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QenepanpHas  pabouas mporpamMma 10 ydeOHOMY  TMpeaMeTy
«Duznuka»(06a30BbIi  ypoBeHb) (mpeameTHas oOnacTth «EcTecTBEeHHO-Hay4YHBIE
npeaMeThI»)(ajgee  COOTBETCTBEHHO — mporpamMma 1o  (Qusuke, (usuka)
BKITIOYACTIIOSACHUTENBHYIO ~ 3aIIUCKy, COJep)KaHue OOydYeHHs, IUIaHUpyeMbIe
PE3yIbTaTBIOCBOCHHSI POTPAMMBI IO (PU3HKE, TEMATUISCKOE TIJIAHUPOBAHUE.

[NOACHUTEJIBHA A 3AIIMCKA

®enepanbHas padouas mporpaMma o pusuke A1 00yJaromuxcsl ¢ 3a1eP>KKOU
ncuxudeckoro paszputus (nanee — 3[1P) Ha ypoBHEe 0CHOBHOTO 001IEro 00pa3oBaHus
NOJArOoTOBJIEHa Ha ocHOBe dDenepalibHOrO0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO
cTaHaapta ocHoBHoro oomiero odpaszoBanus (IIpukaz Munmnpocsemenus Poccun ot
31.05.2021 r. Ne 287) (manee — DPI'OC OOO0O), denepanbHON aaaNTHPOBAHHOM
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHus JIJIsi O0YJAIOIINXCS C
OTpaHUYCHHBIMU BO3MOXKHOCTMHU 3710poBbs ([Ipuka3z Munmnpocsemenus Poccun ot
24 Hosa6ps 2022 1. Ne 1025), @enepanbHoii paboueil mporpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBaHus Mo yuyeOHOMY mipeamery «®Pusuka» (0a3oBbI ypoBeHb), KoHuenmuu
npenoaBanus yaeOHoro mpenMera «Du3mka» B 00pa30BaTEIBbHBIX OpPTaHU3AIMSIX
Poccuiickoit  denepanuiv, peanu3yomMX OCHOBHBIE  00I1I€00pa3oBaTEIbHBIC
nporpammel,denepasibHOM  pabodeid  OporpaMmbl  BOCHUTAHUS, C  YYETOM
pacipeneNeHHbIX 0 KJIaccaM MPOBEPSIEMBIX TPEOOBaHUH K pe3yjbTaTaM OCBOCHHUS
denepabHON aIaNTUPOBAHHON 00Pa30BATENBHONW MPOTPaMMBbl OCHOBHOTO OOIIETro
oOpa3oBaHus JIJIs1 O0YYAIOIINXCA C 3a/IEPKKON TICUXUUECKOTO Pa3BUTHSI.

OO0mas xapakTepucTuKa y4e0HOro npeamera «Pu3znka

VYuebuniit  mpeamer «®Puszukay  SABISETCS  CUCTEMOOOpa3yIOIMMM  JIs
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJbKY (QU3NYECKHE 3aKOHbl MHPO3JaHUs
ABIIIIOTCS.  OCHOBOM COZIEpXKaHUsI KypCOB XUMHUH, OHOJIOTUH, Treorpapuu u
acTpoHOMUHU. DPU3MKAa BOOpPYKAET OOYYAIOUIMXCS HAYYHBIM METOJIOM IO3HAHMS,
MO3BOJIAIOIINUM MOJy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOLIEM MHpE.

[IpenmMeT MakcHUMalbHO HampaBlieH Ha (OPMUPOBAHUE HHTEpeca K
INPUPOJHOMY M  COLUMAIbHOMY MHpY, COBEpPLICHCTBOBAHME I103HABATEIbHOU
nesitenbHocTH  oOywatonuxces ¢ 3IIP 3a cder oBnageHHs MBICTUTEIBHBIMU
ornepauusMHu CpaBHEHHUs, OOOOIIEHUs, pa3BUTUE CIIOCOOHOCTU APryMEHTHPOBATH
CBOE MHEHUE, GOPMUPOBAHNE BOBMOXKHOCTEH COBMECTHOM JEATEIHHOCTH.

N3yyenune ¢Qusuku cnocoOCTByeT pa3BuTui0 y oOyuarommxcs ¢ 3[IP
MPOCTPAHCTBEHHOI'O  BOOOpaXEeHHs, (DPYHKIIMOHAIILHOM T'PaMOTHOCTH, YMEHHS
BOCIIPUHUMATh U KPUTHUYECKU AHAIMU3UPOBATH WH(GOpPMAILMIO, MPEACTABICHHYIO B
paznuyHbIX (popMax. 3HAUMMOCTb MPEAMETA JJI PA3BUTHUS KU3HEHHON KOMITETEHLIUU
oOydJaronuxcst  3aKJIOYaeTCd B  YCBOGHHMM OCHOBBI  (DU3WYECKUX  3HAHUI,
HEOOXOUMBIX JUIsi TIOBCETHEBHOM >XKM3HU; HABBIKOB 3J0POBOTr0 U 0€30MacHOro AJis



YesioBeKa U OKpYXarollei ero cpeasl 00pasa ®u3Hu; (HOPMUPOBAHUH IKOJIOTHIECKON
KYJbTYPBL.

[Iporpamma oTpaxkaeT cojaepxanHue oO0ydeHus: npeamery «Du3uka» ¢ y4eTom
0co0BIX 00pa3zoBaTeNibHbIX NOTpeOHOCTEN 00yyaromuxcs ¢ 3[1P. OBnageHue faHHBIM
y4eOHBIM MPEAMETOM MPEJICTABISAET OMPEACICHHYIO TPYIHOCTD JIJIsi 00YYaIOIIUXCS C
3[IP. D10 cBA3aHO ¢  OCOOCHHOCTSMHU  MBICIUTEIBHON  JEATEIBHOCTH,
NEPUOJUYECKUMHU  KOJEOAHUSIMM  BHUMAaHHUS, MajbiM  OOBEMOM  MaMSATH,
HEJOCTATOYHOCTBhIO OOMIEro 3amaca 3HAaHWW, MOHM)XCHHBIM I103HABATEIbHBIM
MHTEPECOM U HU3KHUM YPOBHEM PEUYEBOTO PA3BUTHS.

Jlis mpeoponeHuss TPyAHOCTEH B M3ydeHHH y4deOHOro mpeamera «Dusukan
HeoOXxoaMma ajanTanus oObeMa M Xapakrtepa ydyeOHOro Marepuayia K
[TO3HABATEJIbHBIM BO3MOKHOCTSIM JaHHOM KaTeropuu oOydarouuxcs, YYeT uX
OCOOEHHOCTE pa3BUTHUS: HCIOJIB30BAHUE AITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXIIPEAMETHBIX CBS3€H, [IOCTENIEHHOE YCI0KHEHHE H3yd4aeMOIro MaTepuania.

