MoanucaHo undposoii nognuceto: MYHULUMMNA/IbBHOE ABTOHOMHOE
OBLLEOBPA30BATE/IbHOE YUPEXXAEHWE CPEOHAA OBLLEOBPA3OBATE/IbHAA LLUKOJIA

g&)ﬂ“% Ne 34 UMEHW 79-/ FBAPLENCKOW CTPE/IKOBOW AVBU3UN . TOMCKA
DN: E=uc_fk@roskazna.ru, S=77 Mocksa, O1D.1.2.643.100.4=7710568760, OrPH=1047797019830, STREET="
= BonbLLIOI 3naTOyCTUHCKWI Nepeynok, A. 6, ctpoeHue 1", L=r. Mockea, C=RU, O=KasHaueiictBo Poccun, CN=
KasHaueiictBo Poccum
W MpuunHa: S ABNSAIOCL aBTOPOM 3TOrO JOKyMEHTa
[Mara: 9 [lekabpb 2024 r. 14:54:07

MYHHUIIUIIAJIBHOE ABTOHOMHOE OBIIIEOBPA3OBATEJ/IBHOE YUPEKJIEHUE
CPEJIHSISI OBIIIEOBPA3OBATEJ/IBHAS LIIKOJIA Ne34
HNMEHH 79-A 'BAPJEVCKOMN CTPEJIKOBO IUBU3UU I'. TOMCKA

AJTIATITUPOBAHHA 1 OCHOBHA
OBLIEOBPA30OBATEJIBHAS ITPOTPAMMA
111 00Y4alOLIMXCS € 3aJIEPKKON TICUXUIECKOTO Pa3BUTHUS

yaeOHoro npeamera «Duznkary

2024 — 2025 y4eOHblii rog

TOMCK 2024



[TOACHUTEJIbHASA 3AITNCKA

Pabouass mporpamma mo ¢usuke uisi 00y4aroluxcsi ¢ 3aJepXKKOW Tcuxuueckoro paszBuTus (naisee — 3IIP) Ha ypoBHe
OCHOBHOTI'O OOWIEro o0pa3oBaHUsl MOATOTOBJIEHA Ha OCHOBe denepaibHOr0 rocydapCTBEHHOrO 00pa30BaTEIbHOTO CTaHIapTa
ocHoBHOro 06miero oopazosanus (Ilpukas Munnpocsemenus Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBad MUHHCTEPCTBOM
toctuniun Poccuiickoit denepamuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), IlpumepHoil aganTUpPOBAHHOU
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa30BaHUs OOYYAIOIIUXCS C 3aJ€PKKOM MCUXHUECKOTO Pa3BUTHS
(manee — ITAOOIT OOO 3IIP), dbenepanpHoii paboueld MporpaMMbl OCHOBHOTO 00IIero oopazoBanusi no npeamMery «Duszukay,
Konnenmuu mnpenojgaBaHusi ydeOHOro mnpenmera «@Pusnka» B 00pa3oBaTelbHbIX opranu3auusx Poccuiickoit ®enepanuu,
peaTu3yIoIX OCHOBHBIE 0011€00pa3oBaTeIbHbIE TPOrPpaMMbl, MPOrpaMMbl BOCIIUTAHUS, C YUETOM paClpeeIeHHbIX MO KiaccaM
IPOBEPAEMbIX TPEOOBAaHUM K PE3YJIbTaTaM OCBOCHHS AJTaITUPOBAHHON OCHOBHOM 00pa30BaTeNbHOM TPOrpaMMbl OCHOBHOT'O OOIIETO
00pa3oBaHus O0YYAOUIUXCS C 3aIEPKKOM ICUXUYECKOTO Pa3BUTHSL.

O61mas xapakTepucTuka y4e0Horo npeamera «Ou3nka

VYueonniit mpeameT «Duzukay ABISETCS CUCTEMOOOPA3YIOIINM IS €CTECTBEHHOHAYYHBIX MPEAMETOB, TOCKOJBKY (pr3nyeckue
3aKOHBI MUPO3/IaHUS SBIISIOTCS OCHOBOM COJIEp)KaHHSI KypCOB XUMUH, OHOJOTUH, Teorpaduu u actpoHoMun. Ousnka BOOpyKaeT
00y4Jaronmxcsi HAy4YHbIM METOJIOM IMO3HAHMSI, TIO3BOJISIOIIUM MOIy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHUPE.

[IpeameT MakcUMaNbHO HANPABJICH HA (POPMUPOBAHUE UHTEPECA K TPUPOJHOMY U COIUATBHOMY MHUPY, COBEPIIICHCTBOBAHUE
MO3HABATENLHOM JeaTenbHOCTH oOyuatomuxcsi ¢ 3I1P 3a cuer oBiaieHUs MBICIUTENBLHBIMU OIEpaIUsIMU CpaBHEHUS, 0000IICHUS,
pPa3BUTHE CIIOCOOHOCTH apTyMEHTHUPOBATh CBO€ MHEHHE, (DOPMHUPOBAHUE BO3MOKHOCTEH COBMECTHOU JMEATEIHHOCTH.

N3yuenne ¢puzuku cnocoOCTByeT pa3Buthio y odyvaromuxcs ¢ 31IP mpocTpaHcTBEeHHOro BooOpakeHus, (PyHKIIMOHATLHON
I'PaMOTHOCTH, YMCHHS BOCIPUHHMATh W KPUTHUYCCKH aHAIM3UPOBATh MH(OpPMAIIMIO, TPEACTABICHHYIO B PAa3IMYHBIX (popmax.
3HAYUMOCTh TIPEIMETa JJIS Pa3BUTHS KU3HCHHOW KOMITETCHIIMM OOYYArOIIUXCs 3aKII0YAeTCs B YCBOCHHWHU OCHOBBI (DM3HY CCKUX
3HaHHWH, HEOOXOIUMBIX JIJISl TIOBCEITHEBHOMW JKM3HU; HABBIKOB 3JJ0POBOTO M 0€30ITaCHOTO IS YeJIOBEKAa W OKPYXKAIOIMIEH €ro Cpeibl
00pa3za xu3HH; GOPMUPOBAHUHN IKOJIOTUUECKOMN KYIbTYpPHI.

[Iporpamma oTpaxkaeT cojepkanue oOydeHuss npenmery «DPusnkay ¢ ydeToM 0coObIX 00pa3oBaTeNbHBIX MOTPEOHOCTEH
obyuaroruxcst ¢ 3[1P. OBnanenue qaHHBIM yY€OHBIM TIPEAMETOM IPEACTABISIET OMPEACICHHYIO TPYAHOCTh IJIsi 00YJaronInXcs ¢
3I1P. 310 cBsA3aHO C OCOOCHHOCTSIMHU MBICIUTEIBHOU JACATEILHOCTH, MIEPUOIUICCKUMH KOJICOAHUSIMIA BHUMAHHMS, MaJIbIM 00BEMOM
aMATH, HEJIOCTATOYHOCTHIO OOINETo 3armaca 3HAHWHM, MOHWKECHHBIM MO3HABATEIIBHBIM MHTEPECOM M HU3KUM YPOBHEM PEYECBOTO
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pa3BUTHSL.

Jlist mpeoiofieHns TpyAHOCTEW B M3ydeHUU ydeOHoro npenmera «Dusmka» HeoOXoAuma ajganTanus o0bema U Xapakrepa
y4eOHOro MaTepualia K M03HABATEIbHBIM BO3MOXXHOCTSAM JaHHOW KAaTeropuu OOyHarolIMXcs, y4eT UX OCOOCHHOCTEH pa3BUTHSL:
MCIIOJIb30BaHUE aITOPUTMOB, BHYTPUIIPEAMETHBIX U MEXITPEAMETHBIX CBA3EH, NOCTENEHHOE YCIOXKHEHUE N3y4aeMOT0 MaTeprala.

JlanHasi mporpaMMa KOHKPETU3HPYET COAEpKaHUE MPEIMETHBIX TEM B COOTBETCTBUHU C TpeOOBaHUAMH 0Opa30BATEIILHOTO
CTaHJapTa, PEKOMEHIyeMYIO MOCJIeI0BATEIbHOCTh U3YUEHUS Pa3/IeIOB (PU3UKKU C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€M, IOTUKH Y4eOHOTO IMpoliecca, BO3PACTHBIX U MCUXOJOTHYECKHX ocoOeHHocTel obyuaromuxcs ¢ 3I1P Ha ypoBHE OCHOBHOTO
o01ero ooOpa3zoBaHus, ONPEAEISIET MUHUMAIBbHBIN HA0Op OIBITOB, AEMOHCTPALIMIA, IPOBOJAUMBIX YUUTEJIEM B KJ1acce, 1a00paTOPHBIX
paboT, BHIMOJHSIEMBIX 00yUYarOITUMUCS.

Metoauueckoii OCHOBOM u3ydeHus kypca «Duszrka» Ha ypoBHE OCHOBHOrO OOIIEro OOpa3oBaHUs SIBISIETCA CHUCTEMHO -
NEeATEIbHOCTHBIM MOAXO0J, 00ECHeUMBAaIOIINI JOCTHKEHHUE JIMYHOCTHBIX, METANPEAMETHBIX W IMPEAMETHBIX 00pa30BaTEIbHBIX
PE3YJIBTATOB OCPEACTBOM OpraHU3allMi aKTUBHOM TO3HABATEIBLHOM AEATENBHOCTA O0YUYaIOIIUXCS, YTO OYEHb BaKHO ITPU 00YUEHU N
nerei ¢ 3I1P, s KOTOPBIX XapaKTEPHO CHUKEHUE MMO3HABATEIbH O aKTUBHOCTH.

Henu u 3axa4n u3ydeHus y4eOHoro npeamera « Du3nuka»

Obwue yenu n3ydeHus yaeoHoro npeamera «dusuka» npencrapieHsl B [I[pumepHoii pabodeil mporpaMmmMme 0CHOBHOTO OOIIETO
00pa3oBaHus.

OcHOBHOM 1enbt0 00ydeHHUs JeTeil ¢ 3afepKKOM NCUXUYECKOro pPa3BUTHsI Ha JAHHOM IPEAMETE SBIIETCS: MOBBILLICHUE
COIMAJIbHOM aJjanTalliy JIeTel Yyepe3 NpUMEeHEeHHE (PU3NYECKUX 3HAHUN Ha MIPAKTUKE.

Jis obywaromuxcst ¢ 3IIP, Ttak ke, Kak W JJI1 HOPMATMBHO PAa3BUBAIOLIMXCS CBEPCTHHKOB, OCBAMBAIOLIUX OCHOBHYIO
00pazoBaTeNbHyI0 IPOrpaMmy, JOMUHHUPYIOLIEE 3HAYEHHE PUOOPETAIOT TAKUE yelu, KaK:

" OCBOEHHE 3HAHUI O METOAAX HayYHOTO MO3HaHUs IPUPOJIbI U (OPMUPOBAHUE HA 3TOM OCHOBE MPEACTABICHUHN O (pU3nyecKoit
KapTUHE MUDA;

" OBJIQJICHUE YMEHMSIMHU IPOBOAUTH HAOMIONEHHUS MPUPOAHBIX SBJICHUM, OMMCHIBaTH U 0000IIATH PE3yabTaTbl HAOIIOACH UM,
WCIIOJIb30BAaTh MPOCThIE HM3MEPUTENIbHbIE TPUOOPHI ISl U3yYeHUs] (U3MUECKUX SBICHUM; MTPEICTaBIsATh PE3YJAbTaThl
HAOJIONEHUN WM U3MEPEHUI ¢ MOMOILBI0 TaOaul], rpadUKOB U BBISIBIATH Ha 3TOW OCHOBE 3MIIMPUUYECKHE 3aBHCUMOCTH;
MPUMEHATD MOJIyYE€HHbIE 3HAHU Il OOBSICHEHHS pa3HOOOPa3HbBIX MPUPOAHBIX SABJICHUH U MPOIECCOB, MPUHIIMIIOB JCHCTBUS
BOXHEHMIINX TEXHUYECKUX YCTPOUCTB, AJIsl pelIeHUs (PU3NUECKUX 3a/1ad;



pa3BUTHE TIO3HABATENIbHBIX MHTEPECOB, HWHTEIJIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEM, CaMOCTOSATENBHOCTH B
IPUOOPETEHUM HOBBIX 3HAHWM, MpU pEIICHUM (PU3NYECKUX 3a7ad U BBIIOJIHEHMH SKCIIEPUMEHTAIBHBIX HCCIEIOBAHUN C
UCTOJIb30BAHUEM MH(OPMAIIMOHHBIX TEXHOJIOTUH;

BOCIIMTaHHUE YOEXIEHHOCTH B BO3MOXHOCTU IMO3HAHUS 3aKOHOB IPUPOJbI, B HEOOXOAUMOCTH Pa3yMHOIO HCIIOJIb30BaHUS
JOCTWKEHUM HayKd U TEXHOJOTMH I JajbHEHIIET0 pa3BUTHS YEJIOBEUYECKOTo OOIIECTBA, YBaXXEHMsI K TBOpLAM HAyKd U
TEXHUKH; OTHOLIEHMSI K PU3UKE KaK K AJIEMEHTY OOIIEUEI0BEUECKON KYIbTYpPBI;

MCIIOJIb30BaHKUE MONyUYEHHBIX 3HAHUI M YMEHUU AJI PELICHUsS MPAKTUYECKUX 3a/lad MOBCEIHEBHOM XU3HHU, 00ecreueHUs
0€30I1aCHOCTH CBOEH KM3HH, PALlMOHATIBHOIO IPUPOAOIIOIB30BaHUSA U OXPaHbl OKPYKAOLIEN CPEbI.

JlocTrkeHne ITUX Leslel 00eCIIeYnBAETCS PEILIEHUEM CIEAYIOIUX 3a0ay.

3HaKoMcTBO oOyyatomuxcs ¢ 3I1P ¢ meTogamu uccnenoBanusi 0ObEKTOB U SIBICHUMN PUPOBL;

puoOpEeTeHNE 3HAHUN O MEXaHWYECKHUX, TEIJIOBBIX, AIEKTPOMArHUTHBIX U KBAaHTOBBIX SIBICHUSAX, (PU3HMUECKUX BEIUYMHAX,
XapaKTEepU3YIOLUX 3TH SABJICHHUS;

(dbopMupoBaHue yMEHUI HAOIIOAATH IPUPOJIHBIE SIBICHUS U BBITIOJIHATD OIBITHI, JJA0OpATOpHbIE PA0OTHI U SKCIIEPUMEHTAIbHbIE
UCCIIEZIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX PUOOPOB, IIMPOKO MPUMEHIEMBIX B IPAKTUUECKOM KU3HH;

OBJIQJICHUE TAaKUMHU TOHATHSAMH, KaK IPHUPOJHOE SIBJICHHE, SMIMPUYECKH YCTAaHOBJIEHHBINM (akT, mpobiema, T'MIIOTe3a,
TEOPETUUYECKUI BBIBOJ, PE3YJIbTaT 3KCIIEPUMEHTAIBHON IIPOBEPKU;

NOHMMAaHUE OTVIMYMM HAy4HBIX JaHHBIX OT HEIMPOBEPEHHOM MH(OPMALMK, LIEHHOCTH HAayKU I YIOBIETBOPEHUS OBITOBBIX,
IIPOU3BO/ICTBEHHBIX U KYJIBTYPHBIX IOTPEOHOCTEN YeIOBEKA.

Ocob0enHocTH 0TOOpa M aJanTANMH Y4eOHOI0 MaTepHrasa no pusuke
OcHoBoi1 00yuenus: ooyuaromuxcs ¢ 3[1P Ha nmpeameTax ecCTeCTBEHHOHAYYHOTO LUKJIA SBJISIETCS pa3BUTHE Y HUX OCHOBHBIX

MBICJIIUTENIFHBIX ONepaluuid (aHanu3, CHUHTE3, CpaBHEHHE, OOOOIIEHHE) HAa OCHOBE BBINOJHEHHS Pa3BUBAIOIIUX YIPAKHEHHH,
(dbopMHpoBaHKE MPUEMOB YMCTBEHHOM pabOThI: aHANIN3 UCXOJHBIX JAHHBIX, JITAHUPOBAHUE MaTEpHalla, OCYIIECTBICHHUE TO3TAITHOIO
U UTOTOBOT'O CAMOKOHTPOJIS, & TAKXKE OCYILIECTBIIACTCS JIMKBUAALMS MPOOETIOB B 3HAHUSX, 3aKpPEIJICHUE U3YYEHHOr0 MaTepuarna,
0TpaboTKa aJrOpUTMOB, TOBTOPEHUE MPOMIeHHOr0. bosblioe 3HaueHue NpuaaeTcsl yMEHUIO paccKa3aTh O BBHIIIOJIHEHHON padoTe ¢
IPAaBWIBHBIM YHIOTPEOJECHHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUU M COOJIIOJIEHUEM JIOTUYECKUX CBSI3€H B M3J1aracMoOM MaTepuale.
g obyuatonuxcs 3[1P Ha ypoBHE OCHOBHOTO 00IIEro 00pa30BaHUs MO-TPEKHEMY SBIISIOTCS XapaKTEPHBIMHU: HEAOCTATOYHBIN
YPOBEHb PA3BUTHA OTIEIBHBIX NCUXUYECKUX IPOLIECCOB (BOCIPUATHSA, BHUMAHUS, MaMSITH, MbIIUIECHUS), CHUKECHHBIA YPOBEHb
UHTEIJICKTYaJIbHOTO Pa3BUTHs, HU3KUI YPOBEHb BBINOJHEHHUS YU€OHBIX 3a/JaHUM, HU3Kas yclemHocTh o0yueHus. [loaromy npu

4



U3y4eHUU (QU3MKU TpeOyeTcs LeJeHANpaBIeHHOE HHTEJUIEKTyalnbHOe pa3BuTHe oOyuaromuxcs ¢ 3IIP, oTBewaromee wux
OCOOEHHOCTSIM U BO3MOXHOCTSAM. YueT ocoOeHHocTel oOydaromuxcs ¢ 3[IP Tpebyer, 4ToOBI IpU M3y4YEHWU HOBOIO MaTepuaa
00s13aTeIbHO MPOUCXOIUII0 MHOTOKPATHOE €ro MOBTOPEHHUE; PACILIMPEHHOE PACCMOTPEHUE TEM U BOIIPOCOB, PACKPBIBAIOIINX CBSI3b
(U3KKY € XKU3HBIO; aKTyaJIn3alKs IEPBUYHOTO )KU3HEHHOTO OIbITAa O0YYaIOLIUXCS.

Y cBoeHHE TPOrpaMMHOT0 MaTepuaiia 1o (pU3uKe BbI3bIBACT OOJIbIINE 3aTpyAHEHU y oOydatomuxcs ¢ 3[1P, noaromy Teopus
u3y4daercsi 0e3 BbIBOJIOB CIIOKHBIX (hopMyit. 3aiaun, TpeOyIOLIe IPUMEHEHHSI CJIOKHBIX MAaTEMAaTUUECKUX BBIUMCICHUN U (GOpMYII,
B OCOOCHHOCTH TaKUX TeM, Kak «MexaHH4ecKoe ABIKEHUEY, «ApXuUMenoBa cuiiay, «MexaHudeckas SHEPTUus», « DIEKTPHUUECKUe
SBJIICHUS, « ITEKTPOMATHUTHBIE SIBJICHUS, PEIIAIOTCS B KJIACCE C TOMOLIBIO YUUTEJIS.

Oco0oe BHUMaHUE NPU U3YYEHUH Kypca (PU3UKH yIeseTCs NOCTAHOBKE U OpraHU3aluy 3KCIEPUMEHTA, a TAKXKE MPOBEACHUIO
(MperMyIIECTBEHHO Ha Ka)XKJIOM YPOKE) KpPAaTKOBPEMEHHBIX JIE€MOHCTPALMA (BO3MOXHO C HCIHOJIb30BAHUEM  BJIEKTPOHHOU
neMoHcTpauun). HekoTopelie TeMbl 00s3aTeNIbHO JT0HKHBI BKIIFOYATh ONOPHBIE JJA0OPATOPHBIE padOThl, KOTOPBIE PA3BUBAIOT YMEHHE
N0JIb30BAThCSA MPOCTEUIIMMU MPUOOpaMH, aHAIU3UPOBATh IOJYYECHHbIE JaHHbIE. B CBSA3M C OCOOEHHOCTSAMHM MOBEACHUS H
nesitennbHOCTH oOyuaromuxcst ¢ 3[IP (pacTopMokeHHOCTh, HEOPraHW30BAaHHOCTH) MPEAYCMOTPEH CTPOKAWIIMKA KOHTPOJIb 3a
coOII0ICHUEM ITPABUII TEXHUKH 0€30IIaCHOCTH MPU MPOBEACHUH JIAOOPATOPHBIX U MPAKTUUECKUX padoT.

Bonbiroe BHuManue npu uzydeHuu ¢puszuku noapoctkamu ¢ 3I1P obpaiaercst Ha oBiajeHNe UMU IPAKTUUECKUMU YMEHUSAMU
u HaBblkamu. [IpenycmarpuBaercssi yMeHbLIEHHME O00bEMa TEOPETHUECKUX CBEACHUN, BKIIOUEHUE OTAEIBHBIX TEM MJIHM IIEJIbIX
pa3zesioB B MaTepHalibl 17151 0030pHOI0, 03HAKOMMUTEIBHOTO UM (aKyJIbTaTUBHOTO u3yueHus. [Ipeqnaraercs ymeHblieHne oobema
MaTEMaTUYECKUX BBIYUCICHUH 32 CUET YBEJIMYEHUS KAUECTBEHHOIO ONIMCAHUS SIBJICHUM U IIPOLIECCOB

JlocTaTOYHOE KOJIMYECTBO BPEMEHHU OTBOJIUTCS HA pACCMOTPEHHE TEM U BOIPOCOB, PACKPHIBAIOIUX CBA3b (PUUKH C )KU3HBIO,
C TEMU SIBJICHUSIMU, HAOIIOACHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUEHUKAM U3 UX )KU3HEHHOT'O OIIbITA.

MakcuManbHO UCHOJIB3YIOTCS MEXIPEIMETHBIE CBS3M C TAaKMMH JHUCLUMIUIMHAMU, Kak reorpadus, Xumus, OHOJIOrus, T.K.
oOyuatomuecs ¢ 3[IP 0ocobeHHO HY)KIal0TCs B IPENOJIHECEHUHU OJHOTO U TOTO K€ y4eOHOro MaTepuala B pa3jMyYHbIX aclEKTax, B
€ro BapbUPOBAaHUHU, B HEOJHOKPATHOM MOBTOPEHUU U 3aKPEIUVICHUM MOJYYEHHBIX 3HAHUW W MpakThuyeckux ymeHuu. Ilo3Boss
paccMaTpuBaTh OJUH U TOT K€ Y4EOHBIM MaTepHall C Pa3HbIX TOUYEK 3PEHUS, MEKIIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 Jy4IIeMy
OCMBICIIEHUIO0, 00JIee TPOYHOMY 3aKPETICHUIO MOJYyYEHHBIX 3HAaHUI U MPAKTHYECKUX YMEHUH.

IlpumepHble Buabl AesTeJbHOCTH oOydawmmxces ¢ 3IIP, oOycioBiieHHbIe 0c00BIMM 00pa30BaTeJbHBIMHU
NOTPeOHOCTAMH M 00ecnevYnBaloIIie 0CMbICJICHHOE OCBOCHHUE COAeP:KaHUN 00pPa30BaHMs MO npeaMeTy «DU3HKa»
[IpumepHas TemaTHdecKasi ¥ TEPMUHOJIOTHYECKAs JIEKCUKa o Kypcy (usuku coorBeTcTByeT [IOOIT OOO.
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Copnep:xanue BUJIOB aesTenbHocTH oOyuaromuxcs ¢ 3I1P Ha ypokax ¢usuku onpeznensercss uX 0CoOObBIMU 00p a30BaTEIbHBIMU
notrpedHocTsMu. [Tomumo mupoko ucnonb3dyeMbix B IIOOIT OOO obmux ns Bcex 00y4aronuxcsi BUAOB AEITEIbHOCTU CIEAYET
YCHUJIUTh BUJIbI IEATENBHOCTH, CIIEU(DPUUHBIE JIJIsl JAHHOM KaTeropuu JieTel, 00eCeunBarOIINEe OCMBICIEHHOE OCBOCHUE COIEPIKAHUS
o0Opa3oBaHMsI 110 NPEAMETY: YCUJIECHUE MPEIMETHO-NIPAKTUYECKON AEATEIbHOCTU C aKTUBU3ALMEH CEHCOPHBIX CHCTEM; OCBOCHHE
MaTepuaia ¢ OOpoi Ha aJlrOPUTM; «IIOLIATOBOCTh» B U3YYEHUH MaTepUalla; UCII0JIb30BAHNE JOTIOJIHUTEIbHON BU3YaIbHON OMOPbI
(cxembl, 11a0JIOHBI, ONOPHBIE TAOJIMIIBI); PEUEBOM OTYET O MPOLECCE M PEe3YyibTAaTe JEATEIbHOCTH; BBINOJIHEHHUE CIIELUATbHbBIX
3aJ]aHuil, 00ECIIEUNBAIOIINX KOPPEKIIHIO PETYIISUN y4eOHO-TI03HABATEIbHON NEATEIbHOCTH X KOHTPOJIb COOCTBEHHOT'O PE3YJIbTaTa.

Jist oOyuaromuxcs ¢ 311P cyiiecTBeHHbIM SBISIOTCS IPUEMbI pa0OTHI € JIEKCUYECKUM MaTepHalioM 1o npeamMery. [IpoBoaures
criequasgbHas padoTa Mo BBEIECHUIO B AKTUBHBIN CJIOBapb 00Y4arONIMXCSl COOTBETCTBYIOIIEH TEPMHUHOJIOTUU. M3yuyaeMble TEpMUHBI
BBO/ISITCS HA NIOJINCEHCOPHON OCHOBE, 00s13aTeIbHA BU3YyalbHas OAJIEPKKA, AITOPUTMBI pabOTHI C ONPEAEIIEHUEM, OTIOPHBIE CXEMBI
JUTSL aKTyalli3aliid TEPMHUHOJIOTUH.

B cBs31 ¢ 0coObIMu 00pa3oBaTebHBIMU TOTPeOHOCTIMU 00yyatomuxcs ¢ 3I1P, npu nnanupoBanuu pabOThl y4eHUKA HA YPOKE
CIIeIyeT IPHUIEPKUBATHCS CIEAYIOIINX MOMEHTOB:

1. Ilpu onpoce HEOOXOAMMO: AaBaTh AJITOPUTM OTBETA; pa3pellaTh MOJb30BaThCS MJIAHOM, COCTABJIEHHBIM IPU MOJATOTOBKE
JIOMAITHEeTo 3aJaHus; JaBaTh OOJbIIE BPEMEHU T'OTOBUTHCS K OTBETY Yy JOCKH; pa3pelaTh JAejaTh NpeaBapUTENbHbIE 3alHCH,
I10JIb30BaThCS HATJISAHBIMU TIOCOOUSIMHU.

2. [1o BO3MOKHOCTH 33J1aBaTh O0YUYaAOLIUMCS HABOISIINE U YTOYHSIOIINE BOIIPOCHL, KOTOPBIE 1OMOTYT UM IIOCJIE0BATEIbHO
U3JI0KUTh MaTepurall.

3. CuctemaTuyecky MpOBEPATh YCBOEHUE MaTepuaja Mo TeMaM YpPOKOB, JUIsl CBOEBPEMEHHOTO OOHapy»KeHUs MpoOesioB B
IIpoLIeIIIEM MaTepHualle.

4. B npouecce n3y4eHHss HOBOIO MaTepuala BHUMaHUE YYEHUKOB 00pallaeTcss Ha HauboJiee CI0XKHbBIE pa3Jenbl U3ydyaeMon
TeMbl. HeoOxoaumo yame oOpamaThCsi K HUM C BOIIPOCAMM, BBISICHSIOIIMMU MOHUMAaHHE y4€OHOro Marepuana, CTUMYJIUPOBAThH
BOIIPOCHI MPU 3aTPYAHEHUSIX B YCBOEHUU HOBOT'O MaTepuara.

Mecto yuyeOHOro npeamera « @usuka» B y4eOHOM ILIaHE

B cootBerctBun ¢ denepanbHbIM rocyAapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOIO 0O0IIEro o0pa3oBaHUs
yaeOHbIi npeameT «Pusnka» BXOAUT B MPEAMETHYIO 001acTh « ECTECTBEHHBIC HAYKW» U SBISICTCS 00S3aTEIBHBIM JIJIST N3YYCHHUSI.
Copepxanue yueOHOro mpenmera «dusuka», npeacraBieHHoe B [IpumepHoit padoueii mporpamme, cootBercTByeT ®I'OC OO0,
[TpumepHOW OCHOBHOM 00pa3oBaTEIBLHOM MPOTPaMME OCHOBHOTO 00I1ero oopasoBanusi, [IpumepHoi aganTUpPOBaHHONW OCHOBHOM
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06p330BaTCHBHOﬁ nmporpamMme OCHOBHOTI'O O6IHCI‘O O6paSOBaHI/I}I 06yqa}oumxca C 3az:ep>1<1<0171 IMMCUXHUYCCKOT'O PA3BUTHA.

COAEP)XKAHUE YUEBHOI'O ITPEAMETA «®PU3UKA»

7 KIIACC

Pazgea 1. ®u3uka U e€ posib B NO3HAHUM OKPY/KAIOLIEro Mupa

dusuka — Hayka o mpupoge. SBienus mpupoasl (MCL). Ousudeckne ABIEHUS: MEXAHMYECKUE, TEIUIOBEIE, JIEKTPUIECKHE,
MAarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnuecKWe BeIMYMHBL M3Mmepenwe ¢u3udeckmx BenmwduH. Qusuueckue npubopwi’. Ilozpewinocms  usmepenuil.
MexyHapoHasi CUCTEMA €IMHHII.

Kak ¢u3uka u npyrue ecTecTBEHHbIE HAyKH HM3y4YalOT NMPUPONY. EcmecmeeHHOo-HAYuHbll Memoo NO3HAHUA. HAOTI00eHuUe,
HOCMAHOBKA HAYYHO20 8ONPOCA, BbIOBUINCEHUE SUNOMES, IKCNEPUMEH NO NPOGEpKe 2unomes, 00vscHeHue HabI100aemo20 A61eHUs.
Onucanue guauuecKux s681eHul ¢ HOMOWbI0 MoOeel.

[IpeameT u MeTOBI PUBMKH.

Jemoncmpayuu’®
1.  Mexanuueckue, TEIUIOBbIC, dJICKTPUIECKUE, MATHUTHBIE, CBETOBBIC SBJICHHUS.
2. ®duznyeckue NpUOOPHI U MPOIIeIypa MPSMBIX U3MEPEHUN aHAIOTOBBIM U ITUGPOBBIM TPUOOPOM.

3. OnpeneneHue NOrpeiHOCTH AKCIIEPUMEHTA.

DponmainvHole 1aO0OpamopHvle padomul UnU INEKMPOHHAA 0EMOHCIPAYUSL.

1.Onpenenenue 1eHbl A€JICHUS] U3MEPUTEIILHOTO Mprbopa (UCIOJIb3ys TEXHOJIOT MUECKYIO KapTy SKCIIEPUMEHTA).
2. U3mepenne o0bEMa )KUIKOCTH U TBEPIOTO Tea

3. Onpedenenue pazmepos Manivlx mei.

Paspneu 2. IlepBoHavanbHbIe CBEACHHUS O CTPOCHHUH BelleCTBA
CrpoeHue BelecTsa: aTOMbI M MOJIEKYJIBL, UX pazmepul. Onvimol, 00Kazvigaowue OUCKpemHoe CmpoeHue 6euecmad.

1 MC - anemeHTEI cofiepKanus, BKITHOYAKOIINE MEXIIPEIMETHBIE CBSA3U, KOTOPBIE MOAPOOHEE PACKPHITHI B TEMATUYECKOM TUIAHUPOBAHUH.

2 311ech U lajiee KypCHBOM 0003HAUEHBI TEMbI, H3yYEHHE KOTOPBIX IPOBOIMTCS B 03HAKOMMTEJIBLHOM TUIaHe. [lenaror caMocToSTeNbHO ONPEIENIET 00beM U3ydaeMOro MaTepHaa.
3 Bce JlemoncTpamuy 1 JlaGopaTtopHble paboThl, IPECTABIEHHBIE B COJEPIKAHMUH, JIOMTYCKAeTCs (MOXKHO) TIPOBO/IUTH, UCTIONb3Ysk HH(OPMAIMOHHBIE H JIEKTPOHHBIE TEXHOJIOTUH
(undpossie 00pa3zoBaTeIbHBIE PECYPCHI). 7



JIBmxenue dactull BemecTBa. CBs3b CKOPOCTH JBMIKEHHUS YacTHIl ¢ TemmepaTypoil. bpoyHoBckoe nBuxenue, nuddysusi.
Bzaumooeticmsue yacmuy gewjecmsa: npumsoiceHue u Ommankusauue.

