MUHUCTEPCTBO ITPOCBEIEHUS POCCUMCKON GEJEPAITN
MunucteperBo o6pazoBanust CapaToBckoit 061acTH
Vupasnenue o0pa3oBaHus aAMUHUACTPAIIMU ATKapCKOr0 MYHHUIMIAILHOIO paoHa

MyHuIHIATEHOE 0011e00pa30BaTeNIbHOE YUPEKIEHHE — CpeiHAs 001eo0pa3oBaTebHas
mkosna Ne3 ropoma Atkapcka Caparosckoii oonactu umenu I'epos Coserckoro Corosa
AnTtonoBa Brammmupa CemeHoBHYa

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHA
PyxoBojurens [IIMO 3amecTuTenb qupekTopa no YBP

) Pl
O.B.Bpaxaukosa Az// V.B.Ocaynengl"
ITporokois Nel ot 29.08.2024 r. 29.08.21%

PABOYAS ITPOI'PAMMA
yueOHOro npeamera «®u3nKa»
alalITHPOBAHHOM OCHOBHOM 00pa30BaTesibHON IIPOrPaAMMBI
OCHOBHOTO 0011[ero 00pa3oBaHus 00yJarOIIUXCS
C 3aJIePXKKOM NICUXUYECKOIO Pa3BUTHUSA

(Bapuant 7.1)

r.Atkapck, 2024 r.



2

OI'JTABJIEHUE
TTOSACHUTEJIBHAS BATIHICKA.......c.oiitiiieiiee e 3
COAEPXAHUE YUEBHOI'O ITPEAMETA «DU3UKAD .....coiiiiiieiieiie e 7
COEPIKAHUE OOYUCHHS B 7 KITACCE ... .vtvvisvresreasresseesseassesseeseassesseesseassesbeeseassesbeesbeasnsabe e b e annenneeneenne e 7
CONEPIKAHUE OOYUCHUS B 8 KITACCE .vveeuvveessreeessseeesssesssssesasssnsssssessssesssssssssesssssesssssessssesssssessnssessssnesans 9
CoZEPIKAHUE OOYUCHHS B O KITACCE ... .veevviieiteesriastesteeteassestee st assesbe e b ase e be e s e e s sbe e b e e sbeenneannenneenis 12
[INIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI .....ccoviiiiiiieeee e 15
JIMUHOCTHBIC PEBYIIBTATBL .....uvviiiuiiieiseiestiiesbessssbes s s st e s s s b e e s b b e e s s b b e s s bbb s s b b e e s b b e e s b b e e s sbb e e s bn e e aa 15
METAIIPEAMETHBIC PEBYITBTATB ...vveeuvveeesreeessesssssessssesssssessssssssseessssesssessssseessssesssssessssesssssessnseesnsns 16
TTPEIIMETHBIE PEBYIIBTATBI «....vvuveesriseeteesteaseesseeseaseesbeesseassesbe e bt e ss e abe e bt e s e e b e bt e st ek e b e e e e s e nbeen e e 18
TEMATHUYECKOE TINTAHUPOBAHUE ........oooiiiie e 26
YYEBHO-METOAMYECKOE OBECIIEUEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA............ 49
OBA3ATEJIBHBIE YUYEBEHBIE MATEPUAJIBI JIJIA YUEHUKA ..o 49
METOANYECKUE MATEPUAJIBL JJIST YUUTEIIS.....ccoiiiiiiiieiiecee e 49

[MNPPOBLIE ObPA30OBATEJIbHBIE PECYPCBI U PECYPCBI CETU MHTEPHET ................ 49



Pabouas nporpamma no yyeOHomy npeamery «Dusukay» (6a30Bblii ypoBeHb) (IpeaMeTHas
obnacte «EcTecTBeHHO-HAy4YHBIE MPEIMETHI») (Jlajiee COOTBETCTBEHHO — IMpOrpaMma Io (H3MKe,
¢u3nKa) BKIIOYAET MOSICHUTEIBHYIO 3aMHCKY, COJAepkKaHue OOyueHUs, TNIAHUPYEeMbIe Pe3ybTaThl
OCBOEHHSI ITPOTPAMMBI 110 (hPH3HKE, TEMATHUECKOE IIIAHUPOBAHUE.

[NOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mo gusmke JUIst 00YYaIOIIMXCs ¢ 3aCPKKOM MCUXUIECKOTO Pa3BUTHUS
(manee — 3IIP) Ha ypoBHE OCHOBHOrO 00Imero o0pa3oBaHHUS MOJArOTOBJIEHA HAa OCHOBE
denepanbHOrO rocyJapCTBEHHOIO 00pa30BaTEIbHOTO CTAHAAPTa OCHOBHOTO OOIIETr0 00pa30BaHUs
(ITpukaz MunanpocBemenuss Poccuun ot 31.05.2021 r. Ne 287) (mamee — DdI'OC 0O0O0),
denepalbHON aIaNTHPOBAHHON 00Pa30BATENBHONM MPOTPaMMBbl OCHOBHOTO 0OIIEro oOpa3oBaHUS
UIs O0y4arolMXcs C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3710poBbsi (IIprkaz MunnpocsemeHus
Poccun ot 24 Hosi6pst 2022 1. Ne 1025), paboueit mporpaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHuUs 110
yaeOHoMy mnpenmery «®Duszuka» (0a3oBbli ypoBeHb), KoHIenuuu mnpenojgaBaHus Y4eOHOTO
npenMera «®@u3nka» B o0pa3zoBaTelbHbIX opranusanusax Poccuiickoit @enepanuu, peann3yromux
OCHOBHBIE 00I11€00pa3oBaTeibHbIe MPOTrpaMMbl, padodeil MporpaMMmbl BOCIHUTAHUSA, C YYETOM
pacrpenieieHHbIX MO0 KjaccaM MpPOBEPSEMBIX  TpeOOBaHWMI K  pe3ylbTaTaM  OCBOCHUS
aJIallTUPOBAaHHON  00pa30BaTENIbHONM MPOrpaMMbl  OCHOBHOTO  00miero oOpa3oBaHHs 7S
00yJaroImuXxcs ¢ 33IePKKOM IICUXUYECKOTO Pa3BUTHSI.

OOw1as xapakTepucTika yuebHoro npeamera «dusukay

YueOHblit peamer «PHU3UKa» SBISETCS CHCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHBIX
IIPEIMETOB, OCKOJIBbKY (PM3UUECKUE 3aKOHBI MUPO3/1aHUs SBISIOTCS OCHOBOW COAEP)KaHUS KYpPCOB
XUMUHU, Ouonoruu, reorpadpuu M actpoHoMuu. Du3HKa BOOPYKAET OOYYAIOIIUXCS HAYyYHBIM
METO/IOM IO3HaHUs, O3BOJISIOIINM OIYy4aTh OObEKTUBHBIE 3HAHUS 00 OKpPY’KaIOIIeM MUpE.

[Ipenqmer MakcHMManbHO HampaBieH Ha (OPMHUPOBAaHHME HHTEpeca K MPHUPOJHOMY H
COLIMAJIBHOMY MHpY, COBEpLIEHCTBOBAHUE MTO3HABATENbHON AedTenbHocTH oOyuatommxcs ¢ 311P 3a
CYET OBJIAJICHUSI MBICIMTEIBHBIMUA OTEpaIlUsIMU CPaBHEHHUs, 00OOIIEHHUs, Pa3BUTHE CIIOCOOHOCTH
apryMEeHTHPOBaTh CBOE MHEHUE, (HOpMUPOBAHHE BO3MOXKHOCTEH COBMECTHOM €ATEIbHOCTH.

Wzyuenue ¢usuku crocoOcTByeT pa3zutuio y odyuaromuxcsa ¢ 3[IP mpocrpancTBeHHOrO
BOOOpakeHUs, (PYHKIMOHAIBHOW TPaMOTHOCTH, YMEHHUS BOCIPUHMMATh M  KPUTUYECKU
aHAJIM3UPOBATh UHPOPMAIIHIO, IPEJCTABIEHHYIO B Pa3IMUHbIX (opMax. 3HAUMMOCTh IIpeaMeTa s
Pa3BUTHS )KU3HEHHON KOMITETEHIIMK 00YUalOIIMUXCsl 3aKII04aeTCsl B YCBOGHUH OCHOBBI (PU3MUYECKUX
3HaHWH, HEOOXOMMMBIX JMJIS TIOBCEIHEBHOW >KM3HU; HABBIKOB 3J0POBOTO W 0E€30MacHOTO ISt
YeJIOBEKA U OKpYXKarollle ero cpepl 00pasa )KU3HH; (POPMUPOBAHUU HKOJIOTHUECKON KYJIbTYPHI.

[Iporpamma oTpaskaeT conepxaHue oOydeHHs mpenmery «Pu3HKa» C y4eToM OCOOBIX
o0pa3oBaTenbHbIX NoTpedHOoCcTel obyuatommxcs ¢ 3[1P. OBnageHune naHHBIM y4eOHBIM MPEAMETOM
MIPEJICTABIsIET ONpPENENCHHYI0 TpYAHOCTh g oOywaromuxcss ¢ 3[IP. Dto cBsA3aHo ¢
0COOEHHOCTSIMHM MBICTUTEIBHOMN 1eATEIbHOCTH, MEPUOTNIECKUMHU KOJICOAHUIMI BHUMAaHUS, MaJIbIM
00BEMOM TaMSTH, HEJOCTATOYHOCTHIO OOIIEro 3amaca 3HAHWA, MOHMKEHHBIM IT03HABATEIHHBIM
MHTEPECOM M HU3KUM YPOBHEM PEUEBOTO Pa3BUTHSL.

Jlns mpeomonieHus TPYyJHOCTEH B M3y4eHHH ydeOHoro mpeamera «Pusmka» HeoOXoanma
ajanTanus o0beMa M XapakTepa yueOHOro mMarepuaia K MO3HaBaTEIbHBIM BO3MOXHOCTSIM JaHHOM
KaTeropuu OOYdJaloNIMXCsl, y4eT HUX OCOOEHHOCTEeH pa3BHTHS: WCIIOIB30BaHUE AITOPHTMOB,
BHYTPHUIIPEIMETHBIX M  MEXKIPEIMETHBIX CBS3€H, TIOCTENIEHHOE YCIOXKHEHHE HU3y4yaeMoro
marepuana.

JlanHas mporpamMMa KOHKPETU3HUPYET COJEp)KaHUE IMPEJIMETHBIX TEM B COOTBETCTBUH C
TpeOOBaHMAMH 00pa30BaTEIBHOTO CTaHIApPTa, PEKOMEHAYEMYIO IIOCIEIOBATEILHOCTh HM3YYEHHS
pa3zfenoB (pU3MKU C Yy4EeTOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3€H, JOTMKH y4eOHOIro
mpolecca, BO3PAaCTHBIX U IICHMXOJIOTMYECKUX ocoOeHHocTel oOywarommxcs ¢ 3I[IP Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHMs, OIpeeNseT MUHUMAJIbHBI HAOOp OIBITOB, JAEMOHCTPALUH,
IIPOBOJIUMBIX YUUTENIEM B KJIacce, JIaOOPATOPHBIX paboT, BBITOJIHAEMBIX 00yUJaOIIMMUCS.



Metoauueckold OCHOBOM wH3ydeHHs Kypca «®DPu3nka» Ha YpOBHE OCHOBHOI'O OOILIEro
00pa3oBaHMs SBISIETCS CHUCTEMHO-AEATENbHOCTHBIM IOAX0J, O0ECIeYMBAIOLINM 1OCTHKEHNE
JMYHOCTHBIX, METAlpPEAMETHBIX U MPEIMETHBIX 00pa30BATEIbHBIX pPE3YJIbTATOB IOCPEICTBOM
OpraHu3aly aKTUBHOW I03HABATEJBbHOW JEATENILHOCTH OOYYaOLIMXCS, YTO OYEHb BAXKHO IIPH
ob0yuyenuu aereit ¢ 3I1P, 1151 KOTOPBHIX XapaKTEPHO CHUIKEHHE TI03HABATEIILHOW aKTUBHOCTH.

Llenu 1 3anaun u3yyeHus yuebHoro npeamera «dusnka»

OO6mme menu wusydeHus: ydeOHoro mpeamera «Duszukay TMpeAcTaBiIeHb B pabodeit
IIporpaMMe OCHOBHOT'O 00111ero 00pa3oBaHusl.

OCHOBHOI 1IETBIOOOYYEHHUSI JETe C 3aJCpKKOW ICUXMYECKOTO DPa3BUTHS HA JaHHOM
IpeaMeTe sBISETCA: MOBBILICHUE COLMAIbHON afanTaluy JeTe uepe3 NpUMEeHEeHue (PU3NYECKHX
3HaHUH Ha IPAKTHUKE.

Jisa obyqaromuxes ¢ 3IIP, Tak ke, Kak U 17151 HOPMaTUBHO Pa3BUBAIOLINXCSI CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTEbHYIO MPOTrPaMMy, TOMUHUPYIOIIEE 3HAaUeHUE TIPUOOPETAIOT
TaKHe LEeNH, KaK:

npuoOpeTreHue uHTepeca U crpemiieHus oOydaromuxcs ¢ 3I[IP k HaydHOMY H3y4Y€HUIO
IPUPOBI, Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BuTHe 0a30BBIX TPEACTABICHUI O HAydHOM METOAC TIO3HAHUS M (OPMUPOBAHHE
HCCJIE0BATENIBCKOTO OTHOIIEHUS K OKPYKAIOLUM SIBIICHUSM;

dbopMUpOBaHUE HAYYHOTO MHPOBO33PEHHS, HA JTOCTYHHOM i oOydaromuxcs ¢ 3[1P
YPOBHE, Kak pe3yjlbTara H3y4eHHUs OCHOB CTPOCHMS MaTrepuu U (PyHJaMEHTAIbHBIX 3aKOHOB
buzuku;

(dbopMHUpOBaHUE NPEACTABICHUN O POIK (PU3UKU JJI Pa3BUTHUS JPYrHMX €CTECTBEHHbIX HayK,
TEXHUKHU U TEXHOJIOTUH.

JlocTikeHue 3THX 1eei o0ecrieunBaeTcs peleHUeM CIeAYIOIINX 3a0ay.

npuoOpereHue 0a30BbIX 3HAHUH O JHUCKPETHOM CTPOEHHUHU BELIECTBA, O MEXAaHHMYECKHX,
TEIUIOBBIX, NEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETEHNE YMEHUN ONMUCHIBATH U OOBACHATH (PU3NYECKUE SBJICHUS C MCIOJIb30BAHUEM
MOJIy4EeHHBIX 3HAHUN U C OTIOPOil Ha MJIaH/CXeMy;

OCBOGHHME METOJIOB pEIICHHUs MPOCTEHIINX pacy€THBIX 3a7ad C HCIOJIb30BAHUEM
¢bu3nveckux MozieNnel ¢ Oopoi Ha alIrOpUTM;

pa3BUTHE YMEHMI HaONIOAATh MPHUPOJHBIE SBJIECHUS U BBINOIHSITH OIBITHI, JAOOpPATOpHBIE
paloThI U HKCIIEpUMEHTAIbHbBIE UCCIIEIOBAHUS C HCIIOJIb30BAHUEM M3MEPUTENBHBIX MPHOOPOB (101
PYKOBOZICTBOM YUYUTEIS);

ocBoeHHe NpuéMOB paboThl ¢ HHpopManueld (GU3MUECKOro COAepkKaHUs, BKIHOUAs
MH(OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSIX (DU3MKH, aHATIU3 U OLIEHUBaHUE UH(POPMALINH;

3HAKOMCTBO €O cdepaMu MpodecCHOHAIBHOW NesSTeTbHOCTH, CBSI3aHHBIMH C (U3UKOU, U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTUKEHUSIX (PU3NUECKON HAYKU.

OcobenHocTr 0TOOPA U aJanTaluy y4eOHOro Marepuaia rno ¢usuke

OcHoBoli 00yuenust oOywaromuxcs ¢ 3IIP Ha mpenMerax ecTeCTBEHHOHAYYHOI'O LIMKIIA
ABJIAETCSA PA3BUTHE Y HUX OCHOBHBIX MBICIUTENBHBIX OlE€palMid (aHalnu3, CUHTE3, CPABHEHHUE,
00001IeHNEe) HAa OCHOBE BBINOJHEHUS Ppa3BUBAIOIIMX YIpakKHEHUH, (OpMHUpPOBAHHE NPUEMOB
YMCTBEHHOH paboTHI: aHAIM3 HCXOAHBIX JAHHBIX, IUIAHUPOBAHWE MaTepualla, OCYIIECTBICHUE
MO3TAITHOTO W HTOTOBOTO CAaMOKOHTPOJIS, a TAaKXKE OCYIIECTBISETCS JIUKBHUIALMS IMPOOEIOB B
3HAHUSAX, 3aKpelUIeHWe H3YYEeHHOro Marepuana, OTpabdOTKa ajJroOpuTMOB, IOBTOpPEHHE
npoiaeHHoro. bombiioe 3HaueHWEe NpHUIaeTCsl YMEHUIO paccKa3aThb O BBIMOJIHEHHOM paboTe ¢
MPAaBUJIBHBIM YIIOTPEOJICHUEM COOTBETCTBYIOIIEH TEPMHHOJIOTUH U COOJIOJAEHUEM JIOIMYECKHX
cBsa3ell B m3maraeMoMm wmarepuaine. [[ns oOyuatrommxcs 3[IP Ha ypoBHE OCHOBHOTO OOIIETrO
00pa3oBaHMs MO-TIPEKHEMY SBJSIIOTCS XapaKTEPHBIMH: HEIOCTaTOYHBIH YpPOBEHb Ppa3BUTHUS
OTJENbHBIX MCUXUYECKUX MPOLECCOB (BOCIPUAITHS, BHUMAHUS, TaMATH, MBILIUICHNS), CHUKEHHBII
YPOBEHb MHTEJUIEKTYaJIbHOTO Pa3BUTHUS, HU3KUH YPOBEHb BBINOJHEHUS YU€OHBIX 3aJaHUM, HU3Kas
ycrnemHocth  o0ydyeHus.Ilostomy mnpu wu3ydyeHUM QU3MKH TpeOyeTcsl IiesieHanpaBlIEHHOE
MHTEJUIEKTyaJbHOe pa3BuTHe oOyvaromuxcs c¢ 3I[IP, oTBewaromee w#X OCOOCHHOCTAM U



BO3MOYKHOCTSIM. YueT ocoOeHHocTel oOyuatonuxcs ¢ 3I1P tpebGyet, 4roObl Mpu M3yueHHUH HOBOTO
MaTtepuaga 00s3aTelbHO IPOUCXOAMUIO MHOTOKPATHOE €ro IOBTOPEHUE; PpaCIIMPEHHOE
paccMOTpeHHEe TeM W BOIPOCOB, PACKPBIBAIOUINX CBS3b (U3UKUA C JKU3HBIO; aKTyalHW3alus
IEPBUYHOI0 )KU3HEHHOI'O OIbITa 00YYarOIUXCS.

YcBoeHue MpOrpaMMHOIO Marepuaija Mo (HU3UKE BBI3BIBACT OOJBINNE 3aTPyIHEHHUS Y
obyuaromuxca ¢ 3IIP, mostomy Teopus m3zydaercss 6e3 BBIBOAOB CIOXKHBIX (Gopmyi. 3ajgauu,
TpeOyrole MPUMEHEHHs CIOXHBIX MaTeMaTHYEeCKUX BBIYUCICHUH H (opMyn, B OCOOEHHOCTH
TaKUX TeM, Kak «MexaHn4eckoe JABMKEHHE», «ApXUMeIoBa cuia», «MexaHndeckas SHEeprus»,
«DJIEKTPUYECKHUE SBIICHUSA», «IJIEKTPOMArHUTHBIE SIBJICHUS», PELIAIOTCS B KJacce € IOMOIIbIO
YUUTENs.

Ocoboe BHUMaHHE TPU M3YYCHHUU Kypca (PU3MKH yAeseTcs NMOCTAaHOBKE M OpraHU3alliH
HKCHEPUMEHTA, a TAKXKe MPOBEACHUIO (IIPEUMYIIECTBEHHO HA KaXKJIOM YPOKE) KpaTKOBPEMEHHBIX
JEMOHCTpAaLUi (BO3MOXXHO C HCIIOJIb30BAHUEM 3JIEKTPOHHOM JeMoHcTpauuun). Hexoropsle Tembl
00513aTeNIbHO JIOJKHBI BKIIIOYATh OIOPHBIE JIAOOPATOPHBIE pabOThI, KOTOPBIE Pa3BUBAIOT YMEHHUE
[I0JIb30BAThCA MPOCTEHIIMMU NpuOOpaMu, AaHAIU3UPOBATH IIOJyYEHHbIE JaHHbIE. B cBs3u ¢
0COOEHHOCTSIMM TOBEeJIeHUs] M JesrenbHocTH oOywatomuxcss ¢ 3[IP  (pacTopMOXeHHOCTb,
HEOPraHU30BaHHOCTh) MPETYCMOTPEH CTPOKAWUIINI KOHTPOJIb 3a COOJIOJICHUEM MPAaBUI TEXHUKHU
0€30I1aCHOCTH IIPU IPOBEICHUH Ja00pAaTOPHBIX U MPAKTHUECKUX PAOOT.

Bornbioe BHIMaHue npu u3ydeHuu Gu3nku noapoctkamu ¢ 3I1P obpamaercs Ha oBlaneHue
UMH DPaKTUYECKMMU yMEHUSMHM U HaBblkamM. [IpenycMaTpuBaeTcss yMeHbIlIeHHE oO0beMa
TEOPETUYECKUX CBEJEHUI, BKIOYEHHE OTAEIBHBIX TEM WM LEJIbIX pa3/ieloB B MaTepUalibl IJs
0030pHOr0, O3HAKOMHTEIBHOIO MM (hakyibTaTUBHOrO M3ydeHus. [Ipernaraercs yMmeHbIlEHHUE
o0beMa MaTeMaTHYECKUX BBIYHMCICHUHN 3a CUET YBEJIMUYEHHS KAUeCTBEHHOTO ONMUCAHUS SBICHUU U
IIPOLIECCOB

JlocraToyHOE KOJIMYECTBO BPEMEHM OTBOAUTCS HA PAcCMOTPEHHE TEM M BOIPOCOB,
PacKpBIBAIOIIUX CBSA3b (PU3MKM C J)KU3HBIO, C TEMU SIBICHUSMH, HAOIIOACHUSAMH, KOTOPbIE XOPOIIO
M3BECTHBI YUYEHHKAM U3 UX KU3HEHHOTO OIBITA.

MakcuManbHO HCIONB3YIOTCSI MEXIPEAMETHBIE CBSI3M C TAKUMHU JUCLUIUIMHAMU, Kak
reorpadus, Xumusi, ouosorus, T.K. ooydaromuecs ¢ 3[1P ocobeHHO HYy)Tat0TCsA B MIPENOTHECEHUH
OJHOTO M TOrO K€ Yy4yeOHOro Marepuajga B pPAa3JIMYHBIX aCHEeKTax, B €ro BapbUPOBAaHUH, B
HEOJIHOKPaTHOM TOBTOPEHUH M 3aKPEIJICHUM MOJYyYEHHBIX 3HAaHUM W NPAKTUYECKUX YMEHHUH.
[To3Bonsisi paccmaTpuBaTh OAMH M TOT JK€ Y4YeOHBIH MaTepuan ¢ pa3HbIX TOYEK 3peHus,
MEXIPEIMETHbIE CBSI3M  CIIOCOOCTBYIOT €ro JIy4yllIeMYy OCMBICIEHHIO, 0oJjiee MPOYHOMY
3aKPEIJICHUIO TIOJIYYEHHBIX 3HAHUHN U TPAKTUYECKUX YMEHUH.

[TpumepHble BuIBI JesTenbHOCTH oOywatommxcs ¢ 3[IP, oOycnoBieHHble 0COOBIMU
00pa3oBaTeNbHBIMU MOTPEOHOCTSAMU U O0ECIEUMBAIOIINE OCMBICIEHHOE OCBOECHUE COAEp)KaHUU
oOpazoBanus 1o npeameTy «Du3nka

[IpumepHass TemaTHyeckass W TEpPMUHOJOTMYECKas JEKCHMKa MO Kypcy (u3uku
cootBercTByeT ®OIT OOO.

Copneprxanue BUAOB JiesiTenbHOCTH oOyuatomuxcs ¢ 3I1P Ha ypokax ¢u3uku onpenensercs
uX 0coObIMU OOpa3oBaTeabHbIMU NOTpeOHOCTSIMU. [loMuMo mupoko ucnonb3dyeMeix B @OIT OO0
o0ImHKX A7 BCeX OOYdYaroUIMXCS BUAOB JESATEIBHOCTH CIEAYeT YCHINTh BUABI JEATENbHOCTH,
cnenuguuHble Ui JaHHOW KaTeropuu JAeTed, oOecrneunBalolue OCMBICIEHHOE OCBOEHUE
cojiepKaHusi OOpa3oBaHMs IO IPEIMETY: YCHIIEHHE IMPeIMETHO-TPAKTUUYECKON NEesATeTbHOCTH C
aKTUBH3AlMEN CEHCOPHBIX CUCTEM; OCBOEHHE MaTepHalla C ONIOPON Ha alrOPUTM; «I10IIaroBOCTh)» B
M3yYeHUH MaTepuana; MCIHOJIb30BAHUE JOMOJIHUTEIBHOW BHU3YaJIbHOW OMOPHI (CXEMBbI, HIa0IOHHI,
OTIOpHbIE TaOJMIBI); PEYeBOW OTYET O MpoIllecce M pe3yjbTaTe AeATeIbHOCTH; BBIOJIHEHUE
CMELUANbHBIX 3aJlaHui, 00eCNeunBaIOIIMX KOPPEKLUHUIO PpEeryisiud y4yeOHO-TI03HAaBaTEeIbHON
NeSITeIbHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yibTara.

Jnsa oOyuatomuxcst ¢ 3[IP cymiecTBeHHBIM SIBISIOTCS MPHEMbI pabOThI C JIEKCHUECKUM
MaTepuaoM 1o npeamery. [IpoBoauTcs cnenuanpHas padoTa 10 BBEACHUIO B aKTUBHBINA CIOBAph
00y4aroImuXCICOOTBETCTBYIOIIEH  TEPMHUHONOTUH.  M3yyaemble  TEpMUHBI  BBOJATCS  Ha



MOJTUCEHCOPHOW  OCHOBe, 00s3aTenbHAa BU3yalbHas TMOAJCPKKA, aJTOPUTMBI  pabOTHl €
OTpe/iIeNICHUEM, OTIOPHBIE CXEMBI JIJISl aKTyaIu3alui TEPMUHOJIOTHH.

B cBsa3u ¢ ocoObiMu 0Opa3oBaTenbHBIMU TOTpeOHOCTSIMU oOywaromuxcst ¢ 3P, mpm
IUTAHUPOBAHUH PaOOThI YUEHUKA HA YPOKE CIEAYET NPUIEPKUBATHCA CIIEIYIOIINX MOMEHTOB:

1. ITpu ompoce HEOOXOIUMO: JaBaTh AITOPUTM OTBETA; Pa3peliaTh MOJIb30BATHCS IUIAHOM,
COCTaBJICHHBIM IIPHU IMOATOTOBKE JIOMAIHEro 3aJaHus; JaBaTh OOJIbIIE BPEMEHU TOTOBHUTHCS K
OTBETY Yy JIOCKHM; pa3peuiarb JjaeiaTh NpeABAPUTEIbHBIC 3allCH, MOJb30BATHCS HATJISAHBIMU
OCOOUSIMHU.

2. Ilo BO3MOXXHOCTM 3aJlaBaTh OOYYarOUIMMCS HABOJSIIME M YTOYHSIOUIME BOIPOCHI,
KOTOpBIE TOMOTYT UM MOCJEeI0BAaTEILHO U3JI0KUTh MaTepHall.

3. CucremMaTHuUeCKd TPOBEPSATh YCBOGHHE MaTepuaja [0 TeMaM YpPOKOB, JUis
CBOEBPEMEHHOT0 OOHApY>KEHUS MTPOOEJIOB B MPOLIEIIIEM MaTepHale.

4. B npouecce u3y4eHHus HOBOTO MaTepualla BHUMaHUE YUEHHKOB oOpalaeTcs Ha Haubosee
CIIOKHBIE pa3lienbl u3ydaeMoil Tembl. HeoOxonmmo uyamie oOpamarbcs K HUM C BOMPOCAMH,
BBISICHSIOLMMH [TOHUMaHUE Y4eOHOTO Marepuaia, CTUMYJIUPOBATh BOIPOCH! MPHU 3aTPYTHEHHUSIX B
YCBOGHHUHU HOBOT'O MaTepuana.

Mecto yuebHoro npenmMera «Puznka» B yueOHOM IUIaHE

B cootBerctBUuM c ®DepepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM
OCHOBHOTO 0011ero oOpa3zoBanus ydeOHBI mpeamer «DPu3nka» BXOIUT B MPEIMETHYIO 00JIACTh
«EcTecTBeHHBIE HAyKU» U SBISETCA 00s3aTeNbHbIM ansi u3ydeHusa. CojaepxxaHue ydeOHOTO
npeamera «Ddusnkay, ImpencTaBieHHOe B paboueil mporpamme, cootBerctByer ®I'OC 00O,
o0pa3oBaTenpHOM  MporpaMMe  OCHOBHOrO  oOmero  oOpa3oBaHMs,  aJaNTUPOBAHHOMN
o0pa3oBaTeNbHON MPOrpaMMe OCHOBHOTO OOIIEro 0Opa3oBaHUs sl OOYYArOIIMXCS C 3aePIKKON
NcUXuueckoro pazputus. OOIIee 4YuciIO 4YacoB, PEKOMEHIOBAHHBIX i H3ydyeHUs (U3MKU Ha
0a3oBoM ypoBHe, — 238 gacoB: B 7 kiacce — 68 yacoB (2 daca B HeJeN0), B 8 kimacce — 68 gacos (2
yaca B HeZIen0), B 9 kiacce — 102 yaca (3 yaca B Heneno).



COHEPXAHME YUEBHOI'O [IPEJIMETA «®U3UKA»

Conepxkanne o0yueHus B /Kjiacce

Pasznen 1. ®usuka u €€ poib B NO3HAHUU OKPYKAIOIIErO MUPa

®usuka — Hayka o0 npupoge. SBineHus pUPOIB MCY). Odusnueckne sBICHHS:
MEXAaHUYECKUE, TEIUIOBBIE, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.

dusnueckue BETMUMHBL M3MmepeHue ¢u3ndeckux BenuuuH. Du3MUecKkue HpI/I60sz.
[TorpemHocTs U3MepeHnii. MexayHapoHas CHCTEMa €AMHHII.

Kak ¢usuka m apyrue ecTecTBEHHbIE HayKd HM3Yy4aioT Hpupoay. EcTecTBeHHO-HayuyHBIN
METOJl IO3HaHWA: HAONIOJIEHHe, IOCTAHOBKA HAyYHOIO BOIPOCA, BBIIBUKEHHUE THUIOTE3,
HKCHEPUMEHT I10 IPOBEPKE THIOTE3, 00bsICHEHNE Ha0M01aeMoro siBjeHus. Onucanne Gu3ndeckux
SIBJIEHUU C IIOMOIILIO MOJIEJIEH.

[Tpeamer 1 MeTObI HUBUKH.

I[eMOHCTpaI_[I/II/I3

1. Mexanuueckue, TEeIIOBbIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®duznyeckre NpuOOPHI U MpoLEeAypa NPSMBIX M3MEPEHMH aHAJOrOBBIM M LU(POBBIM
puOOpOM.

JlaGopaTopHbie pabOThI U OIBITHI

1.Omnpenenenue LEeHbl AEIEHUS W3MEPUTENIBHOrO mpuOopa (MCHOJb3Ysl TEXHOJIOIMYECKYIO
KapTy 3KCIIEPUMEHTA).

2. VI3amepeHne pacCTOSHUH.

3. U3mepenune o0bEMa KUIKOCTH U TBEPIOTO Teja

4. OnpeneneHue pa3MepoB MaJIbIX Tell.

5. HM3mepenue TemmepaTypbl HpHU IOMOLIM JKHIAKOCTHOIO TEpMOMETpa M JaTdvKa
TEMIIEPATYPBI.

6. IlpoBeneHue wuccieqoBaHUs MO IPOBEPKE THUIOTE3bl: JAIBHOCTh MOJETA IIApHKa,
MYIIEHHOTO0 TOPU30HTAJIBHO, TEM O0JIbIlIe, YeM OOJIbIIIE BHICOTA TyCKa.

Paznen 2. IlepBoHauanabHbIe CBEACHUS O CTPOCHUU BEIIECTBA

CrpoeHue BemiecTBa: aToMbl W MOJEKYJbl, UX pa3Mepbl. ONBITBL, JT0Ka3bIBAIOLINE
JTUCKPETHOE CTPOEHHUE BEIIECTRA.

