MocuHa HuHa BukTopoBHa

M OCM Ha H |/| Haﬂ ABNAOCH aBTOPOM 3TOMO

AOKyMeHTa
BUKTOPOBHA J55a s osoo
MynununanbsHoe oOpazoBanue Elickuii paiton
MyHununanbHoe 0r0/KEeTHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
nuuent Ne 4 umenn npodeccopa Eprennst Anexkcanaposuda Korenko roposaa Eficka
MyHULMIIATBHOrO 00pa3zoBanus Elickuil paiioH

YTBEPXIEHO
pEILIEHUEM TIE1arOrM4eCKOro COBETA
ot 28 aBrycra 2023 roga npotoxoit Ne 1
[Ipencenarens /Mocuna H.B./

PABOYAS IPOTPAMMA
YUYEBHOT' O IPEJIMETA «®U3UKA»
AJJAITUPOBAHHOM OCHOBHOM OBPA3OBATEJBHOM ITPOTPAMMBI
OCHOBHOT'O OBHIEI'O OBPA3OBAHUSI OBYYAIOIINXCS C
3AJIEPKKOM IICUXUYECKOI'O PA3BBUTUS

Knacc 7-9 kiaaccenl (0a30BbIi YPOBEHBD)

KonnuecTBO Yacos 238 (B7-8 kiaacenl o 2 yaca, B 9 kiacce 3 yaca B HeJAeJII0)

Yyurenb Kanuxuna O.B..

[Iporpamma pazpaborana B cootrBeTcTBUM DOI'OC u AOIl MyHHIIUTIATBEHOTO
OromKkeTHOro 001e00pa3oBaTeNbHOTO yupexaeHusa auieil Ne 4 umenu npodeccopa
E.A. Korenko ropona Eiicka MyHununanbHoro oOpa3zoBaHus Elickuii pailoH u Ha
OCHOBE TpUMEpPHOW paboueld mporpammbl  ydyeOHOro mpeamera «Duzmka»
aJIanTHPOBAHHON OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI OCHOBHOTO  OOIIETro
o0Opa3oBaHMs 00YYAIOIINXCS C 33ACPKKOM MCUXUUYECKOTO Pa3BUTHS



OI'JIABJIEHUE

TTOSACHUTEJIBHAS BATTHCKA ...ttt sttt e sbeenbe e e 3
OOm1ast XapakTepUCTUKA YUCOHOTO MPEAMETA «DUBHKA ..vevveevviieiriieiisiiesieere et 3
Lenun u 3a1a4n U3ydeHHS YUCOHOTO MPEIAMETA «DUBHKA ...cvvverviiiiiiiieiiiiesieesieeie e 4
OcobennocTr 0TOOpa M alanTAllud YI€OHOTO MATEPUAITA TTO (DUBHKE ..vvvvevvveeireeeiveessiveesninens 5

Buner nestenbaocT o0ydarommxcs ¢ 3[1P, o0ycnoBieHHbIC0COOBIMU
00pa3oBaTeIbHBIMU MOTPEOHOCTSIMU U 00€CIICUNBAIOIIHE

OCMBICJICHHOE OCBOCHHE COJICPKAHUU 00Pa30BAHUS MO PEAMETY «DUBUKA) .....ccvververirerirannens 7
Mecto yueOHOTro npeaMera «OU3UKa» B YICOHOM TITTAHE ..veevvveeisreeessieessireessireesssseessssesssssessnns 7
COAEPXAHUE YUYEBHOI'O ITPEAMETA «D@U3UKAN .....coveiiiiiiiieiieeieesie e 9
T KITACC ottt bbbt bbbttt bbbt ettt bbb b bbb bbb 9
B KITACKC ..ttt ettt bbb bbbttt bbbt bbb bbbt et b et n e 12
Q KITACC ettt ettt ettt ettt ettt e bt et et et s et et eaesesesesne 15
[TpuMepHBbIC KOHTPOIBHO-U3MEPUTEITBHBIC MATEPUAIIBL. ... veevveeeesteeseesieestesseesseesseaseesseessessneses 20

IJNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA YUYEBHOI'O ITPEJJMETA

«PU3UKA» HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA.........cooviiiiieiice 22
JIMUHOCTHBIC PE3YIIBTATDL .....vviureeireesreessreasseessseaseessseaneeasseaseessseaanesssneesmeesnneeaneeanneesneeareennnas 22
MeETaIPEIMETHBIE PE3YIIBTATDL. . c..vveeureeureasreessreasseessreassesssreesseessneeasesssneesseessneesneeaneesreeanneenness 22
TTPEIIMETHBIC PEBYITBTATBL .. ..ee.vteuveteeteasresseesseaseesseeaseassesbeesbeassesbeebeesneabeenbeaseeabeeneeseenbeeneenn e 24

T KITACC .ottt b bbb bbb bbb bbb bbb bbb bbb e s b s s s st enens 24
B KITACC ...ttt bbbttt 27
D KITACC ..ttt bbb bbb 30
TEMATHUYECKOE IINTAHHUPOBAHUE .......ccooiiiiiiiiiie s 34



I[TOACHUTEJIbHA A 3AITMCKA

Pabouas mporpamma mo Qgusmuke A 00Y4arOUIUXCs C 3aeP’KKOM TMCUXHMYECKOTO Pa3BUTHS
(mnanee — 3IIP) Ha ypoBHE OCHOBHOrO oO0OmIiero oOpa3oBaHHs TIOATOTOBIEHA HAa OCHOBE
denepanbHOrO rocy1apcTBEHHOIO 00pa30BaTENFHOIO CTaHJapTa OCHOBHOI'O OOIIEro 00pa3oBaHHS
(ITpukxaz Munnpoceemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBad MUHHCTEPCTBOM
octuiiuu Poccuiickoit @enepanuu 05.07.2021 1., per. Homep 64101) (mamee — ®I'OC O0O0),
[IpuMepHO# amanTHPOBaHHOW OCHOBHON 00pa3oBaTEbHONW MPOTPaMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMsl OOYYaIOMIMXCS C 3aJEPXKKOH MCHUXMYECKOTO pa3BUTHS (OZOOPEHHON pelieHueM
®YMO 1o ob1iemy obpazoBanmio (mpotokos ot 18 mapra 2022 r. Ne 1/22))(nanee — [TAOOIT OO0
3I1P), IIpumepHoii paboueii mporpaMMbl OCHOBHOTO 00IIIeroo0pa3oBaHus o npeamety «Du3ukay,
Konuenmuu npenoaaBanust ydyeObHoro mpenmera «®Dusmuka» B 00pa3oBaTeNbHBIX OpraHU3alUsLX
Poccuiickoit ®Denepanuu, pealu3yOIIMX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOrPAMMBI,
MIPOrpaMMbl BOCIHUTAHUS, C YYETOM PACHpPENEICHHbIX IO KilaccaM MPOBEPSIEMBbIX TpeOOBaHMM K
pe3ysibTaTaM OCBOEHUS AJAaNTHPOBAaHHOM OCHOBHOM 00pa3oBaTelbHON MpOrpaMmbl OCHOBHOI'O
o01miero o6pazoBaHus 00yJalOIIUXCs C 3aIEPXKKON MICUXHUUECKOTO Pa3BUTHSL.

OO0uasi xapakTepucTHKa y4eOHOro npeamera «Ousuka»

YueOnbiit npeamer «Pu3nKa» SBISETCS CUCTEMOOOPA3YIOMIMM JUIs €CTECTBEHHOHAYYHBIX
MPEMETOB, MTOCKOJIBKY (PM3UYECKUE 3aKOHBI MUPO3/IaHUs SIBJISIOTCS OCHOBOM COJICPKAHUS KypCOB
XUMUHU, Ouonoruu, reorpadguu W acTpoHomuH. DHU3MKa BOOPYXKAET OOYUYAIONIMXCS HAYYHBIM
METOIOM TTO3HAHUS, TO3BOJISIOIIMM TOJTY4aTh O0bEKTUBHBIC 3HAHUS 00 OKPYIKAIOIIEM MHPE.

[Ipenqmer MakcMManbHO HampaBieH Ha (OpMHUpOBaHME WHTEpeca K MPHUPOTHOMY H
COLIMAJIbHOMY MHpY, COBEPIICHCTBOBAHME MO3HABATENIBbHOMN AearerabHocTH o0yuatonuxces ¢ 3[1P 3a
CUCT OBJIAJACHUSA MBICIUTCIIBHBIMU OIICpaAllUAIMH CpPpAaBHCHHA, O606HICHI/I$[, Pa3sBUTHC CIIOCOOHOCTH
apryMeHTHPOBATh CBOE MHEHHE, (HOPMHUPOBAHUEBO3MOXKHOCTEH COBMECTHOM J1eATEHHOCTH.

Nzyuenne ¢us3mku crnocodcTByeT pazButhuio y obOydarommuxcs ¢ 3[IP mpocTpancTBeHHOTO
BOOOpa)keHUsl, (QYHKIHMOHAJIBHOW TIPaMOTHOCTH, YMEHHS BOCIPUHUMAThb M  KPUTUYECKH
aHAIIM3UPOBaATh HHPOPMAITUIO, TTPEJICTABICHHYIO B Pa3NUYHBIX opMax. 3HAUUMOCTDb MPEAMETa IS
Pa3sBUTHA JKU3HEHHOU KOMIICTCHIINU 06yqa}om1/1xcs1 3aKJII049acTCA B YCBOCHHUH OCHOBEI (1)I/ISI/I‘ICCKI/IX
3HAHUW, HEOOXOAMMBIX Ui TOBCEIHEBHOH >KU3HU; HABBIKOB 37J0POBOTO M 0E€30MacHOrO s
YeJI0BEeKa MOKPYKAIOIIEH ero cpeibl 00pasa )Xu3HH; (OPMHUPOBAHUHN IKOJIOTUIECKON KYIbTYPHI.

[TporpamMmma oTpakaeT coiepxaHue oOydeHus mnpenMery «Dusuka» € Y4eTOM OCOOBIX
oOpazoBarenbHbIX MOTpeOHOCcTeN oOyuarommxcs ¢ 3[1P. OBnaneHue JaHHBIM y4€OHBIM MPEIMETOM
MIPEJICTaBIISIET ONpeeIeHHYI0 TPYIHOCTh 17 oOyuatomuxcs ¢ 3[1P. 3To cBsi3aHO ¢ 0COOCHHOCTSIMHU
MBICIIUTEILHON ACATCIIBHOCTH, TMNEPHOANYCCKUMU KOJIEOAaHUSIMU BHUMAaHUA, MaJlbIM 00BEMOM
MaMsITH, HEJOCTATOYHOCTHIO OOIIETOo



3armaca 3HAHUM, IOHWKEHHBIM ITO3HABAaTEIbHBIM MHTEPECOM M HHU3KUM YPOBHEM pEUYEBOIO
pa3BUTHS.

Jis mpeonosieHUst TPyJHOCTEH B M3ydeHHMH ydeOHoro npeamera «Pusuka» HeoOXoauma
ajanranus oObeMa M xapakrepa y4eOHOro marepuana K I103HaBaTEIbHbIM BO3MOKHOCTSIM JIaHHOM
KaTeropuu OOy4YaroUIMXCsl, y4eT HX OCOOEHHOCTEH pa3BUTHSA: HCIOJIB30BAaHUE AITOPUTMOB,
BHYTPUIIPEIMETHBIX M  MEXIPEAMETHBIX CBSI3€H, IIOCTENEHHOE YCIO)KHEHHE M3y4aeMoro
MaTepuaa.

JlanHast mporpamMma KOHKpPETH3UPYET COJEp)KaHHUE INPEAMETHBIX TEM B COOTBETCTBUHU C
TpeOOBaHUAMHU O0Pa30BaTEILHOTO CTAHAAPTA, PEKOMEHAYEMYIO I10CIE0BAaTEIbHOCTh H3Y4EHUS
pa3fenoB (PHU3MKU C yYETOM MEXKIIPEAMETHBIX U BHYTPUIPEAMETHBIX CBS3€H, JIOTUKA Y4eOHOTO
nporecca, BO3PAaCTHBIX M IICUXOJIOTHYECKUX ocoOeHHocTel obOydaromuxcs ¢ 3IIP Ha ypoBHe
OCHOBHOTO 0011ero 00pa3oBaHus, ONpEAeIsieT MUHUMAJIbHBI HAOOp OIBITOB, JEMOHCTpAaIUi,
IIPOBOJIUMBIX YUUTENIEM B KJIacce, 1a00paTOPHBIX pabOT, BHIIOIHIEMbIX 00YJarOIIUMUCS.

Metoanueckoli OCHOBOM m3ydeHus: Kypca «®Pusnmka» Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs SBISIETCS CUCTEMHO-AEATENbHOCTHBIM MOAX0J, OOecreuuBaroliuil JOCTH)KEHUE
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX OO0pa30BaTENIbHBIX PE3YIbTATOB IIOCPEACTBOM
OpraHu3aly aKTUBHOW IO3HABATEJIbHOM NEATEIBHOCTH OOYYalOIIMXCs, YTO OYEHb BAKHO IPH
obyuennngereit ¢ 3[1P, 15 KOTOPBIX XapaKTEPHO CHUIKEHUE ITO3HABATEILHON aKTHBHOCTH.

Heau u 3a1aun usydyenust yaeoHoro npeamera «Dusuka

Obwue yenu wusydeHus ydeOHoro mnpeamera «Pusuka» mnpencrasieHsl B IIpumepHoit
paboueii mporpaMMe OCHOBHOTO 00IIero o0pa3oBaHUsI.

OcCHOBHOI TENbI0 OOyUeHHs AETel C 3aJepKKOW TCHXMYECKOTO Pa3BUTHS Ha JIaHHOM
IpeaMeTe SIBJISETCS: NOBBIIIEHHE COLUAIBHONW aJanTaluuyu JeTell yepe3 NpUMEHEeHUe (PU3NUECKUX
3HaHUH Ha MPAKTHUKE.

Jns obyqaromuxes ¢ 3I1P, Tak ke, Kak ¥ JUIi HOPMAaTUBHO Pa3BUBAIOILUXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTEbHYIO IPOTPaMMYy, IOMHHUPYIOIIEE 3HAYCHNE TPUOOPETAIOT
TaKue yeau, Kax:

® OCBOCHHWE 3HAHUI O METOAAaX HAYYHOTO IMO3HAHUS MPUPOIBI 1 HOPMUPOBAHHE HAITONH OCHOBE
MpeJICTaBICHUH 0 PU3NUECKON KapTHHE MUPA;

® OBJIQJICHUE YMEHUSAMHU MPOBOJAUTH HAOIIOJACHUS TPHUPOJIHBIX SBJICHUN, OMMCHIBATH MU
000011aTh pe3yabTaThl HAOIIOAEHUH, UCIIOIb30BaTh IPOCThIEU3MEPUTEIbHBIE TPUOOPHI TS

U3ydeHHs! PU3NUECKUX SIBIICHUI; MPEACTaBIATh pe3yabTaThl HAOIIOICHUH UIIN U3MEPEHHH ¢

MOMOIIBIO0 TaOJHII, TPAPHUKOB W BBHISABISATH HA 3TOH OCHOBE AMITMPHUYECKUE 3aBUCHMOCTH;

OPUMEHSATH MOJTY4YE€HHbIE 3HAHUS A OOBSICHEHUs] pa3HOOOPA3HBIX NPUPOAHBIX SIBICHUHN U

NPOIIECCOB, TPUHIMIIOB JEHCTBUS BaKHEHININX TEXHHUYECKUX YCTPOWCTB, IS PEIICHHS

du3nueckux 3aaay;

® pa3BUTHE TO3HABATEILHBIX MHTEPECOB, WHTEIUIEKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH,
CaMOCTOSITEIFHOCTH B TIPUOOPETEHUN HOBBIX 3HAHUH, MPH



pemieHnn (U3MUECKUX 3alad M BBINOJIHEHUHU SKCIEPUMEHTAIBHBIX MCCIEIOBAaHUN C
UCIOJIb30BaHUEM UH(POPMALIMOHHBIX TEXHOJIOTUI;

® BOoCHUTaHWEe YyOEXKIEHHOCTH B BO3MOXHOCTH IIO3HAHUS 3aKOHOB IMPUPOJBI, B
HEOOXOAMMOCTH Pa3yMHOI'O0 MCIOJb30BaHUS JOCTHKEHMM HAyKM UM TEXHOJOTUM JUIst
JAIBHENIIET0 Pa3BUTHUS YEIOBEYECKOr0 O0IIEeCTBa, YBAXKEHUS K TBOPIIAM HAYKH U TEXHHKHU;
OTHONICHHS K (PU3UKE KaK K DJIEMEHTY OOIICUeI0BEUECKON KYIbTYPHI;

® HCHOJB30BAHUE IIOJYYCHHBIX 3HAHUM M YMEHUH Ul PELIEHUs MPAKTUYECKUX 3a/1ad
MOBCEIHEBHOM KU3HU, oOecreueHus O€30MacCHOCTH CBOEW JKHU3HHM, PAlUOHAIBLHOTO
MIPUPOIOTIOIB30BAHUS M OXPAHbI OKPYKAIOLIEH CpeJibl.
Joctuxenue 3TuX 1enei odecrneunBaeTcs pelieHueM CIEAYOIUX 3a0ay.

® 3gakoMmcTBO oOyuatoumuxca c¢ 3I[IP ¢ meromamu wuccienoBaHusi OOBEKTOB U SBIICHUI
IPUPOJIBL;

" [puoOOpeTeHHE 3HAHUMW O MEXaHUYECKHX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX W KBaHTOBBIX
SABIICHUSX, PU3NUECKUX BEIMUMHAX, XapPaKTEPUIYIOIIHNX ITH SBJICHUS;

® dopmmpoBaHMe yMEHWH HaAONIONATh NPHPOIHBIC SIBJICHUS W  BBINOJIHATH  OTBITHI,
nabopaTopHble pabOTBI U OSKCIEPUMEHTAIBHBIE HCCIIEIOBAHHUS C HCIOJb30BaHUEM
W3MEPUTENIbHBIX TPUOOPOB, IMIMPOKO MPUMEHSIEMBIX B IPAKTUYECKOM KU3HU;

® OBJIQJICHUE TAKUMHU TOHSATUSAMH, KaK MPUPOJHOE SBJICHHE, SMIUPUUECKH YCTAHOBJICHHBIN
dakt, npobirema, TUMOTE3a, TEOPETHUYECKH BBIBOJA, pE3yabTaT 3KCIEPUMEHTaIbHOU
MIPOBEPKHU;

® [OHMMAaHHE OTIWYMI HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW MH(MOPMALIUU, IIEHHOCTH HAyKU
JUISL  YIOBJETBOPEHUS OBITOBBIX, IPOU3BOJCTBEHHBIX M KYJIBTYPHBIX MOTpeOHOCTEH
YyeJloBeKa.

OcobennocTu oT0OOpa M aganTanuu y4e0HOro MaTepuaja no pusuke

OcHoBoil 00yueHuss obOydaromuxcsi ¢ 3IIP Ha mpenmerax eCTECTBEHHOHAYyYHOIO LIUMKJIA
SBIISICTCS PA3BUTHE Yy HUX OCHOBHBIX MBICIUTENIbHBIX OINEpauuil (aHalu3, CUHTE3, CPaBHEHHE,
00001IeHNE) Ha OCHOBE BBINOJIHEHUS pa3BUBAIOIIMX YINPaKHEHUH, (HOpMHUpPOBAHHE IPUEMOB
YMCTBEHHON pabOThl: aHAIU3 HMCXOJHBIX IaHHBIX, MJAHUPOBAHUE MaTepualla, OCYIIECTBIECHUE
MOSTAITHOTO ¥ HWTOTOBOTO CAMOKOHTPOJISI, @ TAK)K€ OCYIIECTBIISCTCS JHMKBUAALUS IMPOOETIOB B
3HaHUSX, 3aKpeIyIeHne H3y4eHHOoromMarep1asia, OTpaboTKa ajJropuTMOB, TOBTOPEHUE MPOIIEHHOTO.
Bonbmioe 3HaueHWe MpHIASTCS YMEHHWIO DPACcCKa3aTh O BBHIMOJHEHHOW paboTe ¢ MpPaBUIBHBIM
yIOTpeOJICHUEM COOTBETCTBYIOIIEH TEPMMHOJIIOTUM M COOJIOJEHUEM JIOTHUECKUX CBs3ed B
u3yaraeMom marepuane. Jns oOydarommxcs 3I1P Ha ypoBHE 0cHOBHOTO 00111€T0 00pa3oBaHuUs MO-
MPEXHEMY SIBJISIOTCS XapaKTepHBIMU: HEIOCTaTOYHBIN YPOBEHb PAa3BUTHUS OTACIbHBIX ICUXUYECKUX
poIeccoB  (BOCHPHUATHS, BHUMAaHHSA, TaMATH,  MBIIUICHUS),  CHIDKEHHBIH  YPOBEHb
MHTEJUIEKTYaJbHOTO Ppa3BUTHUS, HU3KHHM YpOBEHb BBINOJIHEHHUS YUeOHBIX 3aJaHui, HU3Kas
ycremHocTh  00ydeHus. [losromy mipm wm3ydeHun Qu3uku TpeOyeTcss IIeJeHanpaBlIeHHOE
MHTEJUIEKTyaJIbHOE Pa3BUTHE



obOyuarormuxcsi ¢ 3[1P, oTBedaromee mX OCOOCHHOCTSAM M BO3MOXKHOCTSM. YUeT OCOOCHHOCTEH
obyuatomuxcs ¢ 3I1P Tpebyer, 4T0OBI TP U3YyYCHUH HOBOTO MaTepHalia 00s3aTeIbHO MPOUCXOIHIIO
MHOT'OKpPaTHOE €ro MOBTOPEHHE; PACHIMPEHHOE PACCMOTPEHHE TEM M BOIPOCOB, PACKPHIBAIOIIMX
CBSI3b (PM3UKH C )KU3HBIO; aKTyAIU3AIHSI IEPBUYHOTO )KHU3HEHHOTO OTBITA 00YJarOIIHXCSI.

YcBoeHHE MPOTPAaMMHOIO Marepualia Mo (U3MKE BBI3BIBACT OOJNBIINE 3aTPYAHCHHS Y
oboyyaromuxcs ¢ 3I1P, mosromy Teopus m3ydaercss Oe3 BBIBOJOB CIIOXKHBIX (opmyi. 3amauw,
Tp66yIOH_[I/IC MPUMCHCHUA CIIOKHBIX MaTeMaTUYECKUXBBIYUCIICHUN U q)OpMyJI, B OCO6CHHOCTI/I TaKHux
TeM, Kak «MeXaHU4eCKOe JIBIKEHHEY,

«ApxumenoBa cuia», «MexaHUUecKas DSHEPIrus», «IINEKTPUUECKUE SIBICHUS»,

«DJIEKTPOMArHUTHBIE SIBJICHUS», PELIAIOTCS B KJ1ACCE C IIOMOILBIO YUUTEJIS.

Ocoboe BHMMaHHME NPU U3YYCHHH Kypca (U3UKU YIENAETCS MOCTAHOBKE M OpraHU3aIlNH
HKCHEPUMEHTA, a TAaKXKe MPOBEACHUIO (IPEUMYILECTBEHHO Ha KaXKJAOM YpOKE) KpaTKOBPEMEHHBIX
JEMOHCTpAaLUi (BO3MOXHO C MCIOJIb30BAaHUEM DJIEKTPOHHOM JeMOHCTpauuu). HexkoTopsle TeMbl
00513aTeNIbHO JIOJKHBI BKJIIOYATh ONOpPHBIE J1abopaTopHble padoThl, KOTOPbIE Pa3BUBAIOT yMEHHE
MOJIb30BAThCS TPOCTEHIIMMU TPUOOpPaMH, aHAIM3UPOBATH TONYyYEHHBbIE JaHHBIE. B cBs3m C
0COOEHHOCTSIMM TIOBEZIeHHs M JesATenbHOocTH oOywaromuxcss ¢ 3[IP  (pacropMokeHHOCTb,
HEOPraHU30BaHHOCTh) MPEITYCMOTPEH CTPOXKAUIIUN KOHTPOJb 3a COOJIIOJIEHUEM IPABUI TEXHUKU
0€3011aCHOCTH IIPU MPOBEICHUH Ja00pPaTOPHBIX M MPAKTHUECKUX PaOOoT.

Bonbiioe BHMManue npu u3dydeHuu ¢pusuku nogpoctkamu c 3I1P obpaiaercst Ha oBiazeHue
UMHU TPAaKTUYECKUMU YMEHMSIMM U HaBblkaMmu. llpegycmarpuBaercss yMeHbIIEHHE O0bema
TEOPETUYECKUX CBEACHUH, BKJIIOUCHHE OTICJIBHBIX TEM WIM LEJbIX pa3fesioB B MaTepuaibl AJs
0030pHOT0, O3HAKOMHUTEIBHOTO WM (aKyIbTaTUBHOTO Hu3ydeHHs. llpeiaraercst yMmeHbIICHHE
o0beMa MaTeMaTHYECKUX BBIYMCICHUN 3a CUET yBEJIUYEHUS KaUeCTBEHHOI'O ONMCAHMS SIBICHUM U
IIPOLIECCOB

JloctaToyHOE KOJIMYECTBO BPEMEHM OTBOJUTCS HAa PACCMOTPEHHE TEM U BOIPOCOB,
PacKpbIBAIOIIUX CBSI3b (PU3UKU C KHU3HBIO, C TEMH SIBICHUSIMM, HAOJIOIEHUSIMHU, KOTOPbIE XOPOIIO
U3BECTHBI YYCHUKAM U3 UX )KU3HEHHOT'O OIIBITA.

MakcuManabHO HCHOJB3YIOTCS MEXKIIPEIMETHbIE CBS3M C TaKUMHU JUCHUIUIMHAMHU, Kak
reorpadus, Xumusi, 6uosorus, T.k. o0yqaromuecs ¢ 3[IP ocoGeHHO HYXTar0TCs B IPENOJHECEHUH
OJTHOTO M TOT0 € y4yeOHOro Mmarepuaja B pa3jIMYHbIX acleKTaX, B €ro BapbUPOBAaHUU, B
HEOJIHOKPaTHOM IIOBTOPEHUM M 3aKPEIJICHUM IIOJIyYEHHBIX 3HAHUH M NPAKTUYECKUX YMEHUM.
[To3Bomsist paccMarpuBaTh OAMH M TOT JK€ Y4eOHBIM MaTepuan C pa3HbIX TOYEK 3peHus,
MEXITPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 Jy4IlIeMy OCMBICIIEHHIO, 00Jiee MPOYHOMY3aKPETIICHHUIO
ITOJIYYEHHBIX 3HAaHUH U PAKTUYECKUX YMEHHUH.



Bunabl gesitesibHocTH o0yuarommxces ¢ 3I1P, 00ycioB/ieHHbIEOCOOBIME 00Pa30BATEILHBIMHU
NoTpeOHOCTAMM U 00ecneYnBaloIne
OCMBICJIEHHOE OCBOEHHUE CO/IePKaAaHUU 00pa3oBaHus 1o npeamery «Ouznkay»

TemaTuueckass 1 TEPMUHOJOTHYECKAs JIEKCHKA MO Kypey ¢usuku coorBercTByeT OOIT
000.

Copneprxanue BUI0B aearesnbHocTH oOydaromuxcs ¢ 3[IP Ha ypokax ¢usuku onpenensercs
uX 0coObIMH 00pa3oBaTeNbHBIMU NMOTpeOHOCTAMU. [ToMuMo mupoko ucnons3yemsix B OOIT OO0
o0ImuMX A7 BCeX OO0Yy4YarolMXCs BHUJOB JEATENBHOCTH CIENYeT YCHWIMTh BHJIbl JI€ATEIBHOCTH,
cneun(UYHbIe NS JAHHOM KaTeropuu JieTeil, 0oO0ecleYnBalomie OCMBICICHHOE OCBOCHHE
coZiepKaHusl 00pa3oBaHMs IO IMPEIMETY: YCUJIECHHE MNPEAMETHO-IPAKTUYECKON [eATEIbHOCTH C
aKTUBU3ALlMEW CEHCOPHBIX CUCTEM; OCBOEHUE MaTepuaia ¢ OOPOH Ha aJrOPUTM; «IIOLIArOBOCTH) B
U3yYeHUM MaTepHala; HCIOJIb30BaHUE JIOTOJIHUTEIbHON BU3YalbHOW ONOPBI (CXEMBbI, HIa0JIOHBI,
OIOpHbIE TAOJIMLbI); PEYEBOM OTYET O NPOLECCE U PE3YJIbTATE JEATEIBHOCTH; BBIIIOJHEHUE
CIELUANbHBIX 3a/laHuil, OO0ecleYnBAOIUX KOPPEKIMIO PErysiiud  y4eOHO-IIO3HABATEIbHOM
JEeSITEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O PE3YJIbTaTa.

Jna obywaromuxcs ¢ 3IIP cyiecTBEHHBIM SBJISIOTCS MPUEMBbl pabOThl C JIEKCUYECKUM
MaTepuaioM 1o npeamerty. [IpoBoaurcs crnenuanbHas paboTa MO BBEACHUIO B aKTUBHBIN CIOBaphb
O0OyJaromuXxcsi COOTBETCTBYIOIICH TEPMHUHOJOTHHU. M3ydaemple TEpPMHHBI BBOISTCS  Ha
IIOJIMCEHCOPHON OCHOBE, 00s3aTeIbHa BU3YAIbHASIIOAIEPHKKA, AITOPUTMBI paOOTHI C ONIPE/IETICHUEM,
OIIOPHBIE CXEMBI JIJIS aKTyaJIN3aLlUUTEPMUHOIOT U H.

B cBsa3u ¢ ocoObiMu oOpa3oBaTenbHBIMU IOTpeOHOCTAMU oOyvaromuxcs ¢ 3IIP, mpu
IUTAHUPOBAHUU pabOThl YUEHHKA Ha YPOKE CIIEYET MPUACPKHUBATHCS CIETYIOIIMXMOMEHTOB!

1. Tlpu ompoce HeoOXOmMMO: [aBaThb ANTOPUTM OTBETA; pa3pellaTh IOJIb30BATHCS
IUIAHOM, COCTABJIEHHBIM MPH MOATOTOBKE JIOMAIIHETO 33JaHUs; aBaTb00JIbIlIe BpEMEHU FOTOBUTHCS
K OTBETY Yy JOCKM; pa3peliaTh JenaTh IpeJBapUTEIbHbIE 3aIIUCH, I0Jb30BaThCS HArJsAHBIMU
ocoOusIMHU.

2. Tlo BO3MOXHOCTHM 3a/aBaTh OOYYAIOIIMMCSA HABOJSIIME U YTOYHSIOIIME BOMPOCHI,
KOTOpBIE IOMOT'YT UM TOCJIEJOBATEIbHO U3JIOKUTh MaTepHall.

3. CucremaTMuecKH IIpOBEPATh YCBOEHHE MaTepuaga II0 TeMaM YpPOKOB, JUIs
CBOEBPEMEHHOI0 OOHapYy>KE€HHU MTPOOEJIOB B POIIEAIIEM MaTepHare.

4. B nporecce n3y4eHHss HOBOTO MaTepHajla BHUIMaHUE yIEHMKOB 00paIaeTcs Ha Hanboee
CIIOKHBIE pa3zenbl u3ydaemMoil Tembl. HeoOxomumo wyamie oOpamarbcsi K HUM C BOIPOCaMH,
BBISICHAIOLMMH NTOHMMaHUE y4eOHOro MaTepualla, CTUMYJIHUPOBATh BOIPOCH! MPU 3aTPYIHEHHSX B
YCBOEHHMU HOBOT'O MaTepHara.

Mecto yyeOHoro npeamera «@usuka» B yueOHOM ILIaHe

B cootBerctBuu ¢ ®enepanbHbIM TOCYAAPCTBEHHBIM O00pa30BaTENbHBIM CTaHIAPTOM
OCHOBHOTO 001Iero oOpa3zoBanusi yueOHBIN mpeamer «Dus3nkay BXOIUT B MPEAMETHYIO 00JacTh
«EcTecTBeHHBIE HAyKM» U SBIAETCA 00s3aTenbHBIM s u3ydeHus. CoaepkaHue y4eOHOTro
npenmera «Du3nka», IpeACTaBICHHOE B



paboueii mporpamme, cootrBeTcTByeT ®I'OC OOO, ocHOBHON 00pa3oBaTeNbHON MpoTrpaMMme
OCHOBHOTO 00IIero oOpa3oBaHUs, aJalNTHUPOBAHHOW OCHOBHOM 0OOpa3oBaTENbHON IporpamMme
OCHOBHOT0 00111eT0 00pa30BaHus 00YJarOIIUXCS € 3aJACPHKKOM MCUXUYECKOTO Pa3BUTHSL.