ArperaTHble COCTOSIHUS BEILIECTBA: CMPOeHUe 2a308, HCUOKOCMEN U MBEPObIX (Kpucmaniiuieckux) mei. Bzaumoceszo mexcoy
CBOUCMBAMU 8eUeCME 8 PA3HLIX ACPE2aAMHbIX COCMOSIHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeruem. OcobeHnocmu azpecamuublix
COCMOSIHULL BOObL.

HMemoncmpayuu®

1. HabGnronenne OpoyHOBCKOIO IBUKEHUS.

2. HaGmronenune nuddysun.

Dponmanvnuvle 1abopamopHvle padbomsl u OnvIMbL

1. OrueHka guaMeTpa aroMa METOJI0M PsiIoB (C UcoJib30BaHueM GoTorpaduii).

2. OmnBITHI 110 HAOTIOCHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3.0nbIThI 10 OOHAPYKEHUIO TEUCTBUS CUII MOJIEKYJIIPHOTO IPUTSHKEHUS (2J1eKMPOHHAA 0eEMOHCIMPAUUs).

Pa3nen 3. /IBuskeHue U B3auMo/ieicTBHE TeJl

Mexanuueckoe aBuxeHue. PaBHoMepHOe 1 HepaBHOMepHOE ABMkeHUEe. CKOpoCcTh. CpedHss cKopocmv npu HepasHOMEPHOM
ogudicenuu. Pacuér myTu U BpeMEHHU JIBUIKEHUS.

SIBnenue uHepuuu. 3axon unepyuu. Bzaumooeticmseue men Kaxk NpudUHa U3MeHeHUs cKkopocmu osudicenuss mei. Macca kak
mepa unepmuocmu meaa. IlnotTHOCTH BemecTBa. Cea3b NIOMHOCMU ¢ KOIUYEeCME80OM MOJIEKYIl 8 eQuHuye 00véma eeujecmaa.

Cuna Kak xapakTepUCTHKa B3auMoaecTBus Tei. Cuna ynpyeocmu v 3akoH ['yka. H3mepenue cunvl ¢ nomowsbo OuHamomempa.
SBneHue TATOTEHUS U cuia TsokecTH. Cuna msascecmu na Opyeux nianemax (MC). Bec tena. HeBecomocTh. CioxeHue cui,
HaIpaBJICHHBIX 110 OJIHOM NpsaAMoii. PaBHonelicTBytomas cui. Cuna mpenus. Tpenue ckonviicerus u mpenue nokos. Tpenue 6 npupooe
u mexnuxe (MC).

Jemoncmpayuu’®
HaGmroieHre MexaHM4eCcKOro JABUKEHHUS Tea.

N3mepenne cKopocTy MPSMOJIUHEHHOTO JIBUYKEHUS.
HabGmronenue siBjieHUST MHEPIIHH.

HabGmronenne n3aMeHeHns CKOPOCTH MPU B3aMMOICHCTBUN Te.
CpaBHeHUE Macc 10 B3aUMOJICHCTBUIO TEI.

b whE

4 3,&6(3}; " gajee nmpruBoOAUTC paCIHI/IpeHHHﬁ nepeyYCHb J'Ia60paT0pHLIX pa60T 1 OIIBITOB, U3 KOTOPOT'O YUUTEIIb ACJIaCT BLI60p 10 CBOEMY YCMOTPEHMUIO.
8



6. CroxeHue cujl, HallpaBJICHHBIX TI0 OJTHOM MPSMOIA.
7. JleMOHCTpaIs CHIIBI YIIPYTOCTH Ha Pa3TUYHBIX MaTepHuasax.
DponmainvHule 1adOpamopHvle padonmvl U ONbINLBL.

1. Omnpenenenne CKOPOCTH paBHOMEPHOT'O JBMUKEHMS (IIapHKa B HKHUAKOCTH, MOJEIH AIEKTPUUECKOTr0 aBTOMOOIIA U T. I1.)
(271eKmpoHHAA 0eMOHCMPanusL).

2. Omnpenenenue cpeHe CKOPOCTH CKOJIBKEHUS OpycKa WU IIapuKa 10 HAaKJIOHHOM MJIOCKOCTH.

3. Onpenenenue IIOTHOCTH TBEPAOTO Tela.

4, OnBbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTshKeHUs (AepopMalvn) TPy UHbI OT IPUI0KEHHON CHIIBL.

S. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHHUS CKOJIbKEHUS OT BEca Tejla U XapakTepa CONPUKACAIOIINXCS
ITOBEPXHOCTEM.

Paszgea 4. /laBiieHue TBEPABIX TeJl, AKHUIAKOCTEH U ra3oB

Hasnenune. Cnocobvi ymenvulenus u ygeauuenus oaenenus. /lanenue eaza. 3asucumocms OasieHus 2aza om o6véma,
memnepamypul. Ilepedaua O0asnenus meépovimu menamu, xrcuokocmamu u 2azamu. 3axon Ilackans. [Ineemamuueckue mawiunbl.
3aBUCUMOCTb JIaBJICHUS KUJKOCTH OT MIyOuHbl. Coobwarowuecs cocyowl. I uopasnuueckue mexanusmoi.

AtMmocdepa 3emiu u atmocdepHoe naBneHue. [Ipuuunsl cyuwecmeosanus 8030yuiHot obonouku Jemau. Onvim Toppuuennu.
Usmepenue ammocgheproco Oasnenus. 3asucumocms ammocheproco 0asienus om blcomsl HAO ypogHem mops. [Ipubopul ona
UsMepeHus ammoc@eprnoco 0asieHus.

eticmeue sxcudkocmu u 2asza Ha nocpyr*cEHHoe 8 HUX meJio. BeITalikuBaromas (apXxumenoBa) cuia. 3axon Apxumeoa. [Inasanue
men. Bozoyxonnasanue.

Hemoncmpayuu
3aBUCUMOCTh JIABJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTHIO U TA30M.

Coobmaronuecs cocy/bl.

I'mppasinueckuil mpecc.

[IposiBnenue nericTBus aTMOCHEPHOTO TABJICHHUS.

3aBUCHUMOCTH BBITAIKMBAIOIEH CHIIBI OT 00bEMa MOTPYKEHHOM YaCTH Tella ¥ TUIOTHOCTH YKUKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: IUIaBaHHWE WJIM TOTPYKEHUE TeJl B 3aBUCUMOCTH OT COOTHONIEHUS IUIOTHOCTEH Tena U

LONoakrwdE
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AKUIKOCTH.
DpoumanvHole 1ad0pamopHble pabomvl U ONbINbL

1. HccnenoBanne 3aBUCUMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHOM B )KUJIKOCTh YaCTH TeJIa.

2. OmnpesienieHUE BHITATKUBAIOINIECH CHIIBI, ICHMCTBYIOIIECH Ha TEJIO, TOTPYXEHHOE B KHUJIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOIICH CHIIBI, CHCTBYIOIIECH Ha TEJIO B )KUJIKOCTH, OT MacChl Teja.

4, OMnBITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIONIEH CHIIBI, ICHCTBYIOIIECH Ha TEJIO B YKUJKOCTH, OT 00BhEMa
NOTPYKEHHOU B KUJKOCTh YACTH TEJIa U OT TUIOTHOCTHU KUJIKOCTH.

5. KoncTpyupoBanue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U OMNpeJeieHre €€ rpy30n0IbEMHOCTH.

Paspnen 5. PaGora u MOIIHOCTDH. DHEPrus
Mexanuueckast padota. MOLIHOCTb.
IIpocTeie MEXaHHU3MBI: pbIyar, 010K, HAaKJIOHHAs IUIOCKOCTb. [Ipasuno pasnosecus pviuaza. IIpumenenue npasuia pagnosecus

poiuaza k 010Ky. «3onomoe npasunoy mexanuxu. KITJ mpocteix Mmexanu3moB. [IpocThie MeXaHU3MBI B OBITY M TEXHHUKE.
Mexanu4deckast sHeprus. Kunemuueckas u nomenyuaivhas duepeusi. Ilpespawenue 001020 8U0a MEXAHUYECKOL dHepaull 8
Opyeoti. 3aKOH COXPaHEHUS SHEPTUU B MEXaHHKE.

Jemoncmpayuu

1. [Tpumepsl IPOCTHIX MEXaHNU3MOB.

@Dpoumansvuvie nabopamopuvie’padomol u onvimol’

1. OmnpeneneHue padbOTHI CUJIBI TPEHUSI TIPH PABHOMEPHOM JIBUKEHUH TeJIa 10 TOPU30HTAILHON ITOBEPXHOCTH.
2 HccnenoBanue ycnoBUii paBHOBECHUS phlyara.

3. N3smepenue KIIJ[ HaKITOHHOW MIIOCKOCTH (271eKIMPOHHAA 0EMOHCIMPAUU).

4 M3ydeHne 3aKOHA COXPAHCHUS MEXaHUYCCKOM SHEPTUH (271eKMPOHHAA OEMOHCIMPAUUL).

8 KJIACC

Pa3nen 6. TensioBble siBJIeHUSA

OcHoBHble NOJI0JCeHUs MOJIEKVIIAPHO-KUHEMUYECKOU meopuu cmpoenus eewecmea. Macca u pazmepovl amomos u MOAEKyil.
Onvimwl, noomeepacoaroujue 0CHOBHbLE NOJOHCEHUS MONEKYISPHO -KUHEMUYEeCKOL Meopul.

Mopenu TBEPIOTO, KHUIAKOIO W Ta3000pa3HOr0 COCTOSHHMM BemiecTBa. Kpucmaniuueckue u amopguvie mena. OdvicHeHue
CBOUCME 2A308, JHCUOKOCMEU U MEEPObIX Mell HA OCHO8e NOJONCEHUl MONEKYIAPHO-KuHemudeckou meopuy. CMaduBaHUE U
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KanuliisapHule aenenus. Tennoeoe pacuupenue u cocamue.

Temneparypa. Cesa3b memnepamypsi cO CKOpOCMbI0 MENI08020 OBUNCEHUS. YACUY .

Buytpennsis sueprusa. Crnocobvl uzMmeHeHUs GHYMpEHHeU dHepauu: menjionepeoaiya u cosepuienue paboomoel. Buowi
menjionepeoadu. menionpo8oOHOCMb, KOHEEKYUsl, U3TyUeHUe.

KonuuectBo Temnotel. Yoenvnas mennoémxocms gewecmsa. Tennoobomen u menniosoe pagnosecue. Ypasnenue meniogozo
banawnca.

IInasnenue u omsepoesanue Kpucmaiiuieckux eeuwyecms. Yoenonas menioma niasienus. Ilapoobpasoseanue u konoencayus.
Hcnapenue (MC). Kunenue. Yoenvnas mennoma napoobpazosanus. 3as8ucumocms memnepamypsbl KUNEHUsi Om ammocghepHo2o
oaenenus. Brascnocms 6030yxa.

DHeprus TOIJIUBA. YoenvHas menioma c2opaHusi.

Ipunyunevr pabomol mennosovix dsucamenei. KIIJ[ mennogoeo osuecamens. Tennosvle 0sueamenu u 3auuma OKpyicaowet
cpeowt (MC).

3axon coxpanenus u npespawenus dsHepeuu 6 mennoswvix npoyeccax (MC).

Hemoncmpayuu
Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

Hab6monenune nuddysun.

HaOGmroienre siBjeHn CMauMBaHUS U KalTWJUISIPHBIX SBJICHUI.

Habrogenue TerioBoro pacimpeHust Tell.

W3meHenune naBieHus raza npyu M3MEHEHUH 00bEMa U HAarPEBAHUM UJTU OXJIAK]ICHUU.
[IpaBuiia u3mMepeHus TeMnepaTyphbl.

Bunel Tennonepenaymu.

OxJtaxxieHue Npy COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHUH padOThl BHEITHUMH CHJIAMH.

0. CpaBHeHHE TETUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.

1. HaOaronenue kuneHus.

12. HalGnrogeHue moCTOSHCTBA TEMITEpaTyphl MPH TIIABICHUH.

13. Mogenu TeIIoBbIX ABUTaTENIEN.

DponmainvHole 1adOpamopHvle padomsvl u ONbIMbL

1. OnbITH IO OOHAPYKEHUIO JEHCTBUS CUJT MOJIEKYJISIPHOTO MPUTSIKEHUS (971€KMPOHHAA 0EMOHCMPAYU).

HBO©oOo~No O A~WNE
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OMBITHI IO BRIPAIIMBAHNIO KPHUCTAJJIOB MIOBAPEHHOM COJIM MIIM caxapa.

OmBITHI 11O HAOTFOACHUIO TEIIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH 1 TBEPABIX TEL.

Omnpenenenye gaBieHus BO3AyXa B Oa/NIOHE MITPHUTIA.

OMBITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JIABJICHHSI BO3/IyXa OT ero 00bEMa 1 HarpeBaHUs WA OXJIAKICHUSI.
HaGmronenne n3MeHeHns BHYTPEHHEW SHEPTHH Tejla B PE3yJIbTaTe TEIIoNepeaayl U paboThl BHEITHUX CHIL.
HVccrnenoBanue siBICHUS TEINIOOOMEHA MTPU CMEITUBAHUH XOJIOJHOM U TOPSYE BOIBI.

HccnenoBanme mporiecca HCapeHus.

OrnpeneneHne OTHOCUTENBHOM BIIAXKHOCTH BO3AyXa.

0. Onpeodenenue yoenvHotl meniomoi niaeieHus 1vbod.

ROO~NOOEWN

Paznen 7. DaekTpuyeckre ¥ MATHUTHBIE SIBJICHUSA

Inekmpuszayus mes. JIBa poaa 3JIEKTPUUECKUX 3apsaa0B. BzauMoaeicTBre 3apssKEHHBIX TEN.

DnekTpudeckoe nonue. llpunyun cynepnozuyuu 31eKmpuieckux nojei (Ha KauecmeenHoM YPosHe).

Hocumenu snexmpuueckux 3aps008. dnemenmapmwiii d1ekmpudeckuti 3apsao. Cmpoenue amoma. IIpOBOJHUKY U TUITIEKTPUKH.
3aKOH COXpaHEHUS ANEKTPUUYECKOTO 3apsa.

DJIEKTpUUECKUM TOK. Ycnosus cywecmeosanus ds1eKkmpuyeckoeo moka. VICTOUHMKM TOCTOSSHHOro Toka. JlelcTBus
AIIEKTPUUECKOTO TOKA (TEIIOBOE, XMMHUYECKOE, MATHUTHOE). DIeKmpuyeckull moK 6 HCUOKOCmAX U 2a3ax.

PabGoTa u MOIITHOCTD IEKTPUUYECKOTO TOKA. 3axon [ocoyna—Slenya. Dnexmpuueckue yenu u nompedumenu 31eKmpuye cKou
SHepeuu 6 Owvimy. DnekTpuueckas uemnb. Cuina Toka. DieKkTpuyeckoe HampspkeHue. COoNnpoTHBICHHE NPOBOJHUKA. YoenvHoe
conpomusnenue gewjecmea. 3akoH Oma nis ydyactka 1enu. IlocnemoBaTenbHOE W MapajleibHOE COCIMHEHUE MPOBOJHUKOB.
Kopomroe 3amvikanue.

[TocTosiHHble MarHuTHl. B3auMmoielicTBUE TOCTOSIHHBIX MAarHUTOB. Maenummuoe none. Maenummuoe none 3emau u e2o 3HaveHue
ons orcuznu Ha 3emie. Onvim Ipcmeoa. Maenummuoe noje d1ekmpuyeckoco moka. llpumenenue 31eKmpomacHumos 8 mexHuxe.
eticmeue Mmachumno2o nosi HA NPOBOOHUK C MOKOM. Onekmpoodesuzcamens NOCMOSHHO20 moka. Hcnoavzosarue
anekmpoosuzameriell 8 MmexHu4ecKux yCmpoucmeax u Ha mpaHcnopme.

Onvimovr @apades. Aesnenue snekmpomacHumuou unoykyuu. Ilpasuno Jlenya. Onekmpozenepamop. Cnocodwvl noyyuerus
NeKMPUYECKOl IHepeuU. IICKTPOCTAHIINNA Ha BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTHH.

Jemoncmpayuu

1. DneKTpu3aius Tel.
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JIBa poaa 3JIEKTPUYECKUX 3apsA/I0OB U B3aUMOJICHCTBUE 3APSIKEHHBIX TEJ.
YCTpONCTBO U IEMCTBUE JIEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAs] HHAYKIHUA.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

[IpOBOAHUKH U AUDIIEKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPHUUECKOTO TTOJIS.

W cToOuHMKHN TOCTOSTHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

0. DaeKTpUYeCKUi TOK B )KHIKOCTH.

1. T'a30BbIi pa3ps.

12. H3mepeHwue CHITbI TOKA aMIIEPMETPOM.

13. H3mepenwue dAEKTPUIECCKOTO HATIPSHKEHUS BOJIBTMETPOM.

14. PeoctaT u Mara3uH CONPOTUBIICHUM.

15. B3sauMmopeicTBHE MOCTOSSHHBIX MarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH Pa3/ICICHHS MOTIOCOB MarHUTA.
17. MopenvupoBaHrEe MAarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.  OmmwiT OpcTena.

19. MarauTHoe€ 1oJyie ToKa. DIEKTPOMArHuT.

20.  JleficTBME MarHUTHOTO TOJISl HA IPOBOJAHUK C TOKOM.

21.  DieKTpoaBUTATEINb MOCTOSTHHOTO TOKA.

22. HUccnenoBaHue SBJICHUS JICKTPOMArHUTHOW WHIYKITHH .

23.  Onbrter @apagnes.

24. 3aBHCHMOCTH HAIlPABJICHUS MHAYKIIMOHHOTO TOKA OT YCJIOBHIA €r0 BOSHUKHOBCHHSI.
25.  DIIEKTpOreHepaTop IMOCTOSTHHOTO TOKA.

Dponmanvhole 1a00pamopHvle PAOOMbL U ONBIMbL

HB©O©oO~NOOEWN

1. OneITHI IO HAOTIOJICHUIO AICKTPU3AIUN TET UHIIYKIIUEH U TIPU CONTPUKOCHOBEHUH.
2 HccnenoBanne nedcTBUS SIEKTPUISCKOTO OIS HA TPOBOJHUKH U TUAJICKTPUKH.
3. COopka u mpoBepKa pabOThI TEKTPUUECKOMN IIEMU TTOCTOSHHOTO TOKA.

4 W3mepeHne u peryinupoBaHue CUITbI TOKA.
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S. N3mepenune u peryirpoBaHue HapsKEHUS.

6. HUccneoosanue 3asucumocmu cuivl moka, uoyuje2o uepe3 pesucmop, onm COnpomueieHus pe3ucmopa U HanpsiceHus Ha
pesucmope.

7. Onvimol, demoHcmpupyowue 3a8UCUMOCHb INEKMPULeCcKo20 CONPOMUBIeHUs. NPOBOOHUKA OmM €20 ONUHbL, NI0uaou
nonepeuno20 ceveHus u mamepuaid.

8. IIposepxa npasuna cnodceHus HANPAXCEHUU NPU NOCIe008AMENbHOM COCOUHEHUU 08YX PE3UCTOPO8.

0. IIposepxa npasuna 0151 cuibl Moxa npu NAPaAIIeIbHOM COeOUHEHUU PEe3UCTOPOS.

10. Ompenenenue pabOTHI FTEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11.  OmnpenesieHrE MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHJTBI TOKA, HIYIIETO YepPe3 JaMIIOUKY, OT HAMPSHKEHUS HA HEH.

13. HccnenoBaHure MAarHUTHOTO B3aMMOJICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.

14, H3ydyeHue MarHUTHOTO ITOJISI TIOCTOSTHHBIX MarHUTOB MPU WX O0BETMHCHUH U Pa3/ICIICHUN.

15. HccnenpoBanue IeWCTBUS SJEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16.  OmnbIThl, TEMOHCTPUPYIOUIUE 3aBUCUMOCTH CHJIbI B3aMMOJEHCTBUS KATYIIKHM C TOKOM M MarHuta OT CHJIBI TOKa U
HaIPaBJICHHS TOKA B KaTYIIIKE.

17. W3yuyeHue AeCTBUS MAarHUTHOTO IOJIS HA MPOBOJAHUK C TOKOM.

18. Uzyuenue pabomul snekmpoosucamens.

19. MUsmepenue KIIJl anexTpoaBurareabHON yCTaHOBKH.

20. OmnbpIThl MO UCCIECIOBAHUIO SIBJICHHUS DJIGKTPOMArHUTHOW WHIYKIHUU: HWCCIEAOBAaHUE W3MEHECHUN 3HAYCHHS W
HaIpaBJICHUS MHIYKIIMOHHOTO TOKA.

9 KUIACC

Paznen 8. Mexannueckue siBJIeHHSI

Mexanuueckoe ABWKeHHEe. MarepuanbHas Touka. Cuctema otcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOI'O JIBHIKEHUS.
PaBHOMepHOE mpsiMonHeNHOe NBIKeHUE. HepasnomepHroe npsamonunetinoe osudicenue. CpeaHsIsl U MCHOBEHHAs CKOPOCMb med
npU HEPABHOMEPHOM OBUNCEHUU.

Yckopenue. Pasroyckopennoe npamonunetinoe osudxcerue. CBodonnoe naaenne. Onvimot I anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

ITepseiit 3akoH HeroToHa. Bropoii 3akoH Hetorona. Tperuit 3akon Herotona. [lpunyun cynepnosuyuu cus.
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Cuna ynpyeocmu. 3akon I'yka. Cuna mpeHusi.: cuna mpeHusi CKOJIbI*CEHUsl, CULA MPEeHUs NOKOs1, Opyaue Uuobl MpeHus.

Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHUE CBOOOIHOTO najieHust. /[guscenue nianem eoxkpye Connya (MC).
llepsas kocmuueckas ckopocms. Hesecomocmuv u nepezpy3sxu.

PaBHOBecue MaTepuanbHOU TOUKHU. AOcoatomuo meépooe meno. Pasnosecue meépoozo mena ¢ 3axkpeniéHnoil ocoblo 8paujetusl.
MowmeHnT cuitbl. [Jenmp msaocecmu.

Nmnynbe tena. M3menenue umnynvca. Umnynsc cunvl. 3aK0H COXpaHeHus umnyibsca. PeaktuBHoe nBuxenue (MC).

Mexanuueckast pabota 1 MOIIHOCTh. PaboTa cun TskecTH, ynpyzocmu, mpenus. Ceazo snepeuu u pabomul. 1loTeHInanbHas
DHEPIUs TeNa, MOAHATOrO HaJ MOBEPXHOCTBIO 3eMIIH. [lomenyuanvHas sHepaus cocamou npyicunvl. KUHETHYECKas >HEpPrus.
Teopema o kunemuyeckou sHepauu. 3aKOH COXPAHEHUsI MEXAHUYECKOW SHEPIUH.

Hemoncmpayuu

1. Habnronenne MeXaHn4ecKoro JBUKEHHUS Tela OTHOCUTENIBHO Pa3HbIX TEN OTCUETA.

2. CpaBHeHUE ITyTEN U TPASKTOPUI JBHKEHMS OJTHOTO M TOTO JK€ TEJIA OTHOCUTEIBHO PA3HBIX TEJI OTCYETA.

3. N3MepeHne CKOpOCTH U YCKOPEHUS PSMOJIMHENHOTO IBU>KCHHUSL.

4, HccnenoBanue npu3HakoB paBHOYCKOPEHHOI'O ABM)KEHUS.

S. Habmronenue nBukeHMs Teja Mo OKPY>KHOCTH.

6. HabmoneHne MexaHW4yecKuX SIBICHUN, NPOUCXOASIIMX B cucteMe orcuéra «Tenexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBH)KCHUH OTHOCHTEJIPHO KaOMHeTa (PU3HKH.

7. 3aBUCUMOCTb YCKOPEHUS Tejla OT MAcChl TeJla U IEUCTBYIOIIEH Ha HETO CHJIBI.

8. Habronenue paBeHCcTBa CHIT TIPU B3aUMOJICHCTBUU TEIL.

0. M3meHeHune Beca Tena Mpu YCKOPEHHOM JIBHOKEHUH.

10. Ilepemaua mmmysbca MpU B3aUMOJCHUCTBUM Tell.

11. IIpeoOpa3oBaHus SHEPTUH NPU B3AUMOJICHCTBUH TET.

12. CoxpaHeHue UMITyJIbCa MPU HEYIPYTOM B3aUMOJACHCTBUU.

13. CoxpaHeHue UMITyJIbCa MPU a0COJIIOTHO YIPYTOM B3aUMOIEHCTBUU.

14. HaGmroneHue peakTUBHOTO JIBH)KCHUS.

15. CoxpaHeHre MEXaHUYECKON PHEPTUHU TIPH CBOOOTHOM TaJICHUH.

16. CoxpaHeHHe MEXaHUYECKOM SHEPTUU MPH JIBHKEHUU TeJla MO ISHCTBUEM MPYKUHBI.

Dponmanvhvle 1a00pamopHvle padomvl U ONbLIMbL

1.

Koncmpyuposanue mpaxma 015 pazeona u oanvhetiuie20 pagHOMEPHO20 0BUNCCHUS WAPUKA UTU TETIeHCKU.
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ROO~NOOEWN

0.

Onpenenenue cpelHel CKOPOCTU CKOJBKEHUSI OpyCKa MU ABMXKEHHMS IIapUKa 110 HAKJIOHHOMW TMJIOCKOCTH.
OmnpeneneHue yCKOpeHUs Teja Npyu paBHOYCKOPEHHOM JABMKEHHUH 110 HAKJIIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JABUKEHUH 0€3 HaualbHON CKOPOCTH.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBXKEHUSI OT CHJIbI HOPMAJIBHOTO JIaBJICHUS.

Onpenenenue koG HUIIMEHTA TPEHUS! CKOJIbKEHHUS.

OnpeneneHune KECTKOCTH MPYKUHBI.

Omnpenenenne pabOTHI CUITBI TPEHUS TIPH PABHOMEPHOM JIBIKCHUU TeJa 10 TOPU30HTATHHON MTOBEPXHOCTH.
Omnpenenenue pabOThI CUIIBI YIIPYTOCTU MTPU MOIBEME IPy3a C UCIOIB30BaHUEM HETIOBUKHOTO U TTOJABUKHOTO OJIOKOB.
N3ydeHne 3aKkoHa COXPAHEHUS SHEPTUU.

Pasznen 9. Mexanuyeckue Koy1e0aHus U BOJIHBI

KonebarenbHoe aBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJI€OaHWI: MEPHUOJ, 4acToTa, aMIUIUTyJa. Mamemamuyeckuil u
npyscunublt masmuuxu. Ilpespawenue snepeuu npu Ko1ebamenbHOM 0BUNCEHUU.

3aryxatouue kKosnebanus. BeinyxneHnsle koynebdanus. Pe3onanc.

Mexannyeckue BoHbI. CBOMCTBA MEXaHMUYECKUX BOJIH. [IpodonbHble u nonepeyHvle 60HbI. [MUHA B0IHbI U CKOPOCMb €€
pacnpocmpanenusi. Mexanuueckue 0nHbl 8 meépoom meie, ceucmudeckue gonruvl (MC).

3ByK. I pomrxocms 36yka u evicoma mona. Ompasxicenue 38yka. Mngpazeyxk u yiompaseyx.

Jlemoncmpavyuu

ok wndE

HabGmonenue koneGanuii Te Mo IWCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
HabGnronenue kosiebanuil rpy3a Ha HUTU U Ha MPY>KUHE.

HabGnrofaeHue BbIHYXICHHBIX KOJIEOAHUN U pE30HAHCA.

PacnipocTpanenue mpo10JibHbIX U MONEPEYHBIX BOJIH.

HabGntogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

(Dponmaﬂbubw J1abopamopHble padonmsvt U ONbIMbl

1.

2.
3.
4

Omnpenenenue 4acTOTHI U MEPUO/Ia KOJICOAHUI MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4acTOThI U MEPHO/Ia KOJIEOAHMI MPY>KUHHOTO MAITHUKA (91eKMPOHHAA 0EMOHCIMPAYUSL).
HccnenoBanne 3aBUCMMOCTH TIEpUOia KOJIeOaHUH TTOIBEIICHHOTO K HUTH T'Py3a OT JJIUHBI HUTH.

HccnenoBanne 3aBUCHUMOCTH TEpUOIa KOJIEOAHWW TMPYKUHHOTO MasTHUKa OT MAacChl Tpy3a (31eKmpoHHAasA
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oemoncmpauus).

S. [IpoBepka HE3aBUCUMOCTHU NIEPHO/Ia KoeOaHuii rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a.

6. OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH NIEPHOJIa KOJIeOaHUM MPYKUHHOTO MasiTHUKA OT MAaccChl Tpy3a U KECTKOCTU
PY>KUHBI.

7. N3mepenne yckopeHusi CBOOOHOTO Ma/ICHUS (271eKMPOHHAA 0eMOHCMPAYUSL).

Pazgen 10. D1eKTpOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHbI

DJIEKTPOMArHUTHOE TOJIE. DJIEKTPOMAarHuTHBIE BOJIHBL. (Cgolicmea 31eKmpomacHumuslx 6oaH. Lllkana snekmpomacHummusix
80.1H. Hlcnonv3oeanue 31eKmpoMazHUmHbLX 0IH OJisl COMOBOU CEA3U.

DIIeKTpOMarHuTHas npupoaa ceera. CKOpocTh cBeTa. BOJIHOBBIE CBOKCTBA CBETA.

Hemoncmpayuu

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIE cBOICTBaA CBETA.

@ponmanvuvie 1abopamophsie’ pabomot u onvimot’

1. N3yuyenune cBONCTB AJIEKTPOMAarHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.

Pazgea 11. CBeToBbIe sIBJICHUS

JlyueBass Mojmenb cBeta. VMcTOYHUKM cBera. [Ipsamonuneiinoe pacnpocmpanenue ceema. 3ammenus Coanya u JIyHol.
OtpaxeHnue cBeTa. [l1ockoe 3epkano. 3aKoH ompaxceHus ceema.

IIpenomnenue cBera. 3akOoH mnpesnoMieHus cBerta. [lonnoe eHympennee ompadicenue ceema. Flcnonvzosanue nonnoz2o
BHYMPEHHEe20 OMPANHCEHUS 8 ONMUUECKUX C8EMOB0OAX.

Jlunza. Xon nyueit B tuH3e. Onmuyeckas cucmema pomoannapama, mukpockona u meaeckona (MC). I'naz kak onmuuecxast
cucmema. bauzopykocms u 0anbHO30pKOCHb.

Pasznoorcenue b6enozo ceema 6 cnexkmp. Onvimor Horomona. CnodceHue cnekmpanbHbix Yyeemos.

Hemoncmpanuu

1. [IpsamMonHEHHOE pacIpPOCTPAHEHHUE CBETA.

2 OTtpaxkeHue cBera.

3. [Tony4yenune n300paxeHuit B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
4 [Ipenomiienue cBera.
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5 OnTuueckuii CBETOBO/I.

6 Xon nydei B coOuparole JnH3e.

1. XoJ JIyder B paCCEUBAIOIIECH JIMH3E.

8 [TonyueHnne n300pa’keHHI C TOMOIIBIO JTMH3.

9 [Tpunuun neictBus Goroarmapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mopens riuasa.

11. Paznoxenue 6e10T0 CBETA B CIICKTD.

12. Tlomydyenue Genoro cBeTa MpH CIOKEHUU CBETA PA3HBIX I[BETOB.

DponmanvHele 1adopamopHvle padomvl U ONbINLbL

HccnenoBanne 3aBUCUMOCTH YTJIa OTPAKEHHSI CBETOBOTO JTyda OT YTIJIa MaeHUS.

W3y4yeHue XxapakTepucTUK H300pakKeHHS TIPeIMEeTa B IJIOCKOM 3epKajle.

HccnenoBanne 3aBUCHMMOCTH YTJIa TIPEJIOMIICHUS CBETOBOTO JTyda OT yTiia MaJCHHS Ha TPAHUIIE «BO3TyX—CTEKIION.
[TonyueHne n300pakeHUI C TOMOIIBIO COOMpAIOIIEH JTUH3HI.

OmnpeneneHue GOKYCHOTO paCCTOSHUS U ONTHYECCKON CHUJTBI COOMPAIOIIEH JIMH3BI (971eKMPOHHAA 0eMOHCMPAUUL).
OMBITHI 1O PA3JIOKEHUIO OEIIOT0 CBETA B CIICKTD (2/1eKMPOHHAA 0EMOHCMPAUUL).