JlanHass mporpamMma KOHKPETU3HMPYET COJEP)KAHHME IPEAMETHBIX TEM B
COOTBETCTBUHM C TpeOOBaHMSIMH O0Opa30BaTEIBHOIO CTAHJAAPTa, PEKOMEHIYEMYIO
MOCJICOBATEIBbHOCTh M3YyUEHUS! pa3/eloB (U3UKH C YYETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€W, JIOTUKM Y4e€OHOro IMpoliecca, BO3PACTHBIX U
NICUXOJIOTHUECKUX ocoOeHHocTel oOyuarouuxcsa ¢ 3[IP Ha ypoBHE OCHOBHOIO
oOuiero oOpa3oBaHMsl, ONpeneIsieT MUHUMAJIbHBIM HAaOOp OIBITOB, JEMOHCTpaLUil,
MIPOBOJIMMBIX ~ YUYUTEIEM B Kiacce, Ja0OpaTOpHbIX paldOT, BBINOJIHAEMBIX
00yYarOIINMHUCH.

Merognueckorr OCHOBOM u3ydeHus1 Kypca «Du3MKa» Ha ypOBHE OCHOBHOIO
o011ero oOpazoBaHuUs SIBJISIETCS CUCTEMHO-IEATEILHOCTHBIN ITOJIXO,
00€CMeYnBaAOIMIMN JTOCTUKEHUE JMYHOCTHBIX, METANPEIMETHbIX M MPEIMETHBIX
00pa3oBaTeNbHbIX  PE3YJIHTATOB MOCPEJICTBOM OpraHu3alnu aKTUBHOMU
MO3HABATEJIbHON NIE€ATEIbHOCTH OOYYaIoLUXCsl, YTO OYEHb BAXKHO MpPHU OOYy4YEHUU
nereit ¢ 3P, 11 KOTOPBIX XapaKTepHO CHUYKEHHE MMO3HABATEIIbHON aKTUBHOCTH.

Hean u 3axa4n n3y4enus yueOHoro npeamera « Dusuka»

Obwue yenu wuzydeHus: ydeOHoOro mnpeaMera «®Du3MKa» TMPEACTABICHbI B
denepanbHOM paboueii MporpaMMe OCHOBHOTO 00111ero o0pa3oBaHus.

OCHOBHOW TIeIBIOOOYUCHHS JCTEH C 3aJCPIKKON MCUXUYECKOTO Pa3BUTHS HA
JAHHOM TpPEIMETE SBIISCTCS: TOBBIIICHHE COIMAIBLHOM aJanTaluu JeTed uepes
npuMeHeHne GU3NIeCKUX 3HAaHUHN Ha TPaKTHKE.

st obygaronuxcst ¢ 3I1P, Tak ke, kKak U 111 HOPMATHUBHO Pa3BUBAIOIIUXCS

CBEPCTHHUKOB,  OCBaMBAIOLIMX  OCHOBHYIO  00pa30oBaTeibHYIO  IPOrpammy,
JOMUHUPYIOLIEE 3HAaUEHHE TPUOOPETAIOT TaKUE yeu, Kak:
= npuoOpeTeHre uHTepeca M cTpemiieHus oOywatomuxcss ¢ 3[IP k

HAyYHOMY H3yYCHHIO TMPUPOJbI, Pa3BUTHE WX HHTCIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM;

. pa3BuTHE Oa30BBIX IPEACTABICHUA O HAYYHOM METOJC ITO3HAHHS M
(dhopMHpOBaHUE UCCIIEIOBATEIIBCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSIM;
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. dbopMupOoBaHHME HAYYHOTO MHUPOBO33PEHUS, HA JOCTYITHOM IS
oOyuatomuxcs ¢ 3[IP ypoBHe, Kak pe3ysibrara U3y4eHHs] OCHOB CTPOEHUSI MaTepuu U
(byHIaMEHTaIbHBIX 3aKOHOB (DPU3UKHU;

. dbopMupoBaHUE MPEACTABICHUN O poiu (U3UKU Ui PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA.

JlocTikeHue 3TuX 1efiei 00ecreurnBaeTcsi peeHueM ClIeayolux3aoay.

. npuodpeTeHre 0a30BBIX 3HAHUM O JUCKPETHOM CTPOEHUHU BEILECTBA, O
MEXAHUYECKHUX, TEIUIOBBIX, MIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

. pHOOpEeTEeHNEe YMEHUN OMUCHIBATH U OOBICHATH (DU3HUECKHE SBICHUS C
MCIIOJIb30BaHUEM TOIyUYEHHBIX 3HaHUN U C OMOPOM Ha TUIaH/CXEMY,

. OCBOCHHME METONOB PEIICHUS NPOCTEHMIINX PACUYETHBIX 3a4ad C
MCIIOJIb30BaHUEM (PU3HYECKUX MOENIEH C OOPOM Ha alrOPUTM;

. pa3BUTHE YMEHHM HAONIONAaTh NPHUPOAHBIE SIBICHUS W BBIIOIHATH

OMbITHI, J1a0OpaTopHble PabOThl U  DKCIEPUMEHTAIbHBIC  HCCIECIOBAHUS C
MCIIOJIb30BAHUEM U3MEPUTENBHBIX TPUOOPOB (ITOJT PYKOBOJCTBOM YUUTES);

. OCBOEHHE NPUEMOB pabOThl ¢ HH(POpMaLUEl PU3NIECKOTO COJEPIKaHus,
BKJIIOUass HH(OpPMAIIMI0O O COBPEMEHHBIX JOCTHKEHHUSX (U3UMKH, aHalu3 U
olleHHBaHUE MHGOPMAIIUY;

. 3HAKOMCTBO  cO  cdepaMu  NPOPECCHOHATIBHOU  JAEATEIbHOCTH,
CBSI3aHHBIMH C (DU3UKOM, M COBPEMEHHBIMH TEXHOJOTHSIMHA, OCHOBAaHHBIMU Ha
JTOCTHKEHUSX (PU3UUECKON HAYKHU.

Ocob0ennocTH oTOOpa M aganTalUM y4e0HOIro MaTepuaJia no gpusnke

OcHoBoit 00yueHus oOydJarommxcs v 3I1P Ha npeaMeTax
€CTECTBEHHOHAYYHOTO LUKJIA SIBJISAETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTENBHBIX
omeparuii (aHaJn3, CHUHTE3, CpaBHEHHE, OOOOIIEHHWE) Ha OCHOBE BBINOJIHEHUS
pa3BUBAIOIINX YIPaKHEHUH, (popMUpOBaHUE MPUEMOB YMCTBEHHOW PaOOTHI: aHAN3
WCXOIHBIX JIaHHBIX, IUTAHUPOBAHHME MaTepHalia, OCYIIECTBIEHHWE MOJTAHOTO H
UTOTOBOTO CAaMOKOHTpPOJISl, a TaKXKE OCYIIECTBISIETCS JHMKBUIAIMS MPOOETIoB B
3HAHUAX, 3aKpEIUICHNE U3YYEeHHOT0 MaTeprasa, oTpaboTKa aJropuTMOB, TOBTOPEHHE
npoiaeHHoro. bonpinoe 3HadeHne mpuaaeTcsi YMEHUIO paccKa3aTh O BBITTOJHEHHON
paboTe ¢ TPaBUIBHBIM YMOTPEOJICHHEM COOTBETCTBYIOIIEH TEPMUHOJIOTUN H
COOJIIOICHUEM JIOTUYECKUX CBA3CM B M3iaraeMoM Mmatepuane. s oOydarommxcs
3[IP Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa30BaHUS TMO-TIPEKHEMY SIBISIOTCS
XapaKTepHBIMU: HEIOCTATOUYHBI YPOBEHb PAa3BUTHS OTACIBHBIX IMCUXUYECKHX
MPOLECCOB (BOCTPUSATHS, BHUMaHUS, MaMSATH, MBIIIJICHHUs), CHWKEHHBIA YPOBEHb
MHTEJJICKTYaJIbHOTO Pa3BUTHs, HU3KUNA YPOBEHb BBINIOJHEHUS y4eOHBIX 3aJjaHHi,
HU3Kas ycrnemHocTs oOydeHusa. [lostomy mnpu wusydenun ¢usuku Tpebyercs
I[eJICHANIPaBICHHOE HHTEIUICKTYalbHOe pa3BuTue odyuatonuxcs ¢ 3I1P, orBeuaromiee
UX OCOOEHHOCTSIM M BO3MOXKHOCTSIM. YueT ocoOeHHocTed oOywatouruxcs ¢ 3I1P
TpeOyeT, 4TOObl MpPU HU3YYEHUHM HOBOIO MaTepuayia oO0sA3aTeNbHO MPOUCXOUIIO
MHOTOKpPaTHOE €ro IMOBTOPEHHUE; PACHIMPEHHOE PACCMOTPEHHWE TeM U BOIPOCOB,
pPacKpbIBAIOIIUX CBSA3b (PU3UKHU C JKU3HBIO; aKTyaJln3alMsl NEPBUYHOTO KU3HEHHOTO
OIIbITa 00YYarOIIUXCS.