COAEPXXAHUE YVUHEBHOTI O ITPEJIMETA «®PU3UKA»

7 KJIACC

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

®duznka — Hayka O mOpupone. SIBIeHUST NPUPOIBI (MCl). Du3nYeCcKue SBIICHUS:
MEXaHUYECKUE, TEIJIOBBIC, DIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ouznyeckue BenuuyuHbl. 3Mepenne Qusmueckux BenuuuH. Qusuueckue npu60pb12.
Toepewnocmov uzmepenuii. MexayHapoiHasi cuicTemMa eIMHHII.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKH HM3y4aloT MPHUPOAY. EcmecmeenHo- HayuHblil
Memoo NO3HAHUA: HAbOM0OeHue, NOCMAHOBKA HAYYHO20 60NPOCA, 6blOBUICEHUE 2UNOme3,
9KCHnepuUMeHm no npogepke 2unomes, obvicHeHue Habnoaemoo asneHus. Onucanue gusuieckux
S6IeHULL C NOMOWbIO MOOeell.

[Tpeamer 1 MeTOIBI HUBHKH.

jlemoncmpauuu3

1. Mexanuueckue, TEIJIOBBIE, 3JIEKTPUYECKHUE, MAarHUTHbIE, CBETOBBIE
SIBJICHUS.

2. duznyeckue TpuOOPHI U MPOIEeypa MPSIMBbIX U3MEPEHH aHATIOTOBBIM ULIU(POBBHIM
puOOpOM.

3. Onpeienenye NOrpeIHOCTH SKCIEPUMEHTA.

DponmanvHvle 1ad00pamopHvle padomsl uiu I1eKMPOHHAA 0EMOHCMPAYUSL.

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

2. M3mepenne 00bEMa )KUIKOCTH B TBEPOTO Tea

3. Onpedenenue pazmepos Maivix mei.

Pa3nen 2. [lepBonayajibHbIe CBeIeHUSI O CTPOEHHH BelllecTBa

CtpoeHre BemeCTBa: aTOMBI M MOJCKYIbI, ux paszmepvl. Onvimvl, 00KA3bl8AIOUUE
OUCKpemHOe CmpoeHUe 8eujecmad.

JlBmkenne dacTull BemiecTBa. CBs3b CKOPOCTH JBMDKCHHS YacCTHI[ C TEMIIEPaTypOH.
bpoyHoBckoe nBumxeHue, auddysus. Bzaumooeiicmeue uacmuy eewjecmea: npumsdiceHue u
ommankusauue.

ArperaTHbple COCTOSIHMSI ~BEIIECTBA: CMpOEHUe 2a308, JHCUOKOCmeUu U  MmeEpObiX
(kpucmannuueckux) men. Bzaumocesse medcoy ceolicmeamu 6ewecms 6 pPA3HbIX dA2pe2amublX
COCMOSHUAX U UX AMOMHO-MONEKVAAPHLIM cmpoeHuem. OcobeHHOCmU a2pecamubiX COCMOSHUL
8000L.

ﬂemoncmpauuu4

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

MoipoOHEee PaCKPBITHI BTEMAaTHYECKOM TUTAHUPOBAHHH.

2 31ech 1 masee KypCUBOM 0003HAUEHBI TEMBI, U3y4EHHE KOTOPHIX MPOBOAUTCS B 03HAKOMHUTEIIEHOM
wiane. [legarorcamMocToaTenbHO onpeenseT 00beM H3y4aeMoro MaTepuaia.

*Bce Hemonctpanuu u JlabopaTopHbie pabOThI, TPEICTABICHHBIC B COJICPKAHUH, TOMTYCKACTCS
(MOXHO) TIPOBOJIUTH, HCTIONB3YS NH(DOPMAIIMOHHBIC U DJIEKTPOHHBIE TEXHOJIOTUH (LU(pOBBIE
o0pa3oBaTeNbHbIE PECYPCHI).

% 311ech 1 alTee MPUBOINTCS PACIIHPEHHBIH MepedeHb TaG0PATOPHBIX PAbOT H OIBITOB, H3
KOTOPOTO YUHUTENh JEJIaeTBBIOOD 110 CBOEMY YCMOTPEHHUIO.



1. Hab6mronenne 6poyHOBCKOTO JIBHKCHHS.

2. Ha6monenue nuddysun.

@Dponmanvhsle 1abopamopible padomot u OnbLIMbL

1. OueHka  JumamMeTpa  aroMa  METOAOM  pafoB  (C  HCHOJIb30BaHUEM
dhoTorpadmuii).

2. OMNBITHI 10 HAGIOICHHIO TEMIOBOTO PACIIMPEHHS IA30B.

3.0mbITHL 10 OOHAPY/KEHUIO IEHCTBUS CHJI MOJIEKY/IAPHOIO MPHUTSKEHHUS
(271eKmponHHas 0emoncmpayus).

Paznen 3. /IBuskeHHe U B3aUMOAEHCTBHE TeJl

Mexanunueckoe nBukeHue. PaBHomepHoe u HepaBHOMepHOe ABuxkeHue. Cxkopocts. Cpednsis
CKOPOCMb NPU HEPABHOMEPHOM O8udceHuu. Pacuér myTu U BpeMEeHH JBUKECHHUS.

SBnenue uHepuMu. 3aKkoH uHepyuu. Bzaumooeilicmeue men Kax NPUYUHA USMEHEHUs.
ckopocmu 0sudicenus mei. Macca kax mepa unepmuocmu mena. IlnoTHocTs BemecTBa. (6436
NIIOMHOCMU C KOTUYECMBOM MOJIEK)]l 8 eOuHUye 00vbEMaseuiecmaa.

Cwia kak Xxapakrtepuctuka B3aumojenctBus ten. Cuna ynmpyeocmu wu 3akoH ['yka.
Hszmepenue cunvl ¢ nomowbto ouHamomempa. SIBnenue tarorenus u cunatsxectu. Cuna msascecmu
Ha opyeux naanemax (MC). Bec tena. HeBecomocth. CliokeHHE CHII, HAIPABIEHHBIX MO OJHOM
npsimoid. PaBHonelictBytomas cui. Cuna mpenus. Tpenue cronvicenuss u mpenue nokos. Tpenue
npupooe u mexuuxe (MC).

ﬂejnoucmptmuu3
Habnroienne MexaHu4eckoro JBUKEHHS Teja.

N3mepenne ckopocTH MpSIMOIUHEHHOTO ABUKCHUSI.
Habnronenune sBneHust MHEPIUH.

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

ok whE

CrnosxeHue cuJil, HalpaBJICHHBIX MO0 OJAHOM MPSAMOIL.
7. JleMOHCTpaLys CHIIBI yIIPYTOCTU Ha Pa3IHYHBIX MaTepHAIaXx.
@ponmanvusle 1adopamopHvie padbomsl u ONvIMLL,

1. Onpenenenne CKOPOCTH paBHOMEPHOTO IBUKEHUS (IIapHKa B KUAKOCTH,MOIETU
AJIEKTPUUYECKOTO aBTOMOOWIIA U T. 11.) (2/1eKMPOHHAA OEMOHCIMPAUUSL).

2. Onpenenenre cpeaHe CKOPOCTH CKOJIBXEHMsI OpycKa MM IIapHKa IMOHAKIOHHOM
IUIOCKOCTH.

3. Omnpezenenue MIOTHOCTU TBEPAOTO TENA.

4, OmnbITH, AEMOHCTPUPYIOIINE 3aBUCHUMOCTb PACTsDKEHHS (JieopMaiuu)npy>KuHbI

oT HpHJ’IO)KCHHOﬁ CHIJIBI.

5. OHBITBI, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTD CUJIbI TPCHHUSA CKOJIBXXCHUSA OTBECA TCJIa U
XapakTepa CONPHKACAIONINXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, *KHKOCTEl 1 ra3oB
Hasnenne. Cnocobvi ymenvuienus u yseauveHus oaeieHus. /lagnenue 2aza. 3a8ucumocns
odaesnenusi eaza om obwvéma, memnepamypwi. Ilepeoaua oasnenus
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meépovimu  menamu, dcuokocmamu u eazamu. 3axon Ilackansa. [Inesmamuyeckue Mauiumbl.
3aBUCUMOCTh JABICHHS JKUAKOCTH OT TIyouHsl. Coobwarowuecs cocyowl. [ udpasiuyeckue
MEXAHUMBL.

Atmocdepa 3emun u armocepHoe maBieHHE. [IpuuuHbl CYWecmeo8aHusi 6030YUIHOL
obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheprnoeo oagnenus. 3asucumocms
ammocgeprnozo 0asieHuss om 8vlcomvl HAO YposHem Mmops. Ilpubopvl Ons  usmepeHus
ammocgheprozo dasnerus.

Heticmsue dcuokocmu u 2aza Ha NO2PyHcéHHoe 8 HuUX meo. BeiTankuBaromas (apXxuMe0Ba)
cuna. 3axon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

3aBUCHUMOCTbD JaBJICHUS T'a3a OT TEMIIEPATYPHI.
ITepenava naBaeHUs KUIKOCTHIO U Ta30M.
CooOmmaromuecs CoCybl.

IMuapaBnuueckuii mpecc.

[IposiBieHUE NEUCTBUS aTMOC(EPHOTO JIaBIICHUS.

R e o

3aBHCHUMOCTD BBITaHKHBaIOHleﬁ CHJIBI OT 00BEMa HOFp}I)KéHHOI‘/‘I HYaCTUTClIa U
INIOTHOCTH KUJIKOCTH.

1. PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcaoBue miIaBanus Tejl: IUIaBaHUE WU MOrpy>XCHUC TCJI B 3aBUCUMOCTHUOT
COOTHONICHUS MIOTHOCTEH Tea U KUJKOCTH.

@DponmanvHvle 1a00pamopHvle padbomul u OnvIMbL

1. WccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00BbEMA MOTPYKEHHOHN B KUIKOCTh
YacTH Tela.

2. OrmpesiesieHre BBITATKUBAIONIECH CHUJIBI, JEHCTBYIONIEH HA TENO, TMOTPYXKEHHOE B
HKHUKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJKHUBAIOLIEH CHIIBI, JEUCTBYIOIIEHM Ha TEIO B
AKUIKOCTH, OT MAcChl Tena.

4. OnBIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAIKUBAIOIIEH CHUIIbI, IEUCTBYIOIIEH Ha
TEJO B )KUAKOCTHU, OT 00bEMA MOTPYKEHHON B KUAKOCTh YACTHU TeIau OT MIIOTHOCTH KUAKOCTH.

5. KoHcTpynpoBanue apeomerpa WIn KOHCTPYMPOBAHUE JIOJIKU 1

omnpeAesieHue €€ rpy30n0AbEMHOCTH.

Paznen 5. PaboTa u MomHOCTB. JHEprus

Mexanunueckas pabora. MOLTHOCTb.

[TpocTble MexaHU3MBI: pblyar, 0J0K, HAaKJIOHHAs MJIOCKOCTb. [Ipasuno pasnosecus pviuaza.
IIpumenenue npasuna pasnogecus pviuaza K 610ky. «3o0r0moe npasuno» mexanuxu. KITJ1 mpocTeix
MexaHu3MOB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanudeckast sHeprusi. Kunemuueckas u nomenyuanvhas snepaus. Ilpespawenue 00H020
8U0A MeXaHu4yecKou IHepauu 8 Opy2ou. 3aKOH COXPaHEHUsI SHEPTUU B MEXAHUKE.

Hemoncmpayuu

1. [IpuMepsl MPOCTHIX MEXAHU3MOB.
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3 4
@ponmansHsle nadbopamopHsle’ padomul u ONbIMbL

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

2. UccnenoBanue ycnoBuil paBHOBECHS pblyara.

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

4. N3yuenue 3akoHa COXpaHEHUSI MEXAHUYECKON PHEPruu (271eKmpoHHAA
demoncmpayus).
8 KJIACC

Pa3nen 6. TensioBble siBJIeHUS

OcHogHbie nonodcenUs MONeKYIAPHO-KUHeMUYecKol meopuu cmpoenus gewjecmaa. Macca
u pazmepovl amomos u monexyi. Onvimsi, NOOMEEPHCOAIOUfUE OCHOBHBIE NONONHCEHUS MONEKVAAPHO-
KUHemu4eckou meopuu.

Mogenu TBEPIOTO, KUAKOTO U ra3000pa3HOTO COCTOSHUM BemecTBa. Kpucmaniuyeckue u
amop@nuvle mena. ObwvscHeHue c8OUCME 2a308, HCUOKOCMEN U MBEPObIX Mel HA OCHOBE NOJIONCEHUT
MonekyiapHo-kunemuyeckou meopuy. (CMauyuBaHUE U KanuwuiapHvle saeieHus. 1ennogoe
pacwupenue u cocamue.

Temnepatypa. Cesa3b memnepamypuvl co CKOPOCMbIO MENI08020 OBUNCEHUS HaACMUY.

Buytpennss sueprusa. Cnocodvl usmenenus 6HympeHHel OdHepeuu: menjionepeoaia u
cogepuierue pabomul. Buovl menionepeoayu: menionpo8oOHOCHb, KOHBEKYUS, U3TYUEHIUe.

KommdectBo Temnnotel. Yoenvnas mennoémxkocmv eewecmeéa. Tennoobmen u meniogoe
pasHogecue. YpasHenue meniooco Oaianca.

Inasnenue u omseepoesanue KpucCmaiiudeckux eeujecme. Yoenvnas menioma niasieHusl.
Ilapoobpaszosanue u  komoencayus. Hcnapenue (MC). Kunenue. Voervnas mennoma
napoobpazoeanus. 3a8UCUMOCIbL  MEMNepamypsbl KUNEHusi om ammoc@eprHo2o  0asieHusl.
Brasichocmo 6030yxa.

OHeprus ToIMBa. Yoenvnas menioma c2opanusl.

Ipunyunvr pabomor mennosvix ogueameneti. KII[{ mennosozco osucamens.
Tennosvie osucamenu u sauuma oxkpyorcaoujeti cpeovi (MC).

3axon coxpanenus u npespaujerus sHepauu 6 meniogvix npoyeccax (MC).

Hemoncmpayuu

1. Ha6nroeHre GpOyHOBCKOTO JIBHIKEHHS.

2. Habmonenue nuddysun.

3. Ha6roieHue SABIeHUH CMAauUBaHUS U KATUUISAPHBIX SBJIEHHUA.

4. Ha6110/1eH1€ TEMIOBOIO PaCIIUPEH s Tell.

5. M3MeHeHNe JaBIEHNs ra3a IpU U3MEHEHHH 00BbEMa M HArPEeBaHUU WITH
OXITAKICHUH.

6. I[IpaBuna n3MepeHus TeMIepaTypel.

7. Buipl Temonepeaaum.

8. OxJ1akJieHue IPH COBEPIIEHUH PAOOTHL.
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9. HarpeBanue npu coBepiieHny pabOThl BHEIIHUMU CHIJIaMHU.
10.  CpaBuenue TemnoéMKOCTEH pa3IMYHBIX BEILECTB.

11. HaGmoneHue KUTICHHS.

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

DponmanvHsle 1a60pamopHvle padomsl U ONbIMbL

1. OnbITHl IO OOHAPY)KEHUIO JEHCTBUS CHJI MOJIEKYJIIPHOTO MPUTSKEHUS
(21eKmponHnan demoncmpayus).

2. OnbITHI 110 BRIPAILMBAHNIO KPUCTAJIJIOB [TIOBAPEHHOM COJIM WIIM caxapa.

3. OmnbIThl 110 HAOJIIOACHUIO TEIUIOBOIO PACIIMPEHUsS ra3oB, KUAKOCTEH UTBEPABIX
TeJl.

4, Omnpenenenue 1aBieHus Bo3ayxa B OaJUIOHE LINpUIIA.

5. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb JAABJICHUS BO3/lyXa OT €roo0bEMa U
Harp€BaHHud UK OXJIAXKIACHUA.

6. HaGntonenune m3MeHeHMs BHYTPEHHEH 3HEpruu Tejla B pe3yibTare
Teruionepeayu U padboThl BHEIIHUX CHIL

7. HccnenoBanue sBiI€HUS TEMJIOOOMEHa IMPH CMEIIMBAHUM XOJIOJAHOM Hropsyen
BO/JBI.

8. HccnenoBanue npoiiecca uCapeHus.

9 Onpenenenre OTHOCUTEIbHON BIaXKHOCTH BO3TyXa.

10.  Onpeoenenue yoenvroii mennomor nraenenus ivoa.

Paznen 7. DnekTpuyeckne ¥ MArHUTHbBIE SIBJICHHUSA

Onekmpuzayus men. J|Ba pona 3eKTpUUECcKUX 3apsaaoB. BzaumoeiicTBue 3apskKeHHbBIX TE.

OnexkTpuyeckoe mnoise. [lpunyun cynepnouyuu 1eKmpuyeckux nonell (Ha KauecmeeHHOM
VposHe).

Hocumenu snexmpuueckux 3apsaoos. Onemenmapmuwiii dnekmpudeckui 3apad. Cmpoenue
amoma. ITpOBOAHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS 3JIEKTPUUECKOro3apsa.

ONeKTpuueckuil TOK. Ycnosusa cywecmeosanus asnekmpuyeckoeo moka. VICTOUYHUKN
MIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XUMHYECKOE, MAarHUTHOE).
Onexmpuyeckuil mox 6 HCUOKOCMAX U 2A3aX.

Pabota n MOLIHOCTD 3EKTpUUECKOTO TOKA. 3akon [coyna—/lenya. Onexmpuueckue yenu
u nompedbumenu 9neKmMpuyeckol SHepeuu 6 Ovimy. nekTpuueckas nenb. Cuia  Toka.
OnexTpuueckoe HanpspkeHue. ColpoTUBIEHUE TPOBOAHUKA. YOenbHoe conpomugienue geujecmaed.
3akoH Oma Ui ydactka nenu. [locnenoBarenpHOE M MapajuiebHOE COEIUHEHUE IPOBOJIHUKOB.
Kopomxkoe 3amvikanue.

[TocrositHHBIE MarHuThl. B3auMoIeHCTBUE TOCTOSIHHBIX MarHUTOB. MacHummuoe noie.
Maenumnoe none 3emnu u e2o 3Hauenue 015 dxcuzuu Ha 3emne. Onvim Opcmeda. Maenummnoe none
anexmpuyecko2o moxa. llpumenenue 31eKmpomacHumos 6 mexuuxe. /leticmeue MacHumHo20 NOJs
Ha NpOBOOHUK ¢ MOKOM. DleKkmpoosuzamens
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nocmositno2o moka. Hcnonvzosanue snekmpoosucameneti 8 mexHU4eCKUx ycm- poutucmeax u Ha
mpancnopme.

Onvimvr  @apaoes.  Henenue  snekmpomachumuou  unoykyuu. Ilpasuno  Jlenya.
Onexmpocenepamop. Cnocobvl  noayyeHuss 21eKmMpudeckol IdHepeuy. IINEKTPOCTAHIMK Ha
BO300HOBJISIEMBIX HICTOYHHKAX SHEPTUH.

Hemoncmpayuu

1. DieKTpHu3anus Tel.

2. JIBa pojia SIEKTPUYECKHX 3apSI0B M B3aUMOICHCTBHE 3apSHKEHHBIX TEJL
3. Y CTpolCTBO U IEUCTBUE AIEKTPOCKOTIA.

4. DIEKTPOCTATHIECKAS MHIYKIIHS.

5. 3aKOH COXPaHEHUS IEKTPUUECKHX 3aPAI0B.

6. [IpOBOJHUKH U IUDJIEKTPUKH.

1. MopennpoBaHue CUIIOBBIX JINHAW AJIEKTPUYECKOTO MOJIS.

8. VICTOYHUKH MOCTOSHHOTO TOKA.

9. JleHCTBHS SIEKTPHYECKOTrO TOKA.

10.  Draexrpuyeckuii TOK B KUIKOCTH.

11. TasoBslii paspsn.

12. W3mepeHue cuibl TOKa aMIEPMETPOM.

13. U3mepeHue 31eKTpUUECKOrO HANIPSKEHUS BOIETMETPOM.
14.  PeocraT ¥ MarasuH cONpPOTUBIEHMIA.

15. BzaummojeiicTBHE IIOCTOSHHBIX MATHUTOB.

16. MonenupoBanue HEBO3MOKHOCTH Pa3/Ie/IeHUs IOTIOCOB MATHUTA.
17. MoaenupoBanye MarHUTHBIX HOJEH OCTOSHHBIX MATHUTOB.
18.  Omnwir Dpcrena.

19. MaruuTHOE none Toka. DIEKTPOMATHHUT.

20.  JleiicTBME MArHMTHOTO MOJIS HA TIPOBOJHUK C TOKOM.

21.  Dnektpoasurarens IOCTOSHHOIO TOKA.

22. HccrnenoBaHue sBIEHUS 21€KTPOMATHUTHON MHIYKIHH.

23.  Onbite Dapages.

24 3aBHCHUMOCTh HaIlpaBJICHUA WHAYKIIMOHHOI'O TOKa OT YCHOBI/Iﬁ €ro
BO3HHUKHOBCHUS.

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

1. OneiTel 10 HAOIIOJEHUIO DJIEKTpU3aLINU T€I  HUHAYKIHUEH H IIpu
COMPUKOCHOBEHHUHU.

2. UccnenoBanue npenicTBus DJIEKTPAYECKOT0 IO Ha IMPOBOAHUKU U
TUDIIEKTPUKU.

3. CoOopka u mpoBepka padOThI EKTPUUECKOMN [EMU TTOCTOSHHOTO TOKA.

4. W3mepenue u peryupoBaHre CHITBI TOKA.

5. N3mepenue u perynmupoBaHue HAMPsHKEHUS.

6. Hccneoosanue 3agucumocmu cuibl moka, uoywe2o yepes pesucmop, om

CONnpomueleruUs peucmopa U HanpAadNCeHusl Ha pe3ucmope.
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7. Ol’lbll”nbl, ()eMOHcmpupyiou;ue 3A6UCUMOCMb  IJIEKMPUHECKO2O0 CONpOMmMuUB1eHUA
npoeoOHuKa om eco ()]ZI/lel, nfzou;adu nonepevHoco cederus u mamepuaia.

8. IIposepxa npasuna cnodiceHuss HanpsAdlceHull npu Nnocie008amenbHOM COeOUHEeHUU
08YX pe3ucmopos.

9. IIposepxa npasuna Ons cuibl moka npu NapaiiebHoOM COeOUHEHUU Pe3UCnopPos.

10. Omnpenenenue paboThl JIEKTPUUECKOT0 TOKA, AYILET0 Yepe3 PE3UCTOpP.

11. Onpenenenne MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIIEISEMON Ha PE3UCTOPE.

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

13.  HccnenoBaHue MarHUTHOTO B3aUMOJICHCTBHSI TOCTOSTHHBIX MarHUTOB.

14. M3yueHre MarHUTHOTO I10JI IOCTOSHHBIX MAarHUTOB INPU UX OOBEIUHEHUU U
pa3leIeHuN.

15.  HccnenoBaHue AeHCTBHS IEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEIIKY.

16. OnbIThI, JEMOHCTPUPYIOLME 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KaTYIIKU C TOKOM
Y Mar"HuTa OT CHJIbl TOKA Y HaIlpaBJICHUS TOKA B KATYLIKE.

17.  W3yueHue neiicTBUS MAarHUTHOTO I0JI HA IPOBOJHUK C TOKOM.

18.  Uzyuenue pabomwi 31exmpoogucamers.

19. N3mepenue KII/I anexTpoaBurarebHONM yCTaHOBKHU.

20. OnBITHI MO UCCIEAOBAHUIO SIBJIECHUS AJIEKTPOMArHUTHOW MHAYKLHU: HCCIEIOBaHUE

W3MEHEHMH 3HAYCHUS U HaIllpaBJICHUA HHAYKIIUOHHOI'O TOKaA.

9 KJIACC

Pa3nen 8. Mexanu4eckue siBJeHHS

Mexanudeckoe aBmkeHue. MarepuanbHas Touka. CucremMa otcyéra. OTHOCUTEIIBHOCTH
MEXaHWYECKOTO JBIDKEeHUs. PaBHOMEpHOE mpsMONMHEHOE nBWXEeHHE. HepasnomepHoe
npamonunelnoe oOgudcenue. CpemHss U MCHOBEHHASI CKOPOCMb mela Npu HepasHOMepHOM
0BUICEHU.

Yckopenue. Paguoyckopennoe npamonunetinoe ogudxcenue. CBoOoaHOE MageHue. Onvimol
lanunes.

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

Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpenusi CKONbMHCEHUs, CUNA MPeHUsl
noKost, opyaue uobl MpPeHus.

Cuna TKECTH W 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpeHHE CBOOOJHOTO MaJIeHusl.
Heuscenue nnamem eoxpye Coanya (MC). Ilepsas rxocmuueckas ckopocms. Hesecomocmv u
nepezpysKu.

PaBHOBecHe MaTepuanbHON TOUKU. AOcontomHo meeépooe meno. Pasnosecue meépooeo mena
C 3aKpenénHol ocvio epaujerus. MoMeHT cuiibl. [lenmp maxcecmu.
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Nmnynec Tena. Hsmenenue umnynvca. HMmnynoc cunvi. 3aKOH COXpPAHEHUS HMITYJIbCA.
PeaktuBnoe aemxenue (MC).

Mexannueckass pabota u MourHocTh. Pabora cun Tskect, ynpyeocmu, mpenus. Céssnb
sHepeuu u pabomul. lloTeHIMalbHAs 3HEPrUsl Tela, MOJHATONO HAaJ IOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnas suepeus cocamou npyxcunvl. Kunernueckas sHeprus. Teopema o KuHemuueckou
9Hepauu. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu

1. HaOnroneHne MexaHn4ecKoro ABUKEHUs TeJla OTHOCUTENLHO Pa3HbIX TEIOTCUETA.

2. CpaBHeHue IyTeil ¥ TPaeKTOpUIl ABMKEHMs OJHOTO M TOTrO € Teja OTHOCUTENIBHO
pa3HbIX TEJ OTCUETA.

3. N3mepenue ckopocTu U YCKOPEHUS IPSIMOIMHEWHOTO IBUYKEHUS.

4, HccnenoBanue NpU3HAKOB paBHOYCKOPEHHOTO JIBU)KEHUSI.

5. HaGnroneHnue qBukeHus Teaa o OKpy>KHOCTH.

6. HaOnroneHne MeXaHMYECKMX SIBJICHMM, NPOUCXOISAIIMX B CHCTEME OTCYETa
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIYKEHHH OTHOCHUTEIIbHO KaOWHEeTa (hU3HKH.

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

8. Habnronenne paBeHCTBa CHIT IPU B3aMMOICHCTBUH TEIL.

9 N3meneHue Beca Tea Npu YCKOPEHHOM JIBUYKEHUH.

10.  TIlepemaua ummysabca Npu B3aMMOEHCTBUM TEIL.

11.  TIIpeoGpasoBanus SHEPTUH TIPU B3aMMOAEHCTBHH TEIL.

12.  Coxpanenue uMIysIbCa IPH HEYIIPYTOM B3aHMOJICHCTBHH.

13.  Coxpanenue ummysbca Ipu aGCOMIOTHO YIPYIOM B3aUMOJIEHCTBHUM.

14.  HaGmromenue peakTUBHOTO JIBUKEHHS.

15.  Coxpanenune MexaHMYECKOH SHEPTHH TIPU CBOOOIHOM TIaJICHHUH.

16. Coxpanenue MeXaHUYECKOM SHEPTUUM  NpU  JBIKEHUM  Tela  MO0J
JNENUCTBUEM ITPY’KUHBI.

®@ponmansusle nadopamopHsle padomsl u ONbINbL

1. Konucmpyuposanue mpaxma 011 paseona u 0anbHeliuie2o pagHoMepPHO2008UNCEHUS
WapuKa uiu meiexicKu.

2. Omnpenenenue cpeaHeil CKOPOCTH CKOJBKEHUS Opycka WM IBUKCHUSIIAPHUKA 110
HAKJIOHHOM TJIOCKOCTH.

3. OnpeneneHne yCKOPEHUs Tela MPU PABHOYCKOPEHHOM JIBHKECHUH TTOHAKIIOHHON
TJIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH NPU PaBHOYCKOPEHHOMIBHKEHHUH
0e3 HauaIbHOU CKOPOCTH.

5 ' HCCJ’IC}IOB&HHQ 3aBUCUMOCTHU CHJIbI TPCHUMA CKOJIBXKCHUA oT CHJIbI
HOPMAJIbHOI'O JaBJICHHA.

6. Ompenenenne kKodhPUIMEHTA TPEHUS CKOJBKEHUS.

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

9. Omnpenenenue paboThI CWJIBI  YOPYTOCTH npu  noabéme rpysa
C MCIIOJIb30BAaHUEM HEIOJIBHKHOTO U MOABHKHOTO OJIOKOB.

10. Usyuenwue 3ak0Ha COXpaHEHUS SHEPIHHL.

Pa3nen 9. Mexanuyeckue KoJjie0aHUs U BOJIHBI

Konebarenbnoe nuxenue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHMI: MEpPHOJl, 4YacToTa,
ammuTyna. Mamemamuyeckuil u  npyscuHHuld  masmuuxu. Ilpespawenue omepeuu  npu
KOoebamenvbHOM OBUNCEHUU.

3aryxaromue koiaebanus. BeiHy)aeHHbIC KojeOanus. Pe3oHaHc.

Mexannueckue BoiHbI. CBOWMCTBa MEXaHUYECKUX BOJH. [Ipodoibhbie u nonepeutvle 0NHbL.
Jnuna e6onHvl u cxopocms eé pacnpocmpanenus. Mexanuueckue 601HbLI 8 MEEPOOM mele,
ceticmuueckue gonatwvl (MC).

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

Hemoncmpayuu

1. HaGmonenue koneOGaHuil Ten MoJ AEWCTBUEM CHIIBI TSKECTU U CHUJIBIYIIPYTOCTH.

2. Habumrotenne konebanmii rpy3a Ha HUTH M HA TIPYXKHHE.

3. Habmroienue BeIHYXIEHHBIX KOJIe0aHU U pe30HaHca.

4. PacmipocTpanenre npoAoiIbHBIX U MOMEPEYHBIX BOJH.

5. Habmtoienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKHMH PE3OHAHC.

DponmanvHvle 1a00pamoprHvle padbomul U OnvIMbL

1. Omnpenenenue 4acTOTBl M Tepuoja  KoJiebaHui MaTeMaTUYECKOTO
MasTHHKA.

2. Ompezenenne 4acTOThl M TEpHOJa KOJICOAHHI MPYKUHHOTO MAasTHHKA
(31eKkmponnan 0emoncmpayus).

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

4. Uccnenosanue 3aBUCUMOCTH rnepuoja KoJeOaHui MPYKUHHOTO
MAasITHUKA OT MaccChl Ipy3a (31eKmpoHHaAA 0eEMOHCMPAUUsL).

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

6. OnbITHI, JIEMOHCTPUPYIOLTUE 3aBUCUMOCTh nepuo/ia Kosie0aHmit
MPY>KUHHOTO MASITHUKA OT MacChl Ipy3a U )KECTKOCTHU MPYKUHBI.

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

Paznen 10. DjekTpoMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHBIE BOJTHBI

OJEeKTPOMarHUTHOE MoJIe. DJIEKTPOMAarHUTHbIE BOJHBL. Ceoticmea 31eKmpoMacHUMHbIX
gonn. Llkana snexmpomacnumueix 601H. HMcnonvzosanue 371eKmMpoMAZHUMHBIX GOIH 0151 COMOBOL
CeA3U.
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DJIeKTpOMarHuTHas mnpupona cBera. CKOpocTh cBeTa. BoJHOBBIE CBOICTBA

CBeTaA.
Hemoncmpayuu
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoJHOBBIE CBOWCTBA CBETA.

3 4
®@ponmansHble nabopamopHsle” padomvl U ONbIM bl

1. N3yuenue CBOMCTB  DJIEKTPOMAarHUTHBIX BOJH C IOMOIIBIO
MOOWIBHOTO TeedoHa.

Paszngea 11. CBeroBbIe ABJICHHUA

JlyueBas Mmognenb cBera. McrouHuku cBera. [lpsamonunetinoe pacnpocmpauenue ceéemd.
3ammenus Connya u Jlynvi. OTpaxkenue cBera. [lnockoe 3epkano. 3akoHompadsxiceHus ceema.

[Tpenomiienue cBera. 3aKOH IpeIoMIIEHUs cBeTa. [lonnoe enympennee ompadicenue ceéema.
Hcnonvzosanue nonno2o HympenHne20 ompajiceHusi 8 ONMU4eckKux c8emogooax.

Jlunza. Xon mydedt B nmH3e. Onmuyeckas cucmema ¢pomoannapama, MUKpPOCKONA u
meneckona (MC). I'nas kax onmuueckas cucmema. bauzopykocms u danvnozopkocmo.

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

Hemoncmpayuu

[IpsamonnHEHOE pacCIpOCTPAHEHUE CBETA.

OtpaxeHnue cBera.