JBwxenue dactuil BemiecTBa. CBS3b CKOPOCTH JABWKEHHUS YacTUI[ C TEMIIEpaTypoH.
bpoynoBckoe nBmwxkenue, nuddys3us. BzaumomeiicTBMe dacTHIl BEIIECTBA: MPUTSIKEHUE U
OTTAJIKUBaHUE.

ArperatHple  COCTOSIHHSI ~ BEIIECTBA: CTPOCHUE Ta30B, IKUAKOCTEH U  TBEPIBIX
(KpUCTaUIMYECKUX) Tel. B3auMOCBSI3bp MEXIy CBOWCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHneM. OCOOEHHOCTH arperaTHBIX COCTOSTHUM BOJIBI.

JeMmoHcTpanuun

1.Habmronenne 6poyHOBCKOTO JIBUYKEHUS.

2.Ha6mronenue nuddys3uu.

3. HaGmronenue siBiieHWH, OOBSCHSIONUXCS MPUTSHKCHHEM WU OTTAIKUBAHUEM YaCTHIL
BEILIECTBA.

JlabopatopHbie pabOThI U OTBITHI

'MC — snemeHTHI coziepKaHus, BKIIOYAOIIIE MEXKITPEIMETHBIE CBSI3H, KOTOPBIE MOIPOOHEE PACKPHITHI B
TEMaTHYECKOM ITaHUPOBAHUH.

®3jiech ¥ faee KypCHBOM 0GO3HAUEHBI TEMBI, H3ydeHHe KOTOPEIX IPOBOAUTCS B O3HAKOMUTEIbHOM Miane. [legaror
CaMOCTOSTENILHO OIpeieNsieT 00beM N3ydaeMoro MaTepHaia.

*Bce JlemoucTpamuu u JlaGopatopHbie paGoThI, PEICTABICHHBIE B COAEPKAHMUIL, TOMYCKAeTCs (MOYXKHO) IPOBOIUTS,
UCTIONBb3Ysl MH(POPMAIMOHHBIE M JICKTPOHHbIE TEXHOJIOTHH (LIU(POBEIe 00pa3oBaTEIbHBIE PECYPCHI).

“3ech U ajee NPUBOINTCS PACIIMPEHHBI [IepedeHb Tab0PaTOPHEIX PAGOT U OIBITOB, H3 KOTOPOTO YUHTENh AENAeT
BBIOOD MO CBOEMY YCMOTPEHHIO.



1.0ueHka quameTpa aToMa METOJIOM PSIOB (C HCTIONb30BaHueM GoTorpaduii).

2.01bITHl IO HAOJIIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3.0nbITHl IO OOHAPYKEHUIO JIEHCTBHUA CHJI MOJICKYJISAPHOTO MPUTSHKEHUS (IJIEKTPOHHAS
JEMOHCTPAIIHS ).

Paznmen 3. JIBmkeHHe U B3aUMOJICHCTBUE TEII

Mexanunueckoe ABuxeHue. PaBHoMepHoe 1 HepaBHOMepHOE ABMxkeHue. CrkopocTb. CpenHss
CKOPOCTb IIpY HEPAaBHOMEPHOM JIBUKEHUH. Pacuér nmyTu U BpeMEHH JIBH>KECHHUSL.

SlBnenve wuHepnuu. 3aKOH HHEpUUU. B3aumoneicTBue Tell Kak NPUYUHA H3MEHEHUs
CKOpPOCTH JBI)KEHMS Teil. Macca kak mepa uHepTHOcTH Tena. IlnotHocte BemectBa. CBA3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IUHUILIE 00bEMa BEIIECTBA.

Cwia kak XapakTtepuctuka B3aumojeinctBus Ten. Cuna ynpyrocth u 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JUHAMOMETpA. SIBlIeHUE TATOTeHUs U cuiia TshkecTu. Culia TshKecTu
Ha apyrux miaHerax (MC). Bec Tema. HeBecomocth. CiioeHHE CHJI, HAIIPABJICHHBIX IO OHOM
npsimoid. PaBHonelicTByromas cwi. Cuna TpeHus. TpeHue CKolbKeHUs U TpeHue mokos. TpeHue
B nipupoae u texuuke (MC).

I[eMOHCTpauHH3
Habmroienne MexaHn4eckoro JBHKEHUS Tema.

N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUXKEHUS.
Habntoienue siBJeHUS] HHEPIIUH.

HaGroienne n3MeHeHus1 CKOPOCTH TP B3aUMOICHCTBUU TElL.
CpaBHeHME Macc 10 B3aUMOJACHCTBUIO TEIL.

. CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON MPSIMOM.
JlaGopaTopHbie pabOThI U OIBITHI

ok wdE

1. Omnpenenenne CKOPOCTH PAaBHOMEPHOTO JABIDKEHUS (IIAapUKa B KUAKOCTH, MOICITH
AIEKTPUICCKOTO aBTOMOOMJIS U T. 11.) (RJIEKTPOHHAS IEMOHCTPALIHS ).

2. Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHHUSI OpycKa WM LIapuKa MO HAKIOHHOM
IJIOCKOCTH.

3. Omnpenenenne TNIOTHOCTH TBEPAOTO TeETIA.

4. OmnbITHL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PAaCTsHKEHUs (JedopMalun) Npy>KUHBI OT
MIPUIIOKEHHOMN CHIIBL.

S. OmnbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBXKEHUS OT Beca Tena U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBienue TBEPBIX TEM, )KUIKOCTEH U Ta30B

Jasnenue. CriocoObl yMEHbIIIEHUSI U YBEeTHMYEHUs AaBieHus. JlaBneHue rasa. 3aBUCUMOCTD
NaBJIeHUs Ta3a oT 00bEMa, Temneparypsl. [lepenada naBneHus TBEPABIMHU TEJIAMH, KUJIKOCTIMU U
razamu. 3akoH [lackans. IIHeBMaTHueckue MamMHBI. 3aBUCUMOCTh JABJICHUS KHJIKOCTH OT
rryouHsl. Coobraronuecs: cocyasl. ['uapaBinueckiue MeXaHU3MBbI.

AtMocdepa 3emun u arMocdepHoe aaBieHue. [IpUUMHBI CyIIECTBOBAHUS BO3YIITHOM
o6onoukn 3emmu. Ombit Toppuuerm. H3mepenme atMochepHOTO MaBJICHHsS. 3aBUCUMOCTH
aTMoc(epHOro IaBIeHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A u3mepeHus aTMOCpepHOTo
JTaBJICHUSI.

JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaromas (apXxuMeoBa)
cuna. 3akoH Apxumena. [naBanue ten. Bo3ayxomiaBanue.

JeMoHcTpauuun

1. 3aBUCHUMOCTH JaBJICHHS Ta3a OT TEMIIEpaTypHI.

2. llepenava naBieHUs KUAKOCTHIO U Ta30M.

3. CooOmaronirecst CoCy/Ibl.

4. T'unpaBnuueckuii mpecc.

5. [IposiBnenue neicTBust aTMOC(HEPHOrO JaBICHHUS.



6. 3aBHCUMOCTb BBITAJIKMBAIOLICH CHIIBI OT 00BEMa NOTPYKEHHON YacTh Teja U IUIOTHOCTH
KHUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLLEH CUJIbI BECY BBITECHEHHOM KUAKOCTH.

8. YcnoBue muiaBaHus Tel: JIaBaHUE WIN IOTPY)KEHUE TeJ B 3aBUCUMOCTU OT COOTHOILIEHUS
IJIOTHOCTEH Tela U )KUJKOCTH.

JlaGopaTopHbie pabOThI U OIBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMA MOTPYKEHHOU B >KHIKOCTb
4acTH Tea.

2. OmpeneneHue BBITAIKHBAIOIICH CHUJIBI, JEHCTBYIOIIEH Ha TeNO, MOTPYKEHHOE B
KHUJIKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBITAJTKWBAIOIICH CHIIBI, NEHCTBYIOMIEH Ha TEIO B KUIAKOCTH,
OT MaccChl TeJa.

4. OnsbITbl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJKUBAIOIIECH CHUIIbI, JEHCTBYIOIIEH Ha
TEJO B JKUAKOCTH, OT 00bEMa MOrpyKEHHOM B )KUAKOCTh YACTH TeJla U OT INIOTHOCTH XKUAKOCTH.

5. KonctpyupoBaHue apeomMeTpa WIM KOHCTPYMpPOBaHHE JIOJKU U olpezesieHue eé
Ipy30N0bEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTB. DHEprus

Mexanundeckas pabora. MOIIHOCTb.

[TpocThie MeXxaHU3MBIL: pblyar, OJ0K, HaKJIOHHAsI IJI0CKOCTh. [IpaBuio paBHOBecus phlyara.
ITpumMeHeHMe paBuiIa paBHOBECHS pblyara K 0J10Ky. «3o0s0Toe npaBuio» Mexanuku. KITJ[ mpoctbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas 3Heprus. Kunernueckas u noreHuuanpHas 3Heprus. [IpeBpamenue ogHoro
BUJIa MEXaHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

JlemoHcTparuu

1. [Ipumepsl IPOCTHIX MEXaHU3MOB.

JIaGopaTopHBIEPaGOTHI U OIBITHL

1. Omnpenenenve paboOThl CUJIBI TPEHUS MPU PABHOMEPHOM [BHKEHUHM Tela IO
TOPU30HTAILHON TOBEPXHOCTH.

2. HccnenoBanue ycinoBuil paBHOBECHS pblyara.

3. N3mepenune KIIJ] HakI0HHOH MI0CKOCTH (3JIEKTPOHHAS IEMOHCTpALUS).

4. N3yuenne  3akoHa  COXpaHEHUS  MEXaHUYECKOW  HSHEpruM  (DJICKTPOHHAS
JIEMOHCTpAIIHS).

Coneprxanue oOyueHus B 8 kiacce

Paznen 6. TeruoBbie siBIEHUS

OcCHOBHBIE MOJOXKEHHUS MOJICKYJISIPHO-KHHETHYECKONH TEOpHH CTPOEHUS BellecTBa. Macca u
pa3Mepsl aTOMOB M MOJIeKYJI. OIBITHI, MOATBEP)KIAIONINE OCHOBHBIC TIOJIOKEHUS MOJICKYISIPHO-
KHUHETUYECKOU TeOpHH.

Mogenu TBEPAOTO, KUJIKOTO W Ta3000pa3HOr0 COCTOSIHMH BemiecTBa. Kpucraminueckue u
amop¢usbie Tena. OObsICHEHHE CBOICTB Ta30B, KUIAKOCTEH M TBEPIBIX TET HA OCHOBE MOJOKEHUMN
MOJICKYJISIPHO-KUHETHYECKOH Teopun. (CmaunMBaHWe W KalWUIAPHBIC SIBJICHHS. 1eIIioBoe
pacIiMpeHne u cxatue.

Temmnepatypa. CBs3b TEeMIIEpaTyphl CO CKOPOCTHIO TEIUIOBOTO JIBFKEHUS YaCTHII.

Buytpennsss sHeprusi. CrocoObl H3MEHEHUS BHYTPEHHEW OHHEpPruu: TeIionepeaaya o
coBepiicHHe paboThl. BUBI TeTUTONEpeaun: TETUIONPOBOHOCTh, KOHBEKITHS, H3ITyUYCHHUE.

KonuuecTBO TemmoTel. YenbHas TEMIOEMKOCTh BeEIIeCTBA. [ermIooOMEeH U TEeIIoBOe
paBHOBecHe. YpaBHCHHE TEIUIOBOTO OaaHca.

[InaBneHue W OTBEplEBaHUWE KPUCTATMYECKUX BEIIECTB. YJENbHAs TEIJIOTa IJIABICHHUS.
[TapooGpazoBanue wu koHaeHcamus. HWcemapenne (MC). Kumenue. VYaenpHas —Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEPATYpPhl KUTIEHUS OT aTMOC(hEpHOro JaBieHus. BiaxHOCTh
BO3/IyXa.

DHeprus TOIUMBA. Y IeJbHas TeIIOTa CTOPAHMSL.
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[Tpuniunsr  paboTsl TeruioBbix aBurarteneil. KIIJ[ rterutoBoro paBurarens. TemsoBble
JIBUTATENIH | 3alIUTa OKpykaromiei cpeast (MC).

3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTUHU B TeIUI0BbIX npoueccax (MC).

JeMoHcTpanuu

1. HaGmonenne 6pOyHOBCKOTO JIBUKCHUSI.
. Habmronenue nuddysun.
. Habnroienue siBlneHnii CMauMBaHUs U KalIUJUISIPHBIX SIBJICHUM.
. HaGnrozienue TerioBoro paciupeHus Tell.
. I3MeHeHune naBieHus ra3a npyu U3MEHeHUH 00bEMa M HarPeBaHUU WIIN OXJIAXKICHHH.
. IlpaBuna uamepeHus remnepaTypsbl.
. Bugel reronepenaun.
. OxnaxaeHue npu COBEpLUICHUN PabOTH.
. HarpeBanue npu coBepiieHnu padoThl BHEITHUMHU CHIIAMH.

10. CpaBHeHue TernoémMKocTell pa3IMyHbIX BELIECTB.

11. HabmntoeHue KumeHusl.

12. Ha0nroieHue nocTosHCTBA TEMIIEPATYPBI IIPU IIaBJICHUH.

13.Mojenu TenioBbIX ABUTaTEIEH.

JlaGopaTopHbie pabOThI U OIBITHI

1. OnbITel MO OOHApPYKEHUIO AEMCTBUSI CHUJI MOJIEKYJISIPHOTO HPUTSDKEHUS (DJIEKTpOHHAs
JIEMOHCTPAIIHS ).

2. OTBITHI IO BRIPALTMBAHUIO KPUCTAIIOB MMOBAPEHHON COJIM WIIM caxapa.

3. OnbITh! 10 HAOIIOAEHUIO TEIJIOBOTO PaCIIMPEHUsl ra30B, KHUJIKOCTEN U TBEPIBIX TEI.

4. OnpeneneHue AaBJICHUS BO3yXa B OAJUIOHE IIMPHUIIA.

5. OnbIThl, JEMOHCTPUPYIOIIKME 3aBUCUMOCTh JaBJIEHHsS BO3/lyXa OT €ro o0néma Hu
HarpeBaHus WIHM OXJIaXJICHUSI.

6. IlpoBepka ruMOTEe3bl JIMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIIepaTypshl.

7. HabmoneHne M3MEHEHUs BHYTPEHHEW SHEpPruu Tena B pe3yibTaTe TeIuloNneperaud M
paboTHl BHEUTHUX CHIL.

8. UccnenoBaHue siBIEHUS TEIUIOOOMEHA IPU CMELIMBAaHUU XOJIOJHOM U ropsiuet BOJIBI.

9. OmnpeneneHne KOJIWYECTBA TEIUIOTHI, IIOJYIEHHOTO BOJIOW MPH TETNIOOOMEHE ¢ HarpeThIM
METAITINYECKUM LIUJIUHAPOM.

10. UccnenoBanue nporiecca HCrapeHusl.

11.0npeneneHrie OTHOCUTENBHOM BIQXKHOCTH BO3lyXa.

12. Onpenenenne yaenbHOM TETUIOTHI ITABICHHS JIb/IA.

OO NO O WN

Paznen 7. DnexTpuyeckue U MarHUTHBIC SIBJICHUS

OnekTpuszanus Ten. [[Ba pona snexkTpuueckux 3apsaoB. B3anmoaencTBrue 3apsokeHHBIX TEI.

Onekrpuueckoe mnose. [IpuHIUN Cyneprno3uIK IEKTPUIECKUX MoJeil (Ha KaueCTBEHHOM
YPOBHE).

Hocurenu snexTpuyecknx 3apsioB. ODJIEMEHTAPHBIN SJeKTpuueckuil 3apsna. CrpoeHue
atoma. [IpoBOAHUKY U JTUAIIEKTPUKHU. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsiia.

OJIEKTPUYECKUI TOK. YCIOBUSA CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKa. McTouHHMKHM
MOCTOSIHHOTO TOKa. JIeHCTBUS DIEKTPUUECKOrO TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KHIKOCTAX U razax.

Pabota u MoITHOCTB dNEeKTpUUecKoro Toka. 3akoH Jxoyns—IJleHmna. DnekTpudeckue 1enu
Y OTPEOUTENH JEKTPUUECKOM 3HEPTUH B OBITY. DilekTpudeckas 1enb. Cuia Toka. DIeKTpHIecKoe
HanpsbkeHue. ConpoTUBIIEHNE TPOBOIHUKA. Y AEIbHOE COMPOTUBIEHUE BellecTBa. 3akoH OMa i
yuyacTka nenu. IlocmenoBaTenbHOE W HapayIeNIbHOE COEAUWHEHHE IPOBOAHMKOB. KopoTkoe
3aMbIKaHUE.

[TocrossHHbIE MarHuThl. B3anmoneicTBHE NOCTOSHHBIX MArHUTOB. MAarHuTHOE MoOJIe.
MarnuTtHoe nojie 3eMJId U €ro 3Ha4eHHe NS *KU3HU Ha 3emse. OnbIT Dpcrena. MaroutHoe mosie
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AIEKTPUYECKOTO ToKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TeXHUKE. JleiicTBUE MarHUTHOTO TOJISI Ha
MIPOBOJHUK C TOKOM. DJIEKTPOJBUTATEb OCTOSIHHOTO TOKA. Vcronp30BaHue 3JeKTpogBUrareseil B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OnbiTel  Dapanes. SBieHue  daeKTpoMarHuTHOM  uUHAYKIUU. [IpaBunmo  Jlenua.
Onexrporereparop. CrocoObl TMONydeHHUS D3JICKTPUYECKOH HSHEpPruu. ODIEKTPOCTAHIMH Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

JeMoHcTpanyuu

1. DnexTpu3anus Tel.

2. JIBa pojia JIEKTPUUECKUX 3apsi0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
3. YCTpoiCTBO U IEMCTBHE 3JIEKTPOCKOIIA.

4. DNeKTpoCcTaTUUYEeCKask MHIYKIUS.

5. 3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsII0B.

6. [IpOBOAHMKY M TUAIEKTPUKH.

7. MonenrpoBaHuE CUIIOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIS.

8. Hcrounmku mocTostHHOTO TOKA.

9. JIeCTBUS AIIEKTPUUECKOTO TOKA.

10. DNEeKTPUUYECKHUI TOK B )KUJIKOCTH.

11.  Ta30BbIit pa3psia.

12. M3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13.  M3mepeHue 31eKTPUIECKOTO HAMPSKEHUS BOJIBTMETPOM.

14. Peocrar u marazuH cOnpoOTUBIEHUN.

15.  B3aumopeiicTBUE MOCTOSIHHBIX MAarHUTOB.

16.  MoaenupoBaHue HEBO3MOKHOCTH Pa3ACiICHUS TIOJTIOCOB MarHUTA.
17. MopenupoBaHrue MarHUTHBIX MOJEH MOCTOSIHHBIX MATHUTOB.

18. OmeIT Opcrena.

19.  MaruuTtHOe noJje ToKa. JNeKTPOMarHur.

20.  JleficTBHE MarHUTHOTO TIOJISI HA TIPOBOJHHUK C TOKOM.

21.  DneKTpoABHUTraTeNb MOCTOSHHOTO TOKA.

22.  VccnenoBaHue SIBJICHUS dJICKTPOMATHUTHON MHIYKIIHH.

23. OmnbiTel @apanes.

24.  3aBHCHMMOCTPH HAIIPABJICHUS WHIAYKIIHOHHOTO TOKA OT YCIIOBHI €r0 BOSHHKHOBCHHSI.

25.  DneKTporeHeparop MOCTOSHHOTO TOKA.
JlaGopaTopHbie pabOThI U OIBITHI

1. OnbITH O HAOTIOAEHUIO SJEKTPU3ALUH TeJl MHAYKIUEH U PH COMPUKOCHOBEHUH.

2. I/ICCJ'IC)IOBaHI/Ie I[eI\/'ICTBI/Iﬂ QJICKTPHUYICCKOI'O I10JIA Ha ITPOBOJAHUKH U JUDJICKTPUKH.

3. C6opka 1 mpoBepka pabOThl AMEKTPUUECKON LEMH MOCTOSIHHOTO TOKA.

4. V3mepenune u peryInpoBaHne CHITBI TOKA.

S. W3mepeHue 1 peryanpoBaHue HaNpsHKEHUS.

6. WccnenoBanme 3aBUCHUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pe3ucrop, OT
COIIPOTHBIICHUS PE3UCTOPA M HANIPSKEHUSI HA PE3UCTOPE.

7. OnbITE, JEMOHCTPUPYIOIIAE 3aBUCHMOCTH  DJIEKTPHYECKOTO  COMPOTHBIICHHS
MIPOBOJIHUKA OT €r0 JAJTUHBI, IJIOIIAIU TONIEPEUHOr0 CEUEHHs U MaTepHara.

8. [IpoBepka mpaBWiia CIOKEHUS HANPSHKEHUW TMPU TOCIEI0BATEIIBHOM COCIMHEHUU
JIBYX PE3UCTOPOB.

9. [TpoBepka mpaBuia It CHITBI TOKA MPH MApaIeIbHOM COSMHEHUHN PE3UCTOPOB.

10. Omnpenenenre pabOTHI AMEKTPUIESCKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.

11. OrnpeneneHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JaMIIOUKY, OT HalpsKEeHUs
Ha HEH.

13. Onpenenenune KIIJ[ HarpeBarens.
14.  HccnemoBaHne MarHUTHOTO B3aMMOICHCTBUS MOCTOSTHHBIX MarHUTOB.
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15.  M3yyeHue MarHMTHOTO TOJS TOCTOSHHBIX MAarHUTOB TPU HUX OOBEAWHEHHHM H
pa3eseHuu.

16.  HccnenoBaHue AEHCTBHS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIBI B3aUMOJICHCTBUS KATYIIKU C TOKOM
Y MarHyTa oT CHJIbI TOKA U HAaIpaBJI€HUS TOKA B KATYIIIKE.

18.  U3yuenwue neiiCTBUS MAarHUTHOTO IMOJISI HA TPOBOAHUK C TOKOM.

19. KoncrpynpoBanue U u3ydeHue paboThl JIEKTPOABUTATES.

20. N3amepenne KIIJI anekTpoaBuraTeIbHONM YCTAaHOBKH.

21.  OmnbITH MO HMCCIEIOBAHUIO SBJICHUS DJCKTPOMATHUTHOW WMHIYKIMH: HCCIEIOBaHHE

N3MEHEHUH 3HaUCHUS U HaIpaBJICHUA HHAYKIIHOHHOI'O TOKa.

Conepxanne o0yueHus B 9 kiacce

Pa3znen 8. Mexanuueckue sBJICHUS

Mexannueckoe aBuxkeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOro  JBWKEHUsA. PaBHOMepHOe mpsAMOIMHENHHOE JBW)KEeHHME. HepaBHOMepHOE
IpsMOJIUHEHOe nBWKeHue. CpenHsass M MIHOBEHHAas CKOPOCTb Tela IIPM HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOe mpsiMoinHelHoe aBwkeHue. CBoOonHOoe mageHue. OIbIThI
lNasmnes.

JIuneiiHas u yrioas ckopocTu. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH Herotona. Bropoit 3akoH Herorona. Tperuit 3akoH Herorona. Ilpunuun
CYIEPIO3HULIMU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuia TPEHHsS CKOJBXKEHUS, CUJla TPEHHS
IIOKOSI, IPYTUE BUbI TPEHHUS.

Cuna TsDKECTM W 3aKOH BCEMHUPHOTO TSATOTCHHSA. YCKOpPEHHE CBOOOIHOTO TMaJCHUS.
JBwxenue muaHer Bokpyr Comnma (MC). IlepBas kocmuueckas ckopocTtb. HeBecomocTs u
MIEpPErpy3KH.

PaBHOBecue MarepuaibHON TOUKH. AGCOMIOTHO TBEPOE Teno. PaBHOBecue TBEPIOro Tema ¢
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. M3menenne umnynbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCa.
PeaktuBnoe asmxenue (MC).

Mexanunueckass pabota ¥ MoOIIHOCTh. PaGora cui TskecTH, ynpyroctd, TpeHus. CBs3b
sHepruu U paboThl. lloTeHnumanbHas sHEprus Tena, MOAHATOrO HAJA IMOBEPXHOCTHIO 3EMIIU.
IToTreHunanpHas 3Heprusi cxatoll npyxuHel. Kunernueckas sHeprus. Teopema 0 KMHETHYECKOU
SHEPruu. 3aKOH COXPaHEHHUS] MEXaHUYECKON IHEPTHH.

JeMoHcTpanumn
1. HalGmronenne MexaHU4eCcKOTo ABMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEN OTCUETA.
2. CpaBHeHME TyTE€d U TPACKTOPUN JBUIKEHUSI OJJHOTO U TOTO K€ Tela OTHOCUTEIBHO

PAa3HBIX TEJ OTCYETA.

3. W3mepeHne CKOpOCTH U YCKOPEHUS! IPSIMOJIMHEWHOTO ABHKEHHUSL.

4. HccnenoBanue Mpu3HAKOB PaBHOYCKOPEHHOTO IBHKCHHS.

5. HaGmntonenue nBUXeHUs Tela 10 OKPYKHOCTH.

6. HaOmroneHne MeXaHWYECKHX SIBICHHH, TPOUCXOMSIIMX B CHCTEME OTCUéTa
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH’KEHHH OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTB YCKOPEHUS Tea OT MAcChl Tejla U ICHCTBYIONICH Ha HETO CHITBL.

8. Habmtonenue paBeHCTBA CHII IIPU B3aUMOJICHCTBUU TE.

9. W3meHenne Beca Tena nIpu yCKOPEHHOM JIBHKEHHH.

10.  Ilepenaua ummynbca Ipy B3aUMOJICHCTBUHU Tell.

11.  TIpeoOpa3oBaHus SHEPTUU IPU B3aUMOJCHCTBUH TEN.

12. CoxpaneHue uMIyibca Mpu HEYIPYTroM B3aUMOJICHCTBHH.

13.  CoxpaHeHue UMIyibca Ipu aOCOIOTHO YIPYTOM B3aUMOACHCTBHUH.

14.  HaGmioneHue peakTUBHOTO JBM>KECHUSI.
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15. CoxpaHeHue MEXaHW4YEeCKOH SHEPTHH MTPU CBOOOIHOM MaICHUH.

16.  CoxpaHeHue MEXaHMYECKOM OHHEPruu IpH JABWKEHMM Tejna IMoJ JelcTBHEM
MPY>KUHBIL.

JlaGopaTopHbie pabOThI U OIBITHI

1. KoHcTpynpoBanue TpakTa AJis pa3sroHa M JalbHEHUILIEro paBHOMEPHOIO JABM)KEHHUS
IapHKA WU TEJIEKKH.

2. Omnpenenenue cpeHel CKOPOCTH CKOJBXEHHS OpycKa WM JBH)KEHUS IIapUKa I10
HaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHne yCKOpeHMs Tejla MPU PaBHOYCKOPEHHOM JABM)KEHHUU IO HAKJIOHHOW
IJIOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTU IIyTH OT BPEMEHM IIPU PAaBHOYCKOPEHHOM JBUKEHHUU

0e3 HauaIbHON CKOPOCTH.

5. TIpoBepka runoTe3bl: €CJIM MPU PABHOYCKOPEHHOM JIBIYKEHUM 0€3 Ha4aIbHOW CKOPOCTH
MyTU OTHOCSTCS KaK psAd HEUYETHBIX 4YHUCEN, TO COOTBETCTBYIOUIME IPOMEXYTKH BpEMEHU
OJINHAKOBBI.

6. HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHHUS OT CHIIBI HOPMajbHOTO
JaBIICHHSL.

7. Omnpenenenne ko3P PUIIIEHTA TPECHUS CKOIBKCHUS.

8. Onpenenenne XECTKOCTU TPYKUHBI.

9. Omnpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BIIKEHUHM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

10.  Ompenenenue pabOTBHI CHUIIBI YINPYTOCTU MPU MOABEME TIpy3a C UCHOIB30BaHUEM
HETIOJBMKHOTO U TIOJIBFDKHOTO OJIOKOB.

11.  H3yueHwue 3aK0HA COXpPAHEHHS SHEPTHUU.

Paznen 9. Mexanunueckue kojaeOaHUs U BOJHBI

Konebarenbnoe nBrmxenne. OCHOBHBIE XapaKTEPUCTUKU KoOJIeOAHWM: TMEpUOJ, 4YacToTa,
amMruiutyna. Marematuyeckuid W TOPYKUHHBIM  MasTHUKH. [IpeBpaiieHue OJHEPruM MpU
KOJIeOaTeIbHOM JIBUYKEHUU.

3aryxaromue konedanus. BeinyxaeHHbie kKoneOanus. PezoHanc.

Mexannueckne BoOJIHBL. CBOWCTBA MEXaHWYECKUX BOJNH. [IpojonbHBIE W IONEpEYHBIC
BOJIHBI. JITMHA BOJHBI U CKOPOCTh €€ pacmpocTpaHeHus. MexaHuuecKrue BOJHBI B TBEPIOM Tele,
cericmuueckue BoiHbI (MC).

3Byk. ['poMKOCTBH 3ByKa U BeIcOTa TOHA. OTpaskeHue 3ByKa. MIH(Ppa3ByK U yIbTpa3BYK.

JeMoHCcTpannu

1. Habmtonenue xonebanuil Tes1 moJ 1eHCTBUEM CHIIBI TSKECTH U CUIIBI YIIPYTOCTH.

2. Habumtonienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

3. HabmtoneHune BBIHYXA€HHBIX KoJieOaHUI U pe3oHaHca.

4. PacnipoctpaneHue nMpoI0IbHBIX U MTOTIEPEYHBIX BOJIH.

5. HabmtoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

6. AKyCTHYECKHI pe30HaHC.

JlabopatopHbie pabOThI U OTBITHI

1. OmnpeneneHne 9acTOTHI ¥ MIEPHOAA KOJIeOaHUH MaTeMaTHYECKOTO MasiTHHAKA.

2. OmnpeneneHne 4acTOThl U NEpUOIa KoleOaHUH MPY>KUHHOTO MasiTHUKA (3JIEKTPOHHAS
JIEMOHCTPAILIHS ).

3. HccnenoBanue 3aBUCUMOCTH NE€pHO/a KoJeOaHUH MOABEHIEHHOTO K HUTH I'py3a OT
JUTMHBI HATH.

4. HccnenoBanue 3aBUCMMOCTH TIepro/ia KOJIeOaHUH MPY>KUHHOTO MasgTHUKA OT MacChl
rpy3a (3NeKTpOHHAS JEMOHCTPAIIHS).

5. IIpoBepka HE3aBUCUMOCTH IEpHOja KoJIeOaHUN Tpy3a, MOABEIICHHOIO K HHUTH, OT

Macchl Ipysa.
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6. OmnbITH, JEMOHCTPUPYIOIIME 3aBUCHMOCTb IepuoJia KoJeOaHUH MpYyKUHHOTO
MasiTHUKA OT Macchl rpy3a 1 *KECTKOCTH MPYKHUHBI.
7. W3mepenune yckopeHHsi CBOOOIHOTO MajieHUs (3JEKTPOHHAS IEMOHCTPAITHS).

Paznen 10. DnekTpoMarHuTHOE NOJIE U 3JIEKTPOMArHUTHBIE BOJIHbI

DJIEKTPOMAarHUTHOE T0JIE. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA AIIEKTPOMArHUTHBIX BOJIH.
[Ikasa 3MeKTPOMarHUTHBIX BOJIH. VICIIONb30BaHMe 37IEKTPOMArHUTHBIX BOJH JUISI COTOBOM CBSI3H.

DJekTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoHOBBIEC CBOCTBA CBETA.

JeMoHcTpanuu

1. CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIe cBOliCTBa CBETA.

JlaGopaTopHbie pabOThI 1 ombITH

1. W3yuenue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO Tene(oHa.

Paznen 11. CBeroBbIe siBICHUS

JlyueBas monenb cBeta. Mcrounuku cBeta. [IpsmonuHeliHOEe pacmpoCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomnenue cera. 3akoH mpenomiieHUs: cBeta. llomHOe BHyTpeHHEe OTpa)KeHUE CBETA.
Vcnionp30BaHue MOHOTO BHYTPEHHETO OTPAKECHUS B ONITUYECKUXCBETOBOIAX.

JIunza. Xon mydeii B tuH3e. OnTudeckas cucreMa (ortoarnmnapaTra, MUKPOCKOIA U TEJIECKOIa
(MC). I'ma3 kak onTu4eckasi cucteMa. bIu30pyKocTh U 1aTbHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHa. Cllo)keHUE CHIEKTPaIbHbIX 1IBETOB.

JemMoHcTpanuu

1. [IpsmonuHeitHOE pacpocTpaHeHHEe CBETA.

2. OTtpaxkeHue cBera.

3. [Tonydenue n300pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.

4. [Ipenomienne ceera.

5. OnTHyeckuii CBETOBO.

6. XoJ nydert B coOMparomieit JTnH3e.

7. Xo Jlydel B pacCEeUBaroLIEH JIMH3E.

8. [Tonyuyenne n300paxeHUii ¢ TOMOIIBIO JINH3.

9. [Tpunun neiictus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10.  Mopuens rnasa.