YcBoeHre mporpaMMHOrO0 MaTepuana Mo (u3uKe BbI3BIBAET OOJbIINE
3arpyaHeHus y oOyuwatomuxcsi ¢ 3IIP, mosromy Teopusi muzydaercsi 0e3 BBIBOJOB
CIOXHBIX (opmys. 3amadyu, TpeOYIOIHUEe MPUMEHEHHUs CIOXKHBIX MaTeMaTUYeCKHX
BbIUMCIICHUA U (PopmMyl, B OCOOCHHOCTM TakKMX TeM, Kak «MexaHuueckoe
IBIKCHUEY», «ApXUMEIOBAa cHila», «MexaHuyeckass SHEprus», «INEKTPUYECKUE
ABICHUSD», «JIEKTPOMAarHUTHBIC SIBJICHUS», PEIIAIOTCA B KIJIACCE C TMOMOIIBIO
YUHUTEIIS.

Ocoboe BHMMaHWE TIPU HM3YyYCHUH Kypca (PU3UKHU YIEISACTCS MOCTAaHOBKE U
OpraHu3alliy SKCIIEPUMEHTA, a TAK)KE MPOBEACHUIO (MPEUMYIIECTBEHHO HA KaXKIOM
YpPOKE€) KpPAaTKOBPEMEHHBIX JEMOHCTpanuid  (BO3MOXHO C  HMCIOJIb30BAHUEM
AIIEKTPOHHON JIeMOHCTpamnuu). HekoTopble TeMbl 0053aTE€IbHO JOJKHBI BKIIFOYATH
OTIOpHBIE JTA0OpaTOpHBIE PabOTHI, KOTOPHIE Pa3BUBAIOT YMEHHUE MOJb30BATHCS
MpPOCTEHIIUMU NPUOOpPaMU, AaHATU3UPOBATH TOJYYEHHbIE JaHHbIE. B CBsI3U C
OCOOEHHOCTSIMU  TOBEJEHUST U JeATelbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEIYCMOTPEH CTPOXKANIINI KOHTPOJIb
3a cOOJII0JICHUEM TIPABMIJI TEXHUKHA 0€30MacHOCTU TIPU MPOBEICHUH J1a00PaTOPHBIX U
MPaKTUYECKUX PaboT.

bonbmoe BHuManue npu uzydenun Gusuku noapoctkamu ¢ 3I1P obparmnaercs
Ha OBJIAJICHHE UMM NPAKTUYECKUMU YMEHUSIMH M HaBblkaMHu. [IpemycmarpuBaercs
YMEHBIIICHUE 00beMa TEOPETUUECKHX CBEIACHUM, BKIIOYCHUE OTACIbHBIX TEM WM
LEJIbIX pPa3fesoB B MaTepuayibl JUid  O030pHOT0, O3HAKOMUTEIBHOTO  HIIA
(daxynpraTuBHOrO M3yueHus. [Ipennaraercss yMeHbllleHHEe 00beMa MAaTEeMaTUYECKUX
BBIYMCJICHUN 32 CUET YBEJIMUCHUSI KAUECTBEHHOTO OMUCAHUS SBJICHUHN U MIPOILIECCOB

JlocTaTO4HOE KOJMYECTBO BPEMEHHM OTBOJMTCS HA PACCMOTPEHUE TEM U
BOIIPOCOB, PAaCKPBIBAIOIIUX CBA3b (PUBMKUA C JKU3HBbIO, C TEMH SBJICHUSIMH,
HaOJI0ICHUSIMU, KOTOPBIE XOPOILIO U3BECTHHI YUCHUKAM U3 UX )KU3HEHHOTO OTBITA.

MakcuMallbHO ~ WCMOJB3YIOTCA ~ MEXKIPEIMETHbIE  CBA3M C  TaKUMHU
TUCHIUIUIMHAMU, Kak reorpadus, Xxumus, Owojorus, T.K. oOydarommuecs c¢ 3IIP
0COOEHHO HYXIAIOTCS B MPEMOAHECEHUH OJTHOTO M TOTO K€ Y4eOHOro marepuaia B
pPa3JIMYHBIX AaCHEKTaX, B €ro BapbUPOBAHHH, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpEIUIEHUH  TOJYYEHHBIX 3HAHUW W MPAKTAUYECKUX yMmMeHuu. llo3Bosss
paccMaTpuBaTh OJMH W TOT >K€ Y4YEOHBIM MaTepualn C Pa3HbIX TOYEK 3PEHHS,
MEXIIPEIMETHBIE CBSI3U  CIIOCOOCTBYIOT €ro JydllleMy OCMBICIIEHUI0, OoJee
MIPOYHOMY 3aKPEIJICHUIO TTOJTYYEHHBIX 3HAHUHN U MIPAKTUUECKUX YMEHUH.

IIpumepnble BuabI JesaTedabHOCTH oOy4yaromuxcess ¢ 3IIP, oOycioBiieHHbIE
oco0bIMM  00pa3oBaTeJIbHbIMM  NOTPEOHOCTAMH W oOecnevnBalouIue
OCMBICJICHHOE OCBOCHHE COJIePKAHUN 00pa3oBaHus N0 npeamerty «Puznka»

[TpumepHas TemaTHUecKasi M1 TEPMUHOJIOTUYECKAs JIEKCUKA 1O Kypcy (pU3uKu
cootBercTtByeT ®OIT OOO.