OMBITHI O BOCIIPUSITHIO LIBETA IIPEAMETOB IIPH UX HAOIIOACHUHN Yepe3 IBETOBBIC (DUIIBTPHI.

NogakowdE

Pa3znes 12. KBanTOBbBIC SIBJICHUS

Onvimol Peszepgpopoa u nnanetapHas mojenb atoma. Moxens atoma bopa. Hcnyckanue u noenowenue ceema amomom.
Keanmui.

PagnoaktuBHOCT. Anbgha-, 6ema- u eamma-usnyyenus. CTpOCHUE aTOMHOTO sifpa. HykiouHas moodenb amomHuo2o Aopa.
H3omonwi. Paouoakmusnvle npespawenus. Ilepuoo nonypacnaoa amomuvix soep.

SnepHbie peakiuu. 3aKOHBI COXPAHECHHSI 3apsAA0BOTO0 M MAcCCOBOTO YHCEN. Peaxyuu cunmesa u oenenus sioep. Mcmounuku
onepeuu Coanya u 36é30 (MC).

SlnepHast sHepreTuKa. /Jeticmeus paouoakmugHulxX uiyderuti Ha stcusvle opearnuzmvl (MC).

Jemoncmpayuu
1. CreKTpbl U3Ty4EHUs U MOTJIOIIECHHUS.
2. CrexTpsl pa3IM4HbIX Ta30B.

3. CnekTp BojOpOA.
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4, HabGmonenue TpekoB B kamepe Busbcona.

5. PaboTa cuéTunka HOHU3UPYIOUTUX U3ITYYCHUH.

6. Perucrpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U IPOIYKTOB.

DpoumanvHole 1ad0pamopHsle pabomvl U ONbINbL

1. HccnenoBanue TPEeKOB: M3MEPEHHME IHEPrUU YacTHUIbl MO TOpMO3HOMY myTu (1o (ororpadusm) (2.1exkmponnasn
oemoncmpauus).

2. H3mepenne paanoakTUBHOTO (hOHA (271eKMPOHHAA 0eMOHCMPAYU).

IHoBTOpPUTEIBLHO-0000 1AM MOAYIb

[ToBTOpUTENHEHO-0000IAIOIMINI MOAYJb MpPEIHA3HAYEH MJI1 CUCTEMAaTHU3alid U 00O0OIIEHUS TPEAMETHOTO COJEpKaHUS U
OTBITA JIESITEILHOCTH, MPUOOPETEHHOTO MPU U3YUYECHHUH BCErO Kypca (PU3HKHU.

[Ipy wu3ydeHMHM MAAHHOTO MOIYJIS PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS BHUJBI JEATEIBHOCTH, HAa OCHOBE KOTOPBIX
obecrieunBaeTcs JOCTHKEHUE IPEIMETHBIX U METANPEIMETHBIX TJIAHUPYEMBIX PE3YJIbTaTOB 00y4YeHUs, POPMUPYETCs €CTECTBEHHO -
Hay4YHas TPaMOTHOCTb: OCBOCHHE HAYUHBIX METO/IOB M CCIIEAOBAHMS ABJICHUM IPUPOIBI U TEXHUKH, OBJIAICHUE YMEHUSIMU OOBIICHATh
dbusnueckue SBJICHUS, MPUMEHSIS TIOJyYEHHbIE 3HAHWS, PEIIaTh 3a/1a4i, B TOM YUCJIE KAYEeCTBEHHBIC U AKCTIEPUMEHTAJIbHBIE.

[IpyHIMOMATBHO AEATEILHOCTHBIN XapaKTep JaHHOTO pa3Jieia Pealnu3yeTcs 3a CUET TOr0, UTO YUAIIUECs BBIMOJIHAIOT 3a1aHus,
B KOTOPBIX UM MPEIJIaraeTcs:

" Ha OCHOBE IOJYYEHHBIX 3HAHWHA PACMO3HABaTh U HAYYHO OOBICHATH (DU3MUECKHUE SIBICHUS B OKPYXAIOIIEH MpPUPOIE U
MOBCEIHEBHOM KU3HU;

" JCIOJIb30BaTh MO PYKOBOCTBOM I1€/]arora Hay4YHble METO/IbI UCCIIEAOBAHUS (PU3UY €CKUX SIBJICHUHN, B TOM YHCIIC 1JISI TPOBEPKU
TUIIOTE3 U MOTYUYEHUSI TEOPETUUECKUX BBIBOJIOB;

" OOBSCHATH C ONMOPOW HAa JUAAKTUUYECKUNA Marepuai mnocie oOCyKJIeHHUs C MeAaroroM Hay4dHble OCHOBBI HanOOJIee BaKHBIX
JIOCTHXKEHU COBPEMEHHBIX TEXHOJIOTHM, HApUMeEp, MPAKTUUYECKOTO0 HUCIOIb30BAHUS PA3IMYHBIX HUCTOYHUKOB PHEPTrUM Ha
OCHOBE 3aKOHA MPEBPAICHUS U COXPAHECHHS BCEX U3BECTHBIX BUIOB SHEPIHUH.

Kaxxnas u3 TeM gaHHOTO pasjesa BKIIOYAET SKCIEPUMEHTAIIbHOE MCClIeIOBaHME 0000IA0IIEr0 XapakTepa Ha yCMOTPEHUE
nejiarora u mpH ero noMoliu. Pasaen 3apepiaercst poBeIeHUEM TMarHOCTHYECKON 1 OIIEHOYHOM pabOoThI 32 KypC OCHOBHOM IITKOJIBI.

IIpyMepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJIBI

[IpoBenenue OIEHKN TOCTHKEHUH TJIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHUS YIEOHOTO IIPEeIMETa IPOBOAUTCS B (hOPME TEKYIIIETO
U pyOSKHOTO KOHTPOJIS B BUJIE€ KOHTPOJIBHBIX padoT.
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7 KJ1ace

Kontponbshas padora Ne 1 o reme «IlepBoHauanbHble CBEACHUS O CTPOCHUU BEILIECTBA»

Kontponbshas pabota Ne 2 o reme «Macca, mIOTHOCTb, 00bEM.

KonTtponbsnas pabota Ne 3 1o Teme «CHIIbI B IPUPOJIEY.

Koutponbhas padbota Ne 4 o reme «JlaBieHue».

Hrorosas npoBepoyHasi paboTa.

8 KJ1ace

Bxonnas nposepounas pabdora.

Kontponbhaa padota Ne 2 mo teme «Terosie siBneHus». KonrponbHas padora Ne 3 mo teMe «ArperatHble COCTOSTHUS
BEILIECTBAY.

KontposnbHas padora Ne 4 o reme «Dnekrpuyeckuii Tok. HampsokeHuey,

«Conpotusnenue. CoeAMHEHNE TPOBOAHUKOB.

KonTponbhas padota Ne 5 o reme «PaboTa u MOIITHOCTB AJIEKTPUUECKOTO TOKay, «3akoH Jxoynst —JIeHnay.

Hrorosas mpoBepouHas pabota

9 KJ1ace

Bxoanas npoBepouHas pabora.

KonTtpoasnas padota Nel 1o Teme «3aKOHBI IBHKEHUS U B3aUMOJICHCTBUS

TEI.

KontponsHas padota Ne 2 o Teme «MexaHndeckue KojaeOaHus: U BOJTHBD).

Kontposnbhas padora Ne 3 o TeMe «INeKTpUUEeCKUE U MarHuTHBIE siBieHus». KonTponbHasg padora Ne 4 o teme «CTpoeHue
aToOMa U aTOMHOTO siApa» u

«CTtpoeHue u 3Bomtonns BeeneHHOn.

Ntororas npoBepouHas padora.

IVDIAHUPYEMBIE PE3VJIBTATbI OCBOEHMA VYUYEBHOI'O ITIPEAMETA «®U3HUKA» HA YPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHMA

B niennom pesynbTaThl ocBoeHus obOydarommmucs ¢ 3[1P yuebroro npenmera « @usnkay JOHKHBI COBIANIATH C pe3yJbTaTaMu
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npuMepHO paboyeil mporpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHus.
HaunGosee 3HauMMbIMU SIBIISIIOTCS:

JIMYHOCTHBIE PE3YJIbTATBI:

MOTHBAIUS K 00YYEHUIO U LIEJICHATIPABICHHON MTO3HABATENILHOM €SI TEIbHOCTH;

YCTaHOBKA HA OCMBICIICHUE JINYHOTO OIbITa, HAOIIOCHUH 3a (PU3NUECKUMU HKCIIEPUMEHTAMU;

YCTaHOBKA Ha OCMBICIICHUE PE3yJIbTaTOB HAOIIOICHUH 3a MPUPOAHBIMU M TEXHOTCHHBIMH SIBJICHUSMU C TIO3ULUN HU3UUECKUX
3aKOHOB;

CIIOCOOHOCTh OLIEHUBATh MPOUCXOALINE U3MEHEHHS U UX MOCIEACTBUS; (POPMYIUPOBATh U OLEHUBATH PUCKH, (POPMUPOBATH
OIIBIT;

MOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4YE€pe3 NPAKTUYECKYHO JAESITENbHOCTh (MPU COBMECTHOM BBINOJIHEHUHU
71a00paTOPHBIX MPAKTUYECKUX PadboT);

YMEHHE pa3inyaTh yueOHbIE CUTYyalluH, B KOTOPBIX ydamuiics ¢ 3[IP MoxeT nelicTBOBaTh CAaMOCTOSITENIbHO, U CUTYalluH, T11e
cJieIyeT BOCTIOIb30BaThCs CIPABOYHON MHPOpMaLIUEN U APYTUMH BCIIOMOTATEIbHBIMU CPEICTBAMU;

CHOCOOHOCTh MPUHUMATh PEIICHUE B )KU3HEHHON CUTYyallMl Ha OCHOBE MIEPEHOCA MOJyUYEeHHBIX B X0/1€ 00y4eHUs (PU3NUECKUX
3HAaHUU B AKTyaJIbHYIO CUTYALHIO;

CHOCOOHOCTh COOJIIOJaTh B IOBCEIHEBHOM U3HM MpaBujia JUYHOM O€30MacCHOCTH HAa OCHOBE MOHUMAHMS (DU3MUECKUX
SIBJICHUI U 3HAHUS 3aKOHOB (DPU3UKH;

YMEHHE KPUTHUECKH OLICHUBATh MOJYYEHHYIO OT coOeceJHIKa MH(POPMALIHIO, COOTHOCS €€ CO 3HaHHEM (PU3HUECKUX 3aKOHOB;

CIIOCOOHOCTB MEpeaTh CBOM COOOPAXKEHUS, YMO3AKIIOUEHUS TaK, YTOOBI ObITh MOHATHIM JAPYTUM YEJIOBEKOM;

aJIeKBaTHOCTb MTOBEACHUS 00YUalOIIErocs C TOYKU 3pEHUS ONACHOCTH UJIM 0€30MacHOCTH ISl ce0s MU JIJ1s1 OKPYKAIOILUX;

YBAXKEHHE K TPYIY U PE3yIbTaTaM TPYIOBOU JEATEIbHOCTH;

yrayOJieHue MpeACTaBICHU O EJI0CTHON KapTUHE MUpa Ha OCHOBE MPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAY YHBIX 3HAHUN U
IIPAKTUYECKUX YMEHUM.

METAINIPEIMETHBIE PE3YJIBTATBI

Osnadenue ynusepcanbHblmu y4eOHbIMU NOZHABAM ENIbHBIMU 0CUCEUAMU:

BBISIBJISITH IPUYMHBI U CIEICTBUS IPOCTHIX (PU3NUYECKUX SBJICHUI;

OTIpEeAETATh (PU3NUECKHE MOHITHS, CO3/1aBaTh 000OIIEHHs, yCTaHABIMBATh AHAJIOTHH, KJIACCU(PHUIIMPOBATh, CAMOCTOSTENIHHO
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BBIOMPATh OCHOBAHUS U KPUTEPUU ISl KJIacCU(PUKALIMK, UCTIOIb3YS CIIPABOUYHYI0 MH(POPMALIMIO U OMHUPASCh HA aJITOPUTM YUEOHBIX
JICUCTBUM;

YCTaHABJIMBATh MPUYUHHO-CJIEC/ICTBEHHBIE CBSI3H, CTPOUTH JIOTMYECKOE PaCCYXKIEHUE, YMO3aK/IoueHHe (MHAYKTHBHOE,
NEAYKTUBHOE, [0 aHAJIOTUH) U JIeaTh BBIBOJIBI MO PYKOBOACTBOM M€/1arora;

UCKaTh WIK OTOMpaTh MHMOPMAIMIO WM JIAHHBIE U3 UCTOYHUKOB C YUYE€TOM MPEUIOKEHHON yuyeOHOM 3a1auu W 3aJaHHBIX
KpUTEPHEB.

Co3/7aBaTh, MPUMEHSATh M TPEOOPA30BLIBATh 3HAKA M CUMBOJIBI, MOJICIIH M CX €MBI JIJIS PEIICHUs YICOHBIX U MO3HABATEIHHBIX
3ajay;

C TIOMOIIIBIO TIeJIarora Uik CaMOCTOSITENIbHO MTPOBOJUTH OIbBIT, HECIOXKHBIM IKCIIEPUMEHT 0 YCTAaHOBJIECHUIO 0COOECHHOCTEN
(bu3nyecKoro oObEKTa WIH SIBJICHUS;

npeoOpa3oBbIBaTh HH(OPMAIIUIO U3 OJHOTO BUAA B IPYroil (TaONHILy B TEKCT U MP.);

YCTaHaBJIMBATh B3aUMOCBSI3b (PU3NYECKUX SABJICHUHN U MPOILIECCOB, UCIOJIB3YS AJITOPUTM YUEOHBIX JEHCTBUIA.

Osnadenue ynugepcanbHolMu YUeOHbIMU KOMMYHUKAMUGHBIMU 0CUCMEUAMU:

OCO3HAHHO HCIIOJIb30BaTh PEUEBbIC CPEICTBA B COOTBETCTBUU C 3a/laueii KOMMYHUKALIMU JIJISl BRIPAYKEHU I CBOUX MBICIIEH U
NOTPEeOHOCTEH JIJIs TUTAHUPOBAHUS CBOEH JCSTEIBHOCTH;

OpraHU30BbIBATh yUeOHOE B3aUMOICHCTBHUE B rpyIie (OMpeaeisTh OOIINE 1eTH, PaCIPEACIIaTh POJIU, T0TOBAPUBATHCS JIPYT C
JIPYroM H T. 11.).

[[EJICHANPABJICHHO MCIOJIb30BaTh MHPOPMAITMOHHO-KOMMYHUKATUBHBIC TEXHOJIOTUU, HEOOXOIUMBIE JIJISl PEIICHUS yUeOHBIX U
MPaKTUYECKUX PU3MUECKUX 3a]1ay;

OpraHU30BBIBATh YU€OHOE COTPYAHUYECTBO U COBMECTHYIO JEATEIbHOCTh C YUUTEIEM U CBEPCTHUKAMHU B MPOLIECCE 3aHATUI
(bU3HUKOI.

Oe¢nadenue yHUGEPCAIbHBIMU YUEOHBIMU PE2YIAMUBHBIMU OCUCIM BUAMU:

MIOHUMATh 1I€JIM €CTECTBEHHOHAYYHOIo OOyYeHHs, CTaBUTh W (QopMyaupoBaTh MJig ceOsi HOBBIE 3ajJauyd B ydebe u
IO03HABATEIbHOU ACSITECIbHOCTH;

oOHapyX uBaTh U GOPMYJIUPOBATH YUCOHYIO MTPOOIJIEMY, ONIPEACIATH 1Ie/Ih YUeOHOH AesTeTbHOCTH;

CaMOCTOATEILHO WJIM C MOMOIIBIO YUYHUTENs TUIAHUPOBATh MYTH JAOCTHKEHUS Ielield B (PU3NYECKUX IKCIIEPUMEHTax, B TOM
YHUCJIie albTepHATHUBHBIC, OCO3HAHHO BHIOMPATh Harbosee 3pPeKTUBHBIC CITOCOOBI pEIIeHUsT yueOHBIX U TTO3HABATEIBHBIX 33/1a4;

COOTHOCHUTH CBOM IIPAKTUYECKUE JEHUCTBHS C TUIAHUPYEMBIMU PE3YyJIbTaTAMH, OCYILECTBIISITH KOHTPOJIb CBOEH JAESATEILHOCTH B
mporecce JOCTHKEHUSI pe3yibTaTa, OINPEAeNsSTh CIOCOObl JEHCTBUH B paMKaxX MPEAJIOKEHHBIX YCIOBUH W TpeOOBaHMIA,
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KOPPEKTUPOBATH CBOU JEHCTBUS B COOTBETCTBUU C U3MEHSIONICHCS CUTYyallUe;

NPaBUJIHLHOCTD BBITTOJIHEHUSI SKCTIEPUMEHTAIILHON yueOHOM 3a/1a41, COOCTBEHHBIE BO3MOKHOCTH €€ PEILCHUS;

BJIa/ICHHE OCHOBAMU CAMOKOHTPOJISI, CAMOOIICHKH, TPUHSATHUS PEIICHUI U OCYIIECTBICHUS OCO3HAHHOTO BHIOOpa B yueOHOM U
MO3HABATENLHOM ESITebHOCTH;

JaBaTh aJICKBaTHYIO OLIEHKY CUTYAIlMH U MpeJyiarath MiaH ee U3MEHEHUS;

IPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IPU PEIICHUN YIeOHOH 3a1a4H;

OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

HNPEAMETHBIE PE3YJIBTATHBI

TpeOoBaHusl K MpeAMeTHBLIM Pe3yJbTATAM OCBOCHHUS y4ueOHOro mpeamera «Dusukay, pacnpenejieHHble M0 roAam
00y4eHuUs

PesynbraThl mo rogam (GopMyIMpPYIOTCS MO MPUHLUIY J00aBIEHUS HOBBIX PE3YJbTATOB OT roja K roay (pe3yibTaThl
OYEpPETHOTO ro/ia MO YMOJIYAHUIO BKJIIOUYAIOT PE3YJIbTAThI MPEIbIAYILINX JIET).

7 KIIACC
[IpeameTHbIE pe3yNbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM :

— OpHUEHTUPOBATHCS B MOHATUAX U ONEPUPOBATH UMU HA 0a30BOM YPOBHE: (DU3UYECKUE U XUMHUUYECKHE SIBJICHUS; HAOI0/IeHNE,
AKCIIEPUMEHT, MOJENb, THIOTe3a; CAMHUIBI (HU3UYECKUX BEIMYWH; aTOM, MOJIEKyJa, arperaTHbIE COCTOSHHUS BEIIeCTBa
(TBEpAOE, XKUAKOE, Fa3000pa3HOE); MEXaHUYECKOE JBMKEHHE (PaBHOMEPHOE, HEPABHOMEPHOE, IPSIMOJIMHEHHOE), TPACKTOPHS,
paBHOJICUCTBYIOIAsA cuil, Aedopmanusa (ynpyras, IacTUYecKas), HEBECOMOCTb, COOOIIAIOIIMECS COCYJIbI, C OMOPOM Ha
JTAJTAKTUYECKUN MaTeprual

— pasznmmuaTth sABIcHUSA (MudQy3us; TEIIOBOEC IBMKCHHE 4YacTHUI[ BEIECTBA; PABHOMEPHOE JBW)KCHHE, HEPaBHOMEPHOC
JBUKCHUE; UHEPIIHS; B3aUMOICUCTBUE TEIT; pasHogecue meépobix meil ¢ 3aKpeniéHHol 0Cblo 8paujenus; epeaada TaBIeHHs
TBEPIBIMH TEJIAMH, KUIKOCTSIMHU U Ta3aMu; aTMOoc(hepHOe JaBJIeHHUE; NIABAHUE TEIT;, IPEBPAIICHNUS MEXaHNUYECKOU IHE PTUN)
10 ONMCAaHUI0 MX XApPaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (DU3MYECKOE SBIICHHE, TMOCIIC
IPEIBAPUTETHLHOTO OOCYKICHHUS C TIEJIaroroM;

— pacro3HaBaTh MPOSBICHUE M3YyUYEHHBIX (PU3MUECKHUX SBICHHM B OKPY’KAIOIIEM MHUPE, B TOM 4uciie (PU3NUYECKUE SBICHUS B
PUPOJIC: IPUMEPHI IBIXKCHUS C PA3TUIHBIMUA CKOPOCTSIMH B )KHBOW M HEXKUBOU MPHUPOJIC; TEHCTBUE CHUIIBI TPECHUS B IPUPOJIC
W TEXHUKE; BIUSIHUC aTMOC(EPHOTO JaBJICHUS Ha JKUBOW OPraHW3M; IUTABaHWE PBIO; pbIYard B TEJiEe YEJIOBEKa; MPU 3TOM
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NIEPEeBOANTHh MPAKTUYECKYIO0 3a7ady B Y4eOHYIO, BBIICTSATH CYIIECTBEHHBIC CBONCTBA/MPHU3HAKK (PU3NUECKUX SIBICHUH C
MIOMOIIIBIO TIe/1arora;

OIMHCHIBATh U3YUYECHHBIC CBOMCTBA TN U (PU3MUECKHE SIBICHUS, UCTIONB3Ys GU3MUECKUE BETMUNHBI (Macca, 00hEM, MIIOTHOCTH
BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEMIHSAA CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSKECTH, BEC Teja, CUia TPEHHUS, JaBJICHHE
(TBEpHOrO Temna, JKUIAKOCTH, ra3a), BRITAJKUBAIONIAS CHJIA, MEXaHUYeCKas padoTa, MOIIHOCTD, MJICUO CHJIbI, MOMEHT CHJIBI,
KOA(PGUIIUEHT MOJIE3HOTO ICHCTBUS MEXaHM3MOB, KMHETHYECKas W TMOTCHIMANbHAs SHEPrusi) C OMOpOMl Ha cXemy; MpH
OMMCAaHUU PACKPHIBATh (PU3UUECKHUI CMBICT MCTIOJIb3YEMbIX BEIMYUH, UX 0003HAUEHUS U €IUHUIBI (PU3UUECKUX BEINYHH,
Haxooums opmynsl, c63vi8arOWue OAHHYI0 QUIUYECKYIO BEIUUUHY C OPYSUMU BETUNUHAMU, CIPOUMb 2pAQUKY U3YUEeHHbIX
3asucumocmell (hu3uLecKux eaudyH ¢ OTIOPOr Ha TUJAKTUIECKUI MaTepHal;

XapaKTepu30BaTh CBOMCTBA TeJ, (M3MUECKUE SIBJICHHUA U TPOIECCHI, UCTOJB3Yys MpaBUiIa CIOXKEHHUsS CUI (BAOJb OJHOMN
npsimoit), 3axon I'yka, 3axon Ilackans, 3akon Apxumeoa, npasuiio pasHosecusi pviuaza (610Ka), «3010moe npasuio» MexaHuKu,
3aKOH COXpaHCHHsI MEXaHWYEeCKOW HSHEpPIrHH;, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3ANUCHIGAMb €20
MAMeMamudeckoe 8blpaiceHue nod pyKo8oOCmMeEoM neoazozd ¢ 00CyicoeHuem niaHa pabomol;

OOBSACHATh (PU3MUECKUE SIBICHHUS, IPOLECChl M CBOMCTBA TeJ, B TOM YHUCJIE M B KOHTEKCTE CHUTyalUW MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa: MPH MOMOIIM TeIarora BBISBISATh MPUIUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHUE U3
1—2 normyeckux MmWAaroB ¢ onopoil Ha 1—2 W3y4YEHHBIX CBOMCTBAa (IU3MYECKUX SBJICHUU, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pelaTth TUIMOBBIE pacdyETHHIC 3a7aud B 1/eHCTBHE C OMOpPOM Ha alNrOpUTM, MPEABAPUTEIHHO Pa300paHHBI COBMECTHO C
[IE1aroroM, MCHOJb3ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (DU3MUECKUE BEIMYMHBI: HA OCHOBE aHAU3a YCJIOBUS 3aJaud
3aMuChIBaTh KPATKOE YCJIOBME, IMOACTaBIATh (DU3MUECKUE BEIUYMHBI B (OPMYJbl U TMPOBOAUTH PACUETHI, HAXOIUTH
CIPaBOYHbIE JIaHHbIE, HEOOXOUMBIE JJIs1 PEILIEHUs 3aja4, OLIEHUBATh PEATMCTUYHOCTD MOJyYeHHON (PU3NUECKON BEIMUUHBL;
pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOYHO PEIIUTh MPU TMOMOIIM (U3NYECKUX METOJIOB IOCJIE MPEIBAPUTEIHLHOTO
OoOCYXXJIEHHS C TEeNaroroM; Mpu TMOMOIIM TeJarora B ONMHUCAHWM WCCICNOBAHUS BBIICISATH MPOBEPIEMOE MPEATIOI0KEHHUE
(rumoTesy), C OTOPOH HA TUAAKTHUECKUN MaTepHall pa3indaTh U MHTEPIIPETHPOBATH OTYUCHHBIN Pe3yIbTaT, HAXOAUTH IOCIIE
00CY>XJIEHHS C MeJJaroroM OIIMOKH B XOJI€ OTBITA, JeJIaTh BBIBOJBI IO €r0 pe3yiibTaTaM;

YMETh HaXOJUTh C MCIOIh30BAaHUEM IU(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB OMBITHI IO HAOIIOACHUIO (DU3UUECKUX SBICHUM
Wi GU3HYECKUX CBOMCTB Tel: (HOPMyIHPOBATh MPOBEPSiEMblEe MPEANOI0KEHHs, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000py10BaHus C OMOPOI Ha CXEMY, 3alIUCHIBATh XO/I OMbITa U (POPMYJIMPOBATH BBIBOJIBI 11O/ PYKOBOJCTBOM I€arora;
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BBINIOJIHATD MPSMbIE U3MEPEHUS] PACCTOSHUSI, BPEMEHHU, MACChl Tejla, 00bEMa, CHIIBI U TEMIIEpaTyphbl C HCIOIb30BaHUEM
aHAJOTOBBIX U IUGPOBBIX MPUOOPOB C OMOPOM HA AITOPUTM; 3AMKUCHIBATH TMOKAa3aHMUsS MPHUOOPOB C yuE€TOM 3adaHHOU
a0COJIOTHOM MOrPEIIHOCTH U3MEPEHUM;

IIPOBOJUTH COBMECTHO C IEJarOrOM MCCIIEIOBAHNE 3aBUCUMOCTH OJHON (PU3NYIECKOM BETMYMHBI OT IPYTOM C MCTIOJIb30BaHHUEM
NPSMBIX U3MEPEHUN (3aBHCHMOCTHA TYTH PABHOMEPHO IBIKYIIETOCS Tella OT BPEMEHU IBWKCHUS TENA; CUlbl MPEHUs]
CKOJIbIICEHUsT OM eca mend, Kaiecmea oOpabdomKu nogepxHocmel men U He3A8UCUMOCMU CUTbl MPeHus om niouaou
CONPUKOCHOBEHUSL MeJl, CUNbL YNPY20CMU OM YOJIUHEHUS NPYHCUHDBL, 8bIMATKUBAIOWEL CUTbL O 00BEMA NOCPYHCEHHOU Yacmu
mena u om NAOMHOCMU HCUOKOCMU, €€ He3a8UCUMOCIU OM NJIOMHOCMU mejld, Om 27YOUHbL, HA KOMOPYIO NOZPYHCEHO Melo;
VCA08UlL NIABAHUS Me, YCI08ULL PABHOBECUs pbliaza U 0JI0K08), TIOJl PYKOBOJICTBOM I€/Iarora y4acTBOBATh B ITUIAHUPOBAHUU
y4eOHOTO HCCJIEIOBaHMs, COOMPATh YCTAHOBKY W BBITIOJIHATH MU3MEPEHUs, CIEAysl MPEeAJIOKEHHOMY IUIaHy, (PUKCHpOBAThH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3UUYECKUX BEIMYUH B BUE MPEAJIOKEHHBIX Ta0IHI U TpadUKOB, A€JIaTh BHIBOJIBI 110
pe3ynbTaTam HCCIIeIOBAHUS;

COOTHOCUTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BETUYHMH (TJIOTHOCTH BEIIECTBA JKUJIKOCTU U TBEPAOTO TeJja; CUJIa TPEHUS
CKOJILKCHHUS; TABJICHUE BO3/yXa; BRITAIKMBAIONIAS CUIA, JEHCTBYIOIIAs HA MOTPYXEHHOE B KUIKOCTh TENO; KO PHuumeHT
TIOJIC3HOTO JACHCTBHUS TMPOCTHIX MEXAHWU3MOB), CICAYS MPEITOKEHHON WHCTPYKIMH, TPH BBIOJHEHUW H3MEPCHHH O
PYKOBOJICTBOM ITeJIarora coOOMpaTh dKCIIEPUMEHTAIbHYI0 YCTAHOBKY U BBIYUCIISITh 3HAYCHUE HCKOMOW BEJIMYUHBI,
coOJI0/1aTh MpaBUja TEXHUKU O€30MacCHOCTH MHpU padoTe ¢ Ja0OpaTOpHBIM OOOPYJOBAaHUEM IIOCIE IMPEABAPUTEIHHOIO
00CYXKIEHHUs C TICAarorom;

COTIOCTAaBIIATh MPUHIIUIIBI JEHCTBUS TPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP, JUHAMOMETP, COOOIIAOIINECS
cocynpl, O0apoMeTp, phluar, MOABMIKHBIM M HEMOABMIKHBINA OJIOK, HAKJIOHHAS IUIOCKOCTh C OINMOPOM Ha JHUJIAKTHYCCKHMA
MaTepHan,

XapaKTEpHU30BaTh MPUHIUIBI JCHCTBUS H3YYEHHBIX MPUOOPOB M TEXHHUYECKHX YCTPOWCTB TIOCIE MPEABAPUTEIBHOTO
00CYXICHHSI C TIEJITarOrOM C OTIOPOM Ha MX OMMHUCAHUS (B TOM YHCIIC: TOIIMITHUKH, YCTPOHCTBO BOJOMPOBO/IA, THAPABITHISCKHMA
pecc, MaHOMETP, BBICOTOMEp, MOPIIHEBON HACOC, apeoMETp), MCIIOJIb3ys 3HAHUS O CBOMCTBAaxX (DM3UYECKUX SIBICHUN U
He0OXxoMuMbIe (PU3MYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOAUTH TIPUMEPHI / HAXOAUTh HHPOPMAIMIO O MPUMEPAX MNPAKTUYECKOTO HCIOIB30BaHMS (PU3NYECKUX 3HAHUU B
TIOBCEHEBHOM >KM3HU JUIsl 0OecredeHus 0€30MacHOCTH MpU OOpAaIlEHWH ¢ MPUOOpaMU U TEXHUYECKUMU YCTPOWCTBAMH,
COXpaHEHUS 3JI0POBbSI U COOTIOICHHS HOPM IKOJIOTHYECKOTO TTOBEJICHUS B OKPYIKAIOIIEH CPEJIE;
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— OCYILECTBJIATh C MOMOUIBIO Tefarora OTOOp MCTOYHUKOB MHGOpMaluMu B ceTu VHTEpHET B COOTBETCTBUHU C 3a/laHHBIM
MOMCKOBBIM 3alIpOCOM, Ha OCHOBE UMEIOLIUXCS 3HAHUM U IyTEM CpaBHEHUS Pa3IMYHBIX HICTOYHUKOB BBIIESATH HH(POPMAILIHIO,
KOTOpas SBJISIETCS MPOTUBOPEUNBON MIIM MOKET OBITh HEJJOCTOBEPHOI;

— WCTOJB30BaTh TPHU BBIMOJHEHUU YYEOHBIX 3aJaHUl HAYyYHO-TIOMYJSIPHYIO JIATEPaTypy (U3HUYECKOTO COJAEpKaHUS,
CIIpaBOYHBIE MaTrepualbl, pecypchl cetd VHTepHET; BlaaeTh NpuéMaMy KOHCHEKTUPOBAHUSI TEKCTa, MPEOoOpa3zoBaHUS
uH(OpPMAITIK U3 OJTHON 3HAKOBOW CHCTEMEI B IPYTYIO;

— CO3JaBaTh MOJI PYKOBOACTBOM IieJlarora ¢ OOCY>KJIE€HHEM IUlaHa paOOThl KpaTKHE MUCHMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(pOpMAIMK (PU3UYECKOTO COJIEpKaHMs, B TOM YHCIE MyOJMYHO JIeTaTh KpPaTKUe COOOIICHHUS
0 pe3yJbTaTax MPOEKTOB WM YY€OHBIX UCCIEAOBAHU; PU 3TOM IPAaMOTHO UCIOJIb30BaTh U3yUYCHHbBIN MOHATUIHBIN arrapaT
Kypca (U3MKH, COIIPOBOKIAThH BHICTYIIJICHUE TIPE3EHTAIUEH;

— TIpY BBITIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIEAOBAHHM MO PYKOBOJCTBOM IEAarora pacipeaeisarTh 00s3aHHOCT U B TPYIINE B
COOTBETCTBHHM C IMOCTABJICHHBIMU 33J]Ja4aMU, CJIICAUTH 3a BBITIOJTHEHUEM I1JIaHA JEHCTBUM, aICKBATHO OIIEHUBATh COOCTBEHHBIN
BKJIAJ[ B JIESITEJILHOCTD TPYIIIbI; BEICTPAUBATh KOMMYHUKATUBHOE B3aMMO/JICVICTBUE, YUUTHIBASI MHCHUE OKPYKAIOIIUX.