11.  Paznoxenue 6enoro cBeTa B CIEKT.

12.  TlomydeHnue O6eroro CBETA MPH CIOKEHUHU CBETA PA3HBIX I[BETOB.

JlabopatopHbie pabOTHI U OTBITHI

1. HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKEHHUSI CBETOBOTO JIy4a OT yIJia TaIeHHsI.

2. N3yueHne xapakTepUCTHK U300paXkeHUs MpeMeTa B IIJIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCHMOCTH yTJila TPEJIOMIICHHSI CBETOBOTO Jiyda OT yTJja TaJeHHs
Ha TPAHULE «BO31YX—CTEKIIO.

4. [Tonyuenue n300paxeHuii ¢ TOMOIIbIO COOMPAIOIIEH TNH3HI.

5. Omnpenenenne (OKYCHOTO PACCTOSHUS M ONTHYECKON CHUJIBI COOMparolied JIMH3bI
(37IeKTpOHHAS IEMOHCTPALIHS).

6. OMnBITHI O PA3NIOKEHUIO OENIOT0 CBETa B CHEKTP (JEKTPOHHAS IEMOHCTPALIUS ).

7. OmnBITHl IO BOCTIPUATHIO IBETA MPEAMETOB MPH WX HAOIIOJICHUH Yepe3 I[BETOBHIC
(GUIBTPHIL.

Paznen 12. KBanToBbIe siBIEHUS
Omneitel Pesepdopna u mmanerapuas monenb aroma. Mozens atoma bopa. Ucnyckanue u
IOTJIOLIEHUE CBeTa aTOMOM. KBaHTBHI.
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PagunoaktuBHOCTh. Anb(a-, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxnonnass wmogenp artoMmHoro sjpa. M3ortombl. PagmoakTtuBHble mnpeBpamieHusi. I[lepuon
nojtypacmnajaa aTOMHBIX sIZIEp.

SnepHbie peakuuu. 3aKOHBI COXpAaHEHUS 3apsA0BOrO U MaccoBOro yucen. Peakuuu cuHresa
u nenenus saep. Ucrounnku sneprun Comuna u 38€31 (MC).

Snepnas sHepreTuka. JIeicTBUS paguoaKTUBHBIX U3Ty4eHUH Ha kuBbIe opranu3Mbl (MC).

JeMoHcTpanyuu
CrieKTphl U3ITy4eHUs U MOTJIOIIECHUS.

CrexTpsl pa3Iu4HbIX Ta30B.

CnekTtp Bomopoaa.

Habmronenune TpexoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMINUX U3TYyUCHHH.

. Perucrpanus uznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.
JlaGopaTopHbie pabOThI U OIBITHI

I e

1.  HaGmroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3ITYICHHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHUE SHEPIHMM YACTHIIBI 110 TOPMO3HOMY MyTH (110
¢dororpadusm) (3eKTpOHHAS IEMOHCTPAIIHS).

3. N3mepenne pagnoakTUBHOTO GoHA (AIEKTPOHHAS IEMOHCTpAITus).

[ToBTOpHUTENHEHO-00001IAIOIINI MOTYITH

[ToBTOPUTENTHEHO-0000IIAIINN MOTYTh TIPEIHA3HAYCH JUISI CUCTEMATH3AIuN U 0000IIeHUs
MIPEIMETHOTO COJIEP>KaHUsl U OIbITa JAEATEIbHOCTU, MPUOOPETEHHOTO MPHU U3YUYEHUHU BCETO Kypca
bu3uKy.

[Ipu u3yuyeHnn JaHHOTO MOAYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUJIbI J€ATEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIIEYMBACTCS IOCTUKEHUE MPEAMETHBIX U METAIIPEIMETHBIX TJIAHUPYEMBIX
pe3ynbraToB o0yueHUs, GOpMUPYETCS €CTECTBEHHO-Hay4YHas TPaMOTHOCTb: OCBOCHHE HAYYHBIX
METOJZIOB HCCJICIOBAHUS SIBJICHUW TIPUPOJBI W TEXHUKH, OBJIAJICHUE YMEHUSMH OOBSICHATH
busnueckre sBIeHUS, MPUMEHSS MOJyYeHHBIC 3HAHMUSI, pEIIaTh 3a/1a4H, B TOM YHCIIE Ka4YeCTBEHHbIE
Y DKCTIEpUMEHTAJIbHBIE.

[IpuHUIMIIATBHO NEATEIbHOCTHBIA XapaKTep JaHHOTO pa3fena peanu3yercs 3a CU4ET TOoro,
YTO y4alluecs BBIMOIHSIOT 3a/1aHHs, B KOTOPBIX UM IPEJIaraeTcs:

A Ha OCHOBE MONYYECHHBIX 3HAHMIl DACIIO3HABATE M HAYYHO OOBACHATH (DH3MUECKHE
SIBJICHHS B OKPYKarOLIEH IPUPOJE U TOBCEJHEBHOMN KU3HH;

A ucronk30BaTh MO PYKOBOJCTBOM I1€Iarora HaydHbIe METOJIbI HCCIIEIOBAHMS (PU3HIECKUX
SIBJICHHM, B TOM YHCIIE JJIS IPOBEPKHU THUIIOTE3 U MOJTYUYEHHUS TEOPETUUECKUX BBIBOJIOB;

A 0GBACHATL ¢ ONOPOI Ha AMIAKTHYECKUH MaTephall mocie OOCYKICHHsS C IeJarorom
Hay4yHbI€ OCHOBBI HauOoJiee€ BaXXHBIX JOCTH)KCHHH COBPEMEHHBIX TEXHOJOTUH, HalpuMmep,
MPAKTUYECKOTO MCIOJIb30BaHUS PA3IMYHBIX UCTOYHUKOB SHEPIMU Ha OCHOBE 3aKOHA MPEBPAILCHUS
Y COXpaHEHUs BCEX U3BECTHBIX BHJIOB SHEPTUH.

Kaxxmas wu3 TemM [daHHOro pasjena BKIIOYAET SKCIEPUMEHTAIbHOE HCCIEI0BaHUE
00001IaroIero xapakrepa Ha YCMOTpPEHHE Iefarora W mpu ero nomomd. Pasgen 3aBepiiaercs
MPOBEICHUEM IMATHOCTUYECKON U OLIEHOYHOM pabOThI 32 KypC OCHOBHOM IIKOJIBI.

IINTAHUPYEMBIE OGPA30OBATEJIBHBIE PE3YJIbTATHI

B nenom pesynbraThl ocBoeHusi oOywatommmucs ¢ 3IIP ydeOHoro mpeamera «Puzuka»
JIOJDKHBI COBIAATh C pe3yabTaTaMu pabodeil mporpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMs.

Haubonee 3HaYUMBIMH SIBASIOTCS
JIMuHOCTHBIE pe3yabTaThl

B pesynprate wu3yueHus (UMK Ha ypOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHUA y
obyuarorerocs ¢ 3[IP 6yayT copMupoBaHsb ClieAyIOIIME JUYHOCTHBIE Pe3yabTaThl B YaCTHU:

1) naTproOTHYECKOTr0 BOCTIUTAHUS:
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NPOSIBIIEHUE WHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM (pu3ndecKoit
HayKH;

[IEHHOCTHOE OTHOIIEHUE K TOCTH)KEHUSM POCCUUCKUX YUEHBIX-(U3NKOB;

2) Tpa’KAAHCKOT0 U JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYKJICHHMH OOIECTBEHHO-3HAUYUMBIX M ITHYECKHX
po0JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUN (PU3UKY;

OCO3HAaHHE BaXKHOCTU MOPAJIbHO-3TUYECKUX NIPUHILIUIIOB B JESATEIBHOCTH YUYEHOIO;

3) acTeTUYECKOr0 BOCIIUTAHUA:

BOCIIPHATHE JCTETHUYECKUX KaueCTB (PM3UYECKOW HAyKd: €€ TapMOHHYHOTO IOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) LIEHHOCTH HAay4YHOT'O IT03HAHUSA:

OCO3HaHME LEHHOCTH (PU3MUECKOW HAyKHM KaK MOIIHOTO HMHCTPYMEHTa IO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEHIIEH COCTABIISIIOIIEN KYJIbTYPHI,

pa3sBUTHE HAYYHOH JH0O03HATEILHOCTH, HHTEPECA K UCCIIEA0BATEIbCKON AEITEIbHOCTH;

5) dopMupoBaHUs KyIbTYpPbI 3J0POBbSI U SMOLIMOHAIBHOIO OJIarONnoIydns:

OCO3HaHME LIEHHOCTH 06e30IacHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpE,
BaXHOCTU IpaBuil O€30IIaCHOTO IOBEJAEHHUS Ha TPAaHCIOpPTE, Ha J0pOrax, ¢ AJIEKTPUYECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

c(OpMHPOBAHHOCTH HaBbIKa pe(IeKCHH, TPU3HAHNE CBOETO MPaBa HA OMHUOKY M TaKOTO Ke
IIpaBa y Apyroro 4ejaoBeKa;

6) TPYJIOBOTO BOCITUTAHUS:

7) akTUBHOE Y4acTHE B pEIIEHUH IMPAaKTUYECKUX 3ajay (B paMKax ceMbU, 00pa30BaTeIbHOM
OpraHM3alli, HAaCeJICHHOI0 IIyHKTa, PpOJHOTO Kpasi) TEXHOJOTMYECKOW M  COLUAIbHOMN
HaNpaBJICHHOCTH, TPEOYIOIUX B TOM YUCIiIE U (PU3MUECKUX 3HAHUH;

MHTEpEC K MPAKTUYECKOMY U3yUEHHIO podeccuil, CBA3aHHBIX C (PU3UKOMH;

8) 9KOJIOTMYECKOI0 BOCIUTAHUS:

OpUEHTAIlMsl Ha MpUMEeHeHHe (U3MUECKUX 3HaHMM i1 peuleHus 3agad B o0sactu
OKpPY’KAIOIIEH Cpenbl, IUIAHWPOBAHMS TOCTYNKOB M OLIEHKM HMX BO3MOXHBIX INOCIEACTBHM IS
OKpY>Karollen Cpeibl;

0CO3HaHME INT00ATIBHOTO XapaKTepa 3KOJIOIMUECKUX MpoOIeM U IMyTel UX pelieHus;

9) amanTanuy K M3MEHSIOIUMCS YCIOBUSIM COLUAIIBHON U PUPOAHON CPEIIbI:

noTpeOHOCTh BO B3aMMOJCHCTBUM TIpU  BBINOJHEHHWU MCCIEIOBAHUH M IMPOEKTOB
(bu3nYecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM APYTHUX;

MOBBILICHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€pE3 MPAKTUUECKYIO ACSITEIBbHOCTD;

NOTPEOHOCT, B (OPMHUPOBAHUU HOBBIX 3HAHUN, B TOM 4Hcie (OpMyIHpOBaTh HIEH,
MOHATUS, TUIIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBICHUSX;

OCO3HaHUE AEPUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00s1acTH (U3HKY;

IUTAHUPOBAHKUE CBOETO PAa3BUTHUS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

CTpEMJICHHE aHAJU3UPOBATh U BBISBISATH B3aMMOCBS3H MPUPOJIbI, OOLIECTBA U SKOHOMUKH, B
TOM YHCJIE€ C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

OLICHKa CBOMX JEHCTBHM € Y4E€TOM BIMSHHUS Ha OKpPYXKAIOIIYIO Cpely, BO3MOXKHBIX
r7100abHBIX MOCIIEACTBUH.

MeTtanpeameTHble pe3ynbTaThbl

OgnajieHne yHUBEpCAIbHBIMHU YU€OHBIMH MTO3HABATEIbHBIMU JICHCTBUSMU:

1) 6a30BbIE JIOTHYECKUE ACHCTBUSA:

BBISBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKNA OOBEKTOB (SABICHHIA);

YCTaHABIIMBATh CYIIECTBEHHbIN MPHU3HAK KIAacCHU(pHUKALMU, OCHOBAHUA A 00O0OIIEHUS U
CpPaBHEHHS,

BBISIBJISITH 3aKOHOMEPHOCTHM W TPOTHBOpPEUMs] B paccMaTpuBaeMbIX (akTaxX, AAHHBIX U
HAOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSIM;

BBISIBJISITH [IPUUMHHO-CJIE/ICTBEHHBIE CBA3M IPU H3YYEHUH (U3UYECKUX SBJIECHUN U
IIPOLIECCOB, IPOBOAMTH BBIBOJBI C  HCIOJIb30BAaHUEM JEAYKTUBHBIX W  HMHIYKTHUBHBIX
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YMO3aKIIOYEHNUH, BBIABUIaTh THUMOTE3bl O  B3aMMOCBS3AX  (PU3MUYECKUX  BEIMYUH, NpU
HE00XO0AMMOCTH MO PYKOBOJCTBOM YUMTEIS;

BBIOMpPATh CIOCOO pemieHust yueOHOH (Qu3MuecKoil 3agaud (CpaBHEHHE HECKOJIBKHX
BapUaHTOB pELICHMs, BbIOOp Hambosee MOAXOAALIEro ¢ YYETOM CaMOCTOSITEIbHO BBIACICHHBIX
KpUTEPUEB) NIOJT PYKOBOJICTBOM YUHUTEIS.

2) 6a30Bbl€ UCCIIEI0BATEIbCKUE ICHCTBUS:

MCII0JIb30BaTh BONPOCHI KaK UCCIIE10BATEIbCKUI HHCTPYMEHT ITO3HAHMS,

IPOBOJIUTh IO IUIAHY OIIBIT, HECJIOXHBIA (PU3MUECKUIl HKCIEPUMEHT, HeOoJbIIoe
UCClieIoBaHke (PU3UYECKOTO SIBICHUS, IPH HEOOXOAUMOCTH MO PYKOBOJCTBOM YUHTEIS,

dopmynupoBaTh O0OOIIEHUS M BBIBOJBI IO pe3yjbTaTaM NPOBEIEHHOIO HaOIIOIEHUS,
OTIBITa, HCCIIEOBAHNUS C OTIOPOM Ha TUIaH/AITOPUTM.

3) pabota ¢ uHboOpMaIHEii:

OPUMEHSTh PA3JIMYHbIE METO/Abl, WHCTPYMEHTHI W 3alpochl MpH IIOMCKE M 0TOOpe
uHbOpMallMM WM JAaHHBIX C Y4Y€TOM MpEAJIOXKEHHOM yueOHOH ¢u3nueckol 3amauu, npu
HEOO0XOAMMOCTH MO PYKOBOJICTBOM YUHTEIIS,

aHaJM3UpOBaTh, CUCTEMAaTU3UPOBaTh HMH(GOPMAIMIO PA3IUYHBIX BUAOB U  (HopM
IIpE/ICTaBICHMUS;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMalbHYIO (opMy mpeicTaBieHUs HHOpMALUU U
WLTIOCTPUPOBATH pPelIaeMble 3aa4d HECIOKHBIMUA CXEMaMH, TuarpaMMaMu, HHOU TpaduKoi U ux
KOMOMHAIMSIMHU, IO PYKOBOJICTBOM YUHMTEJISL.

OgnajieHre yHUBEPCATbHBIMH YU€OHBIMH KOMMYHUKATHBHBIMH JI€HCTBUSMHU:

1) oOmeHue:

B X07e 00CYXKIeHHUsl y4eOHOTro MaTepuaa, pe3ylbTaToB J1a00paTOpHBIX pabdOT M MPOEKTOB
3aJjaBaTh BOIIPOCHl IO CYIIECTBY OOCYXJaeMOW TeMbl U BBICKA3bIBaTh MJIEH, HALEJIEHHBIE Ha
pellieHne 3ajauu ¥ NoepKaHue 0J1arokenareaIbHOCTH OOLICHMS;

COIIOCTABJISITh CBOM CYXJIEHUS C CYXKIAECHUSMH JAPYIMX YYaCTHUKOB Juajiora, OOHapyXHuBaThb
pa3IM4Me U CXOJICTBO MO3UIIHIA;

BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJIMYHO MPEACTABIATh PE3YIbTAThl BBIMOIHEHHOTO (PU3MUECKOTO OMbITa (IKCIIEpUMEHTA,
UCCIIEIOBAHMSI, IPOCKTA).

2) cOBMECTHAsI IeATEIbHOCTD (COTPYIHUYECTBO):

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW W WHAMBHUIYAIbHOH pPabOTHI MpH
pelIeHnr KOHKPETHON (GU3NYECKOM MpoOIeMbl;

OPUHUMATh 1EJIM COBMECTHOM JIeSTeNbHOCTH, OpraHU30BbIBaTH JEHUCTBUS 1O €€
JOCTUKEHHIO: paclpeiensiTh pPoju, OO0CYX AaTh MPOIECCHl U Pe3yJIbTaThl COBMECTHOW pabOTHI,
0000111aTh MHEHUSI HECKOJIBKHX YEJI0BEK;

BBIMOJIHATh CBOIO YAacThb paboOThI, JOCTUrasi KayeCTBEHHOIO pe3yjbTaTa [0 CBOEMY
HaNpaBJICHUIO U KOOPJAMHUPYS CBOU JECHCTBHS C APYTUMHU WIEHAMH KOMaH/Ibl;

OLICHMBAaTh KAa4e€CTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSIM, CAMOCTOSATEIHHO
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

OBtajieHre yHUBEPCATbHBIMH YU€OHBIMH PETYJISTHBHBIME JEHCTBUASIMU:

1) camoopranuzanus:

BBISIBIISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYalHsAX, TPEOYIOUIMX ISl PEHICHUS
(bu3NUYecKUX 3HAHUH;

OPHEHTHPOBAThCSI B PA3IUYHBIX MOJIXOAAX NPUHATHS pEHIeHWH (MHIUBHIyaIbHOE,
MIPUHATHE PELLICHHs B TPYIIE, IPUHATUE PEIIEHUH IPyIIoif);

COCTaBJISITh AJITOPUTM pelleHus (U3MUECKO 3aJauu WM IUIaHa MCCIEAOBAaHUSA C Y4ETOM
MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, 10T PYKOBOACTBOM YUUTEIIS.

2) CaMOKOHTPOJIb!

JlaBaTh OLEHKY CHUTYyallMd W TpejiaraTh IUIaH €€ M3MEHEeHHs, NMPH HEOOXOIUMOCTH MOJ
PYKOBOJICTBOM YUUTEIS;
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OOBSICHATH TPUYUHBI JOCTIKEHUS (HEJOCTMXKEHHUS) pPe3yJIbTaTOB JEATEIIbHOCTH, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

OLICHUBATh COOTBETCTBUE PE3YiIbTaTa LEIH U YCIOBUIM.

3) SMOIIMOHAJIbHBIA WHTEJUICKT:

CTaBHUTH ce0sl HA MECTO JPYroro YeloBeKa B XOJI€ CIIOPa UM IUCKYCCUU Ha HAYYHYIO TEMY,
[TIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYTOro.

4) npuHATHE CE0S U IPYTHX:

pU3HaBaTh CBOE MPaBO HA OMIMOKY IMpU pelIeHUH (PU3NUYECKUX 33/1a4 WIH B YTBEPKIACHUAX
Ha Hay4YHbIE TEMBI U TAKOE XKE IPABO JIPYIroro.

[IpeameTHbIe pe3yabTaThl

TpeboBaHust K MpEIMETHBIM pe3yabTaTaM OCBOCHUs y4yeOHoro mnpenmera «Duznkay,
pacrpeziesieHHbIe 110 rojiaM 00y4eHust

Pesynbratel mo rogam GpopMyIHUpYIOTCS MO NMPUHLIMITY J00ABICHHUS HOBBIX PE3yJIbTATOB OT
roja K rogy (pe3yabTaTbhl OUEpEeHOTO T'ojia 10 YMOIYAHUIO BKIIIOYAIOT PE3YNbTaThl MPEAbIIYIIIX
neT).

7 Knacc

[IpenmerHbie pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh C(HOPMUPOBAHHOCTH Y
oOyJarouxcsi yMEeHH:

- OpPUEHTUPOBATHCS B MOHIATUSIX U ONIEPUPOBATH MU Ha Oa30BOM ypOBHE: (pU3HUECKHE
U XUMHYECKUE SIBIICHUS; HAOIIOAECHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a; €IUHUIIBI (PU3NUECKUX
BEJIMYMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BeliecTBa (TBEPIOE, KHUAKOE, ra3000pa3Hoe);
MEXaHUYECKOE JBI)KEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE, NPSIMOJIMHENHOE), TpaeKTopus,
paBHOJEHCTBYOIIAA cull, Aedopmanus (ympyras, MjIacTUYecKas), HEBECOMOCTb, COOOIIAIOIINECS
COCY/Ibl, C OIIOPOM Ha IUJAKTUYECKUIN MaTepual

- paznuuath sBieHus (auddysus; TEIIOBOE JBMKEHHE YaCTUI[  BEIECTBa;
pPaBHOMEPHOE JIBUJKEHHE; HEPABHOMEPHOE JIBH>KCHHE; MHEPLIMS; B3aUMOJEHCTBUE TEN; pagHogecue
MmeEpoblX mel ¢ 3aKPeniéHHOU Ocblo 6epaujenus; Tepefada AaBlIeHUs TBEPABIMH TeJIamH,
KHUJIKOCTSIMU M Ta3aMu; aTMOC(epHOe IaBlieHHE; IJaBaHHE TeJl; MPEBpAIleHUs] MEXaHHYECKOU
SHEPruM) IO OMMCAHMIO UX XapaKTEpPHBIX CBOICTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX
JaHHOE (hHU3UUYECKOe SIBIECHUE, MTOCTIE TPEIBAPUTEIBHOTO 00CYKACHNUS C MEearoroM;

- pacrno3HaBaTh IPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUN B OKPY)KAIOIIEM MUDE,
B TOM 4Hclie (U3NYECKUE SIBJICHUS B IPUPOJIE: MPUMEPDI IBUKEHUS C Pa3IMUYHBIMH CKOPOCTSAMU B
KUBOM M HEXHUBOW IpPUPOAE; [EHCTBUE CWIbI TPEHUS B NPUPOJE U TEXHUKE; BIUSHUE
aTMoc(epHOro J1aBJIeHUs Ha KUBOM OpraHu3M; IUIaBaHKE PBIO; pplYary B TEJI€ YEJIOBEKa; IPU 3TOM
NEePEeBOIUTh MPAKTUYECKYIO 3aJjauyy B y4eOHYIO0, BBLACIATH CYIIECTBEHHbIC CBONCTBA/NMPU3HAKU
(bu3NYECKUX SIBICHUH C IIOMOILBIO ME€arora;

- ONUCHIBaTh H3YYEHHBIE CBOMCTBA Tel U (PU3UUECKUE SBJICHUSA, HUCHOIb3Ys
¢usnyeckre BeIMUUHBI (Macca, 00BbEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSsS
CKOpPOCTb, CHJIa YIPYIOCTH, CHJa TSKECTH, BEC Tela, CUjla TPEeHHs, AaBieHue (TBEPAOro Tena,
KHMJIKOCTH, Ta3a), BBITAIKMBAIONIAS CHJIa, MEXaHWYecKas paboTa, MOLTHOCTh, TJIEYO CUJIbI, MOMEHT
CHJIbI, KO3(PHUIIMEHT MOJIE3HOr0 IEHCTBUS MEXaHU3MOB, KHHETHYECKAasl U MOTEHUAIbHAsI DHEPTUS)
C OTNOpPOHM Ha CXeMy; IpU ONMUCAHUU PACKPBIBATh (PU3MUYECKUI CMBICI UCIOIb3yEeMbIX BEJIMYUH, UX
0003HAUYEeHUSI M €AMHUIBI (U3NYECKUX BEJIMYUH, HAXOAUTH (OPMYJIbI, CBS3bIBAIOIIME JIAaHHYIO
(bu3NYecKyl0 BETUYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH TIpapHUKH HM3YUYEHHBIX 3aBHCHUMOCTEH
(bu3MYECKUX BEJIMYMH C OMIOPON Ha IWJAKTUUYECKUI MaTepHalt;

- XapaKTepu30BaTh CBOMCTBa Tel, (U3MYECKHE SIBICHHUS W IPOLECCHl, HCIOIB3YS
MpaBWJIa CIIOKEHHUs CHJI (BIIOJIb OJHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
NpaBUJIO paBHOBeCUS pblyara (OJ0Ka), «30J0TOE€ TNPABUIIO» MEXAHMKH, 3aKOH COXpaHEHHUs
MEXaHUYECKON AHEepruM; IpHU 3TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U 3alHChIBaTh €ro
MaTeMaTHYeCKOe BbIpaXKEHUE MO/ PYKOBOJCTBOM IIeJlarora ¢ 00CyKIeHHUeM IiaHa padoThl,
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- OOBSICHATh (PU3UYECKHE SBICHUS, MPOILECChl M CBOHCTBA TEN, B TOM 4YHCIE H
B KOHTEKCTE CUTYyal[ui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: MPHU MOMOLIY [€arora BbIsSBIIATh
MIPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh OOBSICHEHUE M3 1—2 JOTMYEecKUX IIaroB ¢ OMOpPOM Ha
1—2 u3y4ueHHBIX CBOWCTBA (PU3MUCCKUX SBJICHHIA, GU3MUECKUX 3aKOHA U 3aKOHOMEPHOCTH;

- peuiath THUIOBBIE PACUETHBIE 3aJaud B lJelWCTBHME € OMNOpPOMl HAa alIrOpUTM,
MpeIBAPUTENIbHO pa300paHHBI COBMECTHO C TI€IaroroM, HCHOJIb3ys 3aKOHBI U (HOPMYIIHI,
CBsI3bIBatONME (PM3MUECKUE BEITUYHMHBI: HA OCHOBE aHAIM3a yCIOBHS 3aJa4d 3alHChIBATh KPaTKOE
yCIIOBUE, TMOJCTaBIATh (DU3MUECKHE BEIUYUHBI B (OPMYJIbl U MPOBOAUTH PACUEThl, HAXOAWUTH
CIIpaBOYHbIE JaHHBIC, HEOOXOIUMBIE JIJIsl PEIICHUS 3a]1a4, OLIEHUBATh PEATMCTUYHOCTh MOJTYUEHHOU
(bu3nYeCcKOil BETNYNHBL;

- pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIINTh MPU MOMOIIM (HU3HUECKUX
METOJIOB IOCIIE MPEABAPUTEIBHOTO O0CYXACHUS C MEAAroroM; Mpy MOMOIIH MeAarora B OMUCaHuu
HCCJICIOBAHUS BBIICIATH MPOBEPSIEMOE MPEANOIOKEHUE (TUIIOTE3Y), C OMOPON HA AUAAKTUUYCCKUN
MaTepuai pa3andaTh U MHTEPIPETUPOBATH MOMYYEHHBIH Pe3yabTaT, HAXOAUTh MOCIe OOCYKICHHS
C TIeIaroroM OIIMOKHU B XO/JI€ OTBITA, JACJIaTh BHIBOJIBI 110 €r0 PE3yJIbTaTaMm;

- yYMETb HaXOIHUTh C MCIOJIb30BaHHEM ITU(POBBIX 00PA30BATEIBHBIX PECYPCOB OMBITHI
Mo HaOmoAeHUI0 (U3MYECKUX SIBICHUNA WM (U3NYECKUX CBOHCTB Ten: (POpMYyIUpPOBATH
MIPOBEpsieMbIC TIPEIONOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO0 000pYIOBaHUS C OTIOPOH
Ha CXEMY, 3alHChIBAaTh X0/ OMbITa U (POPMYIUPOBATH BHIBOJIBI 101 PYKOBOJICTBOM IEAArora;

- BBITIOJIHSTH TIPSIMBbIE HU3MEPEHUS PACCTOSTHUS, BPEMEHU, MAacChl Tela, 00bEMA, CUJIBI U
TEMIIEPATYpPhl C UCIOJIH30BAHWEM AHAJIOTOBBIX M MHU(PPOBBIX MPHOOPOB C OMOPOW Ha AITOPHUTM;
3aMuCchIBaTh MOKa3aHUs MPUOOPOB € YUETOM 3a/1aHHOM a0COMIOTHOM MOTPEIIHOCTH U3MEPEHU;

- MIPOBOJMTH COBMECTHO C TIIArOTOM HCCJICIOBAaHUE 3aBUCUMOCTH OJHON (PU3NUICCKOM
BEJIMYUHBI OT JPYrod C MUCIOJIb30BAaHUEM MPSIMBIX M3MEPEHUH (3aBUCMMOCTH IYyTH PAaBHOMEPHO
JBUKYILIETOCS Tela OT BPEMEHHM JIBM)KEHUS Tela; CUIIbl TPEHUSI CKOJIbKEHUS OT Beca Teja, KauyecTBa
00pabOTKH MOBEPXHOCTEH TEJI M HE3aBUCHUMOCTH CHJIBI TPEHUS OT TUIOIIAIH COPUKOCHOBEHUS TET,
CHJIBI YIIPYTOCTU OT y/UTMHEHUS MPY>KUHBI;, BBITAJIKUBAOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTu
TeNa U OT TUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT TIJIOTHOCTH Te€Ja, OT MIYOMHBI, HA KOTOPYIO
MOTPYXKEHO TEeJO; YCIOBHM TUIaBaHUS TeJ, YCIOBHM pPaBHOBECHS phluara M OJIOKOB), TOJ
PYKOBOJICTBOM TIe[arora ydacTBOBAaTh B IUIAHUPOBAaHWUU YYEOHOTO HCCIEIOBAaHUSA, COOMPATH
YCTaHOBKY M BBITIONHATh MU3MEPEHUS, CIEAysd MPEIIOKEHHOMY IJaHy, (UKCUPOBATH PE3yiIbTaThl
MOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHUJE MPEUIOKEHHBIX TaONHI] U TpaduKoOB,
JIeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEI0BAHHUS;

- MPOBOJIUTH KOCBEHHBIE HM3MEpeHUs (DU3NYECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA
KUJKOCTU U TBEPJIOTO TEJIA; CHJIa TPEHUS CKOJIBKEHUS; 1aBIICHUE BO3yXa; BHITAIIKMBAIOIIAS CHUIIA,
JeMCTBYIOAs Ha TOTPYXKEHHOE B JKUAKOCTH TENO; KOI(D(PUIIMEHT MOJIe3HOT0 JAEHCTBUS MPOCTHIX
MEXaHU3MOB), CJENysl TPEIJIOKCHHOW WHCTPYKIIMH; TPU BBINOJHEHUM HW3MEPEHHH O]
PYKOBOJICTBOM Tefarora coOupaTh SKCIEPUMEHTAIbHYI) YCTAaHOBKY M BBIYHUCIATH 3HAUYCHHE
HCKOMOM BEIMYMHEI,

- coOMIoAaTh TMpaBWIa TEXHUKH O€30MacHOCTH TMpu paboTe ¢ J1abopaTOPHBIM
000pyIOBaHUEM TIOCIE MPEABAPUTEIHHOTO 00CYKIECHUS C MEeIarorom;

- COTIOCTABIIATh MPUHIIMIBI JACHCTBUS NMPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETpP, ITUHAMOMETD, COOOIIAONMIMECS COCYAbl, OapoMeTp, pbluar, TOJBMWXHBIA |
HEMOJIBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTh ¢ OMIOPOY HAa IUJAKTUYECKUN MaTepHal;

- XapaKTEepPU30BaTh MPHUHITUIBI JEHCTBUS W3YYEHHBIX TPHOOPOB U TEXHUUYECKHX
YCTPOWCTB TOCJE MPEIBAPUTEIHHOTO OOCYKIEHHUS C TIEAaroroM ¢ OMOpoi Ha UX OMUCAHUA (B TOM
YHUCIie: MOJAIIUIHUKY, YCTPOMUCTBO BOAONPOBOAA, TUAPABIMYECKUN MPECC, MAHOMETP, BHICOTOMED,
MOPIIHEBOM HACOC, apeoOMETp), HCIONB3ys 3HAHUS O CBOWCTBAaX (DU3UYECKUX SIBICHUU W
HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI i 3aKOHOMEPHOCTH;

- MPUBOAUTH TPUMEPHl / HAXOIWUTh HWHOOPMAIMI0O O TMpUMEpax MPAKTHUYECKOTO
WCIOJIb30BaHUsl (PU3NUYECKUX 3HAHUM B MOBCEIHEBHOMN KU3HU JIJIs oOecreueHns 6€30MacHOCTH MPU
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oOparieHnu ¢ npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/10pOBbS M COOIIOACHUS
HOPM DKOJIOTHYECKOTO IOBEJCHMS B OKPYKAIOLIEN CPEE;

- OCYILIECTBIISITH C MOMOINBIO MeAarora OTOOp HCTOYHUKOB HMH(OPMAIMM B CETH
HHTEepHET B COOTBETCTBUM C 3aJaHHBIM ITIOMCKOBBIM 3aIlpOCOM, HA OCHOBE MMEIOIIMXCA 3HAHUM U
nyTéM CpaBHEHHs PA3JIMYHBIX MCTOYHUKOB BBIIEIHATH HHGPOpPMALMIO, KOTOpas SBISIETCS
MPOTHBOPEYMBON MIIK MOXKET OBITh HEJOCTOBEPHOIA;

- UCIOJb30BaTh IPU  BBINOJHEHWM y4YEOHBIX 3aJaHMH  HAyYHO-IOIYJSAPHYIO
auTeparypy (pu3MuUecKoro cojlep’kaHMs, CIpPaBOYHbIE MaTepHuaibl, pecypcbl ceTu HHTepHer;
BJIAJIETh MpUEMaMU KOHCIIEKTHPOBAHUS TEKCTa, Mpeodpa3zoBanus HHGOPMAIMK U3 OJJHON 3HAKOBOU
CUCTEMBI B IPYTYIO;

- CO3/1aBaTh IOJ| PYKOBOJCTBOM II€Jlarora ¢ OOCYKAEHHEM IlIaHa PabOThl KpaTKue
[IUCbMEHHBIE U YCTHBIE COOOLICHHMsS Ha OCHOBE 2—3 HCTOYHMKOB HHGpoOpManuu (pU3HUECKOro
COJZIep)KaHusA, B TOM YHUCIIEe MYOJUYHO JeNlaTh KPaTKHUE COOOLICHHS O pe3ybTaTrax MPOEKTOB WU
Y4EOHBIX HCCIIEZIOBAaHUI; IPU 3TOM I'PaMOTHO MCIIOJIb30BaTh M3y4YEHHbIM MOHATHHMHBIM ammapar
Kypca (HU3UKH, COMPOBOXK/IATH BHICTYIUICHHE MTPE3CHTAINCH;

- IIPU BBINIOJHEHUH Y4eOHBIX IPOEKTOB U UCCIIEAOBAHUM 110 pyKOBOJCTBOM IeAarora
pacrpenesiaTh 00s3aHHOCTH B TpyIIE B COOTBETCTBUM C IOCTABJICHHBIMM 3aJauyaMH, CIEAMTbH 3a
BBIIIOJTHEHUEM IUIaHA JAEWCTBUN, aJ€KBAaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh
IpYyMIIbL; BEICTPAaUBaTh KOMMYHUKATHUBHOE B3aUMOJEHCTBHE, yUUTBIBAsI MHEHUE OKPYXKAIOIIMX.