[Tonmyyenue n300paXkeHU B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomiienue cBera.

OnTHYecKuii CBETOBO/I.

Xon nyueit B coOuparouieif a1H3e.

Xo Jydel B pacCeUBarOLIEN JIMH3E.

[Tonmyyenue n300paxkeHU C MOMOILBIO JIUH3.

[Tpunun neiictBus GporoanmnapaTa, MUKPOCKOIA U TEJIECKONA.
0. Mopuens rnaza.

BHoOoo~NooGaRwWdE

[EEY
=

Pa3noxxenue 6emoro cBera B CIEKTP.
12. Tlomyuenue Genoro cera Py CI0KEHHU CBETA Pa3HBIX LBETOB.
DponmanvHovle 1a00pamoprvle padbomul U OnvIMbL

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

2. W3yueHne xapakTepUCTUK U300pakeHus MpeIMeTa B INIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCUMOCTH yIJjla IIPEIOMIIEHUSI CBETOBOT'O JIyda OT yIilanaJcHHs Ha
I'PaHULE «BO3TyX—CTEKIION.

4, [Tonmyyenne n300pakeHUH C MOMOILBIO COOMPATOIIEH JTNH3BI.

S. Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CHIIbI COOMPAIOIICHIHH3BI

(21eKkmponnan 0emoncmpayus).
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6. OmpITBI 1O Pa3IOKCHUIO O0emoro cBera B CHEKTp  (31eKMpOHHAA
oemoHcmpayu).

7. OHBITBI MO0 BOCIIPUATHUIO IBE€TA NMPCIAMCETOB IIPU HUX Ha6HIOI[eHI/II/I qucpes
IIBETOBBIC (DUITBTPHI.

Pa3znen 12. KBantoBrule siBJIeHUSA
Onvimovl Peseppopoa wm 1manerapHass Mojelb aroma. Mojenbs atoma bopa.

Hcnyckanue u noenowenue ceema amomom. Keanmol.

PagnoakTuBHOCTB. Aibgpa-, bema- u eamma-usnyuenus. CTpOEHHE AaTOMHOTO sjpa.
Hyknounas mooenv amommoeo saopa. HMzomonvl. Paouoaxmusnvie npespawenus. Ilepuoo
noypacnada amomHvix soep.

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

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

Hemoncmpayuu

1. CIeKTphI U3ITydeHUS U ITOTIIOMICHUSI.

2. CrieKTphl pa3IMyYHBIX Ta30B.

3. CrekTtp Bozopoaa.

4. Habmonenue TpekoB B kamepe Bunbcona.

5. Pabora cuéryrka MOHU3UPYIOMIUX U3TYyICHHM.

6. Perucrparus u3nydeHus IPUPOJTHBIX MUHEPATIOB U MIPOJTYKTOB.

@ponmanvHole 1a60pamopHvle padomsl U ONbIMbL

1. HccnenoBanue TPEKOB: M3MEPEHHE SHEPTrUU YACTHUIBI IO TOPMO3HOMYITYTH (110
dotorpadusam) (31ekmponnas oemoncmpayus).

2. N3mepenue painoakTUBHOTO (pOHA (21eKmpPOHHAA 0eMOHCMpPayus).

IToBTOpHTEIBLHO-0000IIAIOIINIT MOYJIb

[ToBTOpUTENBEHO-00001IAIOLINI MOAYIb MpeIHa3HAueH JI CUCTeMaTH3aluu 1 0000IIeH s
MPEAMETHOTO COJEP)KAHMS U OMBITA ACATEIHHOCTU, TPUOOPETEHHOTO MPHU U3YYEHUH BCETO Kypca
¢bu3uKu.

HpI/I HN3YUCHUH JAHHOTO MOAYJIA PCATU3YIOTCA U CUCTEMATU3HUPYIOTCA BU/AbI JCATCIBHOCTH,
Ha OCHOBE KOTOPBIX 00€CIEeunBaeTCs JOCTHXKEHUE MPEIMETHBIX UMETanpeAMETHBIX TIIaHUPYEMBbIX
pe3ynbTaToB 00y4yeHHUs, POPMUPYETCS] €CTECTBEHHO- HayyHasi TPAMOTHOCTb: OCBOEHHE HAYYHBIX
METOZOB HCCJEOBAHUs SBICHUH MPHUPOAbI U TEXHUKH, OBJIAJCHHE YMEHHSIMU OOBICHAThH
(1)I/I3I/ILI€CKI/IG SABJICHUS, IPUMCHSA IMOJIYYCHHBIC 3HAHWA, PCIIATh 3aa4yi, B TOM YUCJIC KaYCCTBCHHBIC
U DKCIIEPUMEHTAJIbHBIE.

[IpuHIIMNIUATBHO AEATETLHOCTHBIA XapakTep JAAHHOTO pas3jiefla peaiu3yeTcsd 3a CUET TOro,
4TO yHalIueCs BBIIIOJIHAIOT 3alaHUA, B KOTOPBIX UM IMPEAIaracTcCs:

® Ha OCHOBE MOJYYEHHBIX 3HAHUN pacloO3HaBaTh U HAYYHO OOBSCHATH (PU3UUYECKUE SBICHUS B
OKpY’Karollley MpUpoJie ¥ NOBCEAHEBHOMN )KU3HU;
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® WMCIOJIb30BATh IO PYKOBOJICTBOM I€Aarora Hay4HbIE METOJbl HCCIEAOBAHUS (HU3MUECKUX
SIBJICHHM, B TOM YHUCJIE JIJISl IPOBEPKHU THIOTE3 U MOJYUYCHUS] TEOPETUUECKUX BHIBOJIOB;
® OOBSACHATH C OMOPOM HAa TUAAKTHUYECKHA Marepuall Mociie OOCYXKIEHHUS C MeAarorom
Hay4HbIE OCHOBBI HamOoOJee BaKHBIX JOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTUM, HarpuMep,
MPAKTUYECKOTO HCIIOJIb30BAHUS PA3IMYHBIX MCTOYHHUKOB DSHEPIUM Ha OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB YHEPTHUU.
Kaxxpgas u3 TeM JaHHOrO pasjena BKJIOYAET SKCIEPUMEHTAIBbHOE HCCIIeI0BaHUE
o0oO0mmIaromero xapakrepa Ha YCMOTpPEHHE Mefarora M MpH ero moMomnu. Pasgen 3aBeprmaercs
MIPOBEJICHUEM IMarHOCTUYECKON U OLIEHOYHOM paboThl 32 KYPCOCHOBHOM IIKOJIBI.

IIpumepHbIe KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPHAJIbI

[IpoBeneHne OLIEHKM JOCTH)KEHUH IUIAHUPYEMBIX pPe3yJbTaTOB OCBOCHHUS Yy4eOHOTro
npeaMeTa NpoBOAUTCS B (opMe TEKYIIEro U pyOeKHOTO KOHTPOJIS B BUAEC KOHTPOJIBHBIX padoT.

7 kaace

Koumponvnas paboma Ne 1 no teme «llepBoHauanabHble CBEAECHHS O CTPOCHUH BEILIECTBAY

Koumponvnas paboma Ne 2 o teme «Macca, TNIOTHOCTb, 00BEMY.

Koumponvnas paboma Ne 3 no reme «CHIIbI B IPUPOACH.

Konmponvnas paboma Ne 4 o teme «/laBnenue».

Hmoeosas nposepounas paboma.

8 kaace

Bxoonas nposepounas paboma.

Konmponvnas paboma Ne 2 o teme «TernoBsie sBrnenusy. Konmponvnas paboma Ne

3 110 TeMe «ArperaTHble COCTOSIHUS BEILIECTBAY.

Konumponvnaa paboma Ne 4 no teme «Onekrpuueckuil Tok. Hampspokenue»,
«Cornpotusnenue. CoeJUHEHHE TPOBOAHUKOB.

Koumponvnaa paboma Ne 5 no teme «PaboTa M MOIIHOCTH AJIEKTPUUYECKOTOTOKAY,
«3akoH JIxoyms —JIenuay.

Hmoeosas nposepounas paboma

9 kmace

Bxoouas nposepounas paboma.

Koumponvnasa paboma Nel no teme «3aKOHBI JIBM)KCHHS U B3aMMOJICHCTBHS
TeI».

Koumponvnasa paboma Ne 2 o teme «MexaHnueckue kojaedaHus U BOJIHb. Konmponvnas

paboma Ne 3 1o Teme «INEKTpUUECKUEe U MarHUTHBIE sIBIIeHUs». Konmponvnaa paboma Ne

4 no teme «CTpoeHHME aTOMa M aTOMHOTO sJipay U
«Ctpoenue u 3Bosonusa BeeneHHon.

Hmoeosas nposepounas paboma.
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IIJNIAHUAPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITIPE/IMETA
«PU3NKA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHN A

B nenom pesynbratel ocBoeHust obydatoummucs ¢ 3IIP yuebHoro mpenmera
«DusnKa» JODKHBI COBIANATh C pe3yabTaTaMH MPUMEPHON paboyeil MporpaMMBIOCHOBHOTO
o01miero oOpa3oBaHusl.

Haubonee 3HaUMMEIMHE SIBJISIOTCS

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMS K 00YUEHUIO U LIeJICHANPaBICHHON 03HABATEIbHON A€ITeIbHOCTH; YyCTAHOBKA Ha
OCMBICJICHHE JINYHOTO OIbITa, HAOMIONEHUH 33 (U3NUIECKUMHU
9KCIIEPUMEHTAMU;
YCTAaHOBKA HAa OCMBICIIEHUE PE3yJIbTATOB HAOIIOACHUN 3a MPHPOTHBIMH UTEXHOTCHHBIMU
SIBIIGHUSIMU C TO3ULIUN (PU3HUYECKUX 3aKOHOB;

CIIOCOOHOCTh ~ OLIGHMBATh MPOUCXOIAIINE HU3MEHEHUS U HUX TIOCIEICTBUS,
(dbopMynrupoBaTh U OLIEHUBATH PUCKH, (HOPMUPOBATH OTIBIT;
MOBBILICHHE YpOBHS CBOEH KOMITETEHTHOCTH gyepes MPAKTUYECKYIO

JEeSTeNbHOCTD (IIPH COBMECTHOM BBIMOJIHEHHH JTAOOPATOPHBIX MPAKTHUYECKUX PadOT);yMEHHE
pasznuyaTh y4eOHbIE CHUTyallMd, B KOTOphIX ywamtuiics ¢ 3IIP moxer

JNEUCTBOBATh CaMOCTOSITEIbHO, W CUTYyallMd, T[J€ CIEIYyeT BOCIOJb30BaTbCA CIPAaBOYHOU
nH(pOopManHel U IPYTUMH BCIIOMOTATEIBHBIMU CPECTBAMH;

CIIOCOOHOCTh TMPUHUMATh pEUICHHE B JKU3HEHHOW CHUTyalluM Ha OCHOBE IepeHoca
MOJIYYEHHBIX B X0/i€ 00yueHUs PU3NUECKUX 3HAaHUH B aKTyaJIbHYIO CUTYAIIHIO;

CIIOCOOHOCTh COONIOAATh B TOBCEJHEBHOM JKM3HM MpaBWia JWYHOW OE€30MacHOCTH Ha
OCHOBE MOHUMaHUS (HU3UYECKUX SIBJICHUN W 3HAHMS 3aKOHOB (DU3UKH;

YMEHHE KPUTUYECKU OLIEHWBATh MOMYYEHHYIO OT coOecelHrnKa MH(OpPMAIINIO, COOTHOCS €€
CO 3HaHUEM (DU3UYECKUX 3aKOHOB;

CIIOCOOHOCTh TepeaTh CBOM COOOPaKEHHUsS, YMO3AKIIOUEHHUs TaK, YTOOBI OBITH MOHSATHIM
JPYTUM YEJIOBEKOM;

aJIeKBaTHOCTh TMOBEACHHS OOYYArOIIETrocs ¢ TOYKH 3PEHHsI OMAaCHOCTH WM 0€30MacHOCTH
U1 ce0sl MU J1s1 OKPY>KAIOIIKX;

YBaXXEHUE K TPYly U pe3ysibTaTaM TPYAOBOM JAESTEILHOCTH;

yrayOieHue npeacTaBIeHUi O EeJT0CTHOM KapTHHE MUPA Ha OCHOBE MPHUOOPETEHHBIX HOBBIX
€CTECTBEHHOHAYYHBIX 3HAHUW U TPAKTUYECKUX YMECHHM.

METAINIPEJMETHBIE PE3YJIbTATHI

Osnadenue yHugepcaibHbIMU y4eOHbIMU NHOZHABAM ETIbHBIMU 0CUCIBUAMU:

BBISABJIATE NPUYHUHBI U CIICACTBUSA ITPOCTBIX (1)I/I3I/I‘-ICCKI/IX ﬂBHeHI/Iﬁ;
OMpEacCIIATh q)nanecxne IIOHATHSA, CO3aaBaTh O606H.[CHI/I$I, YCTaHaBJIMBAaTbaHAJIOTHUH,
KHaCCI/I(I)I/II_[I/IPOBaTB, CaMOCTOATCIIbHO BBI6I/IpaTB OCHOBAaHUA U KPUTCPHUU
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JUTsl KJacCU(UKAIIMW, WCTIONB3Ys CIPABOYHYI0 HHGOPMAIMIO W ONMUPAsICh HA aJITOPUTM yUeOHBIX
JIENCTBHI;
yCTaHABIWBATh IPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH JIOTUYECKOE PACCYXKICHUE,
yMO3aKJII0ueHHe (MHIAYKTUBHOE, JEAYKTUBHOE, [0 aHAJIOTUM) U JEJIaTh BBIBOJIBI 11O/ PYKOBOICTBOM
rneaarora;
UCKAaTh WM OTOMpaTh HH(OOPMAIIMIO WM JAHHBIE U3 UCTOYHUKOB C YUETOM IMPEATI0KEHHOM
y4eOHOM 3a/1a4u ¥ 33JJaHHBIX KPUTEPHEB.
C03/1aBaTh, MPUMEHSIThH U IPEOOPA30BHIBATH 3HAKU M CUMBOJIbI, MOJIETTU U CXEMBIJIJISI PEILICHUS
y4eOHBIX M MO3HABATEIbHBIX 3a/1a4;
C IOMOIIBIO TIeAarora Wik CaMOCTOSITEIbHO MPOBOJAUTH OIIBIT, HECIONKHBIMIKCIEPUMEHT
110 YCTaHOBJICHUIO 0COOCHHOCTEH (PU3NYECKOTO 00BEKTa WIIH SBJICHHS; TPEOOPa30BHIBATh
uH(OPMAIIHIO U3 OJHOTO BHJIA B JPYTOH (TaOIHITy B TEKCT U
mp.);
YCTaHABIIMBATh B3aMMOCBS3b (DM3MUYECKUX SBJICHHA M IPOILIECCOB, HCIIOJIB3Ys
QJIITOPUTM Y4eOHBIX JEHCTBHIA.
Osnadenue yHu8epcanbHbIMU YUEOHBIMU KOMMYHUKAMUBHBIMU 0CHCH GUAMU:
OCO3HAHHO MCIOJIb30BaTh PEUEBBIC CPEACTBA B COOTBETCTBUU C 3a/1aueii KOMMYHUKAIUU IS
BBIPKECHHS CBOMX MBICJICH M MOTPEOHOCTEH /ISl INIAHUPOBAHUS CBOCH JIEATEILHOCTH;
OpPraHM30BBIBATh y4eOHOE B3aWMOJCHCTBHE B Trpynmne (OHpenesaTh oOmue Iely,
pacnpeensaTh poyiu, J0rOBapUBATHCS APYT C IPYTOM U T. II.).
[[CJICHAIIPABJIICHHO ~ WCIIOJIb30BaTh ~ MH()OPMAIIMOHHO-KOMMYHHKATUBHBIC — TEXHOJIOTHH,
HE0OXOIUMBIE I PEIIeHUs yYeOHBIX U MPAKTUUECKUX (PU3UUYECKUX 3a7au;
OpraHU30BBIBATh y4EOHOE COTPYIHUYECTBO M COBMECTHYIO JEATEIbHOCTh C YUUTEIEM U
CBEPCTHUKAMHM B TIpOLIecCe 3aHATUH HU3UKOM.

Ognadenue ynugepcanbHbIMU YUEOHBIMU PEZYIAMUGHBIMU OCTUCHEUAMU:

MOHMMATh LEIM €CTECTBEHHOHAyYHOro OOY4YEeHHs, CTaBUTh U (QOpPMYIUpPOBaTh Ui ceOst
HOBBIE 33/1a4¥ B yueOe 1 MM03HaBaTeIbHOM e TeNbHOCTH;

oOHapyxuBaTh u (OPMYIHPOBATH YyUEOHYIO TMpOOJIeMy, OMpPENesATh Iellb Y4eOHOU
NesTeNbHOCTH;

CaMOCTOSITENIbHO WJIM C TIOMOIIbIO YYMTENs IUIAHUPOBAaTh IIYTH JOCTH)KEHHUS LeJeil B
(GU3NYEeCKUX HKCIEPUMEHTaX, B TOM YHUCIIe albT€pPHATUBHBIE, OCO3HAHHO BBHIOMpaTh Haubojee
s¢dexkTHBHBIE CIOCOOBI pelIeHNs yUeOHBIX U I03HABATEIbHBIX 33/1a4;

COOTHOCHUTb CBOM MPAKTUYECKHE EHCTBUS C TUNIAHUPYEMBIMU pE3yJIbTaTaMH, OCYIIECTBIATh
KOHTPOJIb CBOEH JEATEIbHOCTH B TPOIEcCEe AOCTUKEHMSI pe3ysibTaTa, OIpPENessaTh CIIOCOOBI
JEeUCTBUI B paMKax NpEeAJIOKEHHBIX YCIOBUI M TpeOOBaHUiIl, KOPPEKTUPOBATh CBOU JACUCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYaLNEN;

NPaBUIBHOCTh  BBIMOJIHEHUS  OKCIIEPUMEHTAIbHOM  y4eOHOM  3ajadd, COOCTBEHHBIE
BO3MOXXHOCTH €€ PEILIeHUs;

BJIaJICHME OCHOBAaMM CaMOKOHTPOJISl, CAMOOIICHKH, MPUHATHS PEIIEHUI U OCYyIECTBICHUS
OCO3HAaHHOTO BbIOOpA B y4eOHOI U O3HABATENIbHOM 1€ TEIbHOCTH;
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JaBaTh aJICKBaTHYIO OIIEHKY CUTYallUU U IpeJiaraTh IIaH ee U3MEHEHUs; IPEBUICTD
TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTH MPU PEIICHUU Y4eOHOM

3aJlauu;
OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

INPEAMETHBIE PE3YJIbTATbBI

TpeOoBaHMsI K NpPeIMETHBIM pe3yJbTAaTaAM OCBOEHHUSI Y4eOHOI0 mpeamera

«Du3uKa», pacnpeaejeHHble M0 rogamM o0y4yeHust

PesynbTarel mo rongaM GOpMyIHPYIOTCS TIO MPUHITUITY JOOABICHHSI HOBBIX PE3YJIbTAaTOB OT
roja K rofay (pe3yJabTaThl OYEpEIHOr0 roja Mo YMOJIYAaHUIO BKIIOYAIOT PE3yJIbTaThl MPEIbITYIINX
JIET).

7 KJIACC
[IpenmerHble pe3ynpTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpaxaTb C(hOPMHUPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:

— OpHUCHTHPOBATHCS B TIOHATHUSAX W OINEPUPOBATh UMHU Ha 0a30BOM ypOBHE: (PU3UYECCKHE U
XUMUAYECKHE SIBJICHHS, HAOJIOJCHUE, OSKCIICPHUMEHT, MOJeib, THUIOTE3a; CIUHHIIBI
(U3MYECKUX BEJIIMYWH; aTOM, MOJIEKYJIa, arperaTtHble COCTOSHHS BemecTBa (TBEpHOE,
KHJIIKOE, Tra3000pa3HOE); MEXaHWYECKOe JIBIDKEHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE,
MPSMOJIMHEHOE),  TPAeKTOpHs, paBHOJACHCTBYyIOmIIas cuji, jaeopmanus (ympyras,
IUTACTUYECKAs ), HEBECOMOCTh, COOOIIAIOIIMECS COCY/AbI, C ONOPOM Ha JAMIAKTHYCCKUHN
MaTepHan

— pa3nuuarh sBIEeHUA (OUQQy3us; TEMIOBOE ABMKEHHE YacTHIl BEIECTBAa; PABHOMEPHOE
JBWKECHNE; HEPAaBHOMEPHOE [BIIKCHUE; WHEpPLUS; B3aUMOJACUCTBUE TEI;, pasHogecue
MBEPOLIX mel ¢ 3aKPensiéHHOU OCblo 8pawjeHus; Teperada JaBleHUus] TBEPABIMHU TEIaMHu,
KUJAKOCTAMU M Trazamu; arMmocepHoe [JaBjeHME; IUIaBaHME Tell; IMpEeBpalleHus
MEXaHUYECKON PHEPIUH) 0 ONMCAHUI0 MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JAHHOE (PU3NUECKOE SBJIECHUE, I10CIIE IPEABAPUTEIBLHOIO 00CYKACHHUS C
[1eJ1arorom;

— pacrno3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3MUECKUX SIBJICHUN B OKPYKAIOLIEM MUDE, B TOM
qucie GU3nYecKue SIBICHHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C PA3TUYHBIMU CKOPOCTSIMH B
KUBOM W HEKMBOW IPUPOJE; NEHWCTBHE CWIBI TPEHUS B NPUPOJIE U TEXHUKE; BIUSHUE
aTMOC(epHOro JIaBJeHUs Ha >KMBOM OpraHu3M; IUIaBaHHE pbIO; pplyaru B Telle YelOBEKa;
P 3TOM IMEPEBOAMTH MPAKTHUECKYIO 3aJadyy B Y4Y€OHYIO, BBIJIENSTH CYIIECTBEHHBIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SIBICHHUH C TOMOIIBIO M€/1arora;

— OIIUChIBATH H3YUCHHEIC CBOMCTBa TelI U (1)PI31/ILI€CKI/I6 SABJICHUSA, HCIIOJIB3Yys (1)I/ISI/I‘~IGCKI/IG
BCIIMYHHBI (MaCCB., Oﬁ’béM, IUIOTHOCTH BEIICCTBA, BpEMH, IIyTh, CKOPOCTh, CPEAHAA CKOPOCTD,
Cujia YHpyroctv, Cujia TsAKECTHU, BEC TCJa, CHJIa TPCHHUA, OABJICHUC (TBépHOFO TCIa,
KHUIOKOCTH, ra3a), BbITAJIKUBaroniasa CuJjia, MCXaHUYCCKada pa60Ta, MOIIHOCTB, IIJI€CYO CHIIHI,
MOMCEHT CHIJIbI, K03(1)(1)I/IIII/IGHT IIOJIE3HOTO )ICf/iCTBHH MEXaHU3MOB, KHHCTHYCCKAsA U
INOTCHIMaJIbHaA 3HCpFI/I$I) C
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OIOpOW Ha CcXeMy, NpPH ONHCAHWU DPACKPBIBaTh (U3WYCCKHI CMBICT HCIIOIb3YEeMbIX
BEIIMYMH, WX OOO3HAYCHUS W COUHUIBI (U3HUECKUX BEIUYUH, HAXOOUMb Hopmynvl,
ceasvisaowue OaHHYI0 DUUYECKYI0 GETUNURY C OPYUMU BETUYUHAMU, CIPOUMb 2pAduKu
U3YUEHHBIX 3a8UCUMOCTEN PU3UYECKUX eluyUuH C OTIOPON Ha JUTAKTUYECKUN MaTepua;

XapaKTepu30BaTh CBOWCTBA TeJl, (PU3WYECKUE SIBICHUSA U TMPOIECCHI, HCIOJIb3Ys MpaBuiIa
CIIOXEHUs Ccui (BIOJb OJHOM mpsaAMou), zakon Iyka, 3axon Illackans, 3axkon Apxumeoa,
npasuno pasrosecus pviuaza (610Ka), «30J10moe npasusio» MexaHuku, 3aKOH COXpPaHEHHS
MEXaHMYECKON JSHEpPruu; MpH OSTOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa H
3anucvleams €20 MamemamuyecKkoe 8ulpaxceHue Hnoo pyKo8OOCMBOM nedazozda ¢
06cyscOeHuem niana pabomol,;

OOBSICHATH (PU3NYECKUE SBJICHUS, MPOLECCHl U CBOMCTBA TEJN, B TOM YHUCIE MB KOHTEKCTE
CUTyallul NPAKTUKO-OPUEHTHPOBAHHOI'O XapakTepa: IMpPH IIOMOIIM IIE€AAarora BbIABIIATH
IIPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTh OOBACHEHHME M3 1—2 JIOrM4eckux IaroB ¢
ornopoil Ha 1—2 W3y4YEHHBIX CBOMCTBA (IM3MYECKHUX SBICHUH, (DU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

peliaTh TUMOBBIE pAcUETHBIC 3a/]a4M B 1/1€iCTBUE C ONMOPO Ha aNTOPUTM, NMPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C IEJaroroM, MCHOJb3ys 3aKOHBI U (DOPMYIbBI, CBSI3bIBAIOIIHE
(du3nyuecKre BEIMYMHBI: HA OCHOBE aHAJN3a YCIIOBHSI3a/I1a4y 3alMCHIBATh KPATKOE YCIIOBHUE,
MOJICTaBIATh (U3MYECKUE BEIUYUHBI B (OPMYNBl W MPOBOAUTH PACUETHI, HAXOIUTH
CIPaBOYHBIC JIAaHHBIC, HEOOXOIUMBIC IS PEIICHUS 3a1ad, OICHUBATH PEaATHMCTHYHOCTH
MOJIy4eHHOU (PU3NUeCKON BEJTHMYMHBI,

pacrno3HaBaTh IpPOOJIEMbI, KOTOPHIE MOYKHO DPELIUThH MPU MOMOLIM (PU3UUYECKHX METOJI0B
1ocje MpeABApUTEIbLHOIO OOCYXKIEHUS ¢ MeJaroroM; Mpu MOMOIIM IeJarora B ONUCAHUU
UCCIICIOBAaHMs BBLIEIATh IIPOBEPSAEMOE IPEANOJIOKEHHE (TUIOTE3y), C OINOpOoM Ha
JTUJAKTUYECKUH MaTepuan pasindaTb W HMHTEPIPETUPOBATh MOJYYEHHBIH pe3ynbTart,
HaXOJUTh OCJIe OOCYXAEHMSI C NIeAaroroM OMMOKK B XOJI€ OIbITa, JAeJaTh BHIBOJBI 10 €T0
pe3yJipTaTam;

YMETh HaxOJUTh C HCIIOJIb30BaHMEM LU(POBBIX 00pPa30BaTEIbHBIX PECYPCOB OMBITHI IO
HAOMIOACHNIO (U3NYECKUX SBJIEHUM WM (U3NYECKHX CBOWCTB Ted: (OpMYIHPOBATH
IIpOBEpsieMbIe IIPEINOJIOKEHMS, coOuparb YCTaHOBKY M3 MPEIJI0KEHHOIO
000pyZI0BaHUS C ONOPOM Ha CXeMy, 3alUCBIBaTh X0/ ONbITau (hOPMYIHPOBATH BBIBOJBI MO
PYKOBOJICTBOM I€Aarora;

BBINOJIHATE TPSIMbIE HM3MEPEHHUs] PACCTOSHMS, BPEMEHH, MacChl Tena, 00bEMa, CHIIBI U
TEMIIEpPAaTypbl C HCIOJb30BAHUEM aHAJOrOBBIX M IUQPOBBIX MNPUOOPOB € OMOPOH Ha
QJTOPUTM; 3alMChIBaTh IOKa3aHUs TNPUOOPOB ¢ yu€TOM 3aJaHHOM  aOCOIIOTHOM
IIOIPEIIHOCTH U3MEPEHU;

MPOBOJIUTH COBMECTHO C I€JaroroM HcciaeloBaHue 3aBUCHUMOCTH OJHOHM (u3ndecKoi
BEJIMYMHBI OT JPYrod C HCHOJB30BaHWEM MPSMBIX HU3MEpPEHHH (3aBUCHMOCTH MYTH
PaBHOMEPHO JBMIKYILErOCd Tella OT BPEMEHH JIBMIKEHUSA TEIA; CUbl MPEHUS CKONbICEHUS
om eeca mena, Kauecmea 0o6padoOmMKU NOGEPXHOCMeEl meil U He3A8UCUMOCTU CUTbL MPEHUs.
Om NIOWAOUCONPUKOCHOBEHUSA Mell; CUTbL YNPY20CMU OM YOTUHEHUS NPYIHCUHDBL,
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BLIMANIKUBAIOWEL CUTbL OM  00bEMA NOSPYIHCEHHOU Yacmu mend U Oom HIOMHOCMU
HCUOKOCMU, €€ He3aBUCUMOCMU Om HIOMHOCMU mend, Om 21yOumsl, Ha KOMOpYIo
no2pydceno meno, yClo8uli N1aeanus mel, YCI08ULl pagHogecusi pvluaza u 0J10K08); TOJ
PYKOBOJICTBOM TI€JIarora y4acTBOBaTh B TUTAHUPOBAHUH YIEOHOTO HCCIIEIOBAHUS, COOMPAThH
YCTAaHOBKY U BBIMOJIHATH M3MEPEHHUS, CIeAysS MPEeAJoKEHHOMY IUIaHy, (UKCHUpPOBATh
pe3yNbTaThl TOMYYECHHOW 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHUJAC MPEIIOKCHHBIX
Tabnui u rpaduKoB, J1e1aTh BHIBOJIBI 110 Pe3y/IbTaTaM HUCCIIECTOBAHMUS;

COOTHOCHUTb KOCBEHHbBIE M3MEPEHUs (PU3MUECKUX BEJIMUYUH (IUNIOTHOCTh BELIECTBA YKUIAKOCTH
1 TBEPIOIO TEJa; cujla TPEHUS CKOJbKEHUS; NaBJICHHE BO31YyXa; BBITAJIKUBAIOLIAS CHUIIA,
JeUCTBYIOIAsl Ha HOrPYKEHHOE B >KUIKOCTb TeJO; KO3((UIMEHT INOJE3HOro ACHCTBUS
IIPOCTBIX MEXAHU3MOB), CIEAYS MPEI0KEHHON MHCTPYKLUU; IIPU BBIIIOJHEHUHU U3MEPEHUN
10/ PYKOBOJCTBOM II€Jlarora COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHUCIATH
3HAYEHUE UCKOMOH BEJIIMYUHBL;

coOoIaTh MpaBUila TEXHUKK 0€30IacHOCTH MpHu padoTe ¢ J1abopaTOPHBIM 000PYAOBAaHHEM
MIOCJIE TIPEIBAPUTEIHLHOTO 00CYKICHHUS C TIEIaroroM;

COMOCTABIIATh MPUHIUIIBI JIEUCTBUS TNPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JIWHAMOMETP, COOOIIAIOIIMECS COCYIbl, OapoOMEeTp, phluar, MOJBIKHBIA H
HEMOJIBIKHBINA OJIOK, HAKJIOHHAS IJIOCKOCTh C OMOPOH Ha TUAAKTHYCCKHIA MaTEpHaI;

XapaKTepU30BaTh MPHHIUIBI ACUCTBUS M3YyYCHHBIX NPUOOPOB U TEXHHYECKHX YCTPOUCTB
nocJie MpeABaApUTEIHLHOTO 00CYKICHHUS C TIEJaroroM C OIOPOi Ha MXOMHUCAHUS (B TOM YHUCIIE:
MOJIIIMITHUKHU, YCTPONUCTBO BOJOINPOBOJIA, THAPABINYCCKAN MPECC, MAHOMETP, BBICOTOMED,
MTOPITHEBOM HACOC, apEOMETp), UCIIOJIb3Ysl 3HAHHUS O CBOWCTBAX (PU3MUYCCKUX SIBICHUU H
HE00X0IMMbIC (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAWTH TPUMEPHl / HaXOAWTh WHPOPMALKIO O TMpUMEpax MNPAKTUIECKOTO
UCMOJb30BaHUS (U3NYECKUX 3HAHUW B TMOBCEAHEBHOM JKM3HM s oOecredyeHus
0€30MacHOCTH MpHU 0OpaIIeHUH ¢ MPUOOpaMH U TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHUS
3JI0POBbSI U COOJIIOJICHHSI HOPM 3KOJIOIMYECKOT0 TIOBEICHUS B OKPYIKaIOIIeH cpefie;

OCYILIECTBIIATH C MOMOIIBIO MeJjarora 0T0Op MCTOYHUKOB MHpopManuu B cetu VHTEpHET B
COOTBETCTBHUH C 3a/IaHHBIM IIOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOLINXCS 3HAHUM U ITyTEM
CPaBHEHHS pa3IMYHbIX HCTOYHUKOB BBLIEHATh HH(MOpMALIMIO, KOTOpas SBISETCS
MPOTHUBOPEYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

WCIOJIb30BaTh MPHU BBHIIOJHEHUH YYE€OHBIX 3aJaHUl HaydyHO-TIONMYJSPHYIO JIUTEpaTypy
(GU3MYEeCKOro Ccozep)KaHus, CIOpaBOYHbIE MaTepuaibl, pecypchl ceTu VHTepHeT; BialeTh
npuéMaMH KOHCIIEKTHUPOBAHUS TEKCTa, peoOpa3oBaHus MH(OpMALMK U3 OJHOW 3HAKOBOM
CHCTEMBI B JIpYT'YIO;

CO3/1aBaTh I10/] PyKOBOJICTBOM I1€Aarora ¢ 00CyX/I€HUEM IuIaHa pabOThl KPATKMETHUCbMEHHbIE
U YCTHBIE COOOILEHHS Ha OCHOBE 2—3 UCTOYHUKOB HH(POPMAITUU(PU3NIECKOTO COepKAHNU,
B TOM YHCJIE TyOJUYHO JIeNaTh KpaTKUe COOOIIEeHuUs
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0 pe3yibTaTax MPOEKTOB MM Y4EOHBIX HCCIENIOBaHM; IPU ITOM I'PAaMOTHO HCIOJIb30BaTh
W3YyYCHHBI TOHATUIHBIN anmapar Kypca (HU3HKH, CONpPOBOXKAATH BBICTYIUICHUE
Mpe3eHTalNEH;

— TIpU BBHINOJIHEHUHM Y4YEOHBIX MPOEKTOB M HCCIENOBaHUI IOJ PYKOBOACTBOM Iieaarora
pacrnpenensaTb 00sS3aHHOCTU B TPYIINE B COOTBETCTBUU CIIOCTaBICHHBIMH 33J]a4aMHU, CIICIUTh
3a BBINOJHEHHEM IUIaHAa JCWCTBU, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
JEATEIIbHOCTh TPYINIbI; BBICTPAMBATH KOMMYHUKATUBHOE B3aWMOJICHCTBUE, YUYHUTHIBAs
MHEHUE OKPYKAIOIIUX.