Conepxxanue BUAOB AesTenbHOCTH oOyuatomuxcs ¢ 3[1P Ha ypokax ¢usuku
OTIpE/ICIISAETCS. UX OCOOBIMH 00pa30BaTEeNbHBIMU NMOTPEOHOCTSIMU. [loMHMO mIKUPOKO
ucrnoiab3yeMbix B @OIT OO0 ob6mmx ajisg BceX oOydaromuxcsi BUIOB JIEITEIbHOCTH
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CJIeyeT YCUJIUTh BUABI AESITEIbHOCTH, crieln(UyIHbIe ISl JAHHON KaTeropuu JCeTeu,
o0ecTeynBaroIIe OCMBICIEHHOE OCBOCHHE COACPIKaHUsI 00pa30BaHUA 110 MPEAMETY:
YCUJICHHUE MPEIMETHO-TIPAKTHUECKON NESTENbHOCTH C aKTHUBH3AIMed CEHCOPHBIX
CHCTEM; OCBOCHHE MaTepuayia C OIOpOil Ha aJrOpUTM; IOLIArOBOCTHY B M3YYECHUU
Marepuaia; UCIOJb30BaHUE JOMOJHHUTEIbHONH BU3YaJIbHOW OMOPBI  (CXEMBI,
a0JIOHBI, ONOpHBIE TaONUIB); pEYeBOl OTUET O Tpolecce H pe3ybTare
JeSITeIbHOCTH; BBIIOJHEHNUE CIEIHATbHBIX 33/JaHUH, 00eCcTIeYMBAIOIINX KOPPEKIIUIO
peryiauuu  yaeOHO-TI03HABATEIbHON JESITEIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTaTa.

Jna obyuarommuxcsi ¢ 3[IP cymiecTBeHHBIM SIBISIFOTCS TpUEMbI pabOTHI ¢
JIEKCUYECKUM MaTepuanioM 1o mpenmery. I[IpoBoautcs crneuuanbHass paboTa MO
BBEJICHUIO B aKTUBHBII CIOBaph O0OYYaIONMIMXCSI COOTBETCTBYIOIICH TEPMHHOJIOTHH.
W3yyaemple TEpMUHBI BBOJATCS Ha TOJMCEHCOPHON OCHOBE, 00s3aTeNbHa
BU3YaJlbHAsI MOAJIEPIKKA, AJITOPUTMBI pabOTHI C ONpPEAEICHUEM, OTIOPHBIE CXEMBI IS
aKTyaJu3aluy TEPMUHOJIOTHH.

B cBa3u ¢ ocoObiMM 00pa3oBaTeIbHBIMU MOTPEOHOCTAMU OOYYAIOIIUXCS C
31IP, npu miaHupoBaHUU PabOThl YYEHHKAa Ha YPOKE CIEAYeT MNPUICPKUBATHCS
CJIEYIOIIUX MOMEHTOB:

1. Ilpu ompoce HeOOXOAMMO: JaBaTh QJrOPUTM OTBETA; pa3pellaTh
MI0JIb30BATHCS MJIAHOM, COCTABJICHHBIM IIPH MOJArOTOBKE JOMAIIHETO 33JaHMsl; 1aBaTh
Oojblle BpEeMEHHM TOTOBUTBCA K OTBETY Y JIOCKM; paspemarb JelaTh
IpeBapUTENbHBIE 3alMCH, TIOIB30BATHCS HATTISAHBIMU TIOCOOUSMH.

2. Tlo BO3MOKHOCTHM 3a/JaBaTh OOYYAlOIIMMCS HABOSUIME W YTOUHSIOLINE
BOTIPOCHI, KOTOPBIE TOMOTYT MM TOCJIEI0OBATEILHO H3JI0KHUTh MaTepHall.

3. CucremaTnuecku TpOBEPATh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, s
CBOEBPEMEHHOT0 OOHAPYKEHHUS MPOOESIOB B MPOLIEAIIEM MaTepurare.

4. B npotuiecce U3y4eHUs: HOBOTO MaTepuaia BHUMaHUE YUEHUKOB O0palaeTcs
Ha HanboJiee CIOXKHBIE pa3zebl u3ydaemont Tembl. Heo6xoammo yaiie oOpamiaThes K
HUM C  BOIPOCaMH, BBIACHAIOIIMMU TOHMMaHHE Y4YyeOHOro MaTepuala,
CTUMYJIMPOBATh BOIIPOCHI MPU 3aTPYAHEHHUSIX B YCBOEHUH HOBOT'O MaTepuasa.

Mecto yueOHOro npeamera « ®usnka» B yueOHOM ILJIaHE

B cootrBercTBUM C DenepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJapTOM OCHOBHOTO 00IIero oOpa3oBaHusl yueOHBIN npeameT «Dusnka» BXOIUT
B MpeaMEeTHYI0 005acTh «EcTecTBeHHbIE HAyKu» W SBISETCA 00S3aTEIbHBIM IS
u3ydenusi. Conepkanue ydeOHOro mpenmera «®dusmka», MPEACTABICHHOE B
®denepanpHOil padoueit mporpamme, coorBerctByer PI'OC OO0, denepanbHOi
oOpa3oBaTeIpHOM MpOrpaMMe OCHOBHOTO 00I1ero ooOpazoBanus, DenepanbHOM
aJanTHPOBAHHOW 00pa3oBaTEIbHONM MIpOrpaMMe OCHOBHOTO OOIEro oOpa3oBaHUS
s 0OyYalOIIUXCS C 3aJepKKOW TICUXUYECKOTo paszBuThsa.OO0IIee YHCIIO Yacos,
PEKOMEHJIOBAaHHBIX ISl M3ydeHus (pusuku Ha 0a30BOM ypoBHE, — 238 yacoB: B 7
Kjacce — 68 4yacoB (2 Jaca B HeJien0), B 8 kiacce — 68 yacoB (2 yaca B HeJen0), B 9
kiacce — 102 yaca (3 yaca B HefieIni0).






COHEPXAHUE YUYEGEHOI'O [TPEJAMETA «®U3UKA»

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAKILEr0 MUPA

du3ukKa — HayKa O Ipupoae. ABieHus npupoabl (MCl). PusnyecKue SBICHUSA:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BenUuuHb. M3MmepeHue ¢uznueckux BenuyuH. Q@usuyeckue
npu60pb12. Tlocpewnocms usmepenuti. MexxayHapoaHasi CHCTEMA €IMHUII.

Kak ¢usuka u qpyrue ecteCTBEHHbIE HAYKH H3y4aloT pupony. Ecmecmeenno-
HAyuHblll Memoo NO3HAHUA: HaOI00eHue, NOCMAHOBKA HAYYHO20 B0ONpOCd,
8bIOBUIICEHUE  2UNOmMe3, JKCHepUMEeHm NO Hnpoeepke 2unomes, 00bACHeHUe
Hab0aemoeo aenenus. Onucanue ouzudeckux A61eHull ¢ NOMOUbIO MOOEEl.

[IpenMet u MeTO bl (PU3UKH.

ﬂemoucmpauuu?’

1. MexaHnueckre, TEIUIOBbIC, JJEKTPUYECKUE, MAarHUTHbBIC, CBETOBBIC
SIBJICHHUS.

2. dusnveckue TPUOOPHI U MpolLeypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM H

U (POBBIM TPUOOPOM.

Jlabopamopnwvie pabomul u onvimol

1.Onpenenenrie 1eHbl JIETICHUS H3MEPUTEIILHOTO TMpudopa (UCHOJIb3Ys
TEXHOJIOTHYECKYIO KapTy IKCIIEPUMEHTA).