8 KUIIACC
[IpenMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCT Y OOYYAIOIIUXCS YMEHHUIA:

— OpHUEHTUPOBATHCS B MOHSATHUSAX M OMEPUPOBATH UMK HAa 0A30BOM YPOBHE: Macca W pa3Mepbl MOJIEKYJ, TEIIOBOE JIBUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSTHUS BEIIECTBA, KPUCTAIUITMYECKUE M aMOP(HBIE TeJla, HACHIIIIEHHBIN U HEHACHIIICHHBIN
nap, BIQXKHOCTh BO3AyXa; TEMIIEPATypa, BHYTPEHHSSI SHEPTHUSI, TEILUIOBOM JIBUTATENb; JIEMEHTAPHBIN 3JEKTPUUECKUH 3apsi,
AIEKTPUYECKOE TOJIE, TIPOBOJIHUKHU U JUAIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

— pasinyaTh SBJICHUA IOCJE MPEABAPUTEIBLHOTO 00CYXACHHS C NeAaroroM (TEIIoBOE pacUIMpEeHHE/cikaTre, Terlonepeaaya,
TEIJIOBOE paBHOBECHE, CMAyMBaHHWE, KANWUISPHbIC SBJIEHUS, HCIApEHUE, KOHJIEHCAlMs, IUIABJICHUE, KPUCTAJIU3AIUs
(oTBepeBaHuE), KHUIIEHHWE, TeIionepeaadya (TEIIONPOBOAHOCTh, KOHBEKIMS, W3JIyYEHHE);, OJJCKTpU3alus Tel,
B3aUMOJICHCTBHUE 3apsJIOB, JEHCTBUS AJICKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJICUCTBUE MAarHUTOB, JIEHCTBUE
MarHMTHOTO TOJIs Ha MPOBOJHUK C TOKOM, 3JIEGKTPOMAarHWTHasi MHIYKIMS) MO OMUCAHUIO UX XAPAKTEPHBIX CBOWCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

— pacro3HaBaTh C MOMOIIBIO MEaarora MPOSBICHUE W3YYEHHBIX (DU3UYECKUX SIBJICHHM B OKPYXKAIOIIEM MHUpPE, B TOM YHUCIIE
dbu3nueckue SIBICHUS B MPUPOJIC: TOBEPXHOCTHOE HATSKEHUE M KANWJUIIPHBIC SBJIICHUS B MIPUPOIE, KPUCTAIUIBI B TIPUPO JIE,
uznyuyenue CouHIla, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, WHES, CHEra; 3JIEKTPUUYECKUE
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SIBJICHUS B aTMOC(epe, SJIEKTPUUECTBO )KUBBIX OPTraHU3MOB; MATHUTHOE 110JI€ 3eMJTU, Ipeiid MOITI0COB, POJIb MATHUTHOTO MO
JUTSL S)KA3HU Ha 3emile, TTOJISIPHOE CUSTHUE; TIPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a/1auy B YU€OHYIO, BBIICIATH CYIIECTBEHHbBIE
CBOMCTBA/TIpU3HAKU (HU3UUECKUX SIBICHHUI;

OMHCHIBATH MO/ PYKOBOJICTBOM T€/Iarora ¢ 00CyX JAeHUEM IJIaHa pabOThl U3yUYEHHbIE CBOMCTBA Tel U (U3HUECKUE SIBICHMUS,
UCTIONIB3YS (PM3MYECKUE BEIWYMHBI (TeMIlepaTypa, BHYTPCHHSISI SHEPTUS, KOJIWYECTBO TEIUIOTHI, yJeTbHAs TEIUIOEMKOCTh
BCIIECTBA, yJelbHAs TEIUIOTAa IUIABJICHUS, YIElbHAas TEIUIOTa MapooOpa3oBaHUs, yIeldbHAas TEIUIOTAa CTOPAaHUs TOTUINBA,
KO3 (PHUIMEHT MOJE3HOTO MEHCTBUS TETUIOBOM MAIMHBI, OTHOCUTENbHAS BJIAXKHOCTh BO3LyXa, JICKTPUUYECCKUHN 3apsll, cuia
TOKA, JIEKTPUUYECKOE HANPSKEHUE, COMPOTUBIICHUE TTPOBOIHUKA, YIEILHOE COMMPOTUBIIEHUE BEECTBa, pab0Ta U MOITHOCTh
AJIIEKTPUYECKOTO TOKA); MPHU OMKHCAHUU MPABUIBLHO TPAKTOBATH C MOMOIUIBIO Menarora (GU3nYeCKUuil CMBICI UCIIOIb3YEMbIX
BEJIMYMH, O0O03HAUYCHUS M E€IUHUIIBI (PU3UYECKUX BEIUYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIONIME JIAHHYIO (DU3UUECKYIO
BEJMYHUHY C APYTUMH BEJIMUYUHAMU, CTPOUTH TPAPUKUA U3YUEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUYHH;

OTIPEENATh MOCIE IPEIBAPUTETHLHOTO 00CYKICHHUS C IeIaroroM CBOMCTBA TeJl, PU3UYECK U SIBJICHUS U TIPOLIECCHI, UCIIOJIb3YS
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA, MPHUHIUI CYNEPHO3UIUU Mojeil (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHUS 3apsa, 3akoH Oma i y4acTKa UeNH, 3akoH /[orcoynsi—/lenya, 3aKOH COXpaHEHUS
SHEPIruu; MIPU YTOM HAXOJAUTh CJIOBECHYIO (OPMYJUPOBKY 3aKOHA U €r0 MAaTEeMAaTHYECKOE BBIPAXKEHHUE C OMOPOid Ha ITU(poBHIE
00pa3oBaTeNbHbBIEC PECYPCHI;

COOTHOCHUTH TOJI KOHTPOJIEM IMeaarora (pu3nueckue Mpolecchl U CBOMCTBA TeN, B TOM YHUCJIE M B KOHTEKCTE CHUTYyalui
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, IMPU MOMOIIM IeJarora BBISBIATh NMPUUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH
00bsCHEHHE U3 1—2 JIOTHUECKHUX IIaroB ¢ ONMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX SIBJICHHM, (PU3MUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEMN;

peraTh TUIOBBIE pacu€THBIC 3a/1aud B 1—2 JACHCTBUS C OMOPOM HA aITOPUTM, MIPEABAPUTEIHLHO Pa300paHHBIA COBMECTHO C
TeJIaroroM, MCIOJIb3ysl 3aKOHBI M (DOPMYJIBI, CBSI3bIBAIONINE (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4d
3aMUCHIBATh KPATKOE YCJIOBHUE, BBISBISATH HEJOCTATOK MAHHBIX JJIs PEIICHHS 3aJaud, BbIOMpATh 3aKOHBI U (OPMYJIHI,
HEOOXOoMuMBbIE i €€ pEeIIeHUs, MPOBOAUTh PAacu€Thl U CPaBHUBATH MOJYYEHHOE 3HaueHHWE (PU3MYECKON BEIMYMUHBI C
W3BECTHBIMU JIAHHBIMU;

UMETh MPEJICTABICHUE O MPOoOIeMax, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIHN (GU3UIECKUX METOOB MOCIIE MPEIBAPUTEIIBHOTO
00CYXJIEHHsI C TeIaroroM; HCIOJIb3ysl OMUCAHWE WCCICIOBaHUS, BBIJACIATH IPOBEPSEMOE MPEINOIOKEHHUE, OIICHUBAThH
MPaBUWIBHOCTh MOPSJIKA IPOBEACHUS UCCIIEIOBAHMUS, 1€J1aTh BHIBOJIbL;
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YMETh HaXOJUTh C MCIIOIh30BaHUEM U(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB OIBITHI IO HAOIIOACHUIO (DU3UUECKHUX SBICHUM
Wi PU3NIECKNX CBOMCTB TeN (KamWJUIAPHBIC SBIICHUS, 3aBHCUMOCTH JaBIICHUS BO3JyXa OT €ro o0béMa, TeMmIepaTyphl,
CKOpPOCTH TIpOIIecca OCTHIBAHUS/HATPEBAHUS MIPH MU3ITYUCHHUH OT I[BETa M3TYJarOIIeH/TOTIONMAIONIEH TOBEPXHOCTH; CKOPOCTh
UCTIAPEHHUST BOJBI OT TEMIEPATYPhl JKUIKOCTH M TUIOMAAW €€ TOBEPXHOCTH, JJICKTPH3AIUs TEJl W B3aWMOJCHCTBUC
AIEKTPUUECKUX 3aPsI0B; B3aUMOCHCTBIE MOCTOSTHHBIX MArHATOB, BU3YaINU3aIlisi MATHUTHBIX TIOJIEH MTOCTOSTHHBIX MAarHUTOB;
JEUCTBUS MarHUTHOTO TIOJISI HA TIPOBOJAHHUK C TOKOM, CBOMCTBA DJICKTPOMArHuTa, CBOMCTBA AJICKTPOIBUTATEISI TIOCTOSHHOTO
TOKa): GOPMYITHPOBATH POBEPSEMBIE MPETOIOKEHHS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYIOBAHUS C OMTOPOI HA
CXEeMY; OMUCHIBATH XOJ OTBITA ¥ (JOPMYIMPOBATH BEIBOJIBI TI0JT PYKOBOJICTBOM TIEAarora;

UMETh TIPEJCTaBIECHUS O W3MEPEHWW TEMIIEPaTyphl, OTHOCUTEIHbHON BIQXHOCTH BO3MyXa, CHJIBI TOKA, HANPSDKCHHS C
UCIOJIb30BAHUEM aHAIOTOBBIX IPUOOPOB U JATYMKOB (PU3MUECKUX BEJIMYMH; MTPU TIOMOIIH TIeIarora CpaBHUBATH PE3yJIbTaThl
U3MEPEHHH ¢ yUETOM 3aJIaHHOM a0COTIOTHOW MOTPEITHOCTH;

IIPOBOIUTH COBMECTHO C ITE€JarOroM UCCIIeIOBAaHIE 3aBUCHUMOCTH OJTHOW (PU3NIESCKOM BEIMIMHBI OT IPYTOM C UCTIOTB30BAHUEM
TPSIMBIX U3MEPEHUH (3aBUCUMOCTH CONTPOTHUBIICHUS TPOBOHUKA OT €T0 JJTUHBI, TUIOMIAIH MTOTIEPEYHOTO CEUCHUS U YACIBHOTO
COTIPOTUBJICHUSI BEIIECTBA IPOBOJHWKA; CHUJIBI TOKA, HIYIIETO dYepe3 MPOBOJHUK, OT HAIMPSHKCHUS Ha IPOBOHUKE,
WCCJICIOBAHNE TIOCIICIOBATEIIBHOTO M MapaJUIeIbHOTO COSAMHEHHUM MPOBOIHUKOB): TUIAHUPOBATH MCCIICOBAHUE, COOMPATH
YCTaHOBKY Y BBITIOJTHATH U3MEPEHHMS MTOI PYKOBOJICTBOM IIe/Iarora, Ciaeays MpeyIoxKeHHOMY TUTaHy, (DUKCHPOBATh PE3YJIbTAThI
TIOJTYYCHHOW 3aBUCUMOCTH B BHJIC TAOJIUII U TPaUKOB, JA€TIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHUS ITOCIIE OOCYKISHUS C
MeJ1aroroMm;

COOTHOCHUTH KOCBEHHBIE U3MEPEHHS PU3NYECKUX BEIUUUH (yeIbHask TEIUIOEMKOCTD BEIIECTBA, COMPOTUBIICHHUE ITPOBOJIHUKA,
paboTa ¥ MOIIIHOCTH AJIEKTPUUECKOTO TOKA): C TOMOIIBIO MeAarora MiiaHupoBaTh K3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIEAYS MPEIIOKEHHON HHCTPYKIINHU, U BBIUUCISATH 3HAYEHNE BETUYNHBI;

coOMIo/IaTh TpaBUjia TEXHUKH OE30MacHOCTH MpU padoTe ¢ Ja0opaTOpHBIM OOOPYJOBAaHUEM IOCIE MPEABAPUTEIHHOTO
00CYXK/IEHHUsI C TIEAarorom;

COTIOCTAaBIIATH C MIOMOIIIBIO MTeIarora MPUHITUIII ISHCTBHS U3YICHHBIX TPHOOPOB M TEXHUYCCKUX YCTPOMCTB C OMIOPOH Ha MX
onucaHus (B TOM YHCIIE: CUCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEPMETpP, BOJIBTMETP, CUETUMK
IEKTPUUECKON YHEPTUH, IIEKTPOOCBETUTEIBHBIE TPUOOPHI, HATPEBATEIBHBIC AIEKTPOIPUOOPHI (MPUMEPHI), TECKTPUICCKUE
MPENOXPAHUTETN; DJICKTPOMATHUT, DJIEKTPOJBHUTaTeIh IOCTOSHHOTO TOKA), HCIOJB3YsSd METOJIWYECKUE MaTepuaibl O
CBOMCTBax (PM3MUECKUX SBJIICHUN U HE0OX0AUMbIe (PU3UUECKIE 3aKOHOMEPHOCTH;
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— pacro3HaBaTh IMOCJE MPEABAPUTEILHOTO OOCYXKJEHUS C MEJaroroM MpoCThie TEXHUYECKUE YCTPOMCTBA U M3MEpPUTEIbHBIC
npuOOpHl IO CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETp, TEPMOC, TICUXPOMETP, TUTPOMETP, TBUTATENb
BHYTPEHHETO CrOpaHus, 3JEKTPOCKON, PEOCTaT); COCTABJIATh CXEMbI AJIEKTPUUECKHX Ieleill ¢ MOCiIe0BaTeNbHbIM U
napajyieIbHbIM COEAMHEHUEM 3JIEMEHTOB, COOTHOCS YCIOBHBIE 0003HAUECHHUSI JIEMEHTOB AJIEKTPHUUECKUX LIETEN;

— TMPHUBOIUTH NPUMEPHI/HAXOAUTh HHGPOPMAIMIO O TNpUMEpax MPaKTUYECKOTO HCIIONb30BAHUS (PU3NUYECKUX 3HAHUHA B
MOBCETHEBHOM JKM3HM ISl oOecredeHus 0e30MacHOCTH Mpu oOpalieHuu ¢ mpudopaMu UM TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHUS 3/I0POBbsI U COOMIOAEHUS HOPM SKOJIOTUYECKOTO IOBEACHHS B OKPYXKAIOLIEN CPEE;

— OCYIIECTBJIATh C TOMOIIBIO TeJarora IMOUMCK HH(OpManuu (PU3MUECKOro cojepx aHusi B ceTH VIHTepHeT, Ha OCHOBE
UMEIOUINXCSA 3HAHUM W MyTEM CpaBHEHUs JOMOJHUTEIbHBIX HCTOYHUKOB BBIACIATH HH(POPMAIMIO, KOTOpas SBISETCA
MPOTUBOPEUYUBOM UITU MOKET OBITh HEJTOCTOBEPHOM;

— HCIOJIb30BaTh IIPU BHIIOJHEHUH YUYE€OHBIX 3aJaHUA OTOOPAaHHYIO M€1aroroM Hay4yHO -MOMYJISIPHYIO JINTEPATypy PU3NUECKOTO
COZEpP/KAaHMS, CIPAaBOYHBIE MaTepHaibl, pecypchl ceTu IHTepHeT; Bianerb NpUEMaMH KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHuss UHPOPMALIMKM U3 OJTHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO C OMOPOIl Ha AJTOPUTM U YTOUHSIOLIME BOIPOCHI
Ie1arora;

— €03/1aBaTh 0]l pyKOBOACTBOM I€Aarora ¢ 00CykJAeHUEM IJ1aHa paboThl TUCbMEHHBIE U KPAaTKUE YCTHBIE COOOLIEHUs, 000011ast
UHPOPMAIMIO U3 HECKOJIbKMX HCTOYHUKOB (PU3MUECKOIrO COAEpKaHMs, B TOM UHUCIE IMyOJINYHO MPEACTABIATh PE3yJIbTaThl
IIPOEKTHOM WJIM MCCIICIOBATEIBbCKOM JIESTEIbHOCTH; IPU 3TOM I'PaMOTHO HMCIIOJIb30BATh M3YYECH HbIM NOHATUMHBIN amnIapar
Kypca (HU3HMKH, CONPOBOXKIATh BHICTYINIEHUE MPE3EHTAIUEH;

— IIpH BBINOJIHEHUN Y4€OHBIX MPOEKTOB U MCCIEAOBAHNUN (PU3NUECKHX MPOLIECCOB MOJI PYKOBOJICTBOM I€Jlarora pacrpenessiTh
00S3aHHOCTH B TIpyMNIe€ B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4aMH, CIICIUTh 32 BBIIIOJHEHHEM IUIaHa ACHCTBUU U
KOPPEKTUPOBATH €T0, aJI€KBATHO OLIEHUBATh COOCTBEHHBIN BKJIaJ B J€ATEIbHOCTb I'PYMIIbL; BEICTPAUBATh KOMMYHUKATUBHOE
B3aMMOJIEUCTBHE, MPOSIBIIAS TOTOBHOCTh pa3peliaTh KOHMIUKTHI.

9 KNIACC
[IpeameTHbIC pe3ybTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMEHHIA:

— OPHUEHTUPOBATHCS B MOHATUAX U ONIEPUPOBATH MU HA OA30BOM YPOBHE: CHUCTeMa OTCUYETa, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCHUTEIILHOCTh MEXaHUYECKOTo ABMXKEHUS, Aedopmarnus (yrnpyras, IJIACTUYECKas), TPEHUE, YEHMPOCmpeMumenbHoe
YCKOpeHue, HEBECOMOCTb M NEPEerpy3KH; LEHTP TsDKECTH; aOCOIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOrO Tena,
paBHOBECHE; MEXaHMUYECKHE KOJeOaHUs W BOJIHBI, 3BYK, MH(GPA3BYK U YyIbTPa3BYK; AJICKTPOMArHUTHBIC BOJIHBI, IIIKaja
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AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATBHO30PKOCTb, CHEKmMpPbl UCHYCKAHUA U no2noujeHuss; anbda-, 0eTa- u
raMmma-u3ay4yeHus, U30TOMbI, SEPHAs DHEPIeTHKA;

COOTHOCHTb SIBJIEHUS TIOCIIE TIPEIBAPUTETHLHOTO OOCYKIEHUS € TIeJaroroM (paBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEIHOE
JBIDKEHUE, PABHOYCKOPEHHOE NIPSIMOJIMHEH HOE JIBIDKEHUE, CBOOOTHOE MAJICHUE TN, PABHOMEPHOE IBMKCHHE TI0 OKPY>KHOCTH,
B3aMMOJICUCTBUE TEJI, PEAKTUBHOE JIBHXKCHUE, KOJIeOATEeIbHOE IBIKEHHUE (3aTyXarollue W BBIHYXKIEHHBIE KOJeOaHus),
PE30HAHC, BOJIHOBOE JABMKEHUE, OTPAKEHHUE 3BYKA, MPSMOJIMHENHOE pacIpOCTPAHEHUE, OTPAKEHUE U NPEIIOMIIEHUE CBETA,
MOJIHOE€ BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOr0 CBETa B CIIEKTP U CIO0KEHUE CIEKTPATIbHBIX IIBETOB, TUCIEPCHUS
CBETa, €CTECTBEHHAS PAJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHENYATOrO CIEKTPa U3yUYEHUS) IO OMMCAHUIO UX XapPaKTEPHBIX
CBOWCTB M Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (U3UUECKOE SIBJICHUE;

pacro3HaBaTh ¢ MOMOIIBIO IEJarora MposBICHUE U3YYEHHBIX (PU3MUECKUX SIBIICHUM B OKpYXKaolleM Mupe (B TOM 4HUCIe
bu3nyueckue BICHUS B TPUPO/IE: IPUIIUBBI U OTIUBBI, IBMKEeHHE Tu1aHeT COJIHEYHOM CUCTEMBI, PEAKTUBHO € ABUKEHHUE KUBBIX
OpraHU3MOB, BOCIIPUSITUE 3BYKOB >KMBOTHBIMHU, 36MJIETPSICEHNE, CEHCMUYECKUE BOJHBI, IIyHAMH, X0, I[BETA TEJ, ONTUYECKUE
SIBJICHUS B IPUPOJIe, OUOIOTUYECKOE IEHCTBUE BUIUMOTO, YIBTPA()UOIETOBOIO U PEHTTEHOBCKOIO U3TyUYEHU; €CTECTBEHHBIM
PaaMOaKTUBHBIN ()OH, KOCMUYECKUE JTy4d, PAIMOAKTUBHOE U3IyYEHHE MPUPOTHBIX MUHEPAJIOB; ACHCTBUE PaJMOAKTHUBHBIX
U3JIy4YEHUN Ha OpraHu3M YeJIoBeKa), MpU 3TOM MO PYKOBOJICTBOM I€Jarora nepeBoIUTh MPaAKTUUECKYIO 3a7jauy B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA/MPU3HAKHU (PU3UUECKUX SIBJICHUA;

ONUCKIBATH IO PYKOBOJCTBOM Ileflarora ¢ 00CyXJeHuEeM IlaHa paOOThl U3yUYCHHbIE CBOMCTBA TEJI U (PU3HYECKUE SBJICHMUS,
UCIIONBb3Ys (PU3MUecKue BEJIUYMHBI (CpPEIHsISi U MTHOBEHHAsl CKOPOCTh TeJia MPU HEPAaBHOMEPHOM JIBUXKEHHUH, YCKOPEHHUE,
nepeMeIIeHne, MyTh, YIIIOBas CKOPOCTh, CUJIa TPEHUSI, CHJIa YIPYTOCTH, CUJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO TMaJIeHus, BEC
Tena, UMITYJIbC Teja, UMITYJIbC CUJIbI, MEXaHU4YecKas paboTa M MOIIHOCTb, MOTEHIIMAIbHAS YHEPTUsl TeJa, MOJHSATOrO0 HaJ
MOBEPXHOCTHIO 3€MJIU, MOTEHIIMAIbHAS SHEPTUS COKATOW NMPYKUHBI, KHHETUYECKAs SHEprus, MOJHAs MEXaHUYECKAs] SHEPTHS,
MIEPUOJ M YaCTOTa KOJIeOAHMIA, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MMOKA3aTelh MPEIOMIICHUS
cpenbl); MpHU OMUCAHWUU C TIOMOIIBIO YYUTENsl MPABHIBHO TPAKTOBATh (DM3MUECKUN CMBICI HCIOJIB3yEMbIX BEITUYHH,
0003HauEHUS ¥ €AUHUITBI (PU3MUECKUX BEJIMYMH, C OMOPON Ha METOJUYECKUX MaTeprasl HAXOAUTh (DOPMYJIbI, CBS3BIBAIOIIHE
JaHHYIO (PU3UYECKYIO BEJIMUUHY C APYTUMU BETUYUHAMU, CTPOUTD TpauKu U3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUYMH;
XapaKTepU30BaTh IMOCJE MPEIBAPUTEIHHOTO OOCYXKIAEHUS C TEAaroroM CBOMCTBA Tel, (U3UYECKHUE SIBJICHUS U IMPOIIECCHI,
UCIIOJB3Ysl 3aKOH COXPAHEHHUS DSHEPruu, 3aKOH BCEMHUPHOTO TATOTEHUS, NPUHIIMI CYNEPHO3UIMN CUJI, NPUHIIMI
OTHOCUTENbHOCTH [anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAKEHUS W TPEJIOMJICHUS CBET A,
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3aKOHBI COXPAHEHHUS 3apsII0BOT0 U MaCCOBOI0 YMCEN IPH SIEPHBIX PEAKLMSIX; IPU 3TOM HAXOUTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA U €r0 MaTeMaTU4YeCKOE BhIpaKEHUE C OMOPON Ha LIM(PPOBBIE 00pa30BaTENbHBIE PECYPCHI;

COOTHOCUTh MOJ KOHTpPOJIEM IHenarora (hpU3MUecKue MpOLEcCChl U CBOWCTBA T€J, B TOM YHUCJIE U B KOHTEKCTE CHUTYyal[Uil
PaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBISABIATH MPU IMOMOIIM NeAarora MNPUYMHHO-CIEICTBEHHBIE CBS3H, CTPOHTH
00BsICHEHHE U3 2—3 JTOTUYECKHX MIAaroB C OMIOPOH Ha 2—3 MU3yYEHHBIX CBOMCTBA (PU3NMUECKUX SBJICHUH, (PU3HMUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

pelaTh TUIIOBbIE PacUETHBIE 3a7a4ul B 1—2 EeCTBUS C OMOPOM HAa aJITOPUTM, HPEIBAPUTEIBHO Pa300paHHBII COBMECTHO C,
UCIIOJIb3Ys 3aKOHBI U (POpMyIIbI, CBA3BIBAIOIINE (PU3NUYECKHE BEIMUYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3a/layMl 3allMChIBaTh
KpPaTKO€ YCJIOBHE, BBISBIATh HEAOCTAIOIIME WM U30BITOUHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE IS
pelIeHus, MPOBOJUTh Pacuy€Thl U OLIEHUWBATh C MOMOUIbIO YUHUTENS PEaTUCTUYHOCTh MOJYYEHHOrO 3HAa4YeHUs (pU3MuecKoin
BEJINYMHBL;

UMETh NPEJCTaBICHUE O MPOoOJIeMax, KOTOPble MOKHO PELIUTh IPHU MOMOLIM (PU3HMUECKUX METOJ0B; UCIOJB3YSl OMHCAHUE
UCCJIEIOBAHUS, TIOCIIE MPEABAPUTEIIBHOIO OOCYKIEHUS C MEAAaroroM BbIIEIATHh MPOBEPSEMOE MPEANOI0KEHUE, OLEHUBATh
PaBUIBHOCTD MOPSIKA MPOBEIECHUS UCCIIEOBAHUS, ENaTh BEIBOIbI, UHTEPIPETUPOBATH PE3YJILTATHI HAOIIOAEHUH U O IIBITOB;
YMETh HaXxOJIUTh C UCIOJIb30BAaHUEM LU(PPOBBIX 0OpPa30BaATEIbHBIX PECYPCOB OMBITHI 110 HAOIIOJECHUIO (PU3HUECKHUX SIBJICHUIM
Wi (GU3NYECKUX CBOMCTB Tel (M3yuy€HHE BTOPOTo 3akoHa HbpIOTOHA, 3aKOHA COXpaHEHWs! SHEPruu; 3aBUCHUMOCTbH MEpUOA
KoJIe0aHUIl MPYXUHHOTO MasiTHUKAa OT MAaccChl Ipy3a M KECTKOCTU NPYKUHbI U HE3aBUCUMOCTb OT aMIUIMTY[Abl MaJbIX
KoJIe0aHuil; MPSAMOJIMHENHOE PACTIpOCTPAaHEHHUE CBETA, pa3JioyKeHUe 0eI0ro CBeTa B CIIEKTP; U3yUYE€HUE CBOWCTB N300paXKeHHUsI
B IUIOCKOM 3€pKaje U CBOMCTB M300pakeHMs INpeaMeTa B coOuparouieil JMH3e; HaOMI0JEHUE CIUIOIIHBIX W JIMHEHYaThIX
CIEKTPOB M3IYUYEHHUS): CAMOCTOATEILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HAabOpa 000PY/I0BaHUS C OIMIOPOM HA CXEMY;
OIHCHIBATh XOJ1 OMbITA U €r0 PE3yJIbTaThl, POPMYIUPOBATH BBIBOJIBI 1101 PYKOBOACTBOM I€AArora;

IPOBOAUTh NPHU HEOOXOIUMOCTH CEPUI0 MPSAMBIX HM3MEPEHUH, OMpenesss cpedHee 3HAUYECHUE H3MEPSIeMON BEIUYUHBI
(poxycHoe paccmosinue cobuparoweti TuH3bl);, 000CHOBBIBATH BEIOOP CIIOCOOa N3MEPEHUS/U3MEPUTEIHLHOTO MPUO0Pa;
IPOBOJUTH COBMECTHO C I€IaroroM HCCIEIOBAHNE 3aBUCUMOCTEM (PU3NYECKUX BEJIUYUH C MCMOJIb30BAHUEM MPIMbBIX
U3MEPEHHH (3aBUCUMOCTBD ITyTH OT BpEMEHH IIPU pAaBHOYCKOPEHHOM JIBMKEHUHU 0€3 HaualbHON CKOPOCTH; EpHOa KoJieOaH i
MaTEMaTUYECKOr0 MassTHHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH YIJIa OTPAKEHUS CBETA OT YIJIa MAJCHUS U yIJIa IPEJIOMIIEHUS OT
yria majeHus): mocie oOCYKIeHUs IMOJ PYKOBOJCTBOM Ilefarora IJIaHUPOBATh HCCIEIOBaHHE, COOMpPATh YCTaHOBKY,
(GuKcHpOoBaTh Pe3yNIbTaThl MOJYYECHHON 3aBUCUMOCTH (DU3MUECKUX BEJIMUYMH B BUAE TaOIHIl U TPadUKOB, JAeNIaTh BHIBOBI IO
pe3ysbTaTaM HCCIIEOBAHUS;
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COOTHOCUTh KOCBEHHbIE M3MEPEHHUs (PU3MUYECKUX BEJIMYMH (CPENHSAs CKOPOCTh M YCKOPEHHUE Tejla MPU PaBHOYCKOPEHHOM
JIBUKEHUH, YCKOPEHHE CBOOOIHOTO MaJCHMsI, KECTKOCTh NMPYXUHBI, KO3IPPUIMEHT TPEHUS CKOJIBKEHUS, MEXaHUYeCKas
paboTa W MOILHOCTb, YAacTOTa M NEPUOA KoJeOaHMII MaTeMaTHMYECKOro U TNPYKUHHOTO MAasTHUKOB, ONTHYECKas CHIIA
coOuparoIei JIMH3bI, paIMOaKTUBHBIN ()OH): C TOMOIIBIO Mearora MIAaHUPOBATh U3MEPEHHS; COOMPATh HIKCIIEPUMEHTATBHYIO
YCTaHOBKY U BBIMOJIHITH U3MEPEHUS, CIIEysI IPEATI0KEHHON HHCTPYKIIUH; BBIYUCIIATH 3HAUCHNE BEIMYUHBI M aHATTU3UPOBAThH
MOJTy4YeHHBIE PE3YIbTATHI C YUIETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHHUIA;
coOMrofaTh MpaBWiia TEXHUKH O€30MacHOCTU MpH paboTe C J1abopaTOpHBIM 00OpYAOBaHHMEM TMOCIE MPEIBAPUTEIHLHOTO
00CYXKIEHHUs C TICAarorom;
COIOCTABJIATh C IOMOILIBIO IE€JAarora OCHOBHbIE MNPHU3HAKKM H3YYEHHBIX (PU3MUECKMX MOJEJEH: MaTepuanbHas TOYKa,
aOCOJIFOTHO TBEPOE TEJIO, TOUSUHBIN UCTOYHUK CBETA, JyY, TOHKAs JINH34, IJIAHETapHash MOJIEb aTOMa, HyKJIOHHAsl MOJIEJb
aTOMHOTO s|JIpa ¢ OIIOPOM Ha METOAMYECKUE MaTepUabl;
XapaKTepU30BaTh II0OCIIE NPEIBAPUTEIBLHOTO OOCYXKJIEHUS C MEJaroroM HIPUHLUIBI JEHCTBUS HM3yYEHHBIX INPUOOp OB
¥ TEXHUYECKHX YCTPONCTB C OMOpPOM Ha WX OmMHMCaHUs (B TOM YHUCIE: CHUAOMETP, JATYUKH TOJIOKEHHUS, PACCTOSHUS U
YCKOPEHHMsI, paKeTa, 3XO0JO0T, OYKH, NEPUCKOMN, (oroanmmapar, ONTHYECKHE CBETOBOJbI, CIIEKTPOCKOIN, TO3UMETP, Kamepa
Bunbcona), ucnosib3ys 1iudpoBbie 00pa3zoBaTeIbHBIE PECYPCHI;
UCTIONB30BaTh MMOJ PYKOBOJCTBOM TI€arora CXeMbl W CXEMaTHUHBIE PUCYHKH HW3YYCHHBIX TEXHUYECKHX YCTPOICTB,
U3MEPUTENLHBIX MPUOOPOB U TEXHOJIOIMUECKUX MPOLECCOB MPHU PEIICHUU YUeOHO-TIPAKTUYECKUX 3a7a4; ONTHUYECKUE CXEMbI
JUISL IOCTPOCHUS N300paKE€HUM B IMJIOCKOM 3epKalie M cOOMparoieil TnH3e;
OPUBOJUTH MPUMEPHI/HAXOAUTh HMHPOPMALMIO O MPUMEPAX MNPAKTUUECKOIO HCIHOJb30BaHUS (PU3MUECKUX 3HAHUU B
NOBCEAHEBHOM >KM3HU Uil o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIllEHWH ¢ MPUOOpaMU U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHUs 3/I0POBbsI U COOIIOAEHUSI HOPM SKOJIOTHYECKOT0 MIOBEJACHUS B OKPYKAIOLIEH CpeJie;
OCYIIECTBIISITh TOJ PYKOBOJCTBOM TMefarora MOWCK wuH(popMmammu (QU3NIEecKoro coaepxkanus B ceTu HHTepHeT,
CaMOCTOSITENIEHO (POPMYIIUPYS MOUCKOBBIN 3aMPOC, HAXOAUTDH ITyTH OINpPEAETIEHHs JOCTOBEPHOCTH MOJIyY€HHON HH(OP MaH
HAa OCHOBE MMEIOIIMXCS 3HAHUM U JOMOJHUTEIBHBIX HCTOYHUKOB,;
UCIIOJIb30BaTh MPH BBIMOJIHEHUN YUEOHBIX 3a/1aHUi OTOOpAaHHYIO ME€JaroroM Hay4HO -IIOMYJIAPHYIO JIUTEPaTypy PU3NUECKOTO
COJIep’KaHusl, CIpPABOYHBIE MaTepHalbl, pecypchl ceTu VHTepHEeT, BiIageTh NpUEMaMH KOHCIEKTUPOBAHHS TEKCTa,
npeobpazoBaHusi WHGOpPMAIIMKU W3 OJHON 3HAKOBOW CHCTEMBI B JAPYTYIO C OMOPOI HAa ajJrOPUTM M YTOUHSIOIINE BOMPOCHI
nejarora; co3JaBaTh I0J PyYKOBOJCTBOM IeJarora ¢ 00Cyx AeHHeM IulaHa paOoThl MMCbMEHHBIE M YCTHBIE COOOLIECHUSI Ha
OCHOBe HH(]OpPMaIMU HW3 HECKOJIbKHX HCTOYHHUKOB (PU3UUYECKOTO COJACp)KAHUS, MyOIMYHO TPEACTABIATH pPE3yIbTaThl
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POEKTHOM WJIM UCCIEAOBATEIbCKON NESITEIbHOCTH; MPU ATOM I'PAaMOTHO MCIIOJIb30BaTh M3yUYEHHBIN MOHATUUHBIN anmapar
u3ydyaemMoro pasaena (U3MKA M CONPOBOXKAATh BBICTYIUIEHHWE Mpe3eHTalel ¢ y4€ToM OCOOEHHOCTEW ayauTOpHuH
CBEPCTHUKOB.
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TemaTuuyeckoe NJIAHUPOBAHUE
7 KJIACC (68 u)

BEJIMYHHBI (2 9)

Qusnueckux BenmuuuH. Qusuueckue npubopoi’®

TemaTnveckui OcHoBHBIC BH/IbI ACATEIbHOCTH YYaIUXCH
OcHOBHOe cofiepKaHue . .
010K, TEMA (Ha ypoBHe Yy4eOHBIX el cTBUI)
Pazgen 1. ®u3uka u eé posib B MO3HAHUY OKpY:Karomero mupa (6 1)

duznka — ®duszuka — Hayka o unpupoje. SIBneHus | BoliBieHHE OCHOBHBIX paziMyMii NPU HOMOIIM IeJarora Mexay (U3HYEeCKUMH M XUMHYECKUMHU

Hayka o mpupoge | npupoast  (MC®).  ®usuueckue  snenws: | npespamenusimu (MC — xumus).

