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ApantupoBaHHas pabodas mporpamma Mo ydeOHoMmy mnpeameTy «®Dusmuka» (6a30BbIN
YpOBEHb) (mpeamerHas 001acTh «ECTeCTBEHHO-HAydHBIE MPEAMETHI») (J1anee COOTBETCTBEHHO —
nporpaMma 1o ¢usuke, (U3MKa) BKIIOYAET MOSICHUTEIbHYIO 3aIHUCKy, COJEpKaHHE OOydeHHs,

IUTaHUPYEMbIE PE3yJIbTaThl OCBOECHUS IPOrpaMMBbI 1O (GU3KKE, TEMAaTHYECKOE IJIAHUPOBAHUE.

IHOACHUTEJIBHASA 3AIINCKA

AnantupoBaHHas pabouass mporpamMma 1o Qu3MKe I8 O0yJarommXxcs ¢ 3aJepiKKoi
ncuxuyeckoro pa3Butus (ganee — 3I1P) Ha ypoBHE OCHOBHOTO 0011Iero 00pa3oBaHMs MMOATOTOBIICHA
Ha ocHOBe denepansbHOro rocyJapcTBEHHOIO0 00pPa30BATEIbHOIO CTAHIAPTa OCHOBHOI'O OOIIEro
obpazoBanus ([Ipukaz Munnpocsemiennst Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC O0O0),
®denepalbHON alaTUPOBAHHOW 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS
JUid 0o0y4arouMxcs C OrpaHMYEHHBIMH BO3MOXKHOCTSIMM 370poBbsi (IIpuka3 MunnpocsemeHus
Poccum ot 24 nosi6ps 2022 r. Ne 1025), pabodeit mporpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHus 10
yueOHOMYy Tmipenmetry «Pusukay» (0a30BbIii ypoBeHb), KoHIenmmuu mpenomaBaHus yd4eOHOTO
npenmera «duszrka» B 00pa3oBaTelbHBIX opraHu3aiusx Poccuiickoit denepanuu, peaan3yronmx
OCHOBHBIE 00111€00pa3oBaTeNbHbIE MPOrpaMMbl, pabodeil IporpaMMmbl BOCIHUTAHUS, C Y4ETOM
pacrpeziesIeHHBIX [0 KJIaccaM IIPOBEpsAeMbIX TpeOOBaHMIl K pe3yibTaTaM OCBOCHHUS aJalTHPOBAaHHOM
00pa3oBaTEeNbHON MPOrpaMMbl OCHOBHOTO 0O0IIEro odpa3zoBaHUs I OOYYAIOMIMXCS C 3aJIePIKKOM

MNCUXHUYCCKOI'O Pa3BUTHA.

O0mas xapakTepucTHKa y4eOHOro npeamera «@usuka»

VYueOHblll npenMer «Du3nKa» sBISIETCS CUCTEMOOOPA3YIOLMM Il €CTECTBEHHOHAYUHBIX
IPEAMETOB, MMOCKOJIbKY (PHU3MUECKHE 3aKOHBI MUPO3JIaHUS SIBJIAIOTCS OCHOBOM COAEpP)KaHUS KypCOB
XUMUH, Ouojoruu, reorpapuu M actpoHoMuu. PHU3MKa BOOPYKAET OOYHYAIOUIMXCS HAYYHBIM
METOJIOM 103HAHMS, TTO3BOJIIOIIUM 10JIy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYXKAIOIEM MHUPE.

[IpenmeT MakcHMMalbHO HalpaBlieH Ha (QOopMHpOBaHHE HUHTEpeca K IPUPOJHOMY U
COLIMAJILBHOMY MHUPY, COBEPIICHCTBOBAHUE MTO3HABATEIBHON JleaTebHOCTH oOy4atommuxcs ¢ 311P 3a
CUET OBJIAZICHUS MBICIUTENBHBIMU ONEPALUsAMHU CPaBHEHUs, 000OILEHHUs, Pa3BUTHE CIIOCOOHOCTH
apryMeHTHpOBaTh CBOE MHEHHE, (HOpMHUPOBAHNE BO3MOXKHOCTEH COBMECTHOM 1S TEIbHOCTH.

Nzyuenue ¢usnku crocoOCTByeT pa3BuTHiO y obOydaromuxcs ¢ 3IIP mpocTpancTBEHHOrO
BOOOpaXkeHUs, (YHKIMOHAIBHOM TI'PaMOTHOCTH, YMEHHUS BOCIPUHUMAThb U  KPUTHYECKU
aHAJM3UPOBATh HH(POPMALINIO, IPEACTABICHHYIO B PAa3JIMYHBIX (hopMax. 3HAUUMOCTh TpeMeTa s

pa3BuUTUA JKU3HCHHOM KOMIICTCHIIM U 06yqa10m1/1xc;1 3aKJIIOYa€TCA B YCBOCHHU OCHOBBI (1)I/I3I/I‘I€CKI/IX



3HAHUW, HEOOXOIUMBIX IJIsi TMOBCEIHEBHOM >KM3HU; HABBIKOB 37J0POBOTO M 0E30MacHOro s
YeJIOBeKa M OKPYXKAIOUIEH ero cpelbl 00pasa Ku3HU; (HOPMHUPOBAHUHU IKOJIOTUIECKON KYIbTYpPHI.

[Iporpamma orpaxkaeT coaepkanue oOydeHus mnpeamery «Du3mka» C y4eTOM OCOOBIX
oOpa3oBarenbHbIX MoTpedHOCTel oOydarommxcs ¢ 3[1P. OBnanenre NaHHBIM y4eOHBIM MTPEAMETOM
Ipe/ICTaBIET ONPEACIICHHYIO TPYIHOCTh Uit o0yyatomuxcs ¢ 3I1P. 31o cBs3aHO0 ¢ 0COOEHHOCTIMU
MBICTTUTEIIFHOW JEATENbHOCTH, TMEePHOJUYECKUMH KONeOaHUSIMHU BHHMAHHS, MajbiM 00BeMOM
NaMsITH, HEJOCTaTOYHOCTHIO OOIIETo 3anaca 3HaHUH, TOHMKEHHBIM I103HABATEIbHBIM UHTEPECOM U
HU3KHM YPOBHEM PEUYEBOI'0 Pa3BUTHUA.

Jis mpeononeHus TPyAHOCTEH B M3ydeHHH ydeOHoro mpeamera «@Pusmkay HeoOXomuma
agantanus o0beMa U XapakTepa yueOHOro mMaTepuaia K I103HaBaTEIbHBIM BO3MOYKHOCTSIM JaHHOU
KaTeropud oOydyalomMXcs, y4yeT HMX OCOOEHHOCTEH pa3BUTHS: HCIIOJIb30BAHUE AT OPUTMOB,
BHYTPUIIPEIMETHBIX U MEKITPEAMETHBIX CBSI3€H, IOCTEIEHHOE yCI0KHEHN € U3y4aeMOro MaTepuania.

JlanHas nporpamMma KOHKPETU3UPYET cojepKaHHe NPEAMETHBIX TEM B COOTBETCTBUHU C
TpeOoBaHUSAMHU O0pa30BaTENBHOIO CTaHAAPTa, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh HU3Y4YEHUS
pa3nenoB (DU3HKU C y4€TOM MEXKIPEAMETHBIX U BHYTPHUIPEAMETHBIX CBS3EH, JIOTHMKU y4eOHOTO
mpolecca, BO3PACTHBIX W IICHMXOJOTHYECKHUX ocoOeHHocTer oOyuaromuxcs ¢ 3[IP Ha ypoBHE
OCHOBHOro 001Iero o6pa3oBaHus, OINpeNeiseT MUHUMAIbHBIM HabOp OIBITOB, JEMOHCTpAlUil,
MPOBOJIMMBIX YUHUTENIEM B Kilacce, 1abopaTOpHbIX PadoT, BBIMOIHIEMBIX 00yUYatOIUMUCS.

MeTtoandeckoii OCHOBOW u3ydeHUs Kypca «Du3mka» Ha ypOBHE OCHOBHOTIO OOIIEro
00pa3zoBaHMs SIBJISIETCS CHCTEMHO-EATENbHOCTHBIA IOIXO/A, OOECHEUMBAIOIIMN JTOCTHKEHHE
JUYHOCTHBIX, METAlpeIMETHBIX W MPEAMETHBIX 00pa30oBaTENbHBIX pPE3yJIbTaTOB IOCPEICTBOM
OpraHM3ali aKTHBHOIN IO3HABATENBbHON NEATEIbHOCTH OO0YYarolMXcs, YTO OYEHb Ba)KHO MPHU

o0yuenuu nerei ¢ 3I1P, 11 KOTOPBIX XapaKTEpHO CHU)KEHHE IT03HABATEIbHOM aKTUBHOCTH.

Ilesnu u 3axaun n3yyenus yueOHoro npeamera « Duznka»

Obwue yenu uzydyeHus ydeOHoro mpenmera «®Pusuka» mnpeacraBieHsl B DenepanbHOU
paboueit mporpaMMe OCHOBHOTO 00111ero 00pa3oBaHusI.

OcCHOBHOHM Lebl0 OOy4YeHHsl JeTell ¢ 3aJepKKOW ICUXWYECKOro pPa3BUTUS Ha JIaHHOM
npeaMeTe SBISETCS: MOBBIMICHHE COLMATBHON aJanTaliy AeTell 4yepe3 MpuMeHeHue (pu3nuecKux
3HAHUN HA TTPaKTUKE.

Jnsa oOyuaromuxcs ¢ 31IP, tak ke, Kak ¥ JJIs1 HOPMaTUBHO Pa3BUBAIOIIMXCS CBEPCTHUKOB,
OCBaMBAaIOIINX OCHOBHYIO 00pa30oBaTeNIbHYIO IPOrpaMMy, TOMUHHUPYIOLIEe 3HaYCHHE TPUOOPETa0T
TaKue yenu, Kak:

. npuoOpeTeHre nHTepeca u cTpemiieHus ooyqaromuxcs ¢ 3[1P k HaydHOMY H3Y4eHHUIO

MMpUpOAbI, PAa3BUTUC UX MHTCIIJICKTYaJIbHBIX 1 TBOPYCCKHUX CHOCO6HOCT€I>’I;



. pa3BuTHEe 0A30BBIX MPEACTABICHUN O HAyYHOM METONE MO3HAHUS U (popMHUpOBaHHE
MCCIIEIOBATENIFCKOTO OTHOIICHHUS K OKPY KAIOLIHM SBIICHUSIM;

. (hopMHpOBaHNE HAYYHOTO MHUPOBO33PEHMsI, HA TOCTYIHOM it oOydarormxcs ¢ 3[1P
YPOBHE, KaK pe3yjbTaTa U3y4eHHsI OCHOB CTPOCHUS MaTeprH U (PyHJaMEHTAJIbHbBIX 3aKOHOB (DM3UKH;

. (opMHpoBaHUE MPEICTABICHUN O POJIU (PU3UKH TSI pa3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJOTHA.

JocTmxenune 3Tux 1eneil o0ecrnedynBaeTcs pelieHueM CIEeAYIOMUX 3a0ay.:

. npuoOpeTeHre 0a30BBIX 3HAHUH O JUCKPETHOM CTPOEHUM BEHIECTBA, O
MEXaHUYIECKUX, TEIUIOBBIX, dJCKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

. IIpUOOpeTeHNe YMEHUH ONMCHIBaTh M  OOBSCHATH (U3NYECKUE SIBICHUS C
UCIOJIb30BAHUEM TOJyYEHHBIX 3HAHHH U € OMOPOI Ha IMJIaH/CXEMY;

. OCBOGHHE METOJOB pEIIEHUS MPOCTEHIMX pacuy€THBIX 3aJad C HCIOJIb30BAHUEM
bu3nyecKux MoJesel ¢ OOpoi Ha alropuTM™;

. pa3BUTHE YMEHMM HaOMonaThb MPUPOAHBIE SBJIEHHUS M BBIIOJHITH OIbITHI,
nabopaTopHble padOThl U SKCIEPUMEHTAIBLHBIE UCCIEOBAHUS C MCIOIb30BAHUEM M3MEPUTEIBHBIX
prOOpOB (11011 PYKOBOACTBOM YUHTEIIs);

. ocBoeHUEe NpUEMOB paboThl ¢ MHpopManuen (U3NYECKOro COnep)KaHus, BKIIOUas
MH(pOPMAIIMIO O COBPEMEHHBIX JIOCTHXKEHUAX (PU3UKH, aHAJIN3 U OlleHUBaHUE HH(POpPMAIIHH;

. 3HAKOMCTBO c0 chepamu mpodheCcCHOHANBLHOM NeITeTbHOCTH, CBSI3aHHBIMU C (DU3UKOI,
¥ COBPEMEHHBIMH TEXHOJOTHSIMUA, OCHOBAHHBIMU Ha JJOCTIXKEHUSAX (PU3UUECKON HAYKH.
Oco0enHocTy 0TOOPa M aganTalMu Y4e0HOT0 MaTepuajia no Gusuke

OcHoBo#t o0yuenus obOyuaromuxcs ¢ 3[IP Ha mpeameTax ecTECTBEHHOHAayYHOro LMKJa
ABJIIETCS. PA3BUTHE y HUX OCHOBHBIX MBICIMTENIBHBIX ONEpauuil (aHaJu3, CUHTE3, CpaBHEHMUE,
000011eHNE) HAa OCHOBE BBIIOJHEHMS pa3BUBAIOIIMX YHpaXKHEHUH, (opMupoBaHUE MPUEMOB
YMCTBEHHOH pabOThl: aHAIM3 MCXOMHBIX JaHHBIX, IUIAHHPOBAHWE MaTepuana, OCYIIECTBICHHE
MOSTATHOI'O M HTOTOBOI'O CAMOKOHTPOJS, a TaK)Ke OCYIIECTBIAETCA JUKBUIAIUS MPOOEIoB B
3HAHMSIX, 3aKpEIlJIEHHE N3YYEHHOI 0 MaTepuaa, oTpaboTKa ajJroOpuTMOB, TOBTOPEHU E PO IEHHOT 0.
Bonbiioe 3HaueHue mnpugaercs YMEHHMIO paccka3aTb O BBINOJHEHHOM paboTe ¢ MpaBUIbHBIM
yIoTpeOJIeHHEM COOTBETCTBYIOIICH TEPMUHOJOTMH W COOJIOJCHHEM JIOTHYECKUX CBSI3eld B
usnaraemMmoMm Marepuaie. s ooydarommuxcs 3[1P Ha ypoBHE OCHOBHOr0 0011ero oopa3oBaHHs I10 -
IpeXHEMY SBIISIOTCS XapaKTepHBIMU: HEAOCTATOYHBIN YPOBEHb PAa3BUTUS OTICIBHBIX ICUXUYECKUX
IpoleccoB  (BOCHPUATHS,  BHUMAHUSA, NaMATH,  MBIIIJICHHUS),  CHUXKEHHBI  ypOBEHb
MHTEIUIEKTYaJbHOTO0 PAa3BHUTHS, HHU3KUI YPOBEHb BBINOJHEHUS YYEOHBIX 3aJaHUil, HU3Kas
ycnemHocTh  oOydenust. [lostomy mnpu wu3ydeHun ¢GuU3UKH TpeOyercs LeleHanpaBiIeHHOEe

HHTCIUJICKTYAaJIbHOC pPa3BHUTUC 06yqafonmxc51 C 3HP, OTBC€HAKOIICEC UX OCOOCHHOCTSIM H



BO3MOXKHOCTSIM. YueT ocoOeHHocTeil obyuaromuxcs ¢ 3[1P tpeGyeT, 4ToObI mpy U3yueHUU HOBOTO
MaTepuana o00sA3aTENbHO TMPOHMCXOAUIO MHOTOKpPAaTHOE €ro IOBTOPEHHE, pPaCIIMPEHHOE
paccMOTpEHHE TEM M BOIPOCOB, PACKPBIBAIONIMX CBSA3b (U3UKU C JKU3HBIO; aKTyaJIu3alus
HNEPBUYHOIO KU3HEHHOT'O OIbITa 00yYaOIIUXCSL.

YcBoeHHE TPOrpaMMHOTO MaTepualia 1o (QHU3UKE BBI3BIBACT OONBIINE 3aTPYAHCHUS Y
obyuatonxcs ¢ 3[IP, mosTomy Teopuss m3ydaercss 0e3 BBIBOJOB CIOXKHBIX (GopMyl. 3amadd,
TpeOyrolre MpUMEHEHHS CI0KHBIX MAaTEMaTUYECKUX BBIUUCICHUH 1 (POPMYII, B OCOOCHHOCTH TaKUX
TeM, Kak «MexaHH4eckoe JIBUXKEHHE», «ApXuMenoBa cuia», «MexaHuyeckass JHEpPrus»,
«DNEeKTPUYECKUE SIBICHUS», «DIEKTPOMATHUTHBIE SIBIICHUS», PEIIAIOTCS B KJACCE C IMOMOILBIO
YUUTEIIS.

Oco0oe BHMMaHHME NPHU M3YYEHUH Kypca (HU3UKU YAENseTcs MOCTaHOBKE M OpraHU3aluu
SKCIIEPUMEHTA, a TAK)KE IMPOBEACHUIO (MPEMMYLIECTBEHHO HAa Ka)XKJOM YPOKE) KPaTKOBPEMEHHBIX
JIEMOHCTpaluil (BO3MOXKHO C HCIOJIb30BAHUEM 3JIEKTPOHHOM JeMoHcTpaunuu). Hekoropeie TeMbl
00513aTeIbHO JODKHBI BKJIIOYATh ONOpHBIE J1a0OpaTOpHblE pabOThl, KOTOPbIE Pa3BUBAIOT yMEHUE
MOJIb30BATHCSl MPOCTEUIIUMHU MPUOOpPaMH, aHAIM3UPOBATH IONYYCHHBbIC AaHHBIE. B CBI3M C
OCOOCHHOCTSIMH TIOBEJEHUS M JAeATenbHOcTH oOydatromuxcss ¢ 3IIP  (pacTopmMoKeHHOCTb,
HEOPraHW30BaHHOCTb) MPEAYCMOTPEH CTPOXKAMIIMKA KOHTPOJb 3a COOJIIOJEHUEM IMpPaBHJI TEXHUKU
0e3011acHOCTH IIPH MTPOBEEHUH JJAOOPATOPHBIX U MPAKTHUECKUX PadoT.

Bonbmoe BHUMaHue nipy u3ydeHnn ¢usuku noapoctkamu ¢ 3[TP oOpamaercs Ha oBiageHue
UMHU TIPaKTHUYECKMMH YMEHHUSMH W HaBbikamMu. [IpemycmarpuBaercss yMeHbIEHHE O0beMa
TEOPETUUECKUX CBEACHUM, BKJIIOUEHUE OTIENbHBIX TEM HWJIM ILIENbIX Pa3lesioB B MaTepUasbl s
0030pHOr0, O3HAKOMHUTEJIbHOIO0 WM (aKyJIbTaTUBHOrO u3ydeHus. [Ipemsaraercs ymeHbIIEHUE
o0beMa MaTeMaTHUYECKUX BBIUYMCICHUHN 3a CUET yBEJIWYEHUS KAaUECTBEHHOTO OMHCAHUA SBICHHUHN U
IIPOLIECCOB

JlocTaToyHOE€ KOJIMYECTBO BPEMEHHM OTBOJUTCA HA pAaCCMOTPEHHUE TEM U BOMIPOCOB,
PACKPBIBAIOIINX CBSI3b (PU3UKU C KHU3HBIO, C TEMH SBJICHUSAMU, HAOIIOJEHUSIMHU, KOTOPHIE XOPOIIIO
M3BECTHBI YUCHUKAM U3 UX )KU3HEHHOT'O OMBITA.

MakcuManbHO MCHOJIB3YIOTCS MEXKIPEIMETHBIE CBSI3M C TaKMUMH JUCIUIIMHAMH, Kak
reorpadus, Xumus, ouosorus, T.K. ooydarounecs ¢ 3[IP 0coOeHHO HYKIAOTCS B MPEIOTHECCHUH
OHOTO W TOr0 € y4eOHOro MaTepHala B pPa3IMYHBIX aclmeKkTax, B €ro BapbUpPOBaHUH, B
HEOJTHOKPATHOM TTOBTOPEHUU M 3aKPENJICHHH TOJYYECHHBIX 3HAHWN M TMPAKTHUYECKUX YMEHUH.
[To3Bonsis paccmaTpuBaTh OAMH M TOT >K€ Y4YeOHBI MaTepuan C pa3HbIX TOYEK 3PEHHS,
MEKIIPEIMETHBIE CBSA3U CIIOCOOCTBYIOT €0 JY4IIeMy OCMBICIICHHIO, 00Jiee TPOYHOMY 3aKPETIIICHHIO

IIOJIyYECHHBIX 3HAHWM U IPAKTUYECKUX YMEHUM.



Buabl nesiteibHocTH oOyuaromuxcsa ¢ 3IIP, o0ycioBiieHHble 0c00bIME 00pa30BaTeIbLHBIMH
MOTPeOHOCTAMHU U 00ecreYuBaKIMe OCMbICJIEHHOE 0CBOCHHUE COJAepP:KAHUM 00pa30BaHUs IO
npeametry «®u3nka»

Conepxanue BUA0B AesTenpHocT oOyuatonxes ¢ 3I1P na ypokax ¢usuku onpenensercs
uX 0cOOBIMHU 00pa3oBaTeNbHBIMHU MOTpeOHOCTAMU. [ToMuMo mmpoko ucmnonbzyemsix B @OIT OO0
o0mmMX UIsi BCEeX OOYyYalOImUXCsS BHUJAOB JIEATEIBHOCTH CIEAYEeT YCHUJIHUTHh BUIBI JIESTEIbHOCTH,
cnenuUUHbIE U1 JaHHOW KaTeropwM JeTed, O0O0ECIEeYMBAIONINE OCMBICJICHHOE OCBOCHHE
comepkaHusi 00pa3oBaHHS MO MPEAMETY: YCHJICHUE TMPEAMETHO-TIPAKTUYECKON HESTEIBbHOCTH C
aKTHBHU3alIMEe CEHCOPHBIX CUCTEM; OCBOEHHE MaTepHaa C ONOPON Ha aJlfOPUTM; «IIOIIArOBOCTH B
M3YYCHHH MaTepHalia; MCIOJIb30BaHUE JOMOJHUTEIHHOW BU3YaJbHOM OMOpPHI (CXEMBI, IIa0JIOHBI,
OMOpHBbIE TaOJUIBl); pEYeBOM OTYET O IMpolecce W pe3yibTaTe NeATeIbHOCTH; BBIMOJHEHHE
CHeLUalbHBIX 33JaHMi, O0ECleynBaIOINX KOPPEKLUHI0 PEryisalud y4eOHO-IT03HaBaTeIbHON
JeSITeIbHOCTU U KOHTPOJIb COOCTBEHHOTO PE3YJIbTATA.

Jna oOyuaromuxcst ¢ 3IIP cymiecTBEeHHBIM SBIISIOTCS MPUEMbl pabOThl C JIEKCUYECKUM
MatepuasioM o npeaMmery. IIpoBoautcs cnenuanbHas paboTra 1O BBEJECHUIO B aKTUBHBIN CIIOBaph
O0y4arolmMXcs COOTBETCTBYIONIEH TEpMUHOJNOTMU. V3ydyaemble TEpMHHBI BBOASTCS  Ha
MOJIMCEHCOPHOW  OCHOBE, 00s3aTelibHA BHU3yallbHasl TOMJEP)KKA, alTOPUTMBI  paboOThI ¢
OTIPE/ICIICHHEM, OTTOPHBIC CXEMBI JUISl aKTyaJIN3al[iid TEPMUHOJIOTUH.

B cBs3u ¢ ocoObiMu 00pa3zoBaTedbHBIMH TOTpeOHOCTIMH oOydarommxcs ¢ 3IIP, mpu
TUTAHUPOBAHUU Pa0OTHI YYSHHKA HA YPOKE CIEeIyeT MPUICPKUBATHCS CIEIYIOIINX MOMEHTOB:

1. IIpu ompoce HEOOXOAMMO: JaBaTh AJITOPUTM OTBETA; Pa3peIiaTh MOJb30BATHCS TIJIAHOM,
COCTaBJICHHBIM ITPH MOJTOTOBKE JOMAIIIHET 0 3aJaHUs; 1aBaTh OOJIbIIIE BPEMEHH TOTOBUTHLCS K OTBETY
y IOCKH; pa3peliaTh JAeaTh MPeABAPUTEIbHBIC 3aICH, TOJIb30BATHCS HATIISIAHBIMU [TOCOOU SIMH.

2. ITo BO3MOXKHOCTH 33/1aBaTh 0OYJAIOIUMCS HABOASIINE U YTOUHSIIOIINE BOIIPOCHI, KOTOPBIE
MIOMOT'YT UM IIOCJIEI0BATENIbHO U3JI0KUTh MaTepuall.

3. CucremaTH4eCKHU MPOBEPATh YCBOEHUE MaTepraa 1o TeMaM YPOKOB, JJIsl CBOEBPEMEHHOT O
oOHapyKeHHUs MPOOEIIOB B MPOIIEAIIEM MaTepHae.

4. B nmporiecce n3y4eHusi HOBOro MaTeprajla BHUMaHUE YYEHUKOB oOpariaeTcsi Ha Hanbosee
CIIOJKHBIE pa3fenbl u3ydaeMoil Tembl. HeoOxomummo damie oOpam@aThCsi K HUM C BOMPOCAMH,
BBUICHAIOIIMMY NTOHMMaHHE y4eOHOr0 MaTepualia, CTUMYJIUPOBATH BOIPOCHI MPU 3aTPYJHEHHUSIX B

YCBOCHHWH HOBOI'O MaTe€puraia.

Mecto yyeOHOro npeamera «®u3nka» B y4eOHOM IVIaHe
B coorBerctBuum ¢ @DenepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM

OCHOBHOT'0 001iero odpa3zoBaHusi yueOHbI npeameT «Pu3uKa» BXOAUT B MPEIMETHYIO 001acTh



«EcTecTBeHHBIC HAYKU» U ABJISETCS 00s3aTeNbHBIM 115 n3ydeHus. ConepikaHue yueOHOro npeameTa
«®Duzukay, npeactaBieHHoe B denepanbHoil paboueii mporpamme, coorBerctsyer PI'OC 00O,
OenepanbHOl 00pa30BaTENbHONM TPOrpaMMe OCHOBHOro ooOmiero oOpazoBanus, denepanpHOU
aJanTAPOBAHHOM  00pa3oBaTeNbHOM MporpaMMe OCHOBHOrO  oOmiero  oOpa3oBaHus ISt
00yJarommXxcs ¢ 3aJIePKKOI MCUXUIecKoro pazsutus. O0Iee YICIIo YacoB, PEKOMEHIOBAaHHBIX IS
u3yueHus pusuku Ha 6a30BOM ypoBHe, — 238 gyacoB: B 7 kiacce — 68 yacoB (2 gaca B Hezleno), B 8

Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 vaca (3 yaca B Heeo).



COAEP)XXAHUE YUYEBHOI'O ITPEJIMETA «®U3NKA»

7 KIIACC

Pa3znen 1. ®u3uka u €€ poJjib B NO3HAHNH OKPYKAIOIIEr0 MUPa

®usuka — Hayka o mpupone. Senenus mnpupoasl (MCY). ®usuueckue sBIEHHS:
MEXaHUYEeCKHUE, TeTIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

dusnueckue BeIMUMHBL M3Mepenuwe ¢usudeckux BenuuuH. Dusuueckue npubopuvi?,
lloepewinocms usmepenuti. MexxnyHapoHasi CUCTEMa €IUHUII.

Kak ¢usmuka m apyrue ecrecTBeHHbIE HAyKH H3y4arOT NPHPONY. EcmecmeeHHO-HAYUHbIL
MemoO no3HaHuA: HabaoOeHue, NOCMAHOBKA HAYYHO2O BONPOCA, BbIOGUICEHUE 2UNOMES,
9KCnepuMeHm no npogepke 2unomes, 00vicHeHue Habmooaemozo saenenus. Onucanue guzuieckux

AGNEHULL C NOMOWBIO MOOeell.

[TpenmeT 1 MeTO/bI PU3UKU.

ﬂemoucmpauuu3

1. MexaHU4€eCcKHre, TeIIOBbIE, AJIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. duznueckre MpruOOPHI U MPOLIEIYyPa IPAMBIX H3MEPEHUH aHAJIIOTOBBIM M ITH(PPOBBIM
npubopoM.

Jlabopamopusie padbomot u onvimul

1.Onpenenennie 1eHbl JEJIEHUS U3MEPUTENBHOrO MpUOOpa (UCHOJb3Yysl TEXHOJIOIMYECKYIO
KapTy 3KCIIEPUMEHTA).

2. I3mepeHue paccTosHuil.

3. U3mepenne o0bEMa KUIKOCTH U TBEPAOTO Tea

4. Onpeodenenue pazmepos Maivix mei.

5. Hsmepenue TtemmepaTypbl MpH TMOMOIIM >KUIKOCTHOTO TEepMOMETpa M JaT4yuKa
TeMIepaTyphbl.

6. Ilposedenue uccredosanus no npogepke unomesvi. OATbHOCMb NONEMA WAPUKA,

NnYyweHHo2co coOpu3OHmajlbHo, mem 50JZbW€, yem bonbule 8biCOma nyckKka.

Pa3nen 2. IlepBoHayajibHbIE CBEICHUS O CTPOCHHHU BelIeCTBA

1 MC — aneMeHTsI cosiepKaHus, BKIIOYAONINE MEKIPEIMETHEIE CBA3H, KOTOPEIE MOAPOOHEE PACKPHITHI B
TeMaTU4YEeCKOM IJIAHUPOBAHUHU.

2 351ech U fanee KypcuBOM 0003HAUEHE! TEMBI, H3yUeHHe KOTOPBIX MPOBOAUTCS B 03HAKOMHUTENLHOM ITaHe. Ilegaror
CaMOCTOSTEIILHO OMpPeneIsieT 00beM H3yuaeMoro MaTepHara.

3 Bee Jlemonctpanuu 1 JIabopaTopHble paboThl, IPEACTABIEHHBIE B COAEPKAHMY, JOMycKaeTcsl (MOKHO) IIPOBOUTS,
UCIIOJIb3YS MH(DOPMAITHOHHBIC M JIEKTPOHHBIC TEXHOJIOTHH (I[H(PPOBBIC 00pa30BaTEILHBIC PECYPCHI).



CtpoeHue BemiecTBa: aTOMbl W MOJIEKYNBI, ux pazmepsl. Onvimsi, Ookazvléaroujue
OUCKpemHOoe CmpoeHue 6eujecmad.

JBmxenue wyactui] BeniecTBa. CBSA3b CKOPOCTH JABMKEHUS YACTHL[ C TEMIIEpATypOu.
bpoynoBckoe nBuxkenue, nuddysusa. Bzaumoodeicmeue uacmuy eewjecmed: NpUmsdCeHue U
ommanKueaHue.

ArperaTHble COCTOSIHUSI ~BEILECTBA: CmpoeHue 2a3o8, dHcuokocmel U  meEPObIX
(kpucmannuuecxkux) men. Bzaumoceazv medxcdy ceolicmeamu 6eujecms 6 pAa3HblX aAcpecamublx
COCMOAHUAX U UX AMOMHO-MOAEKYIAPpHbIM cmpoenuem. OcobeHHoCmU azpe2amHblX COCMOSAHUL
600bl.

ﬂemoucmpauuu4

1. HaGmoieHre OpOyHOBCKOTO JIBH)KCHHUS.

2. Habnronenue nuddysun.

3. Habmwooenue sgneHuil, 00bACHAIOWUXCA NPUMANCEHUEM UAU OMMAIKUBAHUEM YACTIUY

eewecmeda.

Jlabopamopusvie pabomul u onvimul

1. Oyenxa ouamempa amoma memooom ps0o8 (c ucnonvszosanuem pomozpaduii).

2. OnbIThl IO HAOJIOICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITEI 110 OOHAPYKEHUIO JNEUCTBHUS CHUII MOJEKYISPHOT'O MPUTSHKEHUS (2J1eKMPOHHAA

oeMoHcmpayus).

Paznen 3. JIBu:keHHe U B3aMMOAeiicTBHE Tell

Mexannueckoe nBkenne. PaBnomepHoe u HepaBHoMepHoe JBrkeHue. Ckopocts. Cpednss
CKOpOCMb NPU HEPABHOMEPHOM O8udceHul . Pacd€T myTH U BpeMEeHU JBUXKEHUS.

SIBneHue WHEPUUH. 3axkoH unepyuu. Bzaumooeiicmeue men Kax npuuuHa u3MeHeHUsl
ckopocmu ogudicenus mel. Macca xkax mepa unepmuocmu mena. IlnotTHocTs BemecTBa. Cesa3b
NIOMHOCMU C KOIUYEeCMBOM MOJIEKYl 6 eOuHUuye 00vbéma eeuecmaa.

Cuta kak XxapakTepuCTHKa B3aumoaencTBus tei. Cuna ynpyeocmu u 3akoH 1'yka. Hsmepenue
CUTIbL C NOMOWBIO OUHAMOMempa. SIBIeHNE TATOTeHHs U cuiia Tshkectu. Cua maxcecmu Ha Opyeux
naanemax (MC). Bec Tena. HeBecomoctb. CliokeHHE CHII, HAIlpaBIEHHBIX MO OAHOM MpPSMOMH.

PaBnopeiictBytomas cun. Cuna mpernus. Tpenue cxonvoicenust u mpenue nokos. Tpenue 6 npupooe u

mexnuxe (MC).

4 311ech 1 Jajee NPUBOAUTCA PACHIMPEHHBIH TIepedeHb 1ab0PaTOPHBIX PabOT U ONBITOB, K3 KOTOPOTO YYUTENb JIeIaeT
BBIOOD TI0 CBOEMY YCMOTPEHHUIO.



ﬂemoncmpauuu?’

1 HaGmoieHne MexaHn4ecKkoro ABUKEHUS Tea.

2 H3Mepenne CKOpOCTH NPSMOIMHEUHOTO IBUKEHUS.

3 HaGumroienue siBieHust HHEPLUU.

4, HaOmronenne n3MeHeHrst CKOpOCTH ITPU B3aUMO/ICHCTBUU TeN.

5 CpaBHeHHE Macc TT0 B3aUMOJICHCTBHUIO TEJl.

6 CrnoxxeHue cuil, HalpaBJIEHHBIX 10 OJHON IPSMOil.

Jlabopamopmusie pabomout u onvimout

1. OrmpenenieHne CKOPOCTH PAaBHOMEPHOTO JABWXKEHHS (IIapuKa B XKUIAKOCTH, MOJEIH

AJIEKTPUYECKOT'0 AaBTOMOOUJIS U T. I1.) (2/1eKMPOHHAA OEMOHCHPAYUS).

2. Omnpenenenue cpenHell CKOPOCTU CKOJBKEHHUsS Opycka WM IIapHKa MO HaKJIOHHOM
IJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOIO TENA.

4, OMBITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTD PAaCTShKEHHS (IedopMaliiu) npy>KHHbI OT

MPUIIOAKEHHOMN CUJIBL.
S. OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHUS OT Beca Tella U

XapakKTepa CONPUKACAIOMINXCS TOBEPXHOCTEH.

Pasnea 4. JlaBjienue TBEPABIX TeJl, dKMIAKOCTE U ra3oB

HaBnenue. Cnocobvl ymeHbuieHus u ygeauyeHus oagienus. /lagienue 2aza. 3agucumocmoy
oaenenus 2aza om 0oovéma, memnepamypul. llepedaua oasnenus meépovimu meiamu, HeuoOKOCmMIMu
u eazamu. 3axown Ilackans. Ilneemamuueckue mawiunvl. 3aBUCUMOCTh JABICHUS JKUIKOCTH OT
rnyounsl. Coobwarowuecs cocyost. I uopasnuyeckue mexaHuzmbl.

AtMochepa 3emnnm u atmochepHoe naBieHue. [lpuuunvl cywecmeosanus 6030VUIHOU
obonouku 3emau. Onwvim Toppuuennu. Hzmepenue ammocgheproco OasneHus. 3a8UcUMOCHb
ammocgeprozo 0asneHust om 8biCoOMvl HAO yposHeMm Mopsi. IIpubopul 0151 usmepenuss ammocheproco
0asnenus..

Heticmeue scuokocmu u 2asa Ha nozpysicénnoe 6 Hux meio. BriTankuparomas (apXuMen0Ba)

cuna. 3axon Apxumeoda. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBUCUMOCTb JIABJICHUS Ta3a OT TEMIIepaTyphl.

2 [lepenaua qaBaeHUs )KUAKOCTHIO U TA30M.

3 Coobmarommuecs: CoCyabl.

4, I'mpapaBanueckuii mpecc.

5 [IposiBinenue neiicTBrs aTMOC()EPHOTO JaBICHUSI.



6. 3aBUCUMOCTh BBITAJKUBAIOMICH CHJIBI OT O0OBEMA MOrpPYKEHHOW YacTH Tela M
INIOTHOCTH KUJIKOCTH.

7. PaBeHCTBO BBHITAJIKMBAIOILIEH CHIIbI BECY BBITECHEHHOU KUIKOCTH.

8. VYcnoBue miaBaHMs TE: IUIABAaHWE WJIM TOTPY)KEHUE TeJl B 3aBUCUMOCTH OT

COOTHOIIICHUS TNIOTHOCTEH Tella U KHUIKOCTH.

Jlabopamopusie pabomul u onvimul

1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOZAE OT 00bEMa MOTPYKEHHOM B )KHIKOCTh
4acTu TeJa.

2. OmnpeneneHne BBITAJKUBAIOIIEH CHIIbI, JEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBHCHMMOCTU BBITAJIKUBAIOIIEH CHUIBL, JCUCTBYIOLICH Ha TEIO B

’KHMJIKOCTH, OT Macchl Teja.
4. OnBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD BBITAJIKMBAOLICH CHJIBL, JE€HCTBYIOIIEH Ha
TEJIO B )KUJKOCTH, OT 00bEMA NOTpyKEHHON B )KHUJIKOCTh YACTH TeJa U OT IJIOTHOCTH KUIKOCTH.

5. KoncrpynpoBanue apeomerpa WM KOHCTPYHPOBAHHME JIOJIKH U ONpenelieHue e&

Tpy30M0bEMHOCTH.

Pa3nen 5. Pabora u MOIHOCTb. JHEPrus

Mexanuueckas pabota. MOITHOCTb.

[TpocThie MeXaHU3MBI: pblYar, OJI0K, HAKJIOHHAs TJIOCKOCTh. [Ipasuio pagHogecus puviuaza.
IIpumenenue npasuna pasnogecus pviuaza K 610ky. «30nomoe npasuno» mexanuxu. KIIJ] mpoctbix
MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunemuueckas u nomenyuanvhas snepeus. llpespawenue 00no2o
8U0A MeXAHUYeCKOU IHepeUul 8 Opy2ou. 3aKOH COXpaHEHUsI SHEPTUH B MEXAHUKE.

Jemoncmpayuu

1. [TpumMepsl MPOCTHIX MEXaHU3MOB.

4

Jlabopamopusvie padomul u onvimeul

1. Omnpenenenue paboOThl CWIBI TPEHHUsS INpPU PAaBHOMEPHOM [JBUKEHUHM Tejla IO

TOPU30HTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue yclioBuid paBHOBECHS pbluara.
3. N3mepenne KIIJ] HakITOHHON IIOCKOCTHU (271€KMPOHHASA 0eEMOHCMPAYUUL).
4. N3yuenne 3akOHa  COXpaHEHMs]  MEXAaHMYECKOW  DSHEPruM  (21eKmpoHHaAA

demoncmpayus).



8 KJIACC

Pa3nen 6. TenioBble siBJIeHUS

OcHosHble NONI0JICeHUss MONEKYIAPHO-KUHEMUYECKOU meopuu cmpoenus gewecmsea. Macca u
pasmepsl amomos u moaekyn. Onvimel, no0OmeepHcOaujue OCHOBHbIE NONONHCEHUS MOJLEKYIAPHO -
KUHemu4ecKkou meopuu.

Mogenu TBEPAOrO, KUAKOTO U Ta3000pa3HOTO COCTOSHUU BemlecTBa. Kpucmaniuyeckue u
amopgnvie mena. ObvicHeHUe C80UCME 2a308, HCUOKOCMEL U MEEPObIX Mell HA OCHO8E NONONCEHU
MoneKyaapHo-Kkunemudeckou meopuu. CMaUMBaHUE U KanuiiapHvle aeienus. Tennogoe pacuupenue
u colcamue.

Temnepatypa. Cesa3b memnepamypul CO CKOPOCMbIO MENI0B020 OBUNCEHUS YACTIUY.

Buytpennsisi sHeprus. Cnocobvl usmeHeHus 6HYmMpeHHell OSHepeuu. menionepeoaia u
cogepuienue pabomol. Buosl menionepedayu: menionpo8ooHOCHb, KOHGEKYUs, U3IYyUeHUe.

KomuuectBo temnotsl. Yoeavnas mennoémxocmo eewjecmea. ITennoodOmen u mennosoe
pasHogecue. Ypasuenue mennogozo bananca.

Inasnenue u omeepoesanue KpUCmMAIIUYecKux eewjecms. YoenvHas menjioma nideieHus.
Ilapoobpazoeanue u konOoencayus. Hcnapenue (MC). Kunenue. Voervnas mennoma
napoobpazoeanus. 3a8UCUMOCb  MeMnepamypvl KUneHus om ammocgepHoco 0daGleHusl.
Bnascnocms 6030yxa.

DHeprus TOIMBa. YoenvHasa menioma c2opaHusi.

Ipunyunst pabomuvr mennosvix oeucamenei. KII/[ mennosoco oOsucamens. Tennosvie
osueamenu u 3awuma oxkpyxcaouei cpeovt (MC).

3axon coxpanenus u npespaujenus snepeuu 6 menogvix npoyeccax (MC).

Hemoncmpayuu
Habumoienne O6poyHOBCKOrO ABUKEHMUSL.

Hab6monenue nuddysun.

HaGmoienue sBieHui cMauMBaHUsI U KallWJUISPHBIX SIBICHUH.

HaGuroieHne TenaoBoro pacmpeHus Tel.

N3menenue naBieHus ra3a npyu u3MEHEHUU 00bEMA M HATPEBAHUH HIIM OXJIAXKICHHUH.
[IpaBuna uaMepeHus: TeMIepaTyphbl.

Bunbl Ternnonepenayu.

OxnaxJJeHue Mpu COBEPIICHUN PabOTHI.

© © N o g b~ w e

HarpeBanue npu coBepiieHny paboThl BHEIIHUMU CHUIIAMH.

10. CpaBHeHUE TETNIOEMKOCTEHN Pa3IMYHbIX BEIIECTB.
11. Habmronenue kumnenus.
12. HaGmroneHne mocTossHCTBA TEMITEpaTyphl MPU TJIABJICHUU.



13. Mopenu TerIoBbIX ABUTaTENEH.

Jlabopamopusvie pabomul u onvimul

1. OnpiTel 1O  OOHapyXEHHI0 JEHCTBUS CHUJI  MOJIEKYJISPHOTO  MIPUTSKEHUS

(31eKmpoHHas 0eMoHCmpauus).

2. OnbITHI IO BRIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOW COJIM UJTH caxapa.

3. OnbITeI 110 HAOIIOAECHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEN U TBEPBIX TE.
4. Omnpenenenue naBieHus BO3Ayxa B OasIOHE MINPUIIA.

5. OnbITl, TEMOHCTPUPYIOLINE 3aBHUCHUMOCThH JaBJCHUS BO3AyXa OT ero o0béMma u

HarpeBaHUs I OXJIAXICHUSI.

6. Ilpogepka cunome3vl AUHEUHOU 3ABUCUMOCNU OJIUHBL CIMOIOUKA HCUOKOCMU 8
mepmomempuyeckol mpyboke om memnepamypoi.

7. HaGmoienne n3MeHeHus: BHyTpeHHEH SHEPruy Tena B pe3yJbTaTe Teryionepesayn 1
paboOThI BHEIIHUX CHII.

8. UccnenoBanue siBaeHus TEMI000MeHa MPU CMEIIMBAHUHU XOJIOIHOW U TOPSIYEH BOBI.

9. Onpeodenenue konuuecmsa meniomol, NOIY4EHHO20 800U NPU MeNnio0OMeHe ¢ Hacpemvim

memaiudecKum LﬂUZuHapOM.

10.  UccnemoBaHue mporiecca uCIapeHHUs.
11. OmnpeneneHne OTHOCUTEIbHON BIAKHOCTH BO3yXa.
12. Onpeodenenue y0enbHOU mMeniomol NAAGIeHUs Ib0d.

Pa3nen 7. DnexkTpuyeckue ¥ MarHUTHbIE SIBJICHUSA

Onexmpuzayus men. J|Ba pona dJEeKTpHUECKUX 3apsaoB. B3anmoelicTBrue 3apsokeHHBIX TEIL.

Dnektpudeckoe nose. [Ipunyun cynepnosuyuu 21eKmpudecKux nonei (Ha KayecmeeHHOM
yposHe).

Hocumenu saekmpuueckux 3apsoos. Dnemenmaphviil snexmpudeckuti 3apsd. CmpoeHnue
amoma. IIpOBOTHUKY M TUAJICKTPUKH. 3aKOH COXPAaHEHUS ICKTPUIECKOTO 3apsia.

DIIEKTPUYECKUN TOK. Ycnoeus cywecmeosanus s1ekmpuyecko2o moka. VICTOYHUKH
MOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPHUYECKOTO TOKa (TEIJIOBOE, XHMHYECKOE, MarHUTHOE).
Dnexmpuueckuil MoK 8 HCUOKOCISX U 2A3aX.

PaboTa ¥ MOIIIHOCTB AJICKTPHUECKOTO TOKA. 3akon [coyasi—/lenya. Dnexkmpuueckue yenu u
nompeoumenu 21eKmpuieckou dHepeuu 8 ovimy. INeKTprudeckas 1nenb. Cuiia Toka. DIEKTPUIECKOe
HarnpspbkeHre. ConmpoTUBIICHHE TTPOBOJHUKA. YoenvHoe conpomusnenue ewyecmsea. 3akoH OMa aiis
yuactka wnenu. [locnemoBarenbHOe M MapajuleibHOE COEIWHEHHWE NPOBOJIHUKOB. Kopomkoe

3dAMbIKAHUE.



IlocrossHHbIE MarHuThbl. B3auMmopaencTBue IIOCTOSHHBIX MAarHuToB. Macnummuoe noge.
Maenumnoe noze 3emau u eco snauenue 01a xHcusnu Ha 3emae. Onvim Opcmeda. Maenummuoe none
aneKkmpudecko2o moka. Ilpumenenue snekmpomaznumos 6 mexuuke. [evcmeue MacHUMHo20 NoOJsA
HA4  NPOBOOHUK €  MOKOM. Jaekmpoosucamens  NOCMOAHHO20  moka. Hcnonvzosanue
97IeKmpoogueamerieli 8 MmexXHU4ecKux yCmpoucmeax u Ha mpaicnopme.

Onvimer  @apadesa. Aenenue  anexkmpomacnumuoti  uHoykyuu. Ilpasuno  Jlenya.
Onexmpoeenepamop. Cnocobvl noayueHus dIeKmpudeckol dHepeuu. DJIEKTPOCTAHIIMA Ha

BO300HOBIISIEMBIX UCTOYHHKAX OHCPIuu.

Hemoncmpayuu

1. OnexTpuszanus Te.

2. JIBa pojia 3JIEKTpHUY ECKUX 3apsA10B U B3aUMOJIEHCTBHE 3aPSKEHHBIX TEll.
3. YCTpOoWCTBO U IENCTBUE 3JIEKTPOCKOINA.

4, DnekTpocTaTuyecKasi HHAYKIHS.

5. 3aK0H COXpaHEHHS JIEKTPUIECKHUX 3aPs/I0B.

6. [IpOBOTHUKY ¥ TUDJICKTPUKH.

1. MoaenrpoBaHuE CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJIA.

8. HcTOoYHMKN TOCTOSIHHOTO TOKA.

9. JlelicTBUS DJIEKTPUUYECKOrO TOKA.

10. DIIEKTPUYECKUM TOK B KUJIKOCTH.

11. l"azoBbIii paspsia.

12. N3Mmepenne cuiibl TOKa aMIepMETPOM.

13. H3mepeHwue dMEKTPUUYECKOTr0 HAMPSHKEHUS BOJIBTMETPOM.

14.  PeoctaT u MarasuH CONpOTHBIIEHUH.

15. B3anmoneiicTBre MOCTOSHHBIX MArHUTOB.

16.  MonenupoBaHue HEBO3MOXXHOCTHU pa3/iefieHus MOTI0COB MarHUTa.
17. MopnenupoBaHHue MATHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB.

18. OmpIT Dpcrena.

19. MarauTHOE€ 1oJie TOKa. DJIEKTPOMAarHmr.

20. JleificTBMEe MarHUTHOTO IOJISl HA ITPOBOJHUK C TOKOM.

21. DJIEKTPOJIBUTATENIh TOCTOSIHHOT O TOKA.

22.  VccnemoBaHue SIBJICHUS DJIEKTPOMATHUTHON MHITYKITUH .

23. OnbiTel @apanes.

24. 3aBUCUMOCTb HAMPABJIEHUS UHAYKIIMOHHOTO TOKA OT YCJIOBHM €ro BO3HUKHOBEHHUS.
25. DNEeKTPOreHepaTop MOCTOSHHOI O TOKA.

Jlabopamopusie pabomout u onvimot



OMnBITHI 110 HAOJIOJICHUIO DJIEKTPU3ALIUHN TEJ MHIYKIIMEH U PH COMPUKOCHOBCHHUHU.
HccnenoBanue neicTBUS 3JIEKTPUUYECKOTO OISl HA TPOBOJHUKH U JIUBIIEKTPUKU.
CoOopka u mpoBepka pabOoTHI JIEKTPUYECKOHN I[E€TTH TOCTOSIHHOTO TOKA.

W3mepenue u peryimpoBaHue CHIIbI TOKA.

AN I

N3Mepenue n perynmpoBaHue HaPsKECHUS.

6. Uccneoosanue 3aucumocmu cuivbl mMokKd, uoywjeco yepe3 pe3ucmop, Oom
CONPOMUGNIEHUS PE3UCTNOPA U HANPANCEHUS HA Pe3UCmope.

7. Onvimpl,  OeMOHCmMpupylowue 3a8UCUMOCMb  JJIeKMPUYECKO20  CONPOMUBTLEHUS]

npoeoOHuKa om eco OJZMHbl, I’lJlOWCl()M nonepevYroco cevenusl u mamepuaid.

8. Ilposepka npasuna crodxiceHusi HANPA}CEHUL NpU NOCIe008AMENLHOM COeOUHEeHUU
08YX pe3ucmopos.

9. Ilposepka npasuna 015 cuivbl MoKa npu NAPAIIEIbHOM COCOUHEHUU PEe3UCTOPOS.

10. Onpenenenne padoThl JIEKTPUUECKOr0 TOKA, UAYLIET0 YEPE3 PE3UCTOP.

11. OnpeneneHre MOIIHOCTH JIEKTPUYECKOr0 TOKA, BBIJICIIEMOM Ha PE3UCTOPE.

12. HccnenoBanve 3aBUCUMOCTH CUJIBI TOKA, U YILETO Yepe3 JIaMIIOUKY, OT HAIPSKEHUS
Ha Hell.

13.  Onpeodenenue KII/[ nacpesamens.

14,  HccnenoBaHue MarHMTHOT'O B3aMMOEH CTBHSI TOCTOSHHBIX MAarHUTOB.

15.  HM3yyeHWe MAarHUTHOTO TOJS MOCTOSIHHBIX MAarHMTOB NpPU WX OOBEIUHEHHU U
pasaencHu .

16.  HccnenoBaHue NEHCTBUS AIEKTPUUECKOT0 TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aMMOJIEHCTBHS KATYIIKH C TOKOM

Y MarHuTa OT CUJIBI TOKA M HAIIPABJICHUS TOKA B KaTYIIIKE.
18.  V3yuyeHwme neiicTBUS MAarHUTHOTO MOJIS HA TTPOBOJIHUK C TOKOM.
19. Koxcmpyuposanue u usyuenue pabomol 31eKmpoosucamens.
20. Namepenune KIIJ] anekTpoaBuraTeibHOM YCTaHOBKH.
21.  OmubITBI IO WCCICIOBAHUIO SBICHUS SJCKTPOMATHUTHOW WHIYKIIMH: WCCICIOBAHHE

W3MCHEHUM 3HAUCHUS U HamrpaBJICHHUA HHAYKIIHUOHHOI'O TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue IBJIeHHSA

Mexannueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCHTENBHOCTH
MEXaHUYECKOro  JBWXKEHUsA. PaBHOMepHOE IpsAMOIMHENHOE IBUXKEHHE. HepasHomepHoe
npsamoauneiinoe oeudicenue. CPEmHSSl U MCHOBEHHAS CKOPOCMb mena Nnpu HepasHOMEPHOM

O08UMCEHUU.



Yckopenue. Pasnoyckopennoe npamonunelnoe ogudcenue. CBodbogHoe nagenue. Onvimoi
Tanunes.

Jluneiinas u y2nosas ckopocmu. Llenmpocmpemumenvhoe yckopenue.

IlepBeiii 3akoH HproTona. Bropoit 3axkon Hsrorona. Tperuit 3akon Hsrorona. [lpunyun
Cynepno3uyuu Cui.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenusi: cuia mpenus CKOJIbIHCEHUS, CUIA MPEHUsl HOKOS,
opyaue 8u0bl mpeHusl.

Cuia TSDKECTH 1 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOAHOT0 MaJAeHHUS. /[eudicerue
naanem eokpyz Coanya (MC). Ilepsas kocmuueckas ckopocms. Hesecomocms u nepecpysu.

PaBHOBecue MatepuanbHOil TOUKU. ADcoromuo meépooe meno. Pasnosecue meépooco mena
C 3aKpeniénHol ocoio epaujerus. MoMeHT cuibl. [lenmp masxcecmu.

Nmnynec Tena. Mzmenenue umnyavca. Hmnynvc cunvi. 3aKOH COXPAaHEHUS HMMITYJIbCA.
PeaktuBnoe npuxenue (MC).

Mexanuueckass pabora u MoIIHOCTb. Pabota cun Tsxectu, ynpyeocmu, mpenus. Césasv
onepeuu u pabomsi. [loTeHLUanbHAs SHEPrus Tena, IMOAHSITOrO HAaJl TMOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvuas suepeus cocamoul npyxcunsi. Kunernueckas sueprus. Teopema o Kunemuueckou

oHepeuu. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPruu.

emoncmpauyuu
1. Ha6JIIO,Z[eHI/I€ MEXaHNYCCKOIro ABMIKCHUA TCJIa OTHOCHUTCIIBHO Pa3HbIX TCII oTcuéTa.
2. CpaBHeHUE MyTed U TPAEKTOPUI ABMYKEHUS OJHOTO M TOTO K€ Tella OTHOCUTEIIbHO

pa3HBIX TEN OTCUETA.
3 W3mepeHne ckopocTy U YCKOPEHHUS MPSIMOIMHEHHOTO IBHKEHUS.
4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JBUKEHHUS.
5 HaGumoienune nBukeHus Tea o oKpyKHOCTH.
6. HaGmonenne MexaHMYeCKUX SBJIEHUH, IPOUCXOIAIIMX B CHCTeMEe OTcyéra

«Tenexkay npu eé PaBHOMCPHOM U YCKOPCHHOM ABWKCHHUHW OTHOCUTCIIBHO KaOuHeTa q)HSI/IKI/I.

7. 3aBUCUMOCTb YCKOPEHUS T€Ia OT MACChl TEJIA U ACUCTBYIOLIEH HA HETO CHUJIBL.
8. Haburoienune paBeHcTBa CHII IPU B3aUMOZAEHCTBUM TEI.

9. N3meHeHue Beca Tea Ipu YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya umnynbca mpu B3auMOJAECHCTBUAM TET.

11.  IIpeoGpa3oBaHus SHEPTUU MPU B3aUMOAECHCTBUU TEIl.

12. CoxpaHeHHe UMITYJIbCa IIPA HEYIIPYTOM B3aUMOJIEHCTBHH.

13. CoxpaHeHne uMIyJbca Ipyu adCOMIOTHO YIPYTOM B3aUMOJIE€H CTBUH.

14. Habnronenme peak THBHOTO JIBUKEHUSI.

15. COXpaHeHI/Ie MEXaHUYECKOM OHCPIruv nNpu CBO60)IHOM IIaacCHHuu.



16.  CoxpaHeHHe MEXaHWYECKON SHEPrUH MPH JIBUKEHUH TeJa MO 1eHCTBUEM MPY>KUHBI.

Jlabopamopusvie pabomul u onvimul

1. Koncmpyupoeanue mpakma ons pazeona u oanbHeliuie2o pagHOMEPHO2O OBUNCEHUSL
WapuKa U menextcKu.

2. Omnpenenenue cpeaHed CKOPOCTH CKOJBbXKEHUs OpycKa WIIM JBUKEHHUS IIapUKa IO

HaKJIOHHOW IJIOCKOCTH.

3. OmnpeneneHne yCKOpeHHUsl Teja MPU PaBHOYCKOPEHHOM JBHUKEHHM IO HAKJIOHHOU
MJIOCKOCTH.
4. HccnenoBanue 3aBUCUMOCTH Iy TH OT BpEMEHH IIPU PAaBHOYCKOPEHHOM JIBUYKEHUU 0€3

Ha4yaJIbHOM CKOPOCTH.
5. [Ilposepka cunomeswvl: eciu Npu pasHOYCKOPEHHOM OBUICEHUU De3 HAUAIbHOU CKOPOCMU

nymu OMHOCAMCA KAK p;zd Heuémuwix uuceil, mo coomeemcmeyruue npomMesNCymKu epemenHu

00UHAKOBUL.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUS CKOJBXCHHS OT CHIIBI HOPMAJIBHOTO
JIABJICHHUSI.

7. Omnpenenenre KodHPUITUEHTa TPEHUSI CKOJIbKCHUS.

8. Onpenenenue )KECTKOCTH MPYKUHBL.

9. OmnpeneneHne pabOTHl CHIBI TPEHHS IIPU PABHOMEPHOM JIBIXKEHHH Teja II0

TOPU30HTAIBHON TOBEPXHOCTH.
10. Omnpenenenne pabOThl CHIIBI YINPYTOCTH MpPH TOABEME Tpy3a C HCIOIH30BAHUEM
HEMOJIBFYKHOT'O U TTOJIBUYKHOTO OJIOKOB.

11. N3ydeHne 3aKk0Ha COXpPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckue Koj1e0aHUsI M BOJIHbBI

KonebatensHoe nBmwxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOAHWIA: TMEpHoJ, YacToTa,
aMIummTyga. Mamemamuyeckuil U npyocuHuwlt.  masmuuku. Ilpespawenue duepeuu npu
KOJ1e06amebHOM OBUNCEHUU.

3aryxatomue kKonedanus. Beinyxnennsle kosnebanus. Pesonanc.

Mexanudeckre BOMHBI. CBOMCTBAa MEXaHUYECKUX BOJH. [Ip00oibHble U nonepeunsie 801Hbl.
Jlnwuna eonnvl u ckopocmv e€é pacnpocmpanenusi. MexanHuueckue 601HbLI 8 MEEPOOM mele,
ceticmuveckue 60.Hwl (MC).

3ByK. [ pomrxocms 36yka u évicoma moua. Ompasicenue 36yka. Mngpazeyx u yiempaseyx.

Hemoncmpayuu

1. HaGmoienne konebanuii TeJI O ASHCTBHEM CHJIBI TSDKECTH M CHITBI YIIPYTOCTH.

2. Habmonenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.



Ha6J’IIO,I[eHI/Ie BbIHYXXIACHHBIX KoJIEOAHHH U pE€30HaHCa.

3

4, PacnipoctpaneHue npoao0JIbHBIX U TTOMEPEUYHBIX BOJH.
5 HaGuroieHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6

AKyCTUYECKHI pe30HaHC.

Jlabopamopusie pabomul u onvimul

1. Omnpexnenenne 4acTOTH U Meproja KoneOaHu MaTeMaTHIECKOT0 MasTHUKA.

2. Omnpenenenre 4acTOTHl M EPHOIa KoJIeOaHUH MPY>KUHHOTO MasiTHUKA (21eKMPOHHASA
oemoncmpayus).

3. HccnenoBanue 3aBUCUMOCTH TeproJia KOieOaHUM MOJBEIIEHHOIO0 K HUTU I'py3a OT

JUTMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTHU MEpUoia KoeOaHU MPYKUHHOT'O MasiTHUKA OT MaccChl
rpy3a (31eKmpoHHas 0eMOHCMPAYU).

5. [IpoBepka HE3aBUCUMOCTH TepuoAa KoieOaHWil rpysa, MOABEIIEHHOIO0 K HUTH, OT
Macchl rpysa.

6. OnbITel, JAEMOHCTPHUPYIOIIME 3aBHCHUMOCTh Tepuoja Koue0aHWil Mpy>KHMHHOTO
MasiTHHKA OT MACChI TPy3a U KECTKOCTU MPYKUHBL

7. W3mepenue yckopeHusi CBOOOIHOrO MaieHus (2J1eKmMpPOHHAA 0eMOHCIMPaYUs).

Pa3nen 10. DiiekTpoMarHuTHOE 110JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
3H€KTpOMaFHI/ITHOe IIoJI¢€. QHGKTpOMaFHI/ITHBIe BoaHEl. Ceolicmea INEKMPOMACHUMHbBLX 6OJIH.
Llkana IJIEKMPOMASHUMHBbLX 6O.JIH. Hcnonvzosanue OJIEKMPOMACHUNIHBLX 60JIH 0151 COMOBOU CEA3U.

DnexTpoMarauTHas npupoja csera. CkopocTh cBeTa. BoiHOBbBIE CBOMCTBA CBeTa.

Hemoncmpayuu
1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BoxHoBBIE CBOMCTBA CBETA.

Jabopamopuvie pabomut u onvimur®

1. N3ydenue cBOWCTB 3J€KTPOMArHUTHBIX BOJIH € IIOMOIIBIO MOOUIIBHOTO TeJe(oHa.

Pa3znesn 11. CBeToBble siBJIeHUSA

JlyueBass Mopmenb cBeTa. VICTOUHHMKHU cBeta. [Ipsamonumelinoe pacnpocmpaHeHue ceéemd.
3ammenus Connya u Jlynvr. OTpaxkenue ceta. [11ockoe 3epkano. 3aKkon ompasxcenus ceema.

[Tpenomnenue cBera. 3aKOH MpeJIOMIICHUs cBeTa. [lonHoe eHympenHee ompasiceHue ceemad.
Hcnonvzosanue noino2o 6HympeHnHe20 ompaxdceHus 8 ONMUYecKux c6emosoodx.

Jlunza. Xox nyueit B nuH3ze. Onmuyeckas cucmema Gomoannapama, MUKpockona u

meneckona (MC). a3 xax onmuueckas cucmema. bauzopykocme u danvnozopkocms.



Pasznoowcenue bHenoco ceema 6 cnexkmp. Onwvimer Hviomona. Cnodcenue cnekmpanibHulx
Y6emoe.
Hemoncmpayuu
[IpsimonnHEHOE pacnpoCTpaHEHUE CBETA.
OTtpakeHue cBera.
[Tony4yenne n306paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTtuyeckuii CBETOBO/.
XoJ iydei B cobuparoiiel JuH3e.
Xon JIydel B pacCEeUBAIOLIEH JIMH3E.

[Tonmyuenue n3o00pakeHUN C MOMOIIBIO JIMH3.

© o N o O kw0 Dd -

HpI/IHHI/IH nencTBUs Q)OToannapaTa, MHKPOCKOIIa U TCJICCKOIIA.

[N
e

Monens riasa.

[N
=

Paznoxxenune 6enoro cBera B CIIEKT).
12.  Tlomydenue Oeyioro cBeTa NpH CIOKEHUHU CBETa Pa3HBIX I[BETOB.

Jlabopamopusvie pabomul u onvimul

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPayKE€HHsI CBETOBOTO JIyda OT yrjia MaJeHHUs.
2. N3ydenue xapakTepucTHK U300pa’keHUs IpeMeTa B IJIOCKOM 3epKajie.
3. HccnenoBanue 3aBUCMMOCTH YTJIa MPEJIOMIICHUS CBETOBOTO JIyda OT yria maJeHus Ha

IPaHULE «BO3JyX—CTEKIION.
4. [Tomyuenue n3o0pakeHUM ¢ MOMOIIBI0 cOOMparoNIel TUH3HI.
5. Onpenenenne (GOKYCHOTO PACCTOSIHUSI U ONMTHYECKOH CHIIBI COOMparoIiel JIMH3bI

(21eKmponHan demoncmpayus).

6. OMBITHI IO PA3JIOKEHHUIO OEJIOr0 CBETA B CHEKTP (2/1eKMPOHHAA 0eMOHCIMPAYUSL).
7. OnpITEl 110 BOCHPHUATHIO [[BETA MPEIMETOB MPU UX HAOIIOAEHUM 4Yepe3 IIBETOBbHIE
GUIBTPHIL.

Pa3nen 12. KBanToBBIE siBJICHHS

Onvimer Peszepghopoa v nnanerapHas Mojenb atoma. Mojaens atroma bopa. Hcnyckanue u
nozuowenue ceema amomom. Keanmui.

PamnoaktuBHOCTE. Anvgha-, OGema- u eamma-usnyyenusi. CTpOeHHE aTOMHOTO sJIpa.
Hyxnonnas moodens amommnoeo s0pa. Hzomonwvl. Paouoakmuenvie npespawenus. Ilepuoo
noaypacnada amomHulx soep.

SnepHble peakiuu. 3aKOHBI COXPAHEHUsI 3apsA0BOTO U MacCOBOT0 yucenl. Peakyuu cunmesa

u oenenus s0ep. Uemounuku snepeuu Connya u 36¢30 (MC).



SnepHast sHepreTHka. Jeticmsus paouoakmusHuix usyyerutl Ha scusvle opearusmol (MC).

Hemoncmpayuu

1 CreKTpbl U3IIy4EeHHS U TTOTJIONICHHUS.

2 CriekTpbl pa3IMYHbBIX Ta30B.

3 CrniekTp BogOpoaa.

4, Habmonenue TpekoB B kamepe Bunbcona.

5 Pabora cuérunka HOHU3UPYIOIUX U3Ty4EHHUH.

6 Perucrpanms u3mydeHus NpupoIHbIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopusie pabomul u onvimeul

1.  Habniooenue cniownslx u 1uHeu4amoix CReKmMpOos U3iy4eHus.

2. HccnenoBanue TpeKoB: M3MEPEHHE DHEPTMM YAaCTHULIBI 110 TOPMO3HOMY MyTH (IO
doTorpadusam) (3.1ekmponnan demoncmpayus).

3. N3mepenne paanoakTUBHOTO (hoHA (21eKMPOHHAA OeMOHCMPAUUL).

IHoBTOPUTENBHO-00001IAIO I MOTYJIb

[ToBTOpHTENHHO-0000MAOIMNN MOAYJH MIPEAHA3HAYEH I CHCTEMaTH3aIllii U 0000IIeH st
IPEAMETHOTO COACPKAHMS M ONBITA JEATENbHOCTH, MPUOOPETEHHOTO MPH M3YYEHUU BCETO Kypca
bu3uKH.

[Tpu M3ydeHun MaHHOTO MONYJISl PEaTM3YIOTCS U CUCTEMATHU3UPYIOTCS BUBI JEATEILHOCTH,
Ha OCHOBE KOTOPBIX 00€CIIEYNBACTCS JOCTHIKEHUE MPEIMETHBIX U METANPEAMETHBIX TUTAHUPYEMbIX
pe3ybTaTOB O0Oy4YeHHUs, (POPMUPYETCS €CTECTBEHHO-HAYYHAs TPAMOTHOCTh: OCBOEHHE HAy4YHBIX
METOJIOB HCCIIEOBAaHUS SIBIICHUNM TMPUPOJbI M TEXHHUKH, OBJAJECHHUE YMEHUSIMH OOBACHSITH
dusnyeckue SBICHUS, TPUMEHSS MOJy4YeHHbIE 3HaHUs, PelaTh 33/1a4i, B TOM YUCJIe KayeCTBEHHbIE
U SKCIIEpUMEHTAbHBIE.

[IpyHIMNIMATBEHO AEATEIbHOCTHBIN XapaKTep JAHHOT O pa3/ielia pealin3yeTcs 3a CYET TOro, 4To
y4aIuecs BBIONHSIOT 33JJaHUs, B KOTOPBIX UM TIpeJiaraceTcs:

" Ha OCHOBE MOJIyYEHHBIX 3HAHUU PacO3HABATh U HAYYHO OOBSICHATH GU3NYECKUE SIBICHUS
B OKPY>KaroIllell PUPOJIE U MOBCEHEBHON KU3HU;

" WCHOJB30BAaTh MO/ PYKOBOJICTBOM IEAarora HayuyHbIE€ METOABI UCCIEAOBAHUS (PU3HUECKUX
SIBJICHUH, B TOM YHUCJIE JIJIS1 TPOBEPKH TUIIOTE3 U MOTYUCHHS TEOPETHIECCKU X BBIBOJIOB;

* OOBSCHATH C OMOPOM HAa NUIAKTUYECKUM Marepuan mociie OOCYXIEHHUS C MeAarorom

HAy4YHBIC OCHOBBLI HanboJyiee Ba)KHBIX ,IIOCTI/I)KGHI/II\/JI COBPCMCHHBIX TGXHOJ’IOFHfI, Hanpumcep,



NPAKTHYECKOTO UCIIOJIb30BAHMUS Pa3IMYHBIX HCTOYHUKOB SHEPTUU Ha OCHOBE 3aKOHA MPEBPAIIICHUS U
COXpPAaHCHUA BCCX U3BCCTHBIX BUAOB OHCPIrUHU.