2. 3MepeHne pacCTOSHUH.

3. U3mepenne 00bEMa )KUIKOCTHA U TBEPAOTO Tela

4. Onpeodenenue pazmepos mMaivlx mei.

5. N3mepenne TtemmepaTypbl TpH IMOMOIIM JKUIKOCTHOTO TEpMOMETpa H
JaTYAKA TEMIIEPATYPHI.

6. Ilposedenue uccredosanus no nposepke cunomeswvi: OAIbLHOCMb NOJLEMA
WapuKa, nyweHHo20 20pUu30HmMaibHo, mem 0onvule, yem Oobule 8blcOma nycKa.

Pasznea 2. IlepBoHayaibHbIe CBeJICHUA 0 CTPOCHUM BelIeCTBA

CrpoeHune BemiecTBa: aTOMbl M MOJIEKYJbL, ux paszmepuvl. Onvimol,
00Ka3zvlearouue OUCKpemnoe cmpoeHue 8euecmaa.

JIBrkenne dactul BemiectBa. CBsA3b CKOPOCTHM JBW)KEHHMS YacCTHI[ C
TemriepaTtypoil. bpoyHoBckoe nBwxkenue, auddysua. Bzaumoodeicmeue uacmuy
geujecmsa. npumsdiceHue U OMmmaiKusaHue.

ArperaTHble COCTOSIHUS BEIIECTBA: CMPOEHUE 2A308, HCUOKOCMEU U MEEPObLIX
(kpucmannuueckux) men. Bzaumocesazv mexncoy ceoucmeamu 6ewecms 8 pPAa3HbIX

'MC — snemeHTHI coziepKaHus, BKIIOYAOIINE MEXKIPEIAMETHBIE CBSI3H, KOTOPBIE MOAPOOHEE PACKPBITHI B
TEMATUICCKOM IIJIAHUPOBAHUU.

®311ech 1 Iajee KypCHBOM 0G03HAUYCHBI TEMBI, H3ydeHHe KOTOPEIX TPOBOIUTCS B 03HAKOMHUTEILHOM ruiaHe. Ilegaror
CaMOCTOSTENILHO ONpeelsieT 00beM U3ydaeMoro MaTepHana.

*Bce JlemorcTparmu u JIaGopaTopHbIe paGoTHI, IPEACTABICHHBIC B CONCPKAHMH, TOMYCKASTCS (MOXKHO) TIPOBOIHTD,
HCTIOJB3Ysl MHPOPMAITMOHHBIE M AJICKTPOHHBIC TEXHOJIOTHH (IIMPPOBBIE 00pa30BaTEIbHBIE PECYPCHI).

9



azpe2amHuvlX COCMOAHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. OcobenHocmu
azpe2amHuvix COCMOSHUL 800bL.

ﬂemoncmpauuu4

1.HabmoneHne OpOyHOBCKOTO JIBHIKCHHUS.

2.Ha6monenue nuddyzum.

3. Habnwooenue  aenenuil, 0O BACHATOUUXCS NPUMSIICeHUEeM unu
OMMANKUBAHUEM YACMUY BeUeCmEd.

Jlabopamopnwie pabomul u onvimoul

1.Oyenka Ouamempa amoma Memooom psdo8 (C  UCHOL308AHUEM
Gomoepadghuii).

2.0OnbIThI 10 HAOTIOJICHUIO TETIJIOBOTO PACIIUPEHUS Fa30B.

3.0nbITEl 1O OOHAPYKEHHMIO ACHCTBUS CHUJI MOJIEKYJSIPHOTO MPUTSKEHUS
(271eKMpPOHHAA 0EMOHCMPAUUSL).

Pa3nen 3. /IBuskeHue U B3aUMOAelCTBHE TeJl

Mexannueckoe nBWXKEHHE. PaBHOMEpHOE U HEPAaBHOMEpPHOE JBH)KCHHE.
Cxkopoctb. Cpeowsis ckopocmsv npu HepasHOMepHoM O8udiceHuu. Pacuér mytu u
BPEMEHU JABUKEHUS.

SBneHue uHEpUUU. 3akoH uHepyuu. Bzaumooleiicmeue men KAk HpUdUHA
usMeHeHus ckopocmu oeudcenuss men. Macca kak mepa unepmHOcmU mend.
[InotHocTe BemiecTBa. C@A3b NAOMHOCMU C KOAUYECMBOM MONEKYl 8 eOuHuye
0b6véMa ewecmaa.

Cuiia kaK XapakTepuCTHKa B3auMojeucTBusa Ten. Cuna ynmpyeocmu W 3aKOH
I'yka. H3zmepenue cunvl ¢ nomowwio ounamomempa. SIBI€HUWE TATOTEHUSI U CUJA
TsokecT. Cuna mscecmu Ha oOpyeux niaanemax (MC). Bec tena. HeBecoMoCTb.
CnoxeHue cujl, HalpaBJICHHBIX MO OAHOW mpsmoi. PaBHoxelcTBytomas cui. Cuia
mpenus. Tperue ckoavocenus u mperue noxos. Tpenue 6 npupooe u mexuuxe (MC).

ﬂemoucmpauuu3
HabGnronenue MexaHnueckoro IBMXKEHHS Tela.

N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKEHHUS.
HaGnronenue siBneHust HHEPIUU.

Hab6nronenue n3MeHeHnsi CKOpOCTH TPU B3aUMOICHCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJICCTBUIO TEl.

CrnoxeHue cuil, HalpaBJICHHBIX IO OJTHOU MPSMOM.

JIaﬁopamopubze pabomuel u onvimout

1. OnpeneneHre  CKOPOCTH  PAaBHOMEPHOTO  ABWXKEHHUS  (LIApUKa
B KUJIKOCTH, MOJCIH  JJICKTPUYECKOTO  aBTOMOOWJSL U T. IL.)(2JleKmpOHHAA
oemoncmpayusi).

R N

2. Omnpenenenue cpeaHel CKOPOCTU CKOJIbKEHUS OpyCKa WM IapHKa I0
HAKJIOHHOM TIJIOCKOCTH.
3. Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

“311ech 1 aree MPUBOIMTCS PACIIMPEHHBI TepedeHb Ta00PaTOPHBIX PAGOT 1 OIBITOB, W3 KOTOPOTO YUHTEIb JCTAeT
BBIOOD IO CBOEMY YCMOTPEHHUIO.



4. OnbIThI, TEMOHCTPUPYIOUINE 3aBUCUMOCTb pacTsKeHHs (nedopmaiun)
HPY>KUHBI OT IPUIIOKEHHOU CUJIBI.

S. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT
Beca TeJla U XapaKTepa CONMPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, )KUAKOCTEH 1 ra3oB

Hasnenue. Cnocobwl ymenvulenus u yseiuvenus oaenenus. [lasnenue easa.
3asucumocms Oasnenus eaza om o00véma, memnepamypwl. llepedaua Oasnenus
MEEPOLIMU menamu, Hcuokocmamu u 2azamu. 3axon llackans. Ilnesmamuueckue
Mawunbl. 3aBUCUMOCTD JTaBIICHUS JKUIKOCTH OT riryounsl. Coobwarowuecs cocyobi.
l'uopasnuueckue mexanuzmoi.