8 Knacc

[IpenmerHbie pe3ynabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
oOyJaromuxcsi yMEeHH:

- OPHUCHTHPOBATLCA B INOHATHUAX M OINCPpHUPOBATH MMHU Ha 0a3oBoM YPOBHE: MaccCa U
pa3Mepbl MOJICKYJI, TEIUIOBOE JBIKEHHE aTOMOB M MOJIEKYJ, arperatHble COCTOSHUSI BEIICCTBA,
KpUCTAINIMYECKHEe M aMOop(HbIe TeNla, HACBHIIICHHBIA U HEHACBHIIIEHHBINH Map, BIAKHOCTh BO3/YyXa;
TeMnepaTypa, BHYTPEHHSII SHEPIus, TEIJIOBOM JABUTATENb; JEMEHTAPHBIA AJEKTPUUECKUNA 3apsi,
AIEKTPUUYECKOE T0JIe, TPOBOJHUKU U JUANEKTPUKH, MOCTOSHHBIN 3JIEKTPUUECKUI TOK, MarHUTHOE
T0JIE;

- pa3nuyath SBICHUS MOCIE MPEIBAPUTENLHOTO O0CYXACHUS C TIEAaroroM (TErioBoe
pacipeHue/cxxaTue, Terionepeaaya, TeIIoBoe paBHOBECHE, CMaylBaHUE, KaMIIISIPHbBIE SBJICHHUS,
WCIapeHue, KOHJICHCallnsl, TUTAaBJICHUE, KpUCTa/IN3alus (OTBEpJeBaHue), KUTIEHUE, TeTIoneperaya
(TETIONpPOBOHOCTh, KOHBEKIIHS, H3IY4YCHHE); JJIEKTpU3alMs Tell, B3auMOICHCTBHE 3apsiioB,
Z[GﬁCTBI/If[ QJICKTPHUYCCKOI'0 TOKAa, KOPOTKOC 3aMbIKAHHC, BSaHMOHeﬁCTBHC MAarHuToOB, I[CI\/JICTBI/IG
MarHUTHOTO TIOJii Ha MPOBOJHHUK C TOKOM, JJIEKTPOMArHUTHAs WHAYKIHSA) MO OMUCAHUIO HX
XapaKTCPHBIX CBOMCTB ¥ Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIINUX JaHHOC (1)I/ISI/I‘I€CKO€ SBJICHHUC,

- pacro3HaBaTh ¢ IOMOIIBIO Mearora MposBIEHUE U3yUYEHHBIX (PU3NYECKUX SBICHUI
B OKPYXKAroIIeM MHUpPE, B TOM Yrclie GU3NYECKUe SBJICHHS B IPUPO/JIE: TOBEPXHOCTHOE HATSHIKEHUE U
KalWUIApHbIE SBJIEHUS B IPUPOJE, KPUCTAUIBI B mpupone, ndnydeHue CorHIa, 3aMep3aHue
BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHES, CHETa; JJIEKTPUYECKHUE SBICHUS B
aTMocdepe, dJIEKTPUUECTBO JKUBBIX OPTraHW3MOB; MarHUTHOE TOJIe 3eMJTd, Ipei( MOII0COB, POJIb
MarHUTHOTO TOJIA JUIs )KU3HU Ha 3eMJie, MOJSPHOE CUSIHUE; IIPU STOM MEPEBOIUTH MPAKTUUYECKYIO
3a/1auy B yueOHYIO, BBIICISATh CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKU (DU3UYECKUX SIBJICHUM;

- OIHCHIBATH TOJI PYKOBOJICTBOM II€JIarora ¢ 00Cy>KJIeHHEM TuTaHa paboThl H3yYeHHBIE
CBOMCTBA Tel M (UINYECKUE SBJICHHS, HCIONB3yd (QHU3NYeCKUe BEIMYUHBI (TeMIeparypa,
BHYTPEHHSISI SHEPTHs, KOJIMUECTBO TEIJIOTHI, yIeTbHas TEIIOEMKOCTh BEIIIECTBA, YACIbHAS TEII0Ta
TUTABJICHUS, YJENbHAas TEIUIOTa Mapoo0pa3oBaHUs, ylelbHas TeIJIOoTa CropaHus TOILIMBA,
KO3(1)(1)I/IHI/IeHT II0JIE3HOI'O HCﬁCTBI/IS[ TEMIOBOH MallrHbI, OTHOCHUTCJIbHAA BJIAXKHOCTH BO31YyXa,
ANEKTPUUECKUN 3apsill, CUJIa TOKa, SJEKTPUUYECKOE HaNpsLKEHHE, CONMPOTUBIIEHHE IPOBOJIHHUKA,
YACIBHOE COMPOTHURIICHHE BEIIECTBA, pad0Ta M MOIIHOCTh JEKTPUUECKOTO TOKA); TPHU OMHUCAHUH
MPaBWIBHO TPAKTOBAaTh C IOMOIIBI0 Meaarora (U3MYECKUH CMBICT HUCHOJB3YEMBIX BEIUYHH,
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00O3HAYeHHUS U EIUHUIBI (PU3MUYECKUX BEIMYUH, HAXOAUTH (HDOPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(Gu3MYeCKy0 BEIUYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTh TpaUKH H3yYEHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEIIMYMH;

- OIpeNeNIATh I0CIe NPEABAPUTENBLHOIO OOCYKIEHMs C IeJaroroM CBOHCTBa Tel,
¢bu3nyeckue ABICHUS U MPOLECCH, UCTIONIb3Ysl OCHOBHBIE MOJIOKEHHSI MOJIEKYJIAPHO-KUHETHYECKON
TEOPUU CTPOECHMS BEILECTBA, MPUHIMUI CYNEPIO3ULMU OJeH (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHs 3apsana, 3akoH OMa s ydacTka LeNHu, 3akoH [[coynsa—J/lenya, 3aKOH COXPAHEHUS
SHEpPIUU; TpPU OSTOM HAXOJAUTH CIIOBECHYIO (OPMYIMPOBKY 3aKOHAa M €ro MaTeMaTH4ecKoe
BBIp)KEHUE C ONOPOH Ha LM (pPOBBIE 00pa30BATENbHbIE PECYPCHI;

- COOTHOCHTB O]l KOHTPOJIEM Ie1arora (pu3nuecKue mpoueccs ¥ CBOWCTBA Tell, B TOM
YHUCJIE U B KOHTEKCTE CUTYyallMd MPAKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa, IpU IIOMOLIM Iefarora
BBISIBJIATh IPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHWE M3 1—2 JIOTMYECKHMX ILIAroB C
ormopoii Ha 1-2 uU3yYEHHBIX CBOMCTBA (PHU3MUECKUX SIBICHUH, (PU3MYECKHX 3aKOHOB WU
3aKOHOMEPHOCTE;

- pelarb THUIOBbIE pacu€THbIe 3ajaud B 1—2 faelcTBUS C ONOpPOW Ha alropuTM,
IIPEBApUTEIILHO Pa300paHHbIl COBMECTHO C IE€JaroroM, HCIOJb3Yysl 3aKOHbl M (HOpMYJIH,
CBsI3bIBaIOLME (PU3MUECKUE BEIUUYMHBI: HA OCHOBE aHalIM3a YCJIOBMS 3aJaud 3alHMChIBaTh KPaTKOe
yCJIOBHE, BBIABIATH HEJOCTAaTOK JNAHHBIX Ul peleHMs 3a/JauyM, BbIOMpPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOoAUMBIE JUIsI €€ pEeUIeHHs, MPOBOAUTH PAcYEThl M CPABHHUBATH IIOJIyYEHHOE 3HAYCHHE
($U3NIeCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

- UMETh MpeJCTaBlIeHHEe O NpolieMax, KOTOPble MOXKHO pEUIMTh IpPHU IOMOLIU
(U3NIECKUX METO/IOB TIOCIE MPEIBAPUTEIBHOTO OOCYKICHHS C MEAAroroM; UCHOJb3ysS OMHCAHUE
UCCIIEIOBAHMs, BBIACIATH IIPOBEPSEMOE IPEIIOJIOKEHNE, OLEHUBATh IPAaBUIBHOCTH MOPsAJKa
IIPOBEACHUS UCCIIEI0OBAHHUS, JI€]aTh BBIBOBI;

- YMeTh HaXOJMUTh C UCIIOJIb30BaHUEM LIM(PPOBBIX 00PAa30BATEIBHBIX PECYPCOB OIBITHI
10 HaOJIIOJICHUIO (PU3MYECKUX SIBICHUM MM (U3NYECKUX CBOWCTB TeNl (KamWUIIpHbIE SBJICHUS,
3aBUCHMOCTh JaBJIEHUS BO3[yXa OT ero oObéMma, TeMIeparypbl; CKOpPOCTH Ipoliecca
OCTBIBaHUS/HarpeBaHusl NpPU HU3IYYEHUH OT IBeTa H3JIydarollei/moriomamomed noBepXHOCTH;
CKOPOCTh MCIIAPEHHUsI BOJBI OT TEMIIEPATYPHI KUAKOCTH U IUIOLAAHN €€ OBEPXHOCTH; MIEKTPHU3ALUs
T€Il W B3aUMOJEUCTBUE DIIEKTPUYECKUX 3apsloB; B3aMMOICHCTBHUE ITOCTOSHHBIX MAarHUTOB,
BU3yaJIN3alMsl MarHUTHBIX TIOJIEd IIOCTOSHHBIX MAarHWUTOB; JEWCTBUS MAarHUTHOTO IIOJS Ha
IIPOBOJHMK C TOKOM, CBOMCTBA JIEKTPOMAarHuTa, CBOMCTBA JJEKTPOABUIATENS IOCTOSHHOTO TOKA):
(dbopMynupoBaTh IpOBEpPSEMBbIE MPEANONIOKEHHS, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
00OpYyZIOBaHUSI C OMOpPOM Ha CXEMY;ONHUCHIBaTh XOJ ONbITa U (OPMYJIHPOBATH BBIBOJBI O]
PYKOBOJICTBOM I1€J1arora;

- MMETh IPEICTaBICHUS O H3MEPEHUHM TEMIEpaTypbl, OTHOCUTEIIBHOW BIIAXKHOCTH
BO3/yXa, CHUJBbl TOKAa, HANpPSDKEHUS C HCIOJb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JIaTYUKOB
(¢u3NYecKUX BEIMYMH; MPU MOMOLIM IeJarora CpaBHUBATh PE3YyJIbTaTbl W3MEPEHUN € y4ETOM
3aJJaHHOI aOCOIOTHOM MOTPEIIHOCTH;

- MIPOBOAUTH COBMECTHO € MEAAroroM Mccie10BaHue 3aBUCUMOCTH OHON (GU3NYECKOM
BEJIMYMHBI OT JPYro C MCIOJNB30BAaHUEM MPSAMBIX H3MEPEHUH (3aBHCHUMOCTH CONPOTHBICHUS
[IPOBOJHUKA OT €ro MJIUHBI, IUIOIAAU IIONEPEYHOr0 CEYEHUS U YACIBHOIO COIPOTHUBIICHHUS
BEILIECTBA MPOBOJAHMKA; CHJIBI TOKA, UAYLIETO Yepe3 NMPOBOJHMK, OT HANPSKEHHs] HAa IIPOBOJHUKE;
HCCIIEIOBAaHNE IIOCIIEN0BATENBHOIO U NapauIeIbHOTO COESAMHEHMM IPOBOJHUKOB): IIAHUPOBATh
uccleoBaHue, coOupaTh YCTAHOBKY W BBINOJHATH H3MEPEHMs IOJ PYKOBOACTBOM II€Aarora,
cliefysl MpeUIOKEHHOMY IUIaHy, (PUKCHPOBaTh PE3yJbTaThl IMOJYYEHHOH 3aBHCHMOCTH B BHJIE
Tabiuil W rpaduKoB, JeNaTh BBIBOJABI MO pe3ylbTaTaM HCCIEIOBAHUS TOCIE OOCYXKIEHHUS C
[1eJ1arorom;

- COOTHOCHUTbH KOCBEHHbIE U3MEPEHUs (PU3NUYECKUX BEIUUYMH (yAeIbHas TEeIJI0EMKOCTh
BEIIECTBa, COMPOTHUBIIEHNE MPOBOJIHNKA, pa00OTa U MOUIHOCTh AJIEKTPUYECKOTO TOKA): C MOMOUIbIO
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mejarora IUTAHUPOBaTh M3MEPEHHs, COOMpATh HSKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys
IIPEI0KEHHOW NHCTPYKLUHU, ¥ BBIYUCIIATh 3HAYCHUE BEJIMYHHBI;

- coOmogaTh TpaBWiIa TEXHUKH 0e30MacHOCTH npu padoTe c  1abopaTopHBIM
000pyZI0BaHUEM IOCTIE MTPEIBAPUTEIHHOTO OOCYKICHHS C TIEIar0TroM;

- COIIOCTAaBJIATh C TOMOIIBIO IeAarora NPUHLMIbBI JEHCTBUS HM3Y4YEHHBIX HPUOOPOB
U TEXHUUYECKUX YCTPOMCTB C ONOPOH Ha MX OMMCAHMs (B TOM YHUCIIE: CUCTEMA OTOILICHHS JIOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEpPMETP, BOJBTMETP, CUETUYMK JJIEKTPUUECKON HHEpPruH,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, HArpPEeBaTEIbHbIE AIIEKTPOIPUOOPH! (IPUMEPHI), IIEKTPUUIECKHE
IIPEIOXPAHUTENHN;  AJIEKTPOMArHuT, AJIEKTPOJBUTATENb  IOCTOSHHOIO  TOKa), HCIOJb3YS
METOAMYECKHE MaTepuanbl O CBOMCTBaX (PU3MUECKUX SBICHUH U HEOOXOIUMbIE (PHU3UYECKUe
3aKOHOMEPHOCTH;

- pacro3HaBaTh I0CJI€ HPEIBAPUTEIBLHOIO OOCYXKIECHUS C IEAaroroM IpoCTble
TEXHUYECKHE YCTPOWCTBA M HW3MEPUTENbHBIE NMPHOOPHI IO CXeMaM M CXEMAaTHYHBIM PHUCYHKaM
(PKUAKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETpP, TMIPOMETp, ABUraTellb BHYTPEHHETO CropaHus,
ANEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMbI JJIEKTPUYECKMX LEeneil ¢ IOoCIeI0BaTe/IbHBIM U
napayieIbHbIM ~ COEIMHEHHEM 3JIEMEHTOB, COOTHOCSI YCJIOBHbIE O0O0O3HAUEHUS HIIEMEHTOB
3JIEKTPUYECKUX LETICH;

- IPUBOANUTH TMPUMEPBI/HAXOAUTh HMH(OpPMALMIO O MpuUMepax MPAKTUYECKOro
UCMOJIb30BaHU (PU3UYECKUX 3HAHUI B MOBCEJHEBHOM KHU3HU /IS oOecredeHus 0€30MacHOCTH Ipu
o0pamieHnu ¢ MpudOpaMu M TEXHUYECKHUMH YCTPOHCTBAMHU, COXPAHEHHS 3I0POBbSI M COOIIOACHUS
HOPM DKOJIOTHYECKOTO IOBEJCHHS B OKPYKAIOLIEN CPEE;

- OCYIIECTBIISTH C TOMOIIBIO TIEIarora MoucK nHpopMannuu GU3NIECKOT0 COACPIKaHUS
B ceTu lIHTepHeT, Ha OCHOBE MMEIOIMXCS 3HAHUH U NYTEM CPABHEHMS JIONOJHUTEIbHBIX
MCTOYHHUKOB BBIJICJIATh HH(POPMALUIO, KOTOpas SBISETCS HPOTHUBOPEYMBOM MIIM MOXET ObITh
HEJIOCTOBEPHOI;

- HCIOJIb30BATh MPU BBHIOJHEHUU YUEOHBIX 3a/laHU OTOOpaHHYIO I1€JaroroM Hay4Ho-
HOMYJISIPHYIO JIMTEPATypy (GHU3NYECKOTO COJEpXaHMs, CIPABOYHbIE MaTepHajbl, PECypChl CETH
WuTepHer; BiaaeTh npuémMamMu KOHCIIEKTHPOBAHHUS TEKCTa, NpeoOpa3oBaHMs HHPOpMAMH U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO C OIIOPOM HA aITOPUTM M YTOUHSIOLIUE BOIIPOCHI I1€1arora;

- CO3/1aBaTh 1101 PyKOBOJACTBOM I€Aarora ¢ 00CykKJAeHHeM IJIaHa paboThl MUCbMEHHBIE
U KpaTKHe yCTHbIE co00IIeH s, 0000mas nH(HOPMaLHIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO
colepKaHus, B TOM 4Hcie NYOJMYHO MPEACTABIATH  PE3YNbTaThl MPOEKTHOW  WMIIU
HCCIIEA0BATENBCKON JIEATEIBHOCTH; IIPU 3TOM I'PaMOTHO MCIOJIb30BaTh M3YYECHHBIM NOHATHUINHBIN
anmapar Kypca (pU3MKH, COPOBOXKIATh BBHICTYINICHHE MTPE3EHTALIEH;

- IIPYU BBITIOJTHEHUH YYEOHBIX MPOEKTOB M UCCIEIO0BAaHUM (PU3HUECKUX MPOLIECCOB O]
PYKOBOJICTBOM II€/1arora pacupenensTh 0043aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTABIEHHBIMU
3aJladyaMM, CJECIWUTH 3a BBIIOJIHEHWEM IIIaHa JEHUCTBUH U KOPPEKTHpPOBAaTh €ro, aJeKBaTHO
OLICHMBAaTh COOCTBEHHBIH BKJIAJ B J€ATEIbHOCTh TPYIIIbI; BBICTPAWBAaTh KOMMYHUKATHBHOE
B3aUMO/ICHCTBHE, IPOSBIISSA TOTOBHOCTh pa3peniaTb KOH(QIUKTHI.

9 Knacc

[IpenMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(HOPMHPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:

- OPHEHTHPOBAThCS B MOHATUSIX M OMEPUPOBATh UMM Ha 0a30BOM YpPOBHE: CHCTEMa
oTcué€ra, MaTepHalbHas TOYKA, TPACKTOPHs, OTHOCHTEILHOCTh MEXaHHYECKOTO JBHIKCHHS,
nedopmanus (ynpyras, TiacTU4ecKas), TPEHUE, YeHMpoCmpeMumenbHoe YCKoOpeHue, HeBECOMOCTb
U TIepEerpy3KH; IIEHTP TSDKECTH; aOCOJIOTHO TBEPAOE TEJO, IEHTP TSHKECTH TBEPAOTO Tea,
paBHOBECHE; MEXaHWYeCKHMEe  KoNeOaHWs W BOJNHBI, 3BYK, HMH(Pa3BYK H yIbTPa3BYK;
JNIEKTPOMArHUTHBIC  BOJIHBI, IlIKajda O3JCKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh W
IaTbHO30PKOCTh, CHEKMpPbl UCHYCKAHUA U NOo2loweHus; anbda-, Oera- W ramMMa-u3IydeHHs,
W30TOIIBI, SIICPHAS SHEPTeTHKA;
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- COOTHOCHUTH SIBJICHHS TIOCJIE€ MPEABAPUTENBHOrO OOCYXJEHUS C IEeJarorom
(paBHOMEpPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEMHOE JABUKEHHE, pABHOYCKOPEHHOE NPSIMOJIMHENHOE
JBM)KEHUE, CBOOOJHOE IMaJeHUE TeJl, PABHOMEPHOE JIBUKEHHME IO OKPYKHOCTH, B3aUMOJIEHCTBHE
TeJ, pPEaKTUBHOE JBIDKCHHME, KoJjeOaTenbHOE JABIDKEHHE (3aTyXalollde W BBIHYXKICHHBIC
KosnebaHusA), PE30HAHC, BOJHOBOE  JIBWXKCHME, OTPaXEHHUE  3ByKa, IPSMOJIMHENHHOE
pacnpoCTpaHEHUE, OTPAKCHHE M IIPEIOMIICHUE CBETa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasjioxeHue Oeoro cBeTa B CIEKTP U CIIO0KEHHE CIEKTPAJbHBIX I[BETOB, AMCIIEpPCUs CBETa,
€CTECTBEHHAs PaJHOaKTUBHOCTh, BOBHUKHOBEHUE JIMHENUATOrO CIIEKTPa U3JIy4Y€HHUsI) [0 ONUCAHUIO
UX XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOLINX AAHHOE (GU3NYECKOE SIBJICHUE;

- pacro3HaBaTh ¢ MOMOIIBIO MEAarora MposBICHNE U3YYEHHBIX (PU3MUECKUX SBICHUH
B OKpy’KaromeM mupe (B TOM uucie (U3NYECKHUe SBICHHS B TMPUPOJE: NPWIMBHI U OTIHBHI,
nBrkeHue I1aHeT CONHEYHON CUCTEMBI, PpEaKTUBHOE JBHKEHHUE KUBBIX OPIaHU3MOB, BOCIIPUATHE
3BYKOB JKMBOTHBIMH, 3€MJICTPSICEHUE, CECMUYECKUE BOJIHBI, [IyHAMH, 3XO0, [IBETA TEJl, ONTUYECKHE
SBJICHUSI B IIPUPO/IE, OMOJIOrHUECKOe AEHCTBUE BUAMMOTIO, yIbTPa(pUOIETOBOIO U PEHTI€HOBCKOTO
U3JIy4YEHUH; €CTECTBEHHbIN PAaJUOAKTUBHBIA (POH, KOCMHUYECKUE JTy4YH, PaJUOAKTUBHOE U3JIy4yEeHUE
IPUPOJHBIX MUHEPAJIOB; AEUCTBUE PAJHMOAKTUBHBIX U3TyYE€HUI HA OPraHU3M UEJIOBEKa), IPU ITOM
[0/ PYKOBOJCTBOM II€Jarora IEpeBOAUTH MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBLIEIATH
CYIIECTBEHHbIC CBOMCTBA/IPU3HAKU (PU3HUECKUX SBJICHUMH;

- OIMCHIBATh O]l PyKOBOJICTBOM I1€Jlarora ¢ o0CyKJI€HUEM IUIaHa pabOoThl U3yYEHHbIE
CBOHWCTBA TeNl M (PM3UYECCKHE SIBICHUS, UCTIONB3YS (PM3MUECKUE BETHMUUHBI (CPEAHSSI 1 MIHOBEHHAS
CKOPOCTb Te€Jla IIPM HEPaBHOMEPHOM [BIKEHUM, YCKOPEHHUE, IE€pEeMELIEHHUE, IIyThb, YIJIOBas
CKOpOCTb, CHJIa TPEHHMs, CHJIA YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOJIHOrO MajeHUs, BEC
Tesa, UMIYJbC TeJIa, UMITYJIbC CHIIbI, MEXaHWYecKas paboTa U MOLIHOCTb, TOTEHLUAIbHAS YHEPIUs
Tena, IOJHATOrO HaJ IOBEPXHOCTBIO 3€MJIM, NOTCHIMAIBHAS JHEPTHUs CKATOW IPYKHUHBI,
KMHETHYECKasi SHEprus, IMOJIHAs MEeXaHW4ecKas SHEeprus, Mepuoj] U yacroTra KojeOaHWH, IIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, [10KA3aTelb MPEIOMIIEHHS CPENIbl); MPU
ONMCaHUM C TOMOINBIO YUUTENs MPAaBUIBHO TPAKTOBaTh (PU3MUECKUIl CMBICI HCHOIb3YyEMBIX
BEJIMYMH, 0003HAYEHUS U €AUHUIIBI (PU3NYECKUX BEJIMYMH, C OMOPON HAa METOJUYECKHX MaTepuas
HaXoAUTh (OPMYJIbl, CBS3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMYHMHY C APYrMMH BEIMYMHAMH,
CTPOUTH IPaQUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIUYUH;

- XapaKTepu30BaTh MOCIE MPEeIBAPUTEIBHOTO 00CYKICHH C TIeJar0roM CBOICTBa Tell,
¢u3nueckue SIBIEHUS M MPOLECChl, UCIONb3ySd 3aKOH COXPAaHEHHUS SHEPruH, 3aKOH BCEMHPHOIO
TATOTEHUSA, IPUHLIUI CYNIEPIIO3ULIMM CUJI, IPUHLUII OTHOCUTEIbHOCTH ['anuies, 3akoHbl HproToHAa,
3aKOH COXPAHEHMS MMIIYJIbCa, 3aKOHBI OTPAXKEHUS U INPEIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS
3apsAI0BOIO M MAacCOBOI'O 4YHCEN IIpU SACPHBIX peaklUUsAX; IMPU 3TOM HAXOJUTh CIIOBECHYIO
(GOopMyIHMpPOBKY 3aKOHa M €ro MaTeMaTHYeCKoe BbIpaXEHHE ¢ Omopol Ha 1upoBbIE
o0pa3oBaTeNbHbIE PECYPCHI;

- COOTHOCHTB IOJI KOHTPOJIEM IeAarora (pu3nuecKkue npoueccsl U CBOMCTBA TeJ, B TOM
YHUCJIE U B KOHTEKCTE CUTYyallil MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBISBIIATH P ITOMOIIN
nejarora MPUYMHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 2—3 JIOTHYECKUX IIaroB ¢
ornmopoil Ha 2—3 U3YYEHHBIX CBONCTBA (PU3MYECKUX SBIEHUH, (U3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

- peniaTh THUIOBBIE PACYETHBIE 3a7a4d B 1—2 JEWCTBUSA C ONOPOM Ha AITOPUTM,
MpeBAPUTENIbHO pa300paHHBIH COBMECTHO C, MCIOJBb3YyS 3aKOHbI U (OPMYIIbI, CBSA3bIBAIOLINE
¢u3nyeckre BENMYMHBI: HAa OCHOBE aHajM3a YCIIOBHs 3a/aud 3allMChIBaTh KpPaTKOE YCJIOBHE,
BBISIBJISITH HEAOCTAIOINE WM U30BITOUHBIE TaHHBIE, BBIOMPATh 3aKOHBI U (OPMYJIIbI, HEOOXOAUMbIE
JUIsL PELICHHs, IPOBOAUTH pPAcdy€Tbl M OLEHUBATh C IIOMOIUBIO YUMUTENIs PpPEaTuCTUYHOCTD
MOJIYYEHHOT0 3HAUeHUS (PU3HUECKON BEIUYUHBL;

- UMETh MpPEJCTaBICHHE O NpoOJIeMax, KOTOPbIE MOXKHO PELIUTh MpU HOMOIIU
¢u3n4YecKUX METOJOB; HCIIOJIb3Ysl ONHMCAHHE HCCIENOBaHMs, IIOCIE IPEIBAPUTEIBHOTO
OOCYXXJIEHUsI C TENaroroM BBLIESATH IPOBEPSIEMOE MPENAIOJIOKEHUE, OLIEHUBATh MPaBUIbHOCTh
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Mopsiika TPOBEACHUS  HCCIEIOBAaHUS, JeNaTh BBIBOABI, WHTEPIPETUPOBATH  PE3YJIbTAThI
HaOJIIOZICHUH U OIIBITOB;

- YMETh HaXOIHTh C UCIIOJIIb30BaHUEM IIH(PPOBBIX 00pa30BATEIbHBIX PECYPCOB OIBITHI
10 HAOMIOACHUIO (DPU3NYECKUX SIBICHUH WM (PU3MYECKHX CBOWCTB TeJ (M3ydeHHE BTOPOTO 3aKOHA
HreroToHa, 3aKOHA COXpaHEHUS YHEPTUH; 3aBUCHMOCTb IEPHOIa KOJIeOaHUI MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTH NPYKUHBI M HE3aBHCUMOCTb OT aMIUIUTYABl MalbIX KoJeOaHWil,
NPSIMOJIMHEHHOE PacIpOCTPaHEHHUE CBETA, PAa3JIOKEHUE OEJIOro CBeTa B CIIEKTP; U3yYCHHE CBOWCTB
n300pakeHUs] B IUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs INpeaMeTa B COOHMpAloIel JIMH3E;
HAOJIOZICHNE CIUIONIHBIX M JIMHEHYaTBhIX CIEKTPOB W3JYYEHHUs): CaAMOCTOSATENBHO COOUpPATh
YCT@HOBKY M3 M30BITOYHOTO0 HabOpa 00OpYAOBaHUS C ONMOPOW HA CXEMY;ONHUCHIBATH XOJ OMbBITA U
€ro pe3yJbTaThl, (POPMYIHUPOBATH BBIBOIBI 0] PYKOBOJICTBOM IEIarora;

- MPOBOJIUTH MPH HEOOXOJUMOCTH CEPHIO MPSMBIX M3MEPEHHI, ONpeneNss CpenHee
3HaUCHUE U3MEepsieMOol BelW4YuHBI ((POKYCHOE paccTOsHHE COOMpAIOIIei JIMH3BI); 0OOCHOBBIBATH
BBIOOp CrIocO0a U3MEPEHHSI/U3MEPUTEITLHOTO TPHUOOpa;

- MPOBOJIUTH COBMECTHO C TIE€JAaroroM HCCIECIOBAaHUE 3aBHCUMOCTEH (U3NYECKHX
BEJIMYMH C UCIOJb30BAHUEM TPSIMBIX H3MEPEHUH (3aBUCHMOCTh IIyTH OT BPEMEHU NIpHU
PaBHOYCKOPEHHOM JBM)KEHUHM 0€3 HadaJbHOW CKOPOCTH; Ieproja KoJeOaHMH MaTeMaTHdecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBHCUMOCTH YIJla OTPAXXCHHS CBETa OT yIja MaJeHHUs W yria
MPEJIOMIICHHUSI OT yIJia MajeHus): mocie OOCYXACHUS MO/ PyKOBOJACTBOM TI€/arora IjIaHUpPOBaTh
UCCIIeIOBAaHNE, COOMpPATh YCTAaHOBKY, (UKCHUPOBATh pE3yAbTAThl TOJTYYEHHOW 3aBHCHMOCTH
(bU3NYECKUX BETUYMH B BUJIE TAOJIUI] U TPApHUKOB, JA€TIaTh BEIBOBI M0 PE3yJIbTaTaM UCCIIEIOBAHMS;

- COOTHOCHTH KOCBEHHBIE H3MEpeHHs (U3UYECKUX BEIUYHUH (CPEAHSS CKOPOCTh H
YCKOPEHHUE Tella P PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHE CBOOOIHOTO MaJICHUS, KECTKOCTh
NPYXUHBL, KO3()PUIMEHT TpeHUs CKOJBKEHHs, MEXaHWYecKas pabdoTa M MOIIHOCTh, YacToTa U
MEepUoJT KoJieOaHU MaTEeMAaTUYECKOTO M MPY)KUHHOTO MAasSTHUKOB, ONTHYECKAsl CHJIa COOMparomien
JMH3BI, PAaIUOAKTUBHBIA (OH): C MMOMOIIBIO TeJarora IUIAHWPOBAaTh HW3MEPEHHUs; coOuparthb
HKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJHATh MU3MEPEHHUs, CIeays MpeI0KeHHOW MHCTPYKLUY;
BBIYUCIIATh 3HAYCHHE BEITMYMHBI M aHAJTM3UPOBATH MOJYYCHHBIC PE3YJbTAThl C YUETOM 3aJlaHHOU
MOTPELIHOCTH U3MEPEHUI];