Kaxngas #3 TeM JaHHOrO pas[elia BKIHOYAeT SKCIHCPHUMEHTAIbHOE HCCIICIOBAHUE
00001Ia0IIero XapakTepa Ha YCMOTPEHHE IMe[arora W MpH ero moMoind. Pasmen 3aBepiiaeTcs

MPOBEACHUEM JUATHOCTUYECKOW U OIICHOYHON PabOTHI 32 KypC OCHOBHOM IIKOJIBI.

I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O IIPEJIMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

B nenom pesynprathl ocBoeHMsI oOydarommmucs c¢ 3IIP yuebHoro npenmera «dusmka»
JOJDKHBI COBHAAaTh ¢ pesyibTatamu denepaibHOW pabodeil mporpaMMmbl OCHOBHOI'O OOIEro
o0Opa3oBaHwUsI.

Hau0onee 3HaUNMBIMU SIBJISIOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:

B pesynprate u3yueHus (U3MKKA Ha YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs Yy
obyuaromierocs ¢ 3[1P 6yayT cpopMupoBaHbl CIEAYIOMIME JINYHOCTHBIC PE3YJILTATHI B YACTH:

1) maTproTHYECKOr0 BOCIIUTAHHUS:

MPOsIBJICHHE WHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHMCKOW (PH3UYECKOM
HAyKU;

[IEHHOCTHOE OTHOIIICHUE K JJOCTH)KEHHUSAM POCCUHCKUX YUEHBIX-(DU3UKOB;

2) rpakJIaHCKOT'0 U JyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIEHMH OOIIECTBEHHO-3HAYUMBIX M 3THUECKHX
npo0sieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (pu3mku;

OCO3HAHME BAXXHOCTU MOPAJIbHO-ITUYECKUX TPUHIIUIIOB B I€SITEIBHOCTH YUEHOT O;

3) 3CTEeTUYECKOro BOCUTAHUS:

BOCIIPHUATHE ICTETUYECKMX KadyecTB (PU3MUECKOW HAYKH: €€ TapMOHHYHOTO IOCTPOCHUS,
CTPOTrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HaY4YHOT'O TTO3HAHUS:

OCO3HAHUE IEHHOCTH (DU3MUECKON HAyKM KaK MOIIHOIO WHCTPYMEHTAa IO3HAHHS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJIOT M, BAXKHEHIIIEW COCTABISAIOIIEH KYJIbTYPbI;

pa3BUTHE HAYYHOM JII0003HATENIBHOCTH, HHTEPECa K UCCIIeI0BATENbCKON AeSTENbHOCTH;

5) dopmupoBaHUS KYIbTYPhI 3A0POBHS ¥ SMOLMOHAIBHOTO OJIarOnONyYus:



OCO3HAHUE I[EHHOCTU 0e30macHoro o0pasa KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BXHOCTH TpPaBHJI OE€30MACHOTO MOBEACHUS Ha TPAHCIOPTE, Ha JOpOrax, ¢ JJIEKTPUUYECKUM U
TEMJIOBBIM 00OPYIOBAHUEM B JIOMAIITHUX YCIIOBHSIX;

chOpPMHUPOBAHHOCTh HaBBIKA pedieKkcun, Mpu3HAHUE CBOETO IIpaBa Ha OMMOKY M TAKOTO JKe
npaBa y Apyroro 4ejioBeKa;

6) TpyZAOBOTO BOCIIMTAHMUSL:

7) aKTUBHOE y4acTHe B PEIICHUH MPAKTUYECKUX 3a7a4 (B paMKax CeMbH, 00pa30BaTeIbHOMN
OpraHu3alli¥, HACEICHHOTO0 TIYHKTa, POJHOTO Kpas) TEXHOJOTHYECKOW W  COLUAIBHON
HATPABICHHOCTH, TPEOYIOIIMX B TOM YHCIIC M PU3NICCKIX 3HAHUN;

MHTEPEC K MPAKTUIECKOMY U3yUEeHUIO podeccuii, CBSI3aHHBIX C (DU3UKOM;

8) 9KOJIOrM4eCKOr0 BOCIIUTAHUS:

OpHEHTallUsd Ha MpUMEHEeHHe (U3NYECKUX 3HAHUU IS pelieHus 3aJad B 00JIacTH
OKPYXAIOIIeH Cpeabl, MIAHUPOBAHUS MOCTYNKOB M OIEHKM MX BO3MOXXHBIX MOCIEICTBHH IS
OKpY’KaIOIIEH Cpenbl;

0CO3HAHUE TI00aTBHOr0 XapakTepa SKOJIOTHYECKUX MPOOIeM U MyTel UX peIICHUs;

9) amanTanuu K U3MEHSIOLIMMCS YCIOBUSAM COIMANIBHON U IPUPOAHOMN Cpebl:

NOTPEeOHOCTH BO B3aUMOJICHCTBUY TPU BHITIOJIHEHUU UCCIICIOBAHUI M MPOCKTOB (PU3HUYECKON
HAIPaBJICHHOCTU, OTKPBITOCTH OMBITY U 3HAHUSAM JIPYTHUX;

MOBBIILIEHNE YPOBHSI CBOEH KOMIIETEHTHOCTU Y€pe3 MPAKTUUECKYIO AeATEebHOCTb;

noTpeOHOCTH B JOPMHUPOBAHUH HOBBIX 3HAHH, B TOM YHcIie (OPMYIHPOBATH UCH, TIOHSTHS,
TUTIOTE3BI O U3HYECKUX OOBEKTaX U SIBICHHSIX;

OCO3HaHME NePHUITUTOB COOCTBEHHBIX 3HAHUW U KOMITETEHTHOCTEH B 00macTu Hpu3mku;

MJIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUU HOBBIX (PM3MUECKUX 3HAHUIA;

CTpPEMJIEHH € aHAJIM3UPOBATH U BBISBISITH B3AaUMOCBS3H MPUPOBI, 0OIIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCIOJIb30BaHNEM (PU3HUECKHUX 3HAHUM;

OLICHKa CBOMX JEUCTBUH C Yy4€TOM BIMSHHUS Ha OKPYXKAIOIIYI0 Cpeay, BO3MOXKHBIX
r100IBHBIX TTOCIICACTBUMN.

METANPEJIMETHBIE PE3YJIBTATBI

Osnaodenue yHugepcanbHblMu y4eOHbIMU NO3ZHAGAM eTbHBIMU 0CTICH GUAMU:

1) 6a30BbIE JIOTHUECKKE JICHCTBUS:

BBISIBIISITh U XapaKTEPHU30BaATh CYIIECTBEHHBIC TPU3HAKN 0O0BEKTOB (SIBJIICHUH);

YCTaHABIMBATh CYIIECTBCHHBIN MpPHU3HAK KJIACCH(UKAIIMU, OCHOBAHUS JJIsI OOOOIICHHS H
CpaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U TNPOTHBOPEYHUS B pacCMaTpUBAEMbIX (DaKkTaxX, JAHHBIX H

H36J'HOZI€HI/I$[X, OTHOCAIIUXCA K (1)I/ISI/I‘ICCKI/IM SABJICHUSAM



BBISIBJIATh MPUYUHHO-CIECTBEHHBIC CBSI3W TMpPU H3yYEeHUU (U3MUECKUX SBJICHUH W
MPOIIECCOB, TPOBOAUTH BBIBOJIBI C HCIIOIH30BAHUEM ESAYKTHBHBIX U MHAYKTHBHBIX YMO3AKIIIO YCHHIA,
BBIJIBUTATh THUIIOTE3Bl O B3aUMOCBS3AX (U3NYCCKUX BCIUYHH, TPU HEOOXOJUMOCTH TOJ
PYKOBOJICTBOM YUYHUTEJIS,

BBIOMpaTh Croco0 pemieHust y4eOHOH ¢u3ndeckoil 3amadyn (CpaBHEHUE HECKOIbKUX
BApHAHTOB pEIUICHHsI, BHIOOP HauOosiee MOAXOMASIIEr0 ¢ y4ETOM CaMOCTOSITENBHO BBIIEICHHBIX
KPUTEPHUERB) MO PYKOBOJICTBOM YUHTEJIS.

2) 6a30BbIC MCCIIEIOBATEILCKHUE JICHCTBHS:

UCIIOJH30BaTh BOIIPOCHI KaK MCCIIE0BATEIILCKUI HHCTPYMEHT TTO3HAHUS;

OPOBOAUTH IO IUIAHY OIBIT, HECIOXKHBIM (U3HYECKUH DIKCIEPUMEHT, HeOOJbIIoe
uccliiefoBanre (U3NYECcKOro sIBJICHUS, TPU HEOOXOIUMOCTH OJI PYKOBOACTBOM YUUTES;

dbopmynrpoBaTh 0000IIEHNS U BBIBOBI IO Pe3yIbTaTaM MPOBEAEHHOI0 HaOII0IEHNUS, OTIbITA,
UCCJIEZIOBAHHUS C ONOPOM Ha IJIaH/aJIrOPUTM.

3) pabota ¢ uapop™MaIIHECii:

OPUMEHSTh pPa3UYHble METOABI, HHCTPYMEHTHI W 3alpochl MPH IOUCKE U OTOOpe
uHpopMaIuu WIM JaHHBIX C YYETOM MNPEAJIOKEHHOW YydyeOHOM (U3MYECKOW 3aJadd, IpH
HEO0OXOIMMOCTH TIOJT PYKOBOJICTBOM YUHUTEIIS;

AHAM3MPOBATh, CHCTEMATU3UPOBATh HMH(DOpPMAIMIO pa3IMYHBIX BHJIOB U  (Hopm
MPEACTABIICHUS;

CaMOCTOSITENIFHO BBIOMpAaTh ONTUMalbHYI0 (opMy TmpeacraBieHus HHOpMAUU W
WUTIOCTPUPOBATh pellaeMbIe 3a]a4 HECIOKHBIMU CXEMaMH, JMarpaMMaMu, HHOH TpaduKoil U ux
KOMOWHAIIHSIMU, IO/ PYKOBOJCTBOM YUHUTEJISL.

Osnadenue yHugepcanbHbIMu y4eOHbIMU KOMMYHUKAMUSHBIMU 0CIICH 8UAMU:

1) oOmenue:

B XOZle 00CYXKIEeHUSA Y4eOHOro MaTepuana, pe3yjJbTaToB J1ad0opaTOPHBIX pabOT U MPOEKTOB
3aJaBaTh BONPOCHI MO CYHIECTBY OOCY)XKIaeMOil TeMbl M BBICKa3bIBaThb HWJEH, HalleJIEHHbIC Ha
pelIeHNE 3a/1a91 U TTOJIepyKaHme 0JIaroXKeIaTeIbHOCTH O0IIEeHNS

COIOCTABIIATH CBOU CYKJICHUS C CY)KICHUSIMHU PYTHX YIACTHUKOB JIMajora, OOHapyXHBaTh
pa3nuyue u CXOJCTBO MO3ULINN;

BBIPAXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U TUCHbMEHHBIX TEKCTaX;

MyOJIMYHO MPENCTaBISATh PE3YJIbTATHI BHITOJTHEHHOTO (PH3UYECKOr0 ONBITA (IKCIIEPUMEHTA,
WCCIICIOBAHUS, IPOCKTA).

2) coBMeCTHasl 1€ATENbHOCTh (COTPYIHUYECTBO):

MOHUMATh U WCIIONB30BATh NMPEHMYIIECTBA KOMAHIHONM W WHIUBUIYaJbHOH pabOTHI MpH

pelIeHnr KOHKPETHOM (pu3ndeckoi mpoOieMsl;



MPUHUMATh €M COBMECTHOM €S TENbHOCTH, OPraHU30BBIBATH JEHCTBHUS 110 €€ TOCTUKEHUIO:
pacrpenensiTh poiu, 00CYXIaTh MPOLIECCH U Pe3yIbTaThl COBMECTHON paboThI, 00001IIaTh MHEHUS
HECKOJIbKHX YEJIOBEK;

BBIMOJIHATh CBOIO 4YacTb pabOThl, JOCTUras KaueCTBEHHOIO pe3ylbTata II0 CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUS C IPYTUMHU YWICHAMH KOMaH/bL;

OILICHMBATh KAaueCTBO CBOET0 BKJAJa B OOIIMH MPOAYKT MO KPHUTEPHUSM, CAMOCTOSTEIHHO
chopMyIMPOBaHHBIM YYaCTHUKaMH B3aUMOJIEHCTBUSI.

Osnadenue yHUGEPCANLHBIMU YUEOHBIMU PESYIAMUCHBIMU OCUICI EUAMU:

1) camoopranu3zanusi:

BBISIBJISITh TPOOJIEMBI B JKM3HEHHBIX U YYEOHBIX CUTYyalHsX, TPEOYIOIIMX /I pelIeHUs
bu3nyecKrx 3HaHUK;

OPHEHTHUPOBATHCS B PA3IMYHBIX MOAXOIAX MPUHATHS pelleHui (MHANBUAYAIbHOE, TPUHSATH E
pelleHus B IpyIIe, IPUHATHE PELIEHUN I'PYNIoNn);

COCTaBJIATh AJTOPUTM pelIeHUs (PU3NYECKON 3aJaduu WM IJIaHa HCCIEJOBaHUSA C y4ETOM
UMEIOIINXCS PECYPCOB B COOCTBEHHBIX BO3MOXKHOCTEH, MTO/I PYKOBOJCTBOM YUUTEIS.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY CHTYyallUM M IpeuiaraTh IJIaH €€ W3MEHEHUs, NMpU HEOOXOOUMOCTU IOJ]
PYKOBOJCTBOM YUHTEIS;

OOBSACHATh NPUUYUHBI JOCTHKEHUS (HEIOCTHKEHUs) Pe3yJbTaTOB JEATEIbHOCTH, HaBaTh
OLIEHKY MTPUOOPETEHHOMY OIIBITY;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIN U YCIOBUSIM.

3) SMOIMOHATILHBINA MHTEIJIEKT:

CTaBUTbH ce0s Ha MECTO APYroro 4eyoBeKa B XOJ€ CIIopa UM AUCKYCCUU HA HAy4YHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTroro.

4) npuHATHE ce0s U IPYTHX:

MpU3HABaTh CBOE MPABO Ha OMIMOKY MpPU pelieHnr (pU3NUecKuX 3a1ad UK B YTBEPKICHUSIX
Ha Hay4HBIE TEMBI U TAKOE XK€ IIPABO JPYroro.

HNPEJMETHBIE PE3YJIBTATBI

TpeOoBaHus K NMpeIMEeTHBIM pe3yJibTaTaM O0CBOCHUSI Y4eOHOro mpeamera «®usuka»,
pacnpeaeJeHHbIE 110 ToAaM 00y4eHHus

Pe3ynbTatel o rogaM GopMynupyroTCs 10 MPUHIUIY A00aBICHUS HOBBIX PE3YyJiIbTaTOB OT
roja K roay (pe3yJbpTaThl OUY€pEIHOro roia Mo YMOJIYAHUIO BKIIIOYAIOT Pe3yJbTaThl MPEIbIIYIINX

JIET).



7 KJIACC

[TpenmeTHBIE pe3ynbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTpaykaTh C(HOPMHPOBAHHOCTH Yy

00yyaroUMXxcs yMEHUH:

OPHEHTHUPOBATHCSI B TMOHSATUSX U OMEPHUPOBATh MMHU Ha 0a30BOM YpOBHE: (U3WYECKUE U
XUMHYCCKUE SIBJICHHS, HAOJIOJICHUE, OKCICPHUMEHT, MOJeNb, THIIOTe3a; CIUHUIIBI
(bU3NYECKNX BEIMIMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BelecTBa (TBEPAOE, )KUIKOE,
razoo0pa3Hoe); MEXaHUYECKOE JIBUOKEHUE (paBHOMEpHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TpPaeKTOpUs, paBHOACUCTBYIOIIAast cuj, jgedopmamnus (ympyras,
IIacTUYecKasi), HEBECOMOCTb, COOOMIAIOIIMECS COCYIbl, C OMOpPOH Ha AUIAKTUYECKUN
MaTepual

pa3nuyaTh sBJIeHUS (AudQy3us; TEmIoBOe ABM)KEHHE YacCTHIl BEIIECTBAa; PaBHOMEPHOE
JIBIDKEHUE; HEPAaBHOMEpPHOE [BW)XEHHE; HHEPIUS; B3aUMOJACHCTBUE TN, pasHogecue
meepovix mesl ¢ 3aKpeniéHHol OCbio épauyenuss; Tiepenada AaBICHHUS TBEPABIMUA TEJIAMU,
KUAKOCTAMHU M Tra3zaMu; aTtMmochepHOe J[aBlieHHe; TIUIaBaHWE Tell; IpeBpalleHus
MEXaHWYECKOW SHEPI'HH) I10 ONMMCAHUIO MX XapaKTePHBIX CBOHCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JJAHHOE (PU3UUECKOE SBJICHUE, I10CIIE IPEIBAPUTEIBHOTO 00CYXKACHHUS C
Me/1aroroM;

pacro3HaBaTh NPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SBIICHUH B OKPYXKAIOMIEM MHUpPE, B TOM
gricie (U3NYecKre SIBICHUS B IPUPOJIC: MPUMEPHI ABMKEHHSI C PA3IMIHBIMH CKOPOCTSIMHU B
JKUBOM W HEKHBOW TPHPOJE; ICHCTBUE CHIIBI TPEHHS B IPUPOJE M TEXHUKE; BIHSHHEC
aTMOC(EpHOT 0 JaBJICHUS Ha )KUBOW OpraHU3M; IJIaBaHUE PbIO; phIUard B TeJe YeI0BeKa; IPH
9TOM TEPEBOAWTH MPAKTUYECKYIO 3aJady B Yy4eOHYIO, BBIICISITh CYIIECTBEHHBIC
CBOWCTBA/TIpU3HAKH (DU3HUECKHUX SBICHHUI C TIOMOIIBIO MTEearora;

OIKCHIBATh W3YYCHHBIE CBOWCTBA Tel W (PU3WUECKHE SIBICHHS, HCIONB3YS (U3NIECKUE
BEIMYUHBI (Macca, 00bEM, IITOTHOCTH BEIIeCTBa, BPeMs, IyTh, CKOPOCTh, CPEAHSISI CKOPOCTh,
CWJIa YNPYrocTH, CUJIa TKECTH, BEC Tela, CHJa TpPEHWs, JaBiieHue (TBEPIOro Tena,
JKUJIKOCTH, Ta3a), BHITAJKMBAIONIAs CHUJIa, MEXaHW4Yeckass paboTa, MOUTHOCTb, TJIEYO CHUJIBI,
MOMEHT CHJIBI, KOX(QQOUIMEHT TOJIE3HOTO JEHCTBUS MEXaHHW3MOB, KHUHETHYECKas U
MOTEHI[MANbHAS DHEPIusl) C OMOPOH Ha CXeMy; MpPU OMHCAHUHM PACKPHIBATH (HU3UYECKUI
CMBICIT KCIOJB3YEMbIX BEJIIMYUH, MX OOO3HAYCHHS W CAWHHIBI (DU3HUYCCKUX BEJIHMYUH,
Haxooums Gopmynsl, cesa3vlearoujue OAHHYIO PUIULECKYIO BeIUUURY C OPYeUMU BETUYUHAMU,
cmpoums  2paguKku  U3YYEeHHbIX 3aeucumMocmeli U3UYECKUX GeiuuuH C OMOPOH Ha

JUJIAKTUYECKUN MaTepualr,



XapaKTepu30BaTh CBOWCTBA TeJ, (PM3MUYECKHE SIBJICHUS M TPOIECCHI, MCIIONB3Ys IpaBHIIa
CIIOKEHMsSI CUJ (BIOJIb OAHOW mpsiMoi), 3axon Iyka, 3axown Illackans, 3axon Apxumeoa,
npasuio pasHogecus pvivaza (OJ10Ka), «3010moe Npasuioy MexaHuku, 3aKOH COXpaHCHUS
MEXaHUYECKOU IHEPTUH; TIPU YTOM J1aBaTh CIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3ANUCHIBATNb
€20 MamemamudecKoe 8blpaxiceHue noo pPyKo80OCMEOM Nedazoea ¢ 00CyicoeHuem niaHa
pabomul;

OOBSCHATh (PU3MUECKUE SBJICHHMSI, TIPOIECCHI M CBOMCTBA TEJ, B TOM YKCIIC U B KOHTEKCTE
CUTyalluil TPaKTHKO-OPHUEHTUPOBAHHOTO XapaKTepa: IMpPH IMOMOINM Iearora BBISABISTH
MPUYUHHO-CJICICTBEHHBIE CBSA3U, CTPOUTH 00BsICHEHUE U3 1 —2 JIOTMYECKUX IIAroB ¢ OMOPO
Ha |—2 W3yYEHHBIX CBOWCTBA (HU3WYECKUX SBJICHHH, (PU3NYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH,

pelaTh TUMOBBIE PacyETHBIC 3a/1a4u B 1 IEHCTBUE C OMOPOW Ha aJTOPUTM, MTPEIBAPUTEIHHO
pa300paHHBIl COBMECTHO C TEAaroroM, MCIOJB3Ys 3aKOHBI M (OPMYIBI, CBSI3BIBAIOIIHE
(du3nyUecKre BEITMYMHBI: HA OCHOBE aHaIM3a YCJIOBHS 3a/1au 3alUChIBaTh KPATKOE YCIOBHE,
MOJICTABIIATh (U3MYECKHE BEIUYUMHBI B (OPMYJIbI W MPOBOAUTH PACUEThl, HAXOIHUThH
CIIPaBOYHbIC JaHHBIC, HEOOXOIUMBIC JUIS PEIICHUs 3a7ad, OICHHUBATH PEaJiCTHYHOCTD
MOJIYYCHHOU (PU3UUECKON BETUIMHBI,

pacro3HaBath MpoOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU (PHU3UYSCKUX METOIO0B
MocJe MPEeIBAPUTEIHLHOr0 O0CYKIEHHS C MeAaroroM; Mpu MOMOIIHM MeAarora B OMUCAHUHU
UCCIIC/IOBAHUS BBIICISTh IPOBEPSIEMOE MPEANOIoKeHne (TUIOTe3y), C OMOpoH Ha
JTUIAKTHYCCKUNA MaTepuan pa3jndaTh M WHTEPIPETUPOBATH IMOJYYCHHBIH pPe3yJbTar,
HAXOJUTH TOCTe 00CYKIEHUS C TIeAaroroM OIMMOKH B XOJI€ ONBITA, IeJaTh BBIBOJBI IO €ro
pe3yibTaTam;

YMETh HAXOAHTh C HCIIOIh30BaHHEM IU(PPOBBHIX 00pa30BATENBHBIX PECYPCOB OIBITHI IO
HaOMIOACHUIO (PU3UYECKUX SBICHUNW WM (U3HYECKUX CBOWCTB Tel: (HOpMyIupoBaTh
MIPOBEPSIEMbIC MPEIITOJIOKEHHSA, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO 000pYIOBaHUS C
OIOPOM Ha CXEMY, 3aIllMChIBaTh XOJ OMBITAa U (POPMYIHPOBATH BBIBOABI IO PYKOBOJCTBOM
Iemarora;

BBITIOJIHATh TPSMbIe H3MEPCHUS PACCTOSHUS, BPEMEHH, MAacChl Telld, 00bhEMa, CHIIBI U
TEMIIepaTypbl C HCIOJb30BAHUEM AaHAJIOrOBBIX M IU(POBBIX MPUOOPOB C OMOPOM Ha
QITOPHUTM; 3alMChIBATH MIOKAa3aHUS IPUOOPOB C yUETOM 33/1aHHOM a0 COMIOTHON MOTPEIIHOCTH
WU3MEPEHNN;

MPOBOJIUTH COBMECTHO C TIEJaroroM HCCIEIOBaHUE 3aBHCHMOCTH OJHON (pHu3ndeckoi

BCIMYHUHBI OT )Iperﬁ C UCIIOJIb30BAHHUEM IIPAMBIX H3MepeHI/Iﬁ (BaBI/ICI/IMOCTI/I nyTH



PaBHOMEPHO JIBHUKYILETOCS TeJla OT BPEMEHHU ABUKCHUS TENA; CUIbL MPEHUS CKOTIbIHCEHUSL OM
eeca mena, kavecmea 0o6paboOmKu no8epxXHOCmerl mejl U He3a8UCUMOCIU CUTbL MPeHUsl OMm
naOWaou  CONPUKOCHOGEHUs mel,  CUIbl  YNpYyeoCcmu Om  YOJIUHEHUS  NPYHCUHDL;
BLIMANKUBAIOWELL CUTIbL OM 00bEMA NOSPYHCEHHOU Yacmu meid U Om NJIOMHOCMU HCUOKOCTU,
€€ He3asUCUMOCU OM NIOMHOCMU Mmead, Om 2iAyOUuHbl, HA KOMOPYIO NO2PYHCEHO MENo;
VCA08UL NAABAHUS Mel, YCII08ULL PABHOBECUSs pblyazd U 010K08), TIOJl PyKOBOJICTBOM ITe/larora
y4acTBOBaTh B IJIAHUPOBAHUHM y4EOHOTO UCCIICIOBAHUS, COOUPATh YCTAHOBKY U BBIMOJIHATH
WU3MEPCHHUsS, CICAysl MPEeIIOXKEHHOMY IUIaHy, (UKCHPOBATH PE3yJbTAThl TOIYyYECHHOU
3aBUCUMOCTH (PM3MUECKHX BEJIMYWH B BHJIE TMPEIIOKCHHBIX TAaOIUI] U rpadUKoB, JEIaTh
BEIBOJIBI IO PE3yJIbTaTaM M CCIICIOBAHNS,

MIPOBOJIUTH KOCBEHHBIC H3MEpEeHUs (PU3HUECKUX BETMYHH (TUIOTHOCTh BEIEeCTBA JKUIKOCTH U
TBEPAOrO TeJa; CHJa TPEHUS CKOJBKEHUS; JAaBJICHHE BO3]lyXa;, BBITAJKHBAIOIIAs CHIIA,
JEHCTBYIOIIAs Ha TMOTPYXEHHOE B JKHJAKOCTh TENO; KOA(DPHUIMEHT MOJIE3HOrO ACHCTBUS
MPOCTHIX MEXaHU3MOB), CIENYS MPEIIOKECHHON WHCTPYKIIUH; P BBITTOTHEHUU U3MEPCHHIMA
MOJI PYKOBOJCTBOM IleJarora coOMpaTh SKCIEPUMCHTAJIBHYIO YCTAHOBKY W BBIYUCIIATH
3HAYEHHE HCKOMOM BEJINYHHEI,

co0JII0/1aTh MpaBUjIa TEXHUKHU O€30MacCHOCTHU MpH paboTe ¢ 1abopaTopHbIM 000PYAOBaHUEM
MOCJIC TIPEIBAPUTEIIBHOTO O0CYKACHHUS C TTEaroroM;

COMOCTABIIATH MPUHITUIIBI 1eH CTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIOIINECST COCYABl, OApOMETp, pbluar, MOABMIKHBIM M HEMOJBIKHBIN
0JIOK, HAKJIOHHAS TIJIOCKOCTh C OMOPOM Ha JTUIAKTUICCKHI MaTepHar,

XapaKTepU30BaTh MPUHIIUAIBI JICHCTBHS WU3YUYECHHBIX MPUOOPOB M TEXHUYCCKHX YCTPOHCTB
MOCTIE IPEBAPUTEILHOTO 00CYKIEHUS C ITeJaroroM ¢ OIOPOid Ha UX OMUCAHUS (B TOM YHCIIEe:
MOAMIUITHUKK, YCTPOMCTBO BOAOIPOBOA, THIPABINYCCKUN MTPEecC, MAHOMETP, BBICOTOMED,
MOPIITHEBON HACOC, apEOMETP), MUCIOIb3Ysl 3HAHHWS O CBOMCTBAX (PM3WYECKHX SIBICHHH WU
HeoOXoauMbIe (PU3NUIECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOIUTH TPUMEPHI / HAXOUTh HH()OPMAITHIO O TpUMepax MPaKTHUYECKOTO MCIIOIb30BAHMS
GU3NYeCKX 3HAHWK B TIOBCEAHCBHOW KU3HU JUIs oOecredeHHuss Oe30MacHOCTH IIpU
oOpamieHU ¢ TpuOOpaMU M TEXHUYCCKUMHU YCTPOMCTBAMH, COXPAHEHHUS 370POBbS U
COOJIIOJICHUSI HOPM 3KOJIOTHYECKOT0 ITOBEJICHUS B OKPYXKaloIel cpele;

OCYIIECTBJISATh C TOMOIIBIO Teaarora oT00p MCTOYHUKOB MH(popmaluu B cetu MHTEpHET
B COOTBETCTBHH C 33JIaHHBIM ITOMCKOBBIM 3aIlIPOCOM, Ha OCHOBE MMEIOIIMXCSl 3HAHUN U ITYTEM
CPaBHCHHS PA3JMYHBIX HWCTOYHUKOB BBIICISATH HH(POPMAIMIO, KOTOpas SBISCTCS

IIPOTUBOPEUNBOMN MM MOKET OBITh HEIOCTOBEPHOM;



UCIOJb30BaTh IPU BBIIOJHEHUH Y4E€OHBIX 3aJaHUM Hay4YHO-HONMYJISIPHYIO JIUTEPATypy
(bu3MUecKOro copepKaHus, CIPAaBOYHbIE MaTepualbl, pecypchl ceTd VIHTepHeT; BialeTh
npruéMaMHu KOHCIICKTUPOBAHHS TEKCTa, Mpeodpa3oBaHus WH(OOpMAIUKA U3 OJTHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3JaBaTh II0J] PYKOBOJCTBOM Iieflarora ¢ OOCYXJIEHHEeM IUIaHa paboThl KpaTKHeE
MUCbMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE 2—3 MCTOYHUKOB HH(OpMaINK (HPU3NUECKOTO
COZiepKaHus, B TOM UUCJE MyOJIMYHO eNIaTh KPaTKUE COOOIIEHMsS O PE3ybTaTaX MPOEKTOB
VI y4yeOHBIX MCCIEOBaHUI; TP 3TOM I'PaMOTHO MCIIOJIb30BATh W3Y4YECHHbIN MOHATUHHBIN
anmapar Kypca (U3MKH, COPOBOXAATh BHICTYIIJICHUE MTPE3EHTAIHEH;

IpU BBIIOJHEHUU Y4YEOHBIX IPOEKTOB M HCCIEJOBAaHUN I0J PYKOBOACTBOM II€Jarora
pacnpenelsiTh 00s13aHHOCTH B IPYIIIE B COOTBETCTBUU C ITOCTABJICHHBIMHU 33a4aMH, CIEJUTh
3a BBINOJHEHUEM IUIAaHA JEHCTBUM, aJeKBAaTHO OLICHUBATh COOCTBEHHBIH BKJIaa B
JIeTEIbHOCTh TPYMIBI;, BBICTPaUBaTh KOMMYHUKATHMBHOE B3aUMOJICHCTBHE, YYHUTHIBAS

MHCHHEC OKPYXKaroluXx.