Atmocdepa 3emnn u atMocepHoe paBieHue. [lpuuunvl cyujecmeosanus
8030ywHot obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproco
oasnenus. 3a8ucumMocms ammocghepHo2o 0asieHus Om 8blCOMbl HAO YPOBHEM MODAL.
IIpubopwl 0ns uzmepenus ammocgheprnozo 0asietus.

eticmeue srcuoxocmu u 2aza Ha NO2pyr*cEHHOe 8 HUX meso. BrITankuBaromas
(apxumenoBa) cuna. 3akox Apxumeoa. Ilnasanue men. Bozoyxonnaeanue.

Jemoncmpayuu
3aBUCUMOCTbD JABJIEHUS raza OT TEMIEPATYPHI.

[lepenaya gaBiIeHUs )KUAKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

I'mppaBnraeckunii mpecc.

[IposiBienue nercTBUst aTMochEepHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOUIEH CUJIBI OT 00bEMa MOTPYKEHHOW YaCTH
TeJa U MIIOTHOCTH KUIKOCTH.

1. PaBeHCTBO BBITATKMBAIOIIEN CHIIBI BECY BBITECCHEHHOU )KUIKOCTH.

8. VYcnoBue miaBaHus TeJ: TUIABAHUE WM MOTPYKEHHUE TEN B 3aBUCHUMOCTH
OT COOTHOUIIEHUS IUIOTHOCTEHN TeJa U KUAKOCTH.

Jlabopamopnwie pabomul u onvimol

ook whE

1. HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMaA TOTPYKEHHOM
B JKMJKOCTb YaCTH TeJIa.

2. OnpeneneHue BBITAJIKUBAIOIIEH CHJIbI, JEWCTBYIOUIEH Ha  Telo,
[IOrpy’KEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOLIEH CHJIBI, JIEUCTBYIOLIECH Ha
TEJIO B KUIKOCTH, OT MACChI TeNa.

4. OnbITel, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAIKHUBAIOIIECH CHIIBI,

NEUCTBYIONIEH Ha TEJI0 B KUIKOCTU, OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH
TeJIa U OT INIOTHOCTH JKUIKOCTH.

5. KoncrpyupoBanue  apeomerpa WM  KOHCTPYMpPOBAHUE  JIOJKHU
U onpeaeieHue €€ rpy30I01bEMHOCTH.

Paznen 5. PaGora u MOIIHOCTB. JHeprus
Mexannyeckast pabota. MOITHOCTb.
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[IpocTthie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAS TUIOCKOCTh. [lpasuno
pasHosecusl pviuaza. Ilpumenenue npasuna pagnosecus pvluaea x 0a0ky. «3o10moe
npasunoy mexanuxu. KIIJI mpocTeix MexaHu3MoB. IIpocThie MeXaHU3MbI B OBITY U
TEXHUKE.

Mexanuueckas dHeprus. Kunemuueckas U NOMEHYUANbHASL  OHEPUSL.
lIpespawenue oonozco euda mexanuueckou 3Hepeuu 8 Opy2ol. 3aKOH COXpaHEHUS
SHEPTrUU B MEXAHUKE.

Hemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

JaGopamopnviepaéomut u onvimul’

1. Omnpenenenre pabOTHI CUITBI TPEHUS TIPU PABHOMEPHOM JBHKEHUU TeElla
10 TOPU3OHTAIBHOM MOBEPXHOCTH.

2. UccnenoBanue ycioBuii paBHOBECHSI pblyara.

3. N3mepenne KII/ HAKJIOHHOM TLUIOCKOCTHU (21eKkmponnan
demoncmpayusi).

4, N3ydeHne 3akoHa COXpPaHEHUS] MEXAHUYECKOW SHEPIUU (2/1eKMmpPOHHAA
demoncmpayusi).

8 KJIACC

Pa3zgea 6. TerioBble ABJICHUS

OcHoBHble  NONIOJCEHUS  MOJIEKYIAPHO-KUHEMUYEeCKOU meopuu  CmpoeHUs.
sewecmea. Macca u pazmepvr amomos u monexys. Onvimovl, noomeepicoaroujue
OCHOBHbLE NONOAHCEHUSL MONEK)IAPHO-KUHEMUYECKOU MeopUl.

Mopaenun TBEPAOro, JKUAKOIO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucmannuueckue u amopgpnvie mena. OdwvscHenue ceolcms 2a3o8, Hcuokocmeu u
MBEPObIX Mmell HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHEMUYeCKou meopuu.
CmauuBaHue u KanuaiapHle aenenus. Tennogoe pacuiupenue u cocamue.

Temneparypa. Césa3b memnepamypvl cO CKOPOCHIbIO MENN08020 OBUNCEHUS]
yacmuy.

Buaytpennsis  sHeprusi. Cnocobvt  uzmMeHeHus — GHYMpEHHel  dHepeUuU:
mennonepeoaia u cosepuienue pabomui. Buowi menionepeoadu:
MenIonpo8OOHOCTb, KOHBEKYUSL, U3TYUeHUe.

KomnuectBo TemnoTsl. Yoenvnas mennoémkocms eewecmea.Tennoobmen u
menJiogoe pasHosecue. Ypasnenue meniogozo baniauca.

IInasnenue u omeepoesanue Kpucmaiiuyeckux eewecms.Yoenonas menioma
naaenenus.llapooopazosanue u konoencayus.Ucnapenue (MC). Kunenue. Voenvnas
menioma  napoodbpaz08aHus.3asuUcCUMoOCms  MeMnepamypvl  KUneHus — om
ammocgeprozo oasnenus. Brasicnocms 6030yxa.

DHeprust TOINIMBa. YoenvHas menioma c2opanus.

Ipunyunvr pabomer mennosvix osucameneu. KII[] mennogoco Osucamers.
Tennosvle 0sucamenu u 3awuma oxpyxcaroweti cpeovt (MC).

3axon coxpanenus u npespawerust dHepauu 8 menniogvix npoyeccax (MC).

Jemoncmpayuu

12



Hab6nronenne 6pOyHOBCKOTO IBYKECHHSI.

Habmonenue nuddysumn.

HaGmoienne sSBICHU CMaYiBaHUS W KAMMJUTSIPHBIX SBIICHHM.
HaGuroieHne TermIoBoro pacmpeHust TeJl.

M3meHeHre naBieHHS raza Mpu U3MEHEHUW 00bEMa M HarpeBaHUU WIH
OXJTKICHUH.

Ok whE

6.  IIpaBuia u3mepeHus TeMIepaTyphl.

1. Bue! Termonepenayn.

8. OxJtaykIeHue P COBEPIIICHUH PaOOTHI.

Q. Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.