2u) MEXaHHYeCKHe,  TeIUIOBble,  JJIeKTpuueckue, | PacrosnaBaHue ¥ KilacCU(pUKALUs TOCHEe OOCYKAEHHS C IEeJaroroM Npu MNOMOIIM HaBOASIINX

MarHuTHbIE, CBETOBBIC, 3BYKOBEIC. BONPOCOB (U3MYECKUX SIBJIICHUH: MEXAaHWYECKUX, TEIUIOBBIX, OJIEKTPUUECKHX, MAarHUTHBIXU

CBETOBBIX.
HabGmonenue v onucanme pu3n4ecKux siBICHUI Ha 6a30BOM YpOBHE.

duznyeckue Duznaeckue BEJINYUHBI. N3zmepenne | OmnpeneneHue npy MOMOIIY MEAAroTa LEHbI JCICHHUS MIKaIbl N3MEPUTENBEHOTO Tprdopa.

H3mepenue mo oOpasiy moja pyKOBOJICTBOM IEIArora JHHEHHBIX Pa3MEpPOB TEN U MPOMEKYTKOB

5 MC — 3neMeHTHI cofiepKaHusl, BKITFOYAIOIIHME MEXKIIPEIMETHBIE CBA3H, KOTOPBIE MOAPOOHEE PACKPHITHI B TEMATHIECKOM MTAHUPOBAHHH.
6 KypcuBom 0603HaueH yueOHBINH MaTEPHAI, KOTOPHII U3y4aeTCs, HO He BRIHOCUTCS Ha MPOMEKYTOUHYIO U UTOTOBYIO aTTECTAIUIO.
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Hozepewnocms
cUcTeMa eIIHHII.

Jemoncmpayuu’

1. MexaHHYeCKHe, TCIUIOBEIC, SJICKTPUUCCKUE,
MarHUTHBIC, CBETOBBIC SIBJIICHUSL.

2. ®usnueckue NpuOOPLI U MPOIIeIypa MPSIMBIX
U3MEPCHUIl  aHAJOrOBBIM H  LUPPOBBIM
npudopom.

@Dponmanvhvle nadopamopHvie padomvl uUIU
INEKMPOHHAA 0eMOHCHPAUUL.

usmepenu.  MexayHapoHas

1. Ornpenenenue LIEHBI JIeJIeHUs
U3MEpHUTENILHOrO  mpubopa  (MCHOJIb3ys
TEXHOJIOTHYECKYIO KapTy IKCIIEPUMEHTA).

2. M3mepenne  o0bEMa  KUAKOCTH U
TBEPIOTO Tena.

3. Onpedenenue pazmepos Maiblx mei.

BPEMEHH C YYETOM MOTPEITHOCTEH.

H3mepenue mo o0pasity 1ol pyKOBOJICTBOM Iearora 00bEMa >KUIKOCTH U TBEPIOTO TeJa.
N3mepenne mo o0Opasily moa PYKOBOJICTBOM IEAarora TEMIEPATyphl MPH TMOMOIIM YXKUIKOCTHOTO
TEPMOMETPA U AaTINKA TEMIIEPATYPHI.

BrInosIHEHHEe HECTO0XKHBIX TBOPYECKHX 3aJaHUN C OMOpOHl HAa aNrOpuTM, MPEIBAPUTEIBLHO
pa300paHHEIH ¢ TIEJaroroM o MOMCKY CTIOCOO0B H3MEPEHUSI HEKOTOPHIX (PM3MUECKUX XapaKTEPUCTHK,
HalpuMep, pa3MepoB MaJbIX OOBEKTOB (BOJIOC, TPOBOJIOKA), YHAIEHHBIX OOBEKTOB, OOJIBIIUX
PaCCTOSTHUH, MaJIBIX TIPOMEXKYTKOB BpeMeHU. OOCykIeHre TpeTaraeMbIX CIioco00B.

EctecTBeHHO-
HAaY4YHBIH METON
no3Hanus (2 4)

Kak ¢wusuka u gpyrue ecrecTBEHHBIE
HayK{ U3y4aloT Opupony. Ecmecmeenno-nayunoiii
Memoo No3HaHuA: Habnoodenue, NOCMAHOBKA
HAYYHO20 — BONPOCA,  BbIOBUDICEHUE — 2UNOME3,
9KCNepuMenm no npogepke unomes, 00vicHeHue
Habwoaemozo sgnenus. Onucanue Quuyeckux
SA6IEHULL C NOMOUWBIO MOOeell.

[Ipeamet u MeToIBI PHU3KKH.
Jemoncmpayuu

1. Onpenenenue MOrpenIHOCTH
9KCIIEPUMEHTA.

BrlnBIbKeHNE THITOTES TTOCIIE PEABAPUTEIBHOTO 00CYKACHUS C NE1aroroM, OOBIICHSIIOIUX NPOCTHIE
SIBJICHUS, HAIIPUMED:

— MOYEMY OCTaHABIUBAETCA ABHKYLIEECS 10 TOPU3OHTAILHON OBEPXHOCTH TEIIO;

— II04EMY B KapKyI0 [IOrOy B CBETJION OCKIE IPOXJIAJHEN, UEM B TEMHOM.

Bp100p crioco6oB MPOBEpKH T'MIOTE3 U3 MPEJIOKEHHBIX MEIarorom.

HaOmionenne mnpemuIoKeHHBIX II€AaroroM HCCIEIOBAHMHA 110 TPOBEPKE KAaKOW-THOO THITOTE3BI,
HammpuMep: JAIBHOCTh MHOJIETa IIApHKa, MYIIEHHOTO TOPU30HTAlIbHO, TEM OOIbIIe, 4eM OoIblie
BBICOTA ITyCKa.

[TocTpoeHne COBMECTHO C IearoroM IMpoCTEHIINX Moenel PU3NIECKUX SBICHUI (B BUAE PUCYHKOB
WIN CXEM), HallpUMep IaJIcHUE IpeaMeTa; IPsSMOIMHEHHOE paclipoCTpaHEHUE CBETA.

Paznen 2. IlepBona

YyajibHbIe CBeieHUsI 0 cTpoennn BemrecTa (5 )

Crpoenue
pemectsa (1 )

CtpoeHue BelecTBa: aTOMBI M MOJICKYJIbI, UX
pasmepwvl. Onvimul, 0okazvlearoujue OUCKPEmHoe
cmpoenue seujecmed.

@ponmansusie nabopamopusle padomvt U

Habnronenne 1 HHTEpIpeTanus COBMECTHO C MIEAaroroM OIBITOB, CBUIETEIBCTBYIOMINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHUH BEIIECTBA: OIBITHI C PACTBOPEHNEM PA3IMYHBIX BEIIECTB B BOJIE.

OreHKa TpH TMTOMOIIM TEXHOJIOTHYECKOH KapThl pa3MEpoOB aTOMOB M MOJIEKYN C HCHOJIB30BAHHUEM
¢dororpaduii, HOIy4EeHHBIX HA aTOMHOM CHIIOBOM MUKpockore (ACM).

Omnpenenenune nocie NpeaBapUTEIbHOTO 00CYKICHNUS C IEAaroroM pa3MepoB MaIbIX TEIL.

7 Bee JlemoHcTparmu u JlabopaTopHble paboThl, MPECTABICHHbIC B CO/ICP)KAHHUH, JOIYCKAETCS(MOYKHO) TIPOBOJIUTD, HCIOJb3Yysl HHDOPMAILIMOHHBIE M 3JIEKTPOHHBIC TEXHOJIOTHU (LH(POBbIE
00pazoBaTeNbHBIE PECYPCHI).
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onvimui®.

1. Ouenka muameTpa aToMa METOAOM PSIOB (C
HCToNIb30BaHueM (oTorpadmii).

JBu:KeHUE

M B3aNMOJIeiicTB
e YaCTHIL
BemiecTna (2 1)

JBmwxenue yactul BeniecTBa. CBs3b CKOPOCTH
JIBJKEHMSI 4acTHI] ¢ TeMIepaTrypoil. bpoyHoBckoe
nBwkenue, mupdysus. Bzaumoodeticmeue yacmuy
eewjecmea: npumadIceHue u Ommaikuéanue.

Hemoucmpayuu

1. Habnronenne OpOyHOBCKOT'O JIBHKEHUSL.

Dponmansvuvie nabopamopuvie padomvt u
onvimol

1.0mpiTel 1m0 HAOJIONCHUIO

pacImpeHns ra3os.

2.00BITHl 1I0 OOHAPYXKSHHIO JEHCTBHS CHII

MOJIEKYJISIPHOTO MTPUTSKEHUSI.

TCILJIOBOT'O

HabGmonenune n 00bsicHEHHE TP ITOMOIIM Nejarora OpoyHOBCKOTO ABMKEHHS U siBICHUS TUPPy3uH.
[IpoBenenne u 0OBACHEHWE C OMOPOW Ha AITOPUTM, NPEABAPHUTENLHO Pa300paHHBIN C Ie1aroroMm
OITBITOB 10 HAOJIIOJICHUIO TEIUIOBOT'O PACIIUPEHUS Ta30B.

[IpoBeneHne m OOBSICHEHHE OIBITOB C ONOPOW Ha AITOPUTM, INPEIBAPHTENLHO Pa300paHHBIN C
TIeIaroroM 1o 0OHapy )KEHHUIO CHJT MOJIEKYJISIPHOTO HPUTSKEHHSI U OTTAJIKUBAHUSI.

ArperarHsble
COCTOSIHMSI
BemecTna (2 )

ArperaTHbIC COCTOSIHHS BCIECTBA: CMPOECHUE
2a308, JrcudKocmet u meépovlx
(kpucmaniuyeckux) men. Bzaumocesnzv medicoy
CBOUCMBAMU  BEUECNE 8 DA3HBIX ACPE2aAMHbIX
COCMOSIHUAX U UX  AMOMHO-MOJEKYJIAPHbIM
cmpoenuem. Ocobennocmu azpe2amuwix
COCMOAHUIL 800UL.

Hemoncmpauyuu

1. Habmonenue nuddysuu.

OmnucaHue o pyKOBOJCTBOM IleJlarora (¢ UCIoJIb30BaHUEM IPOCTHIX MO/IeIeil) OCHOBHBIX pa3IUIHi
B CTPOEHUU Ia30B, )KUJKOCTEH U TBEPABIX TEIL.

HauanpHble mnpeacTaBieHUs] O MaJoOil CXKMMAeMOCTH JKHJIKOCTeW W TBEPABIX TeJ, OOJbIION
C)KMMAEMOCTH T'a30B.

OObsicHeHHe Ha 0a30BOM YpPOBHE I10J] KOHTPOJIEM IEAarora 0 COXpaHeHWH (Gpopmbl TBEPIBIX TEN U
TEKY4€CTHU KHUIKOCTH.

Habmnronenue 3a onpITaMy, JOKa3bIBAIOIIUMHE, YTO B TBEPAOM COCTOSHUM BOJIBI YACTHIIBI HAXOIATCS B
CpeiHeM JAaiblile ApYT OT Jpyra (INIOTHOCTh MEHBIIE), YEM B JKHJIKOM.

VYcraHoBileHME € ONOPOM HAa JUAAKTUYECKUHA MaTepual IPOCThIX B3aUMOCBS3EH MEXIY
O0COOCHHOCTSMH arperaTHBIX COCTOSHHH BOABI M CYIIECTBOBAHHEM BOAHBIX OopraHm3mMoB (MC —
Ouonorus, reorpadus).

Pasgen 3. /IBuskeHue u B3aumoaeicreue e (21 4)

Mexannueckoe
ABukeHue (3 1)

MexaHuueckoe JBWKeHHE. PaBHOMepHOe u
HepaBHOMepHOe JBIkeHHe. Ckopocts. Cpeduss

CKOpOCMb  NpU  HEPABHOMEPHOM  OBUIICEHUU.
Pacuér mytu u BpeMeHU IBUKEHUSL.
Hemoncmpayuu
1. HaGnronenne MEXaHHWYECKOTO — JIBMDKCHHUS

HccnenoBanue paBHOMEPHOTO JBMXKECHUS U ONPENIEICHUE €r0 MPU3HAKOB MOCIE MPEABAPUTENHHOTIO
00CYXICHUS C TICIarOTOM.

HabnroneHne HepaBHOMEPHOTO IBMKCHUS U OMPEICIICHHIE ero OTIMYNI OT pABHOMEPHOTO JTBIKCHUS
ocyie MPeaBapUTEIFHOTO OOCYXKIECHHS C TIeITarOTOM.

PenieHne TUIOBBIX PacyETHBIX 3a1a4 B 1—2 AEHUCTBHUS C OMOPOW HA aIrOPUTM, NPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C TIEaroroM Ha OIMpeNeleHne MyTH, CKOPOCTH U BpEMEHU PaBHOMEPHOTO

8 3zech n Janee NpUBOIUTCS PACIIMPEHHBIH IepedeHb J1ab0paTOPHBIX pabOT U OMBITOB, U3 KOTOPOTO YYHTENb JIeJIaeT BEIOOP M0 CBOEMY YCMOTPEHHIO M C YUETOM CIIUCKA SKCHEPUMEHTAIBHBIX 3aJaHUH,
npeniaraemMbix B pamkax OI'D no dusuke.
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Tena.
2. Usmepenne
JIBYDKCHUSL.
Dponmanvhsle nadopamopHvie padomol u
onvimul
1. OnpenencHue  CKOPOCTH  PaBHOMEPHOTO
JBIDKCHUS (LIapUKa B IKUIKOCTH, MOJCITH
ANEKTPUYECKOTO aBTOMOOMIIS U T. 11.).
2. OmpeneneHue cpenHei CKOpPOCTH
CKOJIBXKEHHS Opycka WIM IIapuka II0
HAKJIOHHOH IJIOCKOCTH.

CKOpOCTH HpHMOHHHeﬁHOFO

JBHKCHUA.
Ananuz Ipyu NOMOIIH reaarora Fpa(i)I/IKOB 3aBUCHUMOCTHU ITYTU U CKOPOCTHU OT BPEMCHMU.

HNuepuus, macca,
IUIOTHOCTD (4 4)

SIBnenue MHEPLHUH. 3axon uHepyuu.
Bzaumooeiicmeue men kax npuuuna uMeHeHusl
ckopocmu  osudicenus men. Macca kax mepa
unepmuocmu mena. IInotaocts BemecTBa. Cea3b
NIOMHOCIU € KOAUYECBOM MOJEKY]l 6 eOuHuye
006véMma eeugecmea.

JHemoncmpavuu

1. HabnroreHue sSIBJICHUS HHEPLINH.

2. HabnroneHne M3MEHEHMSI CKOPOCTH TIPH
B3aUMO/ICHCTBUH TEIL.

3. CpaBHeHHE Macc 10 B3aUMOJICHCTBHIO TEJI.

OOBsicCHECHHE TIPH TIOMOIIM TEXHOJIOTHYECKOW KapThl M IeJarora W IPOTHO3HUPOBAHWE SBICHUM,
00yCJIOBJICHHBIX HHEPUHEH, HApUMep: YTO MPOUCXOAUT IPH TOPMOKEHHH WIH PE3KOM MaHEeBpe
ABTOMOOMIIS, IOYEMY HEBO3MOXKHO MTHOBEHHO IPEKPATUTD BIKCHUE HA BEJIOCHIICC HIIH CaMOKaTe
UT. I

Habmrogenne u 0a30BBI aHANW3 OIBITOB IO PYKOBOJCTBOM II€[arora, IEMOHCTPHPYOLTHX
U3MEHEHHE CKOPOCTH IBUKEHUS Teja B pe3yJibTaTe JEeHCTBUS Ha HETO APYruX TeJl.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOIl Ha aNrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MEIaroroM Ha OIpeJielIeHne MacChl Teja, ero 00bEMa 1 INIOTHOCTH.
Habmrogenne u 0a30BBI aHANW3 OIBITOB IO PYKOBOJCTBOM II€[arora, JEMOHCTPHPYOITIX
3aBUCHMOCTb U3MEHEHHUsI CKOPOCTH TeJla OT €r0 MaccChl IPU B3aUMOIEUCTBUM Tell. M3MepeHue Macchl
Tena pa3IMyHbBIMU CIIOCOOaMH.

OmnpepeneHne COBMECTHO € TIEIAaroroM INIOTHOCTH TeJla B pe3yJIbTaTe H3MEPEHHS €T'0 MAcChl M 00bhEMa.
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Cuaa. Buasl cui
(14 )

Cuna KaK XapaKTePUCTHKA
B3anMoieiicTBus Ten. Cuila yIpyrocTd W 3aKOH
T'yka. H3mepenue cunbl c NnoOMOWbIO
OuHamomempa. SIBICHHWE TATOTCHHS W CHJA
TsokecTd. Cuna msscecmu Ha Opyeux niaHemax
(MC). Bec mena. Heeecomocms. CroxxeHue Cwi,
HaIlpaBJIEHHBIX 1o OJIHOM MPSIMOHA.
PaBHopeiicTByromas cui. Cuna mpenus. Tpenue
cKonvoiceHus u mpenue noxkos. Tpenue 6 npupode u
mexnuke (MC).

Hemoncmpayuu?®

1. CnoxeHue cwj, HAIPABICHHBIX 110 OJHOMN
MPSIMOH.

2. [lemoncmpayus  cunvl
PA3TUYHBIX MAMEPUALAX.

@ponmansusle nabopamopnvie padomuvl u

onvimol.

1. Onpenernenne MWIOTHOCTH TBEPIOTO TeTA.

2. OnbITHl, JI€MOHCTPUPYIOLIME 3aBUCUMOCTD
pacTsokeHus  (medopManyu) TPYKHUHBI OT
TIPHIOKEHHON CYUTHL.

3. OnbITHI, JIEMOHCTPUPYIOLIHE 3aBUCHMOCTb
CHIIBI TPECHUS CKOJIXCHHS OT Beca Tella U
XapaKkTepa CONMPHUKACAIOIIIXCS TOBEPXHOCTEH.

ynpyeocmu  Ha

W3yueHne COBMECTHO € ITEAaroroM B3anMOCHCTBHUS KaK IPUIWHBI H3MEHEHUS CKOPOCTH Tella WIIH €T0
nedopMarim.

Onucanyne Ha HAYaJIbHOM YPOBHE PEAIbHBIX CUTYallMii B3aUMOIEHCTBUS TEJI C MOMOIIBIO MOJIENIEH, B
KOTOPBIX BBOJIUTCS TOHSATHE M N300payKeHHIE CHITBI.

M3yyenne mnoj pyKOBOACTBOM IeNarora CHIJIbI YNPYroCTH, 3aBUCUMOCTH CHJIBI YHOPYTOCTH OT
YAJMHEHUS! pE3WHOBOTO ITHYpPa WM MPY>KUHEI (C TOCTPOCHHUEM Tpaduka).

AHanuz ¢ onopoy Ha AMAAKTUYECKUM MaTepHal M0l KOHTPOJIEM IeJarora MpakTHYeCKUX CUTYaluH,
B KOTOPBIX HPOSBISIETCS NEHCTBHE CHIIBI YIPYTOCTH (YNPYTOCTh MA49a, KPOCCOBOK, BETOK AEpeBa
u JIp.).

AHanu3 ¢ ornopoi Ha IUJAKTUYECKUH MaTepuaj MoJl KOHTPOJIEM Iearora CUTyalui, CBSI3aHHBIX C
SIBJICHUEM TATOTECHHUSI.

[NoHumaHue C OMOPOW HAa CXEMbI MPU IMOMOIIM Ieaarora OPOUTANBLHOTO MABIKCHHS IUIAHET C
HCIIOJIb30BaHUEM SIBIEHUS TATOTEHUS U 3akoHa uHepuuu (MC — acTpoHOMHS).

W3mepenne Beca Tena ¢ MOMOIIBIO AuHaMoMeTpa. ODOCHOBaHHE 3TOTO CHOCO0a U3MEPEHUS IoCie
TIOBTOPEHUS C MEJ]arOroM.

HaGnronenue siBieHnss HEBECOMOCTH.

Habmronenune 3a 9KCIieprUMEHTAIBHBIM ITOJTydYCHHEM IpaBHIa CIOKEHUS CHJ, HAIPABICHHBIX BIIOJb
o/1HOM npsimoii. Onpenenenye npyu MOMOLIH I€Jarora BEIMYMHbI paBHOAECUCTBYIOLIEH CHJL.
Wzydenue mo pyKOBOJICTBOM II€arora CHUJIbl TPEHUS CKOJIBKEHHS U CHJIBI TPEHHUS TTOKOSL.
HUccrenoBanme ¢ omopoil Ha TEXHOJOTHYECKYIO KapTy 3aBUCHMOCTH CHJIBI TPEHHS OT Beca Tela
U CBOMCTB TPYUIUXCS MMOBEPXHOCTEH.

Ba3oBeIif aHaM3 ¢ ONMOPOH Ha AUAAKTHICCKAN MaTepHall MoJ KOHTPOJIEM MeJarora MpakTHYeCKIX
CHUTYaIlHi, B KOTOPBIX MPOSBISCTCS ICHCTBUE CHJIBI TPCHHUS, HCIIOIB3YOTCS CIIOCOOBI €€ YMEHBIICHHS
WM yBeNMM4YeHUs (KaTaHWe Ha JIbDKaX, KOHbKAaX, TOPMOXEHHE aBTOMOOWIIS, HCIOJIb30BAHHE
MO/IIUITHUKOB, IJIABAHUE BOJIHBIX KHUBOTHBIX U Ap.) (MC — Ouonorus).

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOI Ha ANrOPUTM, MPEABAPUTEIBHO
pa300paHHBIi COBMECTHO C MEAaroroM ¢ UCTOJIb30BaHHEM (POPMYIT IJIsl pacyéTa CHIIbI TSXKECTH, CHITBI
YIPYTOCTH, CHIIBI TPCHUS.

Pa3znen 4. JlaBjieHne TBEPABIX TeJ, KUAKOCTEH U ra3os (21 )

JlaByieHue.
Ilepenaua
JaBJeHHS
TBEPABIMU
TeJIaMHu,
JKUAKOCTAMH U
razamu (3 1)

Hasnenue. Cnocobsl ymenvuieHUs U y8eauteHusl
Oasnenus. [lagnenue eaza. 3asucumocmo
dasnenus 2aza om 00véma, memnepamypul.
Iepeoaua oasnenus meépovimu menamu,
arcuoxocmamu u easamu. 3axon Ilackans.
ITnesmamuyeckue MauluHbl.

Jemoncmpayuu?®

1. 3aBucumocTs

TEeMITEpaTypHl.

JaBJICHUA rasa oT

AnHanmu3 ¥ 00BSICHEHUE C OMOPOW Ha AUIAKTHYCCKHUA MaTepHai Mol KOHTPOJIEM IEAarora OIBITOB H
MPaKTUUYECKUX CUTYalUH, B KOTOPBIX MPOSBIISETCS CUJIA JABJICHUS.

O0ocHOBaHHE C OMTOPOY HA TEXHOJIOTHUECKYFO KapTy IMPH ITOMOIIIH [IeIarora crroco00B YMEHBIICHUS H
YBEJIMUYEHUS 1aBJICHUSI.

WzyueHne o pyKOBOACTBOM II€JJarora 3aBUCUMOCTH JIABJICHUS ra3a OT 00bEMa U TeMIICpaTypEHI.
W3ydeHne moa pyKOBOJCTBOM IeJarora 0COOCHHOCTEH Tepeavun JaBJICHUs TBEPIBIMH TellaMH,
KUAKOCTAMH H razaMu. OOOCHOBaHUE PE3yJIbTATOB OMBITOB OCOOEHHOCTSMHU CTPOCHHS BEIECTBA B
TBEPIOM, JKUIAKOM ¥ ra3000pa3HOM COCTOSHHSX MPEII0KESHHBIMU (POPMYIHPOBKAMHU.

Habmronenue 3a 3KkcriepuMEHTAITBHBIM JOKa3aTeIbCTBOM 3aKoHa [Tackas.
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2. Tlepemaya 1aBICHUS KUIAKOCTHIO K TA30M.

PerieHne TUMOBBIX PacUETHBIX 3amad B 1—2 OEHCTBUSA C ONMOPOM HAa AJITOPHUTM, MPEIBAPUTEIBHO
pa3o0paHHBIIi COBMECTHO C ITEIaroroM Ha pacdér MaBJIeHUs TBEPIOTO Tela.

JlaBienne
suakoctu (5 1)

3aBUCHUMOCTb ABIICHHS XHIKOCTH OT IIIyOHHBIL.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyoul. [uopasnuyeckue Mexanusmu.

JMemoncmpayuu?®

1. Coobmaroruecst COCypl.

2. T'uapaBiaMyecKuii mpecc.

HccrienoBanme ¢ omopoil Ha TEXHOJOTHYECKYIO KapTy IO PYyKOBOJICTBOM II€Jjarora 3aBHCHMOCTH
JABIICHUS KHUIKOCTH OT TIIyOWHBI MOTPY>KEHUS M TUIOTHOCTH JKAIKOCTH.

Habmronenne u HaguanbHOE TOHUMaHHE THAPOCTATHYECKOTO ITapaioKca Ha OCHOBE 3akoHa [Tackans.
W3ydenne cOBMECTHO C IEAaroroM COOOIIATONIIXCS COCYAOB.

PenieHne TUIOBBIX PacyCTHBIX 3ama4 B 1—2 MEHCTBHs C ONMOPOH HA aarOPUTM, IPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C IIEJaroroM Ha pacuéT JaBICHUS KUIKOCTH.

Habmronenue 3a 00bpsICHEHIEM IPUHIINTIA IEHCTBHS THAPABINIECKOTO MIpecca.

AHanu3z U OOBSICHEHHE C OMOpOW Ha JAUJAKTUYECKHI MaTepuaj IMOoJ KOHTPOJEM Ieaarora
NIPaKTUYECKUX CUTyalUi, JEMOHCTPUPYIOLIUX IIPOSBICHUE JaBJICHUS KUIKOCTH U 3akoHa Ilackans,
HaIpUMep TPOIIECCOB B OpTraHU3Me MIPH TITy00KOBOJHOM HEIpsHUN (MC — Ouonorus).

AtMocdepHoe
napjenue (6 1)

Atmocdepa 3emin 1 aTMOCcepHOe TaBICHHE.
Tpuuunsl cywecmeosanus 6030YuWHOU 000I0UKU
3emnu. Onvim Toppuuennu.  Hsmepenue
ammocgeprozo oasnenus. 3asucumocmo
ammocgepnozo  Oasnenus Om  blCOMvl  HAO

yposnem  mops. Ipubopel  0Onsa  usmepenus
ammocgepnozo dagienusl.
Jemoncmpayuu?®
1. [posBrenue AeicTBUS aTMOCHEPHOTO
JIaBIIEHUS.

Habmronenue 3a sKcriepruMeHTaTFHBIM 00HApY)KEHHEM aTMOC(EpHOTO TaBICHUS.

AHanu3 1 00BsICHEHHE C OTIOPOH Ha AMAAKTUUECKUN MaTEepHall 10 KOHTPOJIEM II€Aarora OIbITOB U
MIPAaKTHYECKHUX CUTYaIMH, CBA3aHHBIX C ACHCTBHEM aTMOC(HEPHOTO JaBICHUS.

Habmtonenue 3a 00bsICHEHHEM CyLIECTBOBAHHS aTMOC(ephl Ha 3eMile U HEKOTOPBIX IUIaHETaX WU €
OTCYTCTBUS Ha Apyrux manerax u Jlyne (MC — reorpadusi, aCTpOHOMIS).

bazoBoe moHMMaHWe NMPUYMH W3MEHEHHS IUIOTHOCTH arMoc(epbl C BBICOTONH M 3aBUCHMOCTH
aTMOC(EPHOTO TABJICHUSA OT BBICOTHI.

PerieHne TUMOBBIX pacyéTHBIX 3a1a4 B 1—2 AEHCTBHs C ONMOPOH HA aNrOPUTM, IPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MEIaroroM Ha pacyér aTMOC(EpHOTo IaBICHUS.

W3yyenne nox pyKoBOJCTBOM II€AArora ycTpoicTsa 6apomerpa-aHeponaa.
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HeiicTBue
JKU/IKOCTH ¥ ra3a
HA MOrpy:kéHHOe
B HEX TeJ10 (7 4)

Heticmaue srcuokocmu u 2aza Ha NOSPYAHCEHHOE
6 Hux meno. BelTankuBaromas (apXxumeoBa) CUia.

3axon Apxumeoa. Inasanue men.
Bozoyxonnasanue.

Jemoncmpayuu?®

1. 3aBHCUMOCTP BBITAIKMBAIOMIEH CHJIBI OT

00péMa TOTPYXEHHOH dYacTH Tela W

TUTOTHOCTH JKAAKOCTH.

2. PaBeHCTBO BBITAJIKMBAIOUICH CHIIBI BECy

BBITECHEHHOM KUJKOCTH.