8 KJIACC
[IpeamerHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaxarb c(HOpMUPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:

— OpPHUEHTHPOBATHCS B MOHATHAX M ONEPUPOBATH UMM Ha 0a30BOM YpOBHE: Macca U pa3Mephl
MOJIEKYJI, TEIUIOBOE JBM)KEHUE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHMS BEILECTBA,
KpUCTAJUINYEeCKUE M amMopdHbIe Teja, HACHIIMICHHBIH W HEHACBHIICHHBIH Hap, BIaKHOCTh
BO3/lyXa; TeMIeparypa, BHYTPEHHsSI HHEPrus, TEIUIOBOM JBUraTelb; AJIEMEHTapHbIN
JNEKTPUYECKUN 3apsifl, DJIEKTPUYECKOE I10JIe, IPOBOJHUKU M JTUAIEKTPUKH, NOCTOSHHBIN
3IEKTPUUYECKUN TOK, MArHUTHOE TOJIE;

— pa3iuMyaTh SBJIEHUS II0CNI€ MNPEABAPUTEIBHOrO OOCYXKIEHHS € IenaroroM (TerjaoBoe
pacipeHue/cxatue, Teruionepeaada, TEIUIOBOE PaBHOBECHE, CMAuyHMBAaHHE, KaNMLISPHBIE
SIBJICHUSI, ICTIAPEHKE, KOHJICHCAIIUsI, TIaBJIEHNE, KPUCTAJUTH3AIUS (oTBepaeBaHue),
KHUIIEHUE, Teruionepeaaya (TerIonpoOBOIHOCT, KOHBEKIUS, H3Iy4yeHUE);
BJIEKTPHU3aLMS TEJl, B3aUMOJICHCTBUE 3apsAJIOB, JIEUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJCHCTBUE MArHUTOB, JEHCTBUE MArHUTHOTO IIOJIS HA MPOBOJHUK
C TOKOM, 3JIEKTPOMArHUTHas WHAYKIMS) MO0 OMUCAHUIO MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHHE;

— pacro3HaBaTh C IOMOIIBIO MEeAarora MpPOSIBICHUE H3YYEHHBIX (U3MUECKUX SIBICHUN B
OKpYy’KaloIlleM MHupe, B TOM 4HClIe (PU3MUECKUE SBJIECHUS B IPHUPOJE: NMOBEPXHOCTHOE
HaTSKEHHME U KallWUIApHBIE SIBJICHUS B IPUPO/JIE, KPUCTAJUIbI BOpUpoie, n3inydenue ComHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, WHEs, CHera;
ANEKTpUYECKUE SIBJICHMSI B arMocdepe, AJIEKTPUYECTBO KHUBBIX OPraHU3MOB; MarHUTHOE
nojie 3emid, JApeid MostocoB, poib MAarHUTHOTO TOJS JUISL JKU3HU Ha 3emiie, MOJIIpHOe
CUSIHME; TIIpU OSTOM NEPEeBOAUTH MPAKTHYECKYI0 3ajjady B y4eOHYI0, BBIIEIATH
CYIIECTBEHHbIE CBOMCTBA/IPU3HAKY (PU3HUECKUX SBICHUM;

— ONUCHIBaTH IOJ] PYKOBOJCTBOM Tiefarora ¢ OOCYXJIECHHMEM IIIlaHa padoThl HM3yUCHHbIE
CBOMCTBa Tel W (DU3UYECKUE SIBICHUS, UCIOIB3Ys (PU3MUECKUE BEIIMUMHBI (TeMIepaTypa,
BHYTPEHHSSL DHEPTHUsl, KOJUYECTBO TEIUIOTHI, yAelIbHAas TEIUIOEMKOCTh BELIECTBA, YIEIbHAS
TEIUIOTa IUIABJICHUS, ylelbHas TeIyoTa MapooOpa3oBaHMs, yAeIbHAs TEIJIOTa CrOpaHUs
TOIUINBA,
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KO3(G(ULUEHT TMOJIE3HOT0 JEWCTBUSA TEIUIOBOW MAIlIMHBI, OTHOCHUTEIbHAS BIIAXKHOCTH
BO3/1yXa, MICKTPUYECKUN 3apsifl, CHJIa TOKA, JIEKTPUYECKOE HANPSIKEHHUE, CONPOTUBIICHUE
MIPOBOJHMKA, YIEJIbHOE COMPOTHUBIIEHHE BEUIECTBA, pabOTa U MOIIHOCTb 3JIEKTPUYECKOIO
TOKA); MPH ONHCAHUU MPABUIBHO TPAKTOBATh C MOMOUIBIO Tenarora (hPU3MYecKHil CMBICI
UCIOJIb3YEMBIX BEJIMYUH, O0O3HAUEHUS U €IWHUIBI (PU3NYECKHX BEIMYMH, HAXOAUTh
(GbopMynbl, CBS3BIBAIONINE JAHHYIO (DU3MYECKYI0 BEIMYMHY C APYTUMH BEIUYMHAMH,
CTPOUTH rpapUKu U3YUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKIX BEITUYUH;

OTIpEeCIIATH MOCIE MPEIBAPUTEIHLHOTO O0CYKICHHS C TIeIar0roM CBOMCTBA Tel, (hu3HUecKue
SIBJIGHUS. M IIPOLIECCHI, MCIIOJNb3Ysl OCHOBHBIE IIOJIOKEHMSI MOJIEKYJIIPHO-KUHETHUUECKOMN
TEOPUU CTPOCHHMS BEILIECTBA, MPHUHIIMII CYNEPHO3UINH TMoJiel (Ha KaueCTBEHHOM YpPOBHE),
3aKOH COXpaHEHHMs 3apsaa, 3akoH Oma i ydacTKa Uenu, 3akoH [owcoyra—/lenya, 3aKoH
COXpaHEHHs SHEPIUU; NPU ATOM HAXOIHWTH CIOBECHYIO (OPMYIHMPOBKY 3aKOHa U €ro
MaTeMaTHYeCKOe BhIPAXKEHHE C OMIOPOH Ha IU(PPOBbIe 00pa3oBaTeIbHBIE PECYPCHI;

COOTHOCHTB I10/1 KOHTPOJIEM Iefarora (Pu3nYecKue MpoLecCchl U CBOMCTBA TEJ, B TOM UHUCIIE
U B KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, Ipy MOMOIIM IeJarora
BBISIBJIAT IPUYMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00BsCHEHHE U3 1—2 JIOTHYECKUX IIAaroB
c onopoi Ha 1-2 HM3y4YEHHBIX CBOWCTBA GU3NYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pelars TUIOBBIE pacdy€THbE 3a7auyd B 1-2 JEHCTBUS C ONOpPOW Ha alllOPUTM,
IIPEBApUTENILHO Pa300paHHbI COBMECTHO C MEJaroroM, UCHOJb3ysl 3aKOHBI U (HOPMYIIbI,
CBSI3bIBAfOIIME (DM3UYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCIIOBHS 33Ja4M 3alUCHIBAThH
KpaTKO€ yCJIOBHUE, BBIABIISATH HEJAOCTATOK JIAaHHBIX Ul PELICHUS 3a]jauu, BBIOUPATh 3aKOHBI U
(bopmyIbl, HEOOXOAUMBIE ISl €€ PEUIeHHUs, TPOBOIUThH PACYETHl M CPABHUBATH MOIYYCHHOE
3Ha4YeHHe (PU3NYECKOM BETMUYUHBI C U3BECTHBIMU JaHHBIMU;

UMETh TMpEACTaBICHUE O MpobdiieMax, KOTOPble MOKHO PEIIUTh MPU MOMOIIU (U3NYECKUX
METOIOB TOCJ€ MpPEeABAPUTENBHOTO OOCYKIEHHMsS C IelaroroM; HCIONb3ys ONUCAHUE
HCCIIEA0BAHMS, BBIIEIATh IIPOBEPSEMOE IIPEATIOIO0KEHNE,0LIEHUBATh IPABUIIBHOCTD MOPSIKA
IIPOBEACHUS UCCIIEI0BAHNS, 1€J1aTh BEIBOBIL;

YMETbh HaXOAWUThb C HMCIIOJIb30BAHHEM III/I(prBI)IX O6p330BaTeHBHLIX PECYPCOB OIBITHI IO
HaO0JIIO/IEHUIO0 PU3NYECKUX SIBICHUN UM (PU3NYECKUX CBOMCTB Tel (KanmWUISIPHBIE SIBJICHMUS,
3aBUCHUMOCTh JIaBJICHUS BO3JlyXa OT €ro o0b&Ma, TemIeparypbl, CKOPOCTH Ipoliecca
OCThIBaHUS/HArpeBaHUsi MpU M3JIYYEHUH OT I[BeTa HU3Jydarouleil/mornomaromein
MIOBEPXHOCTU; CKOPOCTb HCHApEHHs BOJABI OT TEMIIEpPATypbl JKUAKOCTH W IUIOIIAIU €€
ITOBCPXHOCTH, OJICKTPpU3al A TCJI n BSaHMOHeﬁCTBHG OJICKTPHUYICCKUX 3apsAa0B;
B3aMMOJICICTBUE IMOCTOSHHBIX MarHWTOB, BU3YyaJM3alUsl MAarHUTHBIX IOJIEH ITOCTOSHHBIX
MAarHuToOB, I[GI\/'ICTBI/H[ MAarfuMTHOT'O IOJIA Ha MPOBOAHHUK C TOKOM, CBOMCTBa QJICKTpOMArHura,
CBOMCTBA’JICKTPOIBUTATENsI IOCTOSHHOTO TOKA): (hOpMYIHPOBATh NMPOBEPsiEMbIe
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MIPENIOJIOKEHNsI, COOMPATh YCTaHOBKY M3 MPEIVIOKEHHOIO O0OpYyIOBaHUS C OIMOpPOil Ha
CXEMY; OIUCHIBATH XOJI OMbITa U (POPMYIIMPOBATH BBIBOJIBI IIOJT PYKOBOJICTBOM TI€/Iarora;

MMETh IIPEICTABICHUsS O U3MEPEHHM TEMIIepaTypbl, OTHOCUTEIBHOM BIIAXXHOCTHU BO31yXa,
CHJIBI TOKA, HAIIPSDKEHUS C MCII0JIb30BaHUEM aHAJIOTOBBIX IPUOOPOB UIATYMKOB (PU3UUECKUX
BEJIMYUH; IIPU MTOMOILM [I€1arora CpaBHUBATh Pe3y/IbTaThl U3MEPEHUN C Y4ETOM 3aJaHHOU
a0COJIIOTHON MOIPEIIHOCTH;

MIPOBOJIUTH COBMECTHO C TEJaroroM HCCIeIOBaHUE 3aBUCHMOCTH OJHOH (hu3ndeckoi
BEJIMYMHBI OT JIPYyrol € HCIIOJIb30BAHMEM IPSAMBIX H3MEpPEHUN  (3aBUCHMOCTH
CONPOTUBIIEHU IIPOBOJHUKA OT €r0 JJIUHBI, IIOIIAAU MOIEPEUYHOIO CEYCHUSA U YIEIbHOTO
CONPOTUBIICHUs BEIECTBA IPOBOJAHMKA; CHJIBI TOKAa, WAYIIETO 4Yepe3 IPOBOJHHUK, OT
HallpsOKEHUs Ha IMPOBOJHHMKE; MCCIECIOBAHHME IIOCIEIOBATEIBHOIO M IapajlIeIbHOIO
COCMHEHUI MPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAaHUE, COOMpaTh YCTaHOBKY U
BBIIIOJIHATh M3MEPEHMS IO PYKOBOJACTBOM II€NArora, Cileays IIpelJIoKECHHOMY IUIaHY,
(buKCHUpOBaTh PE3yNbTaThl MOJYYCHHON 3aBUCMMOCTH B BUAE TAaOJIUIl U Tpa(uKOB, IeNaTh
BBIBO/IbI 110 PE3yJIbTaTaM HCCIIE0BaHMsI [TOCIIe 00CYKACHUAC IIe1arorom;

COOTHOCUTh KOCBEHHBbIE M3MEpEHUs (PU3NUECKUX BEIMYMUH (yJelbHas TEII0EMKOCTh
BEIIIECTBA, CONPOTUBJICHUE MPOBOAHMKA, pabOTa W MOIIHOCTb 3JIEKTPUUYECKOr0 TOKa): C
IIOMOLUIBIO NE€Jarora IJIaHuPOBaTh U3MEPEHUs, cOOUpaTh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys npeaIoKEHHOU UHCTPYKLIMH, U BBIYUCIIATh 3HAYEHUE BEIUYNHBI,

coOoIaTh MpaBuila TEXHUKK 0€30IacHOCTH MpHU padoTe ¢ J1abopaTOPHBEIM 000PYAOBAaHHEM
MIOCJIE TIPEIBAPUTEIHLHOTO 00CYKICHHUS C IIEIaroroM;

COIOCTABJIATh C IIOMOILIBIO II€Aarora HPUHLMIBI JEMCTBUS HM3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOH Ha MX ONMUCaHUs (B TOM 4YHCIE: CHCTEMa OTOIUICHHUS
JIOMOB, THTPOMETp, TapoBas TypOWHA, amIepMeTp, BOJBTMETP, CUETUHK DIECKTPUUECKON
SHEPIUH, IEKTPOOCBETUTEIbHBIE TPUOOPHI, HATPEBATENIBHBIE AIEKTPONIPHOOPHI (IIPUMEPBI),
ANEKTPUYECKUE TPEIOXPAHUTEIH; AJIEKTPOMATHUT, 3JIEKTPOABUIATENb MOCTOSIHHOIO TOKA),
UCTOJb3Yysl METOANYECKHE MaTepualibl O CBOMCTBAX (PM3UUECKUX SBICHUNA U HEOOXOIUMbIE
¢u3nyecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh 10CJIE MPEIBAPUTEILHOTO 0OCYKIEHUS C MEJaroroM MpocThle TEXHUYECKHe
yCTpOMCTBA W HW3MEpUTENbHbIE MPHOOPHI IO CXEMaM M CXEMAaTUYHBIM PUCYHKaM
(PKUAKOCTHBI TEPMOMETpP, TEPMOC, ICUXPOMETP, TUTPOMETp, JBUTaTelb BHYTPEHHETO
CrOpaHHs, DIJIEKTPOCKOIl, PEOCTaT); COCTaBIATh CXEMbl JJIEKTPUYECKUX Leneil ¢
MIOCJIEZOBATEIbHBIM M IAPAJUIEIBHBIM COCIUHEHUEM DIIEMEHTOB, COOTHOCS YCIOBHBIE
0003Ha4YEeHHUSI 3JIEMEHTOB AJIEKTPUUECKUX LIETeH;

MIPUBOANTH NMPUMEPBI/HAXOAUTh UHHOPMALIMIO O MTPUMEPAX MPAKTHUECKOTO UCIOIb30BaHUS
¢u3nyecKux 3HaHMM B TIOBCEJHEBHOM MKU3HU [y obOecrieyeHus O€30MacHOCTH NpU
oOpalleHnu ¢ TpuOOpPaMu U TEXHUUECKUMH YCTPOUCTBAMH,

29



COXPAaHEHHUS 3/I0pPOBbA U COOJIIOJIEHUS HOPM AIKOJIOTMYECKOTO MOBEJACHHS B OKpY’Karollei
cpene;

— OCYILECTBJIATH C MOMOIIBIO MeJlarora nouck nHdopmanuu GU3NIecKoro coiep>kaHus B CETU
I/IHTepHeT, Ha OCHOBC HUMCIOIIUXCA 3HAHUU H HyTéM CpaBHCHHA JOIOJHUTCIIbHBIX
HMCTOYHUKOB BBIIETATH HHPOPMAIUIO, KOTOpasl SBJSETCS MPOTUBOPEUNBOM WIIM MOXKET OBITh
HEJI0CTOBEPHOI;

— HCIIOJB30BaTh IPU BBINOJHEHUM YYEOHBIX 33JaHUN OTOOpPaHHYIO I€aroroM Hay4dHO-
MOMYJISIPHYIO JIUTEPaTypy (U3UYECKOTO COJEp)KaHHs, CIPAaBOYHBIE MaTEpHAIIbl, PECYPCHI
cetu UMHrepHer; Bnagers npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHMs
nH(OpMAaIUY U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIOC ONIOPOH Ha alrOPUTM M YTOUHSIOIINE
BOIIPOCHI IIEAArora;

— co37aBaTh IMOJ PYKOBOJACTBOM Ilearora ¢ OOCYXJIEHHEM IUlaHa PaldoThl MHCbMEHHBIE U
KpaTKUe YCTHbIE cooOIIeHus, 0000mas uHGOpMAIUI0 M3 HECKOJBKHMX HCTOUYHHUKOB
(GU3NIECKOTO COAEpIKaHUs, B TOM YHCJE ITyOJUYHO NPEICTABIATH PE3yJbTaThl IMPOCKTHOM
WM UCCIENOBATENIbCKON JEATENbHOCTH; IPU 3TOM TPaMOTHO MCIOJIb30BaTh W3y4YEHHBII
MOHATUIHBIN anmapaT Kypca (PU3HUKH, COTPOBOKIATH BHICTYIUICHHUE TIPE3EHTALINCH;

— TIpU BBIIOJHEHUU Y4EOHBIX IPOEKTOB W MCCICIOBAHUN (U3UYECKUX IPOLECCOB IMOJ
PYKOBOJCTBOM II€Jlarora pacrpeneisTh O00s3aHHOCTH B TPYIIE B COOTBETCTBHM C
IIOCTaBJIEHHBIMU 3aJla4yaMM, CJICAUThH 32 BBINOJHEHUEM IUIaHA JAEHCTBUIM U KOPPEKTHPOBATH
€ro, aJeKBaTHO OILICHUBATh COOCTBEHHBIN BKJAJ B JIEATEILHOCTh TPYIIIBI, BBICTPAUBATH
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, ITPOSABIISS TOTOBHOCTh pa3peliaTh KOH(PIUKTHI.

9 KJIACC
[IpenMeTHble pe3ynbTaThl Ha 0Aa30BOM YpPOBHE JOJDKHBI OTpaxkaTb C(HOPMHUPOBAHHOCTH Yy
o0yyaroIuxcst yMEHHI:

— OpPHUEHTHPOBATHCS B MOHATHIX U ONEpUPOBaTH MU Ha 0a30BOM YpOBHE: CHCTeMa OTCUéTa,
MaTepualibHas TOYKA, TPACKTOPHS, OTHOCHUTEIFHOCTh MEXaHHYECKOTO JIBIKEHHS,
neopmanus  (ynpyras, IUIacTHYECKasi), TPEHHE, YEHMPOCmpeMumenbHoe YCKopeHue,
HEBECOMOCTh W TEPErpy3KH; HEHTP TSHKECTH;, aOCOJTIOTHO TBEPIOE TENO, IEHTP TKECTH
TBEPJIOTO TeJla, PaBHOBECHE;,  MEXaHUYECKHE KosieOaHus U BOJIHBI, 3BYK,
WHOPA3BYK U yIBTPA3BYK; DJIEKTPOMATHUTHBIC BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U 1aTbHO30PKOCTb, CHEKMpPbl UCNYCKAHUA U no2ioweHus; anbga-, 6era-
Y TaMMa-u3Jy4deHHUsI, U30TOIIbI, si/iepHasi SHEPreTHUKa;

— COOTHOCHUTbH SIBJICHMS TIOCJIE MPEIBAPUTEIBHOTO 00CYXKIEHUS C TIelaroroM (paBHOMEpHOE U
HEpPaBHOMEPHOE  NPSIMOJIMHEMHOE  JIBUJKEHUE, PaBHOYCKOPEHHOE  IPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJeHHe TeJl, PaBHOMEPHOE JBIKEHHE II0 OKpYKHOCTH,
B3aMMO/ICIICTBHE TeJ, pEaKTUBHOE JBIKEHUE, KoJiedaTeNbHOE JIBIKEHHUE (3aTyXamollue U
BBIHY)KJICHHbIE KOJIeOaHUs), PpE30HAHC, BOJHOBOE JBIDKEHHE, OTpaKEHHE 3BYKa,
MPSIMOJIMHEIHOE pacpOCTPaHEHUE, OTPaKEHUE U MPEIOMIIEHHE CBETA, MTOJIHOE
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BHYTPCHHEE OTPaXCHHE CBETa, pa3JIOKEHHE Oeloro CcBeTa B CIEKTP H CIOXCHHUE
CIIEKTPAJIbHBIX L[BETOB, TUCIIEPCHSI CBETA, €CTECTBEHHAs PaIUOAKTUBHOCTh, BOZHUKHOBEHUE
JMHEWYATOr0 CIEKTPa W3JIYYCHHUs) MO ONMHMCAHUIO MX XapaKTePHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTAHHOE (PU3HUECKOE SIBICHUE;

pacrmo3HaBaThb C IOMOIIbIO TIe/larora IMPOSIBICHWE H3YYEHHBIX (U3UYECKUX SIBICHUN B
OKpy>KatomeM mupe (B TOM uucie (U3NYEeCKue SIBICHUS B MPUPOJE: MPUIUBBI M OTIHBHI,
nBrKeHne IuiaHeT COJHEYHOW CHUCTEMBbl, PEAKTUBHOE [IBH)KCHHE YKUBBIX OpPraHU3MOB,
BOCIIPUSTHE 3BYKOB J>KMBOTHBIMH, 3E€MIICTPSICCHUE, CEHCMUYECKHE BOJIHBI, L[YHAMH, 1XO,
[[BeTa TeJl, ONTHUYECKUE SBJICHHUS B MpPHUPOJE, OUOJIIOTUYECKOE JEeHCTBHE BHUIUMOTO,
yIbTPAPHUOIECTOBOTO M PEHTICHOBCKOTO HM3TYYCHH; €CTECTBCHHBIH paJMOaKTUBHEIN (HOH,
KOCMHMYECKHE JIy4Hd, paJdO0aKTUBHOE MW3JIy4EHUE MPUPOJHBIX MHUHEpAIOB; JACHCTBUE
paAMOAKTUBHBIX M3JIyUEHHUH Ha OpraHM3M 4EJOBEKa), IPU 3ITOM [0 PYKOBOJICTBOM
nejarora IEpPeBOAUTh TMPAKTUYECKYIO 3aJady B Y4eOHYIO, BBLICNSATH CYIIECTBEHHBIE
CBOWCTBA/MpU3HAKN (PU3UUECKUX SIBICHUM;

OINUCBIBATh MOJI PYKOBOJACTBOM IIefarora ¢ OOCYXJIEHHEeM IJJaHa paboThl H3yueHHbIE
CBOMCTBa Ten M (PU3MUECKUE SIBJICHUS, WCIONIb3YsA (DU3MUECKUE BEIUUMHBI (CpenHss U
MI'HOBEHHAsi CKOPOCTb Teja NPU HEPAaBHOMEPHOM JBHKEHHM, YCKOPEHUE, MepeMelIeHHUE,
IyTh, YIVIOBas CKOPOCTb, CHUJIAa TPEHUs, CWJIA YIPYTrOCTH, CHJIA TSAXKECTH, YCKOPEHUE
CBOOOJHOIO MaJ€HMsI, BEC TeJla, UMITYJIbC TE€la, UMITYJIbC CHJIbI, MEXaHH4yecKas paboTa u
MOILHOCTb, IIOTEHLMAJIbHAs DJHEPrusl Teja, IOAHSATOrO HaJ IOBEPXHOCTbIO 3EMIIH,
MOTEHIMAIbHAsI SHEPTUsl C)KATOW MPYXKHUHbI, KHHETUYECKas SHEPrus, IOJIHas MeXaHHuecKas
SHEPrus, MEePHOJ U YacToTa KOoJeOaHWM, JUTMHA BOJHBI, [POMKOCTh 3BYKa M BBICOTAa TOHA,
CKOpOCTb CBETA, [0KAa3aTeslb IPEIOMIIEHUS CpeAbl); MPU OMMCAHUHM C MOMOIIBIO YUUTENS]
[IPaBWIbHO TPAaKTOBATh (PU3WYECKUI CMBICI HCIIOJIb3YEMBIX BEJIMYHMH, OOO3HAUYEHUS H
eMHUIBl (U3UYECKUX BEIMYMH, C ONOPOM Ha METOAMYECKMX Marepuan HaXOAUTh
(GopMyIibl, CBSI3BIBAIOLIUE JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTMMHU BEJIMYMHAMH,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH;

XapaKTepu30BaTh I0OCJIE MPEIBAPUTEIBLHOTO OOCYXKIEHHUS C IEJaroroM CBOMCTBa Tel,
¢u3nyeckue SBJICHUS U TPOLECCH, MCIOJB3Ysl 3aKOH COXPAHEHUS SHEPruH, 3aKOH
BCEMUPHOI'O TATOTEHUS, NPUHLHUI CYNEPHO3UIUN CHJI, HPUHLUUI OTHOCUTEIBbHOCTU
l'anunes, 3akoHel HpOTOHA, 3aKOH COXpaHEHUS MMIIYJIbCA, 3aKOHBl OTPAKEHUS U
MIPEIOMJIEHUSI CBETA, 3aKOHBI COXPAHEHMsI 3apsiIOBOTO M MACCOBOTO YMCEN INPHU SAEPHBIX
peaKIMsIX; MPU 3TOM HaXOAUTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTU4ecKoe
BBIpaKEHHUE C OIIOPOH Ha LU POBbIE 00pa30BaTEIbHBIE PECYPCHI;

COOTHOCHUTH IIOJ KOHTPOJIEM IIeAarora (I)I/ISI/IIIGCKI/IC IIpOLECChI U CBOMCTBaA TCJI, B TOM YHCJIC
1 B KOHTCKCTC CI/ITyaIII/II\/II MPAKTUKO-OPUCHTHPOBAHHOT'O XapaKTEpa: BBIABIATE IPU ITOMOIIA
neaarora MpUIUHHO-CICACTBCHHBIC CBA3U, CTPOUTH

31



00BsCHEHHE W3 2—3 JIOTMYECKUX IIIaroB C OMOpo Ha 2—3 W3y4YEHHBIX CBOWMCTBA
(bU3NYECKUX SIBIICHHA, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelars TUIOBBIE pacy€THBIE 3aladyd B 1—2 JEHCTBUS C ONOpPOM Ha allOPUTM,
NPEIBAPUTEIILHO  pa300paHHBIE COBMECTHO C, UCHOJB3ySd 3aKOHBI U  (OPMYIIbI,
CBSI3bIBAIOIIME (PM3UUECKUE BEJIMYMHBI: Ha OCHOBE aHajM3a YCJIOBHUS 3a/ayM 3alUCHIBATh
KpaTKOE YCIJIOBHE, BBISBIISITh HEJOCTAIOIINE UM U30BITOYHBIE JaHHBIE, BHIOUPATh 3aKOHBI U
¢bopMybl, HEOOXOAUMBIE JUIsl PELICHHUs, NIPOBOAUTH PAcu€Thl U OLIEHHWBATh C IOMOIIBIO
YUUTENS PEUTMCTHYHOCTD TOTYYEHHOTO 3HAaYCHUS (PU3NUECKOM BETMUNHBL;

HUMETh NPEACTABICHUE O np06neMax, KOTOPBIC MOKHO PCIOWUTH IIPH IMOMOIIH (bI/ISI/I‘IeCKI/IX
MCTOHOB; HCIIONB3yd OIMCAHHUC HCCICIOBAHUSA, IIOCIIC IMPEABAPUTCILHOTO O6CY)KI[€HI/I$I C
neaaroroM BBIACIATH ITPOBEPACMOC MPCANOI0KECHUEC, OLUCHHMBATh IPaBUIIBHOCTH IIOpsAAKa
IMPOBCACHUA UCCIICAOBAHUA, ACIATh BbIBOAbLI, MHTCPIPCTUPOBATL PE3YJIbTAThI Ha6HIOI[eHI/II71
" OIIBITOB,

YMETh HAaXOIUTh C HCIOJIb30BaHMEM HH(POBBIX 00pa30BATEIBHBIX PECYpPCOB OMBITHI 10
HaONMOIeHNI0 (PU3NYECKUX SBIECHUN WiIM (PU3MUECKUX CBOMCTB Tenl (M3y4EHHE BTOPOIO
3akoHa HbplOTOHA, 3aKOHa COXpaHEHMs] HHEPruM; 3aBUCUMOCTh I€puoJia KoJeOaHuiu
MPY’KUHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYXKUHbI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MaJIbIX KOJICOAHWIA, MPSAMOJIUHEHHOE PpacIpOCTpaHEHUE CBETA, Pa3lIOKCHUE
0enoro cBeTa B CIEKTP; U3yYEHHE CBOWCTB M300pa)KCHHs B IJIOCKOM 3€pKajie U CBOICTB
M300paXeHUs TpeIMeTa B COOMpAroIel JMH3e; HAOIIOJCHHE CIUIONIHBIX M JIMHEHYaThIX
CHEKTPOB H3IIyYEHUs): CAaMOCTOSTEIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
0o0Opy/lOBaHUsI C ONOPOM HA CXEMy, OIUCBHIBATH XOJ OMNBITA M €ro Pe3yJbTaThl,
(GhopMyIHUpOBaTh BEIBOJIBI O] PYKOBOJCTBOM MEAArora;

MIPOBOJIUTH TIPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, OTIPENeNsis CpeiHee 3HAUeHUE
U3MepSIEMOM BETMUUHBI (YOKYyCcHOe paccmosiHue codupalowjeti  JUH3bL);
000CHOBBIBaTh BBIOOD CIOCO0an3MepeHMsI/M3MEPUTEIHLHOTO TPHOOPa;

IIPOBOJIUTH COBMECTHO C IEAAaroroM HCCII€OBAaHUE 3aBUCUMOCTEH (PU3NUECKUX BEJTHUUH C
UCIOJIb30BAaHUEM  MpPSIMBIX ~ HM3MEpPEHHMH  (3aBUCHMOCTh IMYTH OT BpPEMEHHM IpHU
PaBHOYCKOPEHHOM  JIBWKEHHM 0€3  HayaJbHOM  CKOpPOCTH; IepHoAa KoseOaHui
MaTEeMaTHYeCKOro MasTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH YTjla OTPa)KE€HHUsS CBETa OT yIJia
NaJIeHUs] U yTJia MpeJoMJIeHHUs OT yIJia MaJeHus): mociae oO0CyXJIeHHs MOJ| PyKOBOIACTBOM
nejarora IUIAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTAThI
MOJy4YEHHOM 3aBUCUMOCTH (M3WYECKUX BEIMYUH B BHJE TaOaull M TpaduKoOB, JeNaTh
BBIBOJIBI 110 pe3yJIbTaTaM HUCCIIEI0OBaHUS;