11. HaOGmoneHue KumneHus.

12. HabGnrogeHue MOCTOSHCTBA TEMITepaTyphl P TIIaBJICHUH.
13. Mogenu TeIIOBbIX ABUTATENIEH.

Jlabopamopnwie pabomul u onvimol

1. OnbITel IO OOHAPYKEHUIO JIEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS
(2/1eKMmpOHHAA 0eEMOHCIMPAUUSL).

2. OnbITI O BBIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIA caxapa.

3. OnbITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIUPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEI.

4, OrnpeneneHue JaBIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

5. OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00bEMa M HArPEeBaHUS WA OXJIKICHHUS.

6. Ilposepxa cunomesvi JUHEUHOU 3ABUCUMOCMU ONUHbL CMOAOUKA
HCUOKOCMU 8 MEPMOMEMPUYECKOL mpybKe om memnepamypbi.

7. HaGntogenue u3MeHEHHs] BHYTPEHHEW DSHEpruu Tejlna B pe3yJibTare
TerIonepeayr ¥ padoThl BHEITHUX CHUJI.

8. UccnenoBanue sBieHHs] TEMJI0OOOMEHA MPU CMENIMBAHUU XOJOJHOW H
ropsityer BOJBI.

Q. OnpedeneHue Koauuecmea meniomsl, HOJYYEHHO20 B000U Npu

MenioooMeHe ¢ HazpemviM MemauiudecKum YuruHOpOM.
10. HccnenoBanue mporiecca UCTIapEeHHUS.
11. OmnpenenieHrie OTHOCUTEIIBHON BIAXKHOCTH BO3/TyXa.
12.  Onpeoenenue yoenvHoti meniomol NiA81eHUS TbOd.

Paznen 7. daekTpruyeckue 1 MATHUTHBIE SIBJICHUSI

Inekmpuszayusi men. JIBa poja SICKTPUUYECKUX 3apsaoB. BzaumoneicTBue
3apsKEHHBIX TEI.

DnekTpudeckoe mojie. [lpunyun cynepnosuyuu d1eKmpuyeckux noseu (Ha
Ka4ecmeeHHOM YpOGHe).

Hocumenu snexmpuueckux 3apsaoos. DnemeHmapHulil 91eKmpuyecKuti 3apso.
Cmpoenue  amoma. 1IpOBOIHMKA W  AWDJIEKTPUKU. 3aKOH  COXPaHEHUS
BJIEKTPUYECKOTO 3apsija.
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DNEeKTpUYEeCKUd TOK. Vcnosus cywecmeosanuss 31eKmpuyecko2o moxd.
HcTouHrKN TOCTOSIHHOTO ToKa. JIeWCTBHS DJIEKTPUUECKOro ToOKa (TEmIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIeKMpUuecKuil MoK 6 HCUOKOCMAX U 2a3ax.

Pabota ©u MOIIHOCTH DJJIEKTPUUECKOrO0 TOKa. 3akon [[coyna—/lenya.
Onexmpuueckue yenu u nompebumenu JNEKMPUUECKOU dHepauu 6 Obimy.
Onektpuueckas uemnb. Cuia Toka. DIEeKTpuueckoe HampspkeHue. CONpOTHBIICHHE
IPOBOJHUKA. YOenbHoe conpomusneHue eeujecmea. 3akoH OMa [l y4acTKa IIETH.
[TocnenoBarenbHOE W MapajieibHOE COCAMHEHUE MPOBOAHUKOB. Kopomkoe
3amvikanue.

[TocTtostHHBIE MarHuThL. B3anMoaelcTBrAE MTOCTOSIHHBIX MarHuToB. Maznummoe
none. Maenumnoe none 3emau u e2o 3Hauenue 011 dHcuzHu Ha 3emiae. Onvim
IOpcmeda. Macnumnoe none snekmpuuecko2o moxa. lIpumenenue 31eKmpomMacHumo8
6 mexuuxe. [lelicmeue MAcHUMHO20 NOJA HA  NPOBOOHUK C  MOKOM.
dnexmpoodsueamenb NOCMOAHHO20 MOKaA. Mcnonvzosanue snexmpoosucamenei 8
MEXHUYeCKUx YCmpoucmeax u Ha mpaucnopme.

Onvimor apades. HAsnenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Anexmpozenepamop. Cnocobwi noJyYyeHust 9NIeKMPUYECKOU oHep2UU.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTUH.

Jemoncmpayuu
DJIeKTpU3aLus TEN.

JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJCHCTBUE 3aPSKEHHBIX TEl.
Y CTpONCTBO U JEUCTBUE JIIEKTPOCKOIIA.
DJeKTpocTaTUIeCKast MHAYKIIUS.

3aK0H COXpaHEHUS INEKTPUUECKUX 3aPsI0B.
[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
HcTOYHMKM TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUUECKOTO TOKA.

0. DaexTpu4ecKuil TOK B KUIAKOCTH.

1. Ta3oBbIil pa3ps.

2. VI3MepeHnue cCuibl TOKa aMIIEPMETPOM.

13. H3mepeHue >IEKTPUIECKOTO HATIPSHKEHUS BOJIBTMETPOM.

14. PeoctaT u Mara3uH CONPOTUBIICHHIA.

15. BsaumopeiicTBHE ITOCTOSHHBIX MAarHUTOB.

16. MopaenupoBaHue HEBO3MOXKHOCTH Pa3/ICJICHHs TOJIFOCOB MarHUTA.

17. MopaenupoBaHUe€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.  OmmiT OpcTena.

19. MaruauTHoe noJie TOKa. DIEKTPOMAarHur.

20.  JleiicTBHE MarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM.

21. DnexkTpoaBUTATENh MOCTOSHHOTO TOKA.

22. MHccnenoBanue SIBICHUS IEKTPOMArHUTHOW HHIYKIIHH.

23.  Ombiter Gapages.

24. 3aBHCHMOCTb HANpaBIEHUS HWHAYKIIMOHHOTO TOKa OT YCIOBUW €Tro
BO3HUKHOBEHHUSI.

PR BPROOoNoOORWNE
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25.  DueKTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnuie padomul u onvimul

1. OneITel TIO HAOMIOACHUWIO DJCKTPHU3AIMM TN WHAYKIMEH W TpHu
COMPUKOCHOBEHUH.

2.  HccnemoBaHwe IEHCTBUS AIIEKTPUYECKOTO IOl HA TMPOBOJHUKUA U
TUDIIEKTPUKH.

3. COopka 1 mpoBepKa pabOThI MEKTPHUSCKOH IETH MOCTOSHHOTO TOKA.

4.  VI3MepeHue u peryJIMpOBaHUEC CHJIBI TOKA.

5.  H3mepenue u peryaupoBaHUE HANIPSHKCHUS.

6.  Uccneoosanue 3agucumocmu cuivl moxa, uoywe2o uepes pe3ucmop, om
CONPOMUBTIEHUSL PE3UCTOPA U HANPSICEHUS HA Pe3UCmope.

7. Onvimol, OeMoHCmpupylowue  3a8UCUMOCHb  JJIeKMPUUECcKO20
COnpomuenenuss NpooOHUKA OM e20 OJUHblL, NIOWAO0U NONEPeyHO20 CedeHus U
mMamepuana.

8.  Ilposepxa npasuna crodceHus HANPAXCEHUll Npu NOCie008amenbHOM
COeOUHEHUU 08YX Pe3UCTOPO8.

9.  Ilposepxa npasuna 01 cuibl MOKA NPpU NAPATIETLHOM COCOUHEHUU
Pe3UCMOPO8.

10. Ompenenenne paboThI IEKTPUISCKOTO TOKA, HIYIIET0 Yepe3 pe3ucTop.

11. OmpexaeneHue MOUTHOCTH JJIEKTPUUYECKOTO TOKa, BBIIEIAEMON Ha
pe3ucTope.

12. HccnenoBaHue 3aBHCHMOCTH CHJIBI TOKA, HAYIIETO Ye€pe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

13.  Onpeoenenue KII/[ nacpesamensi.

14. HccnenoBaHWe MAarHUTHOTO B3aMMOJICHCTBHS TIOCTOSTHHBIX MarHUTOB.

15. H3ydyeHme MarHMTHOTO TIOJS TIOCTOSHHBIX MAarHUTOB TIPH  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue neWCTBHS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS
KaTyIIKU C TOKOM U MarHUTa OT CUJIbI TOKA W HAIIPaBJICHHS TOKA B KaTYIIIKE.