- coOnrofaTh MpaBWia TEXHUKM O€30MacHOCTH Ipu padboTe ¢ J1abopaTOPHBIM
000pyZI0BaHUEM ITOCTIE MTPEIBAPUTEIHHOTO OOCYKICHHS C TIEJarOTOM;

- COIOCTABJIATH C MOMOIIBIO MEJarora OCHOBHBIC MPU3HAKU M3YUEHHBIX (PU3NUYECKUX
MoJiesiel: MaTepHuaibHas TOUKa, a0COIIOTHO TBEPAOE TEJI0, TOUEUHbII HCTOUYHHK CBETA, JIy4, TOHKas
JWH3a, TUTAHETapHas MOJENbh aToMa, HYKJIOHHAs MOJIENb AaTrOMHOTO spa C ONOpod Ha
METOAMYECKHE MaTepHallbl;

- XapaKTepu30BaTh IOCIE MPEABAPUTEIBHOTO OOCYXICHHUS C TeNaroroM MPHHIUIIBI
JEWCTBUSI M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOpPOH HA WX OMHCaHUS (B TOM
qucie: CIUJOMETp, HaTYMKU IOJOXKEHHUs, PACCTOSHUS W YCKOPEHHUs, pPaKeTa, 3XO0JOT, OYKH,
nepuckon, (oToamnmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa),
UCTOJB3Ys U(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI;

- WCTOJB30BaTh TIOJ] PYKOBOJICTBOM TI€arora CXeMbl M CXEMaTHYHBIE PHCYHKH
M3YYEHHBIX TEXHUYECKUX YCTPOWMCTB, M3MEPHUTEIBHBIX MPUOOPOB W TEXHOJOTUYECKHUX IMPOIECCOB
IPU pPelIeHnH y4eOHO-TIPaKTUYECKUX 3a/1a4; ONTUYECKHE CXEMBI /Ui TIOCTPOSHUS U300paKeHU B
TUTOCKOM 3€pKaJie M COOMpPAIOIIEH THH3E,

- NPUBOANUTH TNPUMEPBI/HAXOAUTh HMH(OpPMAIMIO O TMpUMepax MPAKTHYECKOTo
UCMOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM KM3HU JUIsI 0OecriedeHus: 6e30MacHOCTH TpU
oOpamieHnu ¢ MpUOOpaMu M TEXHHYECKHUMH YCTPOWCTBAMH, COXPaHEHHs 3/I0POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT 0 TIOBEICHUS B OKpYXKarolei cpere;

- OCYIIECTBIISITH TI0J] PYKOBOACTBOM Iiefarora MOWCK HHMOpMAIu (PH3HIECKOTO
coZiepKaHus B ceTH MIHTEpHET, cCaMOCTOSTETFHO (OPMYIIHPYS MMOMCKOBEIM 3alipoc, HAXOIUTh ITYTH
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OTIpeJIeJICHUs] JTOCTOBEPHOCTH IMOJyYEeHHOH WHGpOpMAlMM HAa OCHOBE HUMEIOIIUXCS 3HAHWNA U
JIOTIOJIHATENIBHBIX HCTOYHUKOB;

- MCIOJIb30BATh TP BBHIIIOJHEHUN YYEOHBIX 3a/JaHIH OTOOpaHHYIO IIeJaroroM Hay4Ho-
MOMYJISIPHYIO JIUTEPATypy (U3NYECKOTO COJACpXKAaHMSA, CIIPABOYHBIE MAaTEpHajbl, PECYpChl CETH
WuTepHer; BnaseTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHPOpPMALUU U3
OJIHOM 3HAaKOBOM CHCTEMBI B JIPYTYIO C OIOpPOM Ha alrOpPUTM M YTOUHSIOLIUE BOIIPOCHI IIE€Arora;
co3JlaBaTh I10Jl PYKOBOJCTBOM Iefiarora ¢ oOCY>KAECHHEM IlIaHa paboThl MUCHbMEHHBIE U YCTHBIE
cOOOIIeHNsI Ha OCHOBE HMH(OPMAIMM U3 HECKOJBKHX HCTOYHHKOB (H3UYECKOTO COJCepKaHUS,
NyOJINYHO NPEACTaBIATh PE3yJbTaThl HNPOEKTHON WM HCCIIEA0BATEIbCKOW NESATEIbHOCTH; MpPHU
3TOM T'PaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBINA ammapaT U3ydyaeMmoro pasjaena (U3uKd U
COIIPOBO’KAATh BBICTYIIJICHHE IIPE3eHTalKel ¢ yuéToM 0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

Temarnyeckoe IUIAHUPOBAHHUE M KOJMYECTBO YACOB, OTBOAMMBIX Ha OCBOCHHME KaXKIOW TeMbl yueOHOro npeaMera «Du3nka» aaanTHPOBAHHOM
OCHOBHOH 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O 00I11ero 00pa3oBaHMs 00yUarouXcs ¢ 3a/1ePKKOH ICUXUYECKOTO pa3BUTHS, B LIEJIOM COBIAal0T
C COOTBETCTBYIOIIIUM pa3/eoM paboueit mporpamMMbl yueOHoro mpeamera «Dusuka» o0pazoBarenbHON MPOrpaMMbl OCHOBHOTO OOIIET0 0Opa30BaHusI.
IIpu stomM Opranuszanusi BIpaBe caMa BHOCUTh M3MEHEHHUS B COJAEp)KaHME U paclpeeseHHe ydyeOHOro marepuaina Mo rogaMm oOydeHHs, B
MOCIIEIOBATEILHOCTh M3YYECHUSI TEM M KOJIMYECTBO YacOB HAa OCBOCHHME KAKIOW TEMBI, ONpEICICHHE OPraHW3allMOHHBIX (OpM OOydeHHUsS W T.II.
O00CHOBaHHOCTh JJTaHHBIX M3MEHEHUIl omnpernensercs BbIOpaHHbIM oOpa3oBarenbHO opranuzaunueil YMK, nHauBuayaqabHbIMU NCUXO(PU3MUECKUMU
0COOEHHOCTSIMU KOHKPETHBIX oOy4aromuxcs ¢ 3I1P, crenenpro yCBOGHHOCTH UMM YY€OHBIX TEM, PEKOMEHIAIHUAMH 110 OTOOPY M aJlanTaluy YIeOHOTO
Mmarepuaia no ¢usuke, npeacraBieHHbIMU B [loscHUTENEHOMN 3anMCKe.

7 KJIACC (68 u)
Temarnueckuit OCHOBHBIE BUBI AEATENBHOCTH yYalUXCsl
OcHOBHOE cofiep KaHue . .
070K, TeMa (Ha ypoBHE y4eOHBIX NEHCTBUIA)
Paznen 1. ®usuka u e€ poib B HO3HAHUH OKpYXKarollero Mupa (6 1)
®usuka — Hayka Ousznka — Hayka O npupone. SIBneHus | BoliBieHHe OCHOBHBIX Pa3iM4yMii MPU MOMOIIM Ieaarora Mexny (U3HYEeCKMMH M XUMHUYECKUMU
o npupoze (2 1) mpupons  (MC®).  ®usmueckume  sBuenus: | mpespamenusmu (MC — xumus).
MEeXaHHYeCKHue,  TeIIOBble,  JJIEKTpHuUeckue, | Pacmo3HaBaHue M kiaccuukanus mociae OOCYXKIEHHS C IeJaroroM IpH IMOMOIIM HaBOIIIINX
MarHUTHbIE, CBETOBBIE, 3BYKOBEIE. BONPOCOB  (U3UYECKUX SBICHUH: MEXaHWYECKUX, TEIJIOBBIX, JJIEKTPUYECKHX, MAarHUTHBIX
U CBETOBBIX.
Habmonenue n onncanne Gpu3n4ecKux SBJICHUH Ha 6a30BOM YpOBHE.
Ousnueckue dm3nueckue BEJIMIHHBL. Wsmepernne | OnpeneneHne IpH IMOMOIIN NIe1arora IeHbl JeNICHHS KAl H3MEPHUTEFHOTO Iprudopa.
BEJTUYHHBI (2 1) ¢busIecKnx BEIHYUH. Dusuueckue | VI3amMepeHne 1o oOpasily IO PyKOBOJCTBOM II€arora JIMHEHHBIX pa3MepoB Tel M MPOMEXYTKOB
npubopei®llozpewnocme usmMepeHuii. | BpEMEHU C y4ETOM MOTPELIHOCTEN.
MexayHapoaHasi CHCTEMA €AUHUII. W3mepenne 1o o0Opasiyy 1moJ1 pyKOBOACTBOM IIeAarora o0bEmMa xXuAKOCTH U TBEPIOTO Telna.
Hemoncmpayuu’ W3mepenne mo o0pasiy moj PyKOBOJACTBOM II€Aarora TeMIiepaTypbl IPH HOMOIIM >KHAKOCTHOTO
L.  MexaHuuecKue, TEIUIOBBIC, JJIEKTPHUYECKHE, | TEPMOMETpa U JaTYMKa TEMIepaTyphl.

®> MC — 3/eMEHTHI COJIEPKAHHS, BKITFOUYAIONIME MEKIPEIMETHBIC CBSI3H, KOTOPBIE MOJPOGHEE PACKPHITH B TEMATHUECKOM IUTAHHPOBAHUH.
6KprI/IBOM 0003HaueH y4eOHbIH MaTepHal, KOTOPBIi H3y4aeTcs, HO HE BBIHOCHTCS Ha MPOMEXYTOYHYIO U UTOTOBYIO aTTECTALHIO.

"Bee Jlemonctpanuu u JlaGopaTopHbie pabOTHI, NPEACTABICHHBIC B COACPIKAHMH, IOMYCKACTCS(MOXKHO) MPOBOMMTH, HCIIONB3YsS WH(OPMAIMOHHBIE W JICKTPOHHBIC TEXHONOTHH (IH(POBHIC
00pa3oBaTenbHbIE PECYPCHI).
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P

MarHUTHbIE, CBETOBBIC SIBIICHHMSI.
®uznueckre NpuOOPHI U IPOLETypa IPSIMBIX

N3MEpEeHN aHAJIOTOBBIM U LU(BPOBBIM IPHUOOPOM.

Jlabopamopuwie pabomul u onvimoi.

1. Omnpenenenne LEHBI JICTICHUSI

N3MEPHUTEIHEHOTO npudopa (ucnone3ys

TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).

2. W3mepeHne pacCTOSHHM.

3. W3meperne  o0béMa

TBEPIOTO TENa.

4, Onpedenenue pasmepos Maibix me.

5. H3mepenue Temmeparypbl IpU TTOMOIIN

KHJKOCTHOTO TepMOMeTpa u JlaTYNKa

TEMIIEPaTypHl.

6. IIpogedenue uccredosanus no npogepke

2unomesvl:  OAIBHOCMbL — NOAéMA  Wapuxa,

NYWEHHO20 20pU3OHMANbHO, mem 0Ooabule, Yem

bonbue gbicoma nycka.

KHUIKOCTH n

BrInonHeHHe HECIOXKHBIX TBOPYECKUX 3aJaHUN C ONOpOM Ha anropuTM, MpeaBapUTEIbHO
pa3o0paHHBII € TMEJaroroM MO TOHCKY CIIOCOOOB HM3MEPEHHsS HEKOTOPhIX (H3MYECKUX
XapaKTEepUCTHK, HAIPUMEDP, Pa3MEPOB MaJlbIX 0OBEKTOB (BOJIOC, TPOBOJIOKA), YIAIEHHBIX 0OBEKTOB,
OOJIBIINX PACCTOSHUN, MAJIBIX IPOMEXYTKOB BpeMeHH. OOCyKaeHHe TpeyiaraeMpIX croco0oB.

EcrectBenHo-
HAay4HbI METOJ
mo3HaHus (2 u)

Kak ¢usuka u [pyrue eCTeCTBCHHBIC
HAyKH  HW3y4alT npupoay. Ecmecmeenno-
HAyuHblll ~ MemoO  NO3HAHus:  HaOI0OeHue,
NOCMAHOBKA HAYYHO2O BONPOCA, BbIOBUICEHUE
2unomes, 9KCNepuMeHm HnO NposepKe cunomes,
obvacHenue Habaodaemoco asenenus. Onucanue
Qusuueckux a6neHUll ¢ NOMOUubI0 Mooenell.

[penmer u MeTOIBI GUUKH.
Lemoncmpayuu
OmnpeneneHne MOTPEITHOCTH YKCIICPUMEHTA.

BriaBHKeHME TUIIOTE3 TOCIIE MIPEBAPUTEIHLHOI0 O0CYKICHHS C IIearoroM, 00BSICHAIOUINX IPOCThIE
SBJICHUS, HAIIPUMED:

— [I04YEMY OCTaHaBIMBACTCS IBUXKYILEECS 110 TOPU3OHTAILHON IIOBEPXHOCTH TEINO;

— [I04YEMY B JKapKy0 IIOTOJly B CBETJION OJIEXkKE IPOXJIAHEN, UEM B TEMHOM.

Bp100p cioco60B MPOBEPKH IMIIOTE3 U3 HPEJIOKEHHBIX 1E1ar0roM.

Habnrogenne mpeIoKEHHBIX IEJaroroM MCCIEIOBaHUM IO TNPOBEpKe KaKOH-THOO THIIOTE3bI,
HampuMep: JAJIBHOCTh NOJIETA INApHKa, MYIMIEHHOTO TOPU30HTAJIbHO, TeM OoJjblie, yeMm OoJiblne
BBICOTA ITyCKa.

[TocTpoeHne CcOBMECTHO € MENaroroM IMPOCTEHINNX Mozeneld (U3MYECKHX sIBICHUH (B BHae
PHCYHKOB WJIM CXEM), HallpUMep IaJieHHe TpeMeTa; MPSIMOIMHEHHOE paclipoCTpaHeHNE CBETa.

Pasnen 2. TlepBoHavyanbHBIC CBEJCHUS O CTPOCHUH BemiecTsa (5 1)

Crpoenue
BemiecTna (1 1)

CrpoeHre BEIIeCTBAa: aTOMBI M MOJEKYJBI, UX
pasmepovl. Onvimovl, 00KA3bIGAIOWUE OUCKPEMHOE
cmpoenue seujecmaa.

Jlab6opamopruie pabomei u onvimei®.

OneHka amaMeTpa aTtomMa MeETOZOM psAnoB (c

HaGmonenne u MHTEpIpeTays COBMECTHO C II€aroroM ONbBITOB, CBUAETEIbCTBYIOIINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHHH BEIECTBA: OIBITHI C PACTBOPEHNEM PA3IMYHBIX BEIIECTB B BOJIE.

OrmeHka IMpY TTOMOIIM TEXHOJIOTHYECKOM KapThl pa3MEpoOB aTOMOB M MOJIEKYT C HCIIOJIB30BAaHHEM
¢oTtorpaduii, MOTyIEHHBIX HA AaTOMHOM CHJIOBOM MHKpockore (ACM).

Omnpenenenue mocnie MpeIBapUTENbHOTO 00CYXKICHUS C IEJAroroM pa3sMepoB MaJIbIX TEIl.

8 31ech M lanee NPUBOAUTCS PACIIUPEHHBIH IIepeyeHb J1Ia00PaTOPHBIX PadOT U ONBITOB, 3 KOTOPOIO YUYUTEIIb AeNIaeT BHIOOP 110 CBOEMY YCMOTPEHHUIO U € Y4ETOM CIIMCKA SKCIIEPUMEHTAIbHBIX 331aHHUH,

npeiaraeMeix B pamkax OI'D mo ¢usuke.
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HCTIONB30BaHUEeM (hoTOTpadwmii).

JIBrKeHNE

M B3aUMOJIEHCTBU
€ JaCTHIL
BemecTBa (2 )

JBmxenne yactun BeniecTBa. CBsA3b CKOPOCTH
JBUKEHMSI 4acTUL ¢ Temneparypoil. bpoyHoBckoe
nBikeHne, nuddysusa. Bzaumooeticmsue wacmuy
sewjecmea: NPUMAICeHUe U OMmanKueanue.

Lemoncmpayuu
Habnronenue 6pOyHOBCKOTO JIBUKCHUS.
Habnronenue muddysuu.
8.Habniooenue sAenenull, O00BACHAIOUWUXCS
npumaAdceHuem Ul  OMMAIKUGAHUeM Hacmuy
seujecmaa.

Jlabopamopuvie pabomul u onvimol
L.Oyenxa ouamempa amoma memooom psoo8 (c
ucnonvzoganuem pomoepaguii).

?.OMBITHI 110 HAOTIOACHHIO TEIUIOBOTO PACIIMPEHHUS
ra3os.

8. OWBITBI O  OOHapYXEHHIO JIEHCTBHSA
MOJICKYJIIPHOTO HPHUTSKSHUSL.

CHII

Habmronenne u 00bsICHEHHE TP TOMOIIH ITeAarora OpOyHOBCKOTO IBIKCHUS U ABIeHU quddy3nn.
[IpoBeneHne n OOBACHEHHE C OMOPOIl Ha ANTOPUTM, NPEIBAPHUTEILHO PAa300paHHEBIN C IeIaroroM
OIIBITOB 10 HAOIIOJICHNIO TEIUIOBOTO PACIIUPEHNUS Ta30B.

[IpoBeneHne m OOBSACHEHHE OIBITOB C ONOPOH HA ajlrOPUTM, HpPEABAPUTEIHHO DPa30OpaHHBIA ¢
IEIaroroM 1o 00HAPY KEHHUIO CHJI MOJIEKYJIIPHOTO TIPUTSDKEHHUS ¥ OTTAJIKUBAHUS.

ArperaTHble
COCTOSIHUS
BermiecTna (2 u)

ArperatHbie COCTOSIHUSI BEIIECTBA: CMpOCHUE
2a308, Jlcuokocmet u MeepovIX
(kpucmanauueckux) men. Bzaumoceasv medcoy
CBOUCMBAMU  BEWECTNE 6 DA3HBIX dA2PecamHblX

OmucaHne 10N PYKOBOJACTBOM Iiearora (C HCIIOJIb30BAHHEM IIPOCTBIX MOJENEH) OCHOBHBIX
pa3Iu4uii B CTPOSHUM Ia30B, )KUJIKOCTEM U TBEPABIX TEIL.

HauvanpHble NpeACTaBICHHS O MaJOM CXKUMAEMOCTH JKHUAKOCTEH M TBEPABIX Tel, OOJBIIOM
C)KMMAEMOCTH T'a30B.

cocmoAnuAx U ux  amomno-monexynapnvim | OObsAcHeHHe Ha 6a30BOM YpOBHE IO KOHTPOJIEM IeJlarora 0 COXpaHeHHH (OPMBI TBEPABIX TN U
cmpoeHueM. Ocobennocmu azpecamubix | TEKy4eCTHU KUIKOCTH.
COCMOSHULL 600bL. Habmronenue 3a onpITaMy, JOKA3bIBAIOIUMH, YTO B TBEPIOM COCTOSIHUM BOJIBI YACTHUIIBI HAXOSATCS B

Jlemoncmpayuu CpeHeM Jalbllle APYT OT Apyra (INIOTHOCTh MEHBIIE), YEM B JKHJIKOM.

1. Habmonenne muddysum. VYcraHoBieHHE € ONOPOM Ha IUAAKTHYECKWH Marepuall IPOCTBIX B3aUMOCBS3EH MEXIY
O0COOCHHOCTSIMH arperaTHbIX COCTOSHHH BOJBI M CYIIECTBOBAHHEM BOJHBIX opraHusmoB (MC —
6uonorus, reorpadus).

Paznen 3. [IBmwxenue u B3aumozeiicteue ten (21 u)

MexaHunyeckoe
nBrKeHue (3 9)

Mexannueckoe JABHKeHHE. PaBHOMepHoe u
HepaBHOMepHoe JBIkeHHe. CkopocTb. Cpeodwsist

CKOpOCMb  NpU  HEPABHOMEPHOM  OBUIICEHUU.
Pacuér myTu u BpeMeHU IBUKEHUSI.
Jemoncmpayuu

1.HabGmroneHne MeEXaHUYECKOTO ABIKEHHUS TeIa.

2.U3mepenne
JIBHIKCHUSL.

CKOpOCTH NIPSIMOJIMHENHOTO

Hccnenosanue paBHOMEPHOTO JIBUXKEHHS M ONpPEJIeTIeHHE ero NPU3HAKOB MOCHe MPEIBAPUTEIHLHOTO
00CYXICHUSI C TIETarOrOM.

Hab6mtoieHne HepaBHOMEPHOTO JIBUWKEHHS M OTIPEJISTICHHE €r0 OTJINYUI OT PABHOMEPHOTO JIBIIKCHUS
MOCJIE TMPEBAPUTEILHOTO OOCYKICHUS C TIEJArOTOM.

Peuierre TUMOBBIX pacu€THBIX 3aj7a4 B 1—2 [eWCTBHS C OMOPON HAa aIrOPUTM, MPEIBAPUTEIHLHO
paso0paHHBEI COBMECTHO C II€JaroroM Ha OINpeieseHHe MyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO
JABUXKCHUS.

AHaIM3 P MOMOIITH TieJarora rpaduKoB 3aBUCHMOCTH TIYTH W CKOPOCTH OT BPEMCHH.




29

Jlabopamopmvie pabomvl u onvimul
1.0Onpenencune CKOpOCTH PaBHOMEPHOTO
IBWKCHHS  (WIApUKa B XKUAKOCTH,  MOJIEIH
ANEKTPHYECKOTO aBTOMOOMIIA | T. I1.).
2.0mnpenencHue CpefHeH CKOPOCTH CKOJBKEHUS
Opycka N DIaprKa [0 HAaKIOHHOW ITIOCKOCTH.

Wuepuus, macca,
IJIOTHOCTH (4 1)

SIBnenune WHEPIINH. 3axon uHepyuu.
Bszaumooeiicmeue men kax npuuuna usmeHeHus
ckopocmu  Osudicenuss men. Macca kaxk mepa
unepmuocmu mena. IInotHocTs BemectBa. Ces3b
NJIOMHOCIU C KOJUYECME0M MOJIeKYI 8 eOUHUYye
006véma eewecmaa.

Jlemoncmpayuu

Habnronenue sSBIeHUS HHEPITUH.

Habmromenne  W3MEHEHHWS  CKOPOCTH  TIpH
B3aUMO/ICHCTBUH TEJI.

CpaBHEHHE MacC I10 B3aNMOICHCTBHIO TEL.

OOBsiCHEeHHE TIPU TIOMOIIM TEXHOJOTHYECKOW KapThl M TeJarora W IPOTHO3HPOBAaHHUE SBICHHMA,
00yCJIOBJICHHBIX HHEPIHEH, HAIpUMep: YTO IPOUCXOAUT IPH TOPMOKEHHH WM PE3KOM MaHEBpeE
aBTOMOOMJISA, TOYEeMY HEBO3MOYKHO MTHOBEHHO MPEKPATUTH ABM)KCHHE HA BEJIOCUIIEIE HIIM CaMOKaTe
UT. A

HaGmonenne w 0a30BBI aHANM3 OMBITOB MOJA PYKOBOJCTBOM IENArora, JE€MOHCTPHUPYIOIINX
U3MEHEHHE CKOPOCTH JIBUKEHUS Teja B pe3yJbTaTe NeUCTBUS HA HETO APYTUX Tell.

Pemienne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABAPUTEITHHO
pa3o0paHHBIil COBMECTHO C MEaroroM Ha OmpeJelieHHe MacChl Tela, ero 00béMa U INIOTHOCTH.
Habmrogenne u 0a30BBI aHANN3 OMBITOB TIOA PYKOBOJICTBOM II€[arora, JEMOHCTPHPYIOIINX
3aBUCUMOCTb U3MEHEHUSI CKOPOCTH TeJla OT €r0 Macchl IPU B3auMOAeHCTBUM Tell. M3Mepenue macchbl
TeJa pa3IMIHBIMH CIIOCOOaMHU.

OnpeneneHye COBMECTHO € IEAAroroM IUIOTHOCTH Tella B PE3YyNbTaTe MU3MEPEHMsI €ro Macchl U
00BEMa.




30

Cuna. Bugsl cnn
(14 q)

Cuna Kak XapaKTepUCTHKa
B3auMojeiicTBusa Ten. Cuia ynpyrocTu M 3aKOH
I'yka. Hsmepenue cunbl c noMOWbIO
Ounamomempa. SIBIEHWE TATOTEHHS W CHIIA
TsokecTd. Cuna msidcecmu Ha Opyeux NAAHEmax
(MC). Bec mena. Hesecomocmy. CloXKEeHHE CHIL,
HaIPaBJIEHHBIX o OJIHOM NIPSIMOM.
PaBroneiicTBytomas cwin. Cuna mpenus. Tpenue
CKObIceHUs U mperue noxos. Tpenue 6 npupoode
u mexuuxe (MC).

,ZZeﬂ/toHcmpauuu2
L.  CrnoxeHue CWJI, HaNpaBIEHHBIX IO OJIHOM
MIPSIMOM.

Jlabopamopnvie pabomul u onvimoi.

L.  Omnpenenenue NIOTHOCTH TBEPAOTO TeIA.

. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCHMOCTb
pactsokerus  (medopMamum) — TPYKHHBL  OT
TPUII0KSHHOH CHJIBL.

B.  OmbITEL, JAESMOHCTPHUPYIOLIME 3aBHCHMOCTH
CHJIBl TpPEHHS CKOJBXKEHHsS OT Beca Tena H
XapakTepa CONMPUKACAFOLINXCS TOBEPXHOCTEH.

W3ydeHue cOBMECTHO C MEJAaroroM B3aMMOAEHCTBHS KaK NMPUUUHBI U3MEHEHUS CKOPOCTH Tela WU
ero nedopmaruu.

OrnucaHye Ha HAa4aJbHOM YPOBHE peajbHBIX CUTyalluil B3auMOAEHCTBUS Tell ¢ IOMOIIBIO MOAENeH, B
KOTOPBIX BBOJUTCS MOHATHE U N300pakeHHE CUJIBL.

W3ydeHnue mox pyKOBOJACTBOM IMEJarora CHJIbl YHOPYTOCTH, 3aBUCHUMOCTU CHJIBI YIPYTOCTH OT
YIUIMHEHUsI PE3MHOBOTO ITHYPa WM IPYXHUHBI (C TOCTPOCHNEM rpaduKa).

AHanu3 ¢ onopou Ha AMJAKTUUYECKUI MaTepuai Mo KOHTPOJIEM MeJarora NpakTUYECKUX CUTYaluH,
B KOTOPBIX HPOSABIAETCA ICHCTBUE CHIIBI yNPYrocTH (YHPYrocTh Msda, KPOCCOBOK, BETOK AEpeBa
U 7ip.).

AHanmu3 ¢ onopod Ha JUIAKTUYECKUI MaTepuall MoJ KOHTPOJIEM IeJarora CUTyaluil, CBI3aHHBIX C
SIBIEHHEM TSATOTECHUS.

IloHumanue ¢ omopodl Ha CXeMbl NPHU IIOMOIIM IeAarora OpOUTAJIbHOIO MIBMXKCHUS IUIAHET C
HCTIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3akoHa HHepLuH (MC — acTpoHOMIUS).

Wsmepenne Beca Teda ¢ MOMOIIBIO AnHaMoMeTpa. OOOCHOBaHHE ATOrO CHOCO0a U3MEPEHUs MOCe
MIOBTOPEHUS C IIEJarOTOM.

HabnroneHue siBIeHUSI HEBECOMOCTH.

HabnroneHue 3a 3KCIIepUMEHTAIBHBIM MOJIyY€HHEM IIPaBUiIa CIOXKEHUS CHUJI, HAIPaBJICHHBIX BAOJIb
o1HOM npsimoit. Onpesienenye Mpy MOMOILLIY [e1arora BeJIMYMHbI paBHOAEHCTBYIOLIEH CHIL.
W3ydenne nox pykoBOACTBOM MENATOra CHIIBI TPEHHSI CKOJIBKEHHS U CUIIBI TPEHUS MOKOSL.
HccrnenoBanne ¢ omopoil Ha TEXHOJOTMYECKYIO KapTy 3aBUCHMOCTH CHIBI TPEHHUS OT Beca Tena
U CBOMCTB TPYIIUXCS MOBEPXHOCTEH.

ba3oBeli aHANM3 ¢ ONOPOM Ha AWAAKTUYECKHN MaTepHall MOoJ KOHTPOJIEM MeAarora NpakTHYECKHX
CUTyallMli, B KOTOPBIX HPOSBIAETCS JEHCTBHE CHJIBI TPEHUS, HCIOJB3YIOTCS CIIOCOOBI €€
YMEHBIICHUS WM yBEeIWYeHHUs (KaTaHME Ha JbDKaX, KOHbKAX, TOPMOXEHHE aBTOMOOWII,
UCTIOJIB30BaHME MOJIINITHUKOB, TJIaBaHUE BOIHBIX KHUBOTHBIX U p.) (MC — Ounomorus).

Pemienne TUMOBBIX pacyE€THBIX 3a/1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa3o0paHHBIil COBMECTHO C IENAroroM C HMCHOJb30BaHUEM (opmyn 1uisi pacu€ra CHJIbI TSXKECTH,
CHJIBI YTIPYTOCTH, CHJIBI TPEHHUSL.

Pasnen 4. JlaBineHue TBEPABIX TN, KHUIKOCTEH 1 Ta30B (21 u)

JlaBiienue.
ITepenaua
JIaBJICHUS
TBEPABIMU
TeJIamH,
KUAKOCTAMHU U
razami (3 1)

Hasnenne. Cnocobuvl ymeHvbuleHUs U y8eaudeHUs:
Oasnenus. /lasnenue 2aza. 3asucumocms
odasnenus 2asza om 06véma, memnepamypbi.
Ilepeoaua oasnenus meépovimu menamu,
AHCUOKOCMAMU U 2a3aMU. 3AKOH
Tackana. [lneemamuueckue Mawiunbl.
ﬂeMOHcmpauuuz

|. 3aBHCUMOCTb JJaBJICHUS ra3a OT TEMIEepPaTyphI.

Ilepenaua naBiIeHUS JKUAKOCTHIO M Ta30M.

AHanmn3 1 00BICHEHUE C OHOpOﬁ Ha III/IIIaKTI/I‘-IeCKI/Iﬁ MaT€puall moJ KOHTPOJIEM I€aarora OnbITOB U
MIPaKTUYECKUX CUTYaLUH, B KOTOPBIX NPOSIBIAETCS CUJIA JaBJICHHUS.

O0ocHOBaHME ¢ OMOPON HA TEXHOJOTHYECKYIO KapTy IPHU MOMOIIH EIarora croco00B YMEHBIIICHUS
U YBEJIMYEHUsI JaBJICHHUSL.

WzydeHue 1o pyKOBOJICTBOM II€Jjarora 3aBHCHMOCTH JaBJICHHS ra3a oT 00bEMa U TeMITepaTyphl.
W3ydenue 1o pyKOBOACTBOM IIeJlarora OCOOCHHOCTEH TNepelavyd MaBICHHS TBEPABIMH TEIaMHU,
KHUJIKOCTAMHU U razamu. OOOCHOBAaHUE PE3YJBTATOB OMBITOB OCOOCHHOCTSMHU CTPOCHHUS BEIIECTBA B
TBEPIOM, JKUAKOM M ra3000pa3HOM COCTOSHHUSIX MPEITI0KESHHBIMU (POPMYITHPOBKAMHU.

Habmronenne 3a SkCepuMEHTaIBHBIM JOKa3aTeIbCTBOM 3akoHa [lackais.

Pemenne THIMOBBIX pacdETHBIX 3amad B 1—2 NMEHCTBUS C OMOPOW HA alIrOPUTM, TPEIBAPUTEIHLHO
pa3o0paHHBIIi COBMECTHO C MEIaroroM Ha pacdéT JaBJICHUS TBEPIOTO Tela.
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JlaBneHnne
KUAKOCTH (5 1)

L.

3aBUCHMOCTh  JABICHUS  JKHIKOCTH  OT
TITyOMHEI. Tuopocmamuueckuii napaooxc.
Coobwarowuecss  cocyoul. Tuopasnuyeckue
MeXaAHU3MbL.

ﬂe/wo;%cmpauuu2

Coobmaromuecs: CoCyabl.
I'mapaBnuueckuii npecc.

HccnenoBanue ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy IOJ PyKOBOJCTBOM IIE€IArora 3aBHCHMOCTH
JAaBIICHUS XKUJKOCTH OT TIyOHHBI OTPYXEHUS U TIIOTHOCTH XKHUIKOCTH.

HaOmonenue n HavyanbHOE MOHMMAHUE THAPOCTATHYECKOTO MTapaiokca Ha OCHOBE 3aKoHa [lackans.
W3y4yeHne cOBMECTHO C MEJAaroroM COOOIIAIOIMNXCS COCY/IOB.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUSA C ONOPOM HA alrOPUTM, NPEABAPUTENBHO
pa300paHHBIIl COBMECTHO C MEIaroroM Ha pacuéT AaBICHHS )KUAKOCTH.