COOTHOCHUTH KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BEIIMUYMH (CpPelHAs CKOPOCTh U yCKOpEHHE
Tela NpU PABHOYCKOPEHHOM JBI)KEHHM, YCKOPEHHE CBOOOJHOIO MajeHUs, >XECTKOCTh
MPYXUHBI, KOAPGUIUEHT TPEHUS CKOJIbKEHHS, MEXaHUYecKasi paboTa U MOLTHOCTh, YacTOTa
U Tepuoj] KojeOaHUl MaTeMaTH4ecKoro M MNpPY>KMHHOTO MAasTHUKOB, ONTHYECKas CHJia
cobuparomeit
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JIMH3BI, PAJIMOAKTUBHBIN (DOH): C MOMOINBIO MEAarora IUNIAHUPOBATh M3MEPEHUs; cCOOUpPATh
JKCIICPUMEHTAIBHYI0 YCTAHOBKY M BBIIOJHATH M3MEPEHUs, Clenys MPEIIOKEHHOU
MHCTPYKLUY; BBIYUCIIATD 3HAYEHUE BEJIMYMHBI U aHAJIN3UPOBATh II0JyYEHHBIE PE3YJIbTATHI C
y4€TOM 3aJIaHHOM ITOTPELIHOCTH U3MEPEHUN;

coOIIoAaTh MpaBMila TEXHUKH 0€30MacHOCTH MpHU padoTre ¢ 1abopaTopHBIM 000pyI0BaHUEM
1ocJye MpeaBapUTEIbHOTO 00CYKACHUS C MEAarorom;

COTOCTABIIATh C TIOMONIBIO TI€Jarora OCHOBHBIE NPH3HAKKM HW3YYCHHBIX (DU3NYCCKUX
MOJIeJIeli: MaTepHralibHasi TOUKa, aDCOIIOTHO TBEPOE TEJI0, TOUCYHBIM UCTOYHUK CBETA, JIyY,
TOHKas JINH3a, TUIAHETapHas MOJICNIb aTOMa, HYKJIOHHAs! MOJIeJIb aTOMHOTO Siipa C OTMIOPOi Ha
METOANYECKUE MaTepUAIIbI;

XapaKTepU30BaTh MOCIE MPEIBAPUTEIBLHOTO OOCYKACHHUSI C MeIaroroM MPUHIUIBL JEHCTBH
U3Y4YEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOW HAa UX OMHMCAaHMs (B TOM YHUCIE:
CHUJOMETp, JAaTYUKH IIOJIOKEHUS, PACCTOSHUA U YCKOPEHHS, pakKeTa, 3XO0JO0T, OYKH,
nepuckorn, (¢oroanmnapar, ONTHYECKHE CBETOBOMABI, CHEKTPOCKOI, O3UMETp, Kamepa
Bunscona), ucnomns3ys nu@poBbie 00pa3oBaTEIbHBIE PECYPCHI;

HCIIOJIB30BATh IMMOA PYKOBOACTBOM II€aarora CX€Mbl U CXCMATHUYHBIC PUCYHKH H3YYCHHBIX
TCXHUYCCKUX YCTPOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB U TCXHOJOTHYCCKUX IIPOLECCCOB IIPH
peiCHUN y‘l€6HO-HpaKTI/I‘IeCKI/IX 3aaa4; OIITUYCCKUC CXEMBI AJId ITOCTPOCHUA I/1306pa)KCHI/II71
B IINIOCKOM 3€pKaJIC U CO6Hp3.I-OH.IGI>i JIMH3C,

MPUBOANTH MPUMEPBI/HAXOAUTh HHOOPMAIIHIO O MIPUMEPAX MPAKTHUYECKOTO UCIIOIb30BaHUS
¢u3nyeckux 3HAHUN B IOBCEJIHEBHOW JKM3HUM JuIs oOecredeHHus Oe30MacHOCTH IpHU
oOpamieHuu ¢ TpuOopaMH M TEXHHUYECKHMMH YCTPOWCTBAMH, COXpAaHEHHS 30POBbS M
COOJIFOICHHSI HOPM 3KOJIOI'MYECKOI'0 TIOBEJICHUS B OKPY’KaIOLIeH cpefie;

OCYIIECTBISATH TIOJ] PYKOBOJICTBOM II€Iarora rmouck MHPopManuu GU3NIECKOTO COACPIKaHMUS
B cetu MHTepHeT, caMOCTOSTENbHO (GOPMYNIUPYS MOUCKOBBIH 3ampoc, HAXOOUTh IYTH
oTpesieNIeHUs] JOCTOBEPHOCTH IMOJIyY€HHOW MH(QOpMAaIK Ha OCHOBE UMEIOIIMXCS 3HAHUH U
JIOTIOJTHATEIbHBIX HUCTOUYHUKOB;

WCIOJIb30BaTh TMPU BBIIOJHEHUU YYEOHBIX 3a/JlaHuil OTOOpaHHYIO IEJaroroM Hay4dHo-
MOMYJISIPHYIO JIUTEpaTypy (PU3MYECKOrO COJEp’KaHUs, CIPaBOYHBIE MaTepUAJIbl, PECypChl
cetu UHTepHeT; BiageTh NpuéMaMu KOHCIEKTHUPOBAaHUS TEKCTa, NpeoOpazoBaHUs
nHpopMallMd W3 OJHOM 3HAKOBOM CHCTEMBI B JPYIYl0O C OINOpOH Ha aJlropuT™M U
YTOUHSIOLIME BOMPOCHI MeJarora; co3jaBaTh 1oj pyKOBOJCTBOM Iefarora ¢ o0CyKaeHueM
I1aHa paboThl MMCbMEHHBIE M YCTHBIE COOOIIEHNS Ha OCHOBE MH(GOPMAIIMU M3 HECKOJIbKUX
UCTOYHHUKOB (PU3UYECKOTO COJCPKAHUS, MyOIUYHO MPEACTABIATh PE3yJIbTaThl MPOEKTHOMN
WM UCCIIENOBATEIBCKOW NIEATEIBHOCTH; NP ITOM TPaMOTHO HCIIOJIb30BAaTh W3YYEHHBIN
NOHATUIHBIN amnmapar HM3y4aeMoro pasjena (QHU3HMKH U CONPOBOXKIATh BBICTYIUIEHUE
MPE3CHTAIMEH ¢ YIETOM 0COOCHHOCTEH ayAUTOPHUU CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHUNE

TemaTndeckoe MJIAHUPOBAHHWE U KOJIMYECTBO YaCOB, OTBOJMMBIX Ha OCBOEGHHE Kax10il Tembl yueOHoro mpeamera «®dusuxa» [IpumepHoii
aZlaTUPOBAHHOM OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O 0011ero o0pa3oBaHUs 00y4arOIUXCs € 3a1eP’KKOM IICUXUYECKOro pa3BUTHUs, B
IEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoM [IpumepHoii pabodeii mporpammsl yueObHoro npeamMera «@Pusnkay» o0pa3oBaTeNbHONW MPOTPAMMBI
OCHOBHOT0 0o01ero oopazoBanus. [Ipu stom Opranusanus BlipaBecamMa BHOCUTh U3MEHEHHUs B COJCPKAHUE U paclpeiesieHne yueOHOro MaTtepuaa mno
rogaM OOy4eHHs, B MOCIEJOBATEIBHOCTh U3YYCHHS TEM U KOJIMYECTBO YacOB HAa OCBOCHHE KaXKIOW TEMBI, ONpEICNICHHE OPraHU3alMOHHBIX (OopM
o0yyeHus U T.. OOOCHOBAaHHOCTb JaHHBIX HM3MEHEHHI ompenensercs BbIOpaHHBIM oOpa3oBaTenbHOW opranmzanuedl YMK, mHAMBUAYyaJbHBIMU
NCUXO(PHU3NUECKUMHI OCOOCHHOCTSAMHU KOHKPETHBIX oOydatonmxcs ¢ 3I1P, creneHpio yCBOGHHOCTH UMH YY€OHBIX TE€M, PEKOMEHIAIMSIMHU 110 0TOOPY U
ajanTalnuy yueOHOro Marepuana no pusuke, npeacraBieHHbIMU B [losicHUTebHOM 3amucke.

7 KJIACC (68 u)
TemaTnueck CHOBHbIC BH/bI 1eSITEIbHOCTH
. OcHoBHOe coaep:kaHue 0 AR
Ui 0JI0K, y4yammxcs (Ha ypoBHe
TEeMa Y4eOHBbIX J1eiicTBHIi)
Pa3znen 1. ®usuka u eé posib B NO3HAHUM OKPYKAIOIIET0
mupa (6 1)
®duzuka — ®dusnka — Hayka o npupoje. SBineHus | BoisiBieHHe OCHOBHBIX Pa3NUYMil NMPH MOMOIIM Iefarora MexJay (U3NYeCKUMU U

HayKa 0
npupone(2 4)

IIPUPOJBI (MCS). @u3nyecKue SBICHU:
MEXAHUYECKUE, TEIUIOBBIE,
AIIEKTPUYECKUE, MarHUTHBIE, CBETOBBIE,
3BYKOBBIE.

XUMHUecKUMH npeBpameHusMu (MC — xumus).

Pacnio3naBanue u kinaccuukanus mnocie oOCYXAECHUS C MeJaroroM Mpu MOMOILU
HaBOJSILIUX BONPOCOB (U3NYECKUX  SBJICHUI:  MEXaHMYECKHUX,  TEIIOBBIX,
JJEKTPUYECKUX, MATrHUTHBIXH CBETOBBIX.

Habutoienue u onricanue GuU3NYECKuX BJICHUN Ha 0a30BOM YpOBHE.

duznyeckue
BeJIMYMHBI (2

4)

duznueckue BCJIMYHHBI.
N3mepenne
bu3nueckux BeNWYuH. Qusuueckue

npuéopbz6

OHpCILeJ'IeHI/Ie IIpH IOMOIIH Mneaarora HEHbl ACJICHUS KaJIbl U3MCPUTCIIBHOT'O
npudopa.

W3mepenune mo oOpasily moa pyKOBOJCTBOM Iie[arora JMHEWHBIX pa3MEpoB TEN U
MIPOMEKYTKOB

5 MC — 3aeMEHTHI COACPIKaHUs, BKITFOHYAOIUEC MCKIIPCIMETHBIC CBA3U, KOTOPLIC Honp06Hee PACKPBITEL B TCMATUYCCKOM IIJIAHUPOBAHHHU.
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6 KypcuBoM 0003HaueH yueOHbIN MaTepuall, KOTOPbIA N3y4aeTcs, HO HE BBIHOCUTCS Ha TPOMEXYTOUHYIO U UTOTOBYIO aTTECTAIHIO.
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lloepewnocms usmepenuil.
MextyHapoaHasicuctema

SJIMHMII.
,Zlemoucmpauuu7

1. MexaHuveckue, TEIJIOBBIC,

AJIEKTPUYECKHE, MarHuTHbIE,

CBETOBBIC SIBJICHUSL.

2. Gusndeckue nMpuOOPHI U TpoLeaypa
IPSIMBIX HW3MEPECHUH aHAJIOTOBBIM U
U(PPOBBIMIIPHOOPOM.

Dponmanvusle 1a60pamopHvie padomul
UUINEKMPOHHAAL 0EMOHCIPAYUL.

1.  OrmpexneneHue  IEHBI
TCTICHUS U3MEPUTEILHOTO
npubopa (uconb3ys
TEXHOJIOTUIECKYIO KapTy
HKCIIEPUMEHTA).

2. N3mepenne oObEMa KUIAKOCTH M
TBEPAOIO Tea.

BPEMEHU C YYETOM MOTPEUTHOCTEN.

N3mepenue mo odpasity 1oj pyKOBOJCTBOM Te1arora 00béMa KUAKOCTH U TBEPAOTO
Telna.

N3mepenue mo oOpasily moj pyKOBOJICTBOM Iearora TEMIEpaTyphl MpPU MOMOIIH
KHUJIKOCTHOTOTEPMOMETPA U JIaTYHKA TEMIIEPATYPHI.

BeImoniHeHEe HECIIOKHBIX TBOPYECKMX 3aJaHUHl € ONOpOM Ha aIrOPHUTM,
MPEIBAPUTEIILHO Pa300paHHBIA C MEAaroroM IO IOUCKY CIIOCOOOB H3MEpEHUs
HEKOTOPBIX (U3NYECKUX XAPAKTEPUCTHK, HAPUMED, Pa3MEPOB MaJbIX OOBEKTOB
(BoJIOC, TIPOBOJIOKA), YIAIEHHBIX OOBEKTOB, OOJBIIMX PACCTOSHHM, MAaJbIX
MIPOMEKYTKOB BpeMeHH. OOCyXIeHHE MpeIaraéMbIX CIIoCOO0B.

3. Onpeoenenue pazmepos Maivlx|
mei.

EctecTBeHHO Kak duznka u npyrue | BelIBHKeHUE TUIIOTE3 TOCie MPEABAPUTENBHOTO OOCYKICHHUS C Mearorom,
- HAY4YHbIH €CTECTBEHHbIE HAyKH W3YYalOT MPHUPOAY. | OOBACHSIONINX MPOCTHICABICHUS, HATIPUMED:
MeETOo EcmecmgeHHo-Haqublﬁ memoo | — IMO4YEeMYy OCTaHABJIMBACTCA ABMKYLICCCA 110 FOpI/ISOHTaHI)HOfI IMOBEPXHOCTHU TECJIO,
no3Hauus (2 nosHanus:  HabaooeHue, nocmanogka | — MOYEMY B JKapKyIO IIOroAy B CBCTIION OICIKAC MPOXIaaHCH,
) HAY4HO20 gonpoca, gbloguiceyue | 9€M B TEMHOMN. BEIOOp cr1ocOO0B MPOBEPKHU THIIOTES U3

eunomes, 3Kkcnepumenm no npoeepke | NPCMIOKCHHBIX IIEATOIOM.

cunomes, obwachenue Habnodaemozo | HaOMOIEHNE NPEIIOKEHHBIX TIE1ar0roM MCCIE€A0BaHUMI O MPOBEPKE KaKOH-THO0

saenenus. Onucanue usuyeckux seieHull
C nOMOWwbI0 Mooenell.
[TpemMeT 1 MeTO bl (PU3UKH.

TUMOTE3bI, HAPUMep: JabHOCTh MOJETA MapuKa, MyIEHHOTO TOPU30HTAIBHO, TEM
OoJbIIie, YeM OOJIBIIE BHICOTA ITyCKa.
[TocTpoeHne COBMECTHO C MENAroroM MpoCTeHIuX Mozenel GU3NYECKUuX sBICHUN

Hemoncmpayuu (B BUIE PUCYHKOB WJIM CXEM), HAImpUMEp IMaJeHUE TMpeAMETa; MPSIMOJIUHEHHOE
1. Onpepenenne MOrpenrHOCTH pacrpocTpaHEeHUE CBETA.
HKCIIEPUMEHTA.
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Pazgen 2. IlepBoHayaabHble CBeJeHUSI 0 CTPOEHUH
BeniecrBa (5 )
Crpoenne Crpoenue  BemectBa: atoMbl M | HaGmropeHue u uHTEpnpeTanus COBMECTHO € ME€AAroroM OIbITOB,
BemecTna (1 MOJICKYJBI, ux  pazmepvi.  Onvimel, | CBUACTEIBCTBYIOMNUX 00 aTOMHO-MOJIEKYJIIPHOM CTPOSHUH BEUIECTBA: OIBITHI C
q) o0okasvigalowue OUCKpemHoe cmpoeHue | PaCTBOPEHUEM pa3IMYHBIX BELIECTB B BOJE.
geujecmaa. OneHka npu MoMoIIM TEXHOJIOTMYECKON KapThl pa3MepOB aTOMOB M MOJIEKYH C
@ponmanvusle Jaabopamopnslel NCNOIb30BaHUEM poTorpaduil, HOITy4EeHHBIX HA ATOMHOM CHJIOBOM MHUKPOCKOIIE
paoomul u (ACM).
Omnpeaenenue nocie NpeABapUTEILHOI0 00CYKIECHHS € IEJaroroM pa3MepoB MallbIx
TEl.

7 Bce lemonctparuu u JlabopaTopHbie paboThI, PEICTaBIEHHBIE B COAEPIKAHUH, TOIYCKAETCsI(MOXKHO) TIPOBOIUTE, UCIIOJB3Ysl HH)OPMAIMOHHBIE U
3JIEKTPOHHBIE TEXHOJOTUH (LU(POBbIE 00pPa30BaTEIILHBIE PECYPCHI).
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onvimsi®.
1. Ouenka quamerpa aTomMa METOJ0M
PAI0B (CHUCIIOIB30BAHUEM

¢dororpadumii).

JIBHIKEHHME
"
B3aMMOJEHCT

BHE YaCTHIL
BenlecTBa (2 4)

JBmxenue dactuil BemecTBa. CBS3b

CKOpOCTHU JIBUKEHUS YaCTHI] c
temnepaTypoi. bpoyHOBCKOe JBHKEHUE,
mubdy3us.  Bzaumooelicmseue  uacmuy
sewecmaa: npumsicenue u
ommankueaHue.

Hemoncmpayuu

1. HabGmroneHne OpoyHOBCKOTO
JIBYDKCHUS.

@ponmanvHble 1a00pamopHble
padomsl uonvimol
1.0neITEl 0 HAOJIOIEHUIO
TEIIOBOTO PACIIUPECHHSI Ta30B.
2.0mBITHL IO OOHAPY)KEHUIO JCHWCTBUS
CHIIMOJICKYJISIPHOTO TIPUTSDKCHUSI.

Habntonenne u oOBsICHEHUE TIPU MOMOIIM Tearora OpOyHOBCKOTO JIBMIKCHHUS U
sienuss auddysun. IlpoBeneHre U OOBSICHEHHE C OIOPOM Ha aJrOPUTM,
MPEBAPUTEIILHO Pa300paHHBIM C TEaroroM OIBITOB MO HAOJIOICHHUIO TEILIOBOTO
paciIMpeHus ra3oB.

[IpoBeneHne W OOBSCHEHHE OIBITOB C OIMOPOH HAa alrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIA ¢ MMEeJaroroM Mo OOHAPYKEHUIO CHII MOJICKYJISIPHOTO TPUTSHKEHUS U
OTTaJKWBAHUSI.

ArperaTtH

ble

COCTOSIHM

s

BemiecTna (2 4)

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

(kpucmannuveckux) men. Bzaumocésnso
MedHcOy C8OUCMBAMU BeUECME 8 PAZHBIX
azpecamublX COCMOSHUSIX U UX AMOMHO-
MOJLEKYISIPHBIM cmpoeHueM.
OcobenHocmu  azpe2amuvlx COCMOSHUL
6000l.

Jemoncmpayuu
1. Habnronenue nuddys3uu.

Ornucanue Moji pyKOBOJICTBOM Iiefarora (C HCIOJIb30BAaHUEM MPOCTHIX MOjeNei)
OCHOBHBIX Pa3JINYMiB CTPOECHUHU Ta30B, KUAKOCTEN U TBEPIBIX TEI.

HauanpHble mpeAcTaBIeHUS O MaJOW CHKUMAEMOCTH KUIKOCTEH M TBEPIBIX TeEJ,
OOJIBIIION CKMMAEMOCTH Ta30B.

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

HaGmronenue 3a ombiTamu, J0Ka3bIBAIOIIUMH, YTO B TBEPAOM COCTOSIHUU BOJIbI
YaCTUIIBI HAXOASTCS BCPEAHEM Jajbliie IPYyT OT Apyra (MIOTHOCTh MEHBIIIE), YEM B
JKHIKOM.

YcraHoBieHHE C OMOpPOM Ha JUIAKTUYECKUH MaTephanl MpPOCThIX B3aWMOCBSI3EH
MEXy OCOOCHHOCTSMH arperaTHBIX COCTOSHUN BOJABI U CYIIECTBOBAHHEM BOJIHBIX
opranuszMoB (MC — Guosorus, reorpadus).

Paznen 3. /IBuskeHue u B3anmoeiicreue e (21 )
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Mexanunuec
Koe
ABHKeHHeE (3

4)

Mexanuueckoe JIBUKEHUE.

PaBHOMEpHOE

u HEpaBHOMEPHOE

neuxeHue. Ckopoctb. Cpeousisckopocms
npu HepagHomepHom Osudcenuu. Pacuér

IIyTHU U BpECMCHU JIBUKCHUS.

Hemoncmpayuu
1. Habmronenue

MEXaHUYECKOT'O
JIBUKCHUS

HccnenoBanne paBHOMEPHOTO ABM)KEHHUS M ONPEAEIEHUE €ro MPU3HAKOB I0CTE
MIPEIBAPUTEILHOT000CYKACHUS C MEAArOroM.

Habumoienne HepaBHOMEPHOTO JIBHXKEHUS U ONpPEIeNIEHUE ero OTIINYUI OT
PaBHOMEPHOTO JBMXKEHUSIIOCIIE MPEIBAPUTEIBHOTO 00CYKICHHUS C TIEJarOTOM.
Pemennie THHOBBIX pacdyE€THBIX 3a7a4 B 1—2 nelicTBUS C OMOPOW HA alrOPHUTM,
MpeIBapUTEIILHOPA300paHHBIN COBMECTHO C IEJaroroM Ha OIpeaesieHHe MyTH,
CKOPOCTH U BPEMEHU PaBHOMEPHOTO

8 31ech 1 1ajnee NPUBOAUTCS paCIIUPEHHBIN IepeueHb Jab0paTOPHBIX PadOT M OIBITOB, U3 KOTOPOTO YYUTENb JIE1aeT BBIOOD 10 CBOEMY YCMOTPEHHIO
U ¢ Y4E€TOM CIHCKA 3KCIIEPUMEHTANIbHBIX 3a/laHul, IpeyiaraeMbix B pamkax OI'D no usuke.
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Telna.
2. NI3mepenue CKOpOCTH
MPSAMOJIMHEUHOTO
JIBYKEHHUSL.
@ponmanvusvle 1a00pamopHvle
pabomot uonvimul
1. Onpenenenue CKOpPOCTH
PaBHOMEPHOTr'O JIBUXKEHHUs (IAapHUKa B
KHUJIKOCTH, MOJICJU AJIEKTPHUECKOTO
ABTOMOOWJIS U T. 11.).
2. Onpenenenue  cpeaHeu
CKOPOCTH CKOJIbXKEHHUSI OpycKa HIu
HIapPHKA 10 HAKJIOHHOW IIJIOCKOCTH.

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

Nuepuus,
Mmacca,
IJIOTHOCTH (4

4)

SBneHne wHEpUUU. 3aKOH UHEpYUU.
Bzaumooeiicmeue men kax npuuuna
UBMEHeHUs. CKOPOCMU OBUICEHUs. Meil.
Macca kax mepa unepmHoCmuU mend.
[TnotHOCTH BemectBa. Cés3b niomuocmu
C KOIUYECMEOM MOAEKYL 6 eOuHuye
006véma seuecmsa.

Jemoncmpayuu
1. HabnroieHue siBleHUs UHEPIINU.

2. HaOmroneHue M3MEHEHUs! CKOPOCTH
IIPUB3aUMOJICHCTBAHN TEJ.

3. CpaBHEHHE Macc 1O B3aUMO/ICHCTBUIO
TeN.

OOpsicHeHHEe TpU  TOMOILIM  TEXHOJOIMYECKOW KapTel M  Tmexarora u
IIPOrHO3UPOBAHME  SIBJIICHUM, OOYCIIOBIIEHHBIX HMHEpLMEH, Hampumep: 4YTO
MIPOUCXOJUT MPU TOPMOKEHUU WIM PE3KOM MaHEBpPE aBTOMOOWIS, IOYEMY
HEBO3MO>KHO MTHOBEHHO IIPEKPATUTh JIBH)KEHUE HA BEJIOCUIIENE UM CaMOKAaTe U T.
.

HabGmonenne u  0a30BbIi  aHAMU3 ONBITOB IMOJ PYKOBOJCTBOM II€Jarora,
JEMOHCTPHUPYIOIIUX W3MEHEHUE CKOPOCTH ABMKEHUS TeEJla B pe3yJbTaTe JEHCTBHS
Ha HETO IPYruX Tel.

Pemenune THUMOBBIX pacdyE€THBIX 3a7ad B 1—2 NEHCTBUSA C OMOPOIl Ha alIrOpUTM,
MIPEBAPUTENILHO Pa300paHHbIM COBMECTHO C IEJaroroM Ha ONpPEAEIeHHE MacChl
Tena, ero o0bEMa M IIOTHOCTH.

HabGntonenne u 0a30BbIf  aHamU3 OMNBITOB MOJA PYKOBOJICTBOM II€Aarora,
JEMOHCTPHUPYIOIIUX 3aBUCHMOCTh M3MEHEHMsS CKOPOCTH Teja OT €ro MacChl IIPH

B3anMOJICHCTBUM Tell. M3MepeHne MacchlTena pa3inyHbIMUA CIIOCOOaMH.
OmnpenerieHue COBMECTHO € TEIaroroM IJIOTHOCTH TeJia B Pe3yJIbTaTe H3MEPEHUS €T0
Macchl 1 00BEMa.
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Cuia. Buasl
cnii(14 )

Cuia KaK
XapaKTepUCTHKA
B3auMojieicTBus Ten. Cuia ynpyroctua u
3akoH ['yka. Hsmepenue cunvlt ¢
nomowplo  OuHamomempa.  SIBneHHe
TAroTeHuss u cwia Tsoxectn. Cuna

msdcecmu Ha Opyeux niaanemax (MC).
Bec mena. Hesecomocmuv. CnoxxeHue Cuil,
HaIlpaBJICHHBIX [0 OAHOW  IIPSIMOM.
PaBuopelictBytomas cun. Cuna mpenus.
Tpenue cxonvoxcenuss U mpeHue HNOKOsL.
Tpenue 6 npupooe umexnuke (MC).
ﬂemomcmpauuu2
1. Cnoxxenue cuii, HalpaBJIEHHBIX 110
OJTHOUIPSIMOH.
2. [lemoncmpayus cunvl - ynpy2ocmu
HApAasIuyHbIX MAmepuanax.
@ponmanvusle Jnabopamopnule

pabomol uonvimal.
1. OnpeneneHue MIOTHOCTH TBEPAOIO)

Tena.
2. OnbITHI, J€MOHCTPHUPYIOLIHE
3aBHCUMOCTh pacTsKeHus
(redopmaniun) HPYKUHBI oT
NPUIIOKEHHOM CHIIBI.

3. OnbITHI, J€MOHCTPHPYIOLIHE
3aBHCUMOCTh CHJIBI TpEeHUs
CKOJBKEHHS OT Beca Tela U
Xapakrepa COIPHKACAIOLINXCS
MTOBEPXHOCTEN.

N3ydeHrne COBMECTHO C IIeJaroromM B3aMMOJICHCTBHS KakK NPUYMHBI H3MEHCHHS
CKOPOCTH TeJIa HJTH eroieopMarivm.

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

N3ydyeHne moa pyKOBOJCTBOM II€arora CHJIbl YIIPYTOCTH, 3aBUCHMOCTH CHIIBI
YIPYTOCTH OT YIJIMHEHHSI PE3UHOBOrO IIIHYpa A TPYXKHHBI (C TOCTPOSHUEM
rpaduka).

AHanu3 ¢ omopod Ha JUAAKTHYSCKUNA MaTepual TOJ KOHTPOJEM Ieaarora
MPAKTUYCCKUX CHTYal[Mil, B KOTOPBIX HPOSBISACTCS JCUCTBHE CHJIBI YIPYTOCTH
(ympyrocts Msida, KpOCCOBOK, BETOK JepeBau Jip.).

AHanu3 ¢ Omopod Ha JAWJAKTHYCCKUH MaTepuall 0], KOHTPOJEM Iejarora
CUTYaIluH, CBI3aHHBIX C SIBJICHUEM TATOTCHUSI.

[ToHrMaH#e ¢ OMOPOH HA CXEMBbI MPHU MOMOIIH Iearora OpOUTAILHOIO JBHIKCHHUS
IUIAHET C WCIOJB30BAaHUEM SIBICHHS TATOTEHUS M 3akoHa wuHepiuu (MC —
ACTPOHOMUS).

N3mepenne Beca Tena ¢ momouplo guHamomeTpa. OOOCHOBaHHME ATOTO Crocoda
HM3MEPEHUS TI0CTIC IIOBTOPEHUS C MEIarOrOM.

HaOmrofenue siBieHus HEBECOMOCTH.

HaOnroseHne 3a 3KCIEPUMEHTAILHBIM IOJIYYCHHEM TIPaBWJIA CIIOXKCHUS CHJI,
HaIpaBJICHHBIX BJIOJIb OJHON mpsMoi. OmpesneneHue TpH MOMOIIM TIeIarora

BCIIMYHHBI paBHOHeﬁCTBymmeP’I CHIJI.
I/ISY‘IeHI/Ie oA pPYKOBOJACTBOM II€Aarora CuJibl TPCHUA CKOJIBKCHUSA U CHUJIBI TPCHUA
ITOKO.

HccnenoBanne ¢ ONOpoM Ha TEXHOJIOTMUYECKYIO KapTy 3aBHUCHUMOCTH CHJIBI
TPEHMsI OT BECa TEJIau CBOMCTB TPYIIMXCS MOBEPXHOCTEH.

ba30Bblil aHanu3 ¢ ONOPON Ha TUAAKTUYECKUHM MaTepuall MoJ KOHTPOJIEM Iejarora
MPaKTUYECKUX CUTyallud, B KOTOPBIX MPOSBISETCS JEHCTBUE CUJIBI TPEHUS,
UCTOJIB3YIOTCS CIOCOObI €€ YMEHBLICHUs WINM yBEJIMuYeHHs (KaTaHHe Ha JIbDKax,
KOHBKAaX, TOPMOXEHHE aBTOMOOWJIS, HCIIOJIb30BAHUE MOJAIIMIHUKOB, IJIaBaHUE
BOJHBIX JKUBOTHBIX 1 Jip.) (MC — Ouonorus).

Pemrenne TMNOBBIX pacdyE€THBIX 3a7a4 B 1—2 NEHWCTBUSA C ONOPOM HAa alrOpHUTM,
MpeIBapUTENILHO pa300paHHbIH COBMECTHO C MEaroroM ¢ UCIOJIb30BaHUEM (HOPMYIT
JUISL pacd€Ta CUJIBI TSKECTH, CHIIBIYIPYTOCTH, CHJIbI TPEHHS.

Paznen 4. JlaBiieHue TBEPABIX TeJl, }KUAKOCTEH M ra3oB
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(21 g)

JlaBJjieHn
e.
IHepenau

a

JaBJIeHU

|

TBEPABI
MU
TeJlaMHu,
JKHIKOCTAM
H Ura3aMu

Bw

Hasnenue. Cnocobwl ymeHvuerus u

yeeiuderus oasnenus. ﬂaeﬂeﬂue 2dsa.

3asucumocmo

oaenenus 2aza om oo6véma,
memnepamypul. [lepedaua oaenenus
MBEPOLIMU MeENAMU, HCUOKOCTAMU
u eazamu. 3axon Ilackans.
Inesmamuueckue mawiunoi.

2

Jemoncmpayuu

1. 3aBHCHMOCTL JaBJICHUS Ta3a
OTTEeMIIepaTypHI.

AHanu3 1 o0bsICHEHHE C OMOPOIl HA TUIAKTUYECKHI MaTepual 1moja KOHTPOJIeM
MeJiarora OIbITOB UMPAKTUYECKUX CUTYaLUN, B KOTOPBIX MPOSIBISETCS CUjla
JTaBJICHHUSL.

O6ocHOBaHME C ONOPOI HAa TEXHOJIOTHYECKYIO KapTy IPU MOMOIIH [1eJjarora
CIOCOOOB YMEHBIICHUS HYBEIHMUCHHS JaBICHHS.

N3ydenue noj pyKoBOJACTBOM Ie/1arora 3aBUCUMOCTH JIaBJICHUS ra3a OT 00bEMa U
Temrneparypsbl. M3ydeHue noj pykoBOJCTBOM Ieaarora 0COOEHHOCTEH mepeaadn
JaBJICHUS TBEPIBIMU TEJIAMU,KUAKOCTAMU U razamu. OOOCHOBaHUE Pe3yJIbTaTOB
OIBITOB OCOOEHHOCTSIMU CTPOEHUS BELIECTBA BTBEPAOM, )KUJKOM U ra3000pa3HOM

COCTOAHUAX IMMPCAIIOKCHHBIMHA (I)OpMYJ'II/IpOBKaMI/I.
Ha6JIIOI[CHI/I€ 34 OKCIICPUMCHTAJIbHBIM JOKA3aTCILCTBOM 3aKOHA ITackans.
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2. Ilepenaua naBiaeHUs KUAKOCTHIO U
rasom.

Pemenne TUNOBBIX pacu€THBIX 3a1a4 B 1—2 nelcTBUS ¢ ONOPOH Ha auropuTM,
IIPEBApUTEIILHOPA300paHHBIN COBMECTHO C II€Iar0roM Ha pacyéT JaBJIeHUs
TBEPJOTO TEA.

JlaBjieHne
suakoctu (5

4)

3aBUCHMOCTh JABJICHUS KHUIKOCTH OT
r1yOuHsl. [ uopocmamuueckuii napaooxc.
Coobwarowuecs cocyoul.
T'uopasnuyeckue mexanusmol.

ZIemoucmpauuu2

1. CooO1maronuecst CoCy/ibl.

2. 'mapaBiaudeckuil mpecc.

HccenenoBanue ¢ onopoy Ha TEXHOJOTHYECKYI0 KapTy IO PYKOBOIACTBOM
nejarora 3aBUCUMOCTH IABJICHUS )KUIKOCTH OT TITyOUHBI OTPY>KEHUS U IJIOTHOCTH
KHUJKOCTH.

HaGmoneHne v HauaabHOE MOHUMAHUE THAPOCTaTUYECKOro apaiokca Ha OCHOBE
3akoHa [lackans. M3yueHnne coBMECTHO € MeJaroromM CoOOMAr0IINUXCs COCYA0B.
Pemenne THUMOBBIX pacdE€THBIX 3a1ad B 1—2 AEHCTBHS C OMOpPOI Ha alropuTMm,
IIpeBapUTEIILHOPA300paHHBIN COBMECTHO € IIE1aroroM Ha pacyér AaBICHUS
KUJKOCTH.

Habmtonenue 3a 00bsiCHEHHEM ITPUHLIUIIA JeHCTBUS THAPABINYECKOT0 Ipecca.
AHanmu3 ¥ oObsICHEHHE C ONOpPOil Ha AMJAKTHYECKUI MaTepuall MOJ KOHTPOJIEM
rejarora IpPakTUYECKUX CUTYalMi, AEMOHCTPUPYIOIIMX IPOSBICHHUE JABJICHUS
KUAKOCTH U 3akoHa [lackanmsd, HanpuMep INPOLECCOB B OpPraHU3ME IpU
ri1y0okoBoTHOM HEIpsiHuH (MC — Guomnorus).

Atmocdepn
oe
nasJienne (6

4)

Atmocdepa 3emnu u armochepHoe
naBieHue. [lpuuunvl  cywecmeosanus
6030ywiHoU  obonouku 3emau. Onvim
Toppuuennu. Hzmepenue ammocgeprozo
oasnenusi. 3a8UCUMOCb amMMOChHepHO2o
0asnienuss Om GblCOMbl HAO YPOGHEM

mops.  Ilpubopvr  Ona  uzmepenus
ammocgheprozo daenerus.
Hemoncmpayuu

1. TlposiBienue nencTBUs
aTMOC(epHOT0 IaBIICHHUS.

HabntoneHue 3a s3kcriepuMeHTalbHBIM O0OHApyKEHHUEM aTMOC(EPHOTO 1aBICHHUS.
Ananu3 1 00bACHEHHE ¢ ONOPON Ha JUIAKTUYECKUN MaTepuall 1oJl KOHTPOJIeM
neaarora ONbITOB HIIPAKTUYCCKHUX chyauHﬁ, CBA3aHHBIX C I[GI\/'ICTBI/IGM
aTMOC(EepHOTO AaBIEHHUS.

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

bazoBoe moHMMaHMe NPUYHMH M3MEHEHUS IMJIOTHOCTH aTMOC(Ephl C BBICOTON M
3aBUCUMOCTHATMOC(EPHOTO AABJIEHUS OT BBICOTHI.

Pemienne THUMOBBIX pacdE€THBIX 3a1ad B 1—2 neHCTBUS C ONMOPOIl Ha aNropuTM,
IIPEJBAPUTEIILHOPA300PaHHBIN COBMECTHO € IIEIar0OrOM Ha pacdéT aTMOC(EpPHOTro

JIABJICHUS.
M3yuenue mo pyKoBOJICTBOM TEJarora yCTpoucTra 6apomMeTpa-aHepouia.
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HeiictBue

JKUAKOCTH M
rasa HA
NOrpyKEHHOE
B HuX TeJo (7

4)

Heticmeue owcuokocmu u  easa  Ha

nozpysHcénHoe 8 HUX mero.
BrelTankuBaromas  (apXmMmenoBa) CHIIA.
3axon  Apxumeoa. Illnasanue  men.
Boszoyxonnasanue.

ZIemoucmpauuu2

1. 3aBUCUMOCTh BBLITAJIKHUBAIONICH CHIIBI
OT 00bEMa MOTrpyKEHHOW YacTH Tela
HUILIOTHOCTH KUJIKOCTH.

2. PaBeHCTBO BBITAJIKHUBAIOIIEH CHIIBI
BECY BBITECHEHHOM JKHJIKOCTH.

3. YcimoBue miaBaHUs TENI: IIaBaHHUE

WU TIOTPY>KEHHUE TeJl B 3aBUCHUMOCTH

OT COOTHOIIECHHUS INIOTHOCTEH Tejaa M

JKHJIKOCTH.

®@ponmanvusle Jnabopamopnvle
padomsl uonvimol.
1. UccnenoBanue 3aBUCUMOCTH  Beca

TeJa B BOJIe OT 00bEMA MOTPYKEHHOM
B JKMJIKOCTb YaCTH TeJIa.

2. Onpenenenue BBITAJIKUBAIOLIEN
CUJIbI, JIEWCTBYIOIIEHM Ha  TeEJo,
MOrPYKEHHOE B KUIAKOCTb.

3. [IpoBepka HE3aBUCUMOCTH
BBITAJIKHABAIOLIEH CHUJIBI,
JEWCTBYIOIIEA HA TEJIO B JKUJKOCTH,
OTMAaccChI Tea.

4. OnbITHI, JIEMOHCTPHUPYIOLIUE
3aBUCUMOCTD BBITAIKHABAIOLLIEH CHUJIBI,
JEWCTBYIOIIEH HA TEJO B KUJKOCTH,
OT 00BEMa MOTPYKEHHOHN B KUIKOCTh

qacTHu TEJIa )51 oT IIJIOTHOCTHU
KHUJIKOCTH.

5. KoHcTpynpoBaHue apeomerpa WM
KOHCTPYHUPOBAHHE JIOJIKA u

HabmtoneHue 3a SKCIepUMEHTAIbHBIM O0HAPYKEHUEM JECUCTBUS JKUIKOCTH M rasa
Ha IIOTPYKEHHOE BHUX TEIO.

OmnpeneneHue ¢ ONOPOM Ha TEXHOJOTHMYECKYIO KapTy BBITAIKUBAKOLIEH CHIIBI,
JEHCTBYIOILIEH Ha TEJIO,TOTPYKEHHOE B KUAKOCTb.

HaGmtonenue 3a mpoBeeHHEM U OOCYKIEHHE COBMECTHO C IE€Jarorom OIIbITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD BBITAJIKMBAIOLIECH CHUIIBI, NEHCTBYIOILEH Ha TEJO B
KHUJIKOCTH, OT 00b&Ma MOTPYKEHHOM B KHUIKOCTh YaCTH Tela U OT IUIOTHOCTH
KHUJKOCTH.

HccenenoBanue moa pyKOBOJACTBOM IIE€[arora 3aBUCHMOCTH Beca Tela B BOJAE OT
00bEMa OrpyKEHHOM B )KUIKOCTh YAaCTH TeJIa.

Pemenne THMOBBIX pacdETHBIX 3a1ad B 1—2 JEHCTBHS C OMOPOI Ha alrOpUTM,
IIPeBApUTEIILHOPA300paHHBIN COBMECTHO C II€1aroroM Ha IPUMEHEHUE 3aKOHa
Apxumena 1 ycnoBus maBanus tein. KoHCcTpyupoBaHue Ipy OMOILM IEAarora
apeoMeTpa Ui KOHCTPYMPOBAHUE JIOAKHU U ONPEAEICHUEEE TPY30II0ABEMHOCTH.
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onpeaeseHue €€ rpy30n0aAbEMHOCTH.

Pa3znen 5. Padora u MmourHocTh. JHeprus (12 v)

Paborta Mexann4geckas pa60Ta. MOIIIHOCTB Ha6JIIO,I[eHI/IC 3a SKCIICPUMCHTAJIBHBIM OIPCACICHUEM MEXaHU4YeCKOH pa60TLI CHJIBI
Hu TSOKECTU IMPU MaJACHUU TCJIa U CUJIbI TPCHHUA TIPU PaBHOMEPHOM IMEPEMCIICHUHN TEJIa
MOIIHOCTH 1o FOpPI3OHTaJ'IBHOfI MMOBCPXHOCTH.

@)

HabGmronenue 3a nemoHCTpanueit pacuéra MOITHOCTH, pa3BUBAEMON MPH MOIBEME T10
JIECTHUIIE.
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Pemenne TUMOBBIX pacy€THBIX 3amad B 1—2 NEWCTBUS C OMOPOM HA alTOPUTM,
NpeaBapUTEIbHO
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pa3o0paHHBI COBMECTHO C MEAAroroM Ha pacuéT MeXaHU4ecKor padoThl U
MOIIIHOCTH.

IIpocteie [IpocTeie MexaHU3MBI: pbluar, OyoK, | HauanbHOe NMOHMMaHWE BBIMIPHIIIA B CHUJIE MPOCTHIX MEXaHM3MOB Ha MpHUMEpe
MexaHu3Mbl (5 | yaxnonnas IIOCKOCTb. Ilpasuno | peryara, oJBMYKHOTO Y HEMOJBMYKHOTO OJI0KOB, HAKIIOHHOM IIOCKOCTH.
1) pasmoeecuss  pwiuazd. IIpumenenue | YiccnenoBanue COBMECTHO C MIEAAroroM yClIOBHSI PABHOBECHS pbIyara.
npasuia pagnosecus pwvivaea k 6noky. | OOHAPYKEHHE MOX PYKOBOACTBOM IIEarora ¢ OMOPOil Ha JMIAKTHYCCKHH MaTepual
«3onomoe npasuno» mexanuxy. KIIJ[ | CBOMCTB IPOCTBIX MCXaHM3MOB B PaslIMYHBIX UHCTPYMCHTaX U HPHCIOCOOJICHUSX,
TIPOCTHIX MEXAHU3MOB. [Ipocthle | UCMOIB3YeMBIX B OBITY M TEXHHKE, a TaKkKe B XKUBBIX opranmsmax (MC —
MEXaHU3MBI B OBITY M TEXHUKE. buomors).
emoncmpayuu HaGmronenne 3a SKCIEpHMEHTATBHBIM JOKA3aTEIbCTBOM PAaBEHCTBA pPadOT TMpHU
1. Ilpumepsl MPOCTHIX MEXaHU3MOB. IIPUMEHEHNUU NIPOCTHIX MEXAHU3MOB.
@ponmanvuvle 1a00pamopHle Omnpenenenne nox pykosoactsoMm negarora KIIJ[ Hak10HHOM MII0CKOCTH.
pabomot uonvimaol Pemenune THUMOBBIX pacdy€THBIX 3a7ady B 1—2 NEHCTBUSA C ONMOPOIl Ha alIrOpUTM,
1.Onpeoenenue pabomsl cuivl mpeHus | PEABAPUTEIBHO pa300paHHBIM COBMECTHO C IEJaroroM Ha NMpUMEHEHHE IpaBuiia
NPUPABHOMEPHOM O8UJICEHUL Meaa no | paBHOBecus pbryara v Ha pacuét KII/I.
20pU30OHMANBLHOU NOGEPXHOCTIU.
2. Uccnedosanue ycnoguil pagHogecus
puyluaza.
3. Uzmepenue K1 HAKIOHHOU
niockocmu (anekmponHas
0eMOHCMpayus).
Mexanun4yeck Mexannueckas sHeprus. | HabmoneHue 3a SKCIepUMEHTAIbHBIM OIpeIeIEeHUeM U3MEHEHHUs KHHETUYECKOH U
asidHeprus Kunemuueckas u nomeHyualbHas | TOTEHLUUAIbHONYHEPTUHU TEJIA TP €r0 CKATBIBAHUU T10 HAKJIOHHOM INIOCKOCTH.
(4 9) snepeus. Ilpespawenue o00nozo euda | DopMynupoBaHHE COBMECTHO C MEAAaroroM Ha OCHOBE MCCIIEOBAHUS 3aKOHA

MexaHuyecKol snepauu 8 Opyeoll. 3aKOH
COXpaHEHHUs SHEPTUHU B MEXAHUKE.
@®poHTAJIbHBIE  Ja00opaTOpHbIE
PadoOThI MONBITHI.
1. WM3yueHue 3akoHAa COXpaHEHHUS
MEXAHUYECKOMN SHEPrUU

(37IeKTpOHHAS AEMOHCTPAITHSA).

COXpaHEHUSMEXaHUYECKOI SHEPTUH.
[Ipencrasnenue mpy NOMOIIM Mejarora rpaHuLl IPUMEHUMOCTH 3aKOHA COXPaHEHUs
JHEPIUH.

Pemrenne THMOBBIX pacdE€THBIX 3a1ad B 1—2 JEHCTBHS C OMOPOI Ha alTOPUTM,
MIPeIBAPUTENILHOPA300paHHBI COBMECTHO € TIEIar0OroM € UCIOJIb30BAaHUEM 3aKOHA
COXpaHEHUs SHEPTHH.

Pe3zepBHoe Bpems (3 1)
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8 KJIACC (68 u)

TemaTHn4eck
uii 010K,
TeMBbI

OcHOBHOe coep:kaHue

OcHoBHbIE BU/IbI 1eTEJIbHOCTH
y4yammxcs (Ha ypoBHe
y4eOHBIX J1eiiCTBHI)
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Pasznen 6. TemioBbie siByienust (28 u)
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Crtpoenu
en

CBOMCTBA
BemlecTBa (7 4)

OcHogHble NONodNCEHUsT MOJIEK)IAPHO-
KUHemu4eckou meopuu cmpoeHus
sewecmsa. Macca u pazmepvl amomos u
monekyn. Onvimbsl, noomeepicoaroujue
OCHOBHblE — NOJNIONCEHUS  MOJIEK)ISPHO-
KUHemu4eckou meopuu.

Mopnenun  TBEPIOro, IKUIKOTO U
ra3oo0pa3HOro COCTOSHUH  BEIIECTBA.
Kpucmannuueckue u amopgpuvie mena.
ObvsicHenue ceolicme 2a3o8, Hcuokocmel
U MmeEPObLIX Mmel HA OCHOBE NOJIONCEHULL
MONeKYAPHO-KUHEMUYECKOU meopuu.
CMauuBaHUEe u KanuuispHble A61EHUS.

Tennosoe pacuwupenue u cocamue.
Jemoncmpayuu
1. HaGnronenne 6poOyHOBCKOTO
JIBMOKCHUS.

2. Habmronenue nquddy3uu.

3. HaburoieHue siBieHU CMadyrBaHuUs
WKaIMUUTAPHBIX SBJICHUH.

4. HaGnroieHHE TETIOBOTO PaCITUPEHUS
TeJL.

5. I3MeHeHue AaBiicHHs Ta3a Ipu
W3MEHEHHH 00bEMA U HarPEBaHUU
WJTH OXJTAXKICHUH.

DponmansHsle 1a60pamopHsle

paoomsl uonvimol.

1. ONBITHI 10 OOHAPYKCHHUIO JECHCTBHSI
CHJI MOJIGKYJIIPHOTO  TPUTSHKCHUS
(MJTH 2JICKTPOHHAS IEMOHCTPAITHS).

2. OnbITHI o BBIPAIIMBAaHUIO
KPUCTAJUIOB ITOBAPEHHOW COJIM WM
caxapa.

3. OnbITEl O HAOIIOJIEHUIO TEIIOBOTO
paclIupeHusl Tra3oB, >XKUIAKOCTEH U

HabGmiogenne ©  WHTEpHpeTranmusi  COBMECTHO C  IEIaroroM  OINBITOB,
CBHUJIETEIILCTBYIOLIMX 00 aTOMHO- MOJIEKYJISIPHOM CTPOCHHMH BELIECTBA: OIBITHI C
PacTBOPEHUEM PaA3JINYHbIX BEIECTB B BOJE.

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

[IpencraBnenre mnpu MOMOLIM IeJarora OpOYHOBCKOIO JBMXKEHUS, SIBJICHUS
mipPy3un M pasnuyuidi MEXJy HMMH Ha OCHOBE IIOJIOKEHHH MOJEKYISPHO-
KMHETUYECKOW TEOPUN CTPOCHMSI BELLIECTBA.

OOpsicHeHHE TpH IMOMOIIM TMefarora C OMOpPOW Ha AMJIAKTUYECKUH Marepuai
OCHOBHBIX pa3IM4Mid B CTPOCHHUM Ta30B, JKUIKOCTEM W TBEPABIX TEI C
HCIIOJIb30BAHUEM TIOJIOKEHUM MOJIEKYJISIPHO- KHHETUYECKOW TEOpUM CTPOEHUs
BELIECTBA.

[IpoBenenue noj pykoBOACTBOM I€Aarora ONbITOB IO BBIPALIMBAHUIO KPUCTAJJIOB
IIOBapEHHOM COJMUIIM caxapa.

[IpoBeneHne COBMECTHO € MENAroroM M OOBSCHEHUE U3 MPEIOKEHHOIO MEepPEeUHs
BBIBOJIOB  OIBITOB, JIEMOHCTPUPYIOUIMX KalWUISIPHBIE SIBICHHUA U  SBIICHUE
CMauMBaHMUS.

OOBpsicHeHHE ¢ ONOpPON Ha TEXHOJOIMYECKYI0 KapTy IO PyKOBOJCTBOM Ile[arora
POJIN KaMJUIPHBIX SIBJICHUN JUIsS OCTYIIJICHUS BOJIbI B opranus3M pacrenuit (MC —
OHOJIOTHS).

HabutoieHue onpITOB 110 HAOIIOAEHUIO TEIJIOBOIO PACUIMPEHUS T'a30B, KUAKOCTEN U
TBEPABIX Tel. OOBsICHEHUE C OTTOPOM Ha TEXHOJIOTUYECKYIO KapTy MOl PYKOBOJICTBOM
nejarora coxpaHeHus: 00bEMaTBEPABIX TEJ, TEKYYECTH >KUJIKOCTH (B TOM 4HCIIE,
pa3HUIBI B TEKYYECTH IS pa3HbIX KHUJKOCTEN), 1aBJICHHS ra3a.

HaGntonenne 3a MpOBENEHUEM  OIBITOB, JEMOHCTPUPYIOIIMX 3aBUCUMOCTD
JaBlIeHUs] BO3/AyXa OT €ro oO0bEéMa M HArpeBaHMs WM OXJIAXKACHUSA, M UX
00BsICHEHNE Ha OCHOBE ATOMHO-MOJIEKYJIIPHOTO YUEHHS.

AHanu3 @§pu TNOMOIIM Iiefarora C ONOpPOM Ha JAWJAKTUYECKUH MaTepualn
MPaKTUYECKUX CUTYallUi, CB3aHHBIX CO CBOMCTBAMU ra3oB, KUAKOCTEH U TBEPIBIX
TeN.
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TBEPABIX TEIL.

. Onpenenenve naBieHUS BO3AyXa B
OaJUTOHE IIIIPHIIA.

. OnbITHI, JEMOHCTPUPYIOILIKE
3aBUCHMOCTh JAaBJICHHUS BO3AyXa OT
ero o0béMa U HarpeBaHus WIU
OXJIQKICHUSI.

.Ilposepxa  eunomesvt  AUHEUHOU
3agucumocmu  OIUHbLL  CMOJOUKA
HCUOKOCMU 8  MEePMOMEMPULECKOLl
mpyoke om
memnepamypeoi.
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TenjoBbIe
npoueccol (21

4)

Temneparypa. Cgiazv memnepamypol
CO CKOpOCMbI0 MENN08020 OBUNCEHUs
yacmuy.

BuyTpeHHss SHEPTHUSL. Cnocobul
U3MeHeHUs. BHYymMpeHHell SHepul:
menionepeoaya u cosepuieHue pabdomol.
Buowi menionepeoaui:
Menionpo8oOHOCMb, KOHBeKYUsl,
usIyyeHue.

KommuectBo TEIUIOTHI.

VY nenpHas
TEIIOEMKOCTh BEIECTBA. [enioobmeH u
mennogoe  pagHogecue. Ypasnenue
mMensi06020 banauca.

IInasnenue u omeepoesanue
Kpucmaniuieckux eewjecms. Y 1eabHas
TeIUIoTa MaBieHus. Ilapoobpasosanue u

KOHOeHCcayusl. Ucnapenue (MC).
Kunenue. VY nenbHas TEeIUIoTa
napooOpa3oBaHUsI. 3asucumocmso
memnepamypbl KUnenust om

ammocgepnozo Oasnenus. Bnasxcnocmo
6030yxd.

DHeprus TOIUIMBA. YJeNbHas TeIjoTa
CTOpaHMsL.

Ipunyunoi pabomwl MenIo8bix
osuzcamernei. KIlJ[
menioso
20
osucamens. Tennosvie Osucamenu u

3awuma oxpyscarowetl cpedvt (MC).
3axkon coxpanenus u npeepaujenus
aHepauu 6 mennogwvix npoyeccax (MC).

Jemoncmpayuu
[IpaBuiia n3MEpEeHHs TeMIIEpaTyphl.

O6ocHOBaHME O MOATOTOBICHHOMY QJIFOPUTMY COBMECTHO C MEIaroroM MpaBuil
H3MEpEeHUsI TeMIIePaTyPHhl.

CpaBHeHHE pa3TUYHBIX CIOCOOOB U3MEPEHHS U KA TEMIIEPATYPHI.

Habmntonenue 3a npoBeJieHHEM OIBITOB, IEMOHCTPHPYIOIIUX U3MEHEHHE
BHYTpPEHHEH HEpIruH Teja Bpe3ybTaTe Terionepeaayd 1 padoThl BHEUTHUX CHUIIL.
Habumoienue 3a mpoBeZieHHEM OIIBITOB, 00CYXK/IeHHE MPAKTUYECKUX CUTYAIIH,
JEMOHCTPUPYIOIIUX Pa3INYHbIE BUABI TEILIONEpEAauu: TEIIONPOBOIHOCTD,
KOHBEKIIMIO, U3JIy4YEHHUE.

HccnenoBanue ¢ onopoil Ha TEXHOJOTHYECKYIO KapTy MO PyKOBOJICTBOM
nejarora sSIBJICHUATEINIOO0MEHa MPH CMEIIMBAHUH XOJIOJHON M TOPSTYEH BOBI.
Habntoienne yctaHOBIIGHHUS TEIIOBOTO PABHOBECHS MEXIY TOpsUYeii U XOI0HON
BOJIOM.

Onpenenenue Npy MOMOIIH Te/1arora KOJM4ecTBa TEeIIOTHI, IOJIYy4eHHOTO BOJOM IpU
TETIO0OMEHE CHArpeThiM METAJUTMYECKUM LIUITHHIPOM.

Omnpenenenue o TabIuIEe yAeIbHON TEMIOEMKOCTH BEIIECTBA.

Pemenune THUNOBBIX pacdy€THBIX 3a7ad B 1—2 NEHCTBUSA C ONMOPOIl Ha alIroOpuTM,
MpEeIBAPUTENIbHO  pa3o0paHHBI COBMECTHO C MEJaroroM, CBS3aHHBIX C
BBIYHCIICHUEM KOJUYECTBA TEIUIOTHI U TEINIOEMKOCTH IPHU TETJIOOOMEHE.

AHanu3 1pu NOMOIIM Tejarora CHUTyalud IPAaKTUYECKOrO0 HCIHOIb30BAaHUS
TETJIOBBIX CBOMCTB BEILIECTB M MAaTEpUAJIOB, HAIPUMED B LIEIIAX SHEProcOeperkeHUs:
TEIUIOU30JISILINSL, SHEProcOeperaronife Kpblli, TEPMOAKKYMYJIATOPbI U T. 1.
HabmtoneHue siBleHUi ucnapeHys 1 KOHAEHCaIHH.

Habmtonenue 3a ucciegoBaHleM Ipoliecca UCIapeHus pa3InYHbIX )KUKOCTEH.
OO0bsicHEHHE TI0 AITOPUTMY COBMECTHO C T€1aroroM sIBIICHUM UCTIApEHUSI U
KOHJICHCAIIUA HA OCHOBEATOMHO-MOJIEKYJISIPHOTO YUEHHUS.

HaGmronenue u o0bscHEHHE TTpoliecca KUIIEHHS], B TOM YHCIIEe 3aBUCUMOCTH
TEeMIIepaTypbl KUIIEHUS OT JaBICHUSI.

Onpenenenue no TabauIe OTHOCUTEIBHOM BIaKHOCTH BO3-IyXa.

Habmtonenue nporecca miaBieHns KpUCTAIIMYECKOTO BEIECTBa, HAIPUMeEp, Jb/a.
CpaBHeHue MO IUTaHY NpU MOMOLIM I€Jarora IMpOLECCOB IUIABICHUS

KpUCTAJUIMYCCKUX TCIIU PASMATUYCHUS ITPU HArp€BaHUUn aMop(I)HBIX TCII.
OHpC,I[CJ'ICHI/IC 10 TaGJII/II_Ie YI[CJIBHOﬁ TCIUIOTHI IIJIABJICHUS JIbJA.

OOpsicHeHHE 1O cXeMe Mociie OOCYXIEHHUS C IeAaroroM sIBICHUH IUIaBJICHUS U
KPUCTAJNIN3alUU HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYEHHUS.
Pemrenne TMNOBBIX pacdyE€THBIX 3a7a4 B 1—2 NEWCTBUSA C ONMOPOM Ha aarOpUTM,
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1. Buasl Terionepenaymu.

2. OxJnaxxJ1eHue Mpyu COBEPIIECHNUN
paboTHI.

3. HarpeBanue npu coBeplleHUN
pabOTHIBHEIIHUMHU CUJIAMHU.

4. CpaBHEHHE TEIIOEMKOCTEN
Pa3IMYHBIX BEIIECTB.

5. HabmroneHve KUmeHusl.

6. HaOmronenue
MTOCTOSTHCTBA TEMITEPATYPHITIPU

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

@ponmanvusvle 1a00pamopHble

pabomol uonvimal.

1. Habnronenue WU3MEHEHHUS
BHYTPEHHEH  JHEpruM  Tejna B
pe3yibTare TeIuonepeiayu 1 padoTsl
BHEIIHUX CHUIIL.

MIPEeIBAPUTEIILHO Pa300paHHBI COBMECTHO C IEaroroM, CBS3aHHBIX C BEIYMCICHUEM
KOJIMYECTBA TEIUIOTHI B IpolLieccax TeIulonepeaayu IpU  IUIABJICHUM U
KPUCTAJUIM3ALMHI, UCIIAPEHUHU U KOHJICHCAIUU.

AHanu3 npu NOMOUIIM NeAarora ¢ Onopol Ha JAUJAKTUYECKUU MaTepuan CUTyalHuu
MPAaKTUYECKOr0 MPUMEHEHUS SIBJICHUM IUIABJICHUS W KPHUCTAJUIM3ALMH, HAIpUMeEp,
IIOJIy4Y€HUE CBEPXUYUCTBIX MAaTEPUAJIOB, COJIEBAs IPEIKa U Jp.

AHanu3 npy NOMOIUIM Nefarora padoTsl U 0ObSICHEHUE TPUHIINIIA ACHCTBUS
TEIUIOBOT'O JBUTAaTENs. BpIUMCIIEHNE KOJIMYECTBA TEIJIOTHI, BBIICIISIIOIETOCS MIPU
CropaHuu pa3iaudHbIX BUAoB ToruBa, nKIIJ[ neuraresns.

53




2. UccinenoBanue SIBJICHUS
TEIUIOOOMEHAa TNPU  CMEIIMBAaHUH
XOJIOAHOU U ropsiYeil BOJBL.

3. Onpeoenenue xoruvecmsa meniomol,

NOIYYEHHO20 60001l npu
meniooomene c Hazpemulm
MEMANTUYECKUM YUTUHOPOM.

4. Onpeoenernue VOenbHOU

MenI0EMKOCHU eujecmad.

5. MccnenoBanue mporecca uCrapeHusl.

6. Onpenenenue OTHOCHTEJIbHOM
BIIQYKHOCTH BO3/TyXa.

7.0Onpedenenue yoeibHOU MeNni0mol
NIABIeHUAIbLOA.

OOcyxaeHrne COBMECTHO C IEAaroroM 3KOJOIMYECKHX MOCIEICTBUN
HCIOJIb30BAHUS JIBUraTeICH BHYTPEHHETO CrOpaHus, TEMJIOBbIX U
ruzapoanextpoctaHiuit (MC — skosiorus, Xumus).

Paznen 7. DiaekTpuyecKkue © MArHUTHBIE siBJieHHs (37 )
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DileKTpuyec
KHe3apsabl.
3apsikeHH
pleTesia U

170
B3aNMOJEHCT
Bue(7 4)

Onekxmpuzayus ~ men. JIBa  pona
3JIEKTPUUYECKUX 3apsJ10B.
B3anmopneiictBue  3apsKEHHBIX  Tell.
3axon  Kynouma (3aeucumocms  cuibl

83AUMOOCUCMBUSL 3APANCEHHBIX MeNl Om
BENIUYUHDL 3APA008 U PACCMOSIHUSA MEAHCOY
menamu,).

DNEKTpUUECKOe MOJIe.

Hanpsoicénnocmo

anekmpudeckoz2o noas. Ilpunyun

Cynepno3uyuuI1eKmpuieckux nouiei (Ha

KayecmeenHom yposne). Hocumenu
INEKMPUYECKUX

3aps008.

DnemeHmapHulll  dIeKMPUYecKull  3apso.

Cmpoenue amoma. IlpoBonHUKH U
JTUAJICKTPUKH. 3akoH COXpaHEHUS
DJIEKTPUECKOTO 3apsija.
Jemoncmpayuu

1. DneKkTpu3anus Tell.

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

3. YCTpOMCTBO U IeUCTBUE
JJEKTPOCKOIA.

4. DNEKTpOCTaTUYECKast MHAYKLS.

5. 3aKOH COXPaHEHUs JIEKTPUUECKUX
3aps70B.

@ponmanvusvle 1a00pamopHle

padomul uonvimol.

1. OnbITEl O HAOIIOIEHUIO
NEKTPU3ALNN TENUHAYKIHMEN U TIpU
CONPUKOCHOBEHHUHU.

HaGumroienune 3a mpoBeICHUEM OTIBITOB TI0 AJIEKTPU3ALUU TEIl IPH
COTNPUKOCHOBEHUH W MHAyKIHeH. Habmonenne n oObsiICHEHHE ¢ OOPOi Ha
JUJTAKTUYECKUI MaTepuall B3aUMOAECHCTBUS OJTHOUMEHHOU Pa3HOMMEHHO
3apsKEHHBIX TEJ.

OOBsicHeHrE TIPY TTIOMOIIIH TIearora MPUHITUIA ISHCTBUS JIEKTPOCKOIIA.
OOBbsiCHEeHHE COBMECTHO C TIEIaroroM SIBJICHHMA DJIEKTPU3AIUHN TPH
CONPUKOCHOBEHUU TE€JI MUHIYKIIMEH C UCIOIb30BAHUEM 3HAHUN O HOCUTENSAX
3JIEKTPUYECKUX 3apsiIOB B BEILIECTBE.

PacrosnaBanme M OOBSICHEHHE IO CXEME COBMECTHO C II€JArOTOM SIBICHHIT
3JIEKTPU3ALMU B TOBCEIHEBHOM KU3HMU.

Habmonenune u 00bscHEHHE C OMOPOI Ha TEXHOJIOTHYECKYIO KapTy OIBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPAHEHUS AJIEKTPUYECKOTO 3apsa.

Hab:mroenre onpITOB 110 MOACIIMPOBAHUIO CHIIOBBIX JIMHUH 3JIEKTPUYECKOTO TOJIS.
HccnenoBanue moj pykoBOJCTBOM NENArora JEHUCTBHS AIEKTPUYECKOTO IMOJs Ha
MPOBOJHUKN U JIUBJIECKTPUKU
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IMocTossHHBI
i
IEKTPHUYECK

uiiTok (17 1)

DNEeKTPUYECKUI TOK. Yenosus
CYUWecmeo8anusl dNeKmpuUyecKko2o mokxa.
HcTtounuku MOCTOSTHHOTO TOKa.
[HenictBus 3IEKTPUYECKOIO TOKa
(TerIoBOE, XHMMHYECKOE, MAarHuTHOE).
Onekmpudeckuii. MoK 8 JHCUOKOCMAX U
2asax.

PaGora ¥ MONIIHOCTBH AJIEKTPUIECKOTO
TOKA. 3axon Lorcoyna—/lenya.
Onekmpuueckue yenu u nompeobumenu

9NEeKMPUUECKOll  dHepeuu 6  Oblmy.
Onektpuueckas uenb. Cuia  TOKa.
DIIEKTpUUYECKOE HaIpsKEHUe.