18. M3yuenue AecTBUS MAarHUTHOTO MOJISl HA TIPOBOJHUK C TOKOM.

19.  Koucmpyuposanue u uzyuenue pabomuol 31eKmMpoOosUameis.

20. UMswmepenue KIIJ] anekTpoaBuraTenbHON yCTAaHOBKH.

21. OmnpITel MO WCCJICAOBAHHUIO SBJCHUS JJICKTPOMATrHUTHOW WHIYKIIHH:
MCCJICIOBAaHNE M3MEHEHN 3HAUYCHHUS U HAIIPaBJICHUS WHAYKITMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJIEHUSA

Mexannueckoe nBHKeHWE. MarepuanbHag Touka. (Cucrema  OTCYETA.
OTHOCHUTENIBHOCTh MEXaHMYECKOTO JBWKEHHs. PaBHOMEpHOE MNpPAMOJIMHENHOE
nBvkeHue. Hepasnomepnoe npsamonunetinoe osudicenue. CpeqHsIss U MCHOBEHHAs
CKOpOCMb Mmena Npu HEPAGHOMEPHOM OBUICEHUU.
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Yckopenue. Pasnoyckopennoe npamoaunetinoe o0sudicenue. CBOOOAHOE
naneHue. Onvimol 1 anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumensroe ycKopeHue.

ITepsoiii 3ak0oH HbroroHa. Bropoii 3akon Herotona. Tperuii 3akoH HprotoHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbICeHUs, CUla
MpeHUsl NOKOs, Opyaue U0bl MPeHUs.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHEe CBOOOIHOTO
nanenust. [euoscenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue mMaTepHallbHOW TOYKU. AOconiomuo meépooe meno. Pasnosecue
MeEpPO02o mena ¢ 3aKpeniéHHou ocbio epaujenuss. MoMeHT cunibl. Llenmp msascecmu.

Nmnynsc Ttena. Mszmenenue umnynvca. Mmnynvc cunvl. 3aKOH COXpaHEHHS
umnyibsca. PeakruBnoe asmxkenue (MC).

Mexanudeckass pabora M MOIIHOCTh. PabGorta cun TskecTu, ympyeocmu,
mpenus. Ceazv 3Hepeuu u pabomsi. IloTeHIIMAIbHAS YHEPTUS TeJa, MOAHITOTO HaJ
MMOBEPXHOCTBIO 3eMJM. [lomenyuanvras snepaus cocamou npyxcunsvl. Kunernueckas
sHeprusi. Teopema o Kunmemuueckou sHepeuu. 3aKOH COXPAHECHHS MEXAHUYECKOU
SHEPTHUH.

Jemoncmpayuu

1. Habnrogenne MexXaHM4ecKOro JBHUKEHHS Tejla OTHOCHTENIbHO Pa3HbIX
TEJI OTCUETA.

2. CpaBHeHre myTed M TPACKTOPUM ABMIKEHHS OJHOTO M TOrO K€ Tela
OTHOCUTEJIBHO Pa3HbIX TeJl OTCUETA.

3. N3mepenne CKOpOCTH U YCKOPEHUS MTPSIMOJIMHEWHOTO JIBUKEHUS.

4, HccnegoBanue npru3HaKoB PaBHOYCKOPEHHOI'O JBUKEHUS.

5. HaGnronenue nBuKeHUS Tela Mo OKPYKHOCTH.

6. HaGmtonenne MexaHMYeCKUX SIBJICHHUM, NPOUCXOIALUIMX B CHCTEME

orcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHXKEHHH OTHOCHUTEIIBHO
KaOuHeTa PU3MKH.

7. 3aBUCUMOCTh YCKOPEHHUS Tela OT MacChl TeJia U JEHCTBYIOIICH Ha HETO
CHJIBI.

8. HaGnronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBHUH TEII.

9.  N3meHeHue Beca Tejia MPH YCKOPSHHOM JIBH)KCHHUH.

10. Ilepenaua umiynbca Npy B3aUMOJIECUCTBUU TEJl.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEll.

12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHue UMITyJIbCa IPHU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

14. HabGnroaeHue peakTUBHOIO JIBH)KCHUS.

15. CoxpaHeHre MEXaHUYECKOW PHEPTUH TIPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHWe MEXaHWYECKOW DHEPruu TMpU JABUKCHUU Tela TIO0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimoul
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1.  Koncmpyupoeanue mpaxkma 075 pazeoHa u OaIbHetuleco pagHOMEPHO20
OBUINCEHUS WLAPUKA UTIU METeHCKU.

2. OrnpeneneHre CpeIHEW CKOPOCTH CKOJIBKEHUS OpycKa MWW JBUKEHUS
[IapyrKa 1Mo HaKJIOHHOU IIOCKOCTH.

3. OrnpeneneHrue yCKOpeHUsI Tela MpH PaBHOYCKOPEHHOM JBIKCHHH TIO
HAKJIOHHOM INIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBU>KEHUU 0€3 HauyallbHOM CKOPOCTH.

5. llposepka eunome3svi: eciu npu pasHOYCKOPEHHOM O8UdNCeHUU 0e3

HAYANIbHOU CKopocmu nymu OMHOCANMCA  KakK pﬂd HEeUEMHbIX Yucesl, mo
coomeemcmeyrowue nPpoMeNCYmKu 6peMeEru 00UHAKOBDL.

6. UccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJIBXKEHHSI OT CHJIbI
HOPMAaJILHOTO JIABJICHHUS.

7. Omnpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.

8. Onpenenenne KECTKOCTU NPYKUHBI.

Q. Omnpenenenre pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBHKEHUU Tela

10 TOPU3OHTAIBHON MOBEPXHOCTH.

10. Ompenenenue pabOTBl CUJIBI  YOPYTOCTH TMpU TOIBEME Tpy3a
C UCIOJIb30BaHUEM HEMOJIBHKHOTO U MTOJABUKHOTO OJIOKOB.

11. H3yyeHue 3aKOHA COXPAHEHUS SHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI

KonebarensHoe aBuxeHue. OCHOBHBIC XapaKTEPUCTUKU KOJeOaHUMU: TepUo,
4acToTa, aMIuaTyaa. Mamemamuueckuu u npysxcunHwviu masmuuxu. Ilpespawenue
9HepeUuU npu Ko1ebameibHOM O8UNHCEHUU.

3aryxatomue konedanus. BeiHyX)aeHHbIe KoaeOaHus. Pe3oHaHc.

Mexanndeckue BodHBL. CBOWCTBA MEXaHWYECKUX BOJH. [Ipodonvubie u
nonepeynvie 8oaHbl. [[MUHa 0IHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmuyeckