAKTUBHOE J[IBH)KCHHE MKUBBIX OpPraHU3MOB,
BOCIIPUSATHE 3BYKOB JKUBOTHBIMU, 3€MJIETPACEHHE, CEICMUYECKUE BOJIHBIL, IyHAMH, 3XO, [[BETa
T€Jd, ONTUYECKHE SBJICHUS B MPUPOJE, OHMOJIOrMYecKoe JIeHCTBUE  BHUJIKUMOTO,
yIbTPAPHUOIECTOBOTO M PEHTTEHOBCKOTO W3ITyYeHUH; €CTeCTBEHHBIM PaJMOAKTUBHBIA (DOH,
KOCMHMYECKHE JIy4Yd, paJdO0aKTUBHOE W3JIyYEHUE MPUPOJHBIX MHHEpAIOB; JACHCTBUE
paZAMOaKTUBHBIX U3IYyYEHUIN HAa OPraHu3M 4YeJI0BEKA), IPU ITOM I10JI PYKOBOJICTBOM II€1arora
MEePeBOUTh  MPAKTUYECKYI0  3a7adyy B y4yeOHYI,  BBIIEISATh  CYIIECTBEHHBIC
CBOWCTBA/MpU3HAKN (PU3UUECKUX SIBICHUM;

OIUCBIBATh IMOJI PYKOBOJCTBOM IIefarora ¢ OOCYXJIEHHEeM IIJJaHa paboThl H3yueHHbIE
CBOWCTBA Tel W (U3WYECKHUE SIBICHUS, HCIONB3YS (U3UYECKUE BETUYMHBI (CpEmHss U
MIHOBEHHAs1 CKOPOCTb Te€Jla IPU HEPABHOMEPHOM [BH)KCHHH, YCKOPEHHE, IEpEeMEIIEHUE,
IIyTh, YIJIOBas CKOPOCTb, CHJIA TPEHUSA, CHJIA YIOPYIOCTH, CUJIAa TSKECTH, YCKOPEHHE
CBOOOJHOIO MaJeHMsI, BeC Tejla, UMIYJIbC Tela, UMITYJIbC CHUJIbI, MEXaHWYecKas padoTa U
MOLIHOCTh, IIOTEHLIHAJIbHAs DSHEPrus Tela, MOMHATOrO0 HaJ IIOBEPXHOCTBI 3EMIIH,
[IOTEHLIAAJIbHAs YHEPTHUs CXKATOM NPYKUHBI, KHHETUUYECKAsl DHEPIHUs, ITOJIHAsl MEXaHUUYECKas
SHEprus, MepuoJl W 4acToTa KojeOaHUM, JJIMHA BOJHBL,TPOMKOCTh 3BYKa M BbICOTa TOHA,
CKOpOCTh CBETa, MOKa3aTeslb IPEIOMIIEHUS CpeAbl); MPU OMMCAHUM C MOMOIIBIO YUUTENS
[IPaBWJIbHO TPAaKTOBATh (PU3NYECKUI CMBICI HCIOJIb3YEMBIX BEJIMYMH, OOO3HAUYEHUS MU
eIMHUIIB! (PU3HMUECKUX BEIUYHH, C OTIOPOI Ha METOJMUECKUX MaTeprall HaXOAUTh (POPMYIIbI,
CBSI3bIBAIOIIME TAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTMMM BEIMYMHAMU, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYMH;

XapaKTepu30BaTh IIOCIE TPEABAPUTEIHLHOTO OOCYXISHHsI C IEAaroroM CBOWCTBa Tell,
(bu3nuecKre IBICHUS U MIPOLIECCHI, UCTIONB3YS 3aKOH COXPAHEHUSIIHEPT U, 3aKOH BCEMUPHOTO
TATOTCHUA, NPUHLOUII CYNCPIOZULUH CUJI, MPHUHIHWII OTHOCHUTCIBHOCTH raJ'II/IJ'ICH, 3aKOHBI
HrroToHa, 3aK0H COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MIPETOMIICHUS CBETa, 3aKOHBI
COXPAaHEHHUS 3apsIOBOI0 U MAaCCOBOTO YHCEN MPH SACPHBIX PEAKIIHSX; MIPH dTOM HAXOIUTh
CIIOBECHYIO (OPMYIUPOBKY 3aKOHAa M €ro MaTeMaTHYecKOoe BBhIpaXXEHHE C OMOpoi Ha
uudpoBbie 00pa30BaTEIbHBIE PECYPCHI;

COOTHOCHUTD ITOJ KOHTPOJIEM IIeJarora (I)I/ISI/ILIGCKI/IG MMpOLECCChl U CBOMCTBA TCJI, B TOM YUCJIC 1
B KOHTCEKCTC chyauHﬁ IMPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTEPaA:BbIABIIATE IIPU IMOMOIIN
neaarora MpUIUHHO-CICACTBCHHLBIC CBA3U, CTPOUTH
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00BsCHEHHE W3 2—3 JIOTMYECKUX IIIaroB C OMOpol Ha 2—3 W3y4YEHHBIX CBOWMCTBA
(bU3NYECKUX SIBICHHA, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelath THUIOBBIE pacy€THbE 3aJayd B 1-2 JeiCTBUS C OHOpPOM Ha allfOPUTM,
MIpeBAPUTEIILHO Pa30OPaHHBII COBMECTHO C, UCIIOJB3Ys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE
(bu3nyecKre BEeTUYUHbBI: HA OCHOBE aHAJIM3a yCIOBUS 33aJ]aul 3allMChIBAaTh KPAaTKOE YCIOBHE,
BBISIBIIITh HEAOCTAIOIIME WIM W30BITOYHBIC JaHHbBIE, BBIOMpPATh 3aKOHBI M (OPMYIIHI,
HEOoOXOIUMBIE JIl pEIeHMs, MPOBOAUTH PAacUYEThl U OLIGHUBATH C IOMOIIBIO YUYUTENs
PEATMCTUYHOCTD MOJIYYEHHOTO 3HaUYEHUS (PU3MUECKON BEITUMYHHBI;

HUMETh NPEACTABICHUE O np06neMax, KOTOPBIC MOKHO PCIOXUTH IIPH ITOMOIIHU (bI/ISI/I‘IeCKI/IX
MCTOHOB; HUCIIOJB3yd OIMCAHHUC HCCICAOBAHUSA, IOCIC MPCABAPUTCIBHOIO O6CY)KI[€HI/I$I C
neaaroroM BBIACIATH ITPOBEPACMOC IMPCAINOTO0KECHUE, OLUCHHMBATh IPaBUIIBHOCTH IIOpsAAKa
IMPOBCACHUA UCCIICAOBAHUSA, ACJI1aTh BBIBOAbI, MHTCPIIPETUPOBATL PE3YJIbTATHI Ha6JIIOI[eHI/II71 n
OIIBITOB,

YMETh HAaXOIUTh C HCIOJIb30BaHMEM HH(POBBIX 00pa30BATEIBHBIX PECYpPCOB OMBITHI 10
HaOMoIeHNI0 (PU3NYECKUX SBIECHUN WiM (PU3MYECKUX CBOMCTB Tenl (M3y4eHHE BTOPOIO
3akoHa HpIOTOHa, 3aKOHAa COXpaHEHUs DSHEPIHM; 3aBHUCUMOCTb IE€pHOoJa KoJeOaHuu
MPY’KUHHOTO MasiTHUKA OT MacChl Ipy3a U JKECTKOCTH NPYXKUHbI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MaJIbIX KOJICOAHWIA, MPSAMOJIUHEHHOE PpacHpOCTpaHEHUE CBETA, Pa3lIOKCHUE
0enoro cBeTa B CHEKTpP;H3yYE€HUE CBOMCTB M300pa’keHUs B IJIOCKOM 3€pKalie U CBOICTB
M300paXKeHUs TpeIMeTa B COOMpAIOIIeH TUH3e; HAONIOJACHHUE CIUIONIHBIX M JIMHEHYaThIX
CHEKTPOB M3JIYYEHHUS): CaMOCTOSITENIbHO cOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o0Opy/lOBaHUsI C OIOPOM HAa CXEMy; OIHMCHIBATh XOJ OMNBITA W €ro pPe3yJbTaThl,
(GhopMyIHUpOBaTh BHIBOIBI O] PYKOBOJCTBOM MEAArora;

MIPOBOJIUTH TIPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, OTIPENeNsisi CpeIHee 3HAUeHUE
U3MEpSIeMOM BETMUUHBI (YOKYyCcHOe paccmosiHue codupalowjeti  JUH3bL),
000CHOBBIBaTh BBIOOD CIOCO0an3MePEeHUsSI/M3MEPUTEIHLHOTO TPHOOPA;

IIPOBOJIUTH COBMECTHO C TEJaroroM HMcCClel0BaHHE 3aBUCHUMOCTEH (U3NUECKUXBEIUYUH C
UCIOJIb30BAHUEM  MpPSIMBIX  M3MEPEHMH  (3aBUCUMOCTh IYTH OT BpPEMEHU IIpH
PaBHOYCKOPEHHOM  JIBKEHMHM 0€3  HayajgbHOM  CKOpOCTH; Tepuojaa KoseOaHui
MaTEeMaTHYeCKOro MasTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH YIJla OTPa)KEHUsS CBETa OT yIJia
NaJIeHUs] U yTJia MpeJoMJIeHHUs OT yIJia MaJeHus): mociae oO0CyXJIeHHs MOJ PyKOBOACTBOM
nejarora IUIaHUPOBATh MCCIEAOBaHUE, COOMPATh YCTAaHOBKY, (PUKCUPOBATH pPE3yJbTaTh
MOJTyYEHHOM 3aBUCMOCTH (PU3MUECKUX BEJTMUMH B BUJIE TAOJIUI U IpaMKOB, J1€J1aTh BEIBOBI
IO pe3yJIbTaTaM MCCIIEIOBAHNUS;

COOTHOCHUTH KOCBEHHBIE U3MEPEHUsT (PU3NUYECKUX BEIHUUH (CPEeIHSSI CKOPOCTh UYCKOpEHHE
TeJla TPU PABHOYCKOPEHHOM JBM)KEHHM, YCKOPEHHE CBOOOJHOTO NaJeHUs, >XKECTKOCTh
MPYXUHBI, KOOPPUIUEHT TPEHUS CKOJIBKEHHS, MEXaHH4ecKasi paboTa U MOLIHOCTh, YaCTOTa
U Tepuoj; KojeOaHH MaTeMaTHUeCKOro W NPYXKHUHHOTO MAasTHUKOB, ONTHYECKas CHIIa
cobuparomeit
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JIMH3BI, PAJMOAKTUBHBIN (POH): ¢ IOMOIIBIO IEelarora IIAHUPOBATh M3MEPEHUs; cCOOMpPaTh
JKCIICPUMEHTAIBHYI0 YCTAHOBKY M BBIINOJHATH W3MEPEHUs, CIeAys NPEIJIOKEHHOU
MHCTPYKLUH; BBIYUCIIATD 3HAYEHUE BEJIMYMHBI U aHAJIM3UPOBATh II0JyYCHHBIE PE3YIIbTAThI C
y4€TOM 3aJIaHHOM ITOTPELIHOCTH U3MEPEHUN;

coOIIoAaTh MpaBuiia TEXHUKU 0e30MacHOCTH Ipu padoTe ¢ 1ab0paTopHBIMOOOPYIOBAHUEM
1ocJye MpeaBapUTEILHOTO 00CYKACHUS C MEAarorom;

COIIOCTABJISATh C IOMOIIBIO N1E€J]arora OCHOBHBIE IPU3HAKM U3YUCHHBIX (PU3UUECKUX MOJIeNeil:
MaTepHaibHas TOYKa, a0COMIOTHO TBEPIOE TEJIO, TOYCUHBIH MCTOYHHK CBETa, JyY, TOHKAsS
JMH3a, IJIaHEeTapHas MOJeNb aTOMa, HYKJIOHHAs MOJElIb aTOMHOIO spa C OIOpOH Ha
METOJINYECKUE MAaTEPUAIIbI;

XapaKTepu30BaTh MOCIE MPEABAPUTEIHLHOTO OOCYKACHHUS C MeIaroroM MPUHIUIBL JEHCTBHS
U3Y4YEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOW HAa UX ONHUCAHMs (B TOM YHUCIIE:
CHUJOMETp, JNATYUKHU IIOJOKEHHUS, PACCTOSHUS M YCKOPEHHUs, PAKEeTa, 3XOJIOT, OYKH,
nepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKON, TO3MMETpP, Kamepa
Bunscona), ucnomns3ys nu@poBbie 00pa3oBaTEIbHBIE PECYPCHI;

KCIMOJIb30BaTh MOJI PYKOBOJCTBOM IE€AArora CXeMbl U CXEMAaTHUYHbIC PUCYHKH H3yYECHHBIX
TEXHUYECKHUX YCTPONCTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB IMPH
pelieHnuu y4eOHO-TIPaKTUUECKHUX 3a]1a4; ONTUYECKUE CXEMbI I TOCTPOCHUS U300paKEeHUM
B IUIOCKOM 3€pKajie U coObuparomieil TuH3e;

MPUBOANTE MPUMEPBI/HAXOAUTh HHOOPMAIIHIO O MIPUMEPAX MPAKTHUYECKOTO MCIIOIb30BaHUS
¢u3nyeckux 3HAHUH B IOBCEJHEBHOM >KM3HM s obOecriedeHus Oe30MacHOCTH IMpHU
oOpamieHnn ¢ npuOopaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 370POBbS U
COOJIFOJICHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJICHUS B OKPY’KaIOLIEH Cpefie;

OCYILIECTBIIATH M0/ PYKOBOJICTBOM IeAarora nouck MHGopmanuu Gu3nyecKorocoiep:kanus
B cetu MHTepHeT, caMOCTOSTENbHO (GOPMYJIUPYS MOUCKOBBIM 3ampoc, HAXOOUTh MYTH
oTpesieNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON MH(POpMAIMU Ha OCHOBE UMEIOIINXCS 3HAHUH U
JIOTIOJTHATEIbHBIX HCTOUYHUKOB;

WCIOJIb30BaTh TMPU BBIIOJHEHUU YYEOHBIX 3a/JlaHuil OTOOpaHHYIO IEJaroroM HaydHo-
MOMYJISIPHYIO JIUTEPaTypy (U3UYECKOrO COJEpKaHMs, CIPaBOYHBIE MaTepHallbl, PECYpChI
cetu VHTepHeT; BiageTh MNpuéMaMU KOHCIEKTHUPOBAaHUS TEKCTa, NpeoOpazoBaHUs
nH(pOpMaLIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIOC ONOPOM Ha aJrOPUTM U YTOUHSIOIINE
BOIPOCHI €1arora; co3/1aBaTh M0l PyKOBOJCTBOM I€Jarora ¢ 00CyxJIeHueM IiaHa paboTbl
MMCbMEHHBIE M YCTHBIE COOOIIEHNS HAa OCHOBE MH(OpPMAIMM U3 HECKOJBKHX HCTOUYHUKOB
¢u3nyeckoro cojepkaHus, MyOJIMYHO TPEACTABIATH PpE3yJAbTaThl MPOEKTHONW WM
HCCIEA0BATENIBCKON  JIESITENIBHOCTH; IPU OSTOM TPaMOTHO HCIIOJIb30BATh H3YyYEHHBIN
NOHATUHHBIN amnmapar H3y4aeMoro pasjena (QHU3UKH U CONPOBOXKIATh BBICTYIUICHUE
MPE3CHTAINEH C YIETOM 0COOCHHOCTEH ayUTOPHUU CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHUNE

TemaTndeckoe IUIAHUPOBAHME U KOJMUYECTBO YacoOB, OTBOAMMBIX Ha OCBOEHHME KaXJOoW TeMmbl yuyeOHoro mpenmera «®dusuxa» [Ipumepnoii
aZlaTUPOBAHHOM OCHOBHOI 00pa30BaTEeNIbHON IMPOrpaMMbl OCHOBHOT'O 0011ero o0pa3oBaHMs 00yUarOIIUXCs € 3aIePKKOM IICUXUYECKOro pa3BUTHUs, B
[IEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM paszeioM llpumepHoii paboueil nmporpammsl yuebHoro npeamMera «®Pusnka» o0pa3oBaTeNbHON MPOTPAMMEI
OCHOBHOT0 0o01ero oopazosanus. [Ipu stom Opranusanus BlipaBecaMa BHOCUTh U3MEHEHUS B COJEpKAHNE U paclpeereHne yueOHOro MaTepuaa o
rogaM OOy4eHHs, B TOCIIEJOBATEIFHOCTh U3yYCHHUS TeM M KOJIMYECTBO YaCOB HA OCBOCHHUE KAXKIOH TEMBbI, ONpEAETICHUE OpraHU3alMOHHBIX (HOpM
o0yuyeHus u T.11. OOOCHOBAaHHOCTb JAaHHBIX M3MEHEHUH ompenensercs BbIOpaHHbIM oOpa3oBareibHON opranuzanuel YMK, umHAMBHAYyaJlbHBIMU
NCUXO(PH3MUECKUMHI OCOOCHHOCTSIMU KOHKPETHBIX oOydatonuxcsi ¢ 3[1P, cTeneHpio yCBOGHHOCTH UMM y4eOHBIX TE€M, PEKOMEHIAIUSAMHE 110 0TOOpY U
ajanTalnuy yueOHOro Marepuana no pusuke, npeacraBieHHbIMU B [losicHUTebHOM 3amucke.