8 KVIACC

[TpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaykaThb C(HOPMHPOBAHHOCTH Yy

00yJaroIXcsl yMEHHM:

OPHEHTHPOBATHCS B MOHATUSAX U ONEPHUPOBAaTh UMM Ha 6a30BOM YpOBHE: Macca U pa3Mepbl
MOJIEKYJI, TEIUIOBOE JBHKEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BELIECTBA,
KpUCTAJUIMYECKUEe W aMOp(dHbIE Tea, HACBIIEHHBIH M HEHACBHIIICHHBIH Map, BJIAXHOCTh
BO3JlyXa; TeMIepaTypa, BHYTPEHHss OJHEPrHs, TEIJIOBOM JBUIaTelb; JIIEMEHTAPHBIN
WIEKTPUYECKUHN 3apsill, IEKTPUUECKOE I10JI€, IMPOBOJHUKH U AUDJICKTPUKHU, IOCTOSHHBINA
IIEKTPUYECKHUM TOK, MATHUTHOE T10JIE;

pasnuyaTh SBJIEHHUS II0CJIE€ MPEABApUTEIBHOIO OOCYKIEHHS C IeAaroroM (TEmIoBoe
pacuMpeHue/cxxaTiue, Temionepenaya, TenjaoBOe paBHOBECHE, CMAayMBaHME, KalMWJUIIPHbIE
SBJICHUSI, UCTIapEHUE, KOHeHCallks, IIaBJIeHUE, KpUcTauin3anus (OTBEpAEBaHNE), KUIIEHUE,
Terionepesaya  (TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIyYEHHUE), ODIEKTpU3alus Tel,
B3aMMOJCHCTBUE 3apsAfoB, JACHCTBUS D3JIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMOJCHCTBUE MAarHUTOB, JACHCTBME MAarHUTHOI'O IIOJ1 Ha MPOBOJHHUK C TOKOM,
AJIEKTPOMAarHUTHAsI MHAYKLHUS) 1O O CAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JJaHHOE (PU3HUECKOE SIBJICHUE;

pacro3HaBaTh C IIOMOIIBIO II€Aarora IpOsIBICHHWE HW3YYEHHBIX (U3NYECKUX SIBICHUM

B OKPY)KalOIleM MHpE, B TOM 4YHCIIE (DPU3MUECKHUE SIBJIECHUS B INPUPOJE: MOBEPXHOCTHOE



HATSDKEHUE U KallUJUIIPHBIE SIBJICHUS B IPUPOE, KPUCTAILIBI B IPUPOAE, u3iaydeHue ConHua,
3aMep3aHue BOJOEMOB, MOpCKHE OpH3bl, O0pa3oBaHME pOCHI, TyMaHa, WHEs, CHEra,
AJIEKTPUUECKHE SBJICHUS B aTMOC(epe, EKTPUUECTBO )KUBBIX OPraHU3MOB; MAarHUTHOE MOJIE
3emiu, apeld MmosocoB, posib MAarHUTHOTO MOJIS 7S JKU3HU Ha 3eMJle, MOJSIPHOE CUSHUE;
OpU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a1adyy B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE
CBOWCTBA/TIpU3HAKH (PU3HUECKUX SBIICHHIA,

OIMCHIBATh IO PYKOBOJACTBOM Iiefarora ¢ OOCYXKJEHHEeM IllaHa padoThl HM3y4YeHHBIC
CBOMCTBa Ten U (u3MuecKkue sBIEHUS, UCMONb3Yys (pu3Hueckre BETUYMHBI (TeMIeparypa,
BHYTPEHHSISI SHEPrus, KOJUYECTBO TEIJIOTHI, yENbHasA TEIJIOEMKOCTh BEIIECTBA, YAECIbHAS
TEIJIOTa IIJIABJIEHUS, YJENbHAsl TEIUIOTa MapooOpa3oBaHUs, yAEJbHAas TEIUIOTa CrOpaHUs
TOIJIMBA, KOA((ULHEHT IMOJIE3HOTO JEHCTBUS TENJOBOM MAIIMHBI, OTHOCUTEJIbHAs
BJIQKHOCTb BO3yXa, JJIEKTPUYECKUH 3apsl, CUJIAa TOKA, 3JIEKTPUYECKOE HaIpsSHKEHHE,
CONPOTHUBIICHUE NPOBOAHUKA, yJE€IbHOE CONPOTHBIIEHHE BEIIECTBa, pabOTa M MOLIHOCTb
AJIEKTPUUECKOI'0 TOKA); MPU OMNMCAHUM MPaBMIBHO TPAKTOBATh C IOMOILBIO I€garora
(GU3NYEeCKUIl CMBICIT HCIOJb3YEMbIX BEJIUYMH, OOO3HAUYEHHUS W €IUHULbI (PU3HUecKuX
BEJIMYMH, HAXOAUTH (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMH
BEJIMYMHAMH, CTPOUTH T'paMKH N3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIHYUH;
OIIpEeIIATH MOCIIE MPEIBAPUTEIHHOr0 00CYKICHUS C EAaroroM CBOMCTBA Tell, (pusnyeckue
ABJICHUS W TPOLECCHI, HCIOJIb3Yysl OCHOBHBIE ITOJOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOM
TECOPUU CTPOEHUS BEIEeCTBA, MPUHIIUI CYMEPHO3UINH HoJiel (Ha KaueCTBEHHOM YpOBHE),
3aKOH COXpaHEHHs 3apsija, 3akoH Oma Juisl ydacTka uenu, sakou [[xcoyna—J/lenya, 3aK0H
COXpaHEHHUsl PHEPruH; MPH STOM HAXOJUTH CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €ro
MaTeMaTHYeCKOe BbIpaskeHHE ¢ ONOpoi Ha U poBble 00pa3oBaTeIbHbIE PECYPCHI;
COOTHOCHUTH 110/l KOHTPOJIEM Iefarora (pu3n4ecKue MpoLecchl U CBOMCTBA TEN, B TOM UUCIE
U B KOHTEKCTE CUTyallull IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, IpU MOMOLIM Nearora
BBISIBJIATH IPUUUHHO-CJIEJICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 1 —2 JTOrMYECKUX IL1aroB
¢ ornopoi Ha 1—2 M3y4yeHHBIX CBOMCTBAa (PM3UYECKUX SIBJIEHUH, (PU3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

pelaTth TUIIOBBIE pAaCUETHBIE 3aJadyd B 1—2 JEHWCTBHS C OHNOPOM Ha alIrOpUTM,
IPEABApPUTEILHO Pa300paHHbI COBMECTHO C MEJAroroM, MCIONb3ysl 3aKOHBI U (POPMYJIbL,
CBsI3bIBalOIME (PU3MYECKHE BEJIMUYMHBI: Ha OCHOBE aHalM3a YCIIOBUS 3aJayd 3aIllChIBATh
KPaTKOE YCJIOBHE, BBISIBIISITH HEAOCTATOK JAHHBIX JUISI PELICHUS 33a]]a4, BBIOMPATh 3aKOHBI U
bopmyIbl, HeOOXoaMMBbIE TS €€ pelieHus, TPOBOJUTH PACUEThl M CPAaBHUBATH IOTy4EHHOE

3HA4YCHHC (bHBquCKOﬁ BCJIIMYHHBI C U3BCCTHBIMH JAaHHBIMMU



UMETh MPEICTAaBICHHE O MPOOJieMax, KOTOPhIE MOKHO PEIIUTh MPU IMOMOUINA (PU3HUECKIX
METOJIOB TIOCIIC MPEABAPUTEIHLHOIO OOCYXKIEHHS C IEAaroroM; HCIOIb3ysl ONHCAHHE
UCCIIC0BAHNUS, BBIICISTH IPOBEPSEMOE MPEIIIOJIOKEHUE, OLICHUBATh [TPABUIIBHOCTD ITOPSIKa
NIPOBENICHHS UCCIICIOBAHMS, I€JIaTh BHIBOJIBL;

YMETh HaXOAWUTh C HUCIIOIb30BaHUEM LU(POBBIX 00pa30BaTENbHBIX PECYPCOB OMBITHI IO
HaOJFOICHIIO (DPU3UYECKUX SIBIICHUH M (PU3UYECKUX CBOMCTB Tel (KalMJUIIPHBIC SIBIICHHS,
3aBUCHUMOCTb JaBIICHHS BO3/AyXa OT €ro o0bEMa, TeMIlepaTypbl, CKOPOCTH Ipolecca
OCTHIBAaHUS/HATPEBAHUS NpPU  HM3IYYCHHH OT [BEeTa  H3JIyYaroleii/moriomaronen
MOBEPXHOCTH; CKOPOCTh HCIAPEHUs BOJABI OT TEMIEPaTyphl JKUAKOCTH W TUJIOMIAIH €&
NOBEPXHOCTH;  OJJIEKTPHU3allMsl Tel W  B3aUMOJAEHCTBUE  3JIEKTPUYECKUX  3apsJIOB;
B3aMMOJICHICTBME MOCTOSIHHBIX MAarHWTOB, BH3YyaJHM3alMs MarHUTHBIX MOJEH IOCTOSHHBIX
MarHUTOB; JEWCTBUS MAarHUTHOT O TIOJIS HA MIPOBOJIHUK C TOKOM, CBOKHCTBA AJIEKTPOMArHUTA,
CBOMCTBA  9JIEKTPOJIBUTATENSl MOCTOSHHOTO TOKAa): (OPMYJIMpPOBATh  IPOBEPSEMBIC
NPEeIIONIOKEHHs, COOMpaTh YCTAHOBKY M3 HPENJIOKEHHOTO O00OpYIOBaHMS C OMOPOH Ha
CXEMY; OIMCBIBATH XOJI OIBITA  (POPMYIHPOBATH BEIBOJIBI 1O PYKOBOACTBOM IEIarora;
UMETh MPEACTaBICHHS O M3MEPEHUU TEMIIePaTyphl, OTHOCHTEIFHOW BIIA)KHOCTH BO3JyXa,
CHJTBI TOK, HATIPSDKEHUS C MCIIOIb30BAHNEM aHAJIOT OBBIX TPHOOPOB U JATYMKOB (PH3HUECKUX
BEJIMYMH; TIPU TIOMOILM TeJjarora CpaBHUBATh Pe3yJIbTAaThl U3MEPEHUI ¢ y4€TOM 3a7aHHOU
a0COTFOTHOM MOT PEITHOCTH;

IPOBOJUTH COBMECTHO C TI€IaroroM HCCIEIOBaHHE 3aBHCHUMOCTH OIHOM (H3HUYeCKOn
BEJIMYHMHBI OT IPYTOH C UCIOIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTh COMTPOTUBIICHUS
NPOBOJHHMKA OT €T0 JUIMHBI, IJIOIAIU TTOMEPEYHOr0 CEUYEHHUS U yJeIBHOIO CONPOTHUBIICHHUS
BEIIECTBA IPOBOAHUKA; CHJBI TOKA, HAYIIEro dYepe3 NPOBOAHMK, OT HANPSDKEHHS Ha
IPOBOJHHUKE; HCCIIENOBAaHUE IOCIEJOBATEIPHOIO M  IMapajlIeNbHOTO  COSIUHEHHH
IPOBOJIHUKOB): IJIAHUPOBATH MCCIIEA0BaHNE, COOMPATh YCTAHOBKY U BBIIIOIHATH U3MEPEHH S
107l PYKOBOJCTBOM II€JJarora, Clieaysl MpeajoKeHHOMY IUIaHy, (UKCHpPOBATH Pe3yJIbTaThI
NOJTYYEHHOW 3aBUCHMOCTH B BHJE TaOJMI] U TPa(uKOB, MENaTh BBHIBOJBI MO PE3yJIbTaTaM
UCCIIE0BAHNUS MOCIE 00CYKICHHUS C NIearoroM;

COOTHOCUTh KOCBEHHBIC H3MEpeHHS (U3MYECKHX BeNWYHH (yIeNbHAs TEIIOEMKOCTD
BEI[ECTBA, CONPOTUBJICHUE IPOBOJIHKMKA, pab0Ta M MOIIHOCTH JJIEKTPHYECKOr'O TOKAa): C
MIOMOIIBIO TIEIarora MIaHUPOBaTh U3MEPEHHS, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
CIIeysl MPEeIOKECHHOW MHCTPYKIIMU, M BEIYUCIIATH 3HAUYCHHUE BEITMYUHBI;

co0JTr0/1aTh MpaBUjIa TEXHUKH 0€30MacHOCTH NMPH paboTe ¢ 1abopaTOpHBIM 000PYyI0BAaHHEM

MMOCJIC MPCABAPUTCIILHOIO O6CY)K,[I€HI/IH C I€aarorom,



COIIOCTaBJIATh C IIOMOIIBIO II€Jarora MPUHLUIBI JEHCTBUS HM3YYEHHBIX HpHOOPOB
U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONMHMCAHMS (B TOM YMCIE: CUCTEMa OTOIJIEHMS
JIOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETP, BOIBTMETP, CUETUUK DIEKTPUUECKOU
SHEPI'HH, FNEKTPOOCBETUTEIbHbBIE TPUOOPHI, HarpeBaTeIbHbIE AEKTPOIPUOOPHI (TPUMEPHI),
AIIEKTPUUECKHE MPEAOXPAHUTENN; 3JIEKTPOMArHUT, 3JIEKTPOABUTATENb TOCTOSHHOTO TOKa),
UCTIONIB3YSl METOJIMYECKHE MaTeprajbl O CBOMCTBAX (pU3MYECKUX SIBICHUN M HEOOXOIUMBIE
(du3nvecKre 3aKOHOMEPHOCTH;

pacio3HaBaTh MOCIE MPEABAPUTEIBHOIO 00CYKIEHUS C MEAAroroM MpoCThle TEXHUUECKUE
yCTpOHCTBA W HM3MEpHUTENIbHbIE MPHOOPHI IO CXeMaM M CXEMaTHYHBIM pPUCYHKaM
(KUIKOCTHBI TEPMOMETpP, TEPMOC, MCHUXPOMETP, TUTPOMETp, IBUTATEIh BHYTPEHHETO
CrOpaHHus, 3JIEKTPOCKOI, pEOCTaT); COCTABJIATH CXEMbl JJIEKTPUYECKUX ILemneil ¢
IIOCJIEIOBATENbHBIM U IapajuleIbHBIM COEIMHEHUEM JIIEMEHTOB, COOTHOCS YCIJIOBHBIE
0003HaYEHHUS IIEMEHTOB JIEKTPHUECKUX IIeTeH;

IPUBOAUTH IPUMEPBI/HAXOJUTh UHPOPMALIUIO O IpUMepax MPAaKTUYECKOro MCIOIb30BAHUS
¢u3MUecKNX 3HAHWM B IOBCEIHEBHOM JKM3HU IS oOecredeHus O€30IacHOCTH IIpH
oOpaiieHuu ¢ mnpuOOpaMu M TEXHUYECKUMH YCTPOWCTBAMH, COXpPAHEHMs 370pOBbS
U COOJIIOJIEHUSI HOPM 3KOJIOTMYECKOI0 MTOBE/IEHUS B OKpYKalolllel cpere;

OCYIIECTBIIATH C MOMOILBIO MTejarora mouck nHpopManuu GU3NIECKOro CoAepKaHus B CETU
WHTepHET, Ha OCHOBE MMEIOIIMXCS 3HAHUM M IyTEM CpPaBHEHUS JIONOJHUTEIBHBIX
MCTOYHHUKOB BBIIENATH HH(OPMAIINIO, KOTOpas ABJSETCS MPOTUBOPEUNBOIN UM MOXKET OBITh
HEJIOCTOBEPHOMU;

UCIOJb30BaTh MPH BBHIMOJHEHUH Y4YeOHBIX 3aJaHUN OTOOpaHHYIO I€AaroroM Hay4yHO-
HOMYJIAPHYIO JUTEPaTypy (U3NYECKOro COJEp)KaHMs, CIIpaBOYHBbIE MaTepuajbl, PECypChl
ceru UMHrepHer; Biaaerb MNpuéMaMM KOHCIEKTHPOBAHHUS TEKCTa, IpeoOpa3oBaHUsd
nH(pOpPMAIUU U3 OTHOM 3HAKOBOW CHCTEMBI B IPYT'YIO C OTIOPO Ha aJITOPUTM U YTOUHSIOIIH e
BOIIPOCHI [1€/1arora;

CO3/1aBaTh MOJA PYKOBOACTBOM Iefarora ¢ oOCyXJeHHeM IJlaHa paOoThl MUCbMEHHBIE U
KpaTKHe YCTHble cooOueHus, o00o00mas HHPOPMALUI0 W3 HECKOJbKUX HCTOYHUKOB
¢u3nyeckoro copepKaHus, B TOM YUCJE IMyOJIUYHO MPEACTaBISATh PE3YyIbTaThl IPOEKTHOM
WM MCCIIE0BATEIbCKON JAESITENbHOCTH; MPU 3TOM TPaMOTHO HCIOJb30BATh W3y4YEHHBIN
MOHATUHHBIN anmapat Kypca (pU3HKH, COMPOBOXK/IATh BBICTYILUICHUE TIPE3CHTAIINCH;

IpU BBHIMOJTHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHMNM (PU3MYECKUX MPOLECCOB IO
PYKOBOACTBOM [I€Aarora pachpeaeisaTb OO0S3aHHOCTH B TpyINIe B COOTBETCTBUU C

IIOCTAaBJICHHBIMHU 3aJadaMH, CJIICAUTH 3a BBIITOJIHCHUEM IIJIaHa HeﬁCTBHﬁ U KOPPCKTHUPOBATH



€ro, aaACKBAaTHO OICHHMBATb COOCTBEHHBIN BKJIadl B ACATCIbHOCTb I'PYIIIIbI; BBICTPAHMBATDL

KOMMYHHUKATUBHOE B3aUMOJIeH CTBUE, MIPOSBIISS TOTOBHOCTh pa3pemiaTh KOH(IUKTHI.

9 KJIACC

[TpenmeTHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh C(HOPMHPOBAHHOCTH Yy

00yJaromMXxcst yMEHHM:

OPHEHTHPOBATHCS B MOHSATUSAX U OIEPUPOBATH UMU Ha 0a30BOM YPOBHE: CHCTEMa OTCUETa,
MaTepuaibHas TOYKA, TPACKTOPHs, OTHOCHUTEIBHOCTh MEXaHWYECKOTO  JIBHIKCHHUS,
nepopmarus  (ympyras, IUIacTU4ecKas), TPEHUE, YeHmpocmpemumenvHoe YCKOpeHue,
HEBECOMOCTh M TIEPErPY3KH; IEHTP TKECTH, aOCOIIOTHO TBEPAOE TENO, IEHTP TSHKECTH
TBEPIOTO TeNla, paBHOBECHE, MEXaHWYECKHe KojeOaHWs W BONHBI, 3BYK, HH(PA3BYK
U YIBTPa3BYK; OJJIGKTPOMArHUTHBIE BOJHBI, IIKaja JJIEKTPOMATHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JAIIbHO30PKOCTh, CHEKMpbl UCHYCKAHUSL U no2nioujenus; albda-, 6eTa- u
ramMma-m3IIydeHus, H30TONBI, SJIepHAst JHEPT eTHKA;

COOTHOCHUTH SIBJICHUS TOCJE TMPEABAPUTEIHLHOTO O0CYKICHHS C MEJaroroM (paBHOMEPHOE H
HEPaBHOMEPHOE MPSMOIIMHEHHOE ABMKCHUE, PABHOYCKOPCHHOE TPSMOIMHEHHOE JBUKCHUE,
CBOOO/IHOE TAJICHHE Tell, PABHOMEPHOE IBMIKEHUE MO OKPY)KHOCTH, B3aHUMOJCHCTBHE Tell,
peakTHBHOE JBWXKEHHE, KoliebaTenbHOE IBMIKCHHE (3aTyXalIlhe W BBIHYKICHHBIC
KoneOaHus), pE30HAHC, BOJHOBOE JBIDKCHHE, OTPAXKEHHE 3BYKa, MPSIMOJWHEIHOE
pacnpocTpaHeHne, OTpaKEHHE U TIPEIIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTPayKEHHE CBETa,
pa3iokeHne OeNnoro cBeTa B CIEKTP U CIIOKECHUE CIIEKTPaIbHBIX [BETOB, TUCIIEPCHS CBETA,
€CTeCTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CHEKTpa W3IY4YCHHsI) IO
OMHCAHUIO UX XapaKTepHBIX CBOMCTB M HAa OCHOBE OIBITOB, AEMOHCTPHPYIOMIMX AaHHOE
busnyeckoe SBICHHUE,

pacrio3HaBaTh C IIOMOIIBIO TI€Aarora TMpOSIBICHHWE HW3YYCHHBIX (U3NYECKUX SIBICHHUM
B OKpYKafoIIeM MHUpPE (B TOM 4uciie (U3HUECKUE SBJICHUS B TIPUPOJIC: MMPUIIMBBI M OTJIHBHI,
nekeHne TiaHeT COJIHEYHOW CHUCTEMBI, PEAKTHBHOE IBUIKEHHE >KHBBIX OPraHU3MOB,
BOCIIPUSITHE 3BYKOB JXUBOTHBIMH, 3EMJIETPSCEHHE, CEHCMUYECKHE BOJHBI, I[yHAMH, DXO,
[[BeTa TeJ, OINTHUYECKUE SIBICHUS B TPUPOAE, OHOIOTHYECKOE [EHCTBHE BHUAMMOTO,
yIbTPa(uOIETOBOTO U PEHTIEHOBCKOT'O M3JIYYEHHH; €CTECTBEHHBIN PaJMOAaKTUBHBIA (POH,
KOCMHYECKHE JIYYH, PAJAOAKTUBHOC W3IydeHUE MPUPOIHBIX MHUHEPAJIOB; JICHCTBUE
palMOaKTHBHBIX U3JIYYEHUH Ha OPraHN3M YeJIOBEKa), PU 3TOM MO/l PYKOBOJCTBOM IeJarora
MEpeBOUTh  MPAaKTHYECKYI0  3aadyy B  yueOHYI,  BBIICIATH  CYIIECTBEHHBIC

CBOWCTBA/TIpU3HAKH (PU3HUECKUX SBICHHUIA;



OIMKCHIBATh TI0J] PYKOBOACTBOM IeJarora ¢ OOCYXICHHEM IUIaHa pPaboOThl W3Yy4YCHHBIC
CBOMCTBA TeJI M (PU3WYECKUE SBJICHUS, HMCIOJB3YsS (PU3NYECKHUE BEIMYHMHBI (CpEaHSIs M
MT'HOBEHHAsi CKOPOCTh TeJia IPU HEPAaBHOMEPHOM JIBIKECHHH, YCKOPEHHUE, MEpeMelleHue,
MyTh, YIJIOBasi CKOPOCTh, CWJIAa TPCHHS, CHJIA YIPYIOCTH, CHJIa TSDKECTH, YCKOPCHUE
CBOOOJIHOTO TAaJeHHUs, BEC Tella, UMITYJIbC Tella, UMITYJIbC CHJIBI, MEXaHH4YeCcKass paboTa H
MOIIHOCTb, MNOTCHHOHUAJIbHAsA OJOHCPIrus TEjla, NIOAHATOIrO Had IIOBECPXHOCTBIO 3EMIJIH,
MOTCHIAJIbHAA SHEPIrusi cKaTou MPYKUHBI, KHHECTUYCCKAs SHCPrud, ImojiHasd MEXaHNU4CCKasa
OHCPrusi, N€pruoa U 4acrora KO.]'Ie6aHI/II‘/’I, JUIMHAa BOJIHBI, TPOMKOCTHL 3BYKa W BbICOTa TOHA,
CKOPOCTh CBETa, IMOKa3aTeNlb MPEIOMJICHUS CPE/bl); TPH OMHCAHUUA C MOMOIIBI0 YUHTEIS
IPaBWJIBHO TPAKTOBaTh (DU3MUECKUN CMBICI HCIOJIB3YEMbBIX BEJIMYMH, OOO3HAYEHHUS U
€IMHULbI (PU3UYECKUX BEJIMYHH, C OIIOPOH Ha METOJANYECKUX MaTepral HaXOAUTh (POPMYIIbL,
CBSI3BIBAIOIINE IaHHYIO0 (QU3UYECKYIO BEJIMYMHY C IPYTHMMHU BEIMUYWHAMH, CTPOUTH rpaduku
U3YUYCHHBIX 3aBUCUMOCTEN (PU3NUECCKUX BEIIMYUH;

XapaKTepH30BaTh MOCIE IMPEABAPUTEIHLHOIO OOCYKICHHS C IEJaroroM CBOWCTBA Tell,
(1)I/I3I/I‘I€CKI/I€ ABJICHHUA W TIIPOLECCCBbI, HCIIOJIb3yd 3aKOH COXpaHCHHA OHCPruu, 3aKOH
BCEMUPHOTI'O TAT'OTCHUSA, IPUHIUII CYIEPIIO3ULIUN CUJI, TPUHIUIT OTHOCUTECIIBHOCTHU FaJ’II/IJ'Ieﬂ,
3akOHbI HbIOTOHA, 3aKOH COXPaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHHS U TIPEJIOMJICHHS CBETa,
3aKOHBI COXPAaHCHUS 3apsAA0BOI0O MU MaCCOBOIo 4uCCI IpH AACPHBIX PCaKIUAX; IMPU 3TOM
HaXOJUTh CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M €r0 MaTeMaTHYECKOE BBIPAXKEHUE C OMOpPOH
Ha 1 (poBBIE 00pa30BATEIBHBIC PECYPCHI;

COOTHOCHUTH TIOJ] KOHTPOJIEM Iefarora GU3n4IecKre MpoIecchl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTYallui IPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATD IIPU ITOMOIIU
negarora NpuIMHHO-CJICACTBCHHBIC CBA3U, CTPOUTH 00BSICHEHUE U3 2—3 JJOTUYCCKUX MIaroB
C Onopoi Ha 2—3 M3YYCHHBIX CBOMCTBA (PU3MYECKUX SBICHUU, PU3HMUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemiatb TUIOBBIC pacuéTHble 3amaud B 1—2 JCHCTBHS C OMNOPOH Ha alrOpHTM,
MPEABAPUTEIHHO Pa300PAHHBIN COBMECTHO C, MCIIONB3YsI 3aKOHBI M POPMYITBI, CBSI3BIBAIOIIH €
(I)I/ISI/I‘ICCKI/IC BCJIMYMHBI: HA OCHOBC aHaJIM3a YCJIOBHUA 3ada4M 3aIllMCbIBATh KPAaTKOC YCIIOBHUC,
BBIABJIITH HEAOCTAKOIIIME HIIU M30BLITOYHBIE JaHHBIC, BLI6I/IpaTB 3aKOHbI H Q)OpMYJIbI,
H€O6XO[[I/IMBIG AJ1 peIICHHA, IMPOBOAUTH paCLIéTI)I N OLCHHMBATHL C IMOMOIIBIO YYUTECIIA
PEATMCTUYHOCTH MOJYYCHHOT 0 3HaYeHUsT (PU3UIECKOIN BEITMUUHBL;

UMETh MpPEICTaBICHNE O MPoOjIeMax, KOTOPble MOXKHO PEHIUTh MPU MOMOIIM (PU3UUECKUX
MCTOAOB; HMCIIOJIb3Yd OIMMMCAHUC HCCIICAOBAaHUsA, MOCIC MPECABAPUTCIIBHOIO 06C}’)KI[€HI/ISI C

neaaroroM BBIACTATL MPOBEPACMOC MNPCAIIOJIOKCHUEC, OLICHUBATH IMPABHUIIBHOCTL ITOPSAKA



IPOBEJICHUS HCCIIeJOBaHUs, J1e/IaTh BBIBObI, HHTEPIPETUPOBAThH PE3yIbTAaThl HAOIIOAEHUH U
OIIBITOB;

YMEThb HAaXOAWUTh C HUCIONb30BAaHUEM LHU(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB OINBITHI IO
HaOJIOIeHUI0 (U3NYECKUX SIBJICHUN WM (U3UYECKHX CBONCTB Tes (M3y4€HUE BTOPOTO
3akoHa HpIOTOHa, 3aKOHAa COXpaHEHMsI SHEpPIruM; 3aBUCHUMOCTh NEpuoAa KoJieOaHMi
NPY>KUHHOTO MasTHUKAa OT Macchl Ipy3a M >KECTKOCTHM MPYKHUHBI U HE3aBUCHUMOCTb OT
aMIUIUTYJbl MajblX KoJeOaHUM; NPSMOJIMHEHHOE pPacHpOCTPaHEHUE CBETA, Pa3JIOKEHUE
Oeroro cBera B CHEKTP; M3yYE€HUE CBOMCTB M300pa)K€HHs B IJIOCKOM 3€pKaje M CBOWCTB
n300pakeHus MpeaMera B coOuparomiell JIMH3e; HaOJII0ACHHE CIUIOMIHBIX W JIMHEHYaThIX
CIEKTPOB M3JIYy4YEHMsI): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
o0opyznoBaHUSl C ONOPOM Ha CXEMy; OIMChIBaThb XOJ ONbITAa U €ro pe3yibTarThl,
(bopMynupoBaTh BHIBOJIBI O] PyKOBOACTBOM I1€/1arora;

IPOBOJIUTH ITPU HEOOXOAMMOCTH CEPUIO MPSMbIX U3MEPEHUH, ONpeAeNss CpeHee 3HaUeHue
M3MEPSIEMON BEIIMUUHEBI ((hoKYCHOe paccmostue cooupaiowetl 1uH3bl); 000CHOBBIBATH BHIOOD
croco0a N3MepeHus/u3MEPUTEIHLHOTO MPUOoPa;

IPOBOJUTH COBMECTHO C IE€JaroroM HCCIIEOBAaHUE 3aBUCUMOCTEH (DU3NUYECKHX BEIUYHH
C UCIIOJIb30BAHUEM HPSIMBIX H3MEpEHUl (3aBUCUMOCTb IYTH OT BPEMEHH IpuU
PaBHOYCKOPDEHHOM  JIBIXKGHHHM 0€3 HauyaJlbHOW CKOpPOCTH; TIepuojaa  KojeOaHUit
MaTeMaTHYECKOro MasgTHUKA OT JJMHBI HUTH; 3aBUCUMOCTH yTJIa OTPAXXKEHHs CBeTa OT yIJa
NaJieHus U yIJja MpeJoMIICHUs OT yrjla MajeHus): Mocie 00CyXKJIEeHHUs MOJ] PyKOBOJICTBOM
mefarora IJIAaHUPOBATh HCCIENOBAHME, COOMpAaTh YCTAaHOBKY, (PUKCHpOBATh pPE3yIbTAaThI
MOJTYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUJIE TAOJIUI] ¥ TPaHKOB, 1EJI1aTh BHIBOIBI
10 pe3yJibTaTaM UCCIIE0BaHNUS;

COOTHOCUTH KOCBEHHBIE NU3MEPEHUsI (PU3NUECKUX BEIMUUH (CPENHAS CKOPOCTh U YCKOPEHUE
TeJla TPU PAaBHOYCKOPEHHOM JIBUKEHUH, YCKOpEHHME CBOOOJHOrO NajJeHus, *XECTKOCTh
IPY>KHUHBI, KO3()PULHEHT TPEHUS CKOJIbXKEHUS, MeXaHn4eckasi paboTa U MOIIHOCTb, YaCTOTa
U Iepuoj KonebaHUI MaTeMaTHUYecKOro M MNPYKUHHOTO MasTHUKOB, ONTHYECKas CHUJia
coOuparo1el JIMH3bI, PaAMOAKTUBHBINA (JOH): C IIOMOIIBIO Te1arora IIaHuPOBaTh U3MEPEHHUS;
coOupaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U BBIIOJIHATH U3MEPEHUs, CIeays MPEeII0KEeHHOM
MHCTPYKIUU; BBIUNCISTh 3HAUEHUE BETMYUHBI M aHAJIM3UPOBATh MOJIYYCHHBIE PE3YIbTAThI C
y4€TOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHMI;

co0JTI0/1aTh MpaBUjIa TEXHUKH 0€30MacHOCTHU MpH padoTe ¢ 1abopaTopHBIM 000PYAOBaHUEM

OCJIC IPCABAPUTCIBHOIO O6CY)KII€HI/I}I C I€JaroromM,



COIIOCTAaBJIATH C TOMOIIBIO N1€arora OCHOBHbIE MPU3HAKHU U3YUYEHHBIX (PU3MUECKUX MO EIEH:
MaTepuajbHas TOYKa, aOCONOTHO TBEPAOE TENO, TOYCUHBIH MCTOYHMK CBETA, JIyd, TOHKas
JMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas MOZENIb aTOMHOIO sApa C OIOpod Ha
METOJINYECKHE MAaTEPUAJIBL;

XapaKTepH30BaTh MOCIE MPEIBAPUTEIHLHOI0 00CYKACHUS C MEAaroroM MPUHIUIIBI AU CTBHS
M3YYEHHBIX PUOOPOB U TEXHUYECKUX YCTPOWUCTB C OMOPON Ha UX OMHMCAHMS (B TOM YHCIIE:
CIMIOMETP, [JaTYMKU IIOJIOKEHHS, PACCTOSHUS U YCKOPEHMs, paKeTa, 3XOJIOT, OYKH,
nepuckor, (¢oroanmnapar, ONTHUYECKHE CBETOBOJIBI, CHEKTPOCKOI, JO3UMETp, Kamepa
Bunncona), ucnonb3ys nudpossie 00pa3oBaTeabHbIE PECYPCHI;

UCIOJb30BaTh 110/l PYKOBOACTBOM II€larora CXeMbl M CXEMaTUYHbIE PUCYHKH H3Y4YEHHBIX
TEXHUYECKUX YCTPOICTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOIMUYECKUX IMPOLECCOB IPH
pelIeHNH yueOHO-IPaKTHUECKUX 3a/1ay; ONTHUECKUE CXEMBI JJIs MIOCTPOEHUS U300 pakeHHM
B IUIOCKOM 3€pKaJie U CoOMparoLel JInH3E;

IPUBOAUTH IPUMEPBI/HAXOJUTh UHPOPMALIUIO O MIPUMEPAX MPAKTUYECKOI0 MCIOIb30BAHUS
¢u3nUecKrX 3HAHUM B TOBCEAHEBHOM JKM3HM IS oOecredeHus O€30MacHOCTH IIpH
oOpaimieHud ¢ mnpuOOpaMu M TEXHUYECKUMH YCTPOWCTBAMHU, COXpPaHEHMsI 3710pOBbS
U COOJIIOJIEHUSI HOPM 3KOJIOTMYECKOI0 MTOBE/IEHUS B OKpYKalolllel cpere;

OCYIIECTBIIATH MO PYKOBOJCTBOM I€Jarora mouck nHdopmamnuu Gpu3nueckoro coaepx aHus
B cetd VHTepHET, caMOCTOSATENbHO (HOPMYIUPYs MOMCKOBBIA 3ampoc, HaXOOUTh MYTH
OIpesieNIeHHs] JOCTOBEPHOCTH MOJIyYEHHOM MH(pOpPMalUi Ha OCHOBE UMEIOIINUXCS 3HAHUM U
JIOTIOJTHUTENBHBIX HCTOUYHUKOB;

UCTIOJIb30BaTh IIPU BBHIMOJHEHUH YYEOHBIX 3aJaHUN OTOOPAaHHYIO IIEIaroroM Hay4HO-
HOMYJISIPHYIO JIUTEPaTypy (U3MUECKOro COJEpXaHMs, CIPaBOUHbIE MaTepHasbl, PeCypChl
ceru UMHrepHer; Biaaerb MNpuéMaMM KOHCIEKTHPOBAHHUS TEKCTa, IpeoOpa3oBaHUs
MH(pOpMaIMH U3 OTHOM 3HAKOBOW CHCTEMBI B IPYT'YIO C OIIOPOM HA aITOPUTM U YTOUHSIOIIH €
BOIPOCHI [I€Aarora; co3aBaTh 10/ PyKOBOJICTBOM IeAarora ¢ 00Cy»X/1€HUEM IIaHa paboThl
NUCbMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE MH(OpPMALMU U3 HECKOJIbKUX MCTOYHHKOB
¢u3nyeckoro cojaep)kaHus, NyOJIMYHO TMPEACTABIATh pPE3yJIbTaThl IMPOEKTHOW WU
UCCIIEI0BATEIbCKON JEATEIbHOCTH; IIPA O3TOM TIPaMOTHO HCIIOJIb30BATh H3Yy4YEHHBIN
NOHATUHWHBIA ammapaT H3ydaeMoro paszgena (U3UKH U CONPOBOXKIATh BBICTYIJICHUE

npe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE I[TJTAHUPOBAHUE

TemaTuyeckoe MIaHUPOBAHME M KOJUYECTBO YACOB, OTBOIMMBIX Ha OCBOCHUE KaJOW TeMbl yueOHoro npeamera «®Pusukay denepaibHOM
aJIalITHPOBAHHONW OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHMs 00y4alOUIMXCs C 3a/1€P’KKON IICUXUYECKOTO Pa3BUTHS, B
[IEJIOM COBMAJAal0T C COOTBETCTBYIOUIMM paszzaesioM DenepaibHoil paboueil mporpaMMbl yueOHOro npeameTa «Pusuka» o0pazoBaTebHON MPOrpaMMbl
OCHOBHOT0 ob11ero oopasosanus. [Ipu stom Opranuzaius BlipaBe caMa BHOCUTh U3MEHEHHS B COAepKaHKe U paclpeesieHrne yaueOHOro MaTepy ajia 1mo
rogaM oOy4eHMsI, B IIOCJIEOBATEIILHOCTh U3YYEHHUS TEM M KOJMYECTBO YACOB HA OCBOCHME KAXKIOW TEMBI, ONPEAEIEHUE OpPraHU3allMOHHBIX (OopM
oO0ydyeHust u T.I. OOOCHOBAHHOCTb JAHHBIX M3MEHEHUI ollpenensieTcss BbIOpaHHBIM oOpa3oBarenbHOM opranusanued YMK, uHauBuayanbHbIMU
HNCUXOPU3NUECKUMU 0COOEHHOCTSIMM KOHKPETHBIX oOyuatouuxcs ¢ 31IP, cTeneHbpo YCBOGHHOCTH UMHU y4eOHBIX TEM, PEKOMEHAALUAMH 110 0TOOPY U

aJalTainuu y‘I66HOFO mMarepuaJia 1mo (bl/ISI/IKe, IMpEaACTABJICHHBIMU B ITosscHUTEIbHOM 3aIIHCKeE.

7 KJIACC (68 4)

TemaTuueckmii OcHoOBHBIE BUABI AeSITEILHOCTH YYaIUXCS
OcHOBHOE cofiepKaHHe . .
010K, TEMA (Ha ypoBHe y4eOHBIX JelicTBHIT)

Pazgen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYxKamouero Mmupa (6 4)

duzuxa — @uzuka — Hayka o0 npupope. SIBieHus | BulsBreHHe OCHOBHBIX Pa3iMuYUil NMPH MOMOLIM IEarora Mexay (H3HYECKUMH M XUMHYECKUMHU

Hayka o npupoze | npupoasl  (MC®).  @usuueckue  sinenus: | npespamenusmu (MC — xumus).

(2 9) MEXaHW4YeCKHe,  TeIUIOBBbIE,  JJIEKTpUueckue, | Pacrio3HaBanne u KiaccuuKanusi MOCIE OOCYKIEHHS C IEeNaroroM IpH ITOMOIIM HaBOJIINX
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE. BONPOCOB  (DM3MUECKHUX SIBIICHWH: MEXaHHMUYECKHX, TEIJIOBBIX, OJJIEKTPUUECKUX, MArHUTHBIX

" CBCTOBBIX.
HaGJ’IIOI[CHI/Ie " OIIMCAaHHUuC (l)I/I?)I/I‘-IeCKI/IX SIBJICHUI Ha 0a30BOM YpPOBHE.

dusnyeckue duzngeckne BEJINYHHBI. Wsmepenne | OmpeneneHne Npy MOMOIIY M1E1arora IeHb! ACICHNS IIKaIbl H3MEPUTENBHOTO IPHOopa.
BemuuHb (2 4) | dusmueckux BenmumH. Qusuveckue npubopul® | Vizsmeperne mo o6pasily MO PyKOBOJCTBOM MENAarora JHMHEHHBIX Pa3sMepoB Tel H MPOMEKYTKOB

5 MC — a1ieMeHTHI CoMIepIKaHus, BKIIOYAIOIIHE MEKIIPEIMETHBIE CBA3H, KOTOPbIE II0IPOGHEe PACKPHITE B TEMATHYECKOM IIAHMPOBAHHH.
6 KypcusoM 0603Ha4€eH yueOHBINH MaTepuall, KOTOPBIH U3y4aeTCs, HO HE BBIHOCHTCS Ha MPOMEXKYTOUHYKO U MTOTOBYIO aTTECTALMIO.



Hoepewmnocmy  usmepenuti.  MexayHapoaHas
cHCTEMa EAMHHII.

Hemoncmpayuu’

1. MexaHn4ecKue, TEIUIOBBIE, AJIEKTPUYECKHE,
MarHUTHBIC, CBETOBBIC SIBICHUS.

2. ®u3nueckue MPUOOPHI U MPOIEaypa MPSAMBIX
U3MEPECHUH  QHAJIOTOBBIM H  IU(POBBIM
pUOOPOM.

Jlabopamopnuvie pabomout u onvimol.

1. Omnpenenenve LIEHBI JIETIEHUS

N3MEPUTENBEHOTO npudopa (ncnonb3ys

TEXHOJIOTHYCCKYIO KapTy IKCIICPIMECHTA).

2. W3mepenue paccTosHU.

3. Wsmepenne  o0bEMa

TBEPAOrO Tea.

4. Onpedenenue pazmepos Manivix mei.

5. Wsmepenue temmepaTypbl IpH MOMOIIN

JKHJIKOCTHOTO ~ TepMOMeTpa M JaT4MKa

TEMIIEpaTypHl.

6. IIposedenue uccredosanusi no npogepie

2unomesvl:  OAIbHOCMb  NOAEMA  WAPUKA,

NYWEHHO20 20PUBOHMANbHO, meM 0o/blle, YeM

bonvuLe gblcoma nycKa.

KHUJIKOCTH n

BPEMEHU C y4ETOM MTOTPELTHOCTEN.

W3mepenue o o0pasny Mo PyKOBOJCTBOM Iefjarora 00bEMa >KUIKOCTU U TBEPAOTO Tela.
W3mepenne nmo oOpasiy 1moj pyKOBOJCTBOM II€larora TEMIEpaTypbl IPH IOMOIIH KHUAKOCTHOTO
TEpMOMETpa U JaTYnKa TEMIIEPATYPHI.

BrInonHeHne HECTIOKHBIX TBOPYECKMX 33/IaHMH C OIOPO Ha alropuTM, IIpEIBApPUTEIHHO
pa3o0paHHbIH C IEJaroroM 1o NOMCKY CIIOCOO0B M3MEPEHUS HEKOTOPBIX PU3NYECKUX XapaKTEPHUCTHK,
HalpuMep, pa3MepoB MallbIX OOBEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX OOBEKTOB, OOJBIINX
paccTosiHUH, MaIBIX TPOMEXKYTKOB BpeMeHH. OOCyKIeHN e peIaraeMbIX Clioco00B.

EcrecrBenno-
HAYYHBII METOJ
no3HaHus (2 4)

Kak ¢wusuka u japyrue ecTecTBEHHbIE
HayKH U3Y4aloT NpUpoLy. EcmecmeenHHo-Hayuhblil
MemoO no3Hauus: HAOMOOeHue, NOCMAHOBKA
HAYYHO20 — 60MpPOCA,  BbIOGUIICEHUE — 2UNOme3,
IKCHEPUMEHM NO NPOsepKe 2unomes, 00vbsiCHeHuUe
Habmooaemozo serenusi. Onucanue @Gu3UUeCKUx
SAGNEHULL C NOMOUBIO MOOENeLL.
[penmer u MeTOIBI (PU3UKH.
Hemoncmpayuu
1. Omnpenenenue MOrpenTHOCTH
JKCIEePUMEHTA.

BBI}IBI/I)KCHI/IC TUIIOTE3 MOCJIC NPEABAPUTEIIBLHOTO O6CY)K}1€HI/IH C negarorom, OGBHCHSIIOHH/IX IMpOCThIC
SIBJICHUS, HAITPUMEDP:

— [IOYEMY OCTAaHABJIMBACTCs ABMKYIIEECS I10 FOpH3OHTaHBHOﬁ IMMOBEPXHOCTHU TECIIO,

— II0YEMY B KAPKYIO IIOTOly B CBETJION OAEKIE POXIaaHEN, UeM B TEMHOM.

Bp100p crioco6oB MPOBEPKHU TUIIOTE3 U3 MPEIOKEHHBIX M1E1aroroM.

HaGumonenne mnpeyioxeHHbIX IearoroM HUCCIEAOBAaHUN MO TPOBEPKE KaKOW-IMOO THIIOTE3bl,
HalpuMep: AaIbHOCTh MONETA IapuKa, MYIMIEHHOI0 IOPU30HTAalbHO, TeM Ooiblle, deM Oosiblle
BBICOTA ITyCKa.

[MocTpoeHre COBMECTHO C MENAroroM MpoCTeHIINX MoJieliel (PU3NUECKUX SBICHHUH (B BHIE PUCYHKOB
WJIN CXEM), HallpUMep MafieHUe NpeaMeTa; MPIMOIMHEHHOE PacpOCTpaHEHNE CBETA.

7 Bee [JlemoHcTpamm u JlaGopaTopHbie pabOTHI, TPEACTaBICHHBIE B CONEPYKAHUH, JIOIyCKaeTcsl (MOKHO) MPOBOAMTH, MCHONB3YS HH(MOPMAIMOHHBIE W 3JEKTPOHHBIE TEXHOJNOTHH (IH(poBBIe

00pazoBaTebHbIC pECypChI).




Pa3znen 2. IlepBoHayajibHbIe CBeIeHUsI O CTPOeHHH BellecTBa (5 1)

CtpoeHnue
Bemecrna (1 4)

CtpoeHue BelecTBa: aTOMBI U MOJEKYNBI, UX
pazmepul. Onvimol, 0oKazvisaowue OUCKPEmHOe
cmpoeHue eeujecmaa.

Jabopamopuvie pabomol u onvLmsi®.

1. Onenka nuaMeTrpa aToMa METOIOM PSAIOB (C

HCIIOTh30BaHUEM (QoTOTpaduii).

HaGionenue u mHTEpIpeTanys COBMECTHO C IIEJaroroM OMBITOB, CBHETENBCTBYIOMINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOSHMH BEILECTBA: OIBITHI C PACTBOPEHUEM PA3IMUHBIX BEIECTB B BOJE.

OrneHka Npy MOMOIIM TEXHOJIOTMYECKON KapThl pa3MepOB arOMOB M MOJIEKYJ C MCIOJIb30BaHHEM
(hororpaduii, moTyUEHHBIX HA AaTOMHOM CHJIIOBOM MHKpockorie (ACM).

Omnpenenenne mocie NpeaBapuUTEIbHOT0 00CYXICHNUS C TIEIaroroM pa3MepoB MaJbIX Tell.

JBuxkenne

U B3aMMOJIeiicTB
He 4acTu
BelecTna (2 4)

Jpmwxenne gactur BemectBa. CBsA3b CKOPOCTH
JIBUKEHMSI 4acTHUI ¢ TeMIepaTypoil. bpoyHoBckoe
nBrkenue, tuddysus. Bzaumoodeticmeue wacmuy
gewecmea: npumsadicenue U OMmanKueaHue.

Hemoncmpayuu

1. HabmroieHne OpOYHOBCKOTO IBH)KEHHSI.

2.Habmonenne muddyznn.

3.Habmoodenue  senenuil,  0OBACHAIOUWUXCS

nPUMAdNCeHUeM Ul OMMAIKUeaHuem 4acmuy
sewecmea.

Jlabopamopnsie pabomul u onvimol

1.0mpITbl 1m0 HAONIOAEHHIO  TEIJIOBOTO

pacIIupeHust ra3oB.

2. OmpITHl 1O OOHApPYXXEHHWIO JIEWCTBUS CHII

MOJIEKYJISIPHOTO TIPUTSKEHHSL.

HaGmonenme 1 00bsicCHEHHE NIPU MIOMOIIH Tearora OpOyHOBCKOTO JBIDKEHUS W SIBICHUS AU DY3UH.
IlpoBenenne 1 OOBSCHEHHE C OMOPON HA AITOPUTM, IPEIBAPUTEIHFHO PA30OPAHHBINA C IIEIarorom
OTIBITOB IO HAOJIOACHHIO TETUIOBOTO PACIIMPEHHS T'a30B.

[MpoBenenne M OOBSICHEHHE ONBITOB C OIOPOM HA AITOPUTM, IPEIBAPUTENBHO pPa3o0paHHBIN C
MIeIaroroM Mo 0OHAPY>KEHUIO CHIJI MOJIEKYIISIPHOTO TIPUTSDKEHHS U OTTAIKHBAHMS.

ArperaTsbie
COCTOSTHHUSI
BemnlecTBa (2 1)

ArperatHble COCTOSIHUSI BEIIECTBA: CMpOeHUE
2a308, Jrcuoxocmett u meépovix
(kpucmaniuveckux) men. Bzaumoceszv medicoy
CBOUCMBAMU  BEUWeCME8 68 PA3HbIX A2PecamHbIX
COCMOSIHUAX U UX  AMOMHO-MOLEKYIAPHLIM
cmpoenuem. Ocobennocmu azpe2amuuvix
COCMOSIHUTL 800bL.

Hemoncmpayuu

1. Habmonerne nuddysun.

Omnwucanue noj pyKOBOACTBOM Iiefiarora (¢ UCII0JIb30BaHUEM IPOCTHIX MOJIETIe) OCHOBHBIX pa3INyHil
B CTPOCHMHU Ta30B, JKUJKOCTEU U TBEPIBIX TEN.

HauanpHbie mpencraBieHUss O Majio COKUMAeMOCTH JKUJKOCTeH M TBEPJIBIX TeN, OOJbIION
CKUMAEeMOCTH Ta30B.

OOmsicHeHNE Ha 0Aa30BOM YPOBHE IO/ KOHTPOJIEM TIelarora O COXpaHeHWH (HOPMBI TBEPIBIX TEN U
TEKY4€ECTH KHJIKOCTH.

Habnronenue 3a ombITaMu, TOKa3bIBAIOIINMU, YTO B TBEPIOM COCTOSIHAHM BOJIBI YACTHITBI HAXOSTCS B
CpEHEM JaNbIIe IPYT OT Apyra (TUIOTHOCTh MEHBIIIE), YeM B JKUIKOM.

VYcraHoBieHue ¢ OMNOpPOM Ha JUJAKTUYECKUH Marepual TPOCTBIX B3aMMOCBA3EH MEXIy
O0COOCHHOCTSIMH arperaTHbIX COCTOSHHMA BOJBI U CYIIECTBOBAHMEM BOJHBIX opranm3moB (MC —
ouoorus, reorpadus).

Paznen 3. ABuskenue u B3anmoseiicreue et (21 u)

8 3nech u panee MPUBOIMUTCS PACIIMPEHHBIH MepedeHb Jab0PpaTOPHBIX PaboT U OMBITOB, U3 KOTOPOTO YUUTENb JIENaeT BEIOOP 0 CBOEMY YCMOTPEHHIO U C YIETOM CITUCKA IKCTIEPUMEHTABHBIX 3a/IaHUMH,
npeanaraeMbix B pamkax OI'D mo dusuke.




Mexannueckoe
nBukeHue (3 4)

MexaHndeckoe [IBWKeHHE. PaBHOMepHOe U
HepaBHOMepHOe aBmxkeHHe. CkopocTb. Cpeodwsis

CKOpOCMb  NpU  HEPABHOMEPHOM  OBUINCEHULL.

Pacuér myTu ¥ BpeMEeHH IBIIKCHHUS.
Hemoncmpayuu

1. HaGmromeHne MeEXaHMYECKOTO  JIBMIKEHHUS
Tena.

2. IamMepeHne  CKOPOCTH  MPSMOJIHMHEHHOTO
JIBVKCHUS.

Jlabopamopnvie padbomol u onvimol

Omnpenenenue cpenHen CKOPOCTH

CKOJNIEKCHHS Opycka WM Imapuka IIo

HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue paBHOMEPHOTO JBIKEHHUS M ONPEACIICHIE ero MPU3HAKOB II0C/Ie PEABAPUTEILHOTO
00CY>KICHUS C TIearoroMm.

HabnroneHre HepaBHOMEPHOTO IBIXKECHHS U OIPENIeTICHHE €r0 OTINYHIl OT pABHOMEPHOTO JIBHKCHHUS
THOCIIe MPEBAPUTENHEHOTO 00CYKICHHUS C IEAaroroM.

Pemenne THMOBBIX pacuéTHBIX 3amad B 1—2 MEHCTBHS C OMOPOW HAa ANTOPUTM, MPEABAPUTENHHO
pazo0paHHBIl COBMECTHO C TIeJaroroM Ha OmpeleiecHHe IyTH, CKOPOCTH U BPEMEHH PaBHOMEPHOTO
JIBIKCHHS.

AHan3 Mpy MOMOLIHX TTeAarora rpa)MKoB 3aBUCUMOCTH IIYTH U CKOPOCTH OT BPEMEHH.

HNuepuusi, Mmacca,
IUIOTHOCTD (4 1)

SlBneHne  WHEpIMH. 3axon  unepyuu.
Bzaumooeticmeue men xax npuuuna usmeHeHus
ckopocmu  osudicenuss men. Macca kaxk mepa
unepmuocmu mena. InotHocth Bemecra. Cesi3b
NJIOMHOCMU € KOIUYECBOM MONEKYN 8 eOUuHUye
0bvéma sewecmaa.

Hemoncmpayuu

1. HaGmroeHre sIBIICHUS. HHEPIIUH.

2. HaGnroneHne W3MEHEHHsT CKOPOCTH TIpH

B3aMMO/ICHCTBHH TeJl.
3. CpaBHeHHE Mace 10 B3aUMOJICHCTBHIO TEIl.

OObsCHEHHE TPH NOMOIIM TEXHOJOTMYECKOW KapThl M IIeAarora W INPOTHO3HPOBAHUE SBICHHH,
0OYCIIOBIICHHBIX MHEpLUEH, HalpUMep: 4TO MPOHCXOAHUT NPU TOPMOXKEHHH WM PE3KOM MaHEBpe
aBTOMOOMIIA, TOYEMY HEBO3MOXHO MIHOBEHHO MPEKPATUTH JBHKEHUE HA BEJIOCHUIIE/IE M caMOKaTe
T I

HaGmionenne u 0a30BBIN aHAIM3 OINBITOB O] PYKOBOJACTBOM II€arora, IEMOHCTPUPYIOIINX
MN3MEHEHHNE CKOPOCTH JBIKEHUS TENa B PE3yIbTaTe ACHCTBUS HA HETO APYTUX TeIl.

Pemenne THNOBBIX pacdy€THBIX 3agay B 1—2 JEHCTBUS C ONMOpPON Ha alropUTM, MpeABapUTEIHHO
pa3o0paHHbIN COBMECTHO C MEaroroM Ha ONpeesieHue Macchl Tena, ero 00bEMa U IIIOTHOCTH.
HaGmonenne u 0a30BBbI aHaIM3 OINBITOB IO PYKOBOJICTBOM IENArora, JIeMOHCTPUPYIOLIHX
3aBHCUMOCTb U3MEHEHHUS CKOPOCTH TeJla OT €ro Macchl IIpU B3auMoJeHcTBUH Tel. M3MepeHne Macchl
Telna pa3IMyHBIMK CIIOCOOaMH.

OnpeneneHne COBMECTHO € IIEIar0rOM TUIOTHOCTH TeJla B pe3yibTare M3MEPEHHsI ero Macchl U 00bEMa.




Cuaa. Buasbl cui
(14 v)

Cuna KaK XapaKTePUCTUKA
B3auMojielicTBus Tell. Cuiia yIpyrocTH W 3aKOH
I'yka. Usmepenue  cunvi ¢ nomowwlo
Ounamomempa. SIBICHHE TATOTCHUS W CHIIA
Tsokectd. Cuna msicecmu Ha Opyeux NIAHEmMAax
(MC). Bec mena. Hesecomocmo. CloXeHHE CHUII,
HaIlpaBJIEHHBIX o OJIHOM MIPSIMOM.
PaBHogelcTBytomas cun. Cuna mpenus. Tpenue
cKobIIcenUst u mpeHue nokos. Tpenue 6 npupode u
mexuuxe (MC).

Jemoncmpayuu?®
1. CnoxeHue cwiI, HAMpPaBICHHBIX MO OTHOU
HPSIMOH.

Jlabopamopnsie pabomel u onvimol.

1. Onpenenenne MIOTHOCTH TBEPIOTO Tea.

2. OmBITH, JI€MOHCTPUPYIOUINE 3aBHCHMOCTH
pacTspkeHust  (nedopMmanuu) TPYXKUHBL  OT
TIPUJIOKEHHOW CHJTBI.

3. OmBITEL, JAEMOHCTPHUPYIOIIUE 3aBUCHMOCTD
CHJIBI TPEHHS CKOJILKEHHSI OT Beca Tena U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

N3ydeHne coBMECTHO C MeAaroroM B3auMOJIEHCTBUS KaK MPUUMHBI U3MEHEHUS! CKOPOCTH TeJla UITH €T0
nepopmaruu.

OrnrcaHue Ha HAaYaIbHOM YPOBHE PEATbHBIX CUTYallMil B3aMOJICHCTBUS TN C TIOMOIIBI0 MOJIeNEH, B
KOTOPBIX BBOJUTCS MIOHATHE ¥ N300paKEHUE CHITEI.

N3ydeHnue moa pyKOBOJACTBOM IE€Aarora CHJIbl YIOPYTOCTH, 3aBUCHMOCTU CUJIBI YIPYTOCTH OT
VIUTHHEHHS PE3UHOBOTO IITHYPA MU MPYXHUHEI (C OCTPOSHUEM TpaduKa).

AHanu3 ¢ onopoi Ha NUJAKTUYECKUI MaTepuan MoJi KOHTPOJIEM Mefarora NpakTHYeCKUX CUTYyallHi,
B KOTOPBIX MPOSBIISIETCS JeCTBHE CHIIBI YyIPYTocTH (YHPyrocTs Msida, KPOCCOBOK, BETOK JiepeBa
u 1p.).

AHanu3 ¢ omopoi Ha JUIAKTHYECKUN MaTepual Moj KOHTPOJIEM Iejarora CUTYyaluid, CBSI3aHHBIX C
SIBIICHHEM TSTOTCHHS.

[NonumaHnue c oOmMOpoi Ha CXEMBI TPH IOMOIM IeJarora OpOWUTATBHOTO IIBIDKCHUS IUTAHET C
WCTIONIE30BAHUEM SIBIICHUS TATOTCHUS U 3aKoHa mHepIun (MC — acTpoHOMYIS).

Wamepenne Beca Tena ¢ moMmomipio auHamomerpa. OOOCHOBaHUE ITOTO CIIOCO0Aa M3MEPEHUS IOCIe
MIOBTOPEHUS C MEearorom.

HaGmroenue ssBiIeHUS] HEBECOMOCTH.

Habnronenue 3a skcrepuMEHTATBHBIM TIOTYYICHHEM TMPaBHiIa CIOXKCHHUS CHJI, HAIIPABICHHBIX BIOJIH
oaHoM npsimoit. OnpezieNieHre MpU TTOMOIIH Nearora BeIMYUHbI PaBHOJICHCTBYIONIEN CHII.
N3ydenue noJ1 pyKoBOACTBOM I€Iarora CUJIbl TPEHUsI CKOJIbXKEHUS M CUITBI TPEHUSI TIOKOSI.
HUccnenoBanne ¢ omopoil Ha TEXHOJOTMYECKYIO KapTy 3aBUCUMOCTH CHJIBI TPEHHsSI OT Beca Tela
Y CBOMCTB TPYIIMXCS TOBEPXHOCTEH.

bazoBblif aHanu3 ¢ Omopoil Ha AUIAKTUYECKUN MaTepuai MoJ KOHTPOJEM Meaarora MpakTHYeCKUX
CUTYyAIIM, B KOTOPBIX MPOSIBIIACTCS ICHCTBUE CUITBI TPEHUS, UCTIONB3YIOTCS CIIOCOOBI €€ yMEHBIIICHHS
WIM YBETUYEHHUS (KaTaHWE Ha JIbDKAaX, KOHBKAaX, TOPMOXXCHHE AaBTOMOOWIISA, HCIIOIb30BaHHE
MOIIIUITHAKOB, MIABAHUE BOIHBIX KUBOTHBIX U Ap.) (MC — OGuoorus).

Perenne TUMOBBIX PAcYETHBIX 3a/a4 B 1—2 NEHCTBHUS C OMOPOI HA alroOpuTM, MPEABAPUTEIHLHO
pa3o0paHHbIN COBMECTHO C I1EIar0rOM C HCIOJIb30BaHueM (HOPMYJI IJIsl pacuéTa CHIIbI TSDKECTH, CHITBI
YIIPYTOCTH, CHIIBI TPEHUS.

Paznen 4. laBiienune TBEPABIX TeJ, JKUAKOCTel 1 ra3os (21 4)

JaBJienue.
Ilepenaua
JaBJICHUSA
TBEPABIMU
TeJlaMH,
JKMIKOCTSAMH M
razamu (3 4)

Hasnenne. Cnocobwvl ymenvuieHus u yeeaudeHus
oasnenus. /laénenue 2aza. 3asucumocms
oasnenus 2asa om 00vbEMa, memnepamypbi.
Iepeoaua oaenenuss meépovimu menamu,
arcuokocmamu u eazamu. 3axon Iackans.
Ineemamuueckue mawiunbl.

Hemoncmpayuu?

1. 3aBuUCHUMOCTD

TEMIIEPATYPHI.

JaBJICHUSA rasa oT

Ananns n oO0BSICHEHHE C ONOpOH Ha AWAAKTUYECKUH MaTepuall Moj KOHTPOJIEM IIeAarora OIbITOB U
MPAKTUYECKUX CUTYaIUH, B KOTOPBIX IPOSIBISETCSA CHJIA TaBJICHUS.

O060cHOBaHHE C OMOPOH HAa TEXHOJIOTHUECKYIO KapTy IPH MOMOIIIH TIeJ[arora Cloco00B yMEHbIIEHHS 1
YBEIHMUEHUS 1aBJICHUS.

W3yuenne noj pyKoBOJICTBOM IIeJjarora 3aBUCUMOCTH JaBIIEHUs Ta3a OT 00bEMa 1 TeMITEpaTyphl.
W3ydenune moj pyKOBOJCTBOM Iiearora OCOOCHHOCTEH Nepelnayd NaBlICHUS TBEPABIMH TEJIaMH,
KUIKOCTIMU U razamu. OOOCHOBaHHME PE3yJbTATOB OINBITOB OCOOCHHOCTSIMH CTPOECHUS BellleCTBa B
TBEPAOM, )KUAKOM M Ta3000pa3HOM COCTOSIHUSIX TIPEITIOKEHHBIMHI (DOPMYITHPOBKAMH.

HaGionenne 3a sKkcrepruMeHTaIBHBIM JI0Ka3aTeIbCTBOM 3aKoHa [lackans.




2. Hepez[aqa JaBJICHUSA )XKUAKOCTBIO U I'a30M.

Pemenne TMIOBBIX pacd€THBIX 3a7ad B 1—2 NEHCTBUS C ONOpPOW Ha AITOPUTM, NPEIBAPUTEIBHO
pa3o0paHHbBIl COBMECTHO C I1€laroroM Ha pacyéT AaBJIeHUs TBEPIOIO Tena.

JdaBienne
SKHAKOCTH (5 1)

3aBHCHUMOCTb JIABJICHHS KHIKOCTH OT IITyOHUHBI.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyobl. 'uopasiuueckue Mexanuzmol.

Hemoncmpayuu?

1. Coobaromiyecs: cocypl.

2. 'unpaBinyeckuii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJOTHMYECKYIO KapTy IMOJl PyKOBOJACTBOM II€arora 3aBUCHUMOCTHU
JIABJICHUS JKHJIKOCTH OT TITyOMHBI MOTPYXXEHUSI U TNIOTHOCTH JKHJIKOCTH.

HaGumonenue 1 HauaibHOE MOHMMAaHUE THAPOCTaTHYECKOTO Tapaokca Ha OCHOBe 3aKkoHa [lackaisi.
V3y4eHre cOBMECTHO € TIEJaroroM COOOIIAOIINXCSI COCY/IOB.

Pemenue TUNOBBIX pacu€THHIX 3a7ad B 1—2 AEHCTBUS ¢ ONOPOH Ha alrOpUTM, NpEeABAPUTEIHHO
pa3o0paHHbIN COBMECTHO C MEIaroroM Ha pacyéT JaBlIeHUs JKUIKOCTH.

HaGmonenne 3a 00bsiCHEHNEM MTPHUHIIHIA JISUCTBUS THAPABINIECKOTO TIPecca.

Ananmn3 u OOBSCHEHHE C OINOpPOM Ha JUIAKTUYECKUM MaTepHal 0] KOHTpPOJeM Iejarora
HMPAKTUYECKUX CUTyallUi, JEMOHCTPUPYIOIUX IPOABICHHUE JABJICHUS KUIKOCTH U 3aKoHa [lackans,
HarpHuMep IPOLECCOB B OpPraHM3Me IpH ITy0okoBoaHOM HeIpsiHun (MC — Ouomorus).

ATtmocdepHoe
napjenue (6 4)

Atmocdepa 3emin n atMocepHOe JaBJIEHHE.
Tpuyunsl cywecmeosanus 8030YWHOU 000I0YKU

3emau. Onvim Toppuuennu. HM3mepenue
ammocghepHo2o oagnenus. 3asucumocmo
ammoceprozo  0asnieHuss Om  blcOmbl  HAO
yposHem  mops. Ilpubopvl  0ns  usmMepeHus
ammocgeprozo 0asieHusl.

Hemoncmpayuu?

1. [posiBnenue neiicTBus atMochepHOTro

JIABJICHUSI.

HaGmonenue 3a skcriepuMeHTaIBHBIM 00HAPYKEHHEM aTMOC(EPHOTO JaBICHUS.

Ananns 1 00bsSICHEHHE C OMOPOH Ha AWIAKTUYECKHIA MaTepHal MOJ KOHTPOJIEM IIe/Iarora OIbITOB U
MPaKTHYECKUX CUTYaINH, CBI3aHHBIX C IEHCTBHEM aTMOC(EpPHOTO TaBICHHS.

Habmronenue 3a 0ObsCHEHUEM CYLIECTBOBaHUS aTMOc(hephl Ha 3eMile U HEKOTOPBIX IIaHEeTax WK eé
OTCYTCTBUSI Ha Npyrux miaHerax u Jlyne (MC — reorpadusi, acTpoHOMUS).

bazoBoe mnoHMMaHWE NPUYMH HM3MEHEHHS IUIOTHOCTH aTrMoc(epbl C BBICOTOW U 3aBUCUMOCTHU
aTMOC()epHOTO JTABJICHUS OT BHICOTHI.

Pemenne THNOBBIX pacdy€THBIX 3agad B 1—2 JEHCTBUS C ONMOpPON Ha alnropUTM, NpeABapUTEIHHO
pa3o0paHHbBIl COBMECTHO C I1€aroroM Ha pacuéT aTMOC(EPHOro AaBIICHUSL.

W3yuenue nox pyKoBOJICTBOM I€Jlarora ycTpoicTBa 6apoMeTpa-aHepoua.




JeiicTBue
JKMIKOCTH U rasza
HA NOrpPYxKEHHOE
B HUX TeJ1o (7 4)

eticmaue srcuokocmu u 2aza Ha NOSpyICEHHOE
6 Hux meno. BrITankuBaromias (apxuMenoBa) CHia.

3axon Apxumeoa. Inasanue menn.
Boszoyxonnasanue.

Jemoncmpayuu?

1. 3aBUCMMOCTh BBITAIKMBAIOIIEH CWJIBI OT

00péMa TOTPYKEHHOH dYacTH Tenma |

TUIOTHOCTH KHUIKOCTH.

2. PaBeHCTBO BBITAJNKWBAIOIICH CHIIBI  BECy

BBITECHEHHOM KHUJIKOCTH.

3. YcnoBue maBaHHMS TeN: IUIABAHWE WA
HOrpy)KEHHEe TeI B  3aBUCHUMOCTH  OT
COOTHOILIEHUS TUIOTHOCTEH TeJla U AKHUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. UccrenoBanrne 3aBHCMMOCTH Beca Tella B
BOJIe OT 00BEMa MOTPYKEHHOH B KUIKOCTD
Y4acTH Tena.

2. OnpeneneHne  BBITAIKWBAIONICH  CHIIBI,
JIEMCTByIOIE Ha TeNo, MOTPYyXEHHOE B
JKUJIKOCTb.

3. IlpoBepka HE3aBUCHMOCTH BBITAIKWBAIOIIECH
CHJIBL, IECTBYIOIIEN Ha TEJO B KUAKOCTH, OT
Macchl Tena.

Habnroenue 3a sKkcriepuMeHTATFHBIM OOHAPYKEHUEM JICH CTBHS YKUIKOCTH U Ta3a Ha MOTPYKEHHOE B
HUX TeJO.

OnpezeneHue ¢ onopoil Ha TEXHONOTUYECKYIO KapTy BBITAJIKMBAIOLIEH CHIIBL, JEHCTBYIOIIEH Ha Telo,
MOTPYXEHHOE B AKUAKOCTD.

Habnromenue 3a mpoBeeHreM 1 00CYXIIEHHE COBMECTHO C IIEAAroroM OMBITOB, JEMOHCTPHPYIOIIIX
3aBHCHUMOCTH BBITAIKHBAOMIEH CHIIBI, IEWCTBYIOIICH HA TENO B JKUAKOCTH, OT 00BbEMA MOTPYKEHHON
B )KHJIKOCTh YaCTH TeJla U OT IUIOTHOCTHU JKHAIKOCTH.

HccnenoBaHue 1mox pyKOBOJICTBOM ITE[arora 3aBHCHMOCTH Beca Tella B BOJIE OT 00hEMa MOrpyKEHHON
B KUIKOCTb YacTH TeJa.

Pemenne THITOBBIX pacy€THBIX 3amad B 1—2 NEWCTBUS C OMOpPOI Ha alTOPUTM, MPEABAPUTEIHLHO
pa300paHHBIA COBMECTHO C TIEArOTOM Ha MPUMEHEHUE 3aKOHA ApXUMeENIa U yCIOBHUS TUTaBaHWIS TEIL.
KoncrpyupoBanue npu noMouy negarora apeoMeTpa Wik KOHCTPYMPOBAHUE JIOAKU U ONPENEIICHUE
€€ Tpy30ITOAbEMHOCTH.

Pasnen 5. PagoTa n momHocTh. JHeprus (12 4)
Pa6ora Mexanunueckast padbora. MomHoCcTh HaGmioneHne 3a SKCHEpUMEHTAILHBIM OIpe/elieHHeM MEXaHWYeCKOW PabOThl CHIIbI TSXKECTU NPH
U MOIHOCTh MaJCHUU Tella W CWIbl TPEHUs] NPU PABHOMEPHOM IIEPEMEIIECHUM Tejla IO T'OPU30HTAIbHOMN
(39) MTOBEPXHOCTH.
HaGimonenue 3a neMoHcTpanuei pacuéra MOIIHOCTH, Pa3BUBAEMOH IIPH MOIBEME 10 JIECTHHIIE.
Pemenne TUIOBBIX pacy€THBIX 3a7a4 B 1—2 neicTBUS C ONMOPOIl Ha aNrOpUTM, MPEIBAPUTEIBLHO
pa3o0paHHBIN COBMECTHO C MEaroroM Ha pacy€éT MEeXaHW4IeCKOi padOThl U MOIIHOCTH.
IIpocteie [IpocThie MexaHU3MBI: pbIyar, OJI0K, HakJIOHHas | HauanbHoe MOHMMaHKE BBIMTPHIIIA B CHIIE MPOCTHIX MEXAaHW3MOB Ha MPUMEpPE phluara, Mo BIKHOTO

MeXaHu3MbI (5 4)

IUIOCKOCTb.  [Ipasuno  pasnogecusi  puvluaea.
Ilpumenenue npasuna pagnosecus pwvluaza K
onoky. «3onomoe npasunoy mexanuxu. KIIJ]
MPOCTBIX MEXaHU3MOB. [IpoCThie MEXaHHW3MbI B
OBITY U TEXHUKE.

M HETIOBIIKHOI'O OJIOKOB, HAKJIOHHOM IIOCKOCTH.

HccnenoBanrue COBMECTHO € TIEIarOrOM YCIIOBHSI PABHOBECHS PhIYara.

OO0HapyxeHHE 01 PYKOBOJICTBOM Ie/Iarora ¢ Omopoil Ha TUAaKTHICCKUIA MaTepHall CBOMCTB MPOCTHIX
MEXaHU3MOB B Pa3JIMYHBIX HHCTPYMEHTAX U MPUCIIOCOOJICHUSX, UCTIOIb3YEMbIX B OBITY U TEXHHUKE, a
TakKe B *KUBBIX opranuszMax (MC — OGuororus).




JHemoncmpayuu

1. ITpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnsie pabomsl u onvimol

1.Onpenenenne pabOTBHl CWIIBI TPEHHS MpU
pPaBHOMEPHOM JIBIDKEHUH Tena o
TOPU30HTAJILHOM MOBEPXHOCTH.

2. UccnenoBanue yciaoBUil paBHOBECHS phlyara.

Habnronenue 3a sKCIIepUMEHTAIBHBIM JJOKAa3aTeIbCTBOM PABCHCTBA Pa0OT MPU MPUMEHEHUH MTPOCTHIX
MEXaHU3MOB.

Ornpenenenue noa pykoBoactsoM neparora KIIJI HaKIOHHOM MITOCKOCTH.

PereHne THMOBBIX pacdyETHBIX 3amad B 1—2 JEWCTBHS C OMOPOW HA alTrOPUTM, MPEABAPUTECIHLHO
pa300paHHBI COBMECTHO C IMEAAaroroM Ha NMPUMEHCHHE MPaBUjIa PABHOBECHs pblYyara W Ha pacyér

KIIL.

Mexanuueckast
Heprus (4 u)

Mexanuueckass dHeprus. Kunemuueckas u
nomenyuanvias smepeus. Ilpespawenue 00H020
8UO0A MeXaHu4ecKkol 3Hepeuu 6 Opyeol. 3aKOoH
COXPaHEHHMs PHEPTUU B MEXaHHKE.

JlaGopaTopHblie padoThl M ONBITHI.

1. Izydenue 3aK0HA COXpaHCHHUS
MEXaHUYECKOW  DHEPTUU (3nexTpoHHAs
JIEMOHCTPAIIHS).

HabmoneHne 3a SKCepruMEHTAIBHBIM ONpEeNIeHNEM W3MEHEHHsI KWHETHUECKOH M MOTEHIHAIbHOM
SHEPIrHH Tela MPH €ro CKaThIBAHUY 110 HAKIIOHHOH MIIOCKOCTH.

DOopMyNUpPOBaHUE COBMECTHO C II€NAaroroM Ha OCHOBE MCCIEJOBAHUS 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEPIHU.

Ipencrasienue npu NOMOIIY MEAArora rpaHul NPUMEHUMOCTH 3aKOHA COXPAHEHUS DHEPTHH.
Pemenne TUIOBBIX pacy€THBIX 3a7a4 B 1—2 neicTBUS C ONMOPOI Ha aNrOpUTM, MPEIBAPUTEIBHO
pa3o0paHHBIN COBMECTHO C MEaroroM € HCHOJIb30BAaHNEM 3aKOHA COXPAHEHUS SHEPTUH.

Pe3epBHoe Bpems (3 1)

8 KJIACC (68 u4)

TemaTHuecKnii
0J10K, TEMBI

OcHoBHOE CoepKaHue

OcHoOBHBbIE BUABI AeSITEILHOCTH YYAIMXCSH
(Ha ypoBHe y4eOHBIX JelicTBHIl)

Paznen 6. TemioBble siBjienus (28 u)




CtpoeHnue
U CBOiicTBA
BelecTna (7 4)

OcHnosHovie RONOMNCEHUSA MONEKYNAPHO-
KUHeMU4ecKol meopuu CmpoeHus Gewecmsd.
Macca u pasmepvr amomog u monexyn. Onvimul,
noomeepoicoaroujue  OCHOGHbIE  NONOIHCEHUS
MONEKYISIPHO-KUHEMUYECKOU MEOPUU.

Monenu TBEPAOTO, KHUIKOTO U ra3000pa3zHOro
COCTOSHUHM  BemecTBa. Kpucmaniuueckue u
amopnvie mena. ObvscHeHue c60licme 2a3o8,
JlcuoKocmel U meépovbix mel  HA  OCHOBe
NOAOAHCEHUL MONEKYVISPHO-KUHEMUYECKOL Meopul.
CmauuBaHue u KanuuiapHvie Aenenus. Tennogoe
pacwiupenue u cocamue.

Hemoncmpayuu?

1. HaGmoneHne OpOyHOBCKOTO JIBHYKEHHSI.

2. Hab6monernue muddy3un.

3. HaGmonenne  siBieHui
KaIllWUIPHBIX SBJICHUH.

4. HaOnroieHne TerioBOro paciinpeHust Tedl.

5. V3MeHeHne naBneHMsl Traza IpH M3MEHEHUH
00bEMa 1 HarpeBaHUH WITN OXJIaXKIICHUH.

Jlabopamopnsie pabomsl u onvimol.

1. OnpiTel 1O OOHApyXXEHWIO JEHCTBHS CHII
MOJIEKYJISIPHOTO MPUTSDKEHUS (nnm
AJIEKTPOHHAS JIEMOHCTPALIHS).

2. OnpIThl MO BBIPAIMBAHUIO ~ KPHUCTAJLIOB
[IOBapEHHOM COJIM WJIM caxapa.

3. OnmbIThl MO0 HAOJIOICHHIO  TETUIOBOTO
pacIIMpeHusl ra3oB, JKUAKOCTEH U TBEPABIX
Tell.

4. Onpenenenne AaBiIeHUs BO3AyXa B OaniioHe
HITIPHLIA.

5. OnbITHI, IEMOHCTPHPYIOIIUE 3aBUCHMOCTD
JIaBJICHUS] BO3QyXa OT ero oO0béMa ®
HarpeBaHUsl WIH OXJIKICHHS.

CMa4YHBaHUA u

HaGumonene u mHTEpIpeTays COBMECTHO C NIEJaroroM OMBITOB, CBHJIETENLCTBYIOIIMX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHMH BEILIECTBA: OIBITHI C PACTBOPEHUEM PA3IMUHBIX BELIECTB B BOJE.

Pemenne TUNOBBIX pacdy€THBIX 3agad B 1—2 AEHCTBUS ¢ ONMOpPOW Ha alnrOpUTM, NpEeABapUTEIHHO
pa3o0paHHbII COBMECTHO C MEaroroM Mo OLEHWBAHHIO KOJMYECTBA aTOMOB WJIM MOJIEKYIT B €JHHULIE
00BEMa BellecTBa.

[pencraneHne npy MOMOIIHU TeAarora OPOYHOBCKOTO JBHXXEHHUsI, siBieHus quddy3nn u pazindauii
MEXy HUIMU Ha OCHOBE NOJIOKEHUH MOJIEKYIIPHO-KUHETUYECKOI TEOPHH CTPOESHHUS BEIlEeCTBa.
OOBsicHEHHE TIPU MTOMOLIH TIeJ]arora ¢ OIopor Ha JAWAAKTHUECKUI MaTepuall OCHOBHBIX Pa3jIn4ui B
CTPOCHUHU Ta30B, XUAKOCTEH M TBEPABIX TEI C HCIOIB30BAaHUEM IIOJIOKEHUI MOJEKYISIpHO-
KHUHETHYECKOHW TEOPUH CTPOEHUS BEIECTBA.

IIpoBeneHue oA PyKOBOACTBOM I€larora OINbITOB MO BBIPAIIMBAHHUIO KPUCTAIIIOB TOBAPEHHOM comnu
WIJIN caxapa.

IIpoBeneHe COBMECTHO € TIEIaroroM M OOBSICHEHHE U3 MPEIJIOKEHHOTO IEPEYHs BBIBOJIOB OIBITOB,
JIEMOHCTPHUPYIOIINX KaMUIAPHBIC SIBJICHUS U SIBIICHUE CMaulBaHMSL.

OOBsicHEeHHUE ¢ OTTOPOH Ha TEXHOJIOTHUECKYIO KapTy IO/ pyKOBOJICTBOM I1€/1arora poJi KamUISIPHBIX
SIBJICHUH JJIs TIOCTYIUICHUS! BOABI B oprann3M pactennii (MC — Ouomnorus).

HaGiroieHme onpITOB TI0 HAOJIIOICHHIO TETUIOBOTO PACIIUPEHHS Ta30B, KUIKOCTEH U TBEPABIX TEIl.
OOBsicHEHHUE C OTIOPOI Ha TEXHOJIOTUYECKYIO KapTy ITOJT pPyKOBOJICTBOM II€Aarora CoXpaHeHust o0béMa
TBEPABIX TEN, TEKYYECTH JKHJIKOCTH (B TOM YHCIIE, Pa3HUIBI B TEKYYECTH JUIS Pa3HBIX >KHIKOCTEH),
JIaBJIEHMS ra3a.

HaGmonenue 3a mpoBeeHNEM OIBITOB, IEMOHCTPUPYIOLINX 3aBUCUMOCTh JIaBJIEHUs BO3yXa OT €ro
00béMa W HarpeBaHHs WM OXJIKAEHHS, W UX OOBSCHEHHE Ha OCHOBE aTOMHO-MOJIEKYIISPHOTO
YUEHHUS.

AHanu3 npu IOMOILHM TeJarora ¢ onopoi Ha AUJAKTHUECKUI MaTepHuai MpaKTU4YeCKHUX CUTYaIui,
CBSI3aHHBIX CO CBOMCTBaMHU ra30B, )KUAKOCTEH U TBEPIBIX TEIL.




TensioBbie
npoueccsl (21 4)

Temneparypa. Cga3p  memnepamypst o
CKOPOCMbIO MENTI08020 OBUICEHUS YACUY.
Buytpennsss sHeprus. Cnocobvi uzmeHeHus
GHYMPpEHHel — dHepeuu: — menionepeoaia  u
cosepuienue pabomsl. Budei mennonepedauu:
MenIoNpPOBOOHOCHb, KOHBEKYUSL, UIYUEHUE.
Konuuectso TETUIOTHI. VY nenbHast
TEIUIOEMKOCTh BelllecTBa. Tenioobmen u meniogoe
pasnogecue. Ypasnenue meniogozo 6ananca.
[Inaenenue u omeepoesaniie KpUCMALIUYECKUX

seujecms.  YJenbHas — TEIJIOTa  IJIABJICHUSL.
Tapoobpasosanue u xoumoencayus. Hcnapenue
(MC). Kunenue. VY nenbHast TEII0Ta
apooOpazoBaHusl. 3A6UCUMOCb MeMnepamypul
Kunewuss — om  ammocghepnoco  O0asleHus.
Braoicnocmo 6o30yxa.

OHeprust  TOIIMBA.  YelbHas  TEIJIOTa
CropaHwusi.

Ipunyunvl pabomvl mennogvix Ogueamernel.
KIIlJ[ mensoeoco
osucamens. Tennosvie Ogucamenu u 3auuma

okpyacarowett cpedvt (MC).
3akon coxpanenus u npespawjeHus dHepeuu 8
mennogwix npoyeccax (MC).
Hemoncmpayuu?
1. TlpaBuna u3MepeHus: TeMIeparypsbl.
2. Bune! Terutonepenayu.
3. OxJ1ax/IeHne NPy COBEPILIEHUN pabOThI.
4

. Harpeanue nmpu coBepiieHun pabOTHI

BHEIIHUMH CUJIAMU.

5. CpaBHeHHE  TEIUIOEMKOCTEH  pa3iMYHBIX
BEIIECTB.

6. HaGmonenue kunenus.

7. HaOnrofieHHe TOCTOSHCTBA — TEMIIEPATYPBI
MIPY TUIABJICHUH.

8. Mopenu TeMIoBbIX ABUraTeNei.

Jlabopamopnsie pabomsl u onvimol.

1. HaOmroneHwe W3MCHEHUS BHYTPCHHEH

SHEPIUM TeNa B Pe3ylbTaTe TeIIonepeadu 1
pabOTHl BHEIIHUX CHIL.
2. HccnenoBanue sBIIGHHS TeIIOOOMEHa IPH

OO0ocHOBaHHE MO TMOJArOTOBICHHOMY AITOPUTMY COBMECTHO C TII€AaroroM IpaBHJI H3MEPEHUs
TEMIIEPATypPhI.

CpaBHeHHE pa3INYHBIX CIIOCOO0B N3MEPEHNUS U KA TEMIIEpaTyphl.

HaGionenue 3a mpoBeieHHEM OIIBITOB, AEMOHCTPUPYIOIIUX N3MEHEHNE BHYTPEHHEH SHEPTHH Tella B
pe3ynbTare Ternsonepenayl U paboThl BHEIIHUX CHIL.

HaGuonenme 3a mpoBeicHUEM ONBITOB, OOCYXK/IEHHE NMPAKTUIECKUX CUTYallUi, IeMOHCTPUPYIOIIHX
pa3Iu4HbIE BUABI TEILIONEPEAAYH: TEILIONPOBOIHOCTb, KOHBEKIIMIO, U3JIyYCHUE.

HccnenoBaHue ¢ ONOpOM Ha TEXHOJOTMYECKYIO KapTy IIOJ PYKOBOICTBOM IIEAArora sIBJICHHUS
TEerI000MeHa IPH CMEIIMBAaHUU XOJIOAHON M TOpsUeii BOJIBI.

HabmioieHre ycTaHOBIIGHHS TETUIOBOI'O PABHOBECHS MEXAY rOpsideli ¥ XOJIOTHOM BOJIOM.
Omnpenenenne Mpy IOMOIIH elarora KOJIMYeCTBa TEIUIOTHI, IIOJIyIeHHOTO BOJION MPH TEII0O0OMEHE ¢
HarpeTbIM METaJLIMYECKUM LUIMHIPOM.

Omnpenenenne 1o TabaUNE yACTbHON TEINIOEMKOCTH BEIIECTBA.

Pemenne TUIOBBIX pacy€THBIX 3a7a4 B 1—2 NEHCTBUS C ONMOPOIl HA aNrOPUTM, HMPEABAPUTEIIBLHO
pa3oOpaHHBII COBMECTHO C IIEJarOroM, CBSI3aHHBIX C BBIYMCIEHHEM KOJMYECTBA TEIUIOTHI H
TEIIIOEMKOCTH TIPH TETJIOOOMEHE.

AnHanu3 mpu NOMOINM MEfarora CUTyalluid MpaKTUYECKOIO HCIONb30BaHUS TEIUIOBBIX CBOMCTB
BEIIECTB M  MaTepHaloB, HampuMep B  [ENIX  DHEProcOepe)KeHUs:  TEIUTOM3OJISIIHS,
sHeprocOeperaroIue KpbIiy, TePMOAKKYMYJISITOPHI U T. II.

HaGmonenue siBieHnid BcnapeHusi 1 KOHICHCAIUH.

HaGitonenme 3a ncciaenoBaHueM Mpoliecca UCIapeHust Pa3iInIHbIX JKHIKOCTEH.

OOBsICHEHHE 110 aJITOPUTMY COBMECTHO C I1€IaroroM SIBIICHUH UCIIApeHUs] U KOHAEHCAIlMY Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOT'O YUYEHHUS.

HaGuonenme u 00bsicCHeHNE Tpoliecca KUIIEHNs], B TOM YHCJIEe 3aBUCHMOCTH TEMIIEpaTypbl KUIIEHUS OT
JIaBJICHMUSL.

OmnpezeneHne Mo TabIMIe OTHOCUTEIBHOH BIQKHOCTH BO3-IyXa.

HabmnroneHue mporecca miaBleHus KpUCTAJUINYECKOTO BEIeCcTBa, HapUMep, JIbJa.

CpaBHeHME 10 IUIaHY IIPU TIOMOLIM IMeJarora IpOLECCOB IIABIECHHUS] KPUCTAJUIMYECKHX Tl
1 pa3MsrdeHys Ipy HarpeBaHUU aMOPQHBIX TEl.

Omnpenenenue 1o TabaUIE yACITbHON TEIUIOTHI TUIABJICHHUS JIBIA.

OOBsicHeHHE TI0 cXeMe Tociie 00CYK/IEHHS C TIeJaroroM SIBIICHUH TUTaBICHHUS M KPUCTALIN3AINN Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOI'O YYEHHUS.

Pemenne TUNOBBIX pacy€THBIX 3a7ad B 1—2 NeMcTBUS ¢ ONMOPOIl Ha aNrOpUTM, HMPEABAPUTEIBHO
pa3o0paHHbII COBMECTHO C IIE/Iar0TrOM, CBSI3aHHBIX C BEIYUCIICHHEM KOJIMYECTBA TETUIOTHI B IIPOLIECcCax
TEIUIONEPEIauy IIPY IUIABICHUU U KPUCTAILUIU3ALUN, UCIIADEHUU U KOHICHCALUY.

AHanu3 npu IOMOIIM Iefarora ¢ onopoil Ha TUAAKTUYECKUH MaTepHual CUTyaluil MpakTU4eCKOro
NPUMEHEHHs SIBICHUH IUIaBICHUS M KPUCTAUIM3AIMM, HaNpuMep, TIOJIYy4YeHHE CBEPXUYUCTBIX
MaTepHaloB, CONeBas IPeiIKa u 1Ip.

AHanu3 npu MoMoIIH Teaarora padoTsl U 00bsICHEHHE PUHIUIA ISHCTBHS TETUIOBOTO IBUTATEIIS.
Brruncnenne Komu4ecTBa TEIUIOTHI, BBIIENSIONIETOCS MPU CTOPAaHUM Pa3IMYHBIX BUAOB TOIUINBA, U
KIIJI nBurarens.




CMEIIINBaHUY XOJIOJHON ¥ TOPSUYCH BOJIBI.

3. Onpedenenue Konuuecmea menaomul,
HONYYEeHHO20 6000U NpuU Meniooomene ¢
HazpemviM MemaiIU4ecKum YuIuHOpOM.

4. OnpeneneHue OTHOCHTENILHOW —BIIQKHOCTH
BO3/IyXa.

O6CY)KZ[eHI/Ie COBMCCTHO C II€aaroroM 5KOJIOTHYECKHUX HOCJ'IGI[CTBI/Iﬁ HCIIOJIB30BaHUA Z[BPIFaTeHeﬁ
BHYTPCHHET'O CrOpaHus, TCIIJIOBBIX U FI/I)IpOBJ'IeKTpOCTaHHI/Iﬁ (MC — 3KOJIorus, XI/IMI/ISI).

Pasnen 7. DiexkTpuyeckue 1 MAarHUTHBIE siBjaeHus (37 4)

JJleKTpUYecKne
3apsiabl.
3apsKeHHbIe
TeJaa U UX
B3auMojelcTBIe
(7w

Onexmpusayus men. [IBa poja dIEKTPUUECKUX
3apsnoB. BsammogelcTBue 3apsOKEHHBIX — Tedl.
3akon Kynona (3asucumocmo cunvl
83AUMOOCUCBUSL 3APANCEHHBIX MENL OM GENUYUHDL
3apsA008 U pACCMOAHUSL MENCOY MeNAMUL).

OnexkTtpudeckoe  none.  Hanpsowcénnocms
anekmpuyeckozo noas. Ilpunyun cynepnosuyuu
INEKMPUYECKUX Noell (Ha KaYeCmE8eHHOM YPOGHE).

Hocumenu NEKMPUYECKUX 3aps008.
OnemenmapHulii NeKmpudecKuil 3aps0.
Cmpoenue amoma. IIpOBOTHUKH W JUDIIEKTPUKH.
3aKOH COXpaHEHHsI HJIEKTPUIECKOTO0 3apsia.

Jemoncmpayuu?

1. DnexTpu3aIys Tell.

2. lBa poma DdJIEKTPUYECKHX 3apiloB H

B3aUMO/IEHCTBIE 3apsKEHHBIX TEl.

3. YcTpoicTBO U AEHCTBHE AIIEKTPOCKOTIA.

4. DnexkTpocTaT4ecKast HHIYKIIHS.

5. 3aKoH coxpaHeHHs AIICKTPHUUECKHUX 3aps/IOB.

Jlabopamopnwie pabomel u onvimol.

1. OnbITHl IO HAOIIOAEHUIO 3JIEKTPU3ALUHU TEl

WHIyKIMEW 1 TIPY CONPHUKOCHOBEHUH.

HaGironenue 3a mpoBeIeHueM OIBITOB MO 3JIEKTPH3ALIMH TeJl TPH CONPUKOCHOBEHNH W MHYKIIHEH.
HaGmonenue u o0bsicHEHHE C ONOPOI Ha AWAAKTUUECKUM MaTeprai B3auMOACHCTBHS OJHOMMEHHO
U Pa3HOMMEHHO 3apsKEHHBIX TEIL.

OOBsicHeHHE TTPY TIOMOIIIH TIeJjarora MPUHIIAIA ISHCTBUS 3JIEKTPOCKOTIA.

OOBsICHEeHHE COBMECTHO C IIEAAaroroM SIBICHHH OSIIEKTPU3AlMH TPH CONPHUKOCHOBEHUH TEN H
UHAYKIUEN C HCIOIb30BAHUEM 3HAHUN O HOCUTENSX MIEKTPUUECKHX 3apA70B B BELECTBE.
PacniozHaBaHre ¥ OOBSICHEHWE IO CXEME COBMECTHO C IIEJaroroM SBICHHH BJIEKTpU3alun
B IIOBCEIHEBHOM JKU3HU.

HaGionenme u 00bsicHEeHNE € OTTOPOH Ha TEXHOJIOTHYECKYIO KapTy ONBITOB, HLTIOCTPUPYIOIIUX 3aKOH
COXpaHEHHMs HIIEKTPHUUECKOTO 3apsaa.

HaGutoieHme onpITOB 110 MO/ICIIMPOBAHUIO CHUIIOBBIX JIMHUH AJIEKTPHUECKOTO TOJISL.

HccnenoBanne mojx pykoOBOJICTBOM Iefarora AEHCTBHUS 3JEKTPUYECKOro MO HA MPOBOAHUKH U
JI3IIEKTPUKA




IMocrossHHBII
3JIEKTPUYeCKU I
ToK (17 1)

DNEKTpUUECKU TOK. Ycnosus cyuecmeosanus
anexmpuieckoeo moxa. VICTOYHUKH TTOCTOSTHHOTO
ToKa. J[eHCTBHS 3JIEKTPUIECKOTO TOKA (TEILIOBOE,
XUMHYECKOE, MAarHUTHOE). DieKmpuyeckuil mox
8 HCUOKOCMSX U 2A3AX.

Pabota W MONIHOCTh 3JEKTPUYECKOTO TOKA.
3axon /picoyns—Jlenya. dnekmpuueckue yenu u
nompeoument dNEKMpUYecKoll dHepuu 6 Oblmy.
Onextpuueckas nemnb. Cuia Toka. JeKTpuyeckoe
HanpspkeHue.  CONpPOTHBIACHUE  MPOBOJHUKA.
Yoenvnoe conpomuenenue sewyecmsa. 3akon Oma

st yyactka uend. llocienoBarenbHoe U
napajjiesibHOe COCIMHCHUC MIPOBOJJHUKOB.
Kopomxkoe 3amvixanue.

Hemoncmpayuu?

1. TIpOBOJHUKY U AUAICKTPUKH.

2. MopenupoBanue CHUJIOBBIX JIMHUAHT

AIIEKTPUYECKOTO ITOJISI.

. ICTOYHMKH MTOCTOSTHHOTO TOKA.

. JleicTBUS 3IEKTPUYECKOr0 TOKA.

. DIEKTPpUYECKUHN TOK B KUIKOCTH.

. T'a30BbIit pazps.

. I3MepeHue CHiIbl TOKA aMIIEPMETPOM.

. I3MepeHue 3JIEKTPHUYECKOr0  HANpsKEHHs

BOJIbTMETPOM.

9. Peocrar 1 MarasuH COITPOTHBIICHHH.

Jlabopamopnuvie pabomout u onvimol.

1. CoOopxka 1 npoBepka pabOThl AIEKTPUIECKON

I[EMHU MTOCTOSIHHOTO TOKa.

H3mepenue u peryimpoBaHUe CUITbI TOKA.

W3mepenue u peryinpoBaHue HAMPSHKSHNUS.

4. Hccnedosanue 3a6ucumocmu Cuibl MoKd,
uoywjezo yepes pesucmop, om
CONPOMUBIIEHUSI PE3UCIOPA U HANPSIIHCEHUSL.

5. Onwimoi, demoncmpupyiowue 3a6UCUMOCHb
INEKMPUYECKO20 CONpOmMuUGLeHUs
NPOBOOHUKA OM €20 ONUHbL, NIOUAOU
NONEPeuHO20 CeueHUsl U Mamepuad.

6. Ilposepka npasuna crodicenus HanpsiceHul
npu Nocne008amesbHOM COCOUHEHUU O08YX

O ~NO O~ W

wn

HaGmonenne pa3iuyHbIX BHIOB JEHCTBHS AIJIEKTPUYECKOTO TOKa M OOHApy»KEHHE COBMECTHO C
MIeJIaroroM THUX BUIOB JEHCTBHUS B TOBCEAHEBHOM KHU3HU.

COopka 1o cxeMe M UCTIBITaHNE IT0]T KOHTPOJIEM T1€/Iarora 3JIeKTPHYECKOH [ETH IIOCTOSIHHOTO TOKa.
HaGimonenue 3a JeMOHCTpanued M3MEPEeHHs CUITBI TOKA aMIIEPMETPOM.

HaGuoenue 3a teMoHCTpanyei n3MepeHust 3JIeKTPUIECKOT0 HAPSKEHHSI BOJIbTMETPOM.
[MpoBenenre u OOBSICHEHWE TIPU TMOMOIIM YYHUTENS OIBITOB, JEMOHCTPUPYIOLIMX 3aBUCHMOCTb
AJIEKTPUYECKOTO COINPOTHUBIICHHSI MPOBOJHMKA OT €r0 JUIMHBI, IUIOMIAAN IOMEPEYHOTO CeUeHUsl U
MaTepHaia.

HabGmoneHne 3a eMOHCTpalyeil MCClieoBaHUsl 3aBUCUMOCTH CHIIBI TOKa, MPOTEKAMOIIETO Yepes3
PE3HCTOP, OT CONMPOTUBIICHHS PE3UCTOPA U HAIPSHKEHHS Ha PE3UCTOPE.

bazoBble mpeacTaBiIeHNs O MMPaBMIIAX CJIOXKEHHs HAMPSKEHUH MIPU MOCIEN0BATEIbHOM COSIMHEHNU
JIByX PE3UCTOPOB.

BbazoBble npencTaBiieHns 0 IpaBHUiIax ISl CHIIBI TOKA IPY MapaljIeIbHOM COSINHEHUH PE3UCTOPOB.
HaGmonenne peMOHCTpanuy mejarora O CHTYalMsX I10CIEeJOBaTeIbHOTO M MapajuIeIbHOTO
COEIMHEHUsI TPOBOAHNKOB B JTOMAIIHUX 3JIEKTPHIECKUX CETSX.

Pemenne THMOBBIX pacd€THBIX 3amad B 1—2 AEHCTBUS C OMOpPOH Ha ajrOpPHUTM, MPEABAPUTEIHHO
pa3oOpaHHBII COBMECTHO C IIEJaroroM C HcHojib3oBaHueM 3akoHa Oma um Qopmyn pacuéra
DIIEKTPUYECKOTO  COMPOTHBJICHUS TPH  MOCIEAOBATEIbHOM M MapajuleIbHOM  COEAMHEHUH
MIPOBOAHUKOB.

OmnpeneneHne ¢ OMOPOM Ha TEXHOJNOTHYECKYIO KapTy MOA PYKOBOJICTBOM Iiefarora padoThI
ANEKTPUUECKOTO TOKA, IPOTEKAIOIIET0 Yepe3 Pe3UCTop.

OnpezeneHre ¢ OMOpPoil Ha TEXHONOTMYECKYIO KapTy IHOJ PYKOBOJCTBOM II€arora MOITHOCTH
AIIEKTPUYECKOTO TOKa, BBIJIENIIEMOMH Ha pe3ucTope.
HaGumonenue 3a nccieoBaHieM 3aBUCHMOCTH CHITBI TOKA Yepe3 JIaMITOYKY OT HalpshKEHHs Ha Heu.
OmnpezerneHue ¢ OOpoi Ha TEXHOJIOTHYECKYIO KapTy oA pykoBoacTBoM nenarora K111 Harpesarens.
HabmoneHue 3a uccienoBaHreM peoOpa3oBaHus SHEPTHHU TIPH MOIbEME TPY3a ANNEKTPOIBUTATENIEM.
OOBsicHEHHE TOCNIe pacCyXIeHHs C IelaroroM M COCTaBJIEHWE IJIaHA-KOHCIEKTa YCTPOMCTBA U
NPUHLMIA JeHCTBHSA JOMALIHUX JIEKTPOHATPEeBATEIbHBIX IPHOOPOB.

OOBsicHeHHUE TI0CTIE PACCYXKJICHHUS C TEAaroroM M COCTaBJICHNE IJIaHA-KOHCIIEKTa IIPUYUH KOPOTKOTO
3aMBIKaHUsI W TTPUHIINAIIA ISHCTBUS IUIABKHX TPEJOXpaHUTEIICH.

Pemmenne THNOBBIX pacuy€THBIX 3agad B 1—2 AEHCTBUS C OMOpPOH Ha ajrOpPHUTM, MPEABAPUTEIHHO
pa3o0paHHBIN COBMECTHO C MEIaroroM ¢ MCIoIb30BaHueM 3akoHa J[xoyns—IJleHma.

HaGiroienie BOSHUKHOBEHHS AJIEKTPHUECKOTO TOKA B YKHIKOCTH.




Pe3UCmopos.

7. Ilposepka mnpasuna 01 Cuibl MOKA HpU
NapanieibHOM COeOUHEHUU Pe3UCTOPO8.

8. Ompenenenne pabOTBHl  3IEKTPUUYECKOTO
TOKa, UIYIIETO YePe3 PE3UCTOP.

9. OmpeneneHne MOIHOCTH JIIEKTPHUYECKOTO
TOKa, BBIIEISIEMOI Ha PE3UCTOPE.

10. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa,
HJIYIIEro Yepe3 JaMIOuKy, OT HalpsKCHHUS
Ha HEH.




MarHuTHbIE
siBjieHust (6 1)

TloctrostHHBIE MarHuTEl. B3aumoneiicteue
MOCTOSIHHBIX MarHUTOB. Maznummoe noJe.
Maenummnoe none 3emnu u e2o 3navenue 0is
orcuznu Ha 3emae. Onvim Spcmeda. Mazrnumuoe
noze snekmpuyecko2o moka. Ipumenenue
NEKMPOMASHUMO8 8 mexHuke. /lelicmeue
MASHUMHO20 NOJISL HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb NOCMOSAHHO20 MOKA.
Hcnonvzosanue snekmpoosucamerneti 6
MeXHUYeCKUX yCmpoucmeax u Ha mpaHcnopme.
Hemoncmpayuu?

1. B3anmoelicTBHE MOCTOSIHHEIX MArHUTOB.

2. MoaenupoBaHue HEBO3MOXKHOCTH
pa3zaeneHus IOJII0COB MarHuTa.

3. MopenupoBanue MarHUTHBIX
MMOCTOSIHHBIX MarHUTOB.

4. OnsIT OpcTena.

5. MarautHoOe 1oJie TOKa. DIeKTPOMAarHHuT.

6. JleiicTBre MAarHUTHOTO TOJISI HA IPOBOJIHUK C
TOKOM.

7. DNeKTpoABUTaTeNh MIOCTOSTHHOTO TOKA.

Jlabopamopuuvie pabomoul u onvimol.

1. Hccnemosanme MarduTHOTO
B3aMMOJEHCTBUS IMOCTOSHHBIX MarHUTOB.

2.  VI3ydeHue MarHUTHOTO ITOJIS TOCTOSTHHBIX
MarHUTOB TIPH UX OOBECTMHEHUH U PA3/ICIICHIUH.
3. Wccnenosanue erCTBHS
ANEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
4.  OIbITHI, JIEMOHCTPHUPYIOIITUE
3aBACHUMOCTbH CHITBI B3aUMOJICHCTBHS KATYIITKH C
TOKOM U MarHUTa OT CUJIBI TOKA U HaIpaBJICHHU
TOKa B KaTyIIKE.

5. M3ydeHnne nelicTBUs MarHUTHOTO TOJISL Ha
MIPOBOJIHUK C TOKOM.

roJiei

HccnenoBanue noj pyKOBOACTBOM I1€1arora MarHUTHOTO B3aUMOJICHCTBHUS IIOCTOSTHHBIX MarHUTOB.
W3ydeHne ¢ omopoil Ha TEXHOJOTHMYECKYIO KapTy IO PYKOBOICTBOM II€Aarora MarHWTHOTO IIOJIA
MOCTOSTHHBIX MAarHUTOB IIPH MX OOBEINHEHNH U Pa3ACICHHH.

HaGutofenne 3a mpoBeICHUEM OIIBITOB MO BU3YaAJIH3ALlMH OIS TOCTOSHHBIX MarHUTOB.

W3ydeHne mox pyKOBOJICTBOM Ie/larora sIBICHUS HaMarHMYMBAHUS BEIIECTBA.

HccenenoBanue COBMECTHO C MEIArOrOM JICHCTBHS JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.
HaGmonienne 3a mpoBEAEHHEM OITBITOB, AEMOHCTPHUPYIOIIMX 3aBUCUMOCTH CHIIBI B3aHMMOACHCTBHS
KaTyIIKU C TOKOM M MarHuTa OT CHJIBI M HallpaBJICHUs TOKA B KaTyIIKeE.

AHanmyM3 TIpH TIOMOIIM TMejarora CHTYalMid TNPaKTHYEeCKOTO HPUMEHEHHs 3JIEKTPOMArHuToB (B
OBITOBBIX TEXHUYECKMX YCTPOHCTBAX, MPOMBIIIIEHHOCTH, MEIUIIMHE).

N3yuenue ¢ onmopoil Ha TEXHOJIOTHUYECKYIO KapTy O] PYKOBOJCTBOM IIE€AArora At CTBUSI MArHUTHOTO
HOJISL Ha IPOBOJIHUK C TOKOM.

N3yuenue ¢ onopoi Ha qUIAKTUYECKUI MaTepuall AEUCTBHS MIEKTPOABUIaTeNs.

W3smepenne coBmectHO ¢ negarorom KIIJI anexTpoaBurarenbHON yCTaHOBKH.

ba3oBble mpencTaBieHHs O pPasIHYHBIX HPHMEHEHMAX JJIEKTPOIBHIATeNei (TpaHCIOPT, OBITOBBHIE
ycTpoiicTBa U 1Ip.).




DJIeKTPOMArHUT
Hasl HHAYKIUSA
(49

Onvimol Dapaodes. AHenenue
anexmpomaznumuou undyxyuu. Ipasuno Jlenya.
Dnexmpozenepamop. Cnocobwi noayueHus
INeKMPU4ecKou dHepeuu. INEKTPOCTAaHLUUA Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTHUH.
Hemoncmpayuu?
1. UccnenoBanne SIBIEHUS DIIEKTPOMArHUTHON
HHIYKIIHAH.

2. OnbiTer Dapagest.

3. 3aBHCHUMOCTh HAMpPAaBJICHUS WHIYKIIMOHHOTO
TOKA OT YCIOBUH €0 BOSHUKHOBCHHUS.

4. DyeKTporeHepaTop MocTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1. OmpITBl  TO  WCCICOOBAHUIO  SBJICHUS
ANEKTPOMArHUTHON WHAYKITUH: UCCIICIOBAHNE
W3MCHCHHWI  3HAYCHWS W  HAIPaBICHUSA
WHAYKITHOHHOTO TOKA.

HpOBeI[eHI/Ie COBMCCTHO C II€AAroroM OIIBITOB IIO HCCICIOBAHUIO SBJICHUA 3J'IeKTpOMaFHPITHOI71
HHAYKOHU: UCCIICAOBAHUE W3MEHEHHM 3HAYCHUS U HalpaBJICHUA HHAYKIITUOHHOT'O TOKa

Pe3epBHoe Bpems (3 4)




9 KJIACC (102 u)

TemaTuueckmii OcHoBHOe coiep:kaHHe OcHoOBHBIE BUABI AeSITEILHOCTH YYaIUXCS
010K, TEMA (Ha ypoBHe y4eOHBIX JelicTBHIT)
Paznen 8. Mexanuveckue sijaenns (40 1)
Mexanndeckoe Mexanuueckoe JBWKeHHE. MarepuanbHas | AHaiK3 ¢ IOMOIIBIO Melarora 1 00CyKAeHHE Pa3IMYHbIX IPUMEPOB MEXaHHYECKOTO JABUIKCHUSI.
JABHKCHUE touka. Cucrema orcuéra. OtHOcUTEnbHOCTH | OOCYXkIEHHE COBMECTHO C [IEJaroroM IrpaHull IPHMEHUMOCTH MOJEIHU «MaTepHabHas TOUKay.

U COCOObI ero
onucanus (10 4)

MEXaHHYECKOro  JIBIDKEHHs.  PaBHOMepHOe
NPSIMOJIMHENHOE JABWXXEHUE. HepasnomepHoe
npsimonunetinoe  Osudcenue.  CpenHss — u
M2HOBEHHAs cKopocms mena npu
HEpasHOMEPHOM OBUIICEHUU.

Yckopenue. Pasnoyckopennoe
NpAMONUHelIHOe osuoIcenue. CBobOoxHOE

nanenue. Onvimol I anunes.
Pasnomepnoe Osudicenue no OKpYHCHOCMU.
IHepuoo u uacmoma obpawenus. Jluneinas u
yenoeas ckopocmu. Llenmpocmpemumenvroe
ycKopeHue.
JHemoncmpayuu
1. HaOmroneHne MeXaHMYeCKOro JIBHIKEHUS
Tella OTHOCUTENBHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHe MyTel ¥ TPAeKTOPUH JIBHKEHUS
OIHOTO ¥ TOTO >KE€ Tejlla OTHOCHTEIbHO
Pa3HBIX TEJ OTCUETA.

3. 3mepenrie  CKOPOCTH M YCKOpEHHS
MPSIMOJIMHEHHOTO IBHKCHUS.

4, UccnegoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO IBUKEHUSI.

5. HaGmronenue JIBHOKEHHS Tena 110
OKPY>KHOCTH.

6. HaGmonenne MeXaHHYECKHUX  SIBJICHHUIA,
MPOUCXOMAMINX B  CHCTEeME  OTcuéra
«Tenexxkay mnpu €€ paBHOMEPHOM U
YCKOPEHHOM  JIBUKEHUU OTHOCHUTEIHHO

kabuHera GpU3NKH.

Omnucanue mocne OOCY)KAEHHS C IeNaroroM MEXaHHYeCKOro IBIKEHHS pa3IMYHbIMHU CIIOCOOaMHM
(ypaBHeHue, TabauLa, rpaduK).

AHanu3 TOA PYKOBOJCTBOM TII€farora >KU3HEHHBIX
OTHOCHTEJIbHOCTh MEXaHUYECKOT'O JIBHKCHUSI.
Habnronenne MeXaHU4eCKOro IBIKEHHS TeJla OTHOCUTEIBHO Pa3HbIX Tl OTCYETA.

CpaBHeHHMe TyTell U TpacKTOpuUil IBM)KEHHUS C ONOPOM Ha TEXHOJIOTHYECKYIO KapTy IO/ PYKOBOJCTBOM
He[arora OJJHOTO M TOTO K€ TeJIa OTHOCUTENBHO PA3HBIX TEI OTCUETA.

AHanu3 ¢ MOMOIIBIO TIefarora Tekcra ['anmiest 00 OTHOCHTETHHOCTH JBIIKCHUS; BHITIOIHCHNE 3aaHUH
IO TEKCTY (CMBICIIOBOE UTEHHE).

I[Mpocreiimme BEIYUCICHUS 110 00pasIly CpeHe CKOPOCTH CKOJIbKEHHsI OpycKa WM IBM)KEHHS IIaprKa
10 HAKJIOHHOM TJIOCKOCTH.

Ananuz 1 00CyXJeHHE C OTIOPOH Ha TEXHOJOTMYECKYIO KapTy O] pPYKOBOJICTBOM IIe/iarora croco0oB
NPUOIKEHHOTO ONPEIeNIeHNs] MTHOBEHHOW CKOPOCTH.

OnpeneneHne NOCIe pacCyX IeHHs C MEAaroroM Mo cXeMe CKOPOCTH PaBHOMEPHOTO IBM)KEHHUS (IIaprKa
B JKUJIKOCTH, MOJIEITH DJIEKTPUUECKOTO aBTOMOOWIIS U T. I1.).

OmnpeneneHne COBMECTHO C IMEAaroroM ITyTH, MPOWJEHHOTO 3a JaHHBIA MPOMEXYTOK BpPEMEHH, W
CKOPOCTH TeJa 0 Tpa(uKy 3aBUCHMOCTH ITyTH PABHOMEPHOTO JBMKEHHS OT BPEMEHH.
HauanpHble TpeAcTaBieHHe O [NPUHLUNAX JEHCTBHA IPUOOPOB, HM3MEPSIOLINX
(ctimmomeTpoB).

Ipocreiimme BbruucieHUsT O 00pa3ly MyTH U CKOPOCTH IMpPH PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
JIBIKCHUH Tela.

OmnpezenieHne COBMECTHO C IEAAaroroM NPOHASHHOTO IIyTH M YCKOPEHHUS IB)KEHHUS Tena Mo rpaduxy
3aBUCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO ABUKEHHS Tela OT BPEMEHH.
OmnpeneneHne ¢ MOMOIIBIO Melarora yCKOPEHUsI Tea IpH paBHOYCKOPEHHOM JIBI)KEHHUH 110 HAKJIOHHON
IUTOCKOCTH.

M3mepeHne o cxeMme IOcie pacCyXIEHHs C IeJaroromM MepHojia M 4YacTOThl OOpallleHus! Tena II0
OKPY>KHOCTH.

Omnpenenenne HaXOXKAEHHS TMOJ| PYKOBOACTBOM IIe[arora CKOPOCTH PaBHOMEPHOTO JBWKEHHUS Teia
0 OKPYKHOCTH.

CUTyallMi{, B KOTOPBIX MpPOSBIAETCA

CKOPOCTb




Jlabopamopnsie pabomsl u onvimol.

1. OmpeneneHue  CpeliHEH  CKOPOCTH
CKOJIbXKCHUSL OpycKa WU JBYDKCHHS
[IapyuKa no HakJIOHHOH ITOCKOCTH.

2. OmnpeneneHue YCKOpPEHHUsS Tena Ipu
PaBHOYCKOPEHHOM  JBYDKCHHH  IIO
HAKJIOHHOM TJIOCKOCTH.

3. HccnenoBanue 3aBHCHMOCTH IYTH OT
BPEMEHH  TPH  PaBHOYCKOPEHHOM
JBIDKCHUM 0€3 HaYaIbHONH CKOPOCTH.

Pemenne THMOBBIX pacué€THBIX 3aiad B 1—2 NEWCTBHS C OMOPOH HA aNrOpPUTM, MPEABAPUTEIHHO
pa3o0OpaHHBIl COBMECTHO C TMEJaroroM Ha OMpeNefeHHe KHHEMATHYSCKUX —XapaKTEePUCTHK
MEXaHHYECKOTO JBUKCHUS PA3IMIHBIX BHIIOB.

Pacnio3naBanue v mpuOIIKEHHOE OIHCAHKE 110 00pa3Ily Hocie 00CYKICHHS C IearoroM pa3InYHbIX
BUJIOB MEXaHMYECKOTO JBM)KCHHUSI B TPHPOJC M TEXHHWKE (HAa MpUMepax CBOOOTHO MaarolluX Ted,
JIBHYKEHUS KMBOTHBIX, HEOSCHBIX TEJI, TPAHCIIOPTHBIX CPENICTB U JIp.).

B3aumopeiicrBue
Tea (20 v)

IlepBbiii 3akoH Herorona. Brtopoli 3akoH
Herorona. Tperuit 3akoH HbrotoHa. [lpunyun
cynepno3uyuu CuJ.

Cuna ynpyeocmu. 3akon I'yka. Cuna mpenus:
CUNIA MPEHUST CKOTbIHCEHUSA, CULA MPeHUs NOKOS,
Opyaue 8U0bl MpeHus.

Cuna TsDKECTH W 3aKOH  BCEMHPHOTO
TATOTCHUS. YCKOpPEHHE CBOOOTHOTO NAalIeHHS.
Jeuoicenue naanem eoxkpye Coanya (MC).
Ilepsas kocmuueckas ckopocms. Hesecomocmo
U nepezpysKu.

PaBHOBecue MaTepHaIbHOI TOYKHU.
Abconromno  meépdoe  meno.  Pasnogecue
meépooeo  mena ¢ 3aKPeniéHHOU  OCblo
eépawjenusi. MOMeHT cuiibl. [Jenmp msdcecmu.

Jemoncmpayuu

1. 3aBUCHMOCTh YCKOPEHHS Tela OT MAacChl

Tejna U JEMCTBYIOLIEH Ha HErO CUIIBI.
2. HaGmonenne  paBeHCTBA  CHII
B3aUMOJEUCTBUH TEI.

3. 3menenne Beca Tena NpPH YCKOPEHHOM
JIBIOKCHUH.

JlaGopaTopHbie padoThI U ONBITHI.

1. UccnenoBanne 3aBUCHMOCTH CHIIBI TPEHUS

pu

CKOJBXKEHHS OT CHJIBl  HOPMAaJIbHOTO
JIaBJICHHSI.
2. Onpenenenne  kod(hdHIMEHTa  TPEHUS
CKOJIbYKCHHSI.

3. OmpeneneHue XECTKOCTH MPYKUHBI.

HabGnronenue u o0cyXIeHHEe COBMECTHO C MEJaroroM OIBITOB C IBM)KCHHEM Tella IIPU YMEHBIICHUH
BIIMSIHUSI JPYTUX TeJ, IPENATCTBYIOUX JABH)KEHHUIO.

AHanu3 Mo cxeme IOocle PAacCy)KICHUS ¢ IenaroroM Tekcra ['amuies ¢ OMMCaHMEM MBICIEHHOTO
9KCIEPUMEHTa, 0OOCHOBBIBAIOILEIO 3aKOH HMHEPIMM; BBIMOJHEHUE 3aJaHUM 10 TEKCTy (CMBICIOBOE
YTEeHUE).

O6cyxaeHne o pyKOBOACTBOM II€Aarora BO3MOKHOCTH BBITTOJHEHHSI 3aKOHA MHEPIIMH B PA3IUIHBIX
CHUCTEMaxX OTCUETA.

HaGmonenne u obcyXaeHHEe COBMECTHO C IEJAaroroM MEXaHWYECKHX SIBICHUH, MPOUCXOISIINX B
cucreMe otcuéTa «Tenexka» IpH e€ paBHO-MEPHOM U YCKOPEHHOM JBHKEHUH OTHOCHTEIHHO KaOMHETa
(hu3uKH.

JleficTBUS ¢ BEKTOpAaMHM CHJI: BBITMIOJIHEHNE 33aHUH 1O CIIOXKEHHIO 1 BBIYUTAHUIO BEKTOPOB.
HaGmionenne 3a IMpOBEJEHHWEM OIBITOB, JIEMOHCTPUPYIOMIMX 3aBUCHMOCTh YCKOPEHHS Tela OT
MPUIIOKEHHOMN K HEMY CHJIBI U MACCBI TeTa.

AHanu3 1 00BsICHEHHE C ONIOPOil Ha TEXHOJIOTHYECKYIO KapTy MOJI PyKOBOJCTBOM MeJiarora siBIICHUH ¢
HCMOJIBb30BaHUEM BTOPOTro 3akoHa HeioTOHA.

Pemenne THUNOBBIX pacyETHBIX 3amad B |—72 NeCTBUS C OMOpOM Ha alrOpUTM, IMpeaBapUTEIbHO
pa3o0paHHBII COBMECTHO C IIEJAaroroM C MCIOJNb30BaHMEM BTOpOro 3akoHa HbploToHa M mpasuia
CJIOKEHUS CHUIL

OnpeneneHue COBMECTHO C IIEIaroroM >KECTKOCTH MPY>KUHBI.

AHanu3 cuTyalif ¢ OIopol Ha TEXHOJOTMYECKYIO KapTy IOJ| pPyKOBOJCTBOM II€larora, B KOTOPBIX
HaOJI0IAlOTCS YIIpYTHe NehopMaliii, U UX OOBSICHEHHE C CIOJIb30BaHUEM 3aKoHa ['yka.

Pemenne TUNOBBIX pacy€THBIX 3amad B |—72 NeicTBUS C OMOpOH Ha alrOpUTM, IMpeaBapUTEIHHO
pa300paHHBIN COBMECTHO C MIEJAroroM ¢ HCHOIb30BaHNEM 3aKoHa ['yka.

HccenenoBanue py MOMOIIIH MEIarora 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHIIBI HOPMAJIbHOTO
nasnenusi. CoBMECTHOE 00CYX/I€HHE PE3YNbTaTOB NCCIIEIOBAHMS.

Omnpenenenne Mo KOHTPOJIEM TIEAArora ¢ OIopoi Ha KOHCIEKT K03 uIeHTa TpeHUs CKOIbKeHNUS.
W3mepenne ¢ MOMOIIBIO TEAArora CHIIbl TPEHUS ITOKOSI.

Pemenne THMOBBIX pacd€THRIX 3amad B 1—2 AEHCTBHSA C OMOPOW HA alNTOPUTM, MPEIBAPUTEIHHO
pa3o0paHHBIN COBMECTHO C MEaroroM ¢ MCHOIb30BaHNEM (DOPMYITBI ISl CHITBI TPEHHUS CKOJTb)KEHHS.




AHanu3 mo cxeMe Ioclie pPacCy)KAECHUs Iefarora O ABWXKEHHUU TeNl TONBKO IOJ JIEHCTBHEM CHIIBI
TSXKECTH — cBOOOIHOTO NaIeHus.
OOBsicHEHHUE T10]] PyKOBOJICTBOM I1€J]arora He3aBUCUMOCTH YCKOPEHHS CBOOOIHOTO MaIeHHs! OT MacChl
Tena.

Or11eHKa COBMECTHO C TIEIarOroM BEJTMYHMHBI CHITBI TATOTCHUS, ICHCTBYIONICH MEXTY IBYMs TeJIaMH (IJist
Pa3HBIX Macc).

AnHanmu3 ¢ Omopod Ha JUNAKTUYECKHUN MaTepuasl JBHKCHUS HEOCCHBIX TE MOJ JEHCTBHEM CHJIBI
TATOTCHUS (C UCIOJIB30BAHUEM JOMOJHUTEIBHBIX HCTOYHUKOB HH(OpMAIIHHT).

Permenne TUMOBBIX pacu€THBIX 3amad B 1—2 JEWCTBUA C OMOPOW HAa ajITrOPUTM, MPEABAPUTEIHLHO
pa3o0paHHbINl COBMECTHO C IENAroroM C UCIOJIb30BAHUEM 3aKOHA BCEMHUPHOT'O TATOTEHHS 1 POPMYITbI
JUISL pacd€ra CUJIbl TSXKECTH.

HaGimonenme u o0cyxaeHue ¢ oMOIIbIO IIeJIarora OIbITOB IT0 N3MEHEHHIO Beca Tella IPU YCKOPEHHOM
JIBHYKEHUH.

AHanu3 ¢ MoMoILbIO Nearora ycjaoBUil BOSHUKHOBEHUSI HEBECOMOCTH U MEPETPY3KH.

Pemienre TUMOBBIX pacdy€THBIX 3afad B 1—2 [IEHCTBUS C OMOPOM HAa AITOPUTM, IMPEIBAPUTEIHHO
pa3oOpaHHBIN COBMECTHO C TIEIaroroM Ha OIpe/elICHNe Beca Tejla B Pa3IMYHbIX YCIOBHUSIX.

Ananu3 ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy MOJA PYKOBOACTBOM I€farora Cui, JEHCTBYIOIIUX Ha
TeJNo, MOKOSIIeecs Ha OTOpe.

OnpezeneHre ¢ IOMOIIBIO NeAarora eHTpa TSHKECTH Pa3IndHbIX Tell.




3aKoHBI
COXpaHeHus
(10 9)

Nmnynee  Tenma.  Msmenenue — umnyivca.
HUmnynoc cunvi. 3aKOH COXpaHEHUS HMMITYIIbCA.
PeaxtusHoe aBmxenue (MC).

Mexanndeckas padoTa u MomHocTh. PaboTa
CHJ TSDKeCTH, ympyeocmu, mpenusi. Cesa3b
oHepeuu u pabomsl. [loTeHIMaIbHAS YHEPTHS
Tena, IMOJHATOTO HaJ IOBEPXHOCTBIO 3EMIIH.
Ilomenyuanvuas sHepeusi COHCAMOU NPYHCUHDL.
Kunernueckas SHEprusl. Teopema o
KuHemuueckou OHepeuu. 3aKOH COXPaHEHHUS
MEXaHUYeCKOH SHEPTUH.

Hemoncmpayuu
1. Tlepemaya wMITynbCca NP B3aMMOACHCTBHU

Tell.

2. TlpeobpaszoBanus
B3aUMOJICHCTBUH TEI.

3. CoxpaHeHWe WHMIyIbCa MPH HEYIPYTOM
B3aUMO/JICHCTBUH.

4. CoxpaHeHHE WMITyJIbca IpH aOCOIIOTHO

YIIPYTOM B3aHMO/ICHCTBHH.

HaGironenme peakTHBHOTO JIBHKEHUSI.

CoxpaHeHHE MEXaHWYECKOH SHEPrHH IMPH

CBOOO/IHOM TaJICHUH.

7. CoxpaHeHHE MEXaHHMYCCKOW JHEPTrHH MpHU
JBUXXCHUU TEJ1a IO HCﬁCTBHCM pr)KI/IHI)I.

Jlabopamopnuvie padbomosl u onvimol.

1. Omnpenenenue padOTHI CHJIBI TPEHUS TPH
PaBHOMEpPHOM  JBIDKEHMHM  Tela IO
TOPHU30HTATLHON TTOBEPXHOCTH.

2. Ormpenenenrie pabOTHI CHIIBI YIIPYTOCTH TIPH
noapéMe rpy3a C HCITOJIb30BaHIEM
HETIOIBYDKHOTO M ITOJIBUXKHOTO OJIOKOB.

3. HM3yueHue 3aKOHa COXpaHEHHs YHEPTHH.

OHEPIrun apu

oo

Habionenue u 00CyX/IeHHE C MIOMOIIBIO MEIarora OMbITOB, JEMOHCTPUPYIOIIHMX TEPeaady UMITyIbca
NPU B3aUMOJIEHCTBUH TEJ, 3aKOH COXPAHEHHs HMMITYJIbCa MpPU aOCONIOTHO YIPYrOM M HEYIPYroM
B3aUMOJECICTBUN TEN.

HaGioieHre A1eMOHCTpAIl|K Te1arora CUTyaluidi B OKPYKAIOIIEi KM3HU C UCIONb30BaHHEM 3aKOHA
COXpaHEHHs UMITYJIbCA.

Pacrio3sHaBaHue ¢ OMOPOH Ha TEXHOJOTMYECKYIO KapTy IO PYKOBOJICTBOM I€larora SBICHHS
PEaKTUBHOTO JABMXEHHsI B TIpUpo/ie U TexHuke (MC — OuoJorus).

[IpuMeHeHHEe COBMECTHO C MMEJaroroM 3aKOHA COXPAHEHHsS HMMITyJbca s pacuéra pe3ysbTaToB
B3aUMOAEHCTBUsL Tel (Ha MpHuMepax HEYNpYroro B3aUMOJAEHCTBUS, YIPYroro LEHTPaIbHOTO
B3aHMO-}1€ﬁCTBHﬂ llByX OAWHAKOBBIX TCJI, OTHO U3 KOTOp])IX HeHO}I-BI/I)KHO).

Perienne THNOBBIX pacyETHBIX 3a4a4 B 2—3 JEHCTBUS C OMOPOM HA aIrOPHUTM, MPEABAPUTEIHHO
pa300paHHbIil COBMECTHO C MEAroroM ¢ UCIOIb30BAHUEM 3aKOHA COXPAHEHUS UMITYJIbCa.
Ormnpenenenne ¢ ONOPOi Ha JUAAKTHUSCKUN MaTepran padoThl CUIIbI YIPYTOCTH MPH MOAbEME Ipy3a
C UCIIOJIL30BAHUEM HEMOABUKHOIO U MOIBUKHOIO OJIOKOB.

W3mepeHue COBMECTHO C TIEaroroM MOIHOCTH.

W3mepen#e ¢ MOMOIIBIO Mearora MoTeHI[HATBHOM YHEPTUH YIIPYTo Je(hOPMHUPOBAHHON TPy KUHBI.
W3mepenre COBMECTHO C TIeJaroroM KMHETUIECKOW SHEPTUH Telia M0 JJTHHE TOPMO3HOTO ITyTH.
HabGmiofenne 3a 5KCIIEPUMEHTATIBHBIM CPaBHEHHEM HW3MEHEHHS IOTEHIMATbHOW M KMHETHYECKON
SHEPrHii Teja MPH JBMKEHUH 10 HAKJIOHHOM MJI0CKOCTH.

Habiofienne 3a 3KCIIEpUMEHTATBHOM MPOBEPKON 3aKOHA COXPAHEHHsSI MEXaHMYECKOW SHEPTUH IMPH
cBOOOIHOM IIaJICHHH.

[lprMeHeHHE HA HAyaJbHOM YPOBHE, C OMOPOW Ha JWAAKTHUECKMH Marepuaia 3aKOHa COXpaHEHHs
MEXaHUIECKOU SHEPTUH [T pacuéra MOTEHIIMATBHON U KHHETHUECKOM SHEPIHi Tea.

PelreHrie THUMOBBIX PacUETHBIX 3a7ad4 B 1—2 AeHCTBHsI C OMOPOM HA alrOpUTM, MPEABAPUTETHHO
pa3o0paHHBIil COBMECTHO C IIEIArOrOM C MCIOJIb30BaHHEM 3aKOHA COXPAHEHUS MEXAaHUYECKON YHEPTHH.




Pazgen 9. MexaHu4veckue Kojiedanusi 1 BOJIHbI (15 )

Mexannueckue
KoJiedanus (7 4)

Konebatenbnoe  nBuwkenne.  OCHOBHBIE
XapaKTEPUCTUKK KOJCOaHUN: TIEPUOJ], YacTOTa,
amMIuuTyna. Mamemamuueckuii u NpYyHCUHHBIL

masmuuku.  Ilpespawenue  snepeuu  npu
KoebamenbHOM O8UNCEHUU.

3aryxatomue KojeOaHWs. BbIHYXIeHHBIE

konebanus. Pesonanc.

Jemoncmpayuu’

1. Habmonenne  xonmebaHmii  Tenm  mof
JIEWCTBUEM  CHJIBI  TSDKECTH W CHUIBI
YIIPYTOCTH.

2. HaGmonenue kosebaHuii rpy3a Ha HUTH U
Ha IIpY>KHUHE.

3. HaGmonieHne BBIHY)XJICHHBIX KOJEOaHUH U
pe3oHaHca.

Jlabopamopnsie pabomsl u onvimol.

1. Onpenenenne  4acToTbl | IMepUoja

KoJleOaHul MaTeMaTHYeCKOro MasTHUKA.

2. OnpeneneHne  4YacTOThl W TepHona
KoJeOaHWH TPYKHHHOTO MAasTHHKA (WId
AIEKTPOHHAS IEMOHCTPAIIHS).

3. UccnenoBaHue  3aBUCUMOCTH  IIEpHOAA
KoJIeOaHHH TTO/IBEIIEHHOTO K HUTH TPpy3a OT
JUTNHBI HATH.

4. VccnenoBaHne  3aBHCHMOCTH  TepHOAa
KoJIeOaHUH MPY)KMHHOTO MAasTHHKA OT

Maccel  rpy3a  (MaM  DJEeKTpOHHas
JIEMOHCTpanus).
5. [lpoBepka  HE3aBUCHMOCTH  IIepHOJA

KoJeOaHUl Tpy3a, MOABEIICHHOTO K HHTH,
OT MAacchl Ipysa.
6. OMBITHI, TEMOHCTPUPYIONIUE 3aBUCHMOCTh

nepuoja KoJIcOaHmA MPYXUHHOTO
MasTHHKa OT MAacChl Tpy3a M KECTKOCTH
TIPY>KUHBL.

7. U3mepenue YCKOPEHHUsI CBOOOIHOTO
MaJeHUs (v 3JIEKTPOHHAS

JIEMOHCTPAIIHS).

HaGmonenune xoneGaHuii moj nelCTBUEM CHJI TSDKECTH M YIPYIOCTH M OOHapy>KeHHe MpPH HOMOIIN
nesiarora NOAOOHBIX KOJIEOAaHUH B OKPYXKAIOLIEM MHpE.

AHanmm3 COBMECTHO ¢ IearoroM KojieObaHuii Tpy3a Ha HUTH 1 Ha IpyxuHe. OnpeaereHne Mo aropuTMy
YacTOTHI KOJIeOAHNIT MaTeMaTH4ecKoro M MPYKHHHOTO MasTHUKOB.

Habnronenue u 00bsICHEHHE € IIOMOLIBIO NIEJarora siBJICHHs Pe30HaHCa.

HccenenoBanue ¢ OMOpoOH Ha alrOpHTM, MPEABAPUTENBHO Pa30OpaHHBIN COBMECTHO C IENarorom,
3aBUCHMOCTH TIEPHO/1a KOIeOaH! TTOABEIIEHHOTO K HUTH I'Py3a OT JUTHHBI HUTH.

ITpoBepka ¢ o1opoii Ha TEXHOJIIOTHYECKYIO KapTy IO/ pPYKOBOJICTBOM II€Z[arora He3aBUCHMOCTH TIEPHO/Ia
KoJIeOaHui Tpy3a, MOIBEIICHHOTO K JICHTE, OT MacChl Ipy3a.

HaGimonenue n o6cyxeHne oA pyKOBOACTBOM IEJarora OmbITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTb
neproza KojaeOaHui NpyXKMHHOTO MasiTHUKA OT MaccChl IPpy3a U KECTKOCTH MPYKHUHBI.

[MprMeHeHne ¢ TOMOIIBIO TIeJjarora MaTeMaTHIeCKOro ¥ NPYXHHHOTO MasiTHUKOB B Ka4eCTBE MOJIEIICH
JUISL OTTCAaHMS KOJIeOaHUH B OKPY>KarOIEeM MHUDE.

Pemmenne THNOBBIX pacdyETHBIX 3agad B 1—2 NEHCTBUS C OMOpOH Ha ajrOpPHUTM, NMPEIBAPUTEIIHHO
pa3oOpaHHBIN COBMECTHO C I1€/IaroroM, CBSI3aHHBIX C BBIUYMCIICHUEM MM OIIEHKOW YacTOTHI (Tiepruoja)
KoyieOaHui




Mexannueckue
BOJIHBL. 3BYK
(84)

Mexanuueckue BOJIHEI. CaoiicTBa
MeXaHHYECKUX BOJIH. IIpooonvuvie u
nonepeunvle 60HbL. [[IUna 80aHbI U CKOPOCMb €€
pacnpocmpanenus.. Mexanuueckue 601HbL 8
meépoom mene, ceticmuyeckue 60Hbl (MC).

3ByK. [ pomKkocmv 36yKa U 6blCOMA MOHA.
Ompaoicenue 38yxa. Ungpassyk u yiompaszeyx.

Hemoncmpayuu?

1. PacmpocrpaHenue
MOTEPEYHBIX BOJIH.

2. HaGmionenue 3aBUCHMOCTH BBICOTHI 3BYKa
OT YacTOTHI.

3. AKycTHYecKuil pe3oHaHC.

MMPOJAOJbHBIX u

OOHapy>XEeHHUE U aHATH3 ¢ TIOMOIIBIO MTEarora BOJHOBBIX SBJICHUI B OKPY)KAIOIIEM MHpE.
HaOnromenne COBMECTHO € TEAAaroroM paclpoOCTPAHECHHUS IMPOJOIBHBIX M TIOMEPEYHBIX BOJH (Ha
MOJICNN) 1 0OHAPYKCHUE aHAJIOTHYHBIX BUJIOB BOJIH B IIPUPOJIE (3BYK, BOJSTHBIC BOJHEI).

Brruncinenne B 1—2 neiicTBUS ¢ ONOPOI HAa AJITOPHUTM, TPEIBAPUTEIHLHO Pa300paHHBIN COBMECTHO C
MeJIaroroM JUTMHBI BOJIHBI M CKOPOCTH PacTpOCTPAaHEHUsI 3ByKOBBIX BOJIH.

HaOnromenne 3a SKCIEPUMEHTATBHBIM ONPENCICHUEM TPAHUI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX
KOJIeOaHHH.

HabmoieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCIIE C MCIIOJIB30BAHHNEM MY3bIKAIbHBIX
MHCTPYMEHTOB).

HabmoneHne u 00bsiCHEHHE C TOMOIIBIO Mearora sBIeHUs aKyCTHYECKOTO pe30-HaHca.

UreHne COBMECTHO C IEJarOTOM OPUTHHAJIBLHOTO TEKCTA, MOCBAIIEHHOTO MCIIOJIb30BaHHUIO 3ByKa (FITH
YIABTPa3ByKa) B TEXHUKE (IXOJIOKAIHS, YABTPA3BYK B MEIHUIIMHE U JAp.); BEITIOTHEHUE 33JaHUN 110 TEKCTY
(CMBICTIOBOE YTEHUE)

Pasnen 10. D1eKTpoMarHuTHoOe MoJie U 3J1eKTPOMArHUTHBIE BOJIHBI (8 1)

DJIeKTPOMArHUT
Hoe I10J1e

M YJIEKTPOMAarHu
THBIE BOJTHBI

@w)

ONeKTpOMarHuTHOE nosne.
DJIeKTpOMarHUTHBIC BOJTHBI. Ceoticmsa
NEKMPOMASHUTNHBIX 60H. Ulxana
NEKMPOMACHUMHBIX ~ 8ONH.  Hcnonv3osanue

INEKMPOMASHUMHBIX 80JIH OJisL COMOBOL CEA3UL.
DJIeKTpOMAarHUTHAs mpupoja CcBeTa.
CxopocTh cBeTa. BorHOBBIE CBOHCTBA CBETA.
Jemoncmpayuu’
1. CBoiicTBa 3IIEKTPOMAarHUTHEIX BOJH.
2. BomHOBEIEC CBOWICTBA CBETA.
Jlabopamopnovie pabomout u onvimol.
1.3yueHne CBOHCTB  BIIEKTPOMArHUTHEIX
BOJTH C ITOMOIIIBIO MOOMIJILHOTO TeJeoHa.

[MocTpoeHne MPOCTBHIX pacCyXACHUH Ha OCHOBE ITOATOTOBJICHHBIX BBIPAXEHUH, 0OOCHOBBIBAIOIINX
B3aHMOCBSI3b AJIEKTPUIECKOTO ¥ MArHUTHOTO TIOJISH.

Habnronenue 3a 3KCIIepUMEHTATIBHBIM N3yYE€HHEM CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH (B TOM 4YHCIIE C
MOMOIIBI0 MOOUIIBHOTO Terne(oHa).

AHanm3 ¢ MOMOUIBIO TIeAarora peHTTeHOBCKMX CHUMKOB YeJIOBEYESCKOTO OPraHu3Ma.

AHaII3 COBMECTHO C MEaroroM TeKCTOB, OIMCHIBAFOLINX IPOSBICHHUS JICKTPOMArHUTHOTO H3ITyYCHUS
B IIPUPOJIC: KUBBIEC OPTAHU3MEBI, H3ITyICHUSI HEOSCHBIX Tel (CMBICIIOBOE YTCHHE).

PacrnioznaBanve u aHamu3 pa3MTUYHBIX TPUMEHEHNH SJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE C ONTOPOH Ha
TEXHOJIOTHYECKYIO KapTy IT0]1 pyKOBOJCTBOM IT€/1arora.

Pemmenne THNOBBIX pacdETHBIX 3agad B 1—2 NEHCTBUS C OMOpOH Ha alrOpHUTM, NMPEIBAPUTEIHHO
pa3oOpaHHBIN COBMECTHO C IIEIarOTOM C MCIOJIb30BaHNEM (OPMYIT JUIl CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JJTMHBI BOJIHBI M YaCTOTHI CBETA.




Pa3znen 11. CBetoBble siBiaeHus (15 4)

3aKkoHBI
pacnpocTpanenn
s1 cBeTa (6 4)

JlyueBast monenb cBera. Mcrounuku cserta.
Ipsimonunelinoe  pacnpocmpanenue  ceemd.
3ammenus Connya u Jlynei. OTpakeHue CBeETa.
ITnockoe seprano. 3axon ompasicenust céema.
[Ipenomnenue cBera. 3aKOH MPEIOMIICHUS
cBera. [lonnoe 6nympennee ompagicenue ceema.
Hcnonv3oeanue noino2o HympeHHe2o
OmMpadicenuss 8 ONMUYECKUX C8EMOBOOAX.

Jemoncmpayuu?

1. [IpsmonuHeHHOE paclpoOCTpaHEHUE CBETA.

2. OTpaxkeHue CBeTa.

3. [lonyuenne w300pakeHUH B IUIOCKOM,

BOTHYTOM U BBIITYKJIOM 3€pKajax.

4. IlpenomMieHue cBera.

5. Onruueckuii CBETOBOI.

Jlabopamopnuvie pabomoul u onvimol.

1. UccienoBanue 3aBHCUMOCTH yria
OTpaXEHHsSI CBETOBOTO Jyda OT yIJa
MMaJeHHs.

2. I3yyeHne XapaKTepPUCTHK H300paKeHUs
MIPEAMETa B INTOCKOM 3epKale.

3. UccnenoBanue 3aBHCUMOCTH yria
IPEIOMIICHUSI CBETOBOTO Jyda OT YyIva
NaJeHNs Ha TPaHULE «BO3AYX—CTEKJION.

HaGumtonieHne OmbITOB, JEMOHCTPHPYIOIIUX SBIEHHUE TPSIMOJMHEHHOTO PpaclpoOCTPaHEHUS CBETa
(BO3HUKHOBEHHE TEHH U MOIYTEHH), U UX HHTEPIPETAINSA C HCIIOIb30BAHUEM MOHSITHS CBETOBOTO JIyda.
OOBsicHEHNEe W MOJIETTMPOBAHNE TIOCIE PACCYXJICHHUS C MEaroroM 10 CXeMe COJIHEYHOTO M JIyHHOTO
3aTMEHH.

HccnenoBanue ¢ onopoit Ha TEXHOJIOTHYECKYIO KapTy MOJ pyKOBOICTBOM II€Aarora 3aBUCUMOCTH yIia
OTpa’KE€HMsI CBETOBOTO JIy4a OT yIJia NaJleHHs.

M3yueHne ¢ MOMOIIBIO Me/larora CBOWCTB N300paKeHHs B TNIOCKOM 3epKaJle.

HabmoeHne n 00bICHEHHE COBMECTHO C IE€AaroroM OIBITOB IO MOJIyYEHHIO H300payKeHHU T B BOTHYTOM
U BBIIYKJIOM 3epKaiiax. HabmrogeHue n o0bsICHeHHE II0CIIe PacCyKISHHU C IIEAaroroM I10 CXeMe OIBITOB
[0 MPEJIOMJICHUIO CBETAa Ha IPAHUIIE PA3IMYHBIX CPEl, B TOM YHCIE ONBbITOB C MOJHBIM BHYTPEHHUM
OTpaXEHHUEM.

HccnenoBanue moj pyKOBOACTBOM II€Zlarora 3aBHCHMOCTH yIJIa TIPEIOMJIEHHSI OT Yria MajeHHs
CBETOBOTO JIy4a Ha TPAaHUILE «BO3LYX—CTEKIIO».

PacriosHaBaHME ¢ MOMOINBIO NEAArora SIBICHUN OTPaKCHUS M IPETOMIICHHS CBETa B IIOBCEAHEBHOU
JKHU3HU. AHAIU3 U O0BSICHEHHE COBMECTHO C IIEJaroroM sIBJICHHs ONTHYECKOTO MUpPaa.

Pemenne THUMOBBIX pacd€THBIX 3amad B 1—2 AEHCTBHA C OMOPOW HA alNTOPUTM, MPEIBAPUTEIHHO
pa300paHHBIN COBMECTHO C MEJarOTOM C HCIOIb30BAaHHEM 3aKOHOB OTPAKEHHUS M ITPEIOMIICHHS CBETA.

JIuH3bI
U ONTHYEeCKHE
npudopsl (6 1)

JInnza. Xopn mydedt B nmH3e. Onmuueckas
cucmema  omoannapama,  MUKpOCKONd U
meneckona (MC). [Inaz xak onmuueckas
cucmema. Bnuzopykocms u 0anbHo30pKoCHb.

Hemoncmpayuu?

1. Xon mydeit B cobuparorieii JTrH3e.

2. Xop Jty4elt B pacCenBaroIIeH JIHH3E.

3. [lonyyenue W300paKeHUIT C ITOMOIIBIO

JIVH3.
4. TpuHImn EeHCTBUS
MUKPOCKOIIA H TEJIECKOIIa.
5. Mopens rinasa.

(dhoToanmapara,

[MosrygeHne 1o KOHTPOJIEM Ielarora n300paxeHUH ¢ MOMOIIBIO COOMPAIOIIEH N pacCenBarOIISH JIMH3.
Omnpenenenne ¢ ONOpoit Ha AITOPUTM Pa3pabOTaHHOTO COBMECTHO C MeIaroroM (JOKYCHOTO PAacCTOSHUS
Y ONTUYECKOW CHIIBI COOMPArOIIeH JIMH3HI.

AHann3 COBMECTHO C IT€1Iar0roM yCTPOWCTBA U ITPUHIIHIIA ASHCTBHUS HEKOTOPBIX OITHYECKHX TIPHOOPOB:
(horoanmapara, MUKpockora, Teneckorna (MC — Ouoorus, acTpOHOMIS).

AHanm3 ¢ onopoii Ha TEXHOJIOTHYECKYIO KapTy 1101 PYKOBOJICTBOM IeJlarora siBIIeHHH OJIM30pyKOCTH U
JIATIbHO30PKOCTH, TIPHHIIHIA JIeWcTBUsl 04koB (MC — Ounomorus).




Jlabopamopnsie pabomsl u onvimol.

1. [lonydenne wn300pakeHU C TOMOUIBIO
COOHMpAFOIIICH JIMH3HI.

2. Onpenenenue (POKYCHOTO pPacCTOSHUSA U
OIITHYECKO# CHITBI COOMpATOIIEH JTUH3BI (HITH
AJIEKTPOHHAs IEMOHCTPALIHS).

Paznoxxenune
0es10ro0 cBETa
B criekTp (3 4)

Pasnooicenue 6enoco ceema 6 cnexmp.
Onvimul Hotomona. Cnooicenue cnekmpaibHbix
yeemos. [lucnepcus ceema.
Hemoncmpayuu?
1. Pa3noxxeHue OEIOro CBEeTa B CIIEKTP.
2. [Tomy4yenue Geroro cBeTa NMpH CIOXKEHUN
CBETA Pa3HBIX L[BETOB.

Jlabopamopnsie pabomel u onvimol.

1. OnbITEl MO pa3ioKEeHHI0 Oeloro cBera B
CIIEKTP.

2. ONBITHI 1O BOCTIPHUATHIO IBETA MPEIMETOB

npu WX HaONIOAEHNH 4Yepe3 IIBETOBBIC

(bUIBTPHL

Hab:rofeHre COBMECTHO C IIEJaroroM IO Pa3IoKeHHIO OeJIoro CBeTa B CHEKTD.

Habmonenue u o0bsicHeHHe Ha 0a30BOM YPOBHE I10JI PyKOBOJICTBOM II€arora OIbITOB MO IOIYYSHHUIO
6eJ10ro cBeTa IPU CII0KEHUU CBETA PA3HBIX LIBETOB.

IIpoBenenue 1 0OBSICHEHUE 110 PYKOBOJACTBOM IEAarora ONBITOB I10 BOCHPUATHUIO L[BETA IPEIMETOB
IIPY MX HaOJIIOJICHNH Yepe3 IBETOBbIE (MIIBTPHI (LIBETHBIC OUKH).

Paznen 12. KBanroBbie siBiaenus (17 4)

HUcnyckanue

U NOTJIOLCHHE
cBeTa aTOMOM
(4 w)

Onvimol Pesepgpopoa n Tu1aHETapHAsT MOJETb
atoma. Mogens aroma bopa. Hcnyckanue u
noznowjenue  cgema  amomom.  Keanmol.
Jlunetiuamoie cnekmpbi.

O6cyxaeHne ¢ ITOMOIIBIO ITe1arora ey oneIToB Pesepdopaa rmo ncciaenoBaHnio aToMOB, BBIABIKEHHE
TUIOTE3 O BO3MOYKHBIX PE3yIAbTAaTaX ONBITOB B 3aBUCHMOCTH OT IPEATNOJIAraeéMOro CTPOEHHs aTOMOB,
(hopMyTpOBaHKE BEIBOJIOB U3 PE3YALTATOB OIBITOB.

OOcy>xzieHne ¢ OMopoil Ha TEXHOJOTHMYECKYI0 KapTy IOA PYKOBOJCTBOM II€Aarora IpOTHBOPEYHH
IUTAaHETApHOM MOZENN aTOMa U OCHOBAHUI 171t runoTe3sl bopa o crannoHapHBIX OpOHTax MEKTPOHOB.
Habnronenne cOBMECTHO C IEJaroroM CIUIOMIHBIX W JIMHEHYaThIX CIEKTPOB M3Iy4EHHS Pa3IM4HBIX
BeiectB. OOBSICHEHNE C OTIOPO Ha IMIAKTHYECKUN MaTepHal JINHEWYaThIX CIIEKTPOB U3JTyUCHUSI.

CtpoeHue
aTOMHOTO siApa
69

PamnoaktuBHOCTh. Anbgha-, bema- u eamma-
uznyyenus.  CTpoeHHE  aTOMHOTO  sifpa.
Hyxnounas modeno amomnoeo saopa. Hzomonsi.
Paouoaxmusnvie npespawjenus. Ilepuoo
noaypacnada amomHuIx s0ep.

JHemoncmpayuu

1. CrieKTphl U3TyYE€HHsI U TIOTIIOICHUS.

2. CrieKTphl pa3IMyHBIX Ta30B.

OO6cyxaeHne COBMECTHO C MEIaroroM BO3MOYKHBIX THIIOTE3 O MOJEISIX CTPOSHHS spa.

Omnpenenenne O cXeMe ¢ HCIOIb30BAaHUEM METOJIMUECKOTO MarepHaia 110/l pyKOBOJCTBOM IeJarora
cocTaBa sifiep IO 33JIaHHBIM MacCOBBIM M 3apsJOBBIM YHCIAM M TIO TOJIOKEHHUIO B TIEPUOJMYECKOH
cucreme aeMeHToB (MC — xumus).

AHany3 ¢ oIopoi Ha TEXHOJIOTUYECKYIO KapTy IOl PyKOBOJCTBOM Ileflarora U3MEHEHHs cOcTaBa a1pa
U €To MOJIOKEHUsI B IEPHOINYECKOl cucteme npH || -paguoaktuBHOCTH (MC — XuMus).
HccnenoBanue ¢ MOMOIIBIO TI€fiarora TpeKoB [/ -yacTHIl o roToBeIM (oTorpadusim.

Habmronenue 3a geMoHcTpanuel paboTbl U3MEpPEeHHs PaJUallMOHHOTO (JOHA C IIOMOILIBIO JO3UMETPA,




3. CnekTp BOIOpOIA.

4. HaGimoieHre TPEKOB B kKamepe BuibcoHa.

Jlabopamopnsie pabomsl u onvimol.

1. Habmodenue cnaiowHvlx u JIuUHENYamvix
CHeKmpO8 U3Ny4eHUs.

2. UccnenoBanue TPEKOB: H3MEPEHHUE SHEPTHU

OIIEHKA €r0 HUHTEHCUBHOCTH.
AHanu3 COBMECTHO C TI€JaroroM OWOJOTMYECKMX HW3MEHEHHH, MPOHMCXOMIINX TOJA IEeHCTBHEM
paaroakTUBHBIX n3aydeHnii (MC — Ouomnorus).

HaGmonenne nemoHCTpanuu 00 HCIOJNB30BaHUE PaJHOaKTHBHBIX HM3MydeHHH B Memuuune (MC —
Ouosorus).

YacTUIBl 1O TOPMO3HOMY myTH (11O
¢dororpadusam) (nmn 3JIEKTPOHHAS
JIEMOHCTpAIIHS).
SAnepnbie Snepuble peakuuu. 3aKOHbI COXpaHEHHs | PelieHue TUMOBBIX pacu€THBIX 3amad B |—2 AeCTBHsI C OMOPOM Ha alropuTM, MpPEABAPUTEIHHO

peaxkuuu (7 4)

3apsiIOBOTO M MAaCCOBOTO YHCEN. JHepeust 653U
amomuvix  si0ep. Ces13b  maccol U IHEPIUU.
Peaxyuu cunmesa u oenenust soep. Mcmounuku
onepeuu Coanya u 36¢30 (MC).

SnepHas JHEpreTHKa. Heticmaus
PAOUOAKMUGHBIX — UZIYYEHU  HA — Jicusbie
opearuzmul (MC).

Jemoncmpayuu
1. Pabora cuéTanKa HOHU3HUPYIOITIX

H3IIy4YEHU.

2. Peructpanmss  M3NMydeHWs — HPUPOAHBIX

MUHEPAIOB U MPOIYKTOB.

Jlabopamopnovie pabomovl u onvimol.

1. 3amepenue paanoakTuBHOrO ¢oHa (Win
ANEKTPOHHAs IEMOHCTPAIHS).

pa300paHHBIN COBMECTHO C I1EJarOTOM C UCIIOIb30BaHHUEM 3aKOHOB COXPAHEHHUS MACCOBBIX M 3apsI0BBIX
YrceN Ha OMpEIeTCHUE Pe3yJbTaToOB AACPHBIX PEaKUUi; aHAIN3 BO3MOXXHOCTH WM HEBO3MOXKHOCTH
SIIEPHON PEAKLIUY.

O1ieHKa ¢ TOMOMIBIO TIeJ]arora SHEPTHH CBSI3H SIIEP C UCIONb30BaHueM (HopMyIibl DIHIITEHHA.
OOcCyX/eHne COBMECTHO C TEIaroroM MepCreKTHB HCIONIb30BaHUS YIPABISEMOTO TEPMOSIEPHOTO
CHHTE3a.

OO6cyxaeHne COBMECTHO C MeAaroroM IMPerMYIIECTB H SKOJIOTHYECKUX MPOOIIeM, CBI3aHHBIX C SIEPHON
sHepreTuxoid (MC — sKoJoTHS).

[HoBTOpUTENBbHO-00001aK0MI MOAYJIB (9 4)

CucreMaTu3amus
u 00001IEeHNE
MIPEAMETHOTO
coJiepKaHus

1 OTIBITA
JIEATENLHOCTH,
proOpe-TEHHOTO
MIPY U3YYCHUU
BCETO Kypca
¢uznkn

OO0oOuIeHre  cofepkaHusi  KKIOTO U3
OCHOBHBIX paszenos Kypca ¢dm3uku:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPOMAarHUTHBIE,
KBAaHTOBBIE SIBIICHUSI.

HayuHblil METOZ TO3HAHUS U €T0 peanu3alus B
(PM3NMUECKUX UCCIIETOBAHUSAX.

CBs3p (M3UKH U COBPEMEHHBIX TEXHOJIOTHH B
obmacti mepenaun WHGOPMAINH, SHEPTETHKE,
TpaHcIopTe

BrInosHeHne ¢ TOMOIIBIO NTeiarora y4eOHbIX 3a1aHuil, TpeOyIOIUX 1eMOHCTPAIIM KOMIIETEHTHOCTEH,
XapaKTEepU3YIOUINX €CTECTBEHHOHAYYHYIO TI'PaMOTHOCTh: IIPUMEHEHUsS IOJMY4YEHHBIX 3HAHUM I
HAay4HOTO OOBsICHEHHs (DM3MUYECKHUX SBJICHHH B OKpYIXKAIOIIEH MpUpOJe M MOBCEAHEBHOW >KU3HH, a
TaKke BBIABICHUS (M3MYECKHX OCHOB Psifa COBPEMEHHBIX TEXHOJIOTWH; MPUMEHEHHsS OCBOCHHBIX
9KCIIEPUMEHTAIBHBIX YMEHUH U UCCIEAOBAHUS (PU3NUECKUX SBJICHHUH, B TOM YHCIE AJS TMPOBEPKH
THIIOTE3 U BBISBICHUS 3aKOHOMEPHOCTEH.

Pemenne THUMOBBIX pacu€THBIX 3amad B 1—2 AEHCTBHSA C OMOPOW HA alNTOPUTM, MPEIBAPUTEIHHO
pa3o0paHHBIN COBMECTHO C IE€AAroroM, B TOM YHCIE MPEATOIAaraloiiX HCHIOIb30BaHNe (HPU3NIECKOI
MOJIETIM ¥ OCHOBAHHBIX Ha COAEPKAHUH PA3THYHBIX Pa3AeoB Kypca (GH3HKH.




[Tpu pa3paboTke pabouell mporpaMMbl B TEMAaTHUYECKOM IJIAHUPOBAHUU JOJDKHBI OBITh YUYTE€HBI BO3MOXKHOCTH HMCIIOJIb30BAHUS JIEKTPOHHBIX
(undpoBbIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIOIMUXCA Y4EOHO-METOJUYECKMMM MaTepuaiaMy (MyJIbTHUMEAUMHBIE MPOrPaMMBbl, 3JIEKTPOHHBIE
YU4E€OHMKHU U 3a/1a4HUKHU, JIEKTPOHHbIE OMOJIMOTEKH, BUPTyallbHbIE JJAOOPATOPHH, UTPOBBIE MPOrPAMMBbI, KOJUJIEKIUH LHU(POBBIX 00pa3oBaTEIbHBIX
peCypcoB), peanu3yrommx aunaktuaeckue BosmoxHoctu KT, comepkanue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIILCTBY 00 00pa3oBaHUMU.

7 KJIIACC
Ne Tema KOHTPOJIBHOM PabOThI ®opma Bpewms IIposepsiemble ymeHuUs
IIPOBEICHHUS IIPOBECHHUS
1. KontposnpHas pabota 1o remam: [Incemennas Jexabpb e 3HaHue pU3NYECKUX BeJUYNH. YUEHUK OJDKEH
«Mexanunueckoe IBUKeHHE», «Macca, paborTa, yCTHBIN YMETb OIIMCHIBAaTh CBOICTBA Tel U (pruznyeckue
IUIOTHOCTBY, «Bec Tenay, ompoc SBJICHMS, UCIIOJIb3Ysl TAKUE BEJIMUUHBI, KaK Macca,

«["pauueckoe nzodbpaxeHue cum, 00BEM, IJIOTHOCTD BEILIECTBA, BPEMS, IYyTh,

«Cuitb» CKOPOCTb, CUJIa YIIPYI'OCTH, CUJIA TSXKECTH, BEC
Tesa, CUJIa TPEHUs U Apyrue. Takke BaKHO 3HAThb
(U3HUECKUIT CMBICIT HCIIOIB3YEMBIX BEJIMYHH, UX

0003HAaYEHUS U TUHUIIBI U3MEPEHHUS.

e YMeHHE HAXOAUTH (POPMYJIbl. YUEHUK TOJDKEH

YMETb HaXOIUTh (POPMYJIbI, CBA3BIBAIOLIE
(U3NYECKYIO BEJIMYMHY C IPYTUMU BEINYMHAMM.

e YmMenue cTpouth rpadpuxu. Heooxogumo

CTPOUTH I'pa(PMKU U3y4EHHBIX 3aBUCUMOCTEH

(U3NYECKUX BETUYHH.

e YMeHHe XapaKTepHu30BaTh CBOIICTBA TeJ U

¢pusnueckue npoueccrl. Hy)xHo ucnosiabp3zoBathb




TaKue MpaBUJia U 3aKOHBI, KaK MPAaBUIIO CIOXKEHUS
cuJ1 (BI0JIb OJTHOM TpsiMoit), 3aKoH ['yka.
e YMeHHe 00BSACHATH (U3HYECKHUE SABJICHHA,
npouecchl 1 CBOMCTBA TeJl. BaKHO BBISIBIATH
MIPUYUHHO-CIIECTBEHHBIE CBSA3U, CTPOUTh
o0BsicHeHHE U3 1—2 JIOTHYecKHUX 1IaroB ¢ ONopoi
Ha 1-2 U3y4eHHBIX CBOICTBA (PU3HMUECKUX
SABIICHUH, (PU3MUECKUX 3aKOHA UJIU

3aKOHOMCPHOCTH.

KonTponpHas pabora 1o Teme
«JlaBiieHrE TBEPABIX TEN, )KUJKOCTEH U

ra3oB»

IIncrmennas
pabora, yCTHBII

omnpoc

Mapt

3HaHHe U NOHMMAaHHe cMbIC/1a GU3NYEeCKUX BeJTUYHH
U NOHSTHIA: 1aBieHne, aTMOC(hEpHOE NaBlIEeHUE,
nackaib, atmocdepa. [InaBanue ten. [lnaBanue cynos.
BoznyxonnaBanue.
3HaTh Ha3BaHUE U MPUHITUI pabOTHI TPUOOPOB ISt
U3MEPEHUS JaBIICHUS.
3HaHue M MOHUMMAaHHUe CMbIca 3aKOHOB [lackans u
Apxumerna.
YMeHue BbIpaKaTh pe3yIbTaThl U3MEPEHUI U PaCU€TOB B
ennHUIax MexayHapOaHO! CUCTEMBI.

YMmenue pemiats GU3NYECKUE 337291 110 TEME.

KonrtponeHas pabora o reme «Paborta

Y MOIIIHOCTb. DHEPrus»

I[Mucemennas
paboTa, yCTHBIH

orpoc

Mait

3HaHue ¥ MOHMMAaHHeE CMBICJIA (l)I/I3I/I"leCKI/IX BEJINYMH:

paboTa, MOIIHOCTh, KHHETUY €CKasi YHEPT U,




NOTEHIMANbHAs dHEPrus, npocTbie MexaHu3Mbl. KIIJ]
IIPOCTBIX MEXAaHU3MOB.
3HaHMe M MOHMMAHME CMBbICIIAa 3aKOHA COXPAaHEHUs
MEXaHUYECKON SHEPrUM.
YMmeHHe npoBOAUTE aHAIN3 JAHHBIX.
YMeHHe BbIpaKaTh pe3yIbTaThl U3MEPEHUN U PACYETOB B
eIMHNLAX MeXIyHapOIHON CUCTEMBI.

YmMmenue peuiaTb (bPISI/I‘IeCKI/Ie 3aJa4Hu I10 TEMCE.

8 KUIIACC
Ne Tema KOHTPOJIBLHON PaboThI dopma Bpewms IIpoBepsiemble ymeHus
IIPOBEJCHMUSI IIPOBEICHHUS
1. KontponeHas pabora o reme "TernnoBbie [Incemennas Jexalpb 3HaHHe U NOHMMAaHHe CMbICIa PU3NYeCKUX

saBieHUS. I3MeHeHue arperaTHbIX COCTOSTHUN

Bemiecrsa'

paboTa, yCTHBIH

omnpoc

BeJMYUH ¥ IOHATHIA:
Buns! Tenonepenayun: TeMIONpOBOAHOCTS,

KOHBEKIIMS, U3IIy4YEHUE
KonnuecTto TemnoTsl. Y 1eiabHas TEMI0EMKOCTb
Hcnapenue u konaencanus. Kunenue xunkoctu

BnaxxHocTh Bo3tyxa
[InaBiieHre U KpuCTAILIM3AL U

[Ipeobpa3oBaHue 3HEPTUU B TEMJIOBLIX MaIIMHAX.
YMeHHe CTPOMTH M YUTATHh IPAQUKH TEIJI0BbIX

MPOLECCOB.




YMeHue npoBOAUTH aHAINU3 JAHHBIX.
YMeHnue BbIpakaTh pe3yJIbTaThl U3MEPEHUN U
pacueroB B eIMHALIAX MeXayHapOIHON CHCTEMBI.

YMenue pemats pu3ndecKue 3agauu Mo TeMe.

KontponbHas pabota no teme "DIeKTPUIECKUE
3apsbl. 3apsKEHHBIE TEIa U X
B3auMoielcTBHS. I10CTOSHHBIN ANEKTPUUECKUI

TOK .

IIucemenHas
paboTa, yCTHBIH

ompoc

Mapt

Hounmarts Gpu3nUecKnil CMbICJ MoOeJei,
NOHATH, BEJJMYMH: JJIEKTPOH, JJIEMEHTAPHBIN
AJIEKTPUY €CKU 3apsifi, JIEKTPUUECKOE TOJIE,
MPOBOAHUKH U JIUDJIEKTPUKH, [TOCTOSIHHBII
ANEKTPUYECKUI TOK, B3AUMOJIEHCTBHE 3apSAI0B,
JENUCTBUS JIEKTPUYECKOT O TOKA, KOPOTKOE
3aMbIKaHHE, CHJIa TOKA, YJIEKTPUUECKOE HAIIPSKEHHUE,
COIPOTUBJIEHUE TPOBOJHUKA, Y/IEIbHOE
COIPOTHBJICHHE BEIIECTBA, pa00Ta U MOLTHOCTh
3JIEKTPUY €CKOT O TOKA.

IIpu onucanuu NpaBUJIbLHO TPAKTOBATH

(puzuvecKkuii cMbICJ UCTOIB3YEMbBIX BEJIMYHH,




0003HaYEHUS M eIUHUIBI (PU3HUECKUX BEINYHH,
HAXOAUTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(GU3NYECKYIO0 BEJIMYUHY C JPYTUMU BEIMYUHAMU,
CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEI
bu3NUeCcKNX BEIIMYUH;
XapakTepu3oBaThb CBOICTBA TeJl, Pu3nuecKue
SIBJICHUS M NPOLECCHI, UCIIOJIb3Ysl IPUHLIUI
CYIEepIo3uLnHY ToJiell (Ha Ka4eCTBEHHOM YpPOBHE),
3aKOH COXPAaHEHMs 3apsaa, 3akoH OMa 111 yJacTka
uenu, 3akoH Jxoyns—JIeHna, mpu 3ToM 1aBaTh
CIIOBECHYIO (JOPMYJIHPOBKY 3aKOHA U 3aMHCHIBAThH
€ro MaTeMaTU4Y€ECKOE BBIPAKEHUE.
YMeThb coOMpaTh 3JIEKTPHUUECKHE LIENU U YUTATh
JNEKTPUUECKUE CXEMBI.

Pematp 3aga4u pa3MyHOro YpOBHS CJIOKHOCTH.

KonTtponpHas pabota 1o teme "DIeKTpUUECKUE

1 MarduTHEIE ABJICHUS"

ITuceMenHas
paboTa, yCTHBII

omnpoc

Maiu

Honnmarts Gpu3MUeCKHH CMBICJ MoJeJei,
MOHSATHIi, BeJIMYUH: MAarHUTHOE I10JIE,
B3aMMOJICH CTBHE MAarHUTOB, NCHCTBHE MAarHUTHOTO
OJISI HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHAYKIINSA); MAaTHUTHOE T10JIe 3eMITH, Ipeid
TMOJIFOCOB, POJIb MAarHUTHOI'O MOJIS JIJIS )KU3HHU Ha
3emiie, MOJIAPHOE CUSIHUE, B3AUMO/ICHCTBHE

MOCTOAHHBIX MarHuTOB, BU3yaJIM3allus MarHUTHBIX




MOJIEH MOCTOSHHBIX MAarHUTOB, J1EHCTBUS
MarHUTHOTO IOJIS Ha TIPOBOJIHUK C TOKOM, CBOMCTBa
ANIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUTATEIS
MTOCTOSTHHOT'O TOKA.

PemaTh 3a1a4um Ha pacyeT YUCIOBOr0O 3HAYCHUS
CHJI MAarHUTHOTO TIOJIS.

YMeTh onpeesiTh HaNpaBJIEHHs CUIIBI AMIlepa 1

cuiibl JlopeH1ia, MCIOJIBb3Ys TPABHUIIO JIEBOM PYKH.

9 KNIACC
Ne Tema KOHTPOJILHOM paboThI dopma Bpems IIposepsiembie ymeHUs
MIPOBE/ICHUS MIPOBE/ICHUS
1. KonTtponbsHas padota no reme "MexaHu4ecKkoe [IucemenHas Hos6pb Ymernb HUCII0/1b30BATh MOHATHSA: CUCTEMA

nBwxenne. Bzanmoneiicrsue ten'"

paboTa, yCTHBIH

ompoc

orcuéra, MaTepuaIbHasi TOUKa, TPACKTOPHS,
OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKEHMUS,
nedopmarus (ynpyras, miacTudeckas), TpeHHe,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
Heperpy3ku, LEHTp TAXKECTH, a0COMOTHO TBEPIOE
TEJI0, LIEHTP THKECTH TBEPAOTO Tea.
Pazinuarsp siBjeHust (paBHOMEPHOE U
HEpaBHOMEPHOE MPSAMOJIMHENHOE IBUKEHUE,
PaBHOYCKOPEHHOE NPSMOIMHEHHOE ABHKEHHE,
CBOOOHOE MaJICHNE Tell, PABHOMEPHOE JIBHXKCHHE

110 OKPY>KHOCTH, B3aUMOJIECTBUE TEIl.




YMeTh onuchIBATh U3yYCHHBIE CBOWCTBA TEN U
(busnYecKue IBJICHUS, UCIO0JIb3Ys (PU3UYECKUE
BEJIMYHMHBI (CPEIHSISI © MTHOBEHHASI CKOPOCTh Tella
MIPY HEPAaBHOMEPHOM JIBH)KEHHUH, YCKOPEHUE,
nepeMenieHne, myTh, yrioBasi CKOPOCTb, CUJIa
TPEHUS], CUJIa YIPYTOCTH, CUJIa TSDKECTH, YCKOpEHUE
CBOOOHOT O MAaJICHUs, BEC TEJa).

Pemars pacuérHblie 3aaaun (onuparonimecs Ha
CUCTEMY U3 2—3 ypaBHEHUI), HCIOJIb3YS 3aKOHBI U
(hopMyIIBI, CBA3BIBAIONINE (PU3HUUECKUE BETUIMHBI:
Ha OCHOBE aHaJHM3a yCIOBUS 33/1a4y 3aIUCHIBATD
KpaTKO€ YCIIOBUE, BBISBIISITH HEIOCTAIOIINE UJIH
M30BITOYHBIC TaHHBIC, BELIOUPATH 3aKOHBI U
(hopMyITBI, HEOOXOAUMBIE JJISI PEIIECHUS, TPOBOIUTH
pacu€rbl ¥ OLICHUBATH PEAIMCTUYHOCTh

MOJTYYCHHOI'O 3HAYCHUA (1)H3H‘-I€CKOﬁ BCIIMYUHBI.

KonTponbHas pabora 1o Teme "3aKoHbI
coxpaHeHusi. MexaHnndeckue Konedanus u

BOJIHBI"

IInucemenHas
paboTa, yCTHBIH

omnpoc

SHBaph

YMmeTh HCII0JIb30BATH MOHATHS.
MEXaHUYEeCKHe KOJIeOaHus U BOJHBI, 3BYK,
UH(Pa3BYK U YIbTPa3BYK.
Pazauuarh siBJ1eHUAA: PE30HAHC, BOJIHOBOE
JBH>KEHUE, OTPAKCHHE 3BYKa.

YMeTh ONMChIBATH H3Y4YeHHbIE CBOWCTBA TeJ U

(puznueckue siBJIEHHS, UCTIONB3YS GU3NYECKUE




BEJIMYUHBI. UMITYJIBC TEJA, UMITYJIbC CHJIBI,
MeXaHH4YecKasi paboTa U MOIIHOCTh, TOTEHI[HAIbHAS
SHEPrus Tela, MOIHITOrO Hal MOBEPXHOCTHIO 3EMJIH,

MOTEHI[UATBHAS SHEPTUS CKATOU MPYKUHBI,
KWHETHYECKasi SHEePrus, MOJTHAsI MEXaHUIeCKast
SHEPrHsl, TEPUO U 4aCTOTa KOJIeOAHUIA, ITTIHA

BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA.
Pemarb pacuéTHbIe 3a1a9H, UCII0JIb3YS 3aKOHBI U
(bOpMYITBI, CBA3BIBAIOIINE PUINICCKUEC BEITMIUHBL:
Ha OCHOBE aHaJM3a yCJIOBHS 3a/1a4¥ 3aITUCHIBATh
KpaTKO€ YCIIOBUE, BBIABIIATH HEIOCTAIOIINE UITH

M30BITOYHBIC IAHHBIC, BELIOUPATH 3aKOHBI U
(bopMyITbl, HEOOXOAUMBIE JIJIST PEIICHUS, IPOBOTUTH

pacuéThl U OIICHUBATH PEATUCTHYHOCTD

MOJTYYCHHOI'O 3HAYCHUA (1)H3H‘-I€CKOﬁ BCIINYUHBI,

KonTtponbeHas paborta o reme
"DJeKTPOMArHuTHOE MoJe. DJIEKTPOMarHuTHhIE

BoJiHbI. KBaHTOBRIE ABIIEHUS"

ITuceMenHas
paboTa, yCTHBII

omnpoc

Arnpenb

YMmerb HCNO0J1b30BATh MOHATHA:
JJIEKTPOMATrHUTHBIE BOJIHBI, IIIKaJIa
9JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYyKOCTH U
JaTbHO30PKOCTh, CIIEKTPBI HUCITY CKAHUS U
HOTJIONIEHHUS, anb(a, 6eTa- ¥ raMMa-u3Iy4eHus,
U30TOIIBl, iZI€PHAs DHEPTrETUKA.
Paznuyare siBJICHMSA IPIMOJIMHENHOE

pacmpocTpaHeHue, OTPAKEHUE U MTPETOMIICHHE




CBETa, MTOJHOE BHYTPEHHEE OTPAKEHUE CBETA,
pa3ioKeHHue OeI0ro CBETa B CIIEKTP U CIIOKEHHUE
CHEKTPAJIbHBIX LIBETOB, JUCIEPCHUSI CBETA,
€CTECTBEHHAsl paJIMOAKTUBHOCTh, BOBHUKHOBEHU €
JMHENYaTOro CreKTpa U3JIyYeHHs ) 0 OMUCAHUI0 UX
XapaKTEPHBIX CBOKCTB U HA OCHOBE ONBITOB,
JEMOHCTPUPYIONTUX TaHHOE (PU3HYECKOE SIBJICHHE.
XapaxkTepu30BaTh CBOMCTBA TeJl, PU3HMUYECKHe
SIBJICHUSA U MPOLECChI, UCIIOIb3YSI 3aKOHBI
OTPayKEHUS U NPEJIOMIICHUS CBETA, 3aKOHBI
COXPaHEHHMS 3apsAI0BOTO U MACCOBOT'0 YMCEN MPU
SIIEPHBIX PEAKIUSIX.

Pemarnb 3aa4Y4 Ha pacu€T DHEPIruu CBA3U U

HaImuCaHUe AaCPHBIX peaKum?I.

YYEBHO-METO/JNYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-i kacc: 6a30BBINA YPOBEHb: yUeOHUK; 3-¢ uznanue, nepepadborannoe [epeimkun U.M., Banos A.1.

AxknuonepHoe o61miectBo «M3narensctBo «lIpocBenienuex»

» dusuka: 8-it kmacc: 6a30BbIN YpPOBEHb: YUeOHUK; 3-¢ u3ganue, nepepadborannoe Ilepoimkun U.M., Banos A.I.




Axk1monepHoe obmectBo «M3narensctBo «IIpocBemenue
» ®usuka: 9-it kiacc: 0a30BbId YPOBEHb: YUeOHUK; 3-¢ uznanue, nepepadorannoe [epwimkun .M., I'yrauk E.M., Banos

A.N. n np. AkunonepHoe odbiectso «M3narensctBo «IIpocBemenue

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

®dusuka. 7 kimacc. Merogudeckoe rmocodue k yaeoHuky A.B. Ilepriikuna
CamocTosITeNbHbIE U KOHTPOJIbHBIE pad0oThl. PU3MKa. 7 Kiacc.

®dusuka. 7 kinacc. Tectol, XanHanoB H.K., Xannanosa T.A.

®duzuka. 8 kiace. Juaakrudeckue marepuansl, Mapon A.E., Mapon E.A.
CamocTtosTenbHbIe U KOHTPOJIbHBIC paboThl. Pusnka. 8§ kiacc, Mapon A.E.,
Mapon E.A.

®dwusuka. 8 kiacc. Meronuueckoe nocoodue k yaeOuuky A.B. Ileppikuna
®unonosny H.B.

®duzuka. 9 knacc. Meroauyeckoe nocodue k yueouuky Ilepoimkuna-I" yrauk

®usuka. 9 knace. unakrtuueckue marepuaiel, Mapon A.E., Mapon E.A.



®dusuka. 9 knacc. Tectsl, Cnennea H. .
CamocrosTenbHbIe U KOHTPOJbHBIE paboThl. Dusnka. 9 kiacc, Mapon A.E.,

Mapon E.A

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
[IpesenTaruu, BUACOPOIUKH, MYJIbTUMEININHBIN KOMIUIEKC K YUeOHUKY, HHTEPHETPECYPC
https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-fizika/

https://lecta.rosuchebnik.ru/

http://www.fizika.ru/

https://fiz.1sept.ru/fizarchive.php