ConpoTuBieHue MNPOBOJHUKA. YOoenvHoe
conpomusnenue eeujecmsa. 3akoH Oma
s yyactka uenu. [locnmenoBarenbHoe u
napasuieibHOe COCIMHCHUE
MIPOBOJHUKOB. Kopomkoe 3amvikanue.

ﬂemomcmpauuu2

1. IIpOBOJHUKH U JUAIIEKTPUKHU.

2. MogenupoBaHHe CHIIOBBIX

JIMHUMDIIEKTPAYECKOTO MOJIS.

3. McTOYHMKY TOCTOSSHHOI'O TOKA.

4. JIeNCTBUS IIEKTPUIECKOTO TOKA.

5. DNEKTPUUYECKUMA TOK B KHUIKOCTH.

. 'a30BbIl pa3ps.

6
7. I3MepeHue Cuibl TOKa aMIIEPMETPOM.
8

. VI3amepeHue 31eKTpruIecKkoro
HaNPSHKCHUS BOIBTMETPOM.

9. Peoctar 1 MarazuH cOnpOTHBIICHHH.

@ponmansusle 1abopamopHsle
pabomut uonvimot.
.MccnenoBanue nelCTBUS HJIEKTPHUUECKOTO

T10JIS1 HAIIPOBOAHUKHU U TUDJIIEKTPUKH.
.COopka u npoBepka paboTbl

Habntonenne pa3nuyHbIX BUAOB ACUCTBUS SJIEKTPUUIECKOTO TOKA U OOHApYyKEHHE
COBMECTHO CIIEIaroroM 3TUX BUJOB JE€HCTBHS B IIOBCEIHEBHOM KU3HU.

CO6opka 110 cxeme U UCHBbITaHUE 1I0J] KOHTPOJIEM IIeAarora 1EeKTPUUECKON Lenu
HOCTOSIHHOTO Toka. HabmroeHue 3a 1eMoHCTpalyeil U3MepeHus! CHUIIbl TOKa
aMIIEpMETPOM.

Habntonenue 3a neMoHCTpanueid H3MepeHHs AJIEKTPUYECKOTO HAIPSKEHUS
BOJIBTMETPOM.

[IpoBenenne W OOBACHEHHE NMPHU MOMOIIM YYUTENS ONBITOB, JIEMOHCTPUPYIOIIMX
3aBUCHUMOCTb DJIEKTPUYECKOIO COINPOTHUBIICHUS IPOBOJAHMKA OT €ro JUIMHBI,
IJIOLIA/IM MTOIIEPEYHOr0 CEYECHU U MaTepraa.

HaGmtonenne 3a paeMoOHCTpauued HCCIEOBaHUS 3aBUCUMOCTH CHJIBI  TOKa,
IIPOTEKAOILEr0 4€pe3 PEe3UCTOpP, OT CONPOTUBICHHUS PE3UCTOPA U HAINPSDKCHUSA Ha
pe3ucrope.

ba3zoBple  mpencraBiaeHus O NpPaBHIAX  CIOKEHMS
IIOCJIEZI0BATEILHOM COCIMHEHUU JBYX PE3UCTOPOB.
ba3oBble npeacraBineHus 0 IpaBUIIax sl CUIIBI TOKA IPU MTapaJUIEIbHOM
COeAMHEHUU pe3ucTopoB. HabiojeHre 1eMOHCTpay MeJjarora 0 CUTyalusax
IIOCJIEI0BATEIBHOTO U NAPAIIEIIBHOTO COEAMHEHUS IPOBOJHUKOB B JIOMAIIHUX
NEKTPUYECKUX CETSX.

Pemenune TUMOBBIX pacdy€THBIX 3a7ad B 1—2 NEHCTBUS C ONOpPOM Ha aJrOpUTM,
MPEeIBApUTENILHO Pa300paHHbIM COBMECTHO C MEAAroroM ¢ UCMOJIb30BaHUEM 3aKOHA
Owma u popmyn pacuéra 3JIEKTPUIECKOTO COPOTUBIICHHS IIPH N1OCIEI0BATEILHOM U
NapajuIeIbBHOM COEAMHEHUH ITPOBOJHHUKOB.

OmnpeneneHue ¢ ONOPOH Ha TEXHOJIOTMYECKYIO KapTy MOJ pPyKOBOACTBOM II€[arora
pabOThI AIEKTPHUUECKOTO TOKA, IPOTEKAIOIIETO YEPE3 PEZUCTOP.

Omnpenenenue ¢ onopoil Ha TEXHOJIIOTUYECKYIO KapTy MOJ PyKOBOJACTBOM II€Jarora
MOIITHOCTHUIJIEKTPUYECKOTO TOKA, BBIJIETISIEMON Ha
pesucrope. Habimonenue 3a ucciae1oBaHuEM 3aBUCMMOCTH CHIIBI TOKA 4epes
JAMIIOUKY OT HanpsbKeHUs Ha Hel. OnpeeneHne ¢ ornopoi Ha TEXHOJIOTHYECKYIO
KapTy noj pykoBoactsoM nenarora KI1/] narpesarens. Habmonenue 3a
UcclieIoBaHHEM IPeoOpa30BaHus SHEPTUH MIPH MOIBEME TPY3a AIEKTPOABUTATENEM.
OOBsicHEHHE TIOCIIE PACCYXKAECHUS C NIEaroroM U COCTaBJICHUE IJIaHAa-KOHCIIEKTa
YCTPONCTBA UIPUHIIMIIA ASHCTBUS TOMAIIIHUX 3JEKTPOHArpeBaTeIbHbIX MPUOOPOB.
OOBsicHEHHE TIOCIIe PACCYXACHUS C ME€aroroM U COCTaBJICHHUE TIaHA-KOHCIIEKTa

HallpsSDKEHUM  TIpH
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NEKTPUYECKON LIEMUTIOCTOSTHHOTO
TOKa.
.N3mepenue u perynupoBaHue CUIIbI TOKA.
. I3amepeHnue u perynupoBaHue

HaIPsKEHUSI.

Hccnedosanue 3asucumocmu cunvl moxa,
uoywezo  yepe3  pesucmop,  Om
conpomuenenus pesucmopa u
HAaNPs*CEHUsL.

.Onvimeol, oeMoHcmpupyouue
3a8ucumMocms NEeKMPULECKO20

conpomuenenus NnposoOHUKA Om e20
ONIUHBL, NIOWAOU NONEPEUHO20 CeHeHUs

MPUYUH KOPOTKOTO3aMbIKAHUS U MIPUHIUIIA JCHCTBUSA IJIABKUX MPEJOXPaHUTENCH.
Pemenne THMOBBIX pacy€THBIX 3a71a4 B 1—2 JEUCTBUS C OMOPOI Ha aJIrOPUTM,

MIPeIBAPUTEIILHO pa300paHHBII COBMECTHO C IEIarOroM C HCIOIh30BAaHUEM 3aKOHA
Hxoyns—IJlenua.

HaburoieHre BO3HUKHOBEHHSI SJIEKTPHYECKOTO TOKA B )KUKOCTH.
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u Mamepuana.

dlposepka npasuia CILOICEeHUS]
HanpsjceHul npu nociedo8amenbHOM
COeOUHEHUU O8YXPE3UCMOPOS.

dlposepka npasuna 0ns cunbl moxa npu
napanieibHom coeOuHenuu
Pe3UCmMOopos.

.Onpenenenrie pabOTBI  IJICKTPUIECCKOTO
TOKa, WAYILET0 Yepe3 pe3nucTop.

0. Onpenenenue MOII[HOCTH
AJIEKTPUYECKOTO TOKA, BBIJCISIEMOM Ha
pe3ucrope.

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

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




MarsuTHbI
e ABJICHUSA

(6 4)

ITocTosnHbIe MaruuThEl. B3anmopeicTere
MOCTOSIHHBIX MarHUTOB. Maznummnoe
noe.

Macnumnoe none 3emnu u e2o 3na4enue
ons ocuznu Ha 3emne. Onvim Ipcmeoa.
Maenumnoenone anekmpuyecko2o moxa.
Ilpumenenue snekmpomacnumos 6
mexHuxe. [leticmeue MazHumHo20 nous
HA NPOBOOHUK C MOKOM.
dnekmpoosueamenb NOCMOSHHO20
moxa. Ucnoavzosanue
aneKkmpoosucamerieli 8 mexHU4ecKux

YCMpOoUCmeax u Ha MpaLcnopme.
Jemoncmpayuu
1. BzauMoericTBre MOCTOSHHBIX
Mar"auToB.

2. MonenupoBaHne
HEBO3MOXHOCTHU PA3ICICHUS
MOJIIOCOB MarHuTa.

3. MozaenupoBaHue MarHUTHBIX
MOJICUTTOCTOSTHHBIX MarHUTOB.

4. OneIT Dpcrena.

5. MarautHoe mnoJie Toka.
ONEeKTPOMarHumr.

6. JlelicTBME MarHMTHOIO TIOJISI HA

IMPOBOAHUK CTOKOM.
7. 9J'IeKTpO)IBI/IFaTeJ'II> IHOCTOAHHOI'O
TOKa.

Dponmansusle 1abopamopHsle
padomol uonvimel.

JMccnenopanue MAargauTHOI'O
B3aHMOJCHCTBUS IIOCTOAHHBIX
Mar"HuToOB.

.I/I3y‘{CHI/IC MAarauTHOI'O IOJIA MOCTOSHHBIX
MAarHuToB IIpU HX 06’I)e)II/IHeHI/II/I u

HccnenoBanue noj pyKoBOACTBOM II€1arora MarHUTHOTO B3aUMOJICHCTBUS
MOCTOSSHHBIX MAarHUTOB. M3yueHue ¢ onopoi Ha TEXHOJOTHYECKYIO KapTy MO
PYKOBOJICTBOM II€Iarora MarHUTHOT'O MOJISIIIOCTOSIHHBIX MArHUTOB IIPU UX
00BEIMHEHNHU U Pa3/ICICHHIH.

HaGumoienue 3a mpoBeIeHUEM OIBITOB MO0 BU3YyaTH3aI[UH MO TOCTOSHHBIX
MarHuToB. M3ydyeHue 1o pykoBOACTBOM I€1arora siBJICHUS

HaMarHW4YMBaHUS BEIISCTBA.

HccnenoBanue COBMECTHO C TIEArOrOM JICUCTBUSA DJIEKTPUUYECKOTO TOKA HA
MarHuTHyIO cTpelsiky. Habmoienue 3a nmpoBe€HHUEM OIBITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTb CHJIbI B3aMMOJICHCTBHUAKATYIIKH C TOKOM U MarHUTa OT CUJIbI U
HANpaBJICHUs TOKA B KATYILKE.

AHanu3 npu MOMOIIM NEAArora CUTyaluil MPakTUYEeCKOro MPUMEHEHUs
3JIEKTPOMArHUTOB (BOBITOBBIX TEXHHUECKUX YCTPOUCTBAX, IPOMBIIIUICHHOCTH,
MEUIINHE).

N3ydeHue ¢ oropoit Ha TEXHOJOTHUYECKYIO KapTy O PYKOBOJACTBOM I€/1arora
JIEWCTBUS MAarHUTHOTOTIOJISI HA TPOBOJAHUK C TOKOM.

N3yuenue ¢ onopoit Ha TUAAKTUYECKUM MaTEpUal IEUCTBUS
anekTpoasuraress. Iamepenue coBMectHo ¢ niegarorom KITJ[
3JIEKTPOJIBUTaTEIbHON YCTAHOBKH.

bazoBble npencTraBiaeHus O pa3sIMUHbIX IPUMEHEHHUSX JIEKTPOABUTATENEH
(TpaHcnopT, OBITOBBIE yCTPOMCTBA U Ap.).
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pa3acieHun.

MHccnenoBanue JIEUCTBUS
3JEKTPUYECKOTO TOKAa HAa MAarHUTHYIO
CTpEJIKY.

.OnbITHL, JEMOHCTPUPYIOIINE
3aBHUCHMOCTh CHJIBI B3aHMOJICHCTBHS
KaTyIIKU C TOKOM M MarHuTta OT CHJIbI
TOKa M HaIlpaBJICHUS TOKA B KaTYIIIKE.

JM3y4yeHue neicTBUs MarHUTHOTO TOJISL HA
MPOBOJHUK C TOKOM.

Kouncmpyuposanue u usyuenue pabomoi
9NEeKMPOoOBUAMEIAL.

JM3mepenune KIIJ snexTpoaBurareabHoOn
YCTaHOBKHU.
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DileKTpomMar
HUTHas
uHayKnus (4
1)

Onvimol Dapaodes.

Henenue
anekmpomasHumuou unoykyuu. Ilpasuno
Jenya. Onexmpoeenepamop. Cnocooul
NONYYeHUs  2NIeKMPUYECKOU  IHepeUl.
DONEKTPOCTAaHIIMM Ha BO300HOBIISEMBIX
MCTOYHHKAX SHEPTHUHU.

,Zlemomfmpauuu2

1. UccienoBaHue SBiaeHUS
ANEKTPOMArHUTHOM MHAYKIIHH.

2. OneiTel @apanest.

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

4. DNEKTPOreHepaTop MOCTOSHHOTO
TOKa.

dDponmanvusvle 1adbopamopHble

padomul uonvimel.

1. OnbITEI IO UCCIIEAOBAHUIO SIBIICHUS
ANEKTPOMarHUTHOM WHIYKIWHU:
HCCIIeI0BaHNE U3MEHEHNH 3HAUEHUS U
HallpaBJI€HUs] MHIYKIIMOHHOTO TOKa.

HpOBCIIGHI/Ie COBMCCTHO C II€AAroromM OIIBITOB 110 MCCICAOBAHHIO ABJICHUSA
SHCKTpOMaFHHTHOﬁI/IHIIYKI_[I/II/IZ HCCIICIO0BAaHUC W3MEHEHHH 3HAUYCHHS U HaIlpaBJICHUA
HHAYKIUMOHHOI'O TOKa

Pe3epBHoe Bpems (3 u)

9 KJIACC (102 u)

TemaTnueck
uii 010K,
TEeMa

OcHoBHOe cofepsKkaHue

OcHoBHbBIEC BU/bI 1eATEJIbHOCTH
y4amuxcs (Ha ypoBHe
Y4eOHBbIX J1eliCTBMI)

Pa3nen 8. Mexanuueckue siBjieHusi (40 )
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MexaHnudec
Koe
JABHKEHHE

H CIOCOOBI
ero
onucanus (10

1)

Mexanunueckoe
MarepuaiibHas
OTCU€Ta.
MEXaHUYECKOT O
PaBromepHOE MIPSMOJIMHENHOE
JIBUKECHHUE. Hepasnomepnoe
npamonunelunoe ogudxcenue. CpeaHsis u
MCHOBEHHAs  CKOpocmb — mend  npu
HEPABHOMEPHOM OBUICEHUU.

Yckopenue.

JIBIDKEHUE.

TOYKA. Cucrema
OTHOCUTENBHOCTD
JIBIDKEHUS.

Paenoyckopen
Hoe NPAMOJIUHEUHOE osudicenue.
CBobOognoe mageune. Onwvimut I anunes.
Pasnomepnoe oguoicenue no
oxkpyacrHocmu. Ilepuoo u uacmoma
oopawenus. Jlumetinaa u  yenoeas
CKOpoChu. Llenmpocmpemumensvroe
YCKOpeHue.
emoncmpayuu

1. Habmonenue
JNBUKEHUA  Tema
PAa3HBIX TENI OTCUETA.

2. CpaBHEHME IIyTel M TPaeKTOPHUH
JBUKEHMSI OTHOTO M TOTO K€ Teja
OTHOCHUTEIILHO PAa3HBIX TEJI OTCUETA.

3. I3MepeHne CKOpOCTH U YCKOPEHHUs
MPSMOJIMHEIHOTO IBU>KEHHUSI.

4. UccnenoBanue

MEXaHHUYCCKOTO
OTHOCHUTCIIBHO

MIPU3HAKOB PaBHOYCKOPEHHOTO
IBUKEHHUS.

5. Habmromenne nOBIKEHHA TelIa II0
OKPY>KHOCTH.

6. HaGmronenue MEXaHUYECKUX
SIBJICHUH, MIPOUCXOJISIIIINX B

CHUCTEME OTCUETA

AHanu3 ¢ TOMOUIbIO Tieiarora U 00CyKIeHHE Pa3TNYHbIX TPUMEPOB MEXaHUUECKOTO

nBuxkeHust. O0Cyk/1eHne COBMECTHO € IIE1aroroM rpaHull IpUMEHUMOCTH MOJIEIH

«MaTepuagbHasi TOUKay.

Onucanne nocne o0CYKISHUS C MEAaroroM MEXaHHUECKOTO JBUKCHHS PA3IMIHBIMU

croco6amu (ypaBHEHHE, Ta0IuIIa, TpadUK).

AHanu3 nox pyKOBOACTBOM nejgarora  JKM3HEHHBIX CHUTYallUM, B
KOTOPBIX IPOSBIISIETCSIOTHOCUTEIBHOCTh MEXaHUYECKOT O

JBU>KEHUS.

Habmronenne MexaHn4ecKoro JBMKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJI OTCYETA.

CpaBHeHuE NyTel M TPACKTOPUI JBUKEHMS C ONOPOM Ha TEXHOJIOIMUYECKYIO KapTy

1oJ, PyKOBOJCTBOM I€Jarora OJHOTO M TOTO K€ TeJda OTHOCUTEIBHO Pa3HbIX Tel

OoTCY€Ta.

Amnann3 ¢ nmoMompio mejarora Tekcra I'amuiaes 00 OTHOCHTCIBLHOCTH JIBHIKCHHS,

BBITIOJTHEHUE 33JJaHUNTIO TEKCTY (CMBICIIOBOE UTCHHE).

[Ipocreiiiume BeIYMCIEHUS 110 00pa3Ily CpelHeld CKOPOCTH CKOJIbKEHUs OpycKa WM

JBIKEHUS IAPUKATIO HAKJIOHHOM TUIOCKOCTH.

AHanu3 U 00CyXJIeHHE C OMOpPOil Ha TEXHOJOTHYECKYI0 KapTy MOJA PYKOBOACTBOM

neiarora croco0oB MPUOIMKEHHOTO OMPEesICHIsI MTHOBEHHONH CKOPOCTH.

Omnpenenenue nocjiae pacCyXAeHUs € MEJaroroM Mo cXeMe CKOPOCTH PaBHOMEPHOIO

JBUKEHUS (IIapHKaB KUAKOCTH, MOJIETH SJEKTPUYECKOTO aBTOMOOUIIS | T. 11.).

Omnpenenenne COBMECTHO € NEAAaroroM MyTH, IPONHAEHHOIO 3a JaHHBIM TPOMEKYTOK

BpPEMEHH, ¥ CKOPOCTH Tefia 1o TpaduKy 3aBUCUMOCTH IyTH PAaBHOMEPHOTO JIBHKEHUS

OT BPEMEHH.

HavanpHbie mnpencraBieHue O NPUHOUNAX JEHCTBUS MPUOOPOB, H3MEPSIOUINX

CKOPOCTH (CITUIOMETPOB).

[Ipocreiiime BbMUCICHHUS MO OOpas3Ily MyTH U CKOPOCTH MPH PaBHOYCKOPEHHOM

MPSIMOJTMHEHOM JIBM)KCHHUU TeJa.

OrnpezenieHne COBMECTHO C IMEJAroroM MPOMIEHHOIO MYTU M YCKOPEHHUS ABUKEHUS

Tela MO TrpapuKy 3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJUHEHHOIro

JBUKEHUSI Te€Jla OT BPEMEHH.

OmnpeneneHre ¢ TOMOIIbIO TEJarora yCKOPEHHsl Tejla MpU PaBHOYCKOPEHHOM

JBUKEHUU IO HAKJIOHHOM INIOCKOCTH.

N3mepenue mo cxeme MOCIE pPacCyXIEHUs C MeJaroroM IMepuoja M YacTOTHI

oOpariieHus Tela o OKPYKHOCTH.

Omnpenenenre HaXOXIACHUsS MOJ] PyKOBOJICTBOM I€arora CKOPOCTH PaBHOMEPHOIO
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«Tenexka» npu €€ paBHOMEPHOM U

YCKOPEHHOM JBUKCHUH
OTHOCHUTEJIEHO KaOMHeTa (GPU3UKH.
Dponmanvuvle aadbopamopHbvie

pabomot uonvimal.

1. Koncmpyupoeanue mpaxma 01
pazeona u oanvHelue2o
PABHOMEPHO20 OBUNCEHUS WAPUKA
UNU MENEeNHCKU.

2. OmpeniesieHue  CpelHEH  CKOpOCTH
CKOJIb)KEHUS OpycKa WM JABHXKEHHS
HIapHKa 10 HAKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHne yCKOpeHMsl Tena Ipu
PaBHOYCKOPEHHOM IBMKEHUU I10

JBIDKCHUS TEJIAIIO OKPYKHOCTH.
Pemenne THIOBBIX pacu€THBIX 3amad B 1—2 neiicTBHS C ONMOPOil HAa aurOpHUTM,
IpEeBApUTEIIFHO  Pa300paHHBI COBMECTHO C IIEJaroroM Ha  OIpeleseHHe
KHHEMAaTUYECKHUX XapaKTEPUCTHK MEXaHUUECKOTO IBVXKCHUS Pa3IMYHbIX BUJIOB.
Pacno3naBanue u mpuOIMKEHHOE OMHMCAaHHE IO 00pas3iy mocie OOCYXKICHHS ¢
HeJaroroM pa3jIMYHbIX BUJIOB MEXaHHUYECKOTO JABW)KCHHS B MPUPOJE U TEXHUKE (Ha
npuMepax CBOGOI[HO nagaromux TCJI, ABMIXKCHHUSA JKHUBOTHBIX, HeOECHBIX TCII,
TPAHCIIOPTHBIX CPEJICTB U Ip.).
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HaKJIOHHOM IIOCKOCTH.

4. ViccnemoBaHue 3aBUCUMOCTH ITYTH
OT BPEMEHU TPU PABHOYCKOPEHHOM
JIBYDKCHUH oe3 HaYaIbHOM
CKOpPOCTH.

5. IIposepka ecunome3svl. eciu npu
PABHOYCKOPEHHOM  O8UdICEHUU 0e3
HA4ANbHOU cKopocmiu nymu
OMHOCAMCA KAK A0 HeYEMHbBIX
yucen, mMocoomeemcmsyrujue
NPOMENCYMKUBPEMEHU OOUHAKOBDL.
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B3aumopeiict
pueten (20 v)

ITepBriii 3axkoH HeroToHa. Btopoit
3akoH Hprorona.  Tpetudd  3aKkoH
Herotona. Ilpunyuncynepnosuyuu cun.

Cuna ynpyzocmu. 3axon Iyka. Cuna
MPEHUsL: CUNA MPEeHUs CKOJbIHCEeHUS,
cuna mpenuss Nokos, opyeue Buobl
MpeHus.

Cuiia TSDKECTH M 3aKOH BCEMHUPHOTO
TATOTEHUS. YCKOpEHHE CBOOOIHOTO
naneHus. Jleuowcenue niawem BOKpye
Connya (MC). Ilepsasa rocmuueckas
ckopocmb. Hegecomocmo u nepezpy3xu.

PaBHOBecue MarepranbHON TOYKH.
Abconromuo meépooe meio.
Pasnosecue  meépooco mena c
3aKpeniéHHolU ocbio 6paujeHus. MOMEHT
cuinbl. Llenmp mascecmu.

Jemoncmpayuu

1. 3aBUCUMOCTb YCKOPEHUS Teja OT

MAacCChITENA U JEUCTBYIOLIEH HA
HEro CHJIBI.
2. Habntonenune paBeHCTBA CHII
MIPUB3aUMOJICHCTBUH TEIL.
3. I3meHeHue Beca Tena npu
YCKOPEHHOM JIBU>KEHUH.
®poHTaNbHBIE JIA00PATOPHBIE
padoThI HONBITHI.

1. UccnegoBanne 3aBUCHUMOCTH CHJIBI

TPEHUSI CKOJNBXKCHHS OT  CHJIBI
HOPMAaJIbHOT'O,1aBJICHHUS.
2. Onpenenenune KodpurmenHTa

TPCHUA CKOJIbIKCHUS.

HaGmonenne u 00CY)XJICHHE COBMECTHO C MEIAroroM OIBITOB C JIBU)KCHHEM Teja
[IPY YMEHBIICHUH BIMSHUS JPYTUX TEJ, MPEMITCTBYIOIIUX ABHKCHHUIO.

AHanu3 1o cxeme Mociie PacCyXIACHHUS ¢ MeaaroroM Tekcra ['anuies ¢ omucaHueM
MBICJICHHOTO JKCIEPUMEHTa, OOOCHOBBIBAIOIICIO 3aKOH WHEPIHHU; BBITOJHCHHE
3aJ[aHuil 110 TEKCTY (CMBICIIOBOE YTCHUE).

OOcyxIeHre TOJ PYKOBOJICTBOM I€Aarora BO3MOXKHOCTH BBINOJHEHUS 3aKOHA
MHEPIIMU B PA3JIMYHBIX CUCTEMAX OTCYETA.

HaGmonenne u o0cyXJIeHHE COBMECTHO C IEJaroroM MEXaHWYeCKHUX SIBICHHH,
MPOMCXOAANINX BcucTeMe oTcuéra «Tenekkay mpu e€ paBHO-MEPHOM U YCKOPEHHOM

JBUKCHUH OTHOCUTEILHO KaOMHeTa (QU3HUKH.
JICHCTBHSL ¢ BEKTOpaMHU CHII: BBIOJIHEHHE 3aJlaHUH 10 CIOKEHHUIO U BBIYMTAHHUIO
BEKTOPOB.

HabntoneHue 3a npoBeIeHUEM OIBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTb YCKOPEHUS
Tesa OT IIPUJIOKEHHOM K HEMY CHJIBI M MacChl TeJIA.

AHanu3 U oOBSICHEHHE C ONOPOM HAa TEXHOJOTHMYECKYIO0 KapTy IOJ PyKOBOJCTBOM
nefiarora sIBJICHUH ¢ UCII0JIB30BAHUEM BTOPOTo 3akoHa HproToHa.

Pemenne THMOBBIX pacu€THBIX 3amad B 1—2 neiCTBHSA ¢ OMOpOW Ha ajaroOpuTM,
IPEeJBAPUTENILHO Pa300paHHbIl COBMECTHO € MEJAroroM ¢ UCHOJIb30BAHUEM BTOPOTO
3akoHa HpIOTOHA M ITpaBUiIa CIIOKEHUS CUIL.

Onpenenenne COBMECTHO € IEAATOTOM JKECTKOCTH MPYKHUHBI.

AHanu3 cHUTyallMii ¢ ONOPOM Ha TEXHOJIOTMYECKYH) KapTy MOJ PYKOBOJICTBOM
nejarora, B KOTOPbIX HaOIOAaloTCs ympyrue nepopMmanuu, U UX OOBSICHEHHE ¢
HCMOJIb30BaHUEM 3aKkoHa ['yka.

Pemenne THUMOBBIX pacy€THBIX 3aAay B 1—2 neicTBHA ¢ OMOpOH Ha ajaropuTM,
MIpeIBAPUTENILHO pa300paHHbIi COBMECTHO C ME1aroroM C MCIOJb30BaHUEM 3aKOHA
I'yka.

HccnenoBanue npu MOMOIIM I€arora 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHUS OT
CHJIBI HOpMalIbHOTO 1aBNIeHns. COBMeCTHOE 00CYX/IeHUE Pe3yIbTaTOB HUCCIIEJOBAHUS.
Omnpenenenue Moa KOHTPOJIEM Ie1arora ¢ Onopoi Ha KOHCIIEKT Kod(hduIenTa
TPEHUS CKOJIbXKEHUA. FI3MepeHne ¢ MOMOLIBIO I1e1arora CUibl TPEHUS MOKOSI.
Pemenne THIIOBBIX pacu€THBIX 3a7ad B 1—2 NEHCTBHSA ¢ OMOpPOH Ha alurOpUTM,
MIPeIBAPUTENILHOPA300paHHBIN COBMECTHO C TIEJIar0OroM € UCIIOJIb30BaHUEM (hOPMYJIbI
JUTSL CUJIBI TPEHMSI CKOJIBKEHHSI. AHAJIM3 IO CXEME IOCIIEe PacCyKJIECHHs meaarora o
JBIKEHHUH TEJI TOJIBKO MOJ JEHCTBHEM CHIIbI
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3. Onpenenenue KECTKOCTU MPYKUHBI.

TSDKECTH — ¢BOOOIHOTO

nagenus. OObsICHEHHE T10J PYKOBOJICTBOM
nearora He3aBUCUMOCTH YCKOPEHUsI CBOOOIHOTO TaICHUS OT MacChITeNa.
OreHKa COBMECTHO C TEJaroroM BEJIMYMHBI CHIIbI TSATOTEHUS, JEHCTBYIOLIEH MEXKITY
JIBYMSI TeJIaMH (JITIIpa3HbIX Macce).
AHanu3 ¢ omopod Ha IUAAKTHYECKUN MaTepuan IBUKEHHsS HEOECHBIX Tel MOJ
NEICTBHEM CHJIbl TATOTEHUS (C HCIOJIb30BAaHUEM JOMOJTHUTEIbHBIX HCTOYHUKOB
uHpOpMaIINN).
Pemenne TUMOBBIX pacu€THBIX 3a7ad B 1—2 nelcTBHS C OMOpPOM Ha aJTOPUTM,
MIPEIBAPUTEIILHO pa300paHHBI COBMECTHO C TEJIaroroM C UCHOJIb30BaHUEM 3aKOHA
BCEMHUPHOIO TATOTEHUS U POPMYIBLIJIA pacuéTa CUIIbI TSKECTH.
Habutoienue u o06CcyxkaeHue ¢ MOMOIIBIO [T€Jjarora omnbITOB 10 U3MEHEHHUIO BEca Tela
MIPH YCKOPEHHOM JIBHKEHUH.
AHanu3 ¢ TOMOIIIBIO Me1arora yCJIOBU BOSHUKHOBEHHSI HEBECOMOCTHU U TIEPETPY3KHU.
Pemenne TUMOBBIX pacu€THBIX 3aAad B 1—2 nmelCTBUS C OMOPON Ha anroOpuTM,
IIpeIBAPUTEIILHO Pa300paHHBI COBMECTHO C I1€1arOrOM Ha OIpe/IeJIeHHE Beca Tela B
Pa3IUYHBIX YCIOBUSX.
AHanu3 ¢ Onopoil Ha TEXHOJIOTMYECKYI0 KapTy MOJl PyKOBOJICTBOM Ile/iarora Cuil,

JICUCTBYIOIUX HATEJIO, MOKOSIIEECs Ha OTope.
OmnpenenieHne ¢ TOMOIIIBIO TIeIarora IeHTpa TSHKECTH Pa3IHMYHbIX TEl.
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3aKOHDI
coXpaHeH
usa (10 1)

Nmnynbc Tena. H3menenue
umnynoca. Hmnynvc  cunvl.  3aKOH
COXpaHEHUsI HUMITyJbca. PeakTHUBHOE

newxkenue (MC).

Mexanuueckass paboTa ¥ MOIIHOCTb.
Pabora cun TaxectH, ympyeocmu,
mpenus. Cea3b dHepeuu u pabomsi.
IToreHumanpHas SHEPrUs Tena,
MOJAHATOrO HaJ MOBEPXHOCTBHIO 3EMIIM.

Ilomenyuanvnas  sunepeus  cocamou

npyxcunvl., KuUHeTHuecKass  SHeprus.

Teopema o Kunemuueckou OSHepeuu.

3aKOH  COXpaHEHHS  MEXaHMYECKOH

SHEPTUH.

Jemoncmpayuu

1. Ilepenaua mmmynbca npu
B3aUMOJICUCTBUHUTEIL.

2. IlpeoOpazoBaHusi  PHEPruu

IIPUB3aUMOJCICTBUN TE.

3. CoxpaHeHHUe UMITyJbCa MPH
HEYIPYTrOMB3auMOICHCTBHH.

4. CoxpaHeHHE UMIYJbca MPU
a0COTIOTHO yIIPYTrOM
B3aUMO/JICHCTBHH.

5. HaGmroneHue peakTHBHOTO
JIBYDKEHUS.

6. CoxpaHeHHE MEXaHHUYECKOU
SHEPTUu NMPHCBOOOHOM HalCHUH.
7.CoxpaHeHue MeXaHHUYeCKON dHepruu
MIPUABMKEHHUHU Tella MoJ1 IeHCTBHEM

MPY>KHAHBIL.
@ponmanvusvle 1a00pamopHle
pabomol uonvimal.

1. Ompenenenue pabOThl CHIIBI TPEHUS
IpU PaBHOMEPHOM JIBIKCHHHU TeJa

HaGntonenne u oOcykaeHHE C MOMOIIBIO IEJarora OIBITOB, AEMOHCTPHUPYIOLINX
neperady MMIyJbCa IIPU B3aUMOJACHCTBHUU TeN, 3aKOH COXPAaHEHUS UMITyJbCa IIPH
aOCOJIIOTHO YIIPYTOM M HEYNPYrOM B3aUMOJCHCTBUN TEIl.