3. YcioBue miaBaHUWsI TeN: IUIaBaHUE WM

NOTPYKEHUE  TEJI B 3aBUCUMOCTH  OT

COOTHOLLIEHUS TUIOTHOCTEH Teja U )KUJKOCTH.

@ponmansusle nabopamopnvie padomvl u

onvimul.

1. UccrnenoBanne 3aBUCHIMOCTH Beca Tela B
BOJIe OT 00BEMa MOTpYKEHHOW B KHUIKOCTh
4acTH TeJa.

2. OnpeneneHne  BBITIKHMBAIOIIEH  CHUIBI,
JEUCTBYIOIIEH Ha TENo, IOrpyKEHHOE B
KHUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOLICH
CHUJIBI, IEUCTBYIOIIEH Ha TENO B )KUAKOCTH, OT
Macchl Tena.

4. OmbITEI, OEMOHCTPUPYIOIINE 3aBUCHMOCTH
BBITAJIIKUBAIOIIEH CHJIBI, JAECUCTBYIOIIEW Ha
TEJO B )XHUIKOCTH, OT 00hEMA TTOTPYKEHHOH B
JKUAKOCTb YacTH Tejla M OT IJIOTHOCTH
KHUJIKOCTH.

5. KonctpyupoBanue apeomeTpa 381071
KOHCTPYUPOBaHUE JIOJKHU U OIpEesIeHue eé
rpy30M0bEMHOCTH.

HabnroneHue 3a 3KCIieprIMEHTATBHBIM OOHAPYKEHUEM JACUCTBUS KHUIKOCTH U ra3a Ha TIOTPYKEHHOE B
HUX TeJO.

Omnpenenenne ¢ OMOPOit Ha TEXHOJIOTHUYECKYIO KapTy BHITATKUBAIOIIEH CHIIBI, JICHCTBYIOMIEH Ha TENO,
MOTPYKEHHOE B )KUAKOCTb.

Habmronenue 3a mpoBeeHHEM U 00CYKICHHE COBMECTHO C TIEJaroroM OITBITOB, TEMOHCTPHPYIOITIX
3aBHCHUMOCTh BBITAJIKHBAIOIICH CHIIBI, IEHCTBYIOIIEH HA TEJIO B XKHUIKOCTH, OT 00bEMA MOrpyKEHHOU
B KHUJAKOCTb YaCTHU TeJIa U OT IUIOTHOCTH KUJIKOCTH.

HccnenoBanue o pyKoBOJICTBOM IeJjarora 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa OTpYKEHHOM
B HUJIKOCTb YacCTH Tea.

Pemenne TUMOBBIX pacy€THBIX 3a1a4 B 1—2 AEHCTBHs C OMOPOW HA alrOPUTM, IPEABAPUTEIBHO
pa30o0paHHBIN COBMECTHO € TIEIarOrOM Ha MPUMEHEHHE 3aKOHa ApXUMe/la U YCIOBHS TUIaBaHHS TEl.
KoHcTpyupoBanue npu NoMoIIM Nejarora apeoMeTpa Uikl KOHCTPYHPOBaHHE JIOAKHU U ONpeAcICHUE
€€ Tpy30IIOABEMHOCTH.

Pa3nmen 5.

Pa6oTa u MomHoCTh. JHeprus (12 v)

Pab6ora
M MOILIHOCTH
(ER))

Mexannueckas pabora. MoutHocTh

Habmronenne 3a 3KCIIEpUMEHTAIBHBIM ONPEACICHHEM MEXaHWYECKOH pabOTHI CHIIBI TSDKECTH MpPH
NMajieHuu Tejda MU CWIbl TPEHUS NpU PaBHOMEPHOM IMEPEMEIIEHUH TeJla 1O TOPU30HTAIBHOM
MIOBEPXHOCTH.

Habmronenue 3a geMoHCTpaIue pacyéra MOIHOCTH, Pa3BUBAEMON IPH MOABEME TI0 JICCTHHUIIE.
PenieHre THUIOBBIX Pacy€THBIX 3a1a4 B 1—2 MEWUCTBHS C OMOPOW HA AITOPUTM, NPEABAPUTEIHHO
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pa3o0paHHBIIi COBMECTHO € TIEAAroroM Ha pacu€T MeXaHNIeCKOH pabOThl U MOIITHOCTH.

IIpocrbie
MeXaHu3MBbI (5 4)

[IpocThie MeXaHU3MBI: pBIYar, 6JI0K, HAKIIOHHAS
IUIOCKOCTB.  [lpasuno  pasHogecus — pwluaea.
Ilpumenenue npasuna pagnosecus pvivaza K
onoky. «3onomoe npasuno» mexanuxu. KIIJ
MPOCTBIX MEXaHW3MOB. lIpocThie MeXaHH3MEI B
OBITY U TEXHUKE.

Hemoucmpayuu

1. ITpumepsI IPOCTHIX MEXaHU3MOB.

dponmansnsie nabopamophvie padomeol u
onvimol

1.Onpedenenue pabomuvl cuivl mpeHus npu

DPABHOMEPHOM 08uUdCEHUU mena no

20PU3OHMANBHOU NOBEPXHOCTILL.

2. Hccneoosanue ycnosuii pagnosecus pviuazd.

3. Usmepenue KII[] wuaxnonnou niocxocmu

(31eKMpOHHAST OeMOHCMPayus).

HavanpHO€ NOHMMAaHUE BBIMTPHIIIA B CHIIE IPOCTBIX MEXaHU3MOB Ha IIPUMEpPE phlyara, IMoABHKHOTO
1 HETIOABI)KHOTO OJIOKOB, HAKIIOHHOH IIOCKOCTH.

HccrenoBanne COBMECTHO € MEarOrOM yCJIOBHSI pABHOBECHS pbIdara.

OOGHapy»eHHe o] PYKOBOJCTBOM Ilejlarora ¢ ONOpOH Ha AMJAKTHYECKHH MaTepual CBOMCTB MPOCTHIX
MEXaHHM3MOB B PAa3JIMYHBIX HHCTPYMEHTaX U MPHUCHOCOOJICHUSX, HCIIONB3YEMBIX B OBITY M TEXHHKE, a
TaKKe B KMBBIX opranumsmax (MC — Guomnorus).

HaOmonenue 3a sKCIIepUMEHTAIBHBIM JI0Ka3aTEIbCTBOM PAaBEHCTBA PA0OT MPU MPUMEHEHHHU MPOCTHIX
MEXaHU3MOB.

Omnpenenenne noa pykoBoctBoM nenarora KITJ[ HakIoHHOM MIIOCKOCTH.

Pemenne TUNOBBIX pacu€THBIX 3afay B 1—2 AEHCTBHUS C OMOPON Ha aJrOPUTM, MPEIBApUTEIHHO
pa300paHHBIIl COBMECTHO C IE€AAaroroM Ha IPUMEHEHHE NpaBHiIa PAaBHOBECHS pbldara M Ha pacuér
KIIA.

Mexanudeckasi
sHeprus (4 1)

Mexanuueckass SHeprust. Kunemuueckas u
nomenyuanvhas suepeusi. Ilpespawenue 00nozo
8U0A Mexanuueckou dHepeuu 6 Opyeou. 3aKOH
COXpaHEHHMs] SHEPTUU B MEXaHHUKE.
DpoHTAIbHbIE J1a00paTOPHbIe pad0oThI U
ONBITHI.

1. Nzyuenue 3aKOHA COXpaHECHHS
MEXaHMYECKON JHepruu (DIECKTPOHHAS
JIEMOHCTpAITHS).

HabmroneHune 3a KCIIepHIMEHTAFHBIM OIpeIelICHIEM H3MEHEHUS KHHETHYECKOW U TIOTCHIINAIEHON
SHEPruy Tejla IIPU €ro CKaThIBaHUM 110 HAKJIOHHOW IIJIOCKOCTH.

®opMyIUPOBaHUE COBMECTHO C MEJArOroM Ha OCHOBE MCCIEIOBAHUS 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEPIUu.

[IpencraBnenue npu NOMOIIM MEeJArora rpaHul NPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTUU.
PerieHre TUMOBBIX Pacuy€THBIX 3a1a4 B 1—2 MEHCTBHs C ONMOPON HA aNrOPUTM, IPEABAPUTEIHHO
pa3o0paHHbBIil COBMECTHO C MEIaroroM C UCIOJIb30BaHUEM 3aKOHA COXPAHECHUS YHEPTHH.

Pe3seprHoe Bpems (3 1)

8 KJIACC (68 u)
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Temaruueckmii
0JI0K, TEMBI

OcHoBHOe coepikaHue

OcHOBHbIE BH/bI 1eATebHOCTH YYAIIUXCH
(Ha ypoBHe y4eOHBIX JeiicTBHI)

Pasznen 6. TemioBbie siBsienust (28 u)
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Crpoenue
U CBOMCTBa
BemecTna (7 1)

OcnosHyle nonoicenus MONEKYNAPHO-
KUHEMUYecKol meopuu CmpoeHus 6eujecmsad.
Macca u pazmepvi amomog u monexyn. Onvimol,
noomeepoicoaiowue OCHOS8Hble NON0HCEHUS
MONEKYNAPHO-KUHEMUYECKOU Meopul.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO
cocTosiHuM  BewectBa. Kpucmannuueckue — u
amopgpnvie mena. ObOvACHeHUe CBOUCME 24308,
Jlcuokocmell U mMeEPObIX mel  HA  OCHO8e
NOL0XHCEHUU MONEKYIAPHO-KUHEMUYECKOU meopul.
CMaumBaHUe u KanuwiapHsie sAenenus. Teniosoe
pacuupenue u cocamue.

Jemoncmpayuu?

1. HabmoneHre OpOyHOBCKOT'O JBHIKCHUSL.

2. Habmonenue muddysuu.

3. Habmonenue — siieHuit

KaIMMULIPHBIX SBIICHHH.

4. Habmro/ieHue TEIIOBOTO paclIupeHust Tell.

5. I3meHeHme maBieHHs ra3a IPH H3MEHEHHUH
00BpEMa 1 HarpeBaHUU MITH OXJIAXKICHHH.
Dponmansvuvie nabopamopuvie padonvt u

onvimol.

1. OnbITEl IO OOHAPY)KEHUIO HEUCTBHUS CHII

CMa4YHBaHUA n

MOJIEKYJISIPHOTO MIPUTSKECHAS (wn
3JIEKTPOHHAS IEMOHCTpAITHS).

2. OnpIThI  TO  BBIPAIIMBAHUIO  KPHCTAJLIOB
[IOBapEHHOM COJIM UJIU caxapa.

3. OmpiTel 1O HAOJIOJCHUIO  TEIUIOBOTO

pacIIupeHus Ta30B, XUIKOCTEH W TBEPIBIX
TeL

4. OmpenenieHue aBICHUS BO3IyXa B OauloHE
[ITIPHIIA.

5. OmmBITEL, JOEMOHCTPHPYIONINE 3aBUCHMOCTH
JaBIICHUsT BO3AyXa OT ero o0béMa U
HarpeBaHUs WJIH OXJIAXKICHUS.

6. Ilposepra cunomesvl MUHEUHOU 3ABUCUMOCTIU

Onunbl cmonbuxa JHrcuUoKoCcmu 8
mepmomempuyeckou mpyoxe om
memnepamypbi.

HaGmonenue u MHTEpNpeTaIs COBMECTHO C IIEAAaroroM OIBITOB, CBUAETENLCTBYIOUIMX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHUU BELECTBA: OMBITHI C PACTBOPEHUEM PA3IMUYHBIX BEILECTB B BOJE.

Pemenne TUNOBBIX pacy€THBIX 3afay B 1—2 AEWCTBHUS C ONOpPOM Ha alrOpHTM, NperBapUTENBHO
pa3o0paHHBIIl COBMECTHO C I1€/IaroroM 1o OLIEHHBAHHIO KOJMYECTBA aTOMOB MIIM MOJIEKYJI B €ANHHIIE
00bEMa BelecTsa.

IIpencraBnenne mpu MOMOIIM Hegarora OPOyHOBCKOTO IBW)KEHHMS, ABICHUS OU(MPy3un U pa3Indnit
MEXly HIMH Ha OCHOBE ITOJIOKEHHH MOJEKYIAPHO-KHHETUYECKON TEOPUH CTPOCHUS BEIECTBA.
OOBsicHEHnE TIPU TIOMOIIHN MEarora ¢ ONOpo Ha JUIAKTUYECKUH MaTepHal OCHOBHBIX PAa3IHIHi B
CTPOCHUHU Ta30B, JKUAKOCTEH M TBEPIABIX TEJI C HCIONB30BAHHEM IIOJ0XKEHUH MOIEKYISPHO-
KHHETHYECKOW TEOPHU CTPOEHUS BELIECTBA.

IIpoBeneHue nox pykoBOJACTBOM IEAArora ONBITOB IO BEIPAIIMBAHUIO KPUCTAJIIOB ITOBAPEHHOMN COJIN
WJIM caxapa.

[IpoBeneHne COBMECTHO C MEAAroroM U 00ObSICHEHUE U3 NPEUIOKESHHOTO TIEPEYHS BHIBOJOB OIIBITOB,
JEMOHCTPHUPYIOLNX KalWUIIPHbBIE SBJICHUS U SBJICHUE CMauYUBaHMUS.

OObsiCHEHHUE C OTIOPOY HA TEXHOJIOTHYECKYIO KapTy 0/ PyKOBOJCTBOM I1€/1arora poJin KaruJUISIPHBIX
SIBJICHUH JJIs TOCTYIUICHHS BOABI B opranu3m pacrennii (MC — Guosiorus).

HaOmonenue oneITOB 10 HAOIOACHHIO TEIUIOBOTO PACIINPEHHS Ta30B, )KUAKOCTEH U TBEPIBIX TEII.
OOBsICHEHHE € OTTOPOH HAa TEXHOJIOTHUYECKYIO KapTy MO pyKOBOACTBOM II€Jarora CoXpaHeHus 00béMa
TBEPIBIX TEJ, TEKyYECTH XHUIKOCTH (B TOM YHCIIE, Pa3HUIIBI B TEKYUECTH JUIS Pa3HBIX JKHUIKOCTEH),
JIaBJIEHUs rasa.

Habmonenue 3a mpoBeieHHEM OIIBITOB, AEMOHCTPUPYIONINX 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €ro
00bEéMa M HarpeBaHMS WIM OXJAXKICHHSA, W HX OOBSCHEHHE HAa OCHOBE aTOMHO-MOJIEKYJSIPHOTO
yUeHHSL.

AHanu3 NpHu IOMOIIM Tearora ¢ ONOpod Ha AMAAKTHYECKHHA MaTepuas NMPakTUYECKHX CUTYaIui,
CBA3aHHBIX CO CBOKMCTBAaMU I'a30B, JKUAKOCTEN U TBEPIBIX TEIL.
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Tennosble
npomueccol (21 )

Temmneparypa. Cesize  memnepamypvl  co
CKOPOCHBIO MENLOB020 OBUICEHUSL YACTUY.
Buytpennsis sHeprusi. Cnocobvi uzmeHenus
GHYmMpenHel  dHepeuu: — menionepeoava  u
cogepuienue pabomwvl. Buowi menionepeoauu:
MENIONPOBOOHOCHIb, KOHBEKYUSL, USTYUEHUe.
KonnuectBo TEIUIOTHL. VnennHas
TEIUIOEMKOCTDb BEIIeCTBA. TennooOMen u meniogoe
pasHosecue. Ypagnenue meniogozo banauca.
Inasnenue u omsepoesanue KpUCMALIUYECKUX

sewjecms.  YenpHas ~ TEIUIOTa  IUIABJIECHUS.
Iapoobpasosanue u xondencayus. Hcnapenue
(MC). Kunenue. VY nenbHas TEIioTa
napooOpa3oBaHus. 3asucumocms memnepamypbi
KuneHusi om ammocgeprozo dasnenus.
Brascnocms 6030yxa.

OHeprust  TOIIMBA.  YJelpHass  TeIIoTa
CTOpaHMUsL.

Hpunyunvr pabomvl mennogvix Ogucameinel.
K1/l mensio802o
Odgucamens. Tennosvie oOgucamenu u 3awuma

oxpyaicaioupeti cpeovt (MC).

3akon coxpamenus u npespawjenus dHepeUU 6
mennoguvix npoyeccax (MC).

Jemoncmpayuu?
[IpaBuina u3MepeHus TEMIIEPATYPBI.

1. Bujsl Teruionepeiayu.

2. OxnakieHHe TPU COBEPIICHUH PAOOTHI.

3. HarpeBanue mpH  COBEpIICHHH pPabOTHI
BHELTHUMH CHJIAMU.

4. CpaBHEHHE  TEIUIOEMKOCTEH  pa3NUIHBIX
BEIIIECTB.

5. HaGumroieHue Kamnexus.

6. HabmroeHre TOCTOSHCTBAa — TeMIEPaTyphl

TIpH TUIABJICHUH.
7. Mojenu TEIUIOBBIX JBUIaTeNe.
Dponmanshvle nadopamopHvle pabomol u
onvimol.
1. HaGmioneHne W3MEHEHHUS BHYTpPEHHEH
SHEPIHH TeNa B pe3yNbTaTe TeIUIONEepeaadn U
pabOTHI BHEIITHHUX CHIIL.

OOocHOBaHME MO TOJTrOTOBICHHOMY aJTOPUTMY COBMECTHO C IIEJaroroM IpaBHJ W3MEPEHUS
TEMIIEPaTypHI.

CpaBHeHHE Pa3IMYHbIX CIIOCOOOB U3MEPEHHMS H ILIKAJ TEMIIEPATyPBHI.

HaOmonenue 3a mpoBeieHHEM OTIBITOB, IEMOHCTPUPYIONINX U3MEHEHNE BHYTPCHHEH SHEPTHH Tea B
pe3yJsibTaTe Temonepesadd u paboTel BHEITHUX CHIL.

HabGmonenue 3a npoBeieHUEM OIBITOB, 0OCYKAEHHE NMPAKTUUECKUX CUTYAIMH, IEMOHCTPHPYIOIIUX
pa3IYHbIEC BUIBI TEIUIONEPEAAYH: TEIUIONPOBOJHOCTD, KOHBEKIHIO, H3ITyUCHHUE.

HccnenoBanne ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy IMOJ PyKOBOJCTBOM II€Jlarora sBICHUS
TeTI000MEHa ITPY CMEIINBAHUH XOJIOHOH U ropstaei BOIbI.

HaGmroieHre ycTaHOBIICHHUS TETUIOBOTO PABHOBECHS MEXKTY TOPSUYEH U XOJIOTHON BOJIOM.
Onpeﬂeneﬂne Ipu MOMOIIHU Mnegarora KoJam4eCTBa TCIUIOThI, MOJTYUYCHHOT'O BO)IOI71 npu TeHHOO6MeHe C
HarpeTbiM METAJUIMYCCKUM HUJIMHAPOM.

Omnpenenenne no TabIMIE yACIBHON TEIIOEMKOCTH BEIIECTBA.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 HEHCTBUS C ONOPOIl HAa ANrOpUTM, MPEABAPUTEIHHO
pa300paHHBII COBMECTHO C IIEAaroroM, CBSI3aHHBIX C BBIYUCICHHEM KOJHMYECTBA TEIUIOTHI H
TETIOEMKOCTH TPH TETIOOOMEHE.

Amnanuz npu nomMouuy neaarora chyauHﬁ MPaKTUYECKOro HMCIOJb30BaHUA TCIJIOBBIX CBOMCTB
BEIIECTB W  MaTepHajoB, HAmpuMep B  MENIX  HHEProcOepekeHWs:  TETIOM30JIALNS,
9HEProcOeperaone KpbIu, TEPMOAKKYMYJIISTOPHI H T. 1.

HabmnroneHue sBneHUH UCIIapeHus U KOHACHCAIUH.

Habmonenue 3a nccneqoBaHUEM MPOLECCca HCIAPEHNUS PA3THIHBIX KUIKOCTEH.

OOBsICHEHHE 110 AITOPUTMY COBMECTHO C MEIaroroM sIBJICHUH UCTIApEHHS M KOHJICHCAIIMN HA OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YUCHHS.

Habmnronenue u 00bsiCHEHHE Mpoliecca KUMEHUs, B TOM YHCIIE 3aBUCUMOCTH TeMIIepaTyphbl KUIICHUS OT
JTaBJICHUSL.

Omnpenenenre Mo TabIxIe OTHOCUTEIFHOM BIAKHOCTH BO3-IyXa.

Habmnronenue mporiecca miIaBjiIeHUs KPUCTAIMUECKOTO BEIEeCTBa, HAIPHMED, JIbJa.

CpaBHeHHe o IUlaHy Hpu I[OMOIIU meaarora MNpoHeCCOB IUIABJICHUA KPUCTANIMYECKUX TEJI
U pa3MsrYeHUs [IPU HarpeBaHUH aMOP(HBIX TeJl.

Omnpenenenue 1o Tabiaue yaeabHON TEMIOTH IIaBICHUS JIbAA.

OObsicHEHHE TI0 CXEMeE TI0CTIe 00CY>KIECHHS C IIearoroM SBJICHUH IJIaBICHUS U KPUCTALIM3AUH Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUCHHUSI.

Pemenne THUMOBBIX pacu€THBIX 337a4 B 1—2 NEHCTBUS C ONMOPOM Ha alrOpUTM, MPEIBaPUTEIHLHO
paSO6paHHBIﬁ COBMECCTHO C II€aaroroM, CBA3aHHbIX C BBIYMCJIICHUEM KOJIMYCCTBA TCIJIOTHI B ITpoHEccax
TeIIoNnEpCaaun pu IIaBJICHUU U KpUCTAJJIN3AllUU, UCTIAPCHUN Y KOHIACHCAIIUH.

AHanu3 mpyu MOMOIIHM Tearora ¢ Omopod Ha JUAAKTHUECKHA MaTepua CHTyallil MpaKTHYECKOTO
MPUMEHCHUA SIBIICHUM TUIABICHUS | KpUCTalin3aliui, HAIIPpUMEP, MNOJYUYCHHUE CBEPXYHUCTBIX
MaTepHaJioB, COJIEBas TPEJIKA U JIp.

AHanu3 npu MOMOIIM Hejxarora padoTsl 1 00BSICHEHHE IPUHIUIIA JEHCTBHS TEIUIOBOTO JBUIATEIIs.
Brruncienne koandecTBa TCIUIOTHI, BBIACIAIOMICTOCA IPHU CTOPAaHUU pas3IMYHbIX BUIOB TOIUJIUBA, U
KII nBurarens.
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2. UccnenoBanue sIBJCHHUS TEIUIOOOMEHA IMpH
CMEUIMBaHUM XOJOIHON U TOpsiueid BOJBI.

3. Onpedenenue KOIUuYecmea meniomal,
NOYHEHHO20 6000l Npu Menioodomene ¢
Hazpemuvlm MEeMmAaiIudecKum YuiuHOPOM.

4. Onpedenenue  yOenvbHOU  MeNJ0EMKOCHU

seujecmea.

. UccnenoBanue nporiecca ucrnapeHusl.

6. OmpeneneHie OTHOCHUTEIBHOU —BIIAXKHOCTHU
BO3yXa.

7. Onpedenenue yoenvHot meniomsl Niae1eHus
avoa.

(S}

OO6cyxaeHne COBMECTHO C MENaroroM 3KOJOTMYECKHX MOCIENCTBHH HCIOJIB30BAHUS ABHraTelCH
BHYTPEHHETO CTOPAaHMS, TEIUIOBHIX U THApo3IeKTpocTaHuuil (MC — 3KOIOTHS, XUMUS).

Pazjnen 7. DiiekTpuyecKkne U MATHUTHBIE fiBJIeHUs (37 1)

DJleKTpuYecKue
3apsabl.
3apskeHHbIE
TeJia H UX
B3anMoJelicTBHe
(79)

Onexmpusayus men. JIBa poma dIEKTPHYECKIX
3apsA0B. BzaumopeiicTBue 3apsDKEHHBIX — TEdl.
3axon Kynona (3asucumocmso cuvl
83AUMOOCUCMEUSL 3APAICEHHBIX Mel ON BETUYUHDL
3aps0086 U paccmosHust Medxicoy meiamu).

Onekrpudueckoe  mone.  Hanpsowcénnocme

anekmpuyeckoeo nois. Ilpunyun cynepnosuyuu
eKMpUYecKux noell (Ha KauecmeeHHOM YPOsHe).

Hocumenu 2NEKMPUYECKUX 3aps008.
Onemenmapnbviii 2NIeKMpUYecKuii 3aps0.
Cmpoenue amoma. IIpOBOJHUKH U JAAIIICKTPHUKH.
3aK0H COXpaHEHHs AIEKTPUUECKOTO 3apsa.

Hemoncmpayuu?®

1. DnexTpu3arys Tel.

2. lBa pona dJEKTPUYECKUX 3apsiioB U

B3aMMO/ICHCTBHE 3aPSKEHHBIX TEIl.

3. YcrpoiicTBO 1 ieiicTBHE DIIEKTPOCKOIIA.

4, DnexTpocTaTHuecKast MHIYKIIHS.

5. 3aKoH coXpaHEHUS IMEKTPHUCCKUX 3aPsI0B.

Dponmanshvie nadopamopHvle padbomol u
onvimol.

1. OnbITH TI0 HAOTIOACHHIO DIIEKTPU3AIIUU TEI

WHAYKIUCH U TIPH COTTPUKOCHOBEHUH.

Habmonenue 3a mpoBeIeHUEM OTIBITOB MO 3JIEKTPHU3ALMH TEJ PU CONMPUKOCHOBEHUH M MHTyKIIUEH.
HaGmtonenue 1 00bsiICHEHHE C ONOPOH Ha AMIAKTUYECKHH MaTepHa B3auMOJCHCTBHS OJTHOUMEHHO
U Pa3HOUMEHHO 3apsKCHHBIX TElL.

OOBsicHeHNE MPU ITOMOIIH TIe[arora MPHHIKIA AEHCTBHS 3IEKTPOCKOTIA.

OObsiCHEHHE COBMECTHO C I€JaroroM siBJICHUI 3JIEKTPHU3alMK IIPH CONPHUKOCHOBEHUH TEN U
MHAYKIUEN C HCIOIb30BAHUEM 3HAHUN O HOCUTENAX dJIEKTPUUECKUX 3apsI0B B BELIECTBE.
PacrniozHaBaHue u OOBSCHEHHE IO CXEME COBMECTHO C II€aroroM SIBJICHUI 3JIEKTpU3alUU
B IIOBCEJIHEBHOM JKU3HU.

Habmonenue n 00bSCHEHHE € OTTOPOIT Ha TEXHOJIOTHYECKYIO KapTy OMBITOB, HIUTIOCTPUPYIOIINX 3aKOH
COXPaHEHHUS DIEKTPUIECKOTO 3apsa.

HaOmoenue onbITOB 110 MOJEIMPOBAHNIO CHIIOBBIX JIMHUH 3JIEKTPHIECKOTO TTOJIS.

HccrnenoBanne mox pyKoBOACTBOM Iefarora AEHCTBHS 3IEKTPUYECKOrO IOJI HAa MPOBOJHUKU M
JUAIEKTPUKU
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IMocTossHHBIH
3JIeKTPUYECKHU I
ToK (17 )

DJIEeKTPUYECKUI TOK. Ycnosus cyuecmeosanust
neKkmpuyecko2o moxd. VICTOUHUKH TOCTOSIHHOTO
ToKa. J[eHCTBUS DIIEKTPUYECKOTO TOKA (TEIIOBOE,
XMMHUYECKOE, MarHUTHOE). ODIeKmpuiecKuii mox
8 HCUOKOCMSAX U 2A3AX.

Pabota W MOIIHOCTh 3JEKTPUYECKOrO TOKA.
3akon [picoyns—J/lenya. Dnekmpuueckue yenu u
nompedumenu 21eKMpUYEcKol dHepauu 6 Obimy.
OnexTpudeckas mnenb. Cuia Toka. DIeKTprUIecKoe
HanpspkeHue.  CONpOTHBICHHWE  IPOBOJHHUKA.
Yoenvroe conpomuenenue geuwgecmsa. 3akon Oma

st yuactka uenu. llocnmemoBarenbHoe U
napajuiesbHOe COEIMHCHHE MIPOBOJHHUKOB.
Kopomxoe 3amvixanue.

Jemoncmpayuu?

1. TIpoBOIHUKYU U TUDIIEKTPUKH.

2. MonenupoBaHue CUJIOBBIX JIMHUH

SIEKTPUIECKOTO TOJIA.
. UcTouHMKM TOCTOSIHHOTO TOKA.
. JlelicTBHS 3JIEKTPUUECKOIO TOKa.
. DIEKTPUYECKUHN TOK B )KHJIKOCTH.
. 'a30BbIi1 pazpsa.
. I3amepenwe Critbl TOKa aMIIEpMETPOM.
. I3MepeHne >MeKTpHUUecKOro HampsKeHHUs
BOJIBTMETPOM.
9. Peoctar u Mara3uH CONPOTUBIICHHUH.
Dponmanshsie nadopamopHvle padomol u
OnbIMObL

O NO Ol bW

JMccnenoBanue neiicTBUs 3JIEKTPUUECKOTO OIS Ha

MIPOBOAHUKH U AUDJICKTPUKH.

.COopka u npoBepka paboThl IIEKTPUUECKO LEenH

IIOCTOSHHOI'O TOKaA.

J3mepeHue u peryaupoBaHue CHIIbI TOKA.
. I3amepenue u peryimpoBaHue HAIPSIKCHUS.
Hccnedosanue 3asucumocmu cunvl moka, uoyweeo

uepe3z  pe3ucmop, om  conpomuenenus
pe3ucmopa u HanpAXCceHusl.
.Onvimsl,  demoHCmMpupyowue  3a8UCUMOCTb

NIEKMPUHecKo2o0 conpomueleHus npoeoduuka
om ezo Oﬂqul, nﬂomadu nonepevdHoco ce4eHus

HaGmonenne pa3iMyHbIX BUIOB JICHCTBHS JICKTPUUECKOTO TOKAa U OOHAPY)KEHHE COBMECTHO C
Me1aroroM 3TUX BUAOB JEHCTBUS B IOBCEAHEBHOM KU3HU.

Cbopka 1o cxeme 1 UCIIBITaHUE 1T0]] KOHTPOJIEM IIe[arora 3JeKTPUYECKON IIeTTH MOCTOSHHOTO TOKa.
Habmonenue 3a neMoHcTpaleil i3MEpeHHs CHIIbI TOKa aMIIEpPMETPOM.

HaGmonenue 3a JeMoHCTpanuei u3MepeHHs 3JIeKTPUIECKOT0 HAIPSHKEHHS BOJIETMETPOM.
IIpoBenenne m OOBSICHEHWE IIPU TOMOIIM YYHTENS OIBITOB, AEMOHCTPHPYIOIIUX 3aBHCHMOCTBH
JJIEKTPUYECKOTO CONPOTUBIICHUS] MPOBOJHHUKA OT €T0 JJIMHBI, IUIOMIAAHN IOINEPEYHOTO CEYEHHs M
MaTepHaa.

HaOmonenne 3a meMOHCTpanmed HCCIEOBaHHS 3aBHCHMOCTH CHJIBI TOKA, MPOTEKAIOIIETO 4Yepes3
PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HANIPSDKEHUST HA PE3UCTOPE.

basoBble npeacTaBieHus O MPaBUIIAX CIOKEHUS HANPSKEHUH IPU MOCIEA0BATEIbHOM COEINHEHUN
JIBYX PE3UCTOPOB.

Ba3oBele mpecTaBiIeHUs O paBMIax I CHJIBI TOKA IIPU HMapajieIbHOM COSANHEHUU PEe3HCTOPOB.
HabnroneHue 1eMOHCTpALMH Mearora 0 CUTyalusax MOCIe0BAaTEILHOTO U MapauieIbHOTO
COEJIMHEHHS IPOBOIHUKOB B IOMAIIIHUX 3JIEKTPUYECKUX CeTSIX.

Pemenne TUNOBBIX pacuéTHBIX 3afay B 1—2 AEHCTBHS C ONOPOH HAa @JTOPUTM, MPEIBAPUTEIHHO
pa3o0paHHBIE COBMECTHO C IEAaroroM C HCIONB30BaHWEM 3akoHa Oma um ¢opmyn pacuéra
JJIEKTPUYECKOTO  CONPOTHUBIIEHUS IPU MOCIEIOBATENBHOM M  TapajuleIbHOM  COEIWHEHHH
IIPOBOIHUKOB.

OmpeneneHne ¢ ONOPOM Ha TEXHOJIOTHYECKYIO KapTy II0J PYKOBOJICTBOM Iieiarora paOoThl
ANEKTPUYECKOTO TOKA, MPOTEKAIOIIETO YePE3 PE3UCTOP.