7 KJIACC (68 u)
TemaTnueck CHOBHbIC BH/bI 1eSITEIbHOCTH
. OcHoBHOe coaep:kaHue 0 AR
ni10J10K, y4yamuxcs (Ha ypoBHe
TEeMa Y4eOHBIX el CTBHII)
Paznen 1. ®usuka u eé posib B N03HAHUM OKPYKAIOIIET0
mupa (6 1)
®duzuka — ®dusnka — Hayka o npupoje. SBneHus | BoisiBieHHe OCHOBHBIX Pa3NUYMil NMPH MOMOIIM Iefarora MexJay (GU3NYeCKUMU U

HayKa 0
npupone(2 4)

npupoasl (MC®). dusmueckue SBICHHUS:
MEXAHUYECKUE, TEIIOBBIE,
JJIEKTPUYECKUE, MarHuTHBIE, CBETOBHIE,
3BYKOBBIE.

XUMHUecKUMH npeBpameHusMu (MC — xumus).

Pacnio3naBanue u kinaccuukanus mnocie oOCYXAECHUS C MEAaroroM Mpu MOMOILU
HaBOJSIIUX BOMPOCOB  (U3MYECKUX  SBICHUI:  MEXaHMYECKUX,  TEIJIOBBIX,
AEKTPUYECKUX, MATrHUTHBIXH CBETOBBIX.

Habumoienue u onricanue Gu3NyecKux sBJIEHUN Ha 6a30BOM YpOBHE.

Pusnyeckue
BeJIMYMHBI (2

4)

duznueckue BCJINYHHEI.
N3mepenne
bu3nueckux BeNuYuH. Qusuueckue

npubopui®

OnpeﬂeneHI/Ie IIpH MIOMOIIH Mneaarora HEHbl ACJICHUS IKaJlbl U3MCPUTCIIBHOT'O
npuodopa.

N3mepenune mo oOpasily moa pyKOBOJCTBOM IIe[arora JUHEWHBIX pa3MEpoB TEN U
MIPOMEKYTKOB

5 MC — snemenTsl COJIep KaHus, BKIIIOYAIOIINE MEXIPEAMETHBIE CBSI3U, KOTOPbIE MOJIPOOHEE PACKPHITHI B TEMAaTUYECKOM IIJIAHUPOBAHUH.
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6 KypcuBoM o003HaueH yueOHbIN MaTepuall, KOTOPBIA N3y4aeTcs, HO HE BBIHOCUTCS Ha TPOMEXYTOUHYIO U UTOTOBYIO aTTECTAIHIO.
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Tlozcpewinocms usmepenuil.
MexayHapogHascucTeMa
C/IUHUII.

Jemoncmpayuu’

1. MexaHuueckue, TEIUIOBBIE,
AJIEKTPUUYCCKHE, MATHUTHBIC, CBETOBBIC
SIBJICHUSL.

2. dusnyeckre mpuOOPHI U MPOLEaypa
NpPSIMBIX U3MEPEHUI aHAJIOTOBBIM U
U (PPOBBIMIIPHOOPOM.

@ponmansusle 1a6opamopHsle pabomaol
UNUITEKMPOHHAA 0EMOHCIPAUUSL.

1. Ormpenenenue  IEHBI
JieNIeHUs U3MEPUTEILHOTO
npubdopa (ucnonb3ys
TEXHOJIOTHYECKYIO KapTy
AKCIIEPUMEHTA).

2. N3mepenue o0bEMa KUAKOCTU U
TBEPAOIO Tea.

BPEMEHHU C YYETOM MOTPEITHOCTEH.

N3mepenue mo odpasity 1oj] pyKOBOJCTBOM Tie1arora 00béMa KUAKOCTH U TBEPIAOTO
Telna.

W3mepenue mo oOpasily mojJ pyKOBOJACTBOM IEJarora TeMIeparypbl MpU MOMOIIU
KHUJIKOCTHOTOTEPMOMETPA U JTaTYHKA TEMIIEPATYPHI.

BeImonHeHWEe HECIIOKHBIX TBOPYECKMX 3aJaHUHl  C  ONOpOM Ha aJIrOPHUTM,
MPEIBAPUTEIILHO PAa300paHHBIA C IEAaroroM IO TOUCKY CIIOCOOOB H3MEpEHUs
HEKOTOPBIX (PH3MUECKUX XapaKTEPHCTUK, HATIPUMEP, Pa3MEpPOB MaJbIX OOBEKTOB
(Bomoc, TMpOBOJIOKA), YAAIEHHBIX OOBEKTOB, OONBIINX PACCTOSHHMA, MaJbIX
IIPOMEXYTKOB BpeMeHH. OOCyXAeHHE NPeAIaraéMbIX CII0COOOB.

3. Onpeoenenue pamepos Manblx|
meil.

EcrecTBenHO Kak duznka u npyrue | BelIBHKeHUE TUIIOTE3 TOCie MPEABAPUTENBHOTO OOCYKICHHS C Mearorom,
- HAYYHbIH €CTECTBEHHbIE HAyKU H3YYalOT MPHUPOAY. | OOBACHSIONINX MPOCTHICABICHUS, HATIPUMED:
METOo/ EcmecmeeHHo-Hayquzﬁ memoo | — IMO4YEeMYy OCTAaHABJIMBACTCA ABMIKYHICCCA 110 FOpI/ISOHTaHI)HOfI IMOBEPXHOCTHU TECJIO,
no3Hanus (2 | noswanua:  HabaooeHue, nocmanoska | — NOUCMY B KapKyo MOroAy B CBETJION OCK/IE NPOXIaTHEH,
) HAY4HO20 eonpoca, gbloguiceye | 9€M B TEMHOM. BEIOOp crTOCOO0B MPOBEPKHU THITOTES U3

eunomes, 3Kcnepumenm no npoegepxe | IPEUIOKCHHBIX IIENArOroMm.

cunomes, ob0wachenue Habnodaemozo | HaOIOIEHNE NPEITIOKEHHBIX TIE1ar0roM MCCIEN0BaHUMI MO NPOBEPKE KaKOH-THO0

saenenuss. Onucanue husuyecKuxa6ieHull
noOMOWbIO MoOeell.
[TpemMeT 1 MeTO bl (PU3UKH.

TUMOTE3bl, HApUMep: JabHOCTh MOJNETA IMapHKa, MyIEHHOTO TOPU30HTATIBHO, TEM
OoJtbIrie, YeM OOJIBIIIE BHICOTA ITyCKa.
[TocTpoenne cOBMECTHO C TIEIaroroM MPOCTEUIINX MoJieNiel PU3NIECKUX sIBICHUH (B

Hemoncmpayuu BHJIC PHUCYHKOB WM CXEM), HaNpuMep TMaJeHHe TNpeaMeTa; NPSIMOJIUHEHHOE
1. Onpenenenre NOrpelIHOCTH pacIpoCTpaHEHHE CBETA.
DKCIIEPUMEHTA.
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Paznen 2. [lepBoHayanbHbie CBeIeHHSI 0 CTPOEHUH
BeniecrBa (5 )
Ctpoenue Crpoenne  BemiectBa: atoMbl ¥ | HaOnrojeHue u MHTEPHpPETANUs COBMECTHO C MEAaroroM OIBITOB,
BemecrBa (1 | MOonekynbsl, ux  pasmepwl.  Onvimul, | CBUAETEIBCTBYIOUIMX 00 aTOMHO-MOJIEKYJISIPHOM CTPOCHUU BEILIECTBA: OTIBITHI C
q) 0oKasvisaowue OUCKpemHoe CmpOeHue | PACTBOPCHUEM Pa3IMYHBIX BEUIIECTB B BOJIC.
sewecmaa. OrneHka Tpy MOMOIIM TEXHOJIOTHYECKOH KapThl pa3MEpOB aTOMOB U MOJIEKYII C
®@ponmanvusle Jabopamopuble, VCTIOIb30BaHHEM GoTorpaduii, MOTyICHHBIX HA aTOMHOM CHJIOBOM MHKPOCKOIIE
paoomul u (ACM).
OmnpeneneHue mociie NpeaBapUTeIbHOr0 00CYKIECHHS C IeJaroroM pa3MepoB MallbIx
TEJI.

7 Bce lemonctparuu u JlabopaTopHbie paboThI, PEICTaBIEHHBIE B COIEPIKAHUH, OIYCKAETCsI(MOXKHO) TIPOBOIUTE, UCIIONB3Ysl HH)OPMAIMOHHBIE U
3JIEKTPOHHBIE TEXHOJOTUH (LU(POBbIE 00pPa30BaTEIILHBIE PECYPCHI).
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onvimui®.

1. Ouenka quamerpa aTomMa METOJ0M
PAI0B (CHUCIIOJIB30BAHUEM

¢dororpadumii).

JIBHIKEHHME
"
B3aMMOJEHCT

BHE YaCTHIL
BemiecTna (2 4)

JBmxxenne dactuil BemecTBa. CBA3b

CKOpOCTHU JIBUKEHUS YaCTHI] c
TeMmnepaTypoi. bpoyHOBCKoe IBHKEHUE,
mubdy3us.  Bzaumooeilicmseue  uacmuy
sewecmaa: npumsicenue u
ommankueaHue.

Hemoncmpayuu

1. HabGmronenue OpoyHOBCKOTO
JIBYDKCHUS.

@ponmanvusle 1ab60pamopHbie
pabomot uonvimul
1.0npITBI IO  HAOJIIOJIEHUIO
TEIJIOBOTO pacIliipeHMsI ra30B.
2.0m0BITHI IO OOHAPYKEHUIO NEHCTBUS
CUJIMOJIEKYJISIDHOTO IPUTSKEHMUS.

Habntonenne m oOBsICHEHHE TIPU MOMOINM Tearora OpOyHOBCKOTO JIBHIKCHHUS U
sienuss auddy3un. [IpoBeneHre u OOBSCHEHHE C OMNOPOH HA aAITOPUTM,
MPEBAPUTEIILHO Pa300paHHBIA C TEJaroroM OIBITOB MO HAOJIOJIECHUIO TEILIOBOTO
pacIIupeHus ra3oB.

[IpoBeenne W OOBSCHEHHE ONBITOB C OMOPOM HA AJITOPHTM, MPEIBAPUTEIHHO
pa3o0paHHBIA ¢ MMeJaroroM Mo OOHAPYKEHUIO CHJI MOJICKYJISIPHOTO TPUTSIKESHUS U
OTTaJKUBAHUSI.

ArperaTtH

ble

COCTOSIHM

s

BemiecTna (2 4)

ArperaTHble  COCTOSIHUSI — BEILECTBA:
cmpoeHue 2aszoe, aHrcuoKocmeti
u meepovlx

(kpucmannuvweckux) men. Bzaumocesnso
MedHCOy CBOUCMBAMU BeUEeCME 8 PAZHBIX
aA2pe2amuvbiX COCMOAHUAX U UX AMOMHO-
MOLEKYISIPHBIM cmpoeHueMm.
OcobenHocmu  azpe2amuuvlx COCMOSHUL
6000l.

Jemoncmpayuu
1. Habnronenue nuddys3uu.

Ornucanue Mmoj; pyKOBOJCTBOM Iiefarora (C MCIOJIb30BAaHUEM IPOCTHIX MOJIEIEH)
OCHOBHBIX Pa3JIMYUB CTPOECHUHU Ta30B, KUAKOCTEN U TBEPIBIX TEI.

HauaneHble mpeACcTaBICHUS O MAJIOW CKUMAEMOCTH YKUJIKOCTEH M TBEPIBIX TeE,
OOJIBIIION CKMMAEMOCTH Ta30B.

OObscHeHre Ha 0a30BOM YpPOBHE I0JI KOHTPOJIEM IeAarora 0 COXpaHeHUH (HOpMbI
TBEPJBIX TEN U TEKYUYECTU KUIKOCTH.

HaGmronenne 3a ombITamMu, JTOKAa3bIBAIOIIMMH, YTO B TBEPJAOM COCTOSIHUU BOJIBI
YaCTUIIBI HAXOASTCS BCPEIHEM JIANbIlie IPYT OT Apyra (MIOTHOCTh MEHBIIE), YeM B
JKHIKOM,

YcraHoBieHHE C OMOPOM Ha JUJIAKTUYECKUU MaTephall MPOCTHIX B3aWMOCBS3EM
MEXy OCOOCHHOCTSMH arperaTHBIX COCTOSHUN BOJBI M CYIIECTBOBAHUEM BOJIHBIX
opranu3zMoB (MC — Guosorus, reorpadus).

Paznen 3. /IBuskeHue u B3aumoeiicreue e (21 )
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Mexanunuec
Koe
ABHKeHHeE (3

4)

Mexanuueckoe JBUKEHUE.

PaBHOMEpHOE

u HEpaBHOMEPHOE

neuxeHne. Ckopocts. CpedHssckopocms
npu HepasHomepHom OsudiceHuu. Pacuér

IIyTHU U BpEMCHU JBUXKCHUS.

Hemoncmpayuu
1. Habmronenue

MEXaHHYECKOT'O
JIBIKCHUS

HccnenoBanue paBHOMEPHOTO JABM)KEHUS M ONPEAEIEHUE €ro MPU3HAKOB I0CIIE
MIPEIBAPUTEILHOT0O00CYKACHUS C MEAaroroM.

Habutoienne HepaBHOMEPHOTO JIBHXKEHUS U ONpPEIeNIEHUE ero OTINYUI OT
PaBHOMEPHOTO JBMXKEHUSTIOCIIE TIPEIBAPUTEIBHOTO 00CYKICHHUS C TIEJarOTOM.
Pemenne TMNOBBIX pacdyE€THBIX 3a7ad B 1—2 nelicTBUS C OMOPOW HA alrOPUTM,
MpeIBapUTEIILHOPA300paHHBIN COBMECTHO C MEJaroroM Ha OIpeaesieHHe MyTH,
CKOPOCTH U BPEMEHU PaBHOMEPHOTO

8 3xech 1 1ajee NPUBOAUTCS PaCIIMPEHHBIN IlepeueHb JIAO0OPaTOPHBIX paboT U OIBITOB, U3 KOTOPOT'O YUUTEIb AeIacT BHIOOP O CBOEMY YCMOTPEHHIO
U ¢ Y4E€TOM CIMCKa 3KCIIEPUMEHTANIbHBIX 3a/laHul, IpeyiaraeMbix B pamkax OI'D no usuke.
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Tena.
2. NI3mepenne CKOpOCTH
MPSAMOJIMHEUHOTO
JIBYKEHUSL.
@ponmanvuvle 1a00pamopHvle
pabomot uonvimaol
1. Onpenenenue CKOpPOCTH
PaBHOMEPHOTr'O JIBUXKEHHUs (IapHUKa B
KHUJIKOCTH, MOJETH AJIEKTPHUECKOTO
ABTOMOOMJIS U T. 11.).
2. Onpenenenue  cpeaHeu
CKOPOCTH CKOJIbXKEHMs Opycka WU
HIapPHKA 110 HAKJIOHHOW IIJIOCKOCTH.

JBHKCHUSL.
AHanu3 npy MOMOIIH Nearora rpaMKoB 3aBUCUMOCTH ITYTH U CKOPOCTH OT
BPEMEHH.

Nuepuus,
Mmacca,
IJIOTHOCTH (4

4)

SBneHue wHEpPUUU. 3aKOH UHEpYUU.
Bzaumooeiicmeue men kax npuuuna
UBMEHeHUsL CKOPOCMU OBUICEHUs. Meil.
Macca kax mepa unepmuocmu meina.
[TnotHOCTH BemecTBa. Cés13b niomuocmu
C  KOIUYECMEOM MOAEKYl 6 eOuHuye
006véma seuecmsa.

Jemoncmpayuu
1. HabnroieHue siBlEeHUS UHEPIIUU.

2. HaOmroneHue M3MEHEHUs! CKOPOCTH
IIPUB3aUMOJICHCTBAH TEJ.

3. CpaBHEHHE Macc MO B3aUMOAEHCTBUIO
Tel.

OOBsicHEHHE NTPU TOMOILU TEXHOJIOTHYECKOH KapThl U Mearora 1 NporHo3MpoBaHue
SIBJICHUM, 00YCIIOBJIIEHHBIX HHEPLIUEH, HAIIpUMEp: YTO IPOUCXOIUT IIPU TOPMOKEHUU
WM pe3KOM MaHEBpe aBTOMOOMWJIS, MOYEMY HEBO3MOKHO MTHOBEHHO MPEKPATUTh
JBUKCHHE Ha BEJIOCUIIEE NI CAMOKATEH T. 1.

HaOmtonenne u  0a30Bbli  aHAIU3 ONBITOB MOJ PYKOBOJCTBOM II€/Arora,
JEMOHCTPHUPYIOIINX U3MEHEHHE CKOPOCTH JIBUJKEHUS Teja B PE3yJIbTaTe ACHCTBYS Ha
HEro JApYyTux Tedl.

Pemenne TUMOBBIX pacdy€THBIX 3a7ad B 1—2 NEHCTBUSA C ONOPOM Ha alIrOpUTM,
IIPEJBAPUTEIILHO Pa300paHHBIM COBMECTHO C IE€JaroroM Ha OINPENEICHHUE MacChl
Tela, ero 00bEMa 1 MIOTHOCTH.

HabGmtonenne u 0a30BBI  aHAMU3 ONBITOB MOJ PYKOBOJCTBOM IIe/arora,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTb M3MEHEHMsI CKOPOCTH Tejla OT €ro Macchl IpH

B3aMMOJICHCTBUY Tell. MI3MepeHne MacchITeNla pa3IMdHbIMA CITIOCOOAMH.
OmnpeneneHne COBMECTHO C MENAaroroM IJIOTHOCTH Tella B pe3yJIbTaTe U3MEPEHUS €T
Macchl 1 00bEMA.
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Cuia. Buasl
cnii(14 )

Cuia Kak
XapaKTepUCTHKA

B3auMojieicTBus Ten. Cuia ynpyroctua u
3akoH ['yka. M3mepenue cunvt ¢ nomowsbro
ounamomempa. SIBIeHUE TIATOTEHUS U

cuna tsoxectu. Cuna msowcecmu Ha Opyeux

niaHemax (MC). Bec mena.
Hesecomocmo. Crnoxenune CHII,
HallpaBJICHHbIX 10 OAHOW  IIPSIMOM.

PaBHonelictByromas cun. Cura mpenus.
Tpenue cronvoicenusi u mpeHue NOKOsL.
Tpenue 6 npupooe umexnuke (MC).
Jemoncmpayuu?
1. Cnoxxenue cuii, HapaBJIEHHBIX 110
OJTHOUIPSIMOM.
2. [lemoncmpayusi cunel - ynpyeocmu
HApasiuyHbIX Mamepuanax.
@ponmanvHole nabopamopHble

pabomol uonvimel.
1. OnpeneneHue IIIOTHOCTH TBEPAOIO

Tena.

2. OnBITHI, JIEMOHCTPHUPYIOLIHE
3aBHCUMOCTh pacTsKeHus
(redopmaniun) PYKUHBI oT
NPUII0KEHHOM CHIIBI.

3. OnBITHI, J€MOHCTPHPYIOLIHE
3aBHCUMOCTh CHJIBI TPEHUs

CKOJIb)KEHHUS OT Beca Tejla U XapaKkTepa
COIPHUKACAIOIIMXCS TOBEPXHOCTEH.

N3ydeHrne COBMECTHO C IEAaroroM B3aMMOJICHCTBUS KakK NPUYUMHBI U3MEHEHUS
CKOPOCTH TeJIa HJTH eroieopMarivm.

Onucanre Ha HAYaJbHOM YPOBHE PEAbHBIX CHTYallMil B3aMMOJICHCTBHS TEN C
MTOMOIIBIO MOJIEJICH, BKOTOPBIX BBOJIUTCS MOHSATUE U U300PAKCHHUE CUITHIL.

N3ydyenne moa pyKOBOJCTBOM II€arora CUJIbl YIIPYTOCTH, 3aBUCHUMOCTH CHIIBI
YIPYTOCTH OT YAJWUHEHHS PE3WHOBOTO IIHYpa A TPYKUHBI (C TOCTPOSHUEM
rpaduka).

AHanu3 ¢ omopod Ha JUAAKTHYECKUNA MaTepual TOoJ KOHTPOJEM Ieaarora
MPAKTUYECKUX CHTYalld, B KOTOPBIX MPOSBISETCS JEHCTBHE CHJIBI YIIPYTrOCTH
(ympyrocts Msida, KpOCCOBOK, BETOK JepeBau Jip.).

AHanu3 ¢ oropoii Ha TUAAKTUYECKHI MaTepra MoJ] KOHTPOJIEM TeIarora CUTyaIuii,
CBSI3aHHBIX C SIBJICHUEM TSATOTECHUS.

[TonnMaH#e ¢ OMOPOH HA CXEMBbI MPHU IOMOIIHM IeJarora OpOUTAIILHOIO JBHIKECHHUS
IUIAHET C WCIIOJIb30BAHMEM SIBJICHUS TATOTCHUST W 3akoHa wuHepumn (MC —
ACTPOHOMHUS).

N3mepenune Beca Tena ¢ momouplo guHamomeTpa. OOOCHOBaHHME ATOTO Crocoda
M3MEpEeHUs TI0CTIe TIOBTOPEHUS C MeIarOroM.

HaOmrofenue siBieHus HEBECOMOCTH.

Habmronenne 3a SKCIEPUMEHTANBHBIM TMOMyUYEHHEM TMpaBuia CIOXKEHHS CHI,
HaIpaBJICHHBIX BJOJIb OAHOW TpsMoi. OmpenerieHne TPH IOMOIIM TIeaarora
BEJTMYUHBI PaBHOACHCTBYIOLICH CHJI.

I/IzyquI/Ie noa pyKOBOJACTBOM II€Aarora CHUJibl TPEHUA CKOJIBKCHUSA U CUJIbI TPCHUA
ITOKO.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTMUYECKYHO KapTy 3aBUCHMOCTH CHJIBI TPEHMS
OT Beca TeJlau CBOMCTB TPYILIHUXCS IOBEPXHOCTEM.

ba3oBbIil aHanu3 ¢ ONOpON Ha TUAAKTUYECKUHM MaTepual MoJ KOHTPOJIEM Iejarora
MPAKTUYECKUX CUTYyalluid, B KOTOPBIX NPOSBISETCS JEHCTBUE CHJIBI TpPEHUS,
UCTOJB3YIOTCS CIIOCOOBI €€ YMEHbBLICHMS WIM YBEJIWYEHUs (KaTaHWE Ha JIbDKax,
KOHBKaX, TOPMOXXEHHE aBTOMOOWJIS,, HCIOJb30BaHUE MOJIIMITHUKOB, IJIaBaHUE
BOJHBIX JKUBOTHBIX 1 JIp.) (MC — Ouonorus).

Pemrenne TMNOBBIX pacdyE€THBIX 3a7a4 B 1—2 NEWCTBUSA C ONOPOM Ha aIrOpHUTM,
MpeIBapUTENILHO pa300paHHbIH COBMECTHO C MEAroroM ¢ UCIOIb30BaHUEM (HOpMYIT
JUIS pacy€Ta CUJIBI TSHYKECTH, CUIIBLYIPYTOCTH, CHJIBI TPCHHSL.

Pa3nen 4. JlaBiieHne TBEPABIX TeJI, }KMIKOCTEH 1 ra3oB
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(21 9)

JlaBJjieHn
e.
IHepenau

a

JaBJIeHU

|

TBEPABI
MU
TeJlaMHu,
JKMIKOCTAM
H Ura3aMu

Bw

Hasnenue. Cnocobwl ymeHvuerus u

yeeiuderus oasnenus. ﬂaeﬂeﬂue 2dasa.

3asucumocmo

oaenenus 2aza om o06véma,
memnepamypul. [lepedaua oaenenus
MBEPOLIMU MENAMU, HCUOKOCTAMU
u eazamu. 3axon Ilackans.
Inesmamuueckue mawiunoi.

Jemoncmpayuu?
1. 3aBHCUMOCTL JaBJICHUS Ta3a
OTTEMIIEpPATyPHL.

AHanu3 1 o0BsICHEHHE C OMOPOIl HA TUIAKTUYECKHI MaTepual 1Mo KOHTPOoJIeM
MeJiarora OIMbITOB UMPAKTUYECKUX CUTYALUN, B KOTOPBIX MPOSIBISETCS CUjla
JTaBJICHHUSL.

O6ocHOBaHME C OOPOI HA TEXHOJOTHYECKYIO KapTy IPHU MOMOIIH [TeJjarora
CrIOCOO0OB YMEHBIIICHUS HYBEITUICHHUS TABJICHHMSI.

N3ydenue noj pykoBOJACTBOM Ie/1arora 3aBUCUMOCTH JIaBJICHUS ra3a OT 00bEMa U
Temreparypsbl. M3ydeHue noj pykoBOJCTBOM Ieaarora 0COOEHHOCTEH mepeaadn
JaBJICHUS TBEPIBIMU TEIAMU,KUAKOCTAMU U razamu. OOOCHOBaHUE Pe3yIbTaTOB
OMBITOB OCOOCHHOCTSIMH CTPOCHHS BEIIECTBA BTBEPIOM, KUJIKOM U ra3000pa3HOM

COCTOAHUAX IMMPCAIIOKCHHBIMHA (I)OpMYJ'II/IpOBKaMI/I.
Ha6JIIOI[CHI/I€ 34 OKCIICPUMCHTAJIBHBIM JOKAa3aTCIIbCTBOM 3aKOHA ITackanms.
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2. Ilepenaua gaBiaeHUs KUAKOCTHIO U
rasom.

Pemenne TUNOBBIX pacu€THBIX 3a1a4 B 1—2 nelcTBUS ¢ ONOPOH Ha auropuTM,
IIPEBApUTEIILHOPA300paHHBIN COBMECTHO C II€1ar0oroM Ha pacyéT JaBJIeHUs
TBEPAOTO TEA.

JlaBjienne
suakoctu (5

4)

3aBUCHMOCTh JABJICHUS KHUIKOCTH OT
r1yOuHbl. [ uopocmamuyeckutl napaooxc.
Coobwarowuecs cocyoul.
T'uopasnuyeckue mexanusmol.

Jemoncmpayuu?

1. CooO1maronuecst CoCy/isl.

2. 'mapaBinudecKkuil mpecc.

HccenenoBanue ¢ onopor Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJACTBOM
nejarora 3aBUCMMOCTH IABJICHUS )KUIKOCTH OT TITyOUHBI OTPY>KEHUS U IMJIOTHOCTH
KHUJKOCTH.

HaGmoneHne 1 HauaabHOE MOHUMAHUE THIPOCTaTUYECKOrO Mapa oKca Ha OCHOBE
3akoHa [lackans. M3yueHnne coBMECTHO C MeJaroromM CoOOMIA0IINUXCs COCYA0B.
Pemenne THMOBBIX pacdETHBIX 3a1ad B 1—2 JEHCTBHS C OMOPOIl HA alrOpUTM,
IpeJBapUTEIILHOPA300paHHBIN COBMECTHO € IIE1aroroM Ha pacyér AaBICHUS
KUJKOCTH.

Habntonenue 3a 00bsiCHEHHEM MTPUHLIUIIA JEHCTBUS THAPABINYECKOT0 Ipecca.
AHanmu3 ¥ oObsICHEHHE C ONOpPOil Ha AMIAKTUYECKUI MaTepuall MOJ KOHTPOJIEM
rejarora IpPakTUYECKUX CUTYalMi, AEMOHCTPUPYIOLIMX IIPOSBICHUE JABJICHUS
KUAKOCTH U 3akoHa [lackanmsd, Hanpumep INPOLECCOB B OpPraHU3ME IpU
ri1y0okoBoiHOM HbIpsiHUHM (MC — Guosorus).

ATMmoOc(epH
oe
nasJienne (6

4)

Atmocdepa 3emnan u  arMmochepHoe
naBienue. [lpuuunvl  cywecmeosanus
6030ywiHoU  obonouku 3emau. Onvim
Toppuuennu. Hzmepenue ammocgeprozo
oasnenusi. 3a8UCUMOCb aMMOCHepHO20o
0aesJieHUs Om 6blCOMbl HAO YPOSHEM MOPSL.
IIpubopwl o051 usmepenus ammocpeprozo
0asneHus.

Jemoncmpayuu?

1. TlposiBnenue neWcTBus

aTMoc(epHOTO IaBJICHHUS.

HabmtoneHue 3a skcriepuMeHTalbHBIM O0Hapy>KEHHUEM aTMOC(EPHOTO 1aBICHHUS.
AHanu3 1 00bACHEHHE ¢ ONOPON Ha JUIAKTUYECKUN MaTepuall Mol KOHTPOJIeM
neaarora OINbITOB HIIPAKTUYCCKHUX chyauHﬁ, CBA3aHHBIX C I[GI\/'ICTBI/IGM
aTMOC(EepHOTO AaBIEHHUS.

Habmtonenue 3a 00bsCHEHHEM CYIIECTBOBaHUS aTMOC(Ephl Ha 3emMile M HEKOTOPbIX
IUTaHeTaX WK e€0TCYTCTBUS Ha Apyrux mianetax u Jlyne (MC — reorpadus,
aCTpPOHOMHUS).

bazoBoe moHMMaHMe MPUYMH M3MEHEHUS IJIOTHOCTH aTMOC(Ephl C BBICOTON H
3aBUCUMOCTHATMOC(EPHOTO AABJIEHUS OT BBICOTHI.

Perrenne THUMOBBIX pacdE€THBIX 3a1ad B 1—2 AeHCTBHS C ONMOPOIl Ha aNropuTM,
IIPEBapUTEIILHOPA300PaHHBIN COBMECTHO € IIEIarOroM Ha pacdyéT aTMOC(EpHOTro
JTaBJICHHUS.

W3yueHne noj pyKoBOJICTBOM I€JIarora ycTpoicTea 6apoMeTpa-aHepouaa.
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HeiictBue

JKUAKOCTH W
rasa Ha
NOrpyKEHHOE
B HuX Tejo (7

4)

leticmseue owcuokocmu u  easa  Ha

nozpysHcénHoe 8 HUX mero.
BeitankuBaromas  (apxuMenoBa) Ccuia.
3axon  Apxumeoa. Illnasanue  men.
Boszoyxonnasanue.

Jemoncmpayuu?

1. 3aBUCHUMOCTb BBITAJIKUBAIOIIECH CHUJIbI
0T 00bEéMa OTPYKEHHOW YaCTH Tea U
IJIOTHOCTH KUJKOCTH.

2. PaBeHCTBO BBITAJIKMBAIOIIEH CHIIbI
BECY BBITECHEHHOW JKHUJIKOCTH.

3. YcioBue IUIaBaHUs Tej: IUIABAaHUE

WJIY TIOTPYKEHUE TEJ B 3aBUCHUMOCTH OT

COOTHOUIIEHUSl IUIOTHOCTEM Tena H

KUJIKOCTH.

®@ponmanvusle nabopamopnvle
padomol uonvimol.
1. UccnenoBanue 3aBUCUMOCTH  Beca

TeJa B BOJIe OT 00bEMA MOTPYKEHHOM
B JKUJKOCTb YacCTH TeJIa.

2. Onpenenenune BBITAJIKMBAIOLLIEH
CUJIbI, JICWCTBYIOIIEH Ha  TeEJo,
MOTPYKEHHOE B JKUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLLEH CHUJIBI,
JEWCTBYIOIEH HA TEJIO B JKUJKOCTH,
OTMAcCCHI TeJa.

4. OnbITHI, JIEMOHCTPUPYIOILIUE
3aBUCUMOCTBD BBITAJIKMBAIOIIEN CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B MKUJIKOCTH,
OT 00b&Ma MOrpyXKEHHON BIKUIKOCTh

4acTH Tela MW OT  IUIOTHOCTH
KHUJIKOCTH.

5. KoncTpynpoBanue apeomerpa WM
KOHCTPYUPOBAHHE JOIKH u

Habmronenue 3a skcriepuMeHTaIbHBIM 00HAPY)KEHHEM JICHCTBHS )KUAKOCTH M ra3a Ha
HOIPYKEHHOE BHUX TEJIO.

OmnpeneneHue ¢ ONOPOM Ha TEXHOJOTMYECKYIO KapTy BBITAIKUBAIOLIEH CHIIBI,
JEHCTBYIOIIEH Ha TEJIO,TOTPYKEHHOE B KUAKOCTb.

HaGntonenue 3a mpoBefeHHEM U OOCYKIEHHE COBMECTHO C IE€JaroroM OIIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD BBITAJIKMBAIOLIECH CHUIIBI, IEHCTBYIOILEH Ha TEJO B
KHUJIKOCTH, OT 00b&Ma MOTPYKEHHOM B KHUJIKOCTb YaCTH Tela U OT IUIOTHOCTH
KHUJKOCTH.

HccenenoBanue mox pyKOBOACTBOM IIE€Narora 3aBHCHMOCTH Beca Tejla B BOAE OT
00bEMa MOrpyKEHHOM B )KUKOCTh YAaCTH TeJIa.

Pemenne THMOBBIX pacdE€THBIX 3a1ad B 1—2 JEHCTBHS C OMOPOI HA alrOpUTM,
IIPeBApUTEIILHOPA300paHHBIN COBMECTHO C II€1aroroM Ha MPUMEHEHUE 3aKOHA
Apxumena u ycinoBus miaBanus tei. KoHcTpyupoBaHue py OMOIIM IeAarora
apeoMeTpa Ui KOHCTPYMPOBAHUE JIOAKHU U ONIPEAEICHUEEE TPY30IIOABEMHOCTH.
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onpeaeseHue €€ rpy30n0aAbEMHOCTH.

Pa3znen 5. Padora u MmougHocTh. DHeprus (12 u)

Paborta Mexann4geckas pa60Ta. MOIIHOCTB Ha6J’IIO,Z[CHI/IC 3ad SKCIICPUMCHTAJIBHBIM OIPCACICHUEM MEXaHU4YeCKOM pa6OTLI CHJIbI
Hu TSOKECTU MPU MaJACHUU TCJIa U CUJIbI TPCHHUA IIPU PaBHOMEPHOM IMEPEMCIICHUHN TEJIa
MOIIHOCTDb 1o FOpI/I?)OHTaJIBHOﬁ MMOBCPXHOCTH.

)

HabGmronenue 3a nemMoHCTpanueit pacuéra MOITHOCTH, pa3BUBAEMOM MPH MOIBEME IO
JIECTHUIIE.
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Pemenne THUMOBBIX pacdy€THBIX 3amad B 1—2 nelcCTBHS C OMOPOM HAa alTOPUTM,
NpeaBapuUTEIbHO
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pa3o0paHHBI COBMECTHO C MEAAroroM Ha pacuéT MeXaHU4eCKor padoThl U
MOIIIHOCTH.

IIpocteie [IpocTeie MexaHH3MBI: pbluar, OyoK, | HauanbHOe MOHMMaHWE BBIMIPHINIA B CHUJIE MPOCTHIX MEXaHM3MOB Ha MpHUMEpe
MexaHu3Mbl (5 | yaxnonnas ILIOCKOCTb. IIpaeuso | peryara, OJBMXKHOTO Y HEMOJBMYKHOTO OJI0OKOB, HAKIIOHHOM IIOCKOCTH.
1) pasmoeecuss  pwiuazd. ITpumenenue | VIccneoBanie COBMECTHO € IEArOrOM YCIOBHsI PABHOBECHSI pbIvara.
npasuia pagnosecus pwvivaea k 6noky. | OOHAPYKEHHE TOX PYKOBOACTBOM IIEAarora ¢ OMOPOil Ha JMIAKTHYCCKHH MaTepual
«3onomoe npasuno» mexanuxy. KIIJ[ | CBOMCTB IPOCTBIX MEXaHH3MOB B Pas/IMYHBIX UHCTPYMCHTaX U HPHCIOCOOICHUSX,
IPOCTBIX MEXAHU3MOB. Ipoctbie | UCIOIB3YCMBIX B OBITY M TEXHUKE, a TAKXKE B )KUBBIX opranusmax (MC — buonorus).
MEXaHH3MbI B ObITY U TEXHHKE. HaGmronenne 3a SKCIIEpUMEHTANBHBIM JI0KA3aTeIbCTBOM paBEHCTBA pPaldOT mpu
Jemoncmpayuu MIPUMEHEHUHN POCTHIX MEXAHNU3MOB.
1. ITpumepsl MPOCTHIX MEXAHU3MOB. Onpenenenue nox pykoojictBoM nearora KIIJ[ Hak10HHOM MI0CKOCTH.
@ponmanvusle 1ab60pamopHbie Pemenne TUNOBBIX PAacdy€THBIX 3a4a4 B 1—2 NEHCTBHA C ONOPOM Ha aJTOPHUTM,
padomul uonvimol MIpeIBApUTENILHO pa300paHHbI COBMECTHO C IEAAaroroM Ha MPUMEHEHHE MpaBuia
1.Onpeoenenue pabomsl cuibl mpeHusi | paBHOBecus pprdara ¥ Ha pacuét KII/I.
NPUPABHOMEPHOM OBUNCEHUU Mead NO
20PU3OHMANBLHOU NOBEPXHOCTIU.
2. Uccnedosanue ycnoeuti pagHogecus
puvluaza.
3. H3mepenue K1l HAKNOHHOU
niockocmu (anekmponHas
0eMOHCMpayus).
Mexanun4deck Mexannueckas sHeprus. | HabmoneHue 3a sKCIepUMEHTAIbHBIM OIpeIeIEHUEM U3MEHEHHs KHHETUYECKOH U
asidHeprus Kunemuueckas u nomeHyualbHas | NOTEHINAIbHONYHEPT MU TENA IIPU €0 CKATHIBAHUU T10 HAKJIOHHOM INIOCKOCTH.
(4 9) onepeus. Ilpespawenue oonoco euda | DopMynupoBaHHE COBMECTHO C MEAAaroroM Ha OCHOBE MCCIICOBAHUS 3aKOHA

Mexaunuyeckol 3Hepauu 6 Opy2ou. 3aKOH
COXpaHEHHsI SHEPTUY B MEXaHHKE.
@DpoHTAJIBbHBIE  J1A00OpaTOpPHbIE
PadoThI MONBITHI.
1. WM3yuenwe 3akoHA COXpaHEHHUS
MeXaHNUYECKOM SHEpPIruu

(37IeKTpOHHAS AEMOHCTPAITHSA).

COXpaHeHHﬂMeXaHH‘IeCKOﬁ OHECPTHH.

[IpencraBienue mpy NOMOIIM Mejarora rpaHnuLl IPUMEHUMOCTH 3aKOHA COXPaHEHUs
JHEPTUH.

Pemrenne THMOBBIX pacdETHBIX 3amad B 1—2 JEHCTBHS C OMOpPOI Ha alTOPUTM,
MIPeIBAPUTENILHOPA300paHHBI COBMECTHO € TIEIar0OroM € UCIOJIb30BAaHUEM 3aKOHA
COXpaHEHUs SHEPTHH.

PezepBHoe Bpems (3 1)
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8 KJIACC (68 u)

TemaTH4eck
uii 010K,
TeMBbI

OcHOBHOe coep:KaHue

OcHoBHbIE BU/IbI 1eATEJIbHOCTH
yyammxcs (Ha ypoBHe
Y4eOHBIX J1eiiCTBHI)
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Pasznen 6. TemioBbie siByienust (28 u)
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Ctpoenu
en

CBOMCTBA
BemlecTBa (7 4)

OcHogHble NOoNoMCeHUsT MOJEK)IAPHO-
KUHemu4eckou meopuu cmpoeHus
sewecmsa. Macca u pazmepvl amomos u
monekyn. Onvimbsl, noomeepicoaroujue
OCHOBHblE — NOJIONCEHUs.  MOJeKVIAPHO-
KUHemu4eckou meopuu.

Mopnenun  TBEPIOro,  KUIKOTO U
ra3oo0pa3HOro COCTOSHUH  BEIIEeCTBA.
Kpucmannuueckue u amopguvie mena.
ObvsicHenue ceolicme 2a3o08, Hcuokocmel
U MmeEéPObIX mei HA OCHOBE NOJIONCEHULL
MONEKYAPHO-KUHEMUYeCKOU meopuu.
CMauuBaHUE u KanuuisipHvle A6JIEHUsL.

Tennosoe pacuiupenue u cocamue.
Jemoncmpayuu?
1. HaGnronenne 6poOyHOBCKOTO
JBYKEHUS.

2. Habmonenue nuddys3un.

3. HabOmronenue siBiieHnii cMaynBaHUs
WKaMWJUTSIPHBIX SIBJICHUH.

4. HabmroieHue TerIoBOro paciinpeHus
Tel.

5. I3MeHeHue naBiieHHs raza Mnpu
W3MEHEHUN 00bhEMA U HAaTPEBAaHUU
WJTU OXJIQKICHHH.

DponmanvHsle 1ab6opamopnvle

paoomul uonvimol.

1. OnBITHL IO OOHAPYKEHUIO JCHCTBUS
CHJI  MOJIEKYJSIPDHOTO  TIPUTSKEHUS
(WM DIIEKTPOHHAS IEMOHCTPAIIHS).

2. OnbITHI o BBIPAIIMBAHUIO
KPUCTAJUIOB ITOBAPEHHOM COJIM WM
caxapa.

3. OnbBITEI MO HAOIIOJIEHUIO TEIIOBOTO
paciidpeHusl Ta30B, JKHUIKOCTEH W

HabGmrogenne ©  WHTEpHperanmusi COBMECTHO C  MEJIaroroM  OINBITOB,
CBHUJIETEIILCTBYIONIMX 00 aTOMHO- MOJIEKYJISIPHOM CTPOSHHH BELIECTBA: OIBITHI C
PacTBOPEHUEM Pa3INYHbIX BEIECTB B BOJE.

Pemenue TUNOBBIX pacdyE€THBIX 3a7ad B |—2 nelCTBUSA C ONOPOM HAa ajIrOpUTM,
IPEJBApUTEIILHO Pa300paHHBI COBMECTHO C IIE€JaroroM I0 OLEHUBAHUIO
KOJINYECTBA aTOMOB HJIM MOJIEKYJI B €IUHHUIIE00bEMA BEIIECTBA.

[IpencraBneHue mpu MOMOLIM IeJarora OpPOYHOBCKOI'O JBH)KEHUS, SIBICHUS
mipPy3un U pasnIuyuidi MEXJy HHMH Ha OCHOBE IOJIOKEHHH MOJEKYISPHO-
KMHETUYECKOW TEOPUN CTPOCHMSI BELLIECTBA.

OObscHEHHE IpU NOMOIIM Ilefarora ¢ ONOPOW Ha JUJAKTUYECKH Marepuain
OCHOBHBIX pa3IM4uid B CTPOCHHUM Ta30B, JKUIKOCTEM W TBEPABIX Tel C
HCIIOJIb30BAHUEM TIOJIOKEHUHM MOJIEKYJISPHO- KHHETUYECKOW TEOpUU CTPOEHUs
BELIECTBA.

[IpoBenenue noj pykoBOACTBOM I€AArora ONbITOB MO BHIPALIMBAHUIO KPUCTAJIJIOB
IIOBapEHHOM CONMUIIM caxapa.

[IpoBeneHne COBMECTHO € MENAroroM M OOBSCHEHUE U3 MPEJIOKEHHOIO MEepPEeUHs
BBIBOJIOB  OIBITOB, JIEMOHCTPUPYIOUIMX KalWUISIPHBIE SIBICHHUS U  SIBICHHE
CMauMBaHMUS.

OOBsicHeHHE ¢ ONOpPON Ha TEXHOJOIMYECKYIO0 KapTy IOJ| PYKOBOJCTBOM IieJarora
POJIN KallMJUIPHBIX SIBJIEHUH JJ1s TIOCTYIUIEHUSI BOJIbI B opranu3M pacrenuit (MC —
OHOIOoTHS).

HabitoieHne onbITOB 110 HAOMIOACHUIO TETIJIOBOTO PACIIUPEHUS ra30B, )KUJIKOCTEH 1
TBEPABIX Tel. OOBsCHEHUE C ONTOPOM HA TEXHOIOTUYECKYIO KapTy M0l PYKOBOJICTBOM
nezarora coxpaHeHus: 00bEMaTBEPABIX TEJ, TEKYYECTH >KUJIKOCTH (B TOM 4HCIIE,
Pa3HHULBI B TEKYYECTH IS pa3HbIX KHUAKOCTEN ), JaBIECHU rasa.

Habimoienue 3a mpoBeIeHUEM OIBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTh J1aBJICHUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHMs WK OXJIAKCHUS, U UX 00BsCHEHNE HA OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

AHanu3 @§pu TNOMOIIM IIlefarora C ONOPOM Ha JAWJAKTUYECKUH MaTepuan
MPaKTUYECKUX CUTYallMi, CBS3aHHBIX CO CBOMCTBAMU ra3oB, KUAKOCTEH U TBEPIBIX
TeN.
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TBEPIBIX TEI.

. Onpenenenve naBieHHUS BO3AyXa B
OaJUTOHE IITIpHIIA.

. OnbITHI, JEMOHCTPHUPYIOIIHE
3aBUCUMOCTD JIaBJICHHUSI BO3JyXa OT
ero o0béMa W HarpeBaHUs WU
OXJIQXKICHHUSI.

.Ilposepxa  eunomesvt  AUHEUHOU
3asucumocmu  OIUHbL  CMOJOUKA
HCUOKOCU 8  MEPMOMEMPUIeCKoll
mpyoke om
memnepamypeoi.

o1




TenioBbIe
npoueccol (21

4)

Temnepatypa. Cssa3b memnepamypol co

CKOPpOCMbIO ~ MENN08020  OBUNCEHUSL
yacmuy.

BuyTtpeHnsas ~ sHeprus. Cnocobui
U3MeHeHUs. 8HYMpeHHell SHepul:
mennionepeoaya u cogepuieHue pabomul.
Buowi menionepeoauil:
Menionpo8oOHOCb, KOHBeKYUsl,
usyyeHue.

KommuectBo TEIIOTHI.

VY nenpHas
TEIUIOEMKOCTb BEIIECTBA. 1ennoobmen u
mennogoe  pagHogecue. Ypasnenue
mMensi06020 banauca.

IInasnenue u omeepoesanue
Kpucmaniuieckux eewjecms. Y eabHas

TeII0Ta Mmiasnenus. [lapoobpazosanue u

KOHOeHCcayusl. Ucnapenue (MC).
Kunenue. VY aenvHas TEIIoTa
napooOpa3oBaHUsI. 3asucumocmo
memnepamypbl Kunenust om
ammocgepnozo Oasnenus. Bnasxcrnocmo
6030yxd.
DHeprus TOIUIMBA. YJelbHas TEIioTa
CTOpaHHS.
Ipunyunwe pabomol Meni08bIxX
osuzamerneil. K]
Menioso
20
ogueamens. Tennosvie Osucamenu u

3awuma oxpyscarowetl cpedvt (MC).
3axkon coxpanenus u npeepaujenus

9Hepauu 6 meniogwix npoyeccax (MC).
Jemoncmpayuu?

[TpaBuiia u3MEpeHUs: TEMIEPATYPBHI.

O6ocHOBaHKE O MOATOTOBICHHOMY QJITOPUTMY COBMECTHO C MEIaroroM MpaBuil
M3MEepEeHUsI TeMIIEPaTyPBhl.

CpaBHeHHE pa3TUYHbBIX CIOCOOOB U3MEPEHHS U KA TEMIIEPATYPHI.

Habntonenue 3a nmpoBeJieHUEM OIBITOB, JEMOHCTPUPYIOIIUX U3MEHEHHE
BHYTpPEHHEH HEpIruM Teja Bpe3ybTaTe Teryionepeaayd U padoThl BHEUTHUX CHUIIL.
Habumoienue 3a mpoBeZieHHEM OIIBITOB, 00CYX/IeHHE MPAKTUYECKUX CUTYAIIHi,
JEMOHCTPUPYIOIIUX Pa3INYHbIE BUABI TEILIONEpeaauu: TEIIONPOBOIHOCTD,
KOHBEKIIMIO, U3JIy4YEHUE.

HccnenoBanue ¢ onopoil Ha TEXHOJOTHYECKYIO KapTy MOJ PyKOBOJICTBOM
nejarora siBJICHUSATEIIIO00MEHA ITPU CMELIMBAHUM XOJIOAHON U ropsiueil BObI.
Habntoienne ycTaHOBIIGHHUS TEIIOBOTO PABHOBECHS MEXKIY TOpsYeii U XOJI0JHOU
BOJIOM.

Onpezenenye Npyu MOMOIIM [I€Jarora KOJIMYeCTBa TEIIOTHI, IOJYYEHHOTO BOAOU IIPU
TETIO0OMEHE CHArpeThiM METAJUTMYECKUM LIUIHHIPOM.

Omnpenenenue o TabIuIe yAeIbHON TEMIOEMKOCTH BEIIECTBA.

Pemenune TUMOBBIX pacdy€THBIX 3a7ady B 1—2 NEHCTBUSA C ONMOPOIl Ha alIropuTM,
IIpeIBapUTENILHO pa300paHHbI COBMECTHO C II€JIaroroM, CBSI3aHHbIX C BBIYUCICHUEM
KOJIMYECTBA TEIUIOTHI M TETJIOEMKOCTHU IIPU TEIII00OMEHE.

AHanu3 1npy MOMOIIH [eAarora CUTyalnii IpakTHYECKOTO UCII0JIb30BAHUSI TETIOBBIX
CBOWCTB BEIIECTB M MAaTepHaliOB, HANpuUMep B IENAX JSHEProcoOepexeHus:
TEIUIOU30JISILINSL, SHEProcOeperaronife Kpblii, TEPMOAKKYMYJIATOPbI U T. 1.
HabmtoneHue siBleHU ucnapeHus 1 KOHAEHCaIHH.

HabmtoneHue 3a ucciegoBaHieM Ipoliecca UCIapeHus pa3InyHbIX )KUIKOCTEH.
OO0bsicHEHHE IO AITOPUTMY COBMECTHO C T€1aroroM sIBIICHUM UCTIApEHUSI U
KOHJICHCAIIMH HA OCHOBEATOMHO-MOJIEKYJISIPHOTO YUEHHUS.

Hab6mronenue u o0bsCHEHHE TTpoliecca KUIEHHS, B TOM YHCIIE 3aBUCUMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBICHUSI.

Onpenenenue no TabauIEe OTHOCUTEIBHOM BIaKHOCTH BO3-IyXa.

Habmtonenue nporecca miaBieHns KpUCTAITMYECKOTO BEIECTBA, HAPUMeEp, Jb/a.
CpaBHeHue MO IUTaHY NpU MOMOLIM IEJarora IpOLECCOB IUIABICHUS
KPUCTAINTUYECKUX TEJIU pa3MITYeHHsI PU HarpeBaHUU aMOP(HBIX TeTl.
Omnpenenenue no TabyuIe yAeIbHON TEIUIOTHI IJIaBJICHUS JIbA.

OOBpsicHeHHE 1O cXeMe Mociie OOCYXIEHHUS C IeAaroroM sIBICHUH IUIaBJICHUS U
KpUCTAJJIU3allMU HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUSHHUSI.

Pemienne TUMOBBIX pacy€THBIX 3aad B 1—2 AEHCTBUS C OMOPOM Ha aJITrOPUTM,
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1. Buasl Terionepenayu.

2. OxJnaxxJieHue Npu COBEPIIECHNUN
paboTHI.

3. HarpeBanue npu coBepIiecHUN
pabOTHIBHEIITHUMH CHJIAMH.

4. CpaBHEHHE TEIIOEMKOCTEN
Pa3ITNYHBIX BEIICCTB.

5. HaOmronenue KumeHus.

6. HaOmronenue
MTOCTOSTHCTBA TEMITEPATYPHITIPU

IIJIaBJICHHU.
7. MOI{CJH/I TCIIJIOBBIX I[BI/IFaTeJIeﬁ.

@ponmanvusvle 1a00pamopHble

pabomol uonvimal.

1. Habnronenue U3MEHEHHUS
BHYTPEHHEH  JHEpruM  Tela B
pe3yibTare Teronepeaayn upadoTsl
BHEIIHHUX CHIIL.

MIPEeIBAPUTEIILHO Pa300PaHHBI COBMECTHO C IEJar0roM, CBSI3aHHBIX C BEIYMCICHUEM
KOJIMYECTBA TEIUIOTHI B Mpolieccax TEIIoNepeaauyd MOpu  IUIAaBJICHUU U
KpUCTAJUIN3ALUU, UCTIAPEHUU U KOHCHCAIUH.

AHanu3 npu NOMOIIM TNeJarora ¢ onopor Ha AMAAKTHYECKUN MaTepuall CUTYalui
MPAKTUYECKOT0 MPUMEHEHUS SIBIICHUW IUJIABJICHUS U KPUCTAJUIU3ALMH, HAIPUMED,
MOJyYEHUE CBEPXUYUCTHIX MAaTEPUAJIOB, COJIEBAs TpeIKa v Jp.

AHanM3 npy MOMOIIH Tearora padboThl U 0OBSICHEHUE TPUHITUIIA JCHCTBUS
TEIJIOBOTO JIBUTaTeNs. BoIUMCIIEHNE KOIMYECTBA TEIUIOTHI, BBIJACISIIOIETOCS MPU
CrOpaHUU Pa3InyHbIX BUI0B TorivBa, uKIIJ] nBuraresns.
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2. UccnenoBanue SIBIICHHS
TEIUIOOOMEHAa TMPU  CMEIIMBAHUH
XOJIOAHOU U ropsiYeil BOJBL.

3. Onpeoenenue xoruvecmsa meniomol,

NOIYYEHHO20 80001l npu
meniooomene c Hazpemuim
MEMANTUYECKUM YUTUHOPOM.

4. Onpeoenenue yOenbHou

MeNnI0EMKOCIU eujecmad.

5. UccnenoBanue mpoiecca UCrapeHusl.

6. Onpenenenue OTHOCHTEJIbHOM
BIIQYKHOCTH BO3/TyXa.

7.OnpedeneHue yoerbHOU MeNni0mol
NIABIeHUAIbLOA.

OOcyxaeHne COBMECTHO C IE€JaroroM 3KOJOIMYECKHX MOCIEICTBUN
HCIOJIb30BAHUS JIBUraTeIeH BHYTPEHHETO CrOpaHus, TEMJIOBbIX U
ruapoanexrpoctaniuit (MC — skosiorus, Xumus).

Paznen 7. DiaekTpuyeckue u MArHUTHBIE siBJieHHs (37 )
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DileKTpuyec
KHe3apsabl.
3apsikeHH
pleTesia U

170
B3aNMOJEHCT
Bue(7 4)

Onexmpuzayus JBa  pona
JNEKTPUYECKUX 3apsI0B.
B3aumonelicTBue 3apsyKEHHBIX Te. 3aKOH
Kynona (3asucumocmuo CUbL
63AUMOOCUCMBUSL 3APANCEHHBIX mell Om
BEUYUNBIZAPA008 U PACCMOAHUSA MENHCOY
menamu,).

mei.

DNEKTpUUECKOEe MOJIe.

Hanpsowcénnocmo

anekmpudeckoeo noas. Ilpunyun

Cynepno3uyuud1eKmpuieckux nouei (Ha

KayecmeenHom yposne). Hocumenu
INeKMPULECKUX

3aps008.

DnemeHmapHulll INeKMpU4ecKuti  3apsio.

Cmpoenue amoma. IlpoBomHUKH U
JTUDJICKTPUKH. 3akoH COXpaHEHHUS
AIEKTPUUECKOTO 3apsija.
Hemoncmpayuu

1. DneKTpu3anus Tell.

2. IBa pona SIJIEKTPUUYECKUX
3apsA0B  MB3aUMOJCHCTBHE
3apsSKEHHBIX TEJ.

3. YCTpOMCTBO U IEHCTBUE
3JEKTPOCKOIA.

4. DNEeKTpOCTaTUYECKast MHAYKLUS.

5. 3aKOH COXpPaHEHUs JIEKTPUUECKUX
3aps/0B.

@ponmanvuvle 1a00pamopHble

padomuvl uonvimol.

1. OnbITEI O HAOIIOIEHUIO
NEKTPU3ALNN TENUHAYKIMEN U IIpU
COIIPUKOCHOBEHHH.

HaGumroienure 3a mpoBeJICHUEM OTBITOB TI0 MJIEKTPU3ALUHU TEIl IPH
COTNPUKOCHOBEHUH M MHAyKIHeH. Habmonenne n oObsiICHEHHE ¢ OTOPOi Ha
JAJTAKTUYECKUN MaTepuall B3aUMOAECHCTBUS OJTHOMMEHHOU Pa3HOMMEHHO
3apsKEHHBIX TEJ.

OOBsicHEeHrE TIPY TTOMOIIIH TIearora MPUHITUIA ISHCTBUS JIEKTPOCKOIIA.
OOBbsICHEHHE COBMECTHO C TIEIaroroM SIBJICHHMA JIEKTPU3AIUHN TPH
CONPUKOCHOBEHUU TE€JI MUHIYKIIMEH C UCIOJIb30BAHUEM 3HAHUN O HOCUTENSAX
3JIEKTPUYECKUX 3apsiIOB B BEILIECTBE.

Pacno3HaBanue U OOBICHEHHE II0 CXEME COBMECTHO C II€JaroroM sBJIEHUH
3JIEKTPU3ALMU B TOBCETHEBHOM KU3HMU.

Habmonenune u 00bscCHEHHE C OMOPOI Ha TEXHOJIOTHYECKYIO KapTy OIbBITOB,
WUTIOCTPUPYIOIIMX 3aKOH COXPAHEHUS AJIEKTPUYECKOT0 3apsa.

HaG:mroenne onpITOB 0 MOACIIMPOBAHUIO CHIIOBBIX JIMHUH 3JIEKTPUYECKOTO TTOJIS.
HccnenoBanue mnoj pykoBOJCTBOM NENArora JEHUCTBHS AJIEKTPUYECKOTO IOJs Ha
MPOBOJHUKN U JUAIECKTPUKU
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IMocTossHHBI
i
IEKTPHUYECK

uiiTok (17 4)

DNEeKTPUYECKUI TOK. Yenosus
CYyUecmeo8anus 21eKmpuiecKoz0 moxd.
HcToynrKy MOCTOSSHHOTO TOKa. JlercTBUs

AIIEKTPUUYECKOTO TOKa (TeruioBoe,
XHUMHYECKOE, MarHUTHOE).
Onekmpudeckuii. MoK 6 HCUOKOCMAX U
2asax.

Pabora ¥ MOIIHOCTH 3JIEKTPUIECKOTO

TOKA. 3akon Jocoyna—Jlenya.
Onekmpuueckue yenu u nompeoumenu
9NEeKMPUUECKOll ~ dHepeuu 6  Ovlmy.
Onektpuueckass uenb. Cuna  Toka.
DNeKTpUIecKoe HanpspKeHUe.

ConpoTuBieHue MNpPOBOJHUKA. YOenvHoe
conpomusnenue eeujecmsa. 3akoH Oma
st yaactka uenu. [lociaenoBarensHoe u

napajienbHOe COEJIMHEHHE
TIPOBOHHUKOB. Kopomxkoe 3amvikaniLe.
Jemoncmpayuu?

1. IIpOBOAHUKH U TUDIIEKTPUKH.
2. MogenupoBaHHe CHIIOBBIX
JIMHUMIIEKTPAYECKOT O MOJIS.
3. UcTOYHHKYM TOCTOSTHHOTO TOKA.
4. JIeNCTBUS IIEKTPUIECKOTO TOKA.
5. DJIIEKTPUUYECKUI TOK B KUJIKOCTH.
. 'a30BbIl pa3ps.

6
7. I3MepeHne Cuibl TOKa aMIIEPMETPOM.
8

. I3Mepenne 21eKTpuuecKoro
HaNPSKEHUS BOJIBTMETPOM.

9. PeocraT 1 Mara3suH CONpOTHBIICHUH.

@ponmanvusle 1adopamopHbie
pabomol uonvimal.
JMccnenoBanue 1elcTBUSA dJIEKTPUYECKOTO

I10JI HAIIPOBOJAHUKY U TUDJIEKTPUKH.
.COopka u npoBepka paboTbl

Habntonenne pa3nuyHbIX BUAOB ACUCTBUS SJEKTPUUIECKOTO TOKA U OOHApYyKEHHE
COBMECTHO CIIEIaroroM 3TUX BUJOB JECHCTBHS B IIOBCEIHEBHOM KU3HU.

CO6opka 1o cxeme U UCHBbITaHUE 110 KOHTPOJIEM I1eAarora IeKTPHUUECKON LenH
HOCTOSIHHOTO Toka. HabmroneHue 3a 1eMoHCTpaleil U3MEepEeHuUs CUIIbI TOKa
aMIIEPMETPOM.

Habnronenue 3a jeMoHCTpanueid H3MepeHHs HJIEKTPUYECKOTO HAIPSKEHHS
BOJIBTMETPOM.

[IpoBenenne M OOBSCHEHHE NMPHU MOMOIIM YYUTENS ONBITOB, JIEMOHCTPUPYIOIIMX
3aBUCUMOCTb JJIEKTPUUECKOT0 CONPOTUBIIEHUS IIPOBOIHUKA OT €T0 AJINHBI, IUIOIAIN
IIONEPEYHOr0 CEYCHU U MaTepHaa.

HaGmtonenune 3a paeMoOHcTpaluedl HCClIeI0BaHMsS 3aBUCUMOCTH CHJIBI  TOKa,
IIPOTEKAOILEr0 4epe3 PEe3UCTOpP, OT CONPOTUBICHHS PE3UCTOPA U HAIPSDKCHUA Ha
pe3ucrope.

ba3zoBple  mpencrtaBiaeHus O NpPaBHIAX  CIOKEHMS
IIOCJIEZI0BATEILHOM COCIMHEHUU BYX PE3UCTOPOB.
ba3oBble npeacraBineHus 0 IpaBUIIaX JUIsl CUIIBI TOKA IPU MTapaJLIEIbHOM
COEIMHEHUU pe3ucTopoB. HabmoeHre 1eMOHCTpaIK MeJjarora 0 CUTyalusax
IIOCJIEIOBATEIBLHOTO U NAPAIIEIIBHOTO COEAMHEHUS IPOBOIHUKOB B JIOMAITHUX
JIEKTPUYECKUX CETAX.

Pemenune THMOBBIX pacdy€THBIX 3a7ad B |—2 NEHCTBUS C ONOpPOM Ha aJrOpUTM,
MPEeIBApUTENILHO Pa300paHHbIM COBMECTHO C MEAAroroM ¢ UCMOJIb30BaHUEM 3aKOHA
Owma u popmyn pacuéra dJIEKTPUIECKOT0 CONPOTUBIICHHS IIPH N1OCIEI0BATEILHOM U
NapajuIeIbBHOM COEAMHEHUH ITPOBOJHUKOB.

Omnpexnenenue ¢ 0NOpPOM Ha TEXHOJIOTMYECKYIO KapTy MOJ PyKOBOACTBOM IleJarora
pabOThI AIEKTPHUUECKOT0 TOKA, IPOTEKAIOIIETO YEPE3 PEIUCTOP.

Omnpenenenne ¢ OOPON HAa TEXHOJOTUYECKYIO KapTy MOJ PYKOBOACTBOM II€arora
MOIIIHOCTHJIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha
pesucrope. Habmonenue 3a uccieioBaHuEM 3aBUCUMOCTH CHIIBI TOKA Yepes
JAMIIOUKY OT HamnpsbKeHus Ha Hel. OnpeneneHne ¢ ornopoi Ha TEXHOJIOTHYECKYIO
KapTy noj pykoBojactsoM nenarora KI1/] narpesarens. Habmonenue 3a
UcclieIoBaHHEM IPeoOpa30BaHus SHEPTUH MIPH MOIBEME TPY3a AIEKTPOIBUTATENEM.
OOBsicHEHHE TIOCIIE PACCYXKAECHUS C NIEaroroM U COCTaBJICHHUE MJIaHAa-KOHCIIEKTa
YCTPOMCTBA UIPUHIIMIIA ACHCTBUS TOMAIIHUX 3JEKTPOHArpeBaTeIbHBIX TPUOOPOB.
OOBsicHeHHE TIOCIIE PACCYXKACHUS C IEaroroM U COCTaBJICHHUE TIaHA-KOHCIIEKTa

HallpsSDKEHUM  TIpH
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NEKTPUYECKON LIETTUTIOCTOSTHHOTO
TOKa.
.N3mepenue u perynupoBaHue CUIIbI TOKA.
. I3amepenue u perynupoBaHue

HaIpsKEHUS.

Hccnedosanue sasucumocmu cunvl moxa,
uoyweco  uepe3  pesucmop, om
CONpOMUGTICHUS peszucmopa u
HanPANCEeHUsl.

.Onvimei, demoncmpupyoujue
3a6UCUMOCHb 9NEeKMPU1EeCcKo2o

conpomuenenus npo8oOOHUKA Om €20
ONIUHBL, NIOWAOU NONEPEUHO20 CeHeHUs

MPUYUH KOPOTKOTO3aMbIKAHUS U MIPUHIUIIA ACHCTBUSA IJIABKUX MPEJOXPAHUTENCH.
Pemenne THNOBBIX pacy€THBIX 3a71a4 B 1—2 NEUCTBUS C OMOPOM Ha aJIrOPUTM,

MIpPeIBAPUTEIILHO pa300paHHBI COBMECTHO C IEIarOrOM C HCIIOIh30BAaHUEM 3aKOHA
Hxoyns—IJlenua.

HabiroieHre BO3HUKHOBEHHSI SJIEKTPHYECKOTO TOKA B )KUKOCTH.
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u Mamepuana.

dlposepka npasuia CILOICEeHUS]
HanpsjceHul npu nociedo8amenbHOM
COeOUHEHUU O8YXPE3UCMOPOS.

dlposepka npasuna 0ns cunbl moxa npu
napanieibHom coeOuHenuu
Pe3UCMOopos.

.Onpenenenre pabOTHI  AJICKTPUIECKOTO
TOKa, UAYIIETO Yepe3 pe3nucCTop.

0. Onpenenenue MOIITHOCTH
AJIEKTPUYECKOTO TOKA, BBIICISIEMON Ha
pe3ucrope.

1. UccnenoBanmne 3aBUCUMOCTU  CHJIBI
TOKa, MIYIIEro uepe3 JaMIOuyKy, OT

HaIlpsDKEHUS Ha HEell.
2. Onpeoenenue KII/] nacpesamens.




MarsuTHbI
e ABJICHUSA

(6 w)

ITocTossnaBIe MaruuThL. B3anMoaencTeme
MOCTOSIHHBIX MarHUTOB. Maznummnoe
noe.

Macnumnoe none 3emnu u e2o 3na4enue
ons ocuznu Ha 3emne. Onovim Ipcmeoa.
Maecnumnoenone anekmpuyecko2o moxa.
Ilpumenenue snekmpomacnumos 6
mexHuxe. [leticmeue MazHumHo20 nous
HA NPOBOOHUK C MOKOM.
dnexkmpoosueamenb NOCMOSHHO20
moxa. Ucnonvzosanue
aneKkmpoosucamerieli 8 mexHU4ecKux

YCMpOoUCcmeax u Ha MmpaLcnopme.
Jemoncmpayuu?
1. BzauMoericTBre MOCTOSHHBIX
Mar"auToB.

2. MonenupoBanue
HEBO3MOKHOCTH Pa31EIeHUS
MOJIFOCOB MarHuTa.

3. MoaenupoBaHre€ MarHUTHBIX
MOJICUTTOCTOSTHHBIX MarHUTOB.

4. OneIT Dpcrena.

5. MarHuTHOE 10JIE TOKA.
ONEeKTPOMarHumr.

6. JleiicTBHE MarHMTHOTO TIOJIS Ha

IMPOBOAHUK CTOKOM.
7. 3J'ICKTpOI[BI/IF aTCJIb ITIOCTOAHHOT'O
TOKa.

@ponmansHsle 1adOpamopHsle
padomol uonvimel.

JMccnenopanue MAargauTHOI O
B3aHMOJCHCTBUS ITOCTOAHHBIX
Mar"HuToOB.

.I/ISY‘-IGHI/IG MAarauTHOI'O IIOJISA MOCTOAHHBIX
MAarHuToB IIpU HX O6T)CI[I/IHCHI/II/I u

HccnenoBanue 1noj pyKoBOJACTBOM I€arora MarHUTHOI'O B3aUMOJAEHCTBHUS
IIOCTOSIHHBIX MarHuToB. M3yueHue ¢ onopoil Ha TEXHOJIOTMYECKYH0 KapTy IO
PYKOBOJICTBOM I1€JJarora MarHUTHOT'O MOJIATIOCTOSIHHBIX MarHUTOB IIPU UX
00BbEIMHEHNUH U pa3eICHUH.

Habmronenue 3a mpoBeIeHUEM ONBITOB IO BU3YaTH3AIMH OIS TOCTOSTHHBIX
Mar"urToB.M3yuenue noj pyKkoBOJACTBOM II€Aarora siBJICHUs

HaMarHM4YMBaHUs BELIECTBA.

HccnenoBanue COBMECTHO € IIEAArOroM JEHCTBUS 3JIEKTPUYECKOrO TOKa Ha
MarHMTHYIo cTpeniky. HabmroneHue 3a npoBeeHUEM OIBITOB, IEMOHCTPUPYIOLINX
3aBUCUMOCTb CHJIbl B3aMMOJACHCTBUSKATYIIKH C TOKOM U MarHuTa OT CUJIBI U
HaIlpaBJIEHUs TOKA B KaTYLIKE.

AHanu3s 1npu NOMOIIM Iejarora CUTyalui MPaKTUYECKOro MPUMEHEHUS
AJIEKTPOMArHuTOB (BOBITOBBIX TEXHUUYECKUX YCTPONCTBAX, IPOMBIIIIEHHOCTH,
MEUIIIHE).

N3ydenue c onopoii Ha TEXHOJIOTMUYECKYIO KapTy 10 PyKOBOJICTBOM I€Jarora
JEMCTBYS MArHUTHOTOTIOJIS HA IPOBOJHUK C TOKOM.

N3ydeHnue ¢ onopoii Ha TUJAKTUYECKUI MaTeprall JEUCTBUS
anekrtpoasurarens. Msmepenue coBmectHo ¢ negarorom KIIJ{
JJIEKTPOJIBUTaTEIbHON YCTAHOBKH.

ba3oBble npeacTaBieHns 0 pa3Iu4HbIX IPUMEHEHHSIX IEKTPOABUraTENIEH
(TpaHcnopT, OBITOBBIE yCTPOMCTBA U Ap.).
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pa3acieHuu.

JMccnenoBanue 1eCTBUS SJIEKTPUUECKOTO
TOKA HAMarHUTHYIO CTPEJIKY.

.OnbITHI, JIEMOHCTPUPYIOLIUE
3aBUCUMOCTb  CHJIbI B3aWMOJICHCTBHUS
KaTyIIKH C TOKOM M MAarHuTa OT CHUJIbI
TOKa Y HaIIPaBJICHHS TOKA B KaTYIIKE.

.JM3ydeHne 1elcTBUS MarHUTHOTO IOJISI Ha
MPOBOJHUK C TOKOM.

Koncmpyupoeanue u usyuenue pabomol
9EeKMPOOBULAMEIA.

JM3mepenue KIIJ[ anextpoaBurarenbHOM
YCTaHOBKH.
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DileKTpomMar
HUTHas
uHayKous (4
1)

Onvimul Dapadoes.

AHenenue
anekmpomasHumuou unoykyuu. Ilpasuno
Jenya. Onexmpoeenepamop. Cnocooul
NONYYeHUs  INeKMPU4ecKou  dHepeul.
DONEKTPOCTAaHIIMM Ha BO300HOBIISEMBIX
MCTOYHHKAX YHEPTHUU.

Jemoncmpayuu?

1. UcciemoBaHue sSBiIeHUs
ANEKTPOMArHUTHOM MHAYKIIHH.

2. OneiTel @apanest.

3. 3aBUCHMMOCTh HaIpaBlICHUs
WHIYKIIMOHHOTOTOKA OT yCJIOBUM
€ro BO3HUKHOBEHHUSI.

4. DNEKTPOTreHepaTop MOCTOSHHOTO
TOKa.

@ponmanvusvle 1a00pamopHsvle

padomul uonvimel.

1. OnbITEl IO HUCCIICAOBAHUIO ABJICHHUSA
ANEKTPOMarHUTHOM WHIYKIWHU:
MCCJIeIOBAaHNE U3MEHEHUM 3HAUYCHUS U
HallpaBJIe€HUsl MHIYKIIMOHHOTO TOKa.

HpOBCIIGHI/Ie COBMCCTHO C II€AAroromM OIIBITOB 110 MCCICAOBAHHIO ABJICHUA
SHCKTpOMaFHHTHOﬁI/IHIIYKI_[I/II/IZ HCCIICI0BAaHUC W3MEHEHHH 3HAUYCHHS U HaIIpaBJICHUSA
HHAYKIUMOHHOI'O TOKa

Pe3epBHoe Bpems (3 u)

9 KJIACC (102 u)

TemaTnueck
uii 010K,
TEMAa

OcHoBHOe cofepsKkaHue

OcHoOBHbBIC BU/bI 1eATEJIbHOCTH
ydaumuxcs (Ha ypoBHe
Y4eOHBIX JeiicTBH)

Paznen 8. Mexannueckue siBienus (40 u)
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Mexanunuec
Koe
JABHKEHHE

H CIOCOOBI
€ero

onucanus (10

1)

Mexanndeckoe JIBIDKCHUE.
MarepuaiibHas TOYKA. Cucrema
oTcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIBIOKCHUS.
PaBromepHOE MIPSMOJIMHENHOE
JIBIDKCHHE. Hepasnomepnoe

npamonuneunoe osudxcenue. Cpeanss u
MCHOBEHHAs  CKopocmb — mend  npu
HEPABHOMEPHOM OBUNICEHUU.

Yckopenue.

Pasnoyckopen
Hoe NPAMONUHEUHOe osuoicenue.
CBobOognoe ageune. Onwvimut I anunes.
Pasnomepnoe oguoicenue no
oxkpyacHocmu. Ilepuoo u uacmoma
oopawenus. Jlumetinaa u  yenoeas
CKOpoChu. Llenmpocmpemumensvroe
YCKOpeHue.

Hemoncmpayuu

1. Habmonenue
JNBUKEHUS — Tena
PAa3HBIX TENI OTCUETA.

2. CpaBHEHME IIyTed M TPaeKTOPHUH
JBIKEHUS OJTHOTO M TOTO JK€ Tena
OTHOCUTEILHO PAa3HBIX TEJI OTCUETA.

3. I3MepeHne CKOpOCTH M YCKOPEHHUS
MPSMOJIMHEIHOTO IBM>KEHHUSI.

4. UccnenoBanue

MEXaHHUYCCKOT'O
OTHOCHUTCIIBHO

MIPU3HAKOB PaBHOYCKOPEHHOTO
IBIDKEHUS.

5. Habmrogenne nOBIKEHUS Tella IIO0
OKPYXHOCTH.

6. Habmronenue MEXaHUYECKUX
SIBJICHUH, TPOUCXOISAIINX B CHCTEME

oTcuéTa

AHaJn3 ¢ MOMOIIIBIO [1e1arora ¥ 00CyKAeHNUe pa3IMuHbIX IPUMEPOB MEXaHUUECKOTO

nBrokeHus. O0CyXIeHHe COBMECTHO C IIEIaroroM IrpaHul] IPUMEHUMOCTH MOJIENIN

«MaTepHUAIIbHASI TOYKAY.

Onwucanue nocie 00CYKISHHS C IeJaroroM MEXaHU4YeCKOTro JBM)KEHUS PA3TUYHBIMU

criocobamu (ypaBHeHHE, Tabau11a, TpaduK).

AHanu3 nox pyKOBOJICTBOM nefarora  JKM3HEHHBIX CHUTYyalWid, B
KOTOPBIX IIPOSIBIISIETCSIOTHOCUTENIBHOCTh MEXaHUYECKOI O

JIBUKECHUSI.

HabiroieHne MexaHu4ecKoro JBMKEHUsI Tela OTHOCUTENIBHO Pa3HbIX TNl OTCUETA.

CpaBHeHue NyTel U TPaeKTOPUM IBUKEHUS C OIIOPOM Ha TEXHOJIOTMYECKYIO KapTy MO

PYKOBOACTBOMIIEAArOra OJTHOTO U TOT'O K€ TE€JIa OTHOCUTENIBHO PA3HBIX TEJ OTCUETA.

AHan3 ¢ momoulplo nejarora Tekcra [anmies o0 OTHOCHUTENIBHOCTH JIBUXKEHHS;

BBINOJIHEHHUE 33JaHUH IO TEKCTY (CMBICIIOBOE UTEHUE).

[Tpocreiitme BbUMCIEHUS IO 00pa3Ily CpeIHEH CKOPOCTH CKOJBKEHUS Opycka Win

JBUKCHMS LIAPUKAIIO HAKIIOHHON IUIOCKOCTH.

AHanu3 U 00CyXJE€HHE C OMOpPON Ha TEXHOJOTMYECKYI0 KapTy MOJ PYKOBOACTBOM

nesarora cnoco0oB MpUOIMKEHHOTO ONPEIeNICHUsI MTHOBEHHON CKOPOCTH.

Omnpenenenne nocuae pacCyXACHUs € NEJAaroroM Mo CXeMe CKOPOCTH PaBHOMEPHOIO

JBUXKEHUS (IIapUKaB KUKOCTH, MOJIETH 3JIEKTPUUECKOT0 aBTOMOOWIIS U T. I1.).

OmnpeneneHne COBMECTHO € IIEAArOroM IyTH, IPOMIAEHHOIO 3a JaHHBIM ITPOMEXYTOK

BPEMEHH, M CKOPOCTH Teja MO rpa@uKy 3aBUCUMOCTH IIYyTH PaBHOMEPHOTO JIBHKEHUS

OT BPEMEHH.

HavanpHbple mpencraBieHHe O MNpUHIUNAX JAEMCTBHS NPUOOPOB, HU3MEPSIOLINX

CKOPOCTh (CIIUIOMETPOB).

[Ipocreiimue BblUKCIEHUS MO 00pa3lly MyTH M CKOPOCTH HPHU PaBHOYCKOPEHHOM

IPSIMOJIMHENHOM JABH)KEHUH TeElIa.

OrnpenenieHne COBMECTHO C IE€JAaroromM IMPOWIEHHOIO MYTH U YCKOPEHHUs JABUKECHUS

TeNa Mo TpauKy 3aBUCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO

JIBUJKECHHUS T€JIa OT BPEMEHH.

OnpeneneHue ¢ NOMOUIbIO IE€JArora yCKOPEHWS Tela IpPHU PaBHOYCKOPEHHOM

JIBUKEHHUH IO HAKJIOHHOM INIOCKOCTH.

W3mepeHre mo cxeme Iocie pacCykACHUS C IEeAaroroM IepuoJa U 4YacTOThI

oOpaleHus Tena o OKPYKHOCTH.

OmnpeneneHne HaxOXKIEHMs MOJ PYKOBOJICTBOM II€AAarora CKOPOCTH PaBHOMEPHOIO

JBIKCHMS TEIAIN0 OKPY)KHOCTH.
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«Tenexka» npu €€ paBHOMEPHOM U

YCKOPEHHOM JBUKCHUH
OTHOCHUTEJIEHO KaOMHeTa (PU3UKH.
Dponmanvuvle aabopamopubvie

pabomol uonvimal.

1. Koncmpyupoeanue mpaxma 01
pazeona u oanvHelue2o
PABHOMEPHO20 OBUICEHUS WAPUKA
Ui meneddCcKu.

2. OmpeniesieHue  CpeHEN  CKOpOCTH
CKOJIbKEHUS OpycKa WM JABHXKEHHS
LIapHKa 10 HAKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHne yCKOpeHMsl Tena IpH
PaBHOYCKOPEHHOM JIBMKEHUU I10

Pemenne THUMOBBIX pacy€THBIX 3aAay B 1—2 neiicTBHA ¢ OMOpOW Ha aaropuTM,
IpEBapUTEIbHO Pa300paHHBIE COBMECTHO C IMI€JaroroM Ha ONpeieleHHe
KMHEMAaTUYECKUX XAPAKTEPUCTUK MEXaHUYECKOTO IABUKCHUS Pa3JIM4YHBIX BUOB.
Pacnio3HaBanne u npuOIMKEHHOE ONMCaHME IO 00pa3ly mocie OO0CYXKIeHHS C
[IEAaroroM pas3jinyHbIX BUIOB MEXAHMYECKOI'O JBMKEHMS B IIPUPOJE U TEXHUKE (Ha
IpUMepax CBOOOJHO NAJAIOUIMX TeJl, MABM)KEHUS >KUBOTHBIX, HEOECHBIX Tel,
TPAHCIIOPTHBIX CPEJICTB U JP.).
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HAKJIOHHOH IJIOCKOCTH.

4. ViccnemoBaHue 3aBUCUMOCTH ITYTH
OT BPEMEHHU IIPHU PABHOYCKOPEHHOM
JBYDKEHUM 0€3 HaYaJIbHON CKOPOCTH.

5. [lposepka eunomesvl. eciu npu
PABHOYCKOPEHHOM — O08UdNCEHUU 0e3
HAYAIbHOU cKopocmu nymu
OMHOCAMCA KAK PO HEeUEMHbBIX
yucen, mMoCOOMEENMCmeyuue
NPOMENCYMKUBPEMEHU OOUHAKOBYL.
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B3aumoneiict
pueten (20 v)

[TepBriii 3axkoH HeroTona. Btopoit
3akoH Hptorona.  Tperuit  3akoH
Herotona. Ilpunyuncynepnosuyuu cun.

Cuna ynpyzocmu. 3axon Iyka. Cuna
MpEeHUs: CUNd MpeHusi CKOJbIHCEeHUS,
cuna mpeHusi NoKos, opyeue Guobl

mpeHus.
Cuina TsHKECTH W 3aKOH BCEMHPHOTO
TATOTEHUSI. YCKOpeHHe CBOOOAHOTO

nafieHus. Jleudicenue niamem GOKpye
Connya (MC). Ilepsasa rocmuueckas
ckopocms. Hesecomocmo u nepe2py3u.

PaBHOBecue MarepranbHON TOYKH.
Abconromuo meépooe meno. Pasnosecue
meépooeo meina ¢ 3aKPeniéHHOU 0CbIo

epawenusi. MomeHT cunbl. [Jenmp
msoicecmu.
Hemoncmpayuu

1. 3aBUCUMOCTh YCKOPEHUS Tejia OT
MAaCChITENA U JEUCTBYIOLLEH HA
HErO CHUJIbI.

2. HabntoneHnne paBeHCTBA CHII
IIPU B3aUMOJICHCTBUH TEIL.

3. I3meHeHue Beca Tena npu
YCKOPEHHOM JIBUKEHUH.

®poHTANbHBIE JIA00PATOPHBIE
PadoThHI MONBITHI.

1. UccnegoBanue 3aBUCHUMOCTH CHJIBI

TPEHUSI CKOJNIBXKCHHUS OT  CHJIBI
HOPMAaJIbHOTOAaBJICHHUS.
2. Onpenenenune KodpurmenHTa

TPCHUSA CKOJILXKCHUS.

Habmroienue u 06cyk/1eHre COBMECTHO C MEaroroM OIbITOB C ABM)KCHUEM Tella U
YMEHbILIEHUU BIUSHUS APYTUX TEN, MPEMSATCTBYIOIUX JIBUKEHUIO.

AHanu3 1Mo cxeme Mocjie pacCcyXJIeHus ¢ meaarorom Tekcra ["anmunest ¢ omucanuem
MBICJICHHOTO 3KCIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPILUHU; BBIMOJHEHUE
3aJJaHUH 10 TEKCTY (CMBICIIOBOE YTEHUE).

OO6cyxaeHne moJ PYKOBOACTBOM II€arora BO3MOXHOCTH BBITIOJHEHHUS 3aKOHA
WHEPLHHU B PA3IMYHBIX CUCTEMAaX OTCUETA.

HaGnronenne u 0OCYXIEHHE COBMECTHO C IEAaroroM MEXaHWYECKHX SBIICHUH,
MPOUCXOIAIUX BeucTeMe oTcuéra «Tenexka» npu e€ paBHO-MEPHOM U YCKOPEHHOM

JIBIDKCHUHM OTHOCUTENLHO KaOMHeTa PU3UKH.
JleficTBHUsI C BEKTOpaMHU CHJI: BBITIOJIHCHHE 3aJIaHUA TIO0 CIIOKCHHUIO M BBIYUTAHUIO
BEKTOPOB.

HaGnronenue 3a mpoBeICHUEM OIIBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTb YCKOPEHUS
TeJa OT MPUJIOKEHHON K HEMY CHJIBI M MacCHI TeJA.

AHanm3 1 OOBSICHEHHE C ONOPOH Ha TEXHOJOTHYECKYIO KapTy IO PYKOBOJICTBOM
Ieiarora siBJICHUH ¢ MCI0JIb30BaHNEM BTOPOro 3akoHa HproToHa.

Pemenne THUMOBBIX pacyE€THBIX 3amady B 1—2 NeHCTBHA C OMOpOW HAa auroOpUTM,
IpeBapUTEbHO pa300paHHbIM COBMECTHO € MEJaroroM C MCMOJIb30BAHUEM BTOPOTO
3akoHa HprOTOHA 1 nIpaBumIa CII0KEHUS CHUIL.

OmnpeneneHne COBMECTHO C IIEAATOTOM JKECTKOCTH MPYKUHBI.

AHanu3 cuTyaluii ¢ Omopod Ha TEXHOJOTMYECKYI0 KapTy MOJ PYKOBOACTBOM
nefarora, B KOTOPbIX HaOJrOAaloTCs ynpyrue negopMmanuu, U UX OOBSICHEHHE C
WCIIOJIb30BaHUEM 3aKoHa ['yka.

Pemenne THUMOBBIX pacy€THBIX 3ahay B 1—2 neilcTBHA ¢ OMOpOW Ha aaropuTM,
Mpe/BApUTENIbHO pa300paHHbI COBMECTHO C MEIaroroM C MCHOJIb30BaHUEM 3aKOHA
I'yka.

HccenenoBanue npu MOMOIIM IE€JArora 3aBUCUMOCTH CHJIbBI TPEHUS CKOJbXEHUS OT
CHJIBI HOpMalIbHOTO AaBNieHHsI. CoBMECTHOE 00CYKAEHUE Pe3yabTaTOB HCCIEeIOBAHNUS.
Omnpezaenenue Mo KOHTPOJIEM IeAarora ¢ Oopoi Ha KOHCIEKT K03 duimenrta
TPEHUs CKOJIbXKEHU. FI3MepeHue ¢ MOMOIIBIO [1€1arora CUiIbl TPEHUs IOKOSI.
Pemrenne TUTIOBBIX pacu€THBIX 3amad B 1—2 NeCTBHS ¢ OMOpOW Ha aurOpUTM,
IpeBapUTEIbHO PA300paHHBIN COBMECTHO € TIEIar0OroM € UCIOJIb30BaHUEM (HOPMYJIbI
JUISL CUJIBI TPEHHS CKOJIBKEHUA. AHAJIN3 10 CXEME IIOCJIE PACCYXACHHs Iefarora o
JBHKCHHUM TEJI TOJIBKO MOJ JEHCTBUEM CHIIBI
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3. Onpenenenue KECTKOCTU MPYKUHBI.

TSKECTH — CBOOOTHOTO

najgeHus. OOBSCHEHHE TIOJ PYKOBOICTBOM
1e/1arora He3aBUCUMOCTH YCKOPEHUSI CBOOOTHOTO TMaIeHHsI OT MacChITeNa.
OrneHKa COBMECTHO C MEAaroroM BEJIWYMHBI CHIIBI TATOTEHUS, ACHCTBYIOLICH MEXIY
JIBYMS TeJIaMH (IJITpa3HbIX Macce).
AHaM3 ¢ OmMOpoi Ha JUAAKTUYECKUW MaTepuan JBMKEHHS HEOCCHBIX TeN IO
JCMCTBUEM CHJIBI TATOTCHHS (C WCIIOJIb30BAaHHEM JIOTIOJHHUTEIBHBIX HCTOYHHKOB
uHpOpPMALINN).
Penrenne THUMOBBIX pacy€THBIX 3ahady B 1—2 NEHCTBUS C OMOPOW Ha ajrOpUTM,
NpeBapUTEIILHO Pa300paHHBI COBMECTHO C TEJAaroroM C MCIOJIb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS ¥ (POPMYIIBIIIIS pacuéTa CHIIbI TSDKECTH.
HabGnronenue u 00CyKaeHNE C TIOMOIIBIO TIEJarora OIMBITOB 0 U3MEHEHHUIO Beca Teja
NIPU YCKOPEHHOM IBHYKCHHH.
AHauM3 ¢ MOMOMIBIO MEIarora yCcaoBUH BOSHUKHOBEHHSI HEBECOMOCTH U TIEPETPY3KH.
Penrenne TUNOBBIX pacu€THBIX 3a7ad B 1—2 NEHCTBUS C ONMOPO Ha aIropuTM,
IpeIBapUTeIbHO PA300paHHBIN COBMECTHO C TIEJaroroM Ha OIpe/esieHIe Beca Tesia B
Pa3IMYHBIX YCIOBHSIX.
AHanu3 ¢ onopoil Ha TEXHOJIOTHYECKYI0 KapTy MOJ PYKOBOACTBOM IeAarora CHil,

JCHCTBYIOIINX HATEJIO, MOKOSIIEECs Ha OMope.
OmnpeieneHre ¢ MOMOIIBIO MEJarora IeHTPa TSHKECTH Pa3InYHBIX TEJL.
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3aKOHBI
coXpaHeH
usa (10 1)

Nmnynbce Tena. M3menenue umnynsca.

HUmnynoc  cunbl. 3aKOH COXpaHEHUS
uMIlyJibca.  PeakTHBHOE  JIBM)KCHHE
(MC).

Mexanuueckass paboTa ¥ MOIIHOCTb.
Pabora cun TaxectH, ympyeocmu,
mpenus. Cea3b dHepeuu u padbomsi.
[ToreHumanpHas JSHEPTUA Tena,
MOJAHATOrO HaJ TOBEPXHOCTBHIO 3EMIIM.

Ilomenyuanonas  suepeuss  cocamou

npyxcunvl., KuHeTnueckas  sHeprus.

Teopema o Kumemuueckou OSHepeuu.

3aKOH  COXpaHEHHS  MEXaHMYECKOH

SHEPTUH.

Jemoncmpayuu

1. Ilepenaua mmmynbca npu
B3aUMOJICUCTBUHUTEI.

2. IlpeoOpa3oBaHus dHEpPruu

IIPUB3aUMOJCICTBUN TEN.

3. CoxpaHeHHE UMITyJIbCa IIpU
HEYIPYTrOMB3auMOICHCTBHH.

4. CoxpaHEHHE MMITYJIbCa IIPH
a0COIOTHO yIIPYTrOM
B3aMMOJECHCTBUH.

5. HaGmronmeHue peakTHBHOTO
JIBUKEHUSI.

6. CoxpaHEeHHE MEXaHUYECKOU
SHEPIUu MPHCBOOOTHOM HaICHUH.
7.CoxpaHeHue MEeXaHHUYeCKON dHEepruu
IIPU ABMKEHUH TENA MO AEUCTBUEM

MIPYKUHBIL.
@ponmanvusvle 1a00pamopHvle
padombovl uonvimol.

1. Omnpenenenue pabOThl CHIIBI TPEHHUS
IIPY PaBHOMEPHOM [JBVDKCHHMM Teja

HaGnronenue u oOcCykaeHHE C MOMOIIBIO I€Aarora OMBITOB, JAEMOHCTPUPYIOLIMX
nepejady MMIyJbca IIPU B3aUMOJEHCTBUU TEJI, 3aKOH COXPAHEHHUS UMILyJlbCa IpU
a0COJIIOTHO YIIPYTOM M HEYIPYIOM B3aUMOAECUCTBUM TEN.

HaOmroneHue neMoHCTpaluu Iefarora CHUTyallMii B OKpYXKAIOLIEH JKHU3HM C
MCII0JIb30BaHUEM 3aKOHA COXPAHEHUS UMITYJIbCa.

PacniosnaBanue ¢ omopoy Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOACTBOM II€Aarora
SBJICHUS PEAKTUBHOT'O JBM)KEHUS B pupoe U TexHuke (MC — Guosorus).
IIpuMeHeHre COBMECTHO C IIE€JAaroromM 3aKOHA COXPAaHEHHWsS UMITyJIbca JUId pacdéra
pe3ysbTaTOB B3aUMOJCHCTBUSA Ten (Ha HpUMEpax HEYNpyroro B3aUMOJEHCTBUS,
YIIPYroro LHEHTPaIbHOTO B3aUMO-IECUCTBUS IBYX OAMHAKOBBIX TEJ, OJHO U3 KOTOPBIX
HEIO-BH)XHO).

Pemenne THUMOBBIX pacyE€THBIX 3amady B 2—3 JEHCTBHSA C ONMOpPOW Ha aJrOpUTM,
IpEeBapUTENILHO pa300paHHbIIl COBMECTHO C IEAaroroM C MCIOJIb30BAHUEM 3aKOHA
COXPAaHEHHs UMITYJIbCA.

OmnpezaeneHue ¢ onopoil Ha UIAKTUYECKUN MaTepuan padoThl CHIIbI YIIPYTOCTH IPU
nobEME Tpy3ac UCIIOIH30BAHNEM HETIOIBHKHOTO H ITOJIBUKHOTO OJIOKOB.
W3mepenre COBMECTHO C IMEAAroroM MOILHOCTH.

M3mepenne ¢ TOMOIIBIO ITe1arora NOTeHIMAIBHON YJHEPTUHN YIIPYTO
neGpopMHUpPOBaHHON NPYKUHBL. MI3MepeHre COBMECTHO € Me1laroroM KMHETHYECKO
SHEPIUH Teja MO JUIMHE TOPMO3HOTO IMYTH.

HaGnronenue 3a 3KkcriepUMEHTAIbHBIM CPaBHEHHEM HM3MEHEHUs MOTEHIMAIbHON U
KMHETUYECKOMIHEPI Wil Tela P IBM>)KEHUH 110 HAKIIOHHOM IUIOCKOCTH.

HaOnronenue 3a 3KCriepMMEHTAIbHOW MPOBEPKONM 3aKOHA COXpaHEHHUs
MEXaHUYECKON SHEpruu MpuCcBOOOTHOM IMaJCHUH.

IIpuMeHeHne Ha HayalbHOM YPOBHE, C ONOPOM HAa JUIAKTUYECKHUM MaTepua
3aKOHA COXPaHEHUSMEXaHUYECKON SHEPruu JJI pacuyéra MOTEHIUAIBHON 1
KMHETUYECKOW DHEPIuii Tena.

Pemrenne THUTIOBBIX pacu€THBIX 3amad B 1—2 NeiCTBHS ¢ OMOpOH Ha aurOpUTM,
IpeBapUTEIbHO PA300paHHbI COBMECTHO C I1€JarOroM C CII0JIb30BaHUEM 3aKOHA
COXPAHEHHUs MEXaHUYECKON SHEPTHH.
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1o FOpHSOHTaHBHOfI IMOBCPXHOCTH.
Onpenenenue paboThI CHJIBI
YIOPYrOCTH IIPU NOABEME TIpy3a C
UCIOJIb30BAaHUEM HEIOJBUKHOIO U
MOJIBUJKHOTO OJIOKOB.

M3yueHne  3akOHa  COXpaHEHHUs
SHEPIHUH.

Pa3nen 9. Mexanuueckue KoJjiedanusi 1 BoJIHbI (15 1)
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MexaHnueck
e
Kkosedanus (7

4)

KonebarensHoe JBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKH KOICOaHUI:
HepHUOI, 4acTora, aMILTUTY/IA.
Mamemamuyeckuti U NPYAHCUHHBIU

masmuuku. Ilpespawenue suepeuu npu
KonebamenbHOM OBUNCEHUU.

3aryxarorue KoJIeOaHus.
Boinyxxnennsiexosiebanus. Pesonanc.
Hemoncmpayuu?

1. HaGnronenue koseOGaHUil Tell 1104
JCHCTBUEM CHJIBI TSOKCCTH W CHJIBI
YIPYTOCTH.

2. Habmonenune konebaHuii Tpy3a Ha
HUTH U HA TIPYXKHUHE.

3. Habmronenue BBIHYICHHBIX
KojeOaHui U pe3oHaHca.

Dponmanvusle Jnadopamopnule

padomul uonvimol.

1. OnpeneneHue 4acTOTHl M TMepHOJIa
KoJieOaHu M MaTeMaTU4eCKOro
MasiTHUKA.

2. OmpenienieHe 9acTOTHl U TIEPHOJIA
KoJjeOaHUi MPYKUHHOTO MasTHHKA
(MM BIIEKTPOHHAS JEMOHCTPALINS).

3. UccnenoBanue 3aBHUCHMOCTH
neprojia KojaeOaHui MOABEIICHHOTO
K HUTH TPpy3a OTAJIMHBI HUTH.

4. iccnenoBanue 3aBUCUMOCTH
neproga KoyueOaHUil MpY>KUHHOTO
MasgTHHKa OT MacChl rpy3a (Wim
ANEKTPOHHAS IEMOHCTPAITHS).

5. [IpoBepka HE3aBUCUMOCTH TIEpHO/Ia
KojeOaHuil Tpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl rpy3a.

6. ONBITHI, JEMOHCTPUPYIOLIHE

HabGnronenue xonebaHuii moJ AeMCTBUEM CHII TSKECTH U YIIPYTOCTH M OOHApyKEHHE
IIPY TIOMOIIH TIeJjarora moJg00HbBIX KOJIeOaHU B OKPY>KaOLIeM MUDE.

AHamu3 COBMECTHO C TMEAaroroM KojeOaHWil Tpy3a Ha HUTH M Ha MpYXKUHE.
OnpezneneHye Mo alropuTMy 4acTOThl KOJ€OaHUI MaTeMaTH4eCKOro U MPYKMHHOTO
MasiTHUKOB.

HaGnronenue u o0bsicCHEHHE € IOMOUIBIO [1€arora sBJICHHUs Pe30HaHCA.
HccnenoBanue ¢ Onopoii Ha alrOpuUTM, IPeIBapUTEIbHO Pa300pPaHHBIN COBMECTHO C
[Ie/1aroroM, 3aBUCMMOCTH IIepuo/ia KosieOaHui MOIBEIIEHHOTO K HUTH I'Py3a OT JUINHBI
HUTH.

IIpoBepka ¢ OmOpPOM Ha TEXHOJOTMYECKYIO KapTy IIOJ PYKOBOACTBOM Ii€arora
HE3aBUCHMOCTH IIEPHOJAKO0JICOaHNN IPY3a, I0JABELICHHOTO K JIEHTE, OT MACChl Ipy3a.
HaGmionenne u  oOCyXIeHHE 1OA  PYKOBOJACTBOM  II€Aarora  OIIBITOB,
JIEMOHCTPUPYIOIUX 3aBUCUMOCTb IEpHojia KojeOaHUi MpPYKUHHOI'O MasTHHKA OT
MacChl I'py3a U XKECTKOCTU MIPYKUHBI.

IIpuMeHeHre ¢ MOMOUIBIO IIEAArora MaTeEMaTHYECKOTO U IPY>KMHHOTO MasiTHUKOB B
Ka4ecTBE MOJEIICH Ul ONUCaHUs KOJIeOaHU B OKPYXKAIOILIEM MUPE.

Pemenne THUMOBBIX pacy€THBIX 3aAay B 1—2 neilcTBHA ¢ OMOpON Ha aaropuTw,
MpeIBApUTENLHO Pa300paHHbBIN COBMECTHO C MEaroroM, CB3aHHbBIX C BBIYMCICHUEM
WM OLIEHKOM 4acToThl (epuoja) KonedaHun
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3aBUCUMOCTh TepHOAa KoJieOaHui
IIPYKUHHOTO MAasiTHUKA OT MaccChl
Ipy3a U )KECTKOCTHU MPYKHUHBI.

. I3mepenue yckopeHus cBoOOIHOTO
naacHus (mmm

JIEKTPOHHAS IEMOHCTPALUA ).
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OOHapy)XeHHEe M aHaJIW3 C MOMOIIBIO IEeIarora BOJHOBBIX SBICHHUN B OKpPYKAIOIIEM

MexaHuyeck MexaHnuecKkue  BOJIHBI.
HEeBOJIHBI. CaoiicTBa MHUPE.
3ByK (8 u) MEXaHMueCKHX BOMH. [Ipodomsibie HaGnroneHue coBMECTHO € MearoroM paciupoCcTpaHeHUs IPOI0JIbHBIX U IONEPEYHbIX
nonepeunvie connvi. Jnuna eomnwer u | BOH (Ha mMozmenu) W OOHApYXKEHHE AaHAJOTMYHBIX BUIOB BOJH B IPUPOAE (3BYK,
cKopocmb eé  pacnpocmpanenus. | BOVHPIC BOJIHEL). . . .
Mexanuueckue onmvl 6 meépdom mere, Beruucnenue B 1—2 neiicTBUs ¢ OOPOI HA JITOPUTM, IPEBAPUTENILHO pa300paHHbIN
ceticmuueckue eonvi (MC). COBMECTHO C I1€JaroroM JJUHbI BOJIHbBI U CKOPOCTH PaclpoOCTPaHEHHsI 3BYKOBBIX BOJIH.
3Byk. [pomKocms 36yKa u ebicoma HaGnronenue 3a OKCMEPUMEHTAIILHBIM ONIPEENCHNHEM IPAHUIL HaCTOTBI CIIBIIMMBIX
mona. Ompadicenue 38yka. Hngpazeyx u 3BYKOBBIX KOJICOaHHH.
VIbMPAZEYK. HabmtoieHue 3aBUCMMOCTH BBICOTBI 3ByKa OT 4YacTOThl (B TOM 4HCIE C
Jlemoncmpayuu? UCIIOJIb30BAHUEM MY3bIKAJIbHBIX HHCTPYMEHTOB).
1. PacmpocTpaHeHHe IIPOIOIBHBIX Habtoienue u 00bsiCHEHNE C TIOMOILBIO [1€/1arora siBJICHHs aKyCTHYECKOT0 pe30-HaHca.
HIIONEPEYHBIX BOJIH. YreHue COBMECTHO C IEJaroroM OpPUTHMHAIBHOTO TEKCTa, IOCBSIEHHOIO
2. Habnronenne 3aBUCHMOCTH BBICOTHI | MCIONB30BAHUIO 3BYKa (MIIM yJIbTPAa3ByKa) B TEXHUKE (DXOJIOKAUMs, YIbTPa3BYK B
3BYKAOT YaCTOTHI. MEUIMHE U JIP.); BBINOJIHEHHE 33JaHUH IO TEKCTY (CMBICIOBOE YTEHUE)
3. AKyCTHUYECKHH pE30HAHC.
Paznen 10. DiexkTpoMarHuTHOE 1MoJie M 3JIEKTPOMATHUTHBIE
BOJIHBI (8 1)
DJieKTpoMar ONEeKTPOMarHuTHOE ITocTtpoeHHe MPOCTBIX PACCYKIEHUH Ha OCHOBE IOJATOTOBIIEHHBIX BBIPAXKCHUH,
HHUTHOE 110JIe ToJIe. 00OCHOBBIBAIOIIMX B3aUMOCBS3b IEKTPHUUECKOTO U MATHUTHOTO MOJIEH.
/| OnexkTpoMarHuTHble BOJHBL. Ceoticmea | HaOnroneHue 3a SKCIIEPUMEHTAIBHBIM U3YUYE€HUEM CBOMCTB AJIEKTPOMArHUTHBIX BOJIH
IEKTPOMATH | 91EeKMPOMASHUMHBIX — BOJIH. (B TOM 4HCIIE ¢ TOMOIIBI0 MOOUITBEHOTO TeJe(oHa).
UTHBIE Ulkana AHaiM3 ¢ MOMOUIBIO IIe1arora peHTTeHOBCKUX CHUMKOB YeJIOBEYECKOI'0 OpraHu3Ma.
BOJIHBI NEKMPOMASHUMHBIX 607H. | AHaJIIN3  COBMECTHO C IE€JAaroroM TEKCTOB, OIMCBHIBAIOIIMX  IMPOSBIICHUS
B u) HUcnonvzosanue  21ekmpomazHumuelx | SJIEKTPOMarHUTHOTO U3TY4YEHUSIB IPUPOJIE: )KUBBIE OPTaHU3MBbI, U3JTy4€HUS HEOECHBIX
BOJIH 0151 COMOBOTL CEA3U. TeJ (CMBICIIOBOE UTEHHE).
ODJIeKTPOMarHUTHAs NpUPOJA Pacrio3HaBaHWE W AHAINA3 PA3JUYHBIX INPUMEHEHHH SJIEKTPOMAarHUTHBIX BOJIH B
CBeTa.

Ckopocth cBeta. BonHOBBIE CBOMCTBa

cBerTa.
Jemoncmpayuu?
1. CBOICTBA SIEKTPOMATHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.

DponmanvHosle 1ab6opamopnvle

pa6om bl Uonblmbal.

TEXHUKE C OIIOPOM Ha TEXHOJOTMYECKYIO KapTy 10/ pPyKOBOACTBOM II€1arora.
Pemrenne THMOBBIX pacu€THBIX 3amad B 1—2 nedCTBHA ¢ OMOpOW Ha auropuTM,
IpeBapUTEIbHO Pa300paHHbIl COBMECTHO C MEIAaroroM ¢ UCIOJIb30BaHUEM (opMyl
JUISl CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUIMHBI BOJIHBI M YaCTOTHI CBETA.
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1. 3yuenue cBONCTB
AJIEKTPOMArHUTHBIX BOJTH
C MIOMOIIEI0 MOOHITLHOTO TenedoHa.

Pa3nen 11. CBeroBbie siBaenus (15 1)
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3aKoHbI
pacmpocTpane
Husi cBera (6

1)

JlyueBass monens cBera. McTouHukmu
CBeTa. Ilpsimonunennoe
pacnpocmpanenue ceema. 3ammenusl
Connya u Jlynvi. OTpakeHue CBeTa.
IInockoe 3epkano. 3axon ompadsxicenus
ceema.

[Ipenomnenue cBeta. 3aKoH
MIPEIOMIICHUS

cBeta. [lonnoe 6Hympenuee
ompaoicenue ceema. Mcnonvzosanue
NOIHO20 GHYMPEHHEe20 OMPANCEeHUs 8

ONMUUECKUX CBeMOBOOAX.
Jemoncmpayuu?
1. IIpsMonnHEHOE pacIpOCTpaHEeH e
CBETA.
2. OTpaxeHue cBeTa.

3. [lonyuenune mzobOpakeHui B
IIJIOCKOM,BOTHYTOM U BBIITYKJIOM
3epKaJIax.

4. IIpenomMiieHue cBera.

5. OrrTnuecKuii CBETOBO/I.

@ponmanvusvle 1a00pamopHsle

pabomol uonvimel.

1. UccnenoBanue 3aBUCHMOCTH yrila
OTpa)KE€HUs CBETOBOTO JIy4a OT yIja

MaJCHUs.

2. 3yuenue XapaKTEPUCTUK
n300pakeHus IpeiMeTa B IIIOCKOM
3epKaie.

3. UccnenoBanue 3aBUCHMOCTH yria
MMpCIOMJIICHUSA CBCTOBOI'O Jiyda OT
yria maacHuA Ha T'paHUIEC
«BO3JYyX—CTCKIIO».

HaGnronenue OIIBITOB, JEMOHCTPUPYIOIIMX  SIBJICHUE  INPSAMOJIMHEHHOIO
pacrpocTpaHeHHs cBeTa (BOZHUKHOBEHHME TE€HU U IMOJIYyTE€HH), U UX HUHTEpIpeTalus C
UCIIOJIb30BAHUEM IOHATHSA CBETOBOro Jyda. OOBsACHEHHE M MOJCIUPOBaHME IIOCIIE
pacCyXJIeHHUs ¢ IIEAaroroM 1o CXeMe COJIHEYHOI0 ¥ JIyHHOT'O 3aTMEHUM.
HccnenoBanue ¢ Oopod Ha TEXHOJIOTMYECKYIO KAapTy IOJ PYKOBOJCTBOM II€larora
3aBHCHMOCTH YIJ1aOTPAKEHUS CBETOBOIO JIy4a OT YIJIa aJCHHUS.

N3y4eHue ¢ MOMOIIbIO N1€arora CBOMCTB U300pakeHUs B INIOCKOM 3€pKalle.
HaGmogenne u OOBACHEHHE COBMECTHO C IE€AAarOroM OIBITOB 110 IOJYYEHHIO
n300pakeHNi B BOTHYTOMHM BBINYKJIOM 3epkaiax. HaOmonenue u o0bscHeHne mocie
pacCyXIeHHs C MEJAroroM I0 CXEME OIBITOBIIO IPEJIOMIICHHIO CBETA HA TPAHMIIC
Pa3IMYHBIX CPEJl, B TOM YHCJIE ONBITOB C IIOJHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue noJ pyKOBOJACTBOM II€arora 3aBUCMMOCTH yTIJla IIPEIOMIICHHUS OT yIila
IIaJICHUSI CBETOBOTO JIyda Ha TPAHUIIE «BO3LyX—CTEKIION.

PacniozHaBaHue ¢ OMOIIBIO NIE€JArora sBJICHUN OTPAKEHUS U MPEJIOMIICHUS CBETA B
IIOBCEHEBHOM >KM3HU. AHanU3 U OOBSICHEHHE COBMECTHO C I€JaroroM sBJICHHS
ONTHYECKOTO MUPaXa.

Pemenne THUMOBBIX pacy€THBIX 3amad B 1—2 neHCTBHA ¢ OMOpOW Ha aurOpUTM,
IpeBapUTENbHO Pa300paHHbIIl COBMECTHO € MEJaroroM C MUCIOJIb30BaHUEM 3aKOHOB
OTPaKEHUS U IIPEIIOMIICHUS CBETA.
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JInn3sbl

u
onTHYECKHe
npuodopsl (6
1)

Jlunza. Xom syyed B JIMH3E.
Onmuueckas cucmema gpomoannapama,
muxpocxkona u meneckona (MC). a3

Kax onmuueckas cucmenma.
Bruzopykocms 1 0aibHO30PKOCHTb.
Jemoncmpayuu?

1. Xop JIy4er B coOuparomiei JInH3e.
2. X0 1y4eH B pacCEeUBaroLIEH JIMH3E.

3. Ilonyuyenue nzobpaxkeHuil c
MTOMOIIBIOJIUH3.

4. IlpuHuun  pelcTBUs
¢doroanmapaTa, MUKPOCKOIIa U
TEeJIEeCKOIa.

5. Monenb riasa.

@ponmanvhsle 1a60pamophvle

padomol u

[TonyueHnue moa KOHTpPOJIEM Iejnarora M300pa)KeHUIl ¢ MOMOIIBI0 cOoOuparomeil u
pacceuBatomeid swmH3. OmnpeneneHue ¢ OMOpOW Ha AIrOPUTM  Pa3pabOTaHHOTO
COBMECTHO C INeJaroroM (hpoKycHOro pacCTOSIHHUSI M ONTUYECKOW CHJIbI coOMparolien
JIMH3HI.

AHamu3 COBMECTHO C TEJaroromM YCTPOMCTBA M IMPHHLUINA JACHCTBHS HEKOTOPBIX
ONTHYECKUX NMPUOOPOB: poToanmnapara, MUKpockomna, Teneckona (MC — Ouonorus,
ACTPOHOMHUS).

AHanu3 ¢ oropoi Ha TEXHOJOTUYECKYIO KapTy MOJ pyKOBOJICTBOM Ie/larora siBJIeHUN
OJIM30PYKOCTH HIATbHO30PKOCTH, MPUHIUNA eHCTBUS 04KOB (MC — Ouosorus).
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onvimul.

1. [Tonyuenue HU300pakeHU I c
MOMOIIbIO COOUpAIOIIEH JTUH3HI.

2. Onpenenenue doxycHoro
paccTOsSTHUST W ONTHUYECKOW CHIIBI
cobuparotei JIUH3BI (v
AJICKTPOHHASI IEMOHCTpAIus).

Paziioxenu Pasnoxcenue 6enoeo céema 6 cnexmp. | HabmoeHre COBMECTHO € TIEITar0roM 10 Pas3JIoKEHUI0 0eJI0ro cBeTa B CHEKTP.
e 0esioro Onvimol Hvromona. Cnooicenue | Habnronenue n oObsicHEHHE Ha 0a30BOM YpOBHE 110]1 PyKOBOJICTBOM Ile/iarora
cBeTa B CNeKmpanbHulX — yeemos.  Jlucnepcus | ONBITOB IO MOJTYYEHHIOOEI0ro CBETa MPHU CIOKEHUH CBETA PA3HBIX I[BETOB.
crextp (3 ceema. [TpoBenenue u 0ObsACHEHHE 0] PYKOBOJCTBOM I€arora ONbITOB 0 BOCHPUSATHIO
q) Hemoncmpayuu? [[BETa IPEAMETOBIIPH WX HAOIIOACHNH Yepe3 IBETOBbIC (DUIBTPHI (IIBETHBIE OYKH).
1. Paznoxenue 6e10ro cBera B CHEKTP.
2. Ilomyuenue Genoro cBera mpu
CJIO’KEHUM CBETA Pa3HbIX LIBETOB.
@ponmanvusle 1adopamopHbvie
padomol uonvimol.
1. OnmpITBl 1O  Pa3JIOKEHUIO 0esoro
CBETa BCIEKTP.
2. OnBITBI  TI0  BOCTIPHSITHIO  IIBETA
OpeIMETOB NpU HX HaOIIOEHUH
yepes3 1IBETOBbIE (PUIIBTPBHIL.
Paznen 12. KBanToBbie siBiaenus (17 u)
Hcnyckanue Onvimul Pezepgopoa n nnanerapuas | OOcyxeHHe ¢ TOMOIIBI0 TIeAarora meiu omnbIToB Pesepdopna mo mcciienoBaHUIo
7} Mojens aroma. Mogens aroma bopa. | aTOMOB, BBIIBHKEHUETUIIOTE3 O BO3MOXKHBIX pe3yJbTaTax OIbITOB B 3aBUCUMOCTH OT
NOIJIOIEeH! Ucnyckanue u nozcnoweHue ceéema | MPENIONIaraéMoOro CTPOEHHUSI aTOMOB, (hOpPMYJIHpPOBaHHE BBIBOJAOB M3 PE3YyJIbTaTOB
e cBeTa amomom. Keanmui.  Jluneuuamule | OIBITOB.
atomom (4 CneKmpbi. OO6cyxneHre ¢ Oomopoil Ha TEXHOJOTHYECKYI0 KapTy MOJ PYKOBOJACTBOM IIearora

1)

MPOTUBOPEUYUI TUIAHETAPHOM MOJENM aTOMa U OCHOBaHWM ans rumnore3sl bopa o
CTAaIlMOHApHBIX OpOMTax 3JeKTpoHOB. HaOmtojgeHne COBMECTHO C IEJaroroMm
CIUIOIIHBIX U JTUHENYATHIX CIICKTPOB U3JIYYCHHA PA3JIMYHBIX BCUICCTB. OGBHCHCHI/IC C
OMOPO Ha TUIAKTUYECKUN MAaTepHal TMHEUYATHIX CIIEKTPOB U3JTYYEHUS.
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Crpoenne PagnoakTuBHOCTB. Anvgha-, 6ema- u | OOCy)AEHUE COBMECTHO C IIEJArOroM BO3MOXHBIX THIIOTE3 O MOJEISIX CTPOSHHS Spa.
aTOMHOI0 eamma- usnyuenus. Ctpoenue atoMHoro | OmpeneneHie 1o CXeMe C HCIHOJIb30BAHMEM METOJMYECKOro MarepHaija IoJ
saapa(6 v) anpa. Hykniownas moodenb amomHo2o | PyKOBOJCTBOM I€Jlarora cocTasa siiep IO 3aJaHHbIM MAaCCOBBIM U 3apsA0BBIM YHCIaM
sa0pa.  HMzomonvi.  Paduoaxmuénvle | W N0 TOJIOKEHHIO B IIEPHOIUYECKON cucTeMe 31eMeHToB (MC — xumus).
npespawenus. Ilepuod nonypacnada | AHAIM3 C ONOPOM Ha TEXHOJOTMYECKYIO KapTy IMOJ PYKOBOJCTBOM IIEJarora

amommwix 30ep. W3MEHEHUS COCTaBa sjipa
Jlemoncmpayuu -pagunoaktuBHocTH (MC — xumus).
1. CeKkTpbl U31yUYCHHS U TIOTJIONICHHUSI. -4aCTHL] 110 TOTOBBIM (hoTorpapusim.

H €TO TMOJIOKCHHASA B ﬂepI/IOI[IflTleCKOﬁ CHCTEME TIpH -
HccmenoBanre ¢ MOMOIIBIO TIEAArora TPECKOB [
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2. CriekTphbl pa3InYHbIX ra30B.
3. CnekTp Bojopoa.
4. HabmoieHue TPEKOB B Kamepe
Buiibcona.
Dponmanvhosle 1ab6opamopuvle
padomol uonvimol.

1. Habnooenue CHIIOUIHBIX u
JIUHEUYambIX CHeKMPO8 U3TYYUeHUs.
2.WccnenoBanue TpPEKOB: H3MEPEHUE
SHEPTUH YACTHIBI [0 TOPMO3HOMY
nytd (mo ¢otorpadusm)  (umm

AJIEKTPOHHAS! IEMOHCTPAIHS).

HaGnronenue 3a neMoHcTpanmend paboThl U3MEPEHHs pajualoHHOTro (GoHa ¢
MIOMOUIBIO J03UMETPA,OLIEHKA €70 UHTEHCUBHOCTH.

AHaJIn3 COBMECTHO C I€aroroM OMOJOIMYECKMX HW3MEHEHHH, MPOUCXOASIINX MO
JeficTBUEM painoaKTUBHBIX n3nydeHuit (MC — Ouomorus).

HaGnronenue nemMoHcTpanuu 00 MCIIOJIb30BaHUE PAJUOAKTUBHBIX W3IYyYEHUH B
meaunuae (MC —oOwuomnorus).

SnepHbie
peakuuu (7

4)

Snepusbie peaxiuu. 3aKOHBI
COXpaHEHUs 3apsA0BOIO U MacCOBOTO
yucen. JHepeus cesa3u amoMHbuIX soep.
Cea3b  maccvt u sHepeuu. Peaxyuu
cunmesa u oenenus soep. Mcmounuku
onepeuu Connya u 36é30 (MC).

Anepnas JHEpreTUKa.

[eticmsus
PAOUOAKMUBHBIX UBYYEHUL HA JHCUBbLE
opeanuzmul (MC).

Jemoncmpayuu

1. Pabora  cuérumka

MOHU3NPYIOIINX U3ITyYEHHN.

2. Perucrpanus uzmydeHus

MIPUPOTHBIX MUHEPAJIOB U
IPOITYKTOB.

@ponmanvusle 1adopamophvie
padomul uonvimol.

1. Usmepenue paanoakTUBHOTO (hoHA

(MITMDJIEKTPOHHAS IEMOHCTpPAITHS ).

Pemenue TUNOBBIX pacy€THBIX 3afay B 1—2 neilcTBUA ¢ ONMOpON Ha aaropuTM,
IpeBapUTEILHO Pa300paHHBI COBMECTHO C IIEIaroroM € MCIIOJIb30BAHUEM 3aKOHOB
COXPAHEHHsI MAaCCOBBIX M 3apsAJOBBIX UHCEJI HAa ONPENEICHUE PE3YNIbTATOB SACPHBIX
peakuuii; aHaJIu3 BO3MOXKHOCTH WJIM HEBO3MOKHOCTH SIIEPHON PEAKIIUH.

OrneHKa ¢ IOMOIIBIO TIE1arora 3HEPruu CBSI3M AJ€p C UCIOIb30BaHUEM (OPMYIIbI
OnHuTeitHa. OOCyX1eHHEe COBMECTHO C MEJaroroM NEepCHeKTHB HCHOIb30BAHUS
YIPABISAEMOT0 TEPMOSIEPHOIOCUHTESA.

OO0cykaeHne COBMECTHO C MEAaroroM MpenMyIECTB U IKOJOTHUECKUX MPOoOIIEM,
CBSI3aHHBIX C sipepHon3HepreTukoit (MC — skosorus).

IMoBTOPHUTEILHO-0000 AT MOTYB (9 U)
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Cucrematnsa
10056071
00001IEeHE
MPEAMETHOTO
COZIEpXKaHU

s ¥ OIBITA
JIeATEIIbHOCTH,
npruoOpe-TéHH
oro

O06o001eHre coaepkanus KaXI0ro u3
OCHOBHBIX Pa3/IeJIOB Kypca (DHU3UKH:

MEXaHUYECCKUE, TEILJIOBEIC,
3JICKTPOMarHUTHBIE, KBaHTOBBIE
SIBJICHUSL.

Hayunblii MeTon T1O3HaHUS M €ro
peanuzanus B ¢buznyeckux
HCCIIENOBAHUAX.

CBsi3b  (QU3MKK HW  COBPEMEHHBIX

TEXHOJIOTUH B

BrimonHeHne ¢ moMoIpio neparora ydeOHbIX 3aaHUid, TPeOYIOIIUX JEeMOHCTPALUU

KOMIIETEHTHOCTEH,  XapaKTepU3YIOIIUX  E€CTECTBEHHOHAy4YHYH)  IPaMOTHOCTH:

MPUMEHEHHUS TTOyYEHHBIX 3HAHUH JIsl HAYYHOTO 00BsCHEHUS PU3NICCKUX SBICHHI B

OKpYXKarollel MpUpOJe U MOBCETHEBHOM JKU3HU, a TAK)KE BBIBICHUS (PU3NYECKUX

OCHOB psana COBPEMEHHBIX TEXHOJIOTU; MIPUMEHEHUS OCBOCHHBIX

AKCIIEPUMEHTAJIbHBIX YMEHUN JIJIS1 UCCIe0oBaHus (PU3UUYECKUX SBJICHHI, B TOM YHUCIIE

JUISl IPOBEPKH TUIIOTE3 U BBISBJIICHUS 3aKOHOMEPHOCTEH.

Pemennie THUMOBBIX pPAacy€THBIX 3a7a4 B 1—2 JECTBUS C OMOPON Ha alrOpHUTM,
MIpeABAPUTEIILHO
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npH
U3y4CHUH
BCETro Kypca
bu3uKu

obsactu nepegavyn HHGOPMAIIUH,
9HEpreTUuKe, TPAHCIOPTE

pa3o0paHHBI COBMECTHO C IEaroroM, B TOM YHCIIE TPEANOIAraronux
UCTIOJIb30BaHUE (PU3MUECKOWMO/ICITH 1 OCHOBAHHBIX Ha COJIEPYKAHUH PA3ITUIHBIX
pa3nenoB Kypca (QU3HKH.
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