HaGntonenne neMOHCTpalM Tefarora CHTyallMid B OKpYXAroIled J>KU3HU C
HCII0JIb30BAHUEM 3aKOHA COXPAHEHHUS NUMITYJIbCA.

PacniozHaBaHue ¢ onopoi Ha TEXHOJIOTMYECKYIO KapTy I10J PyKOBOICTBOM IIe[arora
SIBJICHUSI PEAKTUBHOTO JIBM)KEHUS B pupoie 1 TexHuke (MC — 6uonorus).
IIpuMeHeHHEe COBMECTHO C II€IaroroM 3aKOHAa COXPAaHEHWsS UMITyJbca Uil pacdéra
pe3yabTaTOB B3aUMOJCHCTBUA Ten (HAa HpPUMEpax HEYNpyroro B3auMOJCHCTBUS,
YIPYroro LHEHTPaJIbHOIO B3aUMO-ICUCTBUSA IBYX OJAMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HETIO-BUXKHO).

Pemenne THUMOBBIX pacy€THBIX 3afady B 2—3 JIEHCTBHSA C OMOPOM Ha aJIrOpUTM,
IIPEBAPUTENILHO Pa300paHHbIIl COBMECTHO C IEaroroM C UCIOJIb30BAHUEM 3aKOHA
COXpaHEHUs1 UMITYJIbCa.

OmnpezneneHue ¢ OMOpoil Ha IUAAKTUYECKMH MaTepuall paboThl CHUJIbI YNPYTOCTH
IpH NoABEME Ipy3ac UCIOIB30BAHUEM HEMOBUKHOIO U MOJIBUKHOTO OJIOKOB.
N3mepenue coOBMECTHO € ME1aroroM MOIIHOCTH.

N3mepenue ¢ noMOLIBIO [e1arora NOTEHIUAIbHONW YHEPTUN YIIPYTO
nepopMUpoBaHHON NpYKUHBIL. VI3MepeHrne COBMECTHO € TeJaroroM KMHETHYECKOM
SHEPIHH TeJa MO JUIMHE TOPMO3HOTO IYTH.

HabmtoneHue 3a sKCiepMMEHTaIbHBIM CPaBHEHHEM HM3MEHEHMsI MOTEHIUATbHON U
KMHETUYECKOMIHEPIruil Teia P IBMKEHUU 110 HAKIIOHHOM IJIIOCKOCTH.

HaGmtoneHue 3a 3KCIepUMEHTAIbHOW MPOBEPKOM 3aKOHA COXpPaHEHMS
MEXaHUYECKON SHEpPruu MpuCcBOOOHOM MaJCHUH.

IIpuMeHeHre HAa HadaJabHOM YpPOBHE, C OIOPOW HAa IUIAKTHYECKUN MaTepHall
3aKOHA COXPAHEHUSIMEXaHUYECKON SHEPTUU I pacd€Tra MOTCHIUAIIBHON U
KMHETUYECKOM DHEPrUil Tea.

Pemenne THIIOBBIX pacu€THBIX 3a7ad B 1—2 NEHCTBHSA ¢ OMOpPOH Ha auropuTM,
[IpeIBapUTENILHO PA300PaHHBIM COBMECTHO C I1€JarOroOM C CII0JIb30BaHHEM 3aKOHA
COXpaHEHUs MEXAHNYECKON YHEPTUH.
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1o FOpHSOHTaHBHOfI MMOBCPXHOCTH.
Onpenenenue paboThI CHJIBI
YIOPYrOCTH IIPHU NMOABEME Ipy3a C
UCIOJIb30BAaHUEM HEIOJBUKHOTO U
MOJIBUYKHOTO OJIOKOB.

WN3yueHne  3akOHa  COXpaHEHHS
SHEPIHUH.

Pa3nen 9. Mexanuueckue KoJjiebanusi 1 BoJIHbI (15 1)
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MexaHnueck
ne
Kkosedanus (7

4)

KonebarensHoe JIBIDKCHUE.
OcHoBHbIE XapaKTEPUCTUKHU
KoJIeOaHMI: MIEPHO/I, 4acToTa,
amrutyna.  Mamemamuueckuti  u
npyscunHsl maamuuxu. Ilpespawenue
oHepauu npu KonebamenbHoM
OBUICEHUML.

3aryxaromue KoseOaHusl.
Breinyxnennsiekonebanus. Pezonanc.

ZIemoucmpauuu2

1. Habmronenune kojieOaHMii Tea IOA
JEWCTBUEM CHJIbI TSDKECTH M CHIIBI
YIIPYTOCTH.

2. Habmionenune koneGaHuil Tpy3a Ha
HUTHU ¥ HA TIPY)KUHE.

3. HabOmronenue BBIHY)K/JICHHBIX
KoJIeOaHU# U pe30HaHCcAa.

®Dponmanvrole Jaaoopamopmvle

padomol uonvimol.

1. OmpeseneHue 9acTOTHl M TIEPUOJIA
KoJieOaHMi MaTeMaTH4YECKOrO
MasITHHKA.

2. Ompenenenue 4acToThl U TEpUOa
KoJIeOaHUH MPYKUHHOTO MAasITHHKA
(WM DNIEKTPOHHAS IEMOHCTPALIHS).

3. UccnemoBanue 3aBUCHMOCTH
nepuoja KoJieOaHuii MoABEIIEHHOTO
K HUATH TPy3a OTJINHBI HATH.

4. ccnenoBanue 3aBHCUMOCTH
nepuoaa KoJieOaHWW TPYKUHHOTO
MasTHUKa OT MAacchl rpy3a (WU
AJIEKTPOHHAS JICMOHCTPAITUSA).

5. IIpoBepka HE3aBUCUMOCTH TEpUO/Ia
KoJieOaHU# Tpy3a, MOJIBEIICHHOTO K
HUTH, OT MacChI Tpy3a.

HaGmonenue konebanuii moa AeWCTBUEM CHJI TSKECTU M YIIPYTOCTH U OOHApYKEHUE
MIPY MIOMOIIK TIeIarora MoJJO0OHBIX KOJICOaHUH B OKPYKAIOIIEM MHpE.

AHanmu3 COBMECTHO C IEAaroroM Koje0aHWii Tpy3a Ha HUTH W Ha HpPYKUHE.
OmnpezeneHre O ATOPUTMY YaCTOThI KOJIEOAHH MaTEeMaTHYeCKOTO U MPYKUHHOTO
MasiTHUKOB.

HabntoneHne u 00bsICHEHUE ¢ TIOMOIIIBIO ITeJarora siBJICHHs PE30HaHCA.
HccnenoBanue ¢ onopoil Ha anropuTM, IpeaBapuTEeNbHO pa30OpaHHbI COBMECTHO C
MeIaroroM, 3aBHCUMOCTH TEpUoJia KOJIeOaHWH IOJBENICHHOTO K HUTH Tpy3a OT
JUTMHBI HATH.

[IpoBepka ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy TIOJ PYKOBOJICTBOM Iie[arora
HE3aBUCHUMOCTH MIEPUOJaK0Ie0aHnH TPy3a, MOABEIICHHOTO K JIEHTE, OT MacChl Ipy3a.
HabGmtonenne u  oOcyxaeHue 1OJ  pPYKOBOJACTBOM  II€Jarora  OIBITOB,
JEMOHCTPHPYIOIIUX 3aBUCHMOCTh MEpUo/ia KOJICOaHWH MPYKHUHHOTO MasTHHKA OT
MAacchl Ipy3a 1 KECTKOCTH MPYKUHBL.

[TpuMeHeHHe ¢ TOMOIIBIO TIeIarora MaTeMaTH4YeCKOTO M MPYKHHHOTO MasiTHUKOB B
Ka4yecTBE MOJIIICH U1 OMCaHMsl KOJIeOaH i B OKPYKAIOIIEM MHpE.

Perienne THUMOBBIX pacy€THBIX 3amady B 1—2 NEHCTBHS C ONMOPOW Ha ajarOpUTM,
MPEIBAPUTEIILHO Pa300paHHBI COBMECTHO C TEJaroroM, CBSI3aHHBIX C BEIYMCICHUEM
WJIY OIICHKOM YacTOTHI (ITepro/ia) KojaeoaHui
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6. ONBITHI, JEMOHCTPUPYIOLLIHE
3aBUCHUMOCTh Tepuoja KoseOaHuil
MPY>KUHHOTO MasiTHUKa OT MacChl
rpy3a 1 KECTKOCTH MPY>KUHBI.

7. I3mepenne yckopeHus: cBOOOIHOTO
HaJxeHus (wm
AJIEKTPOHHAs IEMOHCTpALU ).
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OOHapy)XeHHEe U aHaIM3 C MOMOIIBIO Tearora BOJHOBBIX SIBICHUN B OKpY’KaloOIIeM

MexaHuyeck MexaHnuecKkue  BOJIHBI.
HEeBOJIHBI. CaoiicTBa MHUPE.
3ByK (8 u) MEXaHMuecKHX BOMH. [Ipodomvibie u HaGntogeHne CcOBMECTHO C  MEAaroroM paclpoCTpaHEHHs] HPOAOJIBHBIX U
nonepeunvie connvi. Juuna conner u | NOTEPETHBIX  BOIH (Ha Mopnenu) W OOHAapY)KEHHE AHAJIOTUYHBIX BUIOB BOJIH B
cKopocmb eé  pacnpocmpanenus. | PHPOAC (3BYK, BOJIHbBIE BOHUHH)' .
Mexanuseckue onmvl 6 meépdom mese, BLI‘II/ICJIGHI/IGV B 1—2 neiictBUS ¢ oOmOpol Ha alropuT™M, IpPEIBAPUTEIBHO
ceicmuueckue sonnvi (MC). pa300paHHbI COBMECTHO C MEJAaroroM JJIMHbI BOJHBI M CKOPOCTU PaclpOCTpaHEHHUs
3Byk. Ipomkocmb 38yka u @vbicoma | S5YKOBBIX BOJH.
mona. Ompaogicenue 36yra. Hngpazeyx Habmtonenue 3a SKCIEPUMEHTAIILHBIM OIPEIENCHIEM IPAHUIL YACTOTBI CHILIIMMBIX
U YIEMPa3EYK. 3BYKOBBIX KOJICOQHHIA.
Jlemoncmpayuu HaGntoneHune 3aBHCHMOCTH  BBICOTHI 3ByKa OT 4YacTOThl (B TOM 4HClIE C
1. PacmpocTpaHeHHe IIPOIOIBHBIX HCII0JIb30BAHUEM MY3bIKAJIbHBIX UHCTPYMEHTOB).
HIIONEPEYHBIX BOJIH. HaGmtoneHne M 0OBsCHEHHME C TIIOMOIIBIO I€Aarora SBJIEHHS aKyCTHUYECKOIO
2. HaGmronmeHnne 3aBUCUMOCTH BBICOTHI | PE€30-HaHCA.
3BYKAOT YaCTOTHL. UreHue COBMECTHO C TIE€JJarorOM OPUTHMHAIBHOTO TEKCTa, IOCBSIEHHOTIO
3. AKycTHYeCKH pe30HaHC. HCIOJIb30BAHUIO 3BYKa (WIM yJIbTpa3ByKa) B TEXHUKE (IXOJIOKALUS, YJIbTPa3BYK B
MEIULMHE U JIp.); BBINOJIHEHHNE 331aHUH 10 TEKCTY (CMBICIIOBOE YTEHUE)
Paznen 10. DjiekTpoMarHuTHOE 1MoJie M JIEKTPOMATHUTHBIE
BOJIHBI (8 4)
DJleKkTpomMar DNeKTpOMarHuTHOE [locTpoeHne mNpocThIX pacCyXI€HWH Ha OCHOBE IOJATOTOBJIEHHBIX BBIPAXKECHUH,
HHUTHOE 10J1e ToJe. 00OCHOBBIBAIOLINX B3aUMOCBSI3b JIEKTPUUYECKOTO U MAarHUTHOTO MOJEH.
" OnexkTpoMarHuTHele BOJHBI. Ceoticmeéa | HabnroneHnue 3a sKCepUMEHTaIbHBIM U3yYEeHHEM CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH
3JIEKTPOMATH | 2/1eKMPOMACHUMHBIX ~ BOJIH. (B TOM 4HCIIE C TOMOIIBI0O MOOUIIBHOTO TeIe(POHA).
UTHBIE Llxana AHanu3 ¢ TOMOUIBIO Me1arora pEHTTEHOBCKUX CHUMKOB Y€JIOBEUECKOI0 OpraHu3Ma.
BOJIHBI INEeKMPOMASHUMHBIX 60H. | AHaIM3  COBMECTHO C  TMEJAaroroM TEKCTOB, OINMUCHIBAIOUIMX  IPOSIBICHUS
B u) Hcnonvzosanue  21eKmpomacHumueix | DJIIEKTPOMATHUTHOTO M3JIY4EHHs B TIPUPOJE: JKHUBBIE OPraHU3MBbl, H3JIy4EHUs
80J1H 0715 COMOBOIL CEA3U. HeOECHBIX TeN (CMBICIOBOE UTEHHUE).
OJIeKTpOMarHuTHast NpUpOJA Pacrio3HaBaHUE W AHAIU3 DPA3JIUYHBIX IPUMEHEHUN DJIEKTPOMAarHUTHBIX BOJH B
CBETa.

CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBeTa. )

Jemoncmpayuu

1. CBoiicTBa AJIEKTPOMAarHUTHBIX BOJIH.

2. BosHOBEIE CBOMICTBA CBETA.

Dponmanvusie 1ab60pamopnvie

TEXHHUKE C OTIOPON Ha TEXHOJIOTUYECKYIO KapTy MMOJ pyKOBOJICTBOM II€/larora.
Pemenne TUMOBBIX pacu€THBIX 3a7ady B 1—2 neicTBHA ¢ OMOpOH Ha aaropuTMm,
MIpeIBAPUTENILHO pa300paHHBI COBMECTHO C IEIaroroM C UCIOJIb30BaHUEM (HOpPMYIT
JUISL CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH, JUIMHBI BOJHBI U YaCTOTHI CBETA.
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padomsl uonsvimol.
1. 3yuenuecBoiicTs
AJIEKTPOMATHUTHBIX BOJIH
C TIOMOITLI0 MOOMIIBLHOTO TeslepoHa.

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

1)

JlyueBas moxenb cBera. McTOYHUKH
CBeTa. Ilpsimonunennoe
pacnpocmpanenue ceema. 3amMmenusl
Connya u Jlynvi. OTpakeHue CBeTa.
IInockoe 3epkano. 3axon ompadsxicenus
ceema.

[Ipenomnenue cBeta. 3aKoH

MIPEIOMIICHUS

cBeta. [lonnoe 6Hympenuee

ompaoicenue ceema. Mcnonvzosanue

NOIHO20 GHYMPEHHEe20 OMPANCEeHUs 8

ONMUYECKUX C8EeMOBOOaX.
ﬂemomcmpauuu2

1. IIpssmonuHeiHOE pacpocTpaHeHHE

CBETa.
2. OTpaxeHue cBeTa.

3. llonyuyenue uzoOpaxkeHuil B
HHOCKOM,BOFHYTOM nu BI)IHyKJIOM
3epKaJiax.

4, [TpenomiieHue ceera.

5. ONTUYECKUH CBETOBO/I.

@Dponmanvusvie 1adopamopHvle

pabomul uonvimel.

1. UccnenoBanue 3aBUCHUMOCTH yriia
OTpa)XKE€HHUs CBETOBOTO Jiyya OT yrijia

MaJCHUs.

2. 3yuyenue XapaKTePUCTUK
M300pakeHus IpeIMeTa B IIIOCKOM
3epKaie.

3. Uccnemopanue 3aBUCHMOCTHU yriia
MMpCIOMIICHUS CBCTOBOI'O Jiyda OT
yria maacHuA Ha T'paHUIEC
«BO3YX—CTCKIIO».

Habmtonenue OIIBITOB, JEMOHCTPHUPYIOIIHNX ABJICHUE IIPSIMOJIMHEMHOTO
pacrpocTpaHeHMsl cBeTa (BOZHUKHOBEHHE TE€HH U IMOJIYyTE€HH), U UX MHTEpIIpETaLus ¢
UCIIOJb30BAHUEM IOHATHUSA CBETOBOro Jiyda. OOBsICHEHHE U MOJEIMPOBAHUE IIOCIIE
pacCyXIeHHs ¢ IEAAroroM 10 CXeMe COJHEYHOTO U JIYHHOTO 3aTMEHUM.
HccnenoBanue ¢ onopoi Ha TEXHOJIOIMUYECKYIO KAapTy IIOJ PYKOBOJCTBOM I€Aarora
3aBMCHMOCTH YIJIAOTPAKEHUS CBETOBOIO JIy4a OT YIJIa NaJCHHUs.

W3ydenne ¢ moMouiblo Meaarora CBOMCTB N300pakeHMsl B INIOCKOM 3€pKalle.
HaGnronenne u OOBSCHEHHWE COBMECTHO C IEAAaroroM OIBITOB MO IMOJYyYCHHIO
1300pakeHUI B BOTHYTOM U BBIITYKJIOM 3epkasiax. Habmonenue u oObsicHeHue mnocie
pacCyXIeHHs C IIEJAaroroM IO CXEMeE OIBITOB 10 IPEIOMIICHUIO CBETa Ha I'PaHULE
Pa3IUYHBIX CPEll, B TOM YHUCJIE OIBITOB C MOJIHBIM BHYTPEHHUM OTPaKEHUEM.
HccnenoBanue moa pykoBOACTBOM IIENArora 3aBUCUMOCTH YIJIa IPEIOMIIEHUS OT
yria IaJeHusi CBETOBOI'O JIy4a Ha IPaHULE «BO31yX—CTEKIION.

PacriozHaBaHue ¢ MOMOIIBIO NI€arora sBJICHUN OTPAKEHUS U MPEJIOMIICHUS CBETA B
MOBCETHEBHON KM3HU. AHanu3 U OOBSICHEHHE COBMECTHO C IIE€Jarorom sIBJICHUs
ONTHYECKOT0 MUPAKA.

Pemenne THUMOBBIX pacy€THBIX 3amady B 1—2 neicTBHA ¢ OMOpOH Ha auropuTM,
IPEJBAPUTENILHO Pa300paHHbIIl COBMECTHO € MEJaroroM C MUCIOJIb30BaHUEM 3aKOHOB
OTPa)KEHUs U IIPEJIIOMIICHUS CBETA.
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JInn3sbl

u
onTHYECKHe
npuodopsl (6
1)

Jlunza. Xox syyed B JIMH3E.

Onmuyeckasn cucmema
¢omoannapama, MUKPOCKONA u
meneckona (MC). I'na3 kax onmuueckas
cucmema. bnusopykocmes u
0AIbHO30PKOCHb.

,Zlemomfmpauuu2

1. Xox nydeil B coOuparomiei JuH3e.
2. Xop Jiy4el B pacCErBaloOIIeH JIMH3E.

3. [lonyuenue uzobpaxeHuit ¢
TTOMOIIIIOJINH3.

4. [lpyHIMD  nElCTBUSA
¢doroanmnapaTa, MUKPOCKOIIa U
TEJIECKOIIa.

5. Mozens riaza.

Dponmanvuvie 1adopamopHbvle

pabomul u

[lomyyeHue mox KOHTpoJIeM IeAarora M300pa’keHHH C MOMOILIbI coOuparolie u
pacceuBatonieid smH3. OmnpeneneHue C OMOPOl Ha aaropuT™M pa3padOTaHHOTO
COBMECTHO C IearoroM (pOKyCHOI'O pacCTOSIHUSA M ONTHUYECKOM CHIIbI coOMparoiien
JIVH3BI.

AHanu3 COBMECTHO C II€aroroM YCTpOWCTBAa M INpPUHLIMIA AECUCTBUS HEKOTOPBIX
ONTUYECKUX MPHOOPOB: GoToamnmnapata, MUKpockona, Teiaeckona (MC — Ouonorus,
aCTPOHOMHUS).

AHanus ¢ Oropoy Ha TEXHOJOTMYECKYIO KapTy 10/ PyKOBOJICTBOM II€1arora siBJICHAN
OIM30PYKOCTH M JAIbHO30PKOCTH, MPUHIUTA eHCTBUS 04KOB (MC — Ouonorus).
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onsimul.
1. Ilonny4yenue n300pakeHU I c
MOMOIIbIO COOUpAIOIEH JTUH3HI.
2. Omnpenenenue doxycHoro
pPacCTOSIHUSI W ONTHYECKOW CHIIBI

cobuparotei JIUH3BI (v
AJIEKTPOHHASI IEMOHCTpAIus).
Paziioxenu Pasnoocenue  6enoco  céema 6 | HabmogeHne COBMECTHO C MEJAroroM o pasyiosKeHUIo 0eIoro cBera B CHEKTP.
e Oesioro cnekmp. Onvimol Hotomona. Cnoocenue | Habmronenue u o0bsicHeHHe Ha 6a30BOM YPOBHE MO PYKOBOJCTBOM Ie1arora
cBeTa B CNeKmpanbHulX — yeemos. Jlucnepcus | ONBITOB IO MOJTYYEHHUIOOEJI0r0 CBETa MPU CII0KEHUU CBETA Pa3HbIX LIBETOB.
crextp (3 ceema. IIpoBenenue n 00bACHEHHE 0] PYKOBOJCTBOM I€Jarora OMbITOB 110 BOCHPUATHIO
q) ﬂemoucmpauuuz [[BETa MPEIMETOBIIPH WX HAOJIOJCHUN Yepe3 IBETOBBIC (PUIBTPHI (IIBETHHIC OUYKH).
1. Paznoxenue 6e10ro cBera B CHEKTP.
2. Ilomyuenue Genoro cBeTa mpu
CJIO’KEHUM CBETA Pa3HbIX LIBETOB.
@ponmanvusle 1adopamopHbvie
pabdomol uonvimal.
1. OnpITBl MO pa3lOXKEHUIO OeIoro
CBETa BCIEKTP.
2.OnBITBI  TIO  BOCIPHSATHIO IIBETA
OpeIMETOB NpU HX HaOIIOEHUH
yepes3 1IBETOBbIE (PUIIBTPBHIL.
Paznen 12. KBanroBbie siBieHusi (17 1)
Hcnyckanue Onvimul Pezepgopoa n nnanetapnas | OOCykJeHHne ¢ TOMOIIBIO TIefarora 1eiud omnbToB Pesepdopna mo uccienoBaHuio
/| Mojens aroma. Mognens aroma bopa. | aTOMOB, BBIIBH)KEHUETUIIOTE3 O BO3MOXKHBIX pe3yJbTaTax OIbITOB B 3aBUCUMOCTH OT
NOIJIOIEeH! Ucnyckanue u nozcnowenue ceema | MPEIIONaraéMOro CTPOEHUS aTOMOB, ()OPMYJIMPOBaHHE BBIBOJOB W3 PE3yJIbTaTOB
e CBeTa | AmMOMOM. Keanmui.  Jlunetiuamvie | ONBITOB.
atomom (4 CneKmpbi. OO6cyxeHre ¢ Oonopod Ha TEXHOJOTHYECKYI0 KapTy MOJ PYKOBOJACTBOM Ilearora

1)

[IPOTUBOPEUYUN IUIAHETAPHOM MOJEIM aToMa M OCHOBaHUM i runoressl bopa o
CTALlMOHAPHBIX OpOMTax d3JIeKTpOHOB. HalmroleHne COBMECTHO € MEAaroroM
CIUIOIIHBIX M JIMHEHYAThIX CIIEKTPOB MU3IYUYEeHUS PA3IMYHbIX BeuecTB. OObsICHEHHE C
ONOpOM HA TUJAKTHYECKUI MaTepHUAJl IMHENYATBIX CIIEKTPOB U3JIy4EHUSI.
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Crpoenne PagnoakTuBHOCTB. Anvgha-, 6ema- u | OOCyX)AEHNE COBMECTHO C IIEJArOroM BO3MOYKHBIX THIIOTE3 O MOJEISIX CTPOSHHS Apa.
aTOMHOI0 eamma- usnyyenus. CTpoeHue aToMHoro | OmpeneneHre MO0 CXeMe C HCIOJIb30BAHMEM METOJMYECKOTO Marepuaia Ioj
saapa(6 v) anpa. Hykniouwnas moodenb amomHo20 | pyKOBOJACTBOM II€arora CocTaBa SA€p IO 3aJaHHBIM MAacCOBBIM U 3apsJOBBIM
sa0pa.  HMzomonwi.  Paduoaxmugvle | 4UCIaM H MO MOJ0XKEHHUIO B IEPHOANYECKON crcTeme 3ieMeHToB (MC — xumus).

npespawenus. Ilepuod nonypacnadoa | AHQIM3 C ONOPOH Ha TEXHOJNOTMYECKYIO KapTy MOJ PYKOBOJCTBOM II€Jarora

amommnwix s0ep. M3MEHEHHUS COCTaBa sijipa
Jlemoncmpayuu -paguoaktuBHOCTH (MC — Xumus).
1. CuexTpsbl U3JIy4eHHS U MOTJIOLICHUSI. -4aCTHI 10 TOTOBBIM (HOTOrpadusim.

H erd noiEeHHs B l'IE[‘Hil‘I_."I,II*IE'CRﬂn CHCTEME MpPH
Hecnenoranie ¢ noMoulkie Nejarora TPEKOR
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2. CrieKTphl pa3InYHbIX Ta30B.
3. CnekTp BosoOpoaa.
4. HabGmoieHue TPEKOB B Kamepe
Bunbcona.
Dponmanvhosle 1ab6opamopuvle
padomul uonvimol.

1. Habarwoenue CNIIOWHDIX u
JIUHEUYambIX CHEeKMPO8 U3TYYUeHUs.
2.WccnenoBaHue TPEKOB: H3MEPEHUE
SHEPTUM YACTUIIBI MO TOPMO3HOMY
nytd (mo ¢otorpadusim)  (uau

AJICKTPOHHAS JICMOHCTpAIs).

HaGmonenue 3a geMoHCTpanueil paboTsl U3MEPEHHs PaJUalliOHHOTO (hoHa ¢
IIOMOLIBIO J03UMETPA,OllEHKA €T0 UHTEHCUBHOCTH.

AHanu3 COBMECTHO C I€aroroM OMOJIOIMYECKMX W3MEHEHWH, MPOUCXOAALIMX MOJ
JeiCTBUEM PaInOAKTUBHBIX u3nydeHuit (MC — Guomnorus).

HaGntonenne neMoHcTpanuu 00 MCIOJIb30BaHUE PAJUOAKTUBHBIX H3IyYEHUH B
meauuuHe (MC —Ouomnorus).

SnepHbie
peakumu (7

4)

Snepusbie peaxiuu. 3aKOHBI
COXpaHEHUs 3apsA0BOIO U MacCOBOTO
yucen. JHepeus cesa3u amoMHbuIX soep.
Cea3v  maccel u snepeuu. Peaxyuu
cunmesa u oenenus s0ep. Mcmounuku
onepeuu Coanya u 36¢30 (MC).

Anepnas JHEpreTUKa.

[eticmsus
PAOUOAKMUBHBIX UZYYEHULl HA JHCUBbLE
opeanuzmol (MC).

Jemoncmpayuu

1. Pabora cuérumka

MOHU3UPYIOIINX U3ITyYECHHN.

2. Perucrpanus u3nydeHus

MIPUPOTHBIX MUHEPAJIOB U
MPOIYKTOB.

@ponmanvusle n1adopamophbvie
padomul uonvimol.

1. Ismepenue paanoakTUBHOTO (poHa

(MIIMDJIEKTPOHHAS IEMOHCTpAITHS ).

Pemenne TUMOBBIX pacy€THBIX 3a7ady B 1—2 [EHCTBUS C OMOPOH Ha alrOpPHUTM,
MIpeIBAPUTENILHO Pa300PaHHBIM COBMECTHO C MEAAroroM C HCIOJIb30BAHUEM 3aKOHOB
COXPAHEHUs MACCOBBIX M 3apsiAOBBIX YMCET HA OMNPEACIICHUE PE3YJIbTATOB SIECPHBIX
peaKkIuii; aHaIM3 BO3MOXHOCTH WJIA HEBO3MOKHOCTH SAJIEPHOM pEaKIiu.

OneHka ¢ MOMOILBIO NEJArora YSHEPrUM CBS3U SAEP C UCIOIb30BaHUEM (OPMYJIbI
OiinmTeiHa. O0CyX/IeHHe COBMECTHO C IMEJaroroM MepCreKTUB MCIOJb30BaHUS
YIPABIISIEMOTO TEPMOSIEPHOTOCUHTE3A.

OO6cyx1IeHrue COBMECTHO C I1E€JaroroM MperuMyIIEeCTB U SKOJIOTHUECKUX MTPOOIIeM,
CBSI3aHHBIX C sifiepHoidHepreTrKoi (MC — sKkonorus).

IMoBTOPHUTEILHO-0000 AT MOTYIB (9 )
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Cucremarusa
LU U
00001IcHIE
IPEIMETHOTO
COZIEpXKaHU

s U OIbITa
JIeATEIIbHOCTH,
npruoOpe-TéHH
oro

O06001eHne coaepkanus KaXI0ro u3
OCHOBHBIX Pa3/IeJIOB Kypca (DHU3UKH:

MEXaHUYCCKUE, TEILJIOBEIC,
3JICKTPOMarHUTHBIE, KBaHTOBBLIE
SIBJICHUSL.

Hayunblii MeTon T1O3HaHUS M €ro
peanuzanus B buznyeckux
HCCIIENOBAHUAX.

CBsi3b  (UBMKM HW  COBPEMEHHBIX

TEXHOJIOTUH B

BrinonHenue ¢ moMomipio neaarora yueOHbIX 3afjaHHM, TPeOYIOIMX JEMOHCTpAIUH
KOMIIETEHTHOCTEW,  XapaKTEpPU3YIOLIUX  E€CTECTBEHHOHAYYHYK)  IPAMOTHOCTD:
MIPUMEHCHHUS MTOJIYYCHHBIX 3HAHWUHN JJI HAYYHOTO OOBSICHEHUS (PHU3UYECKHUX SBICHHMA
B OKpYXKarollel mpupoie 1 MOBCEAHEBHON KU3HH, a TaKXKe BBIIBICHUS (PU3NYECKUX
OCHOB psana COBPEMEHHBIX TEXHOJIOT MPUMEHEHUS OCBOEHHBIX
9KCIIEPUMEHTAJILHBIX YMEHUM 711 UccieoBaHus (U3UYECKUX SBJICHUI, B TOM YHUCIIe
JUISL IPOBEPKU TMIIOTE3 U BBISIBICHUS 3aKOHOMEPHOCTEM.

Pemenune THUNOBBIX pacu€THBIX 3a1ad B 1—2 JEHCTBUS C OMOpPOM Ha allrOPUTM,
IIPEIBAPUTEIILHO

/8




npu obJracTu mepenaun HHGOPMAIHH, pa300paHHBI COBMECTHO C IIEIAaroroM, B TOM YHCJIE MPEAIIOIAralonx
U3y4CHUH SHEPreTHKE, TPAHCIIOPTE UCTIOJIb30BaHUE (PU3NIECKOWMO/IENN 1 OCHOBAHHBIX Ha COACPIKAaHUU PA3INIHBIX
BCETro Kypca paszenoB Kypca pu3uku.

bu3uKu

[Tpu pa3paborke paboueil mporpaMMbl B TEMATUYECKOM IUIAHUPOBAHHUM JIOJKHBI OBITh YYTE€HBI BO3MOXKHOCTH HCIOJIB30BAHUS IJIEKTPOHHBIX
(unpoBbIX) 00pa3oBaTENBHBIX PECYPCOB, SBISIOMIUXCA Y4€OHO-METOAWYECKMMU MaTepualiaMd (MyJIbTUMEIUNHHBIE MPOrPaMMBbl, 3JCKTPOHHBIC
y4eOHUKU U 33aJJaYHHUKH, 3JICKTPOHHBbIE OMOIMOTEKH, BUPTyaibHbIE J1a0OpaTOPUHU, UTPOBBIE MPOTPAMMBI, KOJUIEKIUU IU(PPOBBIX 00pa3oBaTENIbHBIX
pecypcoB), peanu3yromux aunakrudeckue Bo3moxkaoctr UKT, comepikanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 00Opa30BaHHH.

COI''TACOBAHO COI'VIACOBAHO

[IpoToKoOJI 3acetaHust METOAUYECKOTO 3amecturenb qupekTopa no YBP
00beTUHEHNUS yunTenen Hu3nku, HHPOPMaTHKU Kanukuna O.B.
MBOY nuueii Ne4 um. npodeccopa E.A. 28 aBrycra 2023

Korenko r.Eiicka MO Elickuii paiion
Kpacnonapckoro kpas ot 28 aBrycra 2023 r. Nel

I'Opomyx T.H.
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