OmnpezeneHre ¢ oNOpod Ha TEXHOJIOTHYECKYIO KapTy MOJ PYKOBOJACTBOM I€AArora MOIIHOCTH
JNIEKTPUUECKOTO TOKa, BBIIEIISIEMOM Ha Pe3UCTOpeE.
Habmtonenue 3a uccnenoBaHueM 3aBHCUMOCTHU CUIIbI TOKA Yepe3 JIAMIIOUKY OT HalpsDKEHUsS Ha HEH.
Omnpenenenue ¢ onopoi Ha TEXHOJIOTMYECKYIO KapTy oA pykoBoacTBoM nefarora KI1JI HarpesaTens.
Habnronenue 3a ucciefoBaHueM IpeoOpa30BaHUs SHEPTUH IIPH NOIbEME IPy3a 3IEKTPOABUTATEIICM.
OO0BsACHEHHE [IOCIIE PACCYKICHUS C IEJaroroM U COCTABJICHUE [UIaHA-KOHCIIEKTa YCTPOHCTBA U
MIPUHIUIA ASHCTBHUS JOMAIIHUX AJIEKTPOHATPEBATEIBHBIX TPHOOPOB.

OOBsACHEHHE MOCIIE PACCYKICHUS C NIEJaroroM M COCTaBJIeHHE IIaHa-KOHCIIEKTa IPUYUH KOPOTKOTO
3aMbIKaHMA U IPUHLUIA JeHCTBUSA TIaBKUX MIPEJOXpaHUTEICH.

Pemenne THMOBBIX pacdyETHBIX 3amad B 1—2 NeHCTBHUA ¢ ONOPOH Ha auropuTM, NpEeiBapUTEIHHO
pa300paHHBIIl COBMECTHO C IEJIaroroM ¢ MCIoIb30BaHneM 3akoHa Jxoyns—IJlenna.

HabGmonenne BOSHUKHOBEHHS 3JIEKTPUIECKOTO TOKA B KUIKOCTH.
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u Mamepuana.

dlposepra npasuna cnoscenus HanpsaxceHutl npu
nocned08amenbHOM coeouHenuu 08yx
pe3ucmopos.

dlposepxka npasuna 0as  cuabl  moka  npu
napaniensHOM CoeOUHeHUU Pe3UCMOPOE.

.Omnpenenenrie pabOTBI  AIEKTPUIECKOTO TOKA,
UAYIIETO Yepe3 Pe3UCTop.

0. Ompenenenrie MOLTHOCTH 3JIEKTPUYECKOTO TOKa,
BBIZICIISIEMOI Ha PE3UCTOPE.

1. UccnenoBanue 3aBUCHMOCTH  CHJIBI  TOKa,
WAYLIETO Yepe3 JIAMIIOYKY, OT HalpsHKeHUsS Ha
HEH.

2. Onpeoenenue KIIJ[ nacpesamens.
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MarnuTHble
siBjaenus (6 1)

ITocTossnHbIe MaruuThl. B3aumonelicteue
MOCTOSIHHBIX MarHUTOB. MazHumHoe noie.
Maenumnoe none 3emnu u e2o 3nauenue 0
orcusnu na 3emne. Onvim Ipcmeoda. Macnummnoe
noae anekmpuyeckoz2o moxa. Ilpumenenue
9NEeKMPOMAZHUMO8 8 mexHuke. /lelicmaue
MA2HUMHO20 NOJSL HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb NOCMOAHHO20 MOKA.
Hcnonvzosanue snexmpoosueameneti 6
MexXHUYecKux yCmpoucmeax u Ha mpancnopme.
Jemoncmpayuu?
1. B3anmopelicTBHE ITOCTOSTHHBIX MArHUTOB.
2. MoaenupoBaHue HEBO3MOXKHOCTH
pa3zeseHus MoI0COB MarHUTa.
3. MoaenupoBaHue MarHUTHBIX
MOCTOSTHHBIX MarHHUTOB.
4. OmsIT Dpcrena.
5. MarauTHOE 1oJIe TOKa. DIEeKTPOMAarHuT.
6. [leficTBE MarHUTHOTO TOJISI HA TIPOBOIHHUK C
TOKOM.
7. DNEKTPOIBUTATEIH TIOCTOSTHHOTO TOKA.
@ponmanshsle nadbopamopHvie padbomel u
onvimol.

noJjeun

.HCCJ’IGI{OB&HI/IG MAar"amTHOI'O BSaHMOﬂeﬁCTBHﬂ
IIOCTOSAHHBIX MarHuTOB.
.HBy‘IeHI/Ie MAarsuTHOTI'O IOJIA IOCTOSAHHBIX

MAaramToOB IIpU UX 06’beZ[I/IHeHI/II/I 1 pa3aCJICHUU.

.HCCJ’IGI{OB&HI/IG I[eﬁCTBPI?[ QJICKTPHUYICCKOI'O TOKA Ha

MAarHUTHYIO CTPEJIKY.

.OHI)ITI)I, JACMOHCTPUPYIOIIHUE 3aBUCHUMOCTH CHIJIbI

BSaHMOﬂeﬁCTBHﬂ KaTyKyu ¢ TOKOM U MarHura
OT CUJIbI TOKA M HAITPABJICHUA TOKA B KaTYIIKE.

J3yuenue OedCTBUS  MarHUTHOIO IOJSA  Ha
MIPOBOJTHHUK C TOKOM.

Koucmpyuposanue  u  usyuenue  pabomul
nekmpoosucamerns.

JM3mepenue KITJ 3JIEKTPOABUTaTENbHON
YCTaHOBKH.

HccnenoBanue noj pyKoBOJICTBOM IE€JAarora MarHUTHOTO B3aUMOZEMCTBUSI TIOCTOSSHHBIX MAarHUTOB.
N3yuenue ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy O[] pyKOBOJICTBOM I€1arora MarHUTHOTO T10JIS
TTOCTOSTHHBIX MarHUTOB MPH UX OOBEAMHEHNUHN U Pa3/ICIICHHUM.

Habmronenne 3a mpoBeIeHUEM OITBITOB M0 BU3YaJTU3AIMH OIS TIOCTOSHHBIX MAarHUTOB.

N3yyenue noa pykoBOACTBOM Ie/larora siBJI€HUsI HAMarHUYMBaHUS BEIIECTBA.

HccnenoBanue COBMECTHO € MEAATOrOM JIEHCTBUS DJIEKTPUUECKOIO TOKAa HA MATHUTHYIO CTPEIIKY.
HaGmronenue 3a mpoBeleHUEM OIBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTb CUJIBI B3aMMOJECHCTBUS
KaTyIIKU C TOKOM U MarHuTa OT CUJIbl M HalpaBJIEHUS TOKA B KaTyIIKE.

AHanu3 mpu MOMOINY TeJarora CUTyaluid NpakTUYECKOTO MPUMEHEHHs JEKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKHUX YCTPOWCTBAX, MPOMBIIUICHHOCTH, MEIUIIHE).

N3yuenue ¢ onopoii Ha TEXHOJIOTHYECKYIO KapTy MO pyKOBOJCTBOM I€AArora IeHCTBUSI MATHUTHOT'O
T10JI Ha IPOBOJHUK C TOKOM.

N3yyenue ¢ onopoil Ha IUJAKTUYECKUN MaTepUall IEUCTBUS HIEKTPOABUTaTEIIS.

M3mepenue coBmectHO ¢ nenarorom KIIJI snekTpoaBUrarenbHOM yCTaHOBKH.

BazoBbie pencTaBIeHNS O PA3TUYHBIX IPUMEHEHISIX 3JIEKTPOABUTATENEH (TPaHCTIOPT, OBITOBEIC
YCTPOHCTBA U IIp.).
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DJIeKTPOMATHUT
Hasi HHAYKIHSI
44)

Onvimoi Dapaoes. Henenue
anekmpomacuumuol unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobwi noayyeHus
9neKmpuyeckol sHepeuy. DIEKTPOCTAHIMHA Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHU.
Hemoncmpayuu?®
1. UccnenoBanue SIBIICHUS JIEKTPOMArHATHOM
WHIYKIIH.

2. Onsiter ®apazest.

3. 3aBUCUMOCTh HAIPABJICHUS WHIYKIHOHHOTO
TOKa OT YCIIOBHI €r0 BOZHUKHOBEHHUS.

4. DnexTporeHepaTop MNOCTOSHHOTO TOKA.

Dponmansvuvie nabopamopuvie padonvt u
onvimol.

1. OmnelITBl WO  WCCICOOBAHUIO  SIBICHUS
JJIEKTPOMArHUTHON WHITYKIIHU: UCCIICTOBAHHE
W3MEHCHWH 3HA4CHHWS W  HANpPaBJICHUA
WHIYKIIMOHHOTO TOKA.

HpOBCI[eHI/IC COBMCCTHO C II€AAaroroM OIIBITOB IIO MCCICIOBAHHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ
WHAYKOWUWU: UCCIIEA0OBAHUC W3MEHEHUM 3HAYCHUS 1 HalpaBJICHUA HHAYKIIMOHHOT'O TOKa

Pe3epBHoe Bpems (3 1)

9 KJIACC (102 )

TemaTnueckmnii
0JI0K, TeMa

OcHoOBHoOe coJep:kaHue

OcHOBHBIE BH/IbI 1eATEIbHOCTH YYAUIHUXCS
(Ha ypoBHe y4eOHBbIX AelcTBUI)

Pasgen 8. Mexannueckue sisjaenns (40 u1)
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Mexanuueckoe
JBHIKEHHE

H CIOCO0BI €ro
onucanus (10 u)

Mexannueckoe JBIKEHHE. MarepuanbHas
touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHHYeCKOTO  JIBIDKCHHWsA.  PaBHOMepHOe
MpsSIMOJIMHEHOEe  NIBIKeHUe. Hepasnomepnoe
npamoauneunoe  osudicenue.  CpemHss — u
MEHOBEHHAs. cKopocmb mena npu
HEPABHOMEPHOM OBUINCEHUU.

Yckopenue. Pasnoyckopennoe
NPAMONUHELIHOE oguoicerue. CBoOonHOE

nageuue. Onvimot I anunes.
Pasnomepnoe osudicenue no okpysxcnocmu.
Ilepuoo u wacmoma obpawenus. Jlunetinas u
yenosasa cxkopocmu. LlenmpocmpemumenvHoe
YCKOpeHue.
Hemoncmpauyuu
1. HaGnroeHue MEXaHUYECKOTO JIBUXKCHUS
TeJla OTHOCUTEJIHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHe MyTeil U TPACKTOPHI IBIKEHUS
OJHOTO M TOTO € Tella OTHOCHTEIHHO
pa3HBIX TeJl OTCYETA.

3. IsmepeHnue  CKOPOCTH H  YCKOPCHHUS
MPSIMOJIMHEHHOTO JBIKCHHSL.

4. UccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JABIDKCHHS.

5. Habmonenue JIBAKEHUS TEeIa 110
OKpPY>KHOCTH.

6. HabOmronenre MeXaHMYECKHX  SBIICHUH,
MIPOUCXOAIIMX B CUCTEME OTCUETA
«Tenexka» mnpu e€ paBHOMEPHOM WU
YCKOPCHHOM  JIBUXKCHHH  OTHOCHUTEIILHO

KaOmHeTa (PU3UKH.

Dponmansusle nadopamopusle paoomol u

onvimul.

1. Koncmpyuposanue mpaxma ons pazeona u
danvheluec0 PAGHOMEPHO2O  OBUICEHUs.
WapuUKa Ui menexicKu.

2. OnpeneneHue cpenHeit CKOpOCTH
CKOJIBXKCHUS OpPYyCKa WM ABMKCHHUSIIAPUKA
10 HAKJIOHHOM IUIOCKOCTH.

3. OmpeneneHue  yCKOpeHHsS — Tena
PaBHOYCKOPEHHOM JIBIIKCHHH IO

pu

AHanu3 ¢ MOMOIIBIO TEAArora 1 00CyKACHHE Pa3InYHbIX IPUMEPOB MEXaHNIECKOTO JIBIKCHHUS.
OO6cyxIeHne COBMECTHO C TI€aroroM I'paHull IPUMEHIMOCTH MOJIEIN «MaTepHaIbHAS TOUKaY.
Onucanue nociie 00CyKAECHHS C MelaroroM MEXaHW4eCKOTO JBHKEHHSI pa3InuHBIMU clioco0amu
(ypaBHeHUe, TabyuIIa, TpadukK).

AHanu3 TOA PYKOBOJCTBOM Iiejarora
OTHOCHTEJIFHOCTh MEXaHUUECKOTO JIBIKCHUS.
HaOmroneHne MEXaHN4ECKOTO IBIKCHHUS TeJla OTHOCUTENNBHO PAa3HBIX TENI OTCUETA.

CpaBHeHue MyTeil U TPaCKTOPH ABMXKECHUS C OTIOPO Ha TEXHOJOTHMYECKYIO KapTy I0J] pyKOBOACTBOM
nejarora OJJHOTO M TOTO K€ TeJla OTHOCUTEIBHO PAa3HBIX TEJ OTCYETA.

AHanu3 ¢ TOMOIIBIO Neiarora Tekcta ['amuest 00 OTHOCHTEIBHOCTH IBMKCHUS; BBIIIOJIHCHNE 3aJaHUH
0 TEKCTY (CMBICIIOBOE UTEHHE).

[Mpocreiime BeIYUCICHUS 110 00pasIly CpeHeil CKOPOCTH CKOJIBXEHUs OpyCKa MM JIBUIKEHHSI IIaprKa
10 HAKJIOHHOH IUIOCKOCTH.

AHanu3 1 00CyX/ICHHE C OIOPOH Ha TEXHOJOTHIECKYIO KapTy O] PyKOBOJCTBOM I€arora croco0os
IpUOIMKEHHOTO ONPEEICHNSI MTHOBEHHOH CKOPOCTH.

OnpezesneHue Mocie pacCcy>AeHUs C eJaroroM Mo cXeMe CKOPOCTH PaBHOMEPHOTO ABIKEHUS (1IapuKa
B JKUJIKOCTH, MOZEIH 3JIEKTPUUECKOTO aBTOMOOWIIS | T. II.).

OmnpeneneHne COBMECTHO C TIE€AaroroM IIyTH, NMPOWIEHHOTO 3a JaHHBIH NPOMEXYTOK BPEMEHH, H
CKOPOCTH TeJa 10 rpadiKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JIBIKCHHUS OT BPEMCHHU.
HauaneHple mpencraBieHHE O NPUHOUNAX JEHCTBHA NPUOOPOB, HM3MEPSIOMINX
(ctimmomeTpoB).

[Ipocreiimme BeIYMCICHUS MO 00paslly IMyTH W CKOPOCTH IIPH PABHOYCKOPEHHOM IPSIMOJIHHEHHOM
JIBIDKCHUH Tella.

OmnpeneneHrue COBMECTHO C MEAAroroM MpoMICHHOTO MyTH U YCKOPEHHMS JBIKEHUS Tella Mo rpaduky
3aBHCHUMOCTH CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBI)KEHUS TeIa OT BPEMEHH.
OmnpezneneHue ¢ HIOMOIIBIO MeJjarora YCKOPeHus Tea Ipy paBHOYCKOPEHHOM JABMXESHHH 110 HAaKJIOHHON
TUTOCKOCTH.

W3mepenne mo cxeme Iocie pacCykKICHUS C IelaroroM IepHoja M 9acTOThl OOpalleHus Tesa 110
OKPYXHOCTH.

OmnpeneneHrue HAXOXKACHHUS 0] PYKOBOACTBOM II€AAarora CKOPOCTH PaBHOMEPHOTO ABWIKEHUS Tela
10 OKPY>KHOCTH.

Pemenne THMOBBIX pacuy€THHIX 3amad B 1—2 neiicTBHS C ONMOpOM Ha aNTOPUTM, HPEABAPUTEIHHO
pa3oOpaHHBIII COBMECTHO C TMI€aroroM Ha OIpeleleHHe KHHEMaTHYeCKUX XapaKTepUCTHK
MEXaHUYECKOTO JIBUIKEHHUS Pa3JINYHBIX BUJIOB.

PacniozHaBanue u npuOMKEHHOE OMMUCAHKE IO 00pa3Ily Mmocie 00CYXKIEHHS C MEAaroroM pasIndHbIX
BUJIOB MEXaHHMYECKOTO IBIDKEHHUS B NMPHPOJE M TEXHUKE (Ha MpHUMEpax CBOOOJHO Mafarolux Tel,
JIBIDKCHUS JKUBOTHBIX, HEOSCHBIX TEJI, TPAHCIIOPTHBIX CPEJCTB U JIP.).

JKHU3HCHHBIX CHTyaIIPIfI, B KOTOPBIX TIPOSABJIACTCA

CKOPOCTb
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HAKJIOHHOU TJTOCKOCTH.

4, UccnenoBanne 3aBUCUMOCTH IYTH OT
BPEMEHH TP PAaBHOYCKOPEHHOM JBIDKCHUH
0e3 HauaIbHOW CKOPOCTH.

5. Ilposepka 2unomesvl: ecau npu
PABHOYCKOPEHHOM 08UNCEHUU Oe3HAUATbHOU
CKOpOCMU — Nymu — OMHOCAMCA KAk — psio
HeUémuulx yucer, mo
coomeemcmayoujue NPOMENCYMKU
8pemenlU 0OUHAKOBbI.

B3aumoneiicTBue
Ted (20 v)

IlepBelii 3akoH Herorona. Bropoil 3axkoH
Hetotona. Tperuit 3akoH HerotoHa. [lpunyun
cynepno3uyuu cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUSI CKONbICEHUS, CULA MPeHUs NOKOA,
opyaue 8Uudbl MPeHUsl.

Cuma TsDKeCTH ®  3aKOH  BCEMHPHOTO
TATOTCHUS. YCKOpPEHHE CBOOOIHOTO IaJCHUS.
Jeuoicenue naanem gokpye Coanya (MC).
Ilepsas kocmuueckas ckopocms. Hegsecomocmo
U nepezpysKu.

PaBHOBecue MaTepHaIbHOU TOYKHU.
Abcomomno  meépooe  meno. Pasnosecue
MeEPO020 mena ¢ 3aKpeniéHHOU 0CbIOBPAUEHUSL.
MowmeHT cunsl. Llenmp mascecmu.

Hemoncmpayuu

1. 3aBUCHMOCTBH YCKOpPEHHS Tejla OT MacChl

TeJa U ACHCTBYIOLIENH HA HErO CHUJIBI.

2. Habmonenne ~ paBeHCTBa  CHII

B3aMMOJICHCTBUHU TEJI.
3. U3menenue Beca Tenia IpH YCKOPEHHOM
JIBHOKCHHH.
DpoHTAIbHBIE J1a00paTOPHbIe Pad0oTHI U
ONBITHI.

npu

1. I/ICCJ'ICI[OBaHI/Ie 3aBUCHUMOCTHU CHUJIbI TPCHUSA

CKONBXEHHUS OT CHJIBl  HOPMAaJIBHOTO
JaBJICHUSL.
2. OmpenencHue  ko3ddumuenra  TpeHHS
CKOJIB)KECHHSI.

HaOnronenue u 00Cy>KIeHHE COBMECTHO C IMEAAroroM OIBITOB C JBMXKCHHEM Tella MPU YMEHBIICHUH
BJIMAHUS APYTUX TN, IPETSTCTBYIOUUX ABUKEHUIO.

AHamm3 To cXeMe TOCJie PACCYy)KACHHS C IeNaroroM TeKcTa [ammies ¢ ommcaHHeM MBICICHHOTO
IKCIEPUMEHTA, O0OCHOBBIBAIOIIETO 3aKOH HMHEPIIMHU; BBIMOJHEHHE 3aJaHHi MO TEKCTY (CMBICIOBOEC
YTEHUE).

OO6cyxkaeHne moj pyKOBOJCTBOM IMEAarora BO3MOXHOCTH BBITIOJHEHHS 3aKOHA WHEPIIMU B PA3IUYHBIX
CHCTEMAaxX OTCUETa.

HaOnromenue u 00CyXICHHE COBMECTHO C IIEJArOroM MEXaHHUYECKUX SBJICHUH, MPOUCXOJSAIIUX B
cucreMme orcuéra «Temnexka» mpu e€ paBHO-MEPHOM U YCKOPEHHOM JIBI)KEHUH OTHOCHUTENFHO KaOnHeTa
(huzuKm.

JlelicTBUs ¢ BEKTOpaMU CUJI: BBIIIOJIHEHHUE 33JaHUI 110 CJI0KEHUIO U BBIYMTAHUIO BEKTOPOB.
HabmoneHne 3a MpoBeIEHHWEM OMBITOB, JEMOHCTPHUPYIOIIMX 3aBHCHMOCTh YCKOPEHHS Tela OT
MPUJIOKEHHON K HEMY CHJIBI U MaccChl Tea.

AHanu3 1 00BSICHEHHE C ONIOPOH Ha TEXHOJIIOTHYECKYIO KapTy IOl PYKOBOJCTBOM II€Iarora sSBJICHUH C
KCII0JIb30BaHUEM BTOPOIo 3akoHa HproTOHA.

Pertenue THMOBBIX pacuETHBIX 3a7ay B 1—2 JeWCTBUS ¢ ONOPOH Ha AJTOPHUTM, MPEABAPUTEIHHO
pa3o0paHHBIA COBMECTHO C TEAAaroroM C HCIIOJIb30BaHHEM BTOPOro 3akoHa HploTOHa M mpaBuia
CJIO’KEHHUSI CUII.

OrnpeneneHre COBMECTHO C MEJIATOTOM JKECTKOCTH MPYKUHBI.

AHanu3 CUTyallii ¢ OMmopoil Ha TEXHOJOTHYECKYI0 KapTy TOJ PYKOBOJCTBOM I€Jarora, B KOTOPBIX
HaOIroMaroTCs ynpyrue nedopMannm, i X 00bICHEHHE C HCIOJIh30BaHUEeM 3aKkoHa ['yka.

Pemenne THUMOBBIX pacyETHHIX 3agad B 1—2 NeHCTBHSA C OMOpPOW Ha aNrOpUTM, IPEIBAPHUTEIBHO
pa3o0paHHBIH COBMECTHO C IIEJaroroM ¢ MCIIOJb30BaHUEM 3aKoHa ['yKka.

HccnenoBanue npy NOMOUIM MEJArora 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CUIJIBI HOPMAJIbHOT'O
nasiieHus. CoBMeCTHOE 00CYXKIECHUE Pe3yIbTATOB UCCIICTOBAHMS.

OnpezenceHue Mo KOHTPOJIEM TIeIarora ¢ Ormopoi Ha KOHCIIEKT KO3 (UIIHMEHTa TPSHUS CKOIBKCHHS.
M3mepeHure ¢ MOMOILBIO MeJarora Cuibl TPEHUS MOKOSL.

Pemenne THIOBBIX pacdyETHBIX 3amad B 1—2 neilcTBUS ¢ OMOpOI Ha alrOpUTM, MPEABAPUTEIHHO
pa300paHHBI COBMECTHO C IIEArOrOM C HCITOJIb30BAHUEM (POPMYIIBI TS CHIIBI TPSHUSI CKOJIBKCHUS.
AHanmu3 MO cXeMme MOocle PacCyXIACHHS MeAarora O JIBMIKEHUH TeJl TOJBKO TOJ JEHCTBUEM CHIIBI
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3. Ompezenenue )XECTKOCTH MPYIKUHBIL.

TSKECTH — CBOOOTHOTO TTaICHUS.
OO0BsAcHEHHE TI0J] pPyKOBOJCTBOM II€1arora He3aBUCHMOCTH YCKOPEHHUSI CBOOOIHOTO MAaJeHHUS OT MacCHI
Tena.

OI1eHKa COBMECTHO C TICITarOrOM BEJTHYMHBI CUITBI TATOTCHHS, ICHCTBYFOIICH MEXy IBYMsI TeIIaMHU (IIs
Pa3HBIX Macc).

AHanu3 ¢ omopoil Ha MUAAKTUYECKUU MaTepHan IBWKCHHS HEOCCHBIX TEN IMOJ JCHCTBHEM CHIIBI
TATOTCHHUS (C UCTIOJIF30BAaHUEM JOMOTHATEIBHBIX HCTOYHUKOB MH(DOPMAITHH).

PemieHne THIOBBIX PacyETHBIX 3agad B 1—2 NCHCTBHS C OMOPOH HAa AJITOPHTM, IPEIBAPUTEILHO
pa300paHHBII COBMECTHO C IEAArOroM C MCIIOIB30BAHUEM 3aKOHA BCEMHUPHOTO TATOTEHUS U (POPMYIIBI
JUTS pacdéTa CHIIBI TSHKECTH.

HaGumonenue 1 o0cysxaeHue ¢ OMOLIBIO TIeJ[arora ONbITOB 110 U3MEHEHHIO Beca Tella PU YCKOPEHHOM
JBUXKCHUU.

AHanu3 ¢ MOMOIIBIO TTeJjarora YCIOBH BOSHIKHOBEHHSI HEBECOMOCTH U ITEPETPy3KH.

Pemenne THIOBBIX pacdETHBIX 3amad B 1—2 neicTBUS ¢ OMOpOi Ha alTrOpUTM, MPEABAPHTEIHHO
pa300paHHBIN COBMECTHO C IIEJaroroM Ha OlpeAeICHHE Beca Tella B Pa3INIHBIX YCIOBHSIX.

AHanu3 ¢ omopol Ha TEXHOJIOTMYECKYIO KapTy MOJ PYKOBOJCTBOM IEAarora Cuj, NeHCTBYIOIIUX Ha
TeJO0, MOKOSIIEeecs Ha OTIope.

OmnpezesneHne ¢ MOMOIIBIO TIeJjarora MeHTpa TSHKECTH Pa3InIHbIX Tedl.
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3aKOHBI

COXpaHeHHsI
(10 v)

Wmnynec  Tema.  H3zmenenue  umnynvca.
Hmnynve cunel. 3aKOH COXPaHEHUS] UMITYJIbCA.
PeaktuBHOe aBmxenue (MC).

Mexanuueckas pabora 1 MouiHocTh. PaboTa
CHI TSDKeCTH, ynpyzocmu, mpenus. Céa3v
oHepeuu u pabomol. IloTeHUMaNbHAsS SHEPTHUS
TeNna, TOAHSATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
Ilomenyuanbnas sHepeusi coHcamou nPyIHCUHBL.
Kunernueckas SHEprusl. Teopema 0
KUHemuyeckou dHepeuu. 3aKOH COXPaHEHUs
MEXAHUYECKOM SHEPIUU.

Hemoncmpauyuu
1. Tlepenaua ummynabca IpU B3aUMOACHUCTBHU

TeJl.

2. IlpeobGpazoBanus
B3aUMOJCHCTBUU TEIL.

3. CoxpaHeHHe UMITYJIbCa IIPH HEYIIPYTOM
B3aUMOJECHCTBUM.

4. CoxpaHEeHHE MMITyJIbCa IPHU aOCOTIOTHO

YIPYrOM B3aUMO/ICHCTBHH.

Hab:mroneHne peakTHBHOTO JIBIDKCHUS.

6. CoxpaHeHHEe MEXaHHYECKOI YHEPTHH NPH
CBOOO/IHOM TTaICHUH.

7. CoxpaHeHNE MEXaHUYECKON SHEPTUH IPU
JBIDKEHHUH Tella o1 AeHCTBUEM IPY>KUHEI.
@ponmanshsle nadbopamopHvle padbomel u

onvimbul.

1. Ompenenenue pabOTHl CHJIBI TPEHUs IPU
paBHOMEpHOM  JIBIDKEHMHM  Tela  II0
TOPHU30HTAIILHOM MOBEPXHOCTH.

2. Omnpenenenre paboThI CHIIBI YIIPYTOCTH MU
nogséMe  Tpy3a € HCIOJIb30BaHUEM
HETIOJIBIKHOTO U TTOJIBH)KHOTO OJIOKOB.

3. H3ydeHue 3aKoHa COXpaHEHHs] SHEPTHU.

SHEPTUU pu

o

Habmonenne u 00cyxieHre ¢ MOMOIIBIO NIE1arora OMbITOB, AEMOHCTPUPYIONINX Nepeaady UMITyJIbca
IpU B3aUMOJACHCTBUH TEJ, 3aKOH COXPAHEHHs HMITyJIbca NPH aOCONIOTHO YNPYTOM M HEYNPYroM
B3aUMOJIEUCTBHUH TEI.

HaOmonenne neMOHCTpalMy Iefarora CUTyaluid B OKpYXKalollel JKU3HHU C MCIIOJb30BAaHHEM 3aKOHa
COXPaHEHHS UMITYJIbCA.

PacnozHaBaHue ¢ OmOpPOM HAa TEXHOJOIMYECKYIO KapTy IIOJ PYKOBOJACTBOM IE[Arora SBICHUS
PEaKTUBHOTO NBIKEHUS B ipupoie u Texuuke (MC — Onosiorus).

IIpuMeHeHre COBMECTHO C IEAArOoroM 3aKOHA COXPAaHEHWs HUMITyNbca JUId pacdéra pe3ybTaToB
B3aUMOJEHCTBUST Ten (Ha TpHMepax HEYNpyroro B3aMMOJCHCTBHSA, YIPYTOTro IIEHTPAIbHOTO
B3aUMO-JICHCTBHS IBYX OJMHAKOBBIX TE€J, OJHO U3 KOTOPHIX HEMOA-BIXKHO).

Pemenne THNOBBIX pacu€THBIX 3a1ad B 2—3 JEHCTBHS C OMOPOW Ha alrOPHUTM, MPEIBapUTEIHLHO
pa300paHHBII COBMECTHO C II€JaroroM ¢ HCIOJIb30BAaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
OmpeneneHre ¢ ONOPO Ha TUAAKTUUECKUM MaTepuall paboThl CHIIBI YIPYTrOCTH MPHU MOIBEME Tpy3a
C MCIOJIb30BaHUEM HETIO[BHIKHOT'O U TTOJIBUXKHOTO OJIOKOB.

W3mepeHue cOBMECTHO € I€JaroroM MOLHOCTH.

H3mepeHue ¢ HOMOIIIBIO [e1arora MoTeHIUaIbHOM SHEPTUH YIIPYro 1e(OPMUPOBAHHOM NPYKHHBI.
H3MmepeHne coBMECTHO C NEAAroroM KHHETHYECKOM YHEPTUHU Tefa MO AJIMHE TOPMO3HOTO MyTH.
HabmoneHne 3a SKCIepUMEHTAIBHBIM CPaBHEHHEM M3MEHEHUS MOTCHIMAIBHON W KHHETHYECKOM
SHEpruM Teja NpU JBMKEHHUU 110 HAKIIOHHOW IJIOCKOCTH.

HabmoneHne 3a SKCIEpUMEHTATBHON MPOBEPKOH 3aKOHA COXPAHCHHS MEXaHHMYECKOH SHEPTHH IMpH
CBOOOIHOM TTaICHUH.

IIpuMmeHeHHe Ha HayaJbHOM YPOBHE, C OIOPOM Ha NUAAKTUYECKUM MaTepuall 3aKOHA COXPaHEHUs
MEXAaHUYECKOH dHEPTUu AJis pacuéra MOTEHIUAIBHON U KUHETUYECKOM SHEPrull Tena.

Pertenne TUMOBBIX pacu€THBIX 3amad B 1—2 ACWCTBHUS C OMOPOIl Ha aJrOPUTM, MPEIBAPUTEIHHO
pa3o0paHHbI COBMECTHO C I1€1aroroM ¢ UCTOJIb30BaHHEM 3aKOHA COXPAHEHHUSI MEXaHNUECKON SHEPTHH.

Pa3znen 9. Mexanuyeckue Kojeoanus u BoJHbI (15 v)
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Mexann4eckue
KoJiedanus (7 4)

KonebarenpHoe  mBuwkeHue.  OCHOBHBIC
XapaKTePUCTUKU KoJieOaHUI: Mepuojl, 4acToTa,
aMIuTyaa. Mamemamuueckuil U RPYHCUHHDBLU

masmuuku.  Ilpespawjenue  sHepeuu  npu

KoJIeOAMenbHOM OBUNCEHUIL.

3aryxarommue KoyieOaHus. BBIHYXICHHbBIE

KoJyieOanus. Pe3onanc.

Jemoncmpayuu?

1. HaGmronenue KoneOaHmii  Tex oI
JNIEACTBHEM CHIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

2. Habmonenue koneGaHuii rpy3a Ha HUTH U
Ha NpYyKHHE.

3. HaGnionienue BBIHYX/IEHHBIX KOJIEOaHUH U
pe30oHaHca.

Dponmanvuvie nadopamopuvie padomol u

onvimbul.