HabGmonenue 3a 00bsiCHEHHEM MPHUHIIMIIA JEHCTBHS THAPABIMYECKOTO Ipecca.

AHanu3 M OOBSCHEHHWE C ONOpOH Ha JMIAKTUYECKHH Marepuaq oA KOHTPOJIEM Iearora
MIPAKTUYECKUX CUTyalUi, TEeMOHCTPHPYIOIUX NPOsBICHNUE JaBIEHUs KUIKOCTU U 3aKoHa [lackans,
HaIpuMep MPOLECCOB B OpraHU3Me Ipu Iiy6okoBogHOM HeIpstHUN (MC — Ounosorus).

ATMmochepHoe
naBieHue (6 u)

Atmocdepa 3emin U atmMocepHOE NaBICHHE.
Tlpuuunvl cywecmeoganus 6030YuiHOU 00010UKU

3emnu. Onvim Toppuuennu. Usmepenue
ammocghepro2o 0agneHus. 3asucumocmy
ammocgeprozo  OagneHuss om  blcOmMbl  HAO
yposHem  mops. Ilpubopvr  Ona  usmepeHus

ammocgepHozo oasnenus.
,Z?emo;%cmpauuu2
IIposiBienue neiictBust atMochepHOro
JIaBJICHUSL.

HaGmonenue 3a skcniepuMEHTaNbHBIM 00HApYKEHUEM aTMOC(HEPHOTO JaBICHUSL.

AHanu3 ¥ 00bsSCHEHHE C ONOPOil Ha TUIAKTHYECKUI MaTepual MoJi KOHTPOJIEM I1e/1arora OIbITOB U
MPaKTHYECKUX CUTYaIMH, CBA3aHHBIX C IHCTBUEM aTMOC(HEPHOTO TaBICHUS.

HabGnroneHue 3a 00bsCHEHHEM CYLIECTBOBAaHHS aTMoc(hepsl Ha 3eMile U HEKOTOPBIX IUIaHEeTax WM e€
OTCYTCTBUs Ha Apyrux mianerax u Jlyne (MC — reorpadusi, actpoHOMHS).

ba3zoBoe mNOHMMaHWE NPUYUH HM3MEHCHHS IUIOTHOCTH aTMOc(epbl € BBICOTOH M 3aBHCHMOCTH
aTMOC(EPHOTO AaBJICHUS OT BBICOTHI.

Pemenne THUIMOBBIX Pacy&THHIX 3a1ad B 1—2 JEHCTBHUSA ¢ ONOPOH Ha ajaropuTM, HpeaBapHUTEIEHO
pa3o0paHHBIIl COBMECTHO C IIEAAaroroM Ha pacyéT aTMOC(HEPHOTO JaBICHHUS.

H3ydenue nox pyKoBOJICTBOM IeJlarora ycTpolicTBa GapoMeTpa-aHepousa.
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JleiicTBue

JKUAKOCTHU U rasza
Ha IIOTPYKEHHOE
B HUX Teno (7 9)

L.

P

8.

Heticmsue srcuokocmu u 2aza Ha NO2PYiCcéHHoe
6 Hux meno. BrITankuBaromas (apxuMmemoBa)

cuna. 3axon  Apxumeoa. Ilnasanue  men.
Bosoyxonnasanue.

ﬂe/wo;%cmpauuu2

3aBUCHMOCTh  BBITJKHBAIOMIEH CHIBI  OT
00béMa MOrpyKEHHOW YacTH Tejla M IUIOTHOCTH
KHUIKOCTH.

PaBeHCTBO  BBITANIKMBAIOIIEH CHIIBI  Becy

BBITECHEHHOU XKHUIKOCTH.

VYcioBue IUlaBaHWS TEN: IUIABaHHE WM
MOTPYKEHUE TEJ B 3aBUCUMOCTH OT COOTHOILLIEHUS
IJIOTHOCTEN TeJNa U )KUIKOCTH.

Jlabopamopmvlie pabomol U Onvimol.
1.WccnenoBanre 3aBHCHMOCTH Beca Tella B BOJE
0T 00BEMa OTPYKEHHO B KUIKOCTD YaCTH TEJa.
2.0npenencHue BBITAIKUBAIOLIEH CUUIBI,
JEeUCTBYIOLEH T€NO, TOrpyXEHHOE B
KHUJIKOCTb.
3.IlpoBepka HE3aBUCHMOCTH  BBITAIKHUBAIOILICH
CUJIBI, ACHCTBYIOLIEH Ha TENO B JKUIAKOCTH, OT
Macchl Tena.
4.0OmBITEI,  JIEMOHCTPUPYIOIIHE  3aBUCHMOCTH
BBITAJIKUBAIOIIEH CUJIBI, IEHCTBYIOLIEH Ha TENO B
KHUJIKOCTH, OT 00BEMA TOTPYKEHHOHN B KHUIKOCTH
YacTH TeNa U OT IUIOTHOCTHU XKHUJIKOCTH.

Ha

Habmronenne 3a SKcrieprMEHTaIbHEIM O0HAPYKEHUEM JNEHCTBHUS KUIKOCTH U ra3a Ha MOTpyXEHHOE
B HUX Te€JO.

OmnpeneneHne ¢ OMOpPOH Ha TEXHOJOTHYECKYIO KapTy BBITAIKHBAIOMICH CHIIBI, NEHCTBYyIOmeH Ha
TEJ0, NOTPYXKEHHOE B XKUIKOCTb.

Habmronenne 3a mpoBeneHNEM U 00CYKIEHHE COBMECTHO C TIEJaroroM ONBITOB, JEMOHCTPHPYIOIIIX
3aBHCHUMOCTH BBITAIKHBAIOICH CHIIBI, IEHCTBYIOIICH HA TEJO B KUIKOCTH, OT 00BEMA MOTPYKEHHOU
B JKUJIKOCTb YaCTH TeJja U OT IJIOTHOCTU KUJKOCTH.

HccrnenoBanre moJ pPYKOBOACTBOM IIEAarora 3aBHCHMOCTH Beca Tella B BOJEC OT 00BEMa
TOTPYKEHHOM B )KUAKOCTh YaCTH TEJIa.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABAPUTEITHHO
pa300paHHBIi COBMECTHO C TIEIaroroM Ha MPUMEHEHHE 3aKOHA ApPXUMEIa M YCIOBHS TUIaBaHUS TEl.
KoHucTpyupoBanue npu nmomoiny negarora apeoMerpa Wil KOHCTPYUpPOBAaHUE JOJIKU U OINPENEICHHE
€€ Tpy30IIOABEMHOCTH.

5.Konctpynpoanue apeomMeTpa I
KOHCTPYHPOBAaHUE JIOAKM | ONpelelieHne eé
rpy30M0IbEMHOCTH.
Paznen 5. Pabota n MmomHocTs. DHeprus (12 u)

Pabora
1 MOIIHOCTS (3 1)

Mexannueckas pabora. MomHocTh

Habmronenne 3a 3KCIIEpUMEHTAIBHBIM ONPEACICHUEM MEXaHWYEeCKOH pabOTHl CHIIBI TSDKECTH IPH
NaJicHUM Tela M CWIbl TPEHUs IPU DPABHOMEPHOM IIEPEMELIEHUM Teja [0 TOPU30HTAIbHON
NIOBEPXHOCTH.

Habmronenue 3a neMoHCcTpanuei pacuéra MOITHOCTH, Pa3BUBAEMON IIPH MOABEME T10 JIECTHHIIE.
Pemenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEWCTBUS C OMOpPON HA ajIrOpHUTM, MPEABAPHUTEIHHO
pa300paHHBII COBMECTHO C I1€1aroroM Ha pacyéT MEXaHHYeCKOil padOThI 1 MOIITHOCTH.
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IIpocteie
MEXaHU3MBI (5 1)

IIpocteie MEXaHU3MBL:
HAaKJIOHHAs IUIOCKOCTh. [Ipasuno pasHosecust
puiuaea.  Ilpumenenue npaguna — pasHoGecus
puluaza Kk 010Ky. «3010moe npaguioy Mexamuxu.
KIT MIPOCTHIX MEXaHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE.

JHemoncmpayuu
1.IIpuMepsl NPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomol u onvimul

|.Onpenenenne pabOTBl  CHJIBI  TPEHUS  TIPH
pPaBHOMEPHOM JIBIDKEHUH Tena o
TOPU30HTAILHOU IOBEPXHOCTH.
HccnenoBanue ycnoBuii paBHOBECHS pblyara.
3.Usmeperne KIIJI HakIOHHON IDIOCKOCTH
(3MeKTpOHHAs IEMOHCTPAIIHS).

pHIvar, OJIOK,

HayanpHoe nOHMMaHKE BBIMTPHIILIA B CHJIE IPOCTHIX MEXAaHU3MOB Ha IIPUMEPE pblyara, MOoJABHKHOTO
1 HETIOIBIKHOTO OJIOKOB, HAKJIIOHHOH ITJIOCKOCTH.

HccnenoBanue COBMECTHO € NEAArOrOM YCJIOBHS PaBHOBECHS phluara.

OOHapy)XeHHE TIOJl PYKOBOJACTBOM IIearora C OIOpOH Ha IWAAKTHYECKHH MaTepuan CBOWCTB
MPOCTHIX MEXAaHMU3MOB B PA3MYHBIX MHCTPYMEHTAX W MPHUCHOCOOICHHUSIX, MCIIONB3YEMBIX B OBITY
1 TEXHHKE, a TAKXKe B XKHUBBIX oprannzMax (MC — Ouomnorus).

HaOmonenne 3a SKCHEpUMEHTANBHBIM JIOKAa3aTeNbCTBOM DPAaBEHCTBA pabOT IpU NPUMEHEHHUH
MIPOCTBIX MEXaHU3MOB.

Omnpenenenue nox pykosoacTsoM nenarora KII/l HakIOHHOM IIIOCKOCTH.

Pemenne TUMOBBIX pacyE€THHIX 3a1ad B 1—2 NEWCTBUS C OMOpPON HA ajJrOpUTM, MpeABAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C IEAAaroroM Ha NPUMEHEHHUE MpaBuiia PABHOBECHS pbluara M Ha pacyér
KIIA.

Mexaanyeckast
sHeprus (4 1)

Mexanndeckast sHeprus. Kunemuueckas u
nomenyuanvnas suepeus. Ilpespawenue 00Hozo
8uda Mexamuueckol 3Hepeuu 6 Opyeol. 3aKOH
COXpaHEHHs PHEPTHU B MEXaHHKE.

JlabopaTopHBIE PaOOTHI ¥ OTIBITHI.

L. N3ydyeHue 3aKk0Ha COXpaHEHUsI MEXaHUYECKOU
SHEPTUU (DJEKTPOHHAS IEMOHCTpAITus).

Habmronenune 3a SKCIepUMEHTAIBHBIM OTpPEICICHAEM H3MCHEHUS KHHETHUECKOW M MOTCHIIHATBHON
SHEPruy Tejla MpU €ro CKaThIBAHUM M0 HAKIIOHHOM MJIOCKOCTH.

DopMynUpOBaHUE COBMECTHO C [E€JAaroroM Ha OCHOBE HCCIENOBaHMUS 3aKOHA COXPaHEHMS
MEXaHUYECKOH HEPTHU.

[IpencraBnenue npu NOMOILY NEAATOra rpaHuUL] IPUMEHUMOCTH 3aKOHA COXPAaHEHUS YHEPTUHU.
Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPOW Ha aJrOpUTM, MpEeABAPHUTEIHHO
pa3o0paHHbIil COBMECTHO C IEIaroroM C UCIIOJIb30BaHUEM 3aKOHA COXPAHEHHUS SHEPTUH.

PesepBHOe Bpems (3 4)

8 KJITACC (68 1)
TemaTtuyeckuii OCHOBHBIE BH/IbI JIESTEILHOCTH YUaIIUXCS
OcHOBHOE coJiepKaHue N N
0JI0K, TEeMBI (Ha ypoBHE Y4eOHBIX JEHCTBHN)

Paznen 6. TerutoBeie siBieHns (28 1)
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Crpoenue
U CBOWCTBA
Bemiectna (7 4)

OcHognbie nonoJICeHUs MONEKYAAPHO-
KUHEMU4YecKol meopuy CMmpOeHUs 6ewecmea.
Macca u pazmeper amomos u monexyn. Onvimei,
noomeepoicoaroue  OCHOGHble  NOJOHCEHUs
MONEKYAAPHO-KUHEMUYECKOU Meopulu.

Monenu TBEPIOTO, KHUIKOTO W ra3000pa3HOro
COCTOSIHUM  BewectBa. Kpucmannuueckue u
amopguvie mena. ObvicHeHUe CBOUCME 2d308,
ocuoKocmell U meeépobiX Mmel HA  OCHO8e
NON0HCEH UL MONEKYAAPHO-KUHEMUYECKOU
meopuu. CMauMBaHWUE U KANULIAPHbIE AGNEHUS.
Tennogoe pacuiupenue u cocamue.

ﬂeMOHcmpauuuz
1.HabmtoneHre OpOyHOBCKOTO IBUYKEHHSI.
2.Habnronenue muddysuu.
3.Habmonenne  sBieHwuit
KaWUIIPHBIX SBICHHUU.
4.HaOntoieHue TeIIoBOro pacliupeHus Tell.
5.M3MeHeHHe MAaBieHUS rasa NPH H3MEHEHUH
00bEMa 1 HarpeBaHUH MITH OXJIAXKICHUH.

Jlabopamopmvie pabomol u onvimol.
1.0mpITel 1O OOHApYXKEHHWIO JEHCTBHUS  CHII
MOJIEKYJISIPHOTO TPUTSDKCHUS (MJIM 3JIEKTPOHHAS
JIEMOHCTPAIIHST).

CMa4YHBaHUA u

2.0mpiTBI 1O BBIPALMBaHHIO  KPHCTAILIOB
[IOBapEHHOM COJIM UJIU caxapa.
3.0OnbITHI o HaO0JIF0ICHUIO TEIIOBOTO

pacLIMpeHus Ta30B, KUIKOCTEH U TBEPABIX TEI.
4.0OmpeneneHue MAaBICHHA BO3AyXa B OauloHE
LITPHUIA.

5.0mBITEI,  JEMOHCTPHUPYIOIINE  3aBUCHMOCTD
JIaBJICHUS] BO3JyXa OT ero o0bEéMa M HarpeBaHUs
WM OXJIQXKICHHSL.

6./Iposepra eunomesvl TUHEUHOU 3A8UCUMOCTIU
ONuUHbL cmoabuxa JrcuoKOCmU 6
mepmomMempuieckou mpyoKe om memnepamypebi.

Habmtonenue u MHTEpIpeTaIs COBMECTHO C IIEaroroM OMNbBITOB, CBUAETEIbCTBYIOIINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHMH BEILECTBA: OIBITHI C PACTBOPEHUEM PA3JIMYHBIX BELECTB B BOJE.

Pemenne TUNOBBIX pacuéTHBIX 3afay B 1—2 AEHCTBHS C ONOpPOH HAa aJTOPUTM, MpPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C IEJaroroM IO OLEHMBAHHMIO KOJIMYECTBA aTOMOB WJIM MOJIEKYJ B
enuHMLEe 00bEMa BEIIECTBA.

[IpexcraBneHne npy MOMOIM Ielarora OPOYHOBCKOTO JBHIKEHUS, siBieHUS AU(dY3un 1 pasmudauii
MEXJly HUIMH Ha OCHOBE TOJIOKEHUH MOJIEKYIIPHO-KMHETUIECKON TEOPHU CTPOEHHSI BELIECTBA.
OOBsicHEeHNE TIPY TIOMOIIHN Telarora ¢ ONOpoil Ha JUIAKTHIECKUI MaTepral OCHOBHBIX Pa3ININi B
CTPOCHUHU Tra30B, JKUAKOCTEH M TBEPABIX TEI C MCIOJB30BAaHUEM IIOJIOKEHUH MOJEKYISPHO-
KHHETHYECKON TEOPHUU CTPOEHHS BEIIECTBA.

IIpoBeneHue noa pykoBOACTBOM I€AArora ONBITOB MO BEIPAIMBAHUIO KPUCTAJLIOB TOBAPEHHOM COJIN
WK caxapa.

IIpoBeneHne COBMECTHO C MEAAroroM U oOBSICHEHHE U3 MPEIOKEHHOTO IIepedHs BHIBOJIOB OIBITOB,
JEMOHCTPHUPYIOIIMX KAIUUIAPHBIC SIBICHUS U SBJICHUE CMAYUBaHUS.

OObsicHeHHE C OMOpOH Ha TEXHOJIOTHYECKYIO KapTy II0J pYKOBOJACTBOM IeJiarora poJH
KaIWUILSIPHBIX SBJICHUH AJIS TOCTYIUICHHS BOABI B opranu3M pacteHuit (MC — Ouosnorus).
HaGmtoneHue onpITOB 10 HAOJIOICHHIO TEIUIOBOTO PACIIUPEHHUS ra30B, JKUIKOCTEH U TBEPBIX TEI.
OObsicHEHHE C ONOpPOH Ha TEXHOJOTHYECKYI0 KapTy II0J| PYKOBOJCTBOM IeJarora COXpaHEHUs
00bEMa TBEPABIX TEJ, TEKYyYECTH JXUIKOCTH (B TOM YHCIEC, PAa3sHUNBI B TEKYYeCTH IS Pa3sHbIX
KHUIKOCTEH), NaBICHUSA Ta3a.

Habmonenue 3a npoBeieHHEM OITBITOB, AEMOHCTPUPYIOIINX 3aBUCHMOCTD JIaBJICHUS BO3J[yXa OT €r0
00bEéMa W HarpeBaHUsl WIN OXJIAXICHWS, W UX OOBSCHEHHE Ha OCHOBE aTOMHO-MOJIEKYJSIPHOTO
yUYEHHUSL.

AHanmu3 NpHu TIOMOIIH Tearora ¢ ONOpod Ha AMAAKTHYECKHH MaTepuan MPaKTHYECKUX CHUTYaIlUi,
CBSA3aHHBIX CO CBOMCTBAMU I'a30B, XKUAKOCTEH U TBEPABIX TEIL.
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Tennossie
nporeccel (21 u)

Temnepatrypa. Cease  memnepamypel  co
CKOPOCMbIO MENN08020 OBUNCEHUSL HACTHUY.

Buytpennsas sseprus. Cnocobwr usmenenus
6HYympenHel  dHepeuu: — menionepedaid U
cosepuienue pabomovl. Buovr mennonepedauu:

menﬂonpoeodﬂocmb, KOHBEKYUs, usilydenue.

KomnaectBo TEIIOTHI. Y nenpHas
TEMIO0EMKOCTS  BEIIECTBA. Tennoobmen  u
mennogoe pasHogecue. YpagHeHue mMeni08020
oananca.

ITnagnenue u omeepoegarue KpUCMANTULECKUX
sewgecms.  YJenbHas — TEIUIOTA  IIABJICHUS.
Ilapoobpazosanue u xonoencayus.Mcnapenue
(MC). Kunenwue. VYaenbHas TEIUIoTa
napooOpazoBaHus. 3agucumocms memnepanmypvi
Kunemust om ammocgepnozo oaesneHus.
Brasicnocmo 6030yxa.

OHeprust  TOIUIMBA.  YJenmpHas  TeIIoTa
CrOpaHus.

IHpunyuner pabomuvl mennogevix Osucamernell.
K1l Mennoeoco
osucamens. Tennosvie Osucamenu u 3awuma

okpyacaroueti cpedwt (MC).
3axon coxpamnenus u npespawjeHus dHepeuu 8
mennoswix npoyeccax (MC).
Jemoncmpayuu
1. IlpaBuia U3MEPECHHUS TEMITCPATYPHI.
2.Bunpl Terionepeaaym.
3.0xnaxxacHAE TIPU COBEPIIICHUN paOOTHI.

4 HarpeBanne mpu  COBEpUIEHHMH  PabOTHI
BHEITHUMH CHJIAMH.
5.CpaBHeHue TEIIOEMKOCTEN Pas3IMYHBIX

BEIIIECTB.

6.HaOmronenre KumeHus.

7.HabmroneHne mMOCTOSIHCTBA TEMIEpaTyphl Hpu

[UTaBJICHUN.

8.Moien TEIIOBBIX JABUTATENICH.
Jlabopamopnvie pabomul u onvimwl.

1.7lposepra cunomesvl AUHEUHOU 3ABUCUMOCTNU

Onumbl cmonbuxa JlcuoKocmu 8

mepMoMempuieckol mpyoke om memnepamypbl.

.HaOmonenue wn3MeHeHWss BHYTpPEHHEH OJHEPrHU

OOocHOBaHHME TO MOATOTOBJIEHHOMY QJITOPUTMY COBMECTHO C IIEaroroM HpaBHI H3MEpEHUs
TeMIepaTypsl.

CpaBHeHHE pa3IHYHbIX CIOCOOOB U3MEPEHUS U LKAl TEMIIEPATYPHI.

HabnroneHue 3a npoBeJieHUEM OIBITOB, JEMOHCTPUPYIOLINX H3MEHEHUE BHYTPEHHEN SHEPTuM Tela B
pe3ynbTare TeIionepeiadun U paboThl BHEITHUX CHIL.

Habmonenue 3a mpoBeJeHUEM OIBITOB, OOCY)KACHHE NMPAKTUYECKUX CUTYaLHUH, 1eMOHCTPUPYIOLIHX
pa3Iu4HbIE BUBI TEMJIONEPENAYH: TEMIIONPOBOJHOCTh, KOHBEKLINIO, U3TyUYEHUE.

HccnenoBanue ¢ omopodl Ha TEXHOJOTMUYECKYIO KapTy IIOJ PYKOBOACTBOM II€Aarora sIBJICHUS
TEIUI000OMEHA TIPH CMEIINBAHUH XOJOAHOHN U TOpSYEH BOJIBI.

HabmroneHne ycTaHOBIICHHS TEITIOBOTO PABHOBECHS MEXY TOPSYEH U XOJIOTHON BOIOM.
OmnpenerneHne MpH MOMOIIH TeJarora KOJIMIecTBA TEIUIOTHI, TIOIYIEHHOTO BOJOH IpH TEIUI0OOMEHE
C HarpeThIM METAIIMYECKUM LIMINHAPOM.

Omnpepnenenue 1o TadyuIe YACIbHON TEIIOEMKOCTH BEILIECTBA.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlropuTM, MpEeABAPUTETHHO
pa3o0paHHBIIl COBMECTHO C IIEaroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJMYECTBA TEIUIOTHl H
TEMJI0EMKOCTH IIPH TETUIOOOMEHE.

AHanu3 Hpu TIOMOIIM Iefarora CUTyallMid MNPaKTHUECKOTO HCIONb30BaHUS TEIUIOBBIX CBOMCTB
BEIIECTB W  MAaTepHaliOB, HampuMep B  IENIX  DHEProcOCpPeKeHHs:  TEIUIOM3OJISAIIHS,
SHEeprocOeperaroIne KPBIIIH, TEPMOAKKYMYIISTOPHI | T. 1.

HabmroneHue siBIeHwA HCTTApSHUS U KOHACHCAIHH.

Habmronenue 3a ncciieoBaHIEM MpoIlecca HCIApEHUS Pa3IMIHBIX JKAIKOCTEH.

OO0BsICHEHHE IO ANTOPUTMY COBMECTHO C TIEIaroTOM SIBIICHUH HCTIApEHISI U KOH/ICHCAIINU Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOT'O YYEHHUSI.

Habmronenne u o0bACHEHHE Tpoliecca KUIIEHHS, B TOM YHCJIEe 3aBUCHMOCTH TeMIIEPaTyphl KUIICHUS
OT JaBJICHHUS.

Omnpenenenye 1o TabIuIe OTHOCUTEIHFHOM BIaXXHOCTH BO3-TyXa.

Habmronenue nporiecca IiaBiIeHns KPUCTAIUIMYECKOT0 BEIIECTBA, HAPUMeED, JIbJa.

CpaBHeHHE 10 IUTaHY MPU IOMOIIM II€Aarora IMpPOIECCOB IUIABICHUA KPHUCTAIIIHMYECKUX Tel
1 pa3MATYeHIS IPH HArpeBaHUU aMOP(HBIX Tell.

OmnpenerneHue 1Mo TabIUIE YASITBHONW TEIUIOTHI TUIABJICHHUS JIbJA.

OObsicHeHHE TI0 CXeMe TI0ciie 00CYKAEHHS C TEAaroroM sIBJICHUH IUIaBJICHNS U KPUCTAJUIN3AMY Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHUSI.

Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHs C ONOPOW HAa AITOPHUTM, MPEIBAPUTEIBHO
pa3o0paHHBII COBMECTHO C IIEaroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJHMYECTBA TEIUIOTHl B
rpoueccax TeIonepe ayy Npy MIABJIEHUHY U KPUCTAIIM3aLUHU, UCTIAPEHUH U KOHICHCALIUH.

AHanu3 npu MOMONIM TeJarora ¢ onopoi Ha JUIAKTUYECKUI MaTepuajl CUTyaluid MpaKTUYeCKOTO
MPUMEHEHHsI SBJICHUH IUIABICHUS W KPUCTAUIM3AIMM, HANpHMEp, IOJIYYCHHE CBEPXUUCTHIX
MaTepHuajioB, COJIEBAsI TPEJIKA U JP.

AHanu3 Ipyu TIOMOITH Tiearora paboThl U 00BSICHEHUE IPUHIINIIA IeHCTBHS TEIJIOBOTO JIBUTATEIIS.
Brruncienne KoaM4YeCcTBa TEIUIOTHI, BBIACISIOMIEIOCS NPU CTOPAaHUH Pa3WYHBIX BHIOB TOIUINBA, H
KII[ nBurarens.

OOcyxeHne COBMECTHO C IIEJaroroM AKOJIOTHYECKHX IIOCIIEICTBUI MCIOJIBb30BaHUS ABHIaTeNeH
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TeJla B pe3yjbTare TeIUlonepenayn U pabdoThI
BHCIIHUX CHIL

3.HccnenoBanne sBIeHUS TEINIOOOMEHA IpH
CMELIMBAaHUU XOJIOJHON U TOpsIeii BOJIBI.
4.0npedenenue Kouuecmed menaiomul,
NOIY4eHHo20 8000l  nNpu  menioobmeHne ¢
Hazpemuvlm MEeMALIULeCKUM YUTUHOPOM.
5.HccrnenoBanue mpoiecca UCapeHus.
6.0mnpenencHrne  OTHOCHTENBHOM
BO3/yXa.

7.Onpedenenue yoenbHOU MmMenIomvl NiAGIeHUs
a60a.

BJIa)KHOCTH

BHYTPEHHET0 CTOpPaHHUs, TEIUIOBBIX U TUApo3aekTpocTaHiuil (MC — 3Konorus, Xumus).

Paznen 7. DnekTpuyeckie U MarHUTHBIC siBICHUS (37 1)

DNeKTpUYEcKue
3apsiabl.
3apsKEeHHBIE Tela
U UX
B3aUMO/JEICTBUE

(79)

Dnexmpuszayus men. JIBa pofa dIEKTPHYECKIX
3apsoB. B3amMopneiicTBue 3apsHKCHHBIX —Tell.
3axon Kynona (3as8ucumocmuo cunvl
83aUMOOeLCMBUS 3APANHCEHHBIX TET O 8eNUUUHb]
3aps008 U PACCMOAHUSL MeAHCOY MELAMU,).

DneKkTpuueckoe  ToJe. Hanpsowcénnocmo
anekmpuueckoeo noas. Ilpumyun cynepnozuyuu
INeKmpuyeckux  noneu  (Ha  KauecmeeHHOM
yposHe).

Hocumenu INEKMPUYECKUX 3aps008.
Onemenmapnuwiii 2NIeKMpUYecKuii 3aps0.

Cmpoenue amoma. TIpOBOTHUKN U AUIIICKTPHUKH.

3aKOH COXpaHEHHMsI JEKTPUIECKOTO 3apsia.
,ZZeMOHcmpauuuz

1.Onextpusanus Tem.

2.JIBa poga  DIIEKTPHUUYECKUX

B3aUMO/ICHCTBUE 3aPSKEHHBIX TEJl.

3.YCTpoIiCTBO 1 ICHCTBUE AIIEKTPOCKOTIA.

4. 3nekTpocTaTudecKas MHIYKIIHS.

5.3aK0H COXpaHEHUS IEKTPUIECKUX 3aPsI0B.
Jlabopamopuvie pabomot u onvimol.

1.0mbITBl 1O HAOJIOAEHWIO 3JIEKTPU3ALMU Tell

WHTyKIUEH U IIPU CONPUKOCHOBEHUH.

3apsaoB |

HabmroneHue 3a mpoBeAGHUEM OTIBITOB TI0 AJICKTPU3AIIUH TN MPU COMPUKOCHOBEHUH W MHITYKITHEH.
Habmronenne n 0OBACHEHHE C OMOPOI HA JUNAKTUICCKUN MaTeprall B3aUMOICHCTBUSA OJHOMMEHHO
U Pa3HOUMEHHO 3apsKEHHBIX Tell.

OOBsCHEHUE MPH TOMOIIIHY TIeIarora MPUHIIKIA ISHCTBHS JIEKTPOCKOTIA.

OOBbsSICHEHHE COBMECTHO C TMEJaroroM SBJICHHUH DSJIEKTPU3AIMU TMPH COTPUKOCHOBEHHH TN U
MHIYKIHEH C UCIIOIb30BAHUEM 3HAHUM O HOCUTEIIAX AJIEKTPUUYECKUX 3aps 0B B BEILIECTBE.
PacnozHaBanne u OOBSCHEHHE IO CXEME COBMECTHO C IMEJaroroM sSIBJICHUU DIIEKTPU3AIUU
B IIOBCEJHEBHON KU3HU.

HabnroneHne m oOBSCHEHHE C OMOPO HAa TEXHOJOTUYECKYIO KapTy OIBITOB, HILTFOCTPHPYFOIIIX
3aKOH COXPaHEHHMsI IJIEKTPUUECKOTO 3apsija.

HabmroneHne onpITOB 1O MOJISIUPOBAHHIO CHIIOBBIX JTHHUH 3JCKTPUIECKOTO TOJIS.

HccnenoBanue moa pykoBOJACTBOM IeJarora ACMCTBUS 3JEKTPUYECKOrO IMOJIA Ha MPOBOIHHUKU U
JTUDJIEKTPUKU
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ITocrosiHHbII
3JIEKTPUYECKUN
ToK (17 9)

OnexTpuueckuil Tok. Yenosusa cywecmeosanus
anexmpuuecko2o moxa. VICTOUHMKH HMOCTOSHHOTO
ToKa. JleHCTBHUS AIIEKTPHUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MarHUTHOE). JDlexmpuueckull mox
8 HCUOKOCIISIX U 2A30X.

PaboTa W MOIIHOCTH 3JEKTPUYECKOTO TOKA.
3akon [orcoyna—Jlenya. Inexmpuueckue yenu u
nompebumenu 31eKmpudeckoli 3Hepeuu 6 Ovimy.
Onexrpudeckas 1enb. Cuia Toka. DIeKTprdecKoe
HanpspkeHne.  CONpOTHBIICGHHE  IPOBOJHHKA.
Yoenvnoe conpomuenenue eewecmea. 3akon Oma

Ul ydacTka 1end.  IlocienoBatensHOE U
napajiesibHOe COEIMHEHNE TIPOBOTHUKOB.
Kopomxkoe 3amvixanue.

ﬂeMOHcmpauuuz

1.TIpOoBOHUKY U TUDIEKTPUKH.
2.MopaenupoBaHue CHJIOBBIX JIMHHUI

BJIIEKTPUIECKOTO TOJIA.
3.MlcTOYHHUKHN TOCTOSIHHOI'O TOKA.

4. JleiicTBUS STEKTPUIECKOTO TOKA.
5.DNeKTpUIECKUH TOK B JKUIAKOCTH.

6.1"a30BEIiT pa3psia.

7.I3MepeHune CHITBI TOKa aMIepPMETPOM.
8.3MepeHne  3JCKTPUUECKOTO  HAMPSIKCHUS
BOJIBTMETPOM.

9.Peoctat 1 MarasuH CONpPOTHBIICHHH.

Jlabopamopmvie pabomot u onvimol.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOTO IO
HA MPOBOJHUKHU M JHIJICKTPUKH.

COopka u mpoBepka paboTHI IIEKTPUICCKOH IeTn
IIOCTOSIHHOT'O TOKA.

W3MepeHue 1 peryiupoBaHUe CHITBI TOKA.
H3MmepeHue u peryanpoBaHUe HATIPSIKCHHS.
Hccneoosanue  3asucumocmu  cuivbl  MOKA,
udywez2o uepes pe3ucmop, om CONPOMUBIeHUs

Pe3Ucmopa u HanpsadCenus.

Onvimei,  demMoHcmpupylowue  3a8UCUMOCTb
INEKMPUYECKO20 CONPOMUBTEHUS NPOBOOHUKA OM
€20 ONUHblL, NIOWAOU NONEPEeUHO20 CeYeHus U
Mamepuana.