1. Onpenenenue  4acToThl W IEpUoja
KoJIeOaHMH MAaTEMaTH4eCKOr0 MasTHHKA.

2. OnpeneneHne  4acToThl M IepHoja
KoJIecOaHUH TPYKMHHOTO MAasTHUKA (MM
AJIEKTPOHHAS IEMOHCTPAITHS).

3. UccnenoBanne  3aBHCHMOCTH — TEpHOnA
KoJIeOaHMH MOJIBEIIICHHOTO K HUTH T'py3a OT
JUTUHBI HUTH.

4. UccnenoBaHne  3aBHCHUMOCTH  IIEPHOAA
KoneOaHWi TMpPYKMHHOTO MAasTHHUKA OT

MacChl rpys3a (mm SJIEKTPOHHAs
JIEMOHCTPAIIHS ).
5. TIposepka HE3aBHCUMOCTH neproa

KoneOaHui rpy3a, HOJABEIICHHOTO K HHTH,
OT Macchl Ipy3a.
6. OnbITHL, JEMOHCTPUPYIOIINE 3aBHCUMOCTh

neprosa KoJieOaHui NPY>XHHHOTO
MasTHHKA OT MacChl Ipy3a M KECTKOCTH
TPy >KUHBL

7. 3MepeHne  yCKOpPEHHsS  CBOOOJHOTO
nageHUs (nm JNIEKTPOHHAS
JIEMOHCTpaLusl).

Habmonenue konebaHuil mMoja JASHCTBHEM CHJI TSDKECTH M YIPYTOCTH W OOHApYKEHUE MPU TTOMOIIH
neiarora nNoJO00HbBIX KOJICOAHUI B OKPYKAIOIIEM MUpE.

AHaJn3 COBMECTHO C [TE1aroroM KoJjicOaHuii rpy3a Ha HUTH U Ha npykuHe. OnpeneseHne Mo aropurMy
9acTOTHI KOJICOAHUH MaTEeMaTUIECKOTO U MPYKUHHOTO MasiTHUKOB.

HabmoneHne 1 00bSICHEHHE C TOMOIIIBIO TIEIarora siBICHIsI PE30HAHCA.

HccnenoBanme ¢ Omopoi Ha alrOpUTM, MPEIBAPUTEIBLHO Pa300paHHBIN COBMECTHO C TIE€IArorom,
3aBHCUMOCTH TIepUO/ia KOJIeOaHUH MOABCIICHHOTO K HUTH I'py3a OT JJINHBI HUTH.

TIpoBepka ¢ Ormopoii Ha TEXHOJIOTMYECKYIO KapTy IO PYKOBOACTBOM II€arora He3aBUCUMOCTH TIEPHOIa
KoniebaHui rpys3a, MOABEIICHHOTO K JICHTE, OT MacChl Ipy3a.

Habmonenue u 00Cy»x)IeHUE N0 PYKOBOACTBOM MEIArora OMBITOB, IEMOHCTPUPYIONIMX 3aBUCUMOCTb
nepro/ia KoebaHuii PYKUHHOTO MasITHHUKA OT MacChl TPy3a U KECTKOCTH MPYIKHHBIL.

[IpumeHeHre ¢ MOMOUIBIO TIEarora MaTeMaTHIeCKOT0 U MPYKUHHOTO MAasSTHUKOB B KA4eCTBE MOJIENEH
JUTSL OTIMCAHUS KOJIEOAHUI B OKPYKAIOIEM MHpE.

PerieHre THMOBBIX PacuETHBIX 3a7ad B 1—2 AelCTBUSI ¢ OMOPOM Ha alNrOpUTM, MPEABAPUTEIHLHO
pa300paHHbIil COBMECTHO C IEaroroM, CBS3aHHBIX C BBIYHCICHHEM UITH OLEHKOH 4acTOThl (Iepro/ia)
KoneOaHui
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MexaHuueckue
BOJIHBI. 3BYK
8w

Mexanuueckue BOJIHBI. CaoiicTBa
MEXaHUYECKHX BOJIH. Ipooonvhule u
nonepeunvie 60Hbl. [JIUHA GONIHbL U CKOPOCHb €€
pacnpocmpanenus. Mexanuueckue GoNHbL 8
meépoom merne, ceicmuueckue eonnvt (MC).

3ByK. [pomxocme 36yka u vlcoma MOHA.
Ompaoicenue 368yka. Ungpaszeyx u yiompassyx.

Jemoncmpayuu?

1. PacnpocrtpaneHnue
MOTIEPEYHBIX BOJIH.

2. HabmroneHue 3aBUCMMOCTH BBICOTHI 3BYKa
OT YaCTOTHI.

3. AKYCTHYECKHI pe30HaHC.

IMPOJAOJBHBIX u

OOGHapyKEeHHE 1 aHAJIH3 C TIOMOILBIO TTEIarora BOJHOBBIX SIBIICHUI B OKPY)KAIOLIEM MHUpE.
HaOnroeHne COBMECTHO C TENaroroM pacipoCTPaHEHMs! MPOJOJBHBIX M IOMEPEYHBbIX BOJH (Ha
MOJIEITH) 1 OOHAPYKCHUE aHAIOTHYHbBIX BUAOB BOJH B MPUPOJE (3BYK, BOISHBIC BOJIHBI).

Beruncnenue B 1—2 meficTBUs ¢ OMOPOil HA alTOPUTM, MPEABAPUTEIHLHO Pa30OpPaHHBIA COBMECTHO C
[e[arOrOM JUTHHBI BOJIHBI U CKOPOCTH PACTIPOCTPAHEHHUS 3BYKOBBIX BOJIH.

HaOmronenne 3a 3KCIEPUMEHTAJBHBIM OINpPEICICHUEM TIPAaHMI] YaCTOThI CIBIIIUMBIX 3BYKOBBIX
KoJsie0aHuH.

HaburoieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHCIE C UCTIOIb30BAHUEM MY3bIKAIbHBIX
MHCTPYMEHTOB).

Ha6uronenune 1 00BbsICHEHHE € MOMOIIIBIO MIEarora sBICHUs aKyCTHYECKOTO Pe30-HaHCa.

YreHue COBMECTHO C negaroroM OpUuruHajJbHOI'O TCKCTA, HOCB}IL[IéHHOFO HCIOJIb30BAHUIO 3BYKa (l/l.]'lI/I
YIABTPa3ByKa) B TEXHHUKE (IXOJIOKALMSI, YIBTPa3ByK B MEUIIUHE U JIP.); BBIMOIHEHHE 3aJaHUH 10 TEKCTY
(CMBICTIOBOE YTEHUE)

Pa3znen 10. DiieKTpOMarHuTHOE MOJI€ ¥ AJIEKTPOMATHUTHbIE BOJHBI (8 1)

DJIeKTPOMATHUT
Hoe 1oJie

U 3JIEKTPOMATHH
THBIE BOJIHBI

8 1)

DNeKTpOMarHUTHOE oJie.
DNeKTpOMarHUTHbIE BOJIHEL. Cesoticmesa
91EeKMPOMASHUMHBIX BOJIH. Hlxana
neKmpomacHumHelx ~ 601H.  Hcnonv3osanue

DNEKMPOMACHUMHbBIX 60JIH 0J151 COMOBOIL CEA3U.

OeKTpoMarHuTHas pupoja CBETa.
CxopocTb cBeTa. BoinHOBEIE CBONCTBa CBETA.
JMemoncmpayuu?

1. CpoiicTBa 3JIE€KTPOMAarHUTHBIX BOJTH.
2. BonHOBEIE CBOMCTBA CBETA.
Dponmansuovie nadopamopHvle padomol u
onvimol.
1. 3yyeHne CBOWCTB 3IEKTPOMAarHUTHBIX
BOJTH C IOMOIIBI0 MOOHJIBHOTO TeedoHa.

[MocTpoeHre MPOCTHIX PACCYKICHUH HA OCHOBE IMOATOTOBJICHHBIX BBIPAXKCHUN, OOOCHOBBIBAIOIIIX
B3aMMOCBSI3b 3JIEKTPUUECKOIO U MAarHUTHOTO MOJIEH.

Habmonenne 3a SKCIIepUMEHTAIBHBIM W3YUYEHHEM CBOWCTB 3JICKTPOMArHUTHBIX BOJH (B TOM YHCIE C
MTOMOIIIBI0 MOOWITBHOTO TeedoHa).

AHanu3 ¢ NOMOUIbIO Melarora pEHTT€HOBCKUX CHUMKOB Y€JIOBEUECKOIO OpraHu3Ma.

AHanu3 COBMECTHO C ME1aroroM TEKCTOB, OMMCHIBAIOLINX MPOSABICHUS 3JEKTPOMArHUTHOTO U3ITY4ECHUS
B IIPUPOJIC: )KUBBIC OPTaHU3MBI, H3IyICHU HEOCCHBIX TN (CMBICIIOBOE UTCHHUE).

Pacnio3snaBanue u aHanu3 pa3aMvHbIX NPUMEHEHUH 3JIEKTPOMATrHUTHBIX BOJH B TEXHUKE C OMOPOU Ha
TEXHOJIOTHYECKYIO KapTy N0/l pyKOBOACTBOM IeAarora.

Pertenue THMOBBIX pacyéTHBIX 3a7ad B 1—2 JCWCTBUS C ONOPOH Ha AJTOPHUTM, HPEIBAPUTEIHHO
pa300paHHBI COBMECTHO C MEAAroroM ¢ UCIOJIb30BaHHEM (hOPMYIT [T CKOPOCTH DJICKTPOMATHUTHBIX
BOJIH, IJIMHBI BOJIHBI U YaCTOTHI CBETA.

Pa3znen 11. CeeroBbie siBaenusi (15 4)
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3aKoHbI
pacnpocTpaHeHH
s ceera (6 1)

JlydeBass monens cBeta. VCTOYHHMKH CBeETa.
Ipsivonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynor. OTpakeHUE CBETA.
ITnockoe 3eprano. 3axon ompasicenust ceema.
IIpenomnenue cBeta. 3aKOH MPEITOMIICHHUS
cBera. [lonHoe 6HympenHee ompagicenue ceema.
Hcnonvzoeanue noinozo 6HympenHe2o
OMpadicenUsi 8 ONMUYECKUX C8ENO0BOAX.

Hemoncmpayuu?®

1. TIpssmosMHEHHOE pacTIpOCTpaHEHHE CBETA.

2. OtpaxeHne cBeTa.

3. TToyueHre nU300pakeHUI B IJIOCKOM,
BOTHYTOM U BBIITYKIJIOM 3€pKaJiax.

4. TIpenomieHue cBeTa.

5. Ontuueckuii CBETOBOI.

dponmansusie nadbopamophsie padomeol u
onvimol.

1. UccnenoBanue 3aBUCHUMOCTH yria
OTpPaXXCHUsI CBETOBOrO Jiyda OT yria
MaeHHUS.

2. 3yyeHue XapakTepHCTHK H300pakeHUs
Mpe/IMETa B IIIOCKOM 3epKaJe.

3. Uccnenosanune 3aBUCHMOCTH yriua
MPEJIOMJICHUSI CBETOBOTO Jiyda OT yIJia
MaJICHUS HA TPAHUIIEC «BO3IYX—CTECKIION.

HaOmonenne oOmbITOB, IEMOHCTPUPYIONIMX SBICHHE NPSAMONMHEHHOTO PpaclpOCTPAaHCHHS CBETa
(BO3HHKHOBEHHUE TCHU U MOJYTEHN), M NX HHTEPIPETAIHS C UCIIOIb30BaHUEM MOHATHS CBETOBOTO JIy4a.
OOBsicHEHHE W MOJEIMPOBAHHUE TIOCIE PACCYXKICHUS C IEAAaroroM Mo CXEME COTHEYHOTO M JIyHHOTO
3aTMEHHH.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTHYECKYIO KapTy MOJA PyKOBOACTBOM I€Jarora 3aBUCUMOCTH yIjia
OTpa)Ke€HHsI CBETOBOTO Jy4a OT yIJIa MaJeHHs.

W3yueHne ¢ moMoIIpo egarora CBOMHCTB H300paXXEHUsSI B INIOCKOM 3EpKalle.

Habmonenue 1 00bsicHeHnE COBMECTHO C TIEJIaroroM OIBITOB I10 MOJTY4EHHIO N300paskeHNH B BOTHYTOM
M BBIIYKJIOM 3epKaiiax. Habnroenue u 00bsICHEHUE TT0CTIe PacCy K ICHHS C IIE1aroroM 1o CXeMe OIbITOB
10 MPEJIOMIICHHUIO CBETA HA IPAHULE PA3JIMYHBIX CPEJ, B TOM YHUCIE OIBITOB C IIOJHBIM BHYTPCHHUM
OTPaKCHUEM.

HccnenoBanne mox pyKOBOACTBOM Ie€Jarora 3aBUCUMOCTH YIja HpEIOMIIEHHs OT yria MajcHus
CBETOBOTO Jy4a Ha TPAHULE «BO3LYX—CTEKIION.

PacniozHaBaHue ¢ IOMOIIBIO NEAArora sIBJICHUM OTPaKCHUs U IPEJIOMIICHUSI CBETa B IIOBCEIHEBHOM
JKU3HU. AHAIHU3 U OOBSICHEHHE COBMECTHO C MIEIarOTrOM SIBICHMS OITHYECKOTO MUPAXa.

Pemenne THNOBBIX pacu€THBIX 3a1ad B 1—2 NeWCTBHS C OMOPOW Ha alrOpPUTM, MPEBapUTEIBEHO
pa300paHHBII COBMECTHO C TI€J]ar0rOM C UCIIOJIb30BAHIEM 3aKOHOB OTPAKEHUS U TIPEIIOMIICHHS CBETA.

JInH3bI
U ONTHYECKHE
npu6opsI (6 1)

Jlunza. Xopn nyuedr B nmH3e. Onmuueckas

cucmema  omoannapama, MuKpockona — u
meneckona (MC). [naz kax onmuueckas
cucmema. bnuzopyxocmo u danvnozoprocme.
Jemoncmpayuu?

1. Xon mydeii B coOuparomieii TuH3e.

2. XoJ myde B pacCeHBaIOIICH JINH3E.

3. [Nomy4yenne M300paXKeHUA C TOMOIIBIO
JINH3.

4. TTpuHDUT JNIEWCTBUS
MHKPOCKOIIA M TEJIECKOTIA.

5. Mozens riasa.

Dponmansvusvie nabopamopuvie padomvl u

(hoToamnmapara,

[TonydeHure 1o KOHTPOJIEM Telarora H300pa)xKeHHH ¢ TOMOIIBIO COOUpAIOIIel U pacceuBaroIIeH TUH3.
OmnpeneneHue ¢ ONopoii Ha aJITOPUTM Pa3pabOTaHHOT'O COBMECTHO C Ie1aroroM (PoOKyCcHOTo pacCTOSIHUS
Y ONTHYECKOM CUITBI COOMPAIOILEil JTUH3BI.

AHanmm3 COBMECTHO C IEAaroroM yCTPOMCTBA U MPUHIIAIIA JEHCTBUS HEKOTOPBIX ONTHIECKUX PUOOPOB:
(hoToanmapara, Mukpockorna, reneckona (MC — GuoJorus, acTpOHOMHUS).

AHanu3 ¢ Omopoi Ha TEXHOJOTHYECKYIO KapTy MOl pyKOBOJICTBOM TIe/larora siBJICHUH OJIM30PYKOCTH U
JTATEHO30PKOCTH, pUHIHMA AeiHcTBII 09koB (MC — Onomorus).
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onvlmol.
1. ITonyyenue W300paKeHUH C TMOMOIIBIO
cOOUpAarOIIeH JIUH3BL.
2. Onpenenenue (OKYCHOTO PpacCcTOSHHUS U
OTITHYECKOM CHITBI COOMPAFOIIIEH JIMH3BI (AITH
ANIEKTPOHHAS AEMOHCTPALIHS).

Pasznoxkenue
0eJIoro cBeTa
B cnektp (3 v)

Pasznoocenue 6enozo ceema 6 cnexmp. Onvimul
Hviomona. Cnodcenue cnekmpanbHulX Y6emos.
Hucnepcus ceéema.

Jemoncmpayuu?®

1. PaznoxeHue 6eI0ro CBETa B CIIEKTP.

2. [Tonyyenune Genoro cBeTa Npy CI0XKECHUN

CBETa Pa3HbIX LBETOB.
®dponmansuvie n1adopamopHsie padomol u
onvimel.
1. OnbITEl 1O pas3lioKEHHIO0 OENoro cCBeTa B
CIICKTP.

2. OUBITH IO BOCHPHATHIO I[BETA MPEIMETOB
Opy WX HAOMIOAEHHH 4Yepe3 IBETOBBIC
(UIBTPEL

HaGutoienue COBMECTHO ¢ 1e1aroroM 1o pasiioxKeHHI0 0eI0ro CBEeTa B CIIEKTP.

Habmonenne u 00psicHeHNE Ha 6a30BOM YpOBHE IT0JT PYKOBOACTBOM II€AArOra OIBITOB O MOTYYCHHIO
6eroro cBeTa NpH CIOKEHUH CBETA PAa3HBIX I[BETOB.

[TpoBenenue U 00OBICHEHUE O] PYKOBOJCTBOM II€JJarora OMBITOB 110 BOCHPUSTHIO LIBETa NPEIMETOB
IPU UX HaOJIIOIEHUH Yepe3 LIBETOBbIE (DHILTPHI (LIBETHBIE OUKH).

Pa3znen 12. KanrtoBble siBieHus (17 1)

HUcnyckanue

H TNOIJIOIIeHue
cBeTa aToOMOM
CR))

Onvimor Pezepgpopoa v mnaneTapHasi MOJICITb
aroma. Monens aroma bopa. Hcnyckanue u
noerowenue  ceema  amomom.  Keanmor.
Jlunetivamole cnekmpboi.

O0cykIeHue ¢ TOMOLIBIO TIearora ey onbIToB Pesepdop/a no uccieaoBaHnio aTOMOB, BbIABHIKEHHE
THIIOTE3 O BO3MOJKHBIX PE3y/bTaTaxX OMBITOB B 3aBUCHMOCTH OT IPEAINOJIAaraéMoro CTPOECHHUS aTOMOB,
(hopMyHpOBaHHE BHIBOJOB U3 PE3YJILTATOB OIBITOB.

OO6cyxIeHre ¢ ONopoi Ha TEXHOJOTMYECKYI0 KapTy MOJ PYKOBOJCTBOM I€Aarora HMpOTHBOPEUMit
TUTAHETAPHON MOZEIN aTOMa M OCHOBaHUH [T TUIIOTE36l bopa 0 cTannoHapHBIX OpOHUTaX IIIEKTPOHOB.
HabmoneHne cOBMECTHO € MEJaroroM CIUIONIHBIX M JIMHEWYATBIX CIIEKTPOB HM3IIyUCHHS Pa3IAYHBIX
BernecTB. OOBSCHEHHE C OTIOPOl HA MTUIAKTUICCKUN MaTepUal JIMHEIYAThIX CIICKTPOB U3ITYYCHUS.

Crtpoenue
aTOMHOTIO s1/Ipa
(6 1)

PamnoakTuBHOCTE. Arbgha-, bema- u eamma-
uznyyenus.  CTpoeHHE  aTOMHOIrO  sjpa.
Hyxknounas modenv amomuozo aopa. Hzomonbi.
Paouoaxmusnvie npespaujeHusl. Ilepuoo
NnoIYpacnada amomHuIx s0ep.

Hemoncmpayuu

1. CexTps! U3IIy4eHHs U OTJIOICHNUS.

OO6cyXIneHre COBMECTHO C MeJaroroM BO3MOXKHBIX THIIOTE3 O MOJAETISIX CTPOCHHS SApa.

OrnpeneneHue Mo cXxemMe ¢ UCHOJIb30BaHUEM METOAMYECKOT0 MaTrepualia MoJ pyKOBOJICTBOM Ieaarora
coCTaBa AACP MO 3aJaHHBIM MACCOBBIM MU 3apsAA0BbBIM YHUCJIaM H 110 IIOJIOXCHHUIO B nepnozu/mecxoﬁ
cucreme 31eMeHTOB (MC — xumus).

AHanu3 ¢ oropoi Ha TEXHOJIOTHYECKYIO KapTy O PYKOBOJICTBOM IIe/Iarora M3MEHEeHHs COCTaBa sapa
H €T0 TIONIOKEHAS B TIEPHOANTECKOiT creTeMe Tipr  -paauoakTuBHOocTH (MC — Xumus).
HcernenoBanme ¢ TIOMOTIBIO TIe1arora TpeKos | | ~4acTHIl [0 FTOTOBBIM (poTorpadusaM.

57




2. CniekTpsl pa3InIHBIX Ta30B.

3. Criektp Bomopoa.

4, HaOmoieHue TpekoB B kamepe BunbcoHa.

Dponmanvnsle nadbopamopHvie padomol u
onvimol.

1. Habmooenue cnaiowHvix u JuHenyamvix

CHEeKMPO8 U3NYYEHUsL.
2. UccnenoBaHue TPEKOB: H3MEPCHHUE SHEPTHH

HaOmonenne 3a neMoHcTpanyeld paboThl U3MEPEHUS paJlallioHHOro (hOHA C MOMOLIBIO T03UMETpa,
OLIEHKA €r0 HHTEHCUBHOCTH.

AHanu3 COBMECTHO C IEAaroroM OMOJOTHYECKMX HW3MEHEHHH, MPOHUCXOMAIINX IOJ JeHCTBHEM
paaroakTuBHBIX u3iydeHuit (MC — Ouosorus).

HaOmonenne neMoHCTpanuu 00 HCIONB30BaHHE PAIMOAKTUBHBIX M3NydeHui B MmenuunHe (MC —
Ouomnorus).

4acTUIBl MO TOPMO3HOMY MyTH (IO
¢dororpadusim) (nmu 31EeKTPOHHAsI
JEMOHCTPAIIHS).
SnepHbie SnepHble peakuuu. 3aKoHBl CcoXpaHeHHs | PerleHue THMOBBIX PAacu4ETHBIX 3a7ad B 1—2 AeHCTBUS C OMOPOM Ha alNrOpPUTM, NPEABAPUTEIHLHO

peaxuuu (7 4)

3apsI0BOTO M MAaCCOBOTO YHCEIl. DHepeusi ces3u
amommubix  si0ep. Ce3b  Maccel U IHEP2UU.
Peaxyuu cunmesa u denenus adep. Mcmounuku
onepeuu Coanya u 36¢30 (MC).

Snepnas JHEpPreTHKa. Heticmeus
PAOUOAKMUGHBIX — UBLYUEHUU  HA  JICUBbIE
opeanusmol (MC).

Jemoncmpayuu
1. Pabora cuéTurKa HOHU3UPYIOIINX

W3ITyYEHU .

2. Peructpammss  u3nydeHHS — TPHPOIHBIX

MHHEPAJIOB U MPOJIYKTOB.
®dponmansuvie nabopamopHsie padomol u
onvimel.
1. Ismepenne pagmoakTHBHOTO (oHa (WU
JJIEKTPOHHAS IEMOHCTPALIHS ).

pa3o0paHHbI COBMECTHO C MIEJaroroM ¢ MCI0JIb30BaHUEM 3aKOHOB COXPAaHEHUsI MACCOBBIX H 3apsI0BBIX
YHCeNl Ha ONpEeSiCHue Pe3ybTaToB SICPHBIX PEaKLUil; aHaINU3 BO3MOXKHOCTH WIIM HEBO3MOXHOCTH
SIIEPHOM peaKkUuu.

Or1ieHKa ¢ TTOMOIIBIO ITEAarora YHEPTUH CBSI3H AJIEp C HCIOIB30BaHuEM (POpMYITBI DHHINTEHHA.
OO0cyXIeHre COBMECTHO C TENaroroM IEpCIeKTHB HCIIONB30BAaHMS YIPABISIEMOTO TEPMOSIEPHOTO
CHHTE3A.

OO0cyKIeHHEe COBMECTHO C MEAaroroM MpeuMYIIECTB M SKOJIOTHUECKUX MPOOIIEM, CBI3aHHBIX C SACPHON
sHepretukoit (MC — sKoJorus).

IMoBTOpUTEILHO-0000 AN MOXYIb (9 4)

CucremaTH3arys
" 0000111EHNE
TIPEIMETHOTO
COJICpIKaHUS

Y OIBITA
JIEATEILHOCTH,
nproOpe-TEHHOTO

O0o0meHne  comepiKaHus — KaKAOTO W3
OCHOBHBIX pasnenos Kypca (huzukm:
MEXaHUYECKUE, TEIUIOBBIC, 3JICKTPOMArHUTHEIC,
KBAHTOBLIE SIBJICHUS.

Hay4HbIi1 METO TIO3HAHYS ¥ €TO PEaji3alys B
(hU3UUECKUX UCCIICAOBAHISIX.

CBs13p (PM3UKH M COBPEMEHHBIX TEXHOJOTHH B

BrInoHeHHE ¢ MOMOIIBIO Mearora y4eOHBIX 3aJaHui, TPEOYIOUINX TEMOHCTPAIIH KOMIIETCHTHOCTEH,
XapaKTePU3YIOLUIMX €CTECTBEHHOHAyYHYI0 TIPAMOTHOCTh: MNPUMEHEHHs] IOJYyYEHHBIX 3HAaHUU Ui
HAYYHOTO OOBACHCHHA (DM3MYCCKUX SBICHUI B OKPYXAIOIICH NMPUpPOJIE U TOBCCIHCBHOW XKH3HH, a
TaKXKE BBIIBICHUS (PU3UYCCKUX OCHOB pPsAJa COBPEMEHHBIX TEXHOJOTHIA; MPUMEHEHHS OCBOCHHBIX
JKCICPUMCHTAIBHBIX YMEHUH sl HCCICNOBaHUS (DU3UICCKUX SIBIICHH, B TOM YHUCIE JJIS TIPOBEPKU
TUIIOTE3 U BBISBIICHUS 3aKOHOMEPHOCTEIA.

PerieHne THIOBBIX PAacYETHBIX 3amad B 1—2 NCHCTBUSA C OMOPOM HAa alrOPUTM, MPEIBAPHUTEIBHO

58




NPU U3y4YEeHUH obiacTu nepegaur MHGOPMAIUY, SHEPreTHKE, pa3o0paHHBI COBMECTHO C I€aroroM, B TOM YHCIIE MPEIIOIAraloliuX UCIOIb30BaHHe (U3UUECKOH
BCETO Kypca TpaHcIopTe MO/JIETIM ¥ OCHOBAHHBIX Ha COJIEP)KaHUH PA3IMYHBIX PAa3JesoB Kypca GpHU3NKH.
liN7637078

YUYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IJ151 YUEHUKA
» Gusuka, 7 knacc/ [epoimkun A.B., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «V3maTenbcTBO «OK3aMeH»

» ®usuka, 8 kinacce/ [epeimkun A.B., O01iecTBO ¢ orpaHUYeHHOM 0TBETCTBEHHOCTHIO «/IPODAY; AKIIOHEpHOE OOIIECTBO
«M3parensctBO «lIpocBemeHune

» ®usnka, 9 kinacce/ [epeimkun A.B., I'ytauk E.M., O01iecTBo ¢ orpannueHHO# 0TBETCTBEHHOCTHIO «/[IPODAY; AkiionepHoe
obmectBo «M3aarenbctBo «lIpocBemnienne
METOANYECKHUE MATEPUAJIBI 1A YYUTEJIA

7 KIIACC

1.PaGouas nporpamma.

2. [Iporpammel ocHOBHOTO 0011ero oopazoBanus. ®usnka. 7 — 9 knaccel (aBropsl:A.B.Ilepbimkun, H.B. ®unonosuy, E.M.
['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kiaacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBUHU C BEIOpAHHBIM
Y4eOHUKOM

4. Ilepoiikun A.B. ®usuka. 7 kinacc. YueOHUK 111 0011e00pa3oBaTenbHbIX yupexaeHui . M.:[lpoda. 2011

5. Jlykamuk B.U. COopuuK BonpocoB u 3a1a4 1o ¢pusuke. 7-9 k. — M.: [Ipocsemenue, 2010. —192c.

8 KUIACC

1. PabGouas nporpamma. @usuka. 7 — 9xmnaccel: yueOHO-MeToanuecKoro nocodus /coct. TuxonosaE.H. — 2-e uza.,crepeorur. —
M.: ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 06pazoBanus. dusnka. 7 — 9 kmaccel (aBTopsl:A.B.Ilepeimkun, H.B. ®unonosuy, E.M.
['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kiacc/ Coct. T.H. Cepru&lxo. — M.: BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM



y4eOHUKOM

4. Tleporikun A.B. ®uzuka. 7 kiacc. YueOHUK JJ1s1 o01ieo0pa3zoBaTeabHbIX yupexaenuii . M.:[poda. 2011

5. Jlykamuk B.U. COopHuK BonpocoB u 3a1a4 1o ¢pusuke. 7-9 k. — M.: [Ipocsemienue, 2010. —192c.

6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOATENbHBIE U KOHTPOJIbHBIE pad0Thl. —5-¢ u3nanue,- M.MJIEKCA, 2013.
7. Acraxosa T.B. ®usuka. 7 knacc. Jlabopatopusie padotsl. Kontponbhbie 3ananus. —Capatos:Jluieit, 2014.

8. «KonTponpHO-u3Meputensusie Matepuaisl. @usuka. 7 knacc/Coct. H.U. 3opun. — 2-e uzn.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knace: yueoHo-meroandeckoe nocooue/ A.E. Mapon.- M.: [lpoda, 2011.- 123c.:

10.A.B. Ileppimkun @usuka-8ki 2017 M. Ipoda

11.H.B. ®unonoBuu Metoauueckoe mocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CaMocTosiTelbHbIE U KOHTPOJIbHBIE paboThi-8 Ki1acc 2017 M. Jlpoda

13.B.B. lllaxmatoBa ,0.P. lledep Junarnoctuueckue padbotsl -8 kiacc 2016 M. Ipoda

14.A.E. Mapon, E.A. Mapow, C.B. Ilo3otickuit Coopuuk Borpocos u 3agau 2015 M. JIpoda

9 KUIIACC

1. PaGouas nporpamma. ®uszuka. 7 — 9kitacchl: yueOHO-MeToau4IecKoro nocoous /coct. TuxonoaE.H. — 2-e uzn.,crepeorut. —
M.: Ipoda,2013. — 398,(2)

2. [Iporpammel ocHOBHOTO 00111er0 06pazoBanus. Gusuka. 7 — 9 knaccel (aBropsl:A.B.Ilepoimkun, H.B. ®unonosuy, E.M.
['yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kiaacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBUH ¢ BHIOpaHHBIM
Y4EOHUKOM

4. Ilepoiikun A.B. ®usuka. 7 kinacc. YueOHUK 111 0011e00pa3oBaTenbHbiX yupexaeHuit . M.:[lpoda. 2011

5. Jlykamuk B.U. C6opHuK BompocoB u 3aaad 1o ¢pusuke. 7-9 k. — M.: [Ipocsenienue, 2010. —192c.

6. Kupuk JI.A. ®u3uka — 7. Pa3HOypOBHEBbIE CAMOCTOATENbHBIE U KOHTPOJIbHBIE pad0Thl. —5-¢ u3aanue,- M.MJIEKCA, 2013.
7. ActraxoBa T.B. ®usuka. 7 knacc. Jlabopartopuasie paboTsl. KonTpoabsHbie 3aianus. —Capatos:Jlunei, 2014.

8. «KoHTposnbHO-u3MepuTenbHble MaTepuaibl. dusnka. 7 kinacc/Coct. H.W. 3opun. — 2-e uzz.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knace: yaeoHo-meroaundeckoe mocooue/ A.E. Mapon.- M.: [lpoda, 2011.- 123c.:
KoHnTponbHbIe 1 caMoCTOsATENbHBIE pa0OTHI 10 Pu3uke. 9 kinacc: k yueouuky A.B. Ilepoimkuna, E.M. I'ytauk «®Pusnka 9 kiaace»
/ O.M. I'pomrieBa. — M.: U3gaTenscTBO «IK3amen», 2014.

Tectol o ¢usuke. 9 kinace: k yueoHuky A.B. [leprimkuna, E.M,I'yrhuk «Pusnka

9 ximace» / O.U. I'pomuieBa. — M.: 3narenscTBO «OK3ameny, 2010.



dusuka. 9 knacc. Temaruueckue TecToBbie 3aanus 11t noarotrobku k ' MA. / aBt.- coct.: M.B. boiinenko, O.H. MuponikuHa.
— Spocnasib: OO0 «Akaaemus pa3BuTus», 2014,
MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://uchi.ru/

https://education.yandex.ru/

https://edu.1lsept.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

61


https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

62



		МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 34 ИМЕНИ 79-Й ГВАРДЕЙСКОЙ СТРЕЛКОВОЙ ДИВИЗИИ Г. ТОМСКА
	Я являюсь автором этого документа