Ilposepra npasuna crodcenus HANPICEHU NPU
nocne006amenbHOM coeounenuu 08yx

HabnrofeHne pasivyHBIX BHIOB JCHCTBUS 3JICKTPUYECKOTO TOKA M OOHAPY)KEHHUE COBMECTHO C
TE€IaroroM 3TUX BUJOB IEUCTBUS B IOBCETHEBHOM JKU3HU.

COopka 1Mo cxeMe U UCIBITAaHKUE 0] KOHTPOJIEM IeIarora JICKTPUICCKOM [IEMH MMOCTOSIHHOTO TOKA.
HaGmronenue 3a geMoHCcTpanyei n3MepeHus CUJIbl TOKa aMIIEPMETPOM.

HaGmronenue 3a jeMoHcTpanyeid u3MepeHust SJeKTPUYECKOTO HAMPSKEHHS BOJIbTMETPOM.
IIpoBeneHne u OOBSICHEHHE MPH MOMOIIU YYUTENS OIBITOB, JCMOHCTPHPYIOUIMX 3aBUCHMOCTh
3JIEKTPUYECKOTO CONPOTHBIICHUS IPOBOAHMKA OT €0 JUIMHBI, IUIOIIAAU TOMNEPEYHOrO0 CEYEHUs U
Marepuana.

Habmronenne 3a JIeMOHCTpaIied MCCIIeOBaHUS 3aBHCHMOCTH CHUIBI TOKa, MPOTEKAIOIIETO depes
pe3UCTOp, OT COMPOTUBIIEHUS PE3UCTOPA U HAMPSKEHHS HA PE3UCTOPE.

bazoBrie npencTaBieHrs 0 NpaBUiIaxX CIOXKEHUS HAMPSLDKEHUN NPU MOCJIENOBATEILHOM COEIUHEHUU
JIByX PE3UCTOPOB.

ba3zoBsle npecTaBiIeHUs O NIpaBUiIax AJIs CUIbI TOKA IIPU NaPAJJIEIbHOM COEAUHEHUU PE3UCTOPOB.
HabnrogeHne nAeMOHCTpalM IEAarora O CHUTYyalusX IIOCIEeIOBATENbHOTO U MapajiesIbHOro
COEJMHEHUS TPOBOJIHUKOB B JOMAIIHUX AJIEKTPUUECKUX CETAX.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEABAPUTEITHHO
pa3o0paHHBIIl COBMECTHO C MENaroroM ¢ HCIIOJNb30BaHHMEeM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTO  CONPOTHUBIICHUS IPU  IOCJIEJOBATEIBHOM U  IApajUICIbHOM  COCIUHEHUU
MIPOBOJHHUKOB.

OmnpeneneHre C OMOPOH Ha TEXHOJOTHYECKYIO KapTy IIOA PYKOBOICTBOM IIefarora padOTHI
3JIEKTPUYECKOT0 TOKA, IPOTEKAIOLIETO Yepe3 Pe3UCTOP.

Onpenenenve ¢ Oomopod Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJACTBOM IIearora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBLACIISIEMOI Ha pe3ucTope.
Habmronenue 3a ncciieoBaHNEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HalpsKSHUS Ha Heil.
OmnpeneneHue C OMOpPOW Ha TEXHOJOTMYECKYI0 KapTy moJ pykoBoacTtBoMm mnemarora KIIJ]
HarpeBaTelIs.

Habmronenue 3a ncciegoBaHueM MpeoOpa30BaHust YHEPTUHN TIPH MOIBEME TPY3a INEKTPOABUTATEIIEM.
OOBsicCHEHHE TIOCNE pacCy)XICHHS C IEJaroroM M COCTaBJIEHHE IJIaHA-KOHCIIEKTa YCTPOWCTBA U
MIPHUHIINAIIA JEHCTBUS JOMAITHUX dJIEKTPOHArpeBaTeIbHBIX TPUOOPOB.

OO0BsiCHEHHE TIOCIIE PACCYKACHUS C TIEIarOrOM M COCTaBJICHHUE TIaHa-KOHCIIEKTa MIPUIHH KOPOTKOTO
3aMBbIKaHUS U IPUHLKIA AEHCTBUS MJIaBKUX MPEAOXPAHUTENEH.

Pewenne TUMOBBIX pacy€THBIX 3a1ad B 1—2 neWCTBUS C ONMOPON HA ajlrOpUTM, NPEJBAPUTEIHLHO
pa300paHHBIN COBMECTHO C IIEIarOroM C MCIIONb30BaHueM 3akoHa J[xoyns—JleHna.

HabnroneHne BOSHUKHOBEHUS dJICKTPUIECKOTO TOKA B KHUIKOCTH.
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Ppe3ucmopos.

Ilposepxa npasuna 01 cunbl mMoKa  npu
NapanienbHOM cOeOUHeHUU Pe3UCTOPOS.
OmnpeneneHue pabOTHI  ICKTPUYECKOTO TOKA,
UAYIIETO Yepe3 pe3ucTop.

.OnpeneneHne MOLIHOCTH DJIEKTPUYECKOTO TOKA,
BBIACIIIEMOI Ha PE3UCTOPE.

.HccnenoBanne  3aBUCHMOCTH ~ CHJIBI  TOKa,
UAYIIETO dYepe3 JIAaMIIOYKy, OT HaNpsDKCHHS Ha
HEN.

. Onpeoenenue KIIJ] nacpesamens.
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MarsuTHbie
sBreHus (6 9)

ITocTostnable MarauThl. B3aumopaeiicteue
TIOCTOSIHHBIX MarHUTOB. Maznummoe noie.
Maenummnoe noae 3emnu u e2o 3navenue 0as
orcusnu Ha 3emne. Onvim Opcmeoa. Maznummoe
noze snexmpuiecko2o moka. Ilpumenenue
9NEKMPOMASHUMOE 8 mexHuKe. /lelicmeue
MASHUMHO20 N0/ HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb HOCMOAHHO20 MOKA.
Hcnonvzosanue snexkmpoodsucamerneti 6
TNEeXHUYeCKUX YCmpoLcmeax u Ha mpancnopme.
ﬂeMOHcmpauuuz
L. BsaumoeiicTBue NOCTOSHHBIX MAarHUTOB.

. MoaenupoBanue HEBO3MOXKHOCTH
pa3zesieHus MOJCOB MarHUTA.

B. MopaenupoBaHue MarHUTHBIX
TTOCTOSTHHBIX MarHUTOB.

a OmsIT Dpcrena.

D. MarautHoe 1nose Toka. DJIEeKTPOMarHur.

i) JeiicTBe MarHUTHOTO MOJISI HA IPOBOAHHUK C
TOKOM.

V. DnekTpoABHTraTesb MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomot u onvimol.

1. HccnegoBaHue MarHUTHOTO B3aMMOJICHCTBHS
MTOCTOSTHHBIX MarHUTOB.

2. V3ydyeHune MAarHUTHOTO TIOJS TOCTOSHHBIX
MarHUTOB TIPY X OOBEIMHEHUH U Pa3ICIICHUH.

3. HccrenoBaHue JIEWCTBUS — AIEKTPHUYECKOTO
TOKa HA MarHUTHYIO CTPEJIKY.

4. OmupITBl, IEMOHCTPHUPYIOUINE 3aBUCHUMOCTD
CUJIbl B3aUMOJECHCTBUS KAaTyIIKM C TOKOM U
MarHuTa OT CWJIbl TOKAa W HampaBieHHUs TOKa B
KaTyllKe.

5. V3y4yeHne neHcTBHMS MarHWTHOTO TIIOJIA Ha
TIPOBOJIHUK C TOKOM.

6. Koncmpyuposanue u

noJiei

usyyenue pabomoi

HccnenoBanue o pyKoBOACTBOM Melarora MarHUTHOTO B3aMMOIEHCTBHS IOCTOSHHBIX MarHUTOB.
H3yyenue ¢ onopoil Ha TEXHOJIOTHYECKYIO KapTy IIOJ PYKOBOACTBOM II€Jarora MarHUTHOIO IIOJIA
MIOCTOSTHHBIX MarHUTOB NPY UX O0OBEANHEHUH U Pa3/ICICHHN.

HaOmonenue 3a mpoBeieHHEM OTIBITOB M0 BU3YaJIN3alUH OIS HOCTOSIHHBIX MarHUTOB.

W3ydenne mox pykoOBOACTBOM MENArora sIBJICHUS] HAMAarHUYMBaHUs BEIECTBA.

HccrnenoBanne COBMECTHO C MEAArOroM AEHCTBHS 3JIEKTPUIECKOIO TOKa HA MATHUTHYIO CTPEIIKY.
HaOmonenne 3a mpoBEIEHHUEM OIBITOB, JIEMOHCTPUPYIOUINX 3aBUCHMOCTh CHIIBI B3aUMOZIEHCTBUS
KaTyIIKU C TOKOM M MarHUTa OT CHJIBI U HANIPABJIEHHS TOKA B KaTyIIKE.

AHanu3 NpH NOMOIIM Mefarora CUTyaluil NpakTUYEeCKOTO IPUMEHEHHUS 3JIEKTPOMAarHuToB (B
OBITOBBIX TEXHUUECKHX YCTPOMCTBAX, NPOMBIIIJICHHOCTH, MEIUIIMHE).

N3yyenne c¢ omnopol Ha TEXHOJOIMYECKYX KapTy II0J PYKOBOJACTBOM IleJarora JeHUCTBUS
MAarHUTHOI'O II0JISl Ha POBOJIHUK C TOKOM.

N3yyenue ¢ onopoii Ha IUNAKTUYECKUI MaTepuall eUCTBUS dJIEKTPOABUTaTESL.

N3mepenue coBmecTHO ¢ nnegarorom KIIJl anekTpoaBUrareabHON yCTaHOBKH.

bazoBple mpencraBieHUs O PasMMYHBIX NMPUMEHEHHAX 3JICKTPOABHTaTeNel (TpaHCHOPT, OBITOBHIC
YCTpOWCTBA U JP.).

anexmpoosuzamens.
7. Usmepenne KIIJ[  saexTpoaBuratenbHON
YCTaHOBKH.
OIeKTPOMarHuTH Onvimet Dapaodes. AHenenue | IlpoBeneHnE COBMECTHO € IEAAroroM OIBITOB IO HCCIEHOBAHMIO SIBJIEHUS 3JIEKTPOMArHUTHOU

ast MHIYKIUs

anexmpomazHumuou undykyuu. Ilpasuno Jlenya.

UHAYKOWUU: UCCICAOBAHUC W3MECHCHHUH 3HAYCHUS U HanpaBJICHUS UHAYKIITMOHHOI'O TOKa
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(49) Dnexmpozenepamop. Cnocobui noy4eHus
INEKMPUUECKol dHepauu. DICKTPOCTAHIIMH Ha
B0O300HOBIISICMBIX UCTOYHUKAX SHEPTHH.
ﬂeMOHcmpauuuz
UccnenoBanue  sIBIE€HUS  BJIEKTPOMArHUTHOMN
WHIYKIIH.
Omnprter Dapagest.
3aBHCHMOCTh HANPaBJICHUS HHIYKIHOHHOTO TOKa
OT YCJIOBHI €T0 BOSHIKHOBEHHUS.
DJIEeKTPOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuie pabomvl u onvimoi.
L. OnbITH no WCCIICAOBAHUIO  SABJICHUS
9JICKTPOMArHUTHOM HWHAYKIUH: HCCICIOBAHUE
HU3MCHCHUUT 3HAYCHHUS u HaTpaBJICHUSL
HHAYKIUOHHOTO TOKA.
PesepBHoe Bpems (3 4)
9 KJIACC (102 u)
Temarnueckuit OcCHOBHOE cofiepKaHue OCHOBHBIC BUJIBI JESITEIBHOCTH yUAITUXCS
670K, TEeMa (Ha ypoBHE y4eOHBIX AeHCTBUIN)
Paznen 8. Mexanudeckue sBieHus (40 q9)
MexaHmaeckoe Mexanuueckoe JABIKCHHE. MarepuanbHas | AHaJIH3 ¢ TOMOIIBIO TIeJarora M 00CyKACHHE Pa3IMIHBIX TPUMEPOB MEXaHUIECKOTO JIBHYKCHUSI.
JIBIKCHUE touka. Cucrema otcuéra. OtHocuTenpHOCTH | OOCYXKICHHE COBMECTHO C MEAaroroM rpaHull MPAMEHUMOCTH MOJIENTN «MaTepHaibHas TOUKa.

U CITIOCOOBI €ro
ormmcanus (10 1)

MEXaHHYECKOTO0  JBIKCHHSA.  PaBHOMEpHOE
NpsIMOJIMHEWHOe JBWKeHHue. Hepasnomephoe
npamoaunennoe  osudicenue.  CpemHsiss — u

MEHOBEHHASL cKopocmb mena npu
HEPABHOMEPHOM OBUNCEHUU.

Yckopenue. Pasnoyckopennoe
npAMONUHElHOe osuoicenue. CBoboaHoe

naaeHue. Onvimut I anunes.

Pasnomeproe Osudicenue no oxpyscHocmu.
Ilepuoo u wacmoma obpawenus. Jluneiunas u
yenoeas ckopocmu. Llenmpocmpemumensroe
YCKopeHue.

Onucanue mOCiIe OOCYKACHHS C MEIaroroM MEXaHWYEeCKOI'O ABIIKCHHS Pa3InYHBIMH CII0COO0aMHU
(ypaBHeHUe, TabyuIa, rpaduk).

AHa.]'II/IB moJa pPYKOBOJACTBOM neaarora JKHN3HCHHBIX chyaunﬁ, B KOTOPBIX TIPOABIACTCA
OTHOCUTECJIIBHOCTh MECXAaHHUYCCKOI'O ABUXXCHHA.

HabnromeHne MEXaHHYECKOTO JBI)KCHUSI TEJIa OTHOCHTEIBHO PAa3HBIX TEI OTCUYETA.

CpaBHEHHE TyTeH U TPaeKTOPHUH IBMKEHHUS C OMOPOH Ha TEXHOJIOTHIECKYIO KapTy IOJ PYKOBOJICTBOM
TMeIarora OJTHOTO M TOTO K€ Tella OTHOCHTEIBHO Pa3HBIX TEJI OTCYETA.

AHanu3 ¢ momMonipo mefarora Tekcra ['ammies 00 OTHOCHTEIBHOCTH ABIKCHHUS, BHIIOJIHEHHUE 3aJaHUN
IO TEKCTY (CMBICIIOBOE YTCHHUE).

[Ipocrelimme BBEIYUCIECHUS MO 00pa3lly CpPeJHEH CKOPOCTH CKOJBKCHHUS OpycKa WU IBHXKCHUS
IIapHKa [0 HAKJIOHHOHN IUIOCKOCTH.

AHanu3 u 00CyXKXJICHHE C OMOPOIl Ha TEXHOJIOTHYCCKYIO KapTy MO/ PYKOBOJCTBOM IEAarora Croco0oB




41

JHemoncmpayuu
1.HabnroieHre MEXaHUUECKOTO JBIKCHUS TENa
OTHOCHTEIILHO Pa3HBIX TEJ OTCUETA.
2.CpaBHECHHE TYTCH W TPACKTOPUN JBIKCHHS
OJIHOTO M TOTO € TeJla OTHOCHUTEIHHO Pa3HBIX
TeJl OTCUETA.
3.Uzmepenne CKOpOCTH W
TIPSIMOJIMHEHHOTO JIBYKEHHSL.
4 VccnenoBanue MPU3HAKOB PaBHOYCKOPEHHOTO
JIBHOKCHHS.

YCKOPEHHSA

5.HaGmronenue IBVKEHUS Tena 110
OKPY>KHOCTH.
6.Ha6monenue MEeXaHHYECKHUX SIBJIICHUIA,

MPOUCXOJALIUX B cucTeMe oTcuéra «Tenmexka
mnpu €€ paBHOMEPHOM M YCKOPEHHOM JBH)KCHUH
OTHOCHTENFHO KaOuHeTa (PU3UKH.
Jlabopamopnuie pabomvl u onvimoi.
1.Koncmpyuposanue mpaxma 0is pa3eoHa u
OdanbHeluiezo DPABHOMEPHO20 08UIICEHUA
WapuKa uiu meiexcKu.
2.0mnpenencHue CpeHEH CKOPOCTH CKOJBKCHHS
Opycka WIIM IBMKCHHUS IMapUKa 10 HAKIOHHOW
TUTOCKOCTH.
3.0mpeneneHue  YCKOpeHWs — Tena  OpHU
PAaBHOYCKOPEHHOM JIBMDKCHHHM [0 HAKIOHHOMN
IUTOCKOCTH.
4 ViccnenoBaHue  3aBUCUMOCTH  MYyTH  OT
BPEMEHH NP PaBHOYCKOPCHHOM JBIDKECHHH 0€3
HaYaJbHOM CKOPOCTH.
5.1Iposepka 2Unomeswi: ecnu npu
PABHOYCKOPEHHOM O08UdCeHUU 0e3 HAUaNbHOU
CKOPOCMU NYMU OMHOCAMCSL KAK P10 HeYEMHbLX
yucen, mo COOMEEMCMEYIWUe NPOMENCYMKU
8peMeHU 0OUHAKOBHI.

MPUOIMKEHHOTO OIIPEICIICHIS] MTHOBEHHOM CKOPOCTH.

OrmpeneneHue MocCie PACCYXKIEHUS C IMENaroroM MO CXeME CKOPOCTH PaBHOMEPHOTO JIBHXKEHUS
(1mapuka B )KUIKOCTH, MOJICIIU SJICKTPUUCCKOTO aBTOMOOWIIS U T. 11.).

OmnpezencHre COBMECTHO C IEIaroroM IIyTH, HMPOWICHHOTO 3a JaHHBIH MPOMEKYTOK BPEMCHH, U
CKOPOCTH TeJa Mo rpapuKy 3aBUCUMOCTH IMyTH PABHOMEPHOTO JBMXKCHUSI OT BPEMCHH.
HavanpHble mpencTaBlicHHE O MPHHIUIAX JCUCTBUS HPUOOPOB, H3IMEPSIOIINX
(ctimmomeTpoB).

[Ipocrelimue BBYUCIEHHUS 1O 00pa3ly IIyTH W CKOPOCTH IIPH PaBHOYCKOPEHHOM MPSIMOIUHEHHOM
JIBIOKEHHMH TeJa.

OmnpezneneHre COBMECTHO C MEAAroroM MPOHAEHHOTO IMyTH ¥ YCKOPEHUS ABIKCHHS Teja Mo TpaduKy
3aBHCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOIMHEHHOTO JBIKEHUS Tela OT BPEMEHH.
OmnpeneneHre ¢ TMOMOIIBI0 Tielarora YCKOPEHHUs Tella TMPU PaBHOYCKOPEHHOM JBHKEHUH IO
HaKJIOHHOM MJIOCKOCTH.

W3mepenne Mo CXeMernocie pPacCyXICHHs C IMEaroroM MEpHOoia M YacTOThl OOpalleHHs Tela Mo
OKPY>KHOCTH.

OmnpeneneHre HaxXOXKIACHHs TOJ] PYKOBOJACTBOM IIearora CKOPOCTH PaBHOMEPHOTO IBUKEHHS Tela
0 OKPY>KHOCTH.

Pemenne THUMOBBIX pacyETHRIX 3agad B |—2 NeicTBUSA ¢ OMOPOH Ha alTOPHTM, IMPeIBapUTEIBEHO
pa3oOpaHHBIE COBMECTHO C TIIEJaroroM Ha OIpeIeNieHHe KHHEMAaTHYeCKHX XapaKTePHCTUK
MEXaHHUYECKOTO IBIKEHIS PA3INIHBIX BUIOB.

Pacrmio3naBanue u npuOIIKEHHOE OMMCaHKE IO 00pasIly MOCIe 0O0CYKICHHUS C IMEAaroroM Pa3InIHBIX
BHZIOB MEXAaHMYECKOTO IBIDKCHHS B NPHPOJIC M TEXHUKE (Ha MpUMepax CBOOOJHO MATAIOIIUX Tel,
JIBIDKCHUS JKUBOTHBIX, HEOCCHBIX TeJl, TPAHCIIOPTHEIX CPEJICTB H JIp.).

CKOPOCTh

BzanmoneiictBue
ten (20 u)

Ilepsbiii 3akoH HeroTtoHa. Bropoil 3akoH
Herorona. Tperuit 3akon Herotona. [Ipunyun
cynepnosuyuu Cul.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNIA MPEHUST CKONbIHCEHUS, CULA MPeHUs NOKOS,
opyeue 8U0bl MPeHUsL.

Cuma TsDKeCTH |

3aKOH BCEMHUPHOTO

Habnronenue u 00CyKICHHUE COBMECTHO C IEAaroroM OIBITOB C JIBUKCHUEM TeJa NPH YMEHBIICHUU
BIIMSIHUS IPYTUX TEN, NPEMSTCTBYIOIUX JBUKEHHIO.

AHanmu3 Mo cxXxeMe TOoCe PacCyXACHHS C TeJIaroroM TekcTa lamwmies ¢ OMMCaHWeM MBICIIEHHOTO
3KCHepI/IMeHTa, O6OCHOBBIBa}OH_IeFO 3aKOH I/IHepHI/II/I; BBITIOJTHCHHEC Sa}IaHI/Iﬁ 10 TeKCTy (CMBICJ'[OBOG
YTEHUE).

OO6cyxaeHne moj pyKOBOJCTBOM I€JIarora BO3MOYKHOCTH BBITIONTHEHUS 3aKOHA WHEPITUH B Pa3IMUHBIX
CHCTEMax OTCUETA.
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TATOTEHHUSA. YCKOpPEHHE CBOOOIHOTO MajeHUs.
Jeuocenue naanem eoxpye Coanya (MC).
Ilepsasa kocmuueckasn ckopocmos. Hesecomocmo
U nepezpy3Ku.

PaBHOBecue MaTepUalbHON TOYKH.
Abcontomno  meépdoe  meno. Paenosecue
meépooeo  mena ¢  3AKPennéHHOU  OCblo
epaujenusi. MOMEHT CUITBL. LJenmp msascecmu.

Lemoncmpayuu
1.3aBHCUMOCTD YCKOPEHHS Tella OT MAcCHI Tela
1 ACUCTBYIOLIEH Ha HETO CUIIBI.
2.Habnronenue paBeHCTBa
B3aMMOJICHCTBUHU TEIL.
3.M3meHenne Beca Tella NPU  YCKOPEHHOM
JIBHDKCHHH.

JlabopaTopHbIe pabOThI U OIBITHI.
1.MccnenoBanue 3aBHCHMOCTH CHJIBI TPEHUS
CKOJIBXKCHUS OT CHIIBI HOPMAaJIBHOTO aBIICHHUSL.
2.0npenencHue KO3 puIHEeHTa TpeHUs
CKOJIBXKCHUS.

3.0mpenenenne KECTKOCTH IPYKUHBI.

CHII npu

HaGmonenue u oOCy)XIEHHE COBMECTHO C IEJaroroM MEXaHWYEeCKUX SBJICHHUH, MPOUCXOJSLINX B
cucremMe otcuéra «Tenexka» mpu e€ PpaBHO-MEPHOM U YCKOPEHHOM JBMKEHUU OTHOCHUTEIBHO
KabuHera pu3nKy.

JleiicTBUS ¢ BEKTOpaMU CHJI: BBINOJHEHHE 3aaHUH 110 CI0XKEHUIO ¥ BEBIUUTAHUIO BEKTOPOB.
HaGmonenue 3a NpoBeJEHHWEM OIBITOB, JEMOHCTPUPYIOUIMX 3aBUCHMOCTb YCKOPEHHS Tejla OT
MPUI0KEHHON K HEMY CHJIBI M MaccChl TeJa.

AHanu3 u 00BSICHEHHE C OMOPOH Ha TEXHOJIOTHIECKYIO KapTy IO PYKOBOJICTBOM TeIarora siBJICHHMN ¢
HCIOJIb30BaHUEM BTOpOro 3akoHa HproToHa.

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 aeicTBUs ¢ ONMOpPOM Ha aaropuT™M, NpEeABapUTEIBHO
pa3o0paHHBII COBMECTHO C IIEJaroroM € HCIOJh30BaHHEM BTOPOTO 3akoHa HBIOTOHA W mpaBmIiIa
CJIOXKEHUS CHJL.

OnpezeneHre COBMECTHO € MEJaroroM XECTKOCTU MPY>KUHBI.

AHanu3 CUTyaluil ¢ ONMOpOH Ha TEXHOJIOTHUYECKYI0 KapTy IOJ PYKOBOJACTBOM II€arora, BKOTOPBIX
HAOJIOaI0TCs yIpyrue nedopMaiuy, U UX 00bICHEHHE C HCIIOIb30BaHNEeM 3akoHa ['yka.

Pemenne TUMOBBIX pacu€THBIX 3a1ad B 1—2 AEWCTBUA C OMOPOM Ha alIrOpUTM, IMpeaBapUTENBHO
pa300paHHBIIl COBMECTHO C II€JIarOroM ¢ HCIIOIb30BaHUEM 3akoHa I'yka.

HccnenoBanue mpy MOMOIIH NT€Aarora 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHHUS OT CHIIBI HOPMAJIbHOTO
nmaBieHus. CoBMeCcTHOE 00CYXKIEHHE PEe3yIbTATOB UCCIICIOBAHMUS.

OmnpeneneHne MOA KOHTPOJIEM ITeAarora ¢ OMopoi Ha KOHCIIEKT K03 (DUITEeHTa TPEHHS CKOITBKCHUS.
W3mepenue ¢ moOMOLIbIO IEAArora CUIIbl TPEHUSI MOKOSI.

Pemienue TUNOBBIX pacu€THBIX 3a7ay B 1—2 AeicTBUsS ¢ ONMOpPOM Ha auropuT™, NpeABapUTEIbHO
pa300paHHBIH COBMECTHO C TIEIarOTOM C MCIIOIB30BAHUEM (POPMYIIBI TS CHITBI TPEHUS CKOJIBKCHHS.
AHanu3 1Mo cxeMe IOCJE pacCyXAEHHUs Mejnarora O JIBUXKEHUM TeJ TOJBKO MOJ IEHCTBHEM CHIIbI
TSKECTH — CBOOOTHOTO HasieHusl.
OO0BsACHEHHE TI0J] pyKOBOJCTBOM I€/1arora He3aBUCUMOCTH YCKOPEHHsI CBOOOHOTO MAJCHUS OT MaCChI
Tena.

OrieHKa COBMECTHO C IEIaroroM BEIWYHHBI CHJIBI TSATOTEHHS, IEHCTBYIOIIEH MEXIy ABYMS TelaMu
(amst pa3HBIX Macce).

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

Pemrenue TUNOBBIX pacu€THBIX 3a7ad B 1—2 aeicTBUsS ¢ OMOpPOMl Ha alNropuTM, NpeiBapUTEIbHO
pa3o0paHHbIIl COBMECTHO C II€JJaroroM ¢ MUCIOJIb30BAaHHEM 3aKOHA BCEMHPHOTO TSATOTEHHS U (GOpMYIIBI
JUIsl pacu€ra CUIIbI TSDKECTH.

HaGmonenne wu oOCyXkJeHHWE C TIIOMOLIbIO II€Aarora OIBITOB [0 H3MEHEHHMIO Beca Teja
MIPH YCKOPEHHOM JIBHKCHHU.

AHanmu3 C MOMOIIBIO Me1arora yCJIOBHUH BOSHUKHOBEHHSI HEBECOMOCTH U TIEPETPY3KH.

Pemrenue THUMOBBIX pacu€THHIX 3aaad B 1—2 JeWCTBUsI C OMOPOM Ha aNTOPHUTM, MPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C IIEJarOroM Ha OIpEIeICHNE Beca TeJla B Pa3INYHBIX YCIOBHIX.

AHanmu3 ¢ Omopoil Ha TEXHOJOTHYECKYI0 KapTy IMOJ PYKOBOJCTBOM II€Jarora CHi, AHCTBYIOIIMX Ha
TeJO, MOKOSAIIEeecs Ha OTIOpe.

OrnpeneneHue ¢ NOMOUIbIO TIe1arora LEeHTpa TSHKECTH Pa3IuUHbIX TEl.
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3aKOHBI
COXpaHCHHUS
(10 9)

Nmnynsc Tema. HMsmenmenue  umnyiasca.
Hunynve cunvl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeaxtuBHoe amxenue (MC).

Mexanunueckast pabora u MouiHocTh. Pabora
CHUIl TsDKeCTH, ynpyzocmu, mpenus. Ceéa3v
onepeuu u pabomel. IloTeHIMaNbHAs SHEPTHA
Tena, MOMHATOrO HaJ IOBEPXHOCTBIO 3EMIIH.
Tomenyuanvnasn sHepaus cocamou NPYHICUHBL.
Kunernueckas 3HEprusl. Teopema o
KUHemu4eckoli dHepeuu. 3aKOH COXPAHEHUs
MEXaHU4ECKOH YHEPTHH.

JHemoncmpayuu

Ilepenaya ummynbca pu B3aUMOACHUCTBUU TEIL.
IIpeobpazoBanus SHEepPruu npu
B3aUMOJCHCTBUM TEIL.

CoxpaHeHHE UMIIylbca TIPpH  HEYIPYrom
B3aUMO/ICHCTBUMU.

CoxpaHeHHe UMIyJbca TpH  aOCONIOTHO

YIPYrOM B3aUMO/ICHCTBUH.
HaOmonenue peakTHBHOTO IBIKEHHS.

CoxpaHeHHEe MEXaHMYECKOW OSHEPruu NpH
CBOOOTHOM TaICHUH.
CoxpaHeHHEe MEXaHMYECKOW DSHEPruu NpH

JBIDKEHHUH TeJla IO JeHCTBUEM MPYKHUHBL.
Jlabopamophvie pabomul u onvimoi.
Onpenenenne paboOTBl  CHJIBI  TPEHUS TPH
pPaBHOMEPHOM JIBIOKEHUH Tena o
TOPU30HTAJILHOM IOBEPXHOCTH.
OmpeneneHne pabOTHl CHIBI YNPYTOCTH TIPH
nogaséme rpy3a C MCIOJIb30BaHUEM
HETIOJIBH)KHOTO U TIO/IBH)KHOTO OJIOKOB.
W3yuenne 3aKkoHa COXpAHEHHsI SHEPTHU.

HaGmonenue u o0cyx/ieHHe ¢ OMOIIBIO MeJlarora OmbITOB, IEMOHCTPUPYIOUIHNX Tepeady UMITYJIbCca
NpU B3aUMOJACHCTBUM TEJ, 3aKOH COXPAHEHHs HMITyJbca NMpHU aOCONIOTHO YIPYroM U HEYIPYrom
B3aUMOJICHICTBUU TeIl.

HaGmonenue neMOHCTpanuy mejarora CUTyalMid B OKpPY)KaroIleil JKU3HH C MCIOJIb30BaHUEM 3aKOHa
COXpPaHEHMS UMITYNbCA.

Pacno3HaBaHne c omopoil Ha TEXHOJOTMYECKYI0 KapTy IIOJ, PYKOBOJCTBOM IEAarora sBJICHHUs
PEaKTHBHOTO OBMKEHUS B rpupoje u Texauke (MC — Guonorus).

[IpumeHeHHEe COBMECTHO € MENAaroroM 3aKOHA COXPAaHEHUS HMITyJlbca Uil pacyéra pe3yJbTaToB
B3aUMOJICHicTBHAA Ten (Ha TpPHMEpax HEYNPYroro B3aUMOICHWCTBUS, YIPYIOro IIEHTPAIBHOTO
B3aMMO-ICHUCTBUS IBYX OJMHAKOBBIX TEJ, OJJHO M3 KOTOPBIX HEMO-BIKHO).

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 2—3 JEMCTBUS € ONMOPOH Ha aaropuTM, NpEeABapUTEIbHO
pa300paHHBIIl COBMECTHO C TI€JJarOTOM C HCIIOJIb30BaHUEM 3aKOHA COXPAHECHUS UMITYJIbCA.
OmnpeneneHue ¢ onopoi Ha ITUAAKTUYECKUH MaTepHuan paboThl CHIIBI YIPYTOCTH NPU MOIBEME Ipy3a
C MCIOJIb30BaHUEM HETOBHIKHOTO U IOJBHIKHOTO OJIOKOB.

V3mMepeHne cOBMECTHO C MeJaroroM MOITHOCTH.

H3mepeHue ¢ MOMOIIBIO Nelarora NoTeHIUAIbHOM SJHEPTHU YIPYTO IepOPMUPOBAHHON NPYIKHHBI.
V3mMepeHue cOBMECTHO C MearoroM KHHETHYEeCKOH SHepruHy Tejla 1o JUIMHE TOPMO3HOTO MyTH.
Habnromenne 3a SKCIIEpUMEHTANBHBIM CpPaBHCHHEM HW3MEHCHHS NOTCHIHMATIPHON W KHHETHYECKOM
SHEpruM Tena Npy ABMKEHHUH M0 HAKIIOHHON TUIOCKOCTH.

Habnromenue 3a sKcrieprMEHTAIbHON MPOBEPKON 3aKOHA COXPAHEHUS MEXaHWYECKOH YHEPTUH MPHU
CcBOOOTHOM TIaJICHHH.

[IpumeneHne Ha HayaJbHOM YPOBHE, C ONOPOM Ha NUIAKTUYECKUM MaTepuan 3aKOHAa COXpPaHEHHS
MEXaHUYECKOHM dHEepruu AJis pacuéra MNOTEHIMAIbHON U KHHETUYECKOM SHEepruil Tena.

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AEWCTBUSA C OMOPOHM HAa aITrOPUTM, IpPeaBAPUTEIHHO
pa3o0paHHBIl COBMECTHO C IIEarOTOM C HCIOJIB30BAHMEM 3aKOHA COXPAaHEHHS MEXaHHYECKOH
SHEPTHUH.

Paznen 9. Mexannyeckne koneb6aHust 1 BOJHBI (15 1)




44

Mexaandeckue
kosnebanus (7 9)

Komebarenbaoe JIBIKEHHE. OCHOBHEIE
XapaKTEPUCTUKN KOJICOaHWH: MEpHOJl, 4acToTa,
amMIuiMtyaa. Mamemamuyeckuii U NPYICUHHBIL

maamuuky.  Ilpespawjenue  sHepeuu  npu
KonebamenbHOM OBUNCEHUU.

3aryxatomue KonebaHus. BbIHYXIeHHBbIE
KojeOanus. Pe3onanc.

ﬂeMOHcmpauuuz

1.Habmronenne xoneOaHuii Tea Moj AeHCTBHEM
CHJIBI TSKECTH U CHIIBI YIIPYTOCTH.
2.Habnronenue koseOaHuii rpy3a Ha HUTH U Ha
MpYyKHHE.

3.HabmroneHne BBIHYXICHHBIX KOJEeOaHWH W
pe30oHaHca.

Jlabopamopmvlie pabomol u Onvimol.
1.0Ompezesnenue 4acToOThl U epHoa KojiebaHui
MAaTeMaTHYECKOTr0 MasTHHKA.
2.0mnpeneneHue 4acToOThl U Ieprojia KojieOaHni

MPY)XKMUHHOTO MasATHUKa (WM 3JIEKTpOHHAs
JIEMOHCTpAIIHS).
3.HccnenoBanue 3aBHCHUMOCTH nepuoja

KoneOaHWH TOJBEMICHHOTO K HHUTH Tpy3a OT
JUTUHBI HUTH.

4 .VccnenoBanne 3aBUCHMOCTH neprosa
KoJIeOaHWH TPYXWHHOTO MasTHHKa OT MAacChl
rpy3a (WIn 3JIeKTPOHHAs IEMOHCTpAIus).
5.I1poBepka HE3aBHCUMOCTH neprosa
KosieOaHWi Tpy3a, MOABEIIEHHOTO K HHUTH, OT
Macchl Ipysa.

6.0mbIThl, JIEMOHCTPUPYIOLIHE 3aBHCHMOCTH
neproia KojebaHuil MPyKMHHOTO MasTHUKA OT
MAacCHI Tpy3a u KECTKOCTH NPy KUHBIL.
7.I3MepeHne yCKOpeHHs] CBOOOIHOTO MaaeHHS
(Wi 3MeKTPOHHAS IEMOHCTPAIIHS).

Habnronenue xonebaHuii moJ OeHCTBHEM CHIJI TSXKECTH U YIPYTOCTH U OOHApyXXEHHE NMPU MOMOILIH
Tre1arora NoJOOHBIX KOJIeOaHU B OKpY’KaIOIIeM MHpe.

AHanu3 COBMECTHO C IeAaroroM Koje0aHWH Trpy3a Ha HHTH W Ha mpyxuHe. OmpeneneHue Io
AITOPUTMY YACTOTHI KOJIeOaHUI MaTEMAaTHYECKOTO U IIPYKHHHOTO MasTHUKOB.

Habnronenue u 00bsiICHEHHE C IOMOIIBIO TI€arora sBJICHIS Pe30HaHca.

HccnenoBanue ¢ Onopoil Ha ajropuTM, IpEIBapUTEIbHO Pa300paHHBIH COBMECTHO C MEJarorom,
3aBUCHMOCTH TIEpHO/Ia KOJICOaHHH TI0/IBEIICHHOTO K HUTH I'Py3a OT UIMHBI HUTH.

ITpoBepka c OHOpOil Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJICTBOM IIeJarora HE3aBUCHMOCTH
nepro/ia KojebaHui rpy3a, MOJBEIIEHHOT'O K JIEHTE, OT MacChl Ipy3a.

HaGmonenue u o0cyxieHre noj pyKOBOACTBOM IeJlarora OnbITOB, IEMOHCTPUPYIOLIUX 3aBHCUMOCTD
nepro/ia KojieOaHui NpyKMHHOTO MasiTHUKA OT MacChl TPpy3a U )KECTKOCTH MPYKUHBI.

[TprMeHeHne ¢ MOMOIIBIO NIeJarora MaTeMaTHIeCKOro 1 IPY)KUHHOT'O MasiTHUKOB B Ka4eCTBE MOIEIICH
IUTSL OTTUCAHMS KoJIeOaHUH B OKPYKArOLIeM MUpE.

PelneHne THIIOBBIX pacu€THBIX 3aiad B 1—2 NEHCTBUS C ONMOPOH Ha ajropuTM, NPEABapUTEIHHO
pa3o0paHHbBIA COBMECTHO € MENaroroM, CBSI3aHHBIX ¢ BEIYHUCICHHEM WM OLICHKOH YacTOTHI (IIepUOAa)
KoJleOaHui’

Mexanunyeckue
BOJIHBL. 3BYK (8 )

CaoiicTBa
IIpooonbHulie u

Mexannueckue
MEXaHNYECKUX

BOJIHBI.
BOJIH.

OOHapy)XeHHE W aHAJIN3 C TOMOIIBIO NIEIarora BOJHOBBIX SIBIICHHH B OKPYIKAIOIIEM MHPE.
Habnromenne COBMECTHO € TMEZAaroroM paclpOCTPaHEHHs NPOIOIBHBIX M TONEPEYHBIX BOJH (Ha
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nonepeyHvie 60HbLLNUHA B0JHLL U CKOPOCHb

eé pacnpocmpanenus. Mexanuueckue 801HbI 8

meépoom meie, celicmuyeckue 8onnvl (MC).
3ByK. Ipomrocmv 38yKa u 8bicoma MOHA.

Ompadsicenue 38yka. Ungpassyk u yiompassyx.
Lemoncmpayuu

PacnipocTpanenne mpogoibHBIX M HONEPEYHBIX

BOJTH.

HaOmionenue 3aBHCUMOCTH BBICOTHI 3ByKa OT

Y4aCTOTBHI.

AKycTHYeCKHI pe30HaHC.

MOJIeNIN) ¥ OOHApYKEHHE aHAJOTMYHBIX BUIOB BOJH B IIPHUPOJE (3BYK, BOASHBIC BOJIHEI).

Brrunciienne B 1—2 AeWCTBUS ¢ OMOPOH HA alTOPUTM, MPEIBAPUTEIFHO Pa300paHHBIN COBMECTHO C
MeJaroroM JUTHHBI BOJIHBI X CKOPOCTH PACHPOCTPAaHEHHS 3BYKOBBIX BOJIH.

HaGmonenne 3a SKCHEPHMEHTANBHBIM OMNPEACICHHEM T'PAHUI] YacTOTHI CHBIIIMMBIX 3BYKOBBIX
KoneOaHuH.

HaGmoeHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCIIE C HCIONB30BAHUEM MY3bIKaIbHBIX
WHCTPYMEHTOB).

HaGumonenue u 00bsicHEHHE € TIOMOILBIO M1e/1arora SBJICHUs aKyCTHYECKOTO pe30-HaHCca.

YTeHue COBMECTHO C IEaroroM OpUTHHAIBHOTO TEKCTa, MOCBSIIEHHOTO HCIIOJIb30BAHUIO 3ByKa (MIN
yIBTpa3ByKa) B TEXHHUKE (9XOJIOKAlMsA, YIBTPa3ByK B MEAWIMHE MU Jp.); BBINOJHCHHUE 3aJaHUH
IO TEKCTY (CMBICIIOBOE UTEHHE)

Paznen 10. DnexkTpoMarHuTHOE MOJIE U 3J1€KTPOMarHUTHEIE BOJHEI (8 )

DNeKTPOMarHUTH
oe moe

U 3JIEKTPOMArHUT
HBIE BOJIHBI (8 )

DNeKTPOMarHUTHOE roJie.
DNeKTpOMarHuTHbHIE BOJIHBI. Ceoticmesa
INEeKMPOMASHUMHBIX 80.IH. Hlkana
INEeKMPOMACHUMHBIX ~ 60aH.  Hcnonvzosanue
INEKMPOMASHUTHBIX BONH OJisL COMOBOU CSA3U.

ONeKTpOMarHuTHas pupona CBeTa.
Ckopoctb cBeTa. BonHoBbIE CBOIICTBA cBETa.

,ZZeMOHcmpauuuz

1.CBoiicTBa 3NEKTPOMATHUTHBIX BOJH.
2.BoJIHOBBIE CBOMCTBA CBETA.

Jlabopamopmvie pabomol u onvimol.
M3yueHne CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C
MTOMOIIBI0 MOOHIIBHOTO TeedoHa.

IMocTpoeHre MPOCTBIX PACCYKAECHHH HA OCHOBE IMOJArOTOBICHHBIX BBIPAXKEHHH, 000CHOBBIBAIOIIUX
B3aMMOCBA3b JJICKTPUIECKOI0 1 MAroHuTHOI'O ToJIeH.

HaGmonenue 3a sKkceprUMEHTaNbHBIM H3YYEHUEM CBOMCTB DJIEKTPOMArHUTHBIX BOJIH (B TOM 4YHCIIE C
MOMOIIBI0 MOOHIBHOTO TejedoHa).

AHau3 ¢ IOMOIIBIO [TEIarora PEHTTEHOBCKMUX CHUMKOB YEJIOBEYECKOI0 OPraHUu3Ma.

AHaHI/I3 COBMECTHO C TI€AaroroM TEKCTOB, OIMMUCBIBAIOIINX TMPOABICHUA DJJIICKTPOMArHUTHOT'O
W3ITyUIEHHs B IPUPOJIE: KUBBIE OPTAHU3MBI, H3TyYEHHUsT HEOECHBIX TeN (CMBICTIOBOE UTEHHE).
Pacro3HaBaHye W aHAN3 Pa3INYHBIX PHMEHEHHUH 3JIEKTPOMArHUTHEIX BOJIH B TEXHHKE C OMOPOM Ha
TEXHOJOTHYECKYIO KapTy MO PyKOBOJICTBOM IIE/Iarora.

PelieHre THITOBBIX pacué€THBIX 3a1ad B 1—2 JIeHCTBUS ¢ OMOPOM Ha ajiropuTM, MPEIBAPUTENHHO
pa3o0paHHBIM COBMECTHO C TIEAaroroM ¢ UCTIOIb30BaHHEM (POPMYJT JUIst CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JJIMHBI BOJIHBI 1 4aCTOThI CBECTA.

Paznen 11. CetoBble sBiaeHus (15 9)
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3aKoHbI JlygeBas momenb cBeta. Mcrounuwku cBerta. | HaOmromeHue ONBITOB, JNEMOHCTPHPYIOIIUX SIBICHHE MPSIMOJIMHCHHOTO pPACHpPOCTPAHCHUS CBETa
pacnpoctpanenust | Ilpsamonunetinoe  pacnpocmpanenue  céema. | (BOSHUKHOBEHHE TEHHM U MOJYTEHH), U UX HUHTEPHpETAlMsl C HMCIOJb30BAHHEM MOHATHUS CBETOBOIO
cBeta (6 1) 3ammenuss Coanya u Jlynvl. OTpakeHue cBeTa. | Jyya.
IInockoe 3epxano. 3axon ompaosicenus ceema. OO0bsicHEHHE U MOJAETUPOBAHUE TMOCIE PACCYKACHUS C MEJAaroroM Mo CXeMe COJHEYHOTO U JIYHHOTO
[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS 3aTMEHUH.
cBeta. [lonnoe sHympennee ompadicenue ceema. | VccnenoBaHue ¢ OMOPOi Ha TEXHOJIOTHUECKYIO KapTy MO/ PYKOBOJCTBOM IeJarora 3aBUCUMOCTH yria
Hcnonvzosanue nonnozo enympenne2o OTpPaXKEHMsI CBETOBOIO JIy4ya OT yria NnajcHusl.
ompasicenus 8 ONMUYECKUXC8eMOo800ax. WzyueHne ¢ moMomIpo Imeaarora CBOMCTB M300paKSHHS B TNIOCKOM 3epKajie.
ﬂexwoncmpaquuz Habnromenne u oOBSICHEHHE COBMECTHO C II€arOTOM OIBITOB II0 IIOJNYYEHHIO H300pakeHUH B
1.IlpsmonuHEHOE PAacIPOCTPAHEHUE CBETA. BOTHYTOM W BHIITYKJIOM 3epkajiax. HaOmoaeHne U 00bsICHEHHE TIOCIe PacCyKICHUS C IEJaroroM Io
2.0TpaxeHue cBeTa. CXEME OIBITOB IO MPEITOMJICHHIO CBETA HA IPAHULE PA3IUYHBIX CPEM, B TOM YHCJIE ONBITOB C IMOJHBIM
3.Ilonyyenue  u300paKeHHW B  IUIOCKOM, | BHYTPECHHHM OTPaKCHHEM.
BOTHYTOM U BBIIIYKIIOM 3€pKaJiax. HccnenoBanue mox pyKOBOJCTBOM II€arora 3aBUCHUMOCTH yrila MPENOMIICHHS OT yria MajeHHs
4 IlpenomMieHue cBeTa. CBETOBOTO JIy4ya Ha TPAHULIE «BO3AYX—CTEKIIO».
5.0nTu4ecKkuii CBETOBOI. Pacnio3snaBanue ¢ momoIblo nejarora sIBICHUN OTPa)KEHUsI U MPEJIOMJICHUs CBETa B MTOBCEIHEBHOU
Jlabopamopuvie pabomot u onvimoi. JKU3HU. AHAIU3 U 00BSCHEHHUE COBMECTHO C TIEIarOTrOM SIBICHHUSI ONITUYECKOTO MUPaXKa.
1.UccnenoBanue 3aBUCUMOCTH yIiia OTpa)keHUs | PemieHue THUMOBBIX pacuéTHBIX 3aAad B 1—2 JeWcTBUs ¢ OMOpPO Ha anropuTM, MpeaBapUTEIHHO
CBETOBOIO JIy4ya OT yIJja MajgeHusl. pa300paHHBIN COBMECTHO C TIEJarOTOM C HCIIOF30BAHAEM 3aKOHOB OTPAKCHUS U MPEIIOMIICHHS CBETA.
2./zydeHne  XapaKTEepHUCTHK  H300paKeHHS
MpeIMETa B IUIOCKOM 3€pKaIe.
3.UccnenoBanue 3aBUCUMOCTH yria
MIPEJIOMIIEHUSI CBETOBOTI'O JIyya OT YIJia MaJeHus
Ha TPaHULIE «BO3TYyX—CTEKIION.
JIun3bI Jluaza. Xox mydedt B smH3e. Onmuueckas | IlomydeHue moj KOHTpOJEM Ielarora M300paKeHHH ¢ IMOMOIIbIO COOMparomiell W paccenBaloUICH

U ONITUYCCKHC

pu6ops! (6 u)

cucmema  omoannapama, MUKpPOCKONd U
meneckona (MC). [naz wxax onmuueckas
cucmema. bauzopykocms u danbHozopkocmes.
ﬂexwoncmpauuuz
1.Xox mydeii B cobuparormeit TuH3e.
2.Xopx nyueit B paccenBarolieH JIMH3e.
3.INomyuenne n300pakeHHH C TOMOIIBIO JIMH3.
4 ITpuHunn JeiicTBus ¢oroanmapara,
MHKPOCKOIIA M TEJIECKOTIA.
5.Mogens rinasa.
Jlabopamopuvie pabomot u onvimol.
[Tonmydyenne wu300paxeHW C TMOMOIIBIO
coOMparoIiei TMH3bI.
OmpeneneHre (QOKYCHOTO PpACCTOSIHHS H
ONTHYECKON CHIIBI coOHMparomedl JMH3bI (WIIH

JIMH3.

OmnpeneneHye C ONOPOl Ha alropuT™M pa3pabOTaHHOTO COBMECTHO C IelaroroM (HOKyCHOTO
PacCTOSIHUS M ONTUYECKOH CHUIIBI COOMpArOIIEi TMH3HI.

AHanmn3 COBMECTHO C neaaroroMm yCTpOﬁCTBa u TpHUHOUIIA HeﬁCTBHH HEKOTOPBIX OINTUYCCKUX
mpubopoB: ¢oToanmapara, MUKpockora, Teiaeckomna (MC — GUoorus, aCTPOHOMHUS).

AHanu3 ¢ OMopoi Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJCTBOM I€Jarora siBJICHUN OJIM30PyKOCTH U
JIaITbHO30PKOCTH, ITpUHIKNA AelcTBHs 04koB (MC — Ounosorus).
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ANEKTPOHHAS JEMOHCTPALIHS).

Paznoxenue
Oenoro ceeTa
B cekTp (3 1)

L.

P

L.

.

Pasznoocenue benozo ceema 6
cnexmp. Onvimul Hviomona. Cnooicenue
CNeKmMpAanbHbIX Yeemos. JJucnepcus ceema.

ﬂe/wommpauuu2

Pasnoxenne 6eoro cBera B CIIEKTP.
[Tomy4yeHue Oesoro cBeTa HPH CIOKESHHU
CBETa pPa3HbIX LBETOB.

Jlabopamopmvlie pabomol 1 Onvimol.

OnbITHl MO Pa3jIoKEHHI0 Oeloro ceera B
CHEKTD.

OMNBITHl [0 BOCHPUSATHIO IIBETa MPEAMETOB
IIpU UX HAOMIOJICHUH Yepe3 [[BETOBbIC (QHIbTPHI.

Habnronenue coBMECTHO ¢ IeIaroroM II0 pasjIoKeHHIo OeJIoro cBeTa B CIEKTD.

HaGmonenue n o0bsicHeHre Ha 6a30BOM ypOBHE I10]] PyKOBOJCTBOM I€JJarora OIbITOB IO MOJTYYeHHIO
0eoro cBeTa Ipy CIOKESHUU CBETA Pa3HBIX IIBETOB.

[IpoBenenue u OOBSCHEHUE MO PYKOBOJACTBOM IEarora OIBITOB IO BOCIIPHATHIO L[BETa MPEIMETOB
TIPY X HAOFO/ICHIH Yepe3 IIBETOBBIE PHIIBTPHI (IIBETHBIE OUKH).

Paznen 12. Kpanrossle sanerus (17 u)

Ucnyckanue

U TIOTJIOICHHE
CBETa aTOMOM
(4 9)

Onvimul Pezepgpopoa v mmaneTapHasi MOIETh
atoma. Mogens aroma bopa. Hcnyckanue u
noenowenue  ceema  amomom.  Keammul.
Jluneiiuamoie cnekmpbi.

OOcyxneHre C TOMOIIBI0 TIefarora MeNH ONBITOB Pesepdopra Mo HCCIeTOBaHHIO aTOMOB,
BBIIBIDKEHUE TUIIOTE3 O BO3MOXKHBIX pE€3y/bTaTax OIBITOB B 3aBUCUMOCTH OT IPEAINOIAracMoro
CTPOEHHSI aTOMOB, ()OPMYJIHUPOBAHUE BBIBOJIOB U3 PE3yJIHTATOB OIBITOB.

OO6cyxIeHrne ¢ OIopoi Ha TEXHOJOTHYECKYIO0 KapTy MOA PYKOBOACTBOM Iearora IpOTHBOPEUNit
IUTaHeTapHON MOJEIH aTOMa M OCHOBAaHMM JJIs TUIOTE3B! bopa 0 CTalMOHapHBIX OPOUTAX 3JIEKTPOHOB.
HaGumiozieHue COBMECTHO C MEAaroroM CIUIOIIHBIX M JIMHEWYaThIX CIIEKTPOB M3JIyYCHHUS Pa3iIMuHbIX
BeriecTB. OOBSICHEHHE C ONOPOH Ha AMJAKTHYSCKUH MaTepHall IMHEHYAThIX CIIEKTPOB U3ITYICHUS.

Crpoenue
aToMHoro siapa (6

4)

PammoaktuBHOCTD. Anbgha-, bema- u eamma-
usnyuenus.  CTpoeHHE  aTOMHOTO  sifpa.
Hyxnounas mooenv amomnozo sopa. Hzomonsi.
Paouoaxmuenvie npespaujenusl. Iepuoo
nonypacnada amomMHuix soep.

Jlemoncmpayuu
1.CriexTphl H3Ty9IEeHUS U TTOTIIOICHUS.
2.CiexTpbl pa3inuHbIX Ta30B.
3.Criektp Boopoa.

4. HabmoaeHne TpekoB B kamepe BuibcoHa.

Jlabopamopuvie pabomot u onvimol.
1.Habnodenue cnaowHvlx U JUHEUYAMNbIX
CREeKMPO8 U3IyYeHUs..
2.UccrnenoBaHne TPEKOB: HM3MEPCHHEC SHEPTHH
YacTUIBl [0  TOPMO3HOMY  mytH (IO
(dhoTorpadmsm) (wm JJIEKTPOHHAS

OO6cyxIeHne COBMECTHO C I1€1aroroM BO3MOYKHBIX I'HITOTE3 O MOJIENSAX CTPOCHHUS sIIpa.

OmnpeneneHne Mo cXeMe ¢ MCIOIb30BaHNEM METOJMYECKOTO MaTepuala MoJi pyKOBOACTBOM Ieiarora
COCTaBa siiep IO 33JaHHBIM MacCOBBIM M 3apsAOBBIM UHCIIAM U IO TMOJOXCHHIO B NEPHOANYECKON
cucreme 31eMeHToB (MC — Xxumus).

AHanus ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy MO/ PYKOBOJICTBOM Ie/iarora M3MEHEeHHUs COCTaBa sipa
U €T0 MOJIOXKEHUS B IEpUOINY| agnoakTuBHOCTH (MC — XUMUA).
HccnenoBaHue ¢ MOMOIIBIO MEAArora TpeKoB | |-4acTHIl IO TOTOBBIM (oTorpadusM.

HaGmonenue 3a 1eMoHCTpaIeid paboThl U3MEPEHUS paANaiMOHHOTO (OHA ¢ MOMOIIBIO JJO3UMETPA,
OLICHKA €r0 HHTEHCUBHOCTH.

AHanu3 COBMECTHO C IEeJaroroM OHMOJOTMYEeCKMX M3MEHEHHWH, MPOMCXOIINX 0] JeHCTBHEM
paaroakTUBHBIX M3nydeHuit (MC — Ouonorus).

HaGmonenne neMoHCTpanny 00 HMCHOJB30BaHWE PaJMOAKTHBHBIX HM3NydeHui B MeamiunHe (MC —
Ouostorus).
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JIEMOHCTpAIIHS ).

Snepusie
peaxiuu (7 1)

L.

P

L.

SnepHbie peakuuu. 3aKOHBI COXPAaHCHHUS
3apsiIOBOTO M MacCOBOTO YHCEIl. DHepeusi C8s3uU
amommnvix  adep. Cea3p Mmaccbl U IHEPIUU.
Peaxyuu cunmesa u oenenus adep. Ucmounuxu
onepeuu Coanya u 36¢30 (MC).

Snepnas JHepreTukKa. Heticmesus
PAOUOAKMUBHBIX — UMYHEHUU  HA  JICUBbIE
opeanusmel (MC).

Lemoncmpayuu

Pabota CUETINKA MOHHU3HUPYIOIINX
H3ITy4YEHUH.

Peructpanmst ~ M3MydeHHS — NPHUPOIHBIX

MHHEPAJIOB U MPOIYKTOB.
Jlabopamopuvie pabomul u onwvimoi.
Wsmepenne paanoakTuBHOro QoHa (Wim
3NEeKTpOHHAs IeMOHCTpalts).

Pemenne THMOBBIX pacu€THBIX 3a7a4 B 1—2 NEHWCTBUS C OMOPOW Ha alrOpPHUTM, MpEIBapUTEIBHO
pa3o0paHHBIl COBMECTHO C IIEAaroroM C WCIIOJIb30BaHHEM 3aKOHOB COXPAaHCHHS MAacCOBBIX H
3apSJOBBIX YHCENl HAa OIpeJelieHHe pe3yJbTaToOB SACPHBIX PEakKLUi; aHalIn3 BO3MOXXHOCTH WIIH
HEBO3MOYKHOCTH SIICPHOH PeaKiyy.

O1eHKa ¢ TIOMOIIBIO [1€/1arora SHEPTUH CBSI3H SIAEP C UCIOJIb30BaHueM (HOpMyYJIbl DHHINTEHHA.
OOcyxIieHHe COBMECTHO C MENaroroM IEpCHEeKTHB HCIIOJb30BAHHS YIPABISEMOrO TEPMOSIEPHOTO
CHHTE3a.

OOCyX/IeHHE COBMECTHO C MENaroroM IMPEHMYIIECTB M OKOJOTHYESCKHX MHpOOJeM, CBS3aHHBIX C
snepHoit 3HepreTrKoi (MC — 3K0MI0TH:).

IToBTOpUTEIEHO-0000IIAOIIHI MOTYJTH (9 U)

Cucremaru3anus
u 00001eHne
MIPEAMETHOTO
coJieprKaHus

U OmbITa
JIeSITEIIEHOCTH,
proOpe-TEHHOTO
NIPU U3YYEHUHU
BCEro Kypca
¢bu3nKn

O6o0mieHne  comepKaHusg — KaKJIOro W3
OCHOBHBIX paszenos Kypca ¢busuku:
MEXaHUYECKHE, TEIUIOBBIE, JIIEKTPOMATrHUTHBIE,
KBaHTOBBIC SIBJICHUSL.

Hay4HbIii METO/I O3HAHUS M €r0 peanu3alius
B (DM3UYECKUX UCCIICIOBAHUSAX.

CBs13b (U3MKKM U COBPEMEHHBIX TEXHOJIOTHH B
obnactu mepenadn wHGOPMAIMK, DHEPTETHKE,
TpaHCIopTe

BreimonHenne ¢ momompl0  mejarora  y4eOHBIX  3aJaHHMM, TpeOyOmUX  AEMOHCTPALUU
KOMIIETEHTHOCTEH,  XapakTepU3yIOUINX  €CTECTBEHHOHAYYHYI0  TI'PAMOTHOCTh:  IPUMEHEHHS
MOJYYCHHBIX 3HAHWH JUIl HAyYHOTO OOBSCHEHHS (U3MUYECKHX SIBICHHH B OKpYXKaloUled HpHpoie
Y TTOBCETHEBHOM XWM3HM, a TaKXKe BBIABICHHS (DU3MUECKHX OCHOB PAJa COBPEMEHHBIX TEXHOJIOTHH;
MPUMEHEHNS! OCBOCHHBIX IKCIIEPUMEHTAJIBHBIX YMEHHMH JUIS HCCIIeNOBAaHUs (U3MUYECKHUX SIBICHHWH, B
TOM YHCIIE JJIS IPOBEPKH I'MITOTE3 U BBISIBICHHS 3aKOHOMEPHOCTEH.

Pemenne THMOBBIX pacuy€THBIX 3amad B |—2 nefcTBUS C ONOPOM HAa AJITOPUTM, MPEABAPUTEIHHO
pa300paHHbIil COBMECTHO C IEaroroM, B TOM YHCJIE HpeIoiararlinX UCIoIb30BaHHEe (HU3NIECKOM
MO/JIENIN ¥ OCHOBAHHBIX Ha COJIEPKAHWHN PA3IMYHBIX Pa3/IeioB Kypca QHU3HKH.

[Tpu pazpabotke paboueil mporpaMMbl B TEMAaTHUYECKOM IUIAHUPOBAHUU JOJDKHBI OBITH YYTEHBI BO3MOXHOCTH MCIIOJIB30BaHMS 3JIEKTPOHHBIX
(undpoBbIX) 00pa3z0oBaTENbHBIX PECYPCOB, SBIISIOMIUXCS Y4€OHO-METOAWYECKUMHU MaTrepuaiaMu (MyJIbTUMEIUNHHbIE MPOTpaMMbl, 3JIEKTPOHHbIE
y4eOHUKH U 3a/laYHUKH, HJIEKTPOHHbIE OMOIMOTEKH, BUPTYyalbHbIE J1a00OpaTOpPUU, UTPOBBIE MPOTPAMMBI, KOJUIEKIIMHM IUPPOBBIX 00pa3oBaTeIbHbBIX
pecypcoB), peanu3yromux aunakruyeckue Bo3moxkHoctu UKT, conepikanne KOTOPBIX COOTBETCTBYET 3aKOHOATENILCTBY 00 00pa30BaHHUU.
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YYEBHO-METOJUYECKOE OBECIIEHEHHME ObPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEEHBIE MATEPUAJIBI JIJIAA YUYEHUKA

. Ousmka, 7 knacc/ Ilepprmkun A.B., OOmecTBo ¢ OrpaHWYeHHOW OTBETCTBEHHOCTHIO
«M3naTenbeTBO «IK3aMEH

. Ousmka, 8 kmacc/ Ilepprmkun A.B., OOmecTBo ¢ OrpaHMYEeHHOW OTBETCTBEHHOCTHIO
«IPODAY; Axumonepnoe obiiectBo «M3narensctBo «lIpocserienue»

. Ousnka, 9 kmace/ Ilepprmkun A.B., OOmecTBo ¢ OrpaHMYeHHOW OTBETCTBEHHOCTHIO
«IPODAy; Aknnoneproe obmectBo «M3narenscTBo «IIpocBemieHue»

. 3amaunuk 7 — 9 kmacc/ Ileppiukua A.B., OOIEcCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTBHIO

«M3maTeapcTBO «DK3aMEH»

METOANYECKHUE MATEPUAJIbI AJI1 YUUTEJA

7 KJIACC

1.Pabouas mporpamma.

2. IIporpamMMbl ocHOBHOTO o0uiero oopazosanus. @usuka. 7 — 9 knaccel (aBTopsl:A.B.Ileppiikun,
H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas mporpamma mo ¢msuke. 7 xmace/ Cocr. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUH C BBIOPAHHBIM YYCOHUKOM:

4. Tlepprmukua A.B. ®usmka. 7 xmacc. YueOHUK 11 00mIeoOpa3oBaTENbHBIX yUPEKICHUI
M.:[Ipoda. 2011

5. Jlykammmk B.U. COopHHK BOmpocoB W 3amad mo ¢usuke. 7-9 i — M.: IIpocsemenue, 2010. —
192c.

8 KITACC

1.Pabouas nporpamMma.

2. IIporpamMMbl ocHOBHOTO o01Iero oopazopanus. @usuka. 7 — 9 knaccel (aBTopsl:A.B.Ileppiikus,
H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas mporpamma mo ¢usuke. 8§ kmacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUH C BBIOPAaHHBIM YUEOHUKOM:

4. Ileppiukun A.B. ®usuka. 8 kimacc. YueOHMK Juisi 0OIe00pa30BaTEIbHBIX YUPEKICHUN
M.:[Ipoca. 2011

5. Jlykamuk B.M. COopHuk BompocoB u 3anay no ¢usuke. 7-9 k. — M.: IIpocsemenune, 2010. —
192c.

9 KJIACC

1.Pabouas nmporpamma.

2. IIporpamMMbl ocHOBHOTO 001Iero oopazosanus. @usuka. 7 — 9 knaccel (aBTopsl:A.B.Ileppiikus,
H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas mporpamma mo ¢usuke. 9 kmacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUHM C BBIOPAaHHBIM YUEOHUKOM:

4. Tlepprukun A.B. ®usuka. 9 xmacc. YueOHMK [uisi 0OII€00pa30BaTENbHBIX YUPEKICHUI
M.:[Ipoca. 2011

5. Jlykamuk B.M. COopruK BompocoB u 3amad mo ¢usuke. 7-9 xia. — M.: IIpoceemenue, 2010. —
192c.

[IND®POBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. bubnmoreka — Bc€ o nmpeamery «dPuzukay. — Pexxum goctyna: http://www.proshkolu.ru

2. BuneoomnsIThl Ha ypokax. — Pesxxum moctyna: http://fizika-class.narod.ru

3. Enunas xomiekuus nuppoBbIX 0o0pa3oBaTeNbHBIX pecypcoB. — Pexxum nmoctyma: http://school-
collection.edu.ru

4. aTepecHble MaTepualibl K ypokaM (pU3UKU IO TeMaM; TeCThl [0 TeMaM; HarJsaHbIe TOCOOUs K
ypokam. — Pexxum goctyma: http://class-fizika.narod.ru

5. Mudpossie oOpazoBarenbHbIe pecypehl. — Pesxkum moctyna: http://www.openclass.ru

6. DieKTpOoHHbBIE yueOHUKH 110 (u3uke. — Pexxum nocryna: http://www.fizika.ru.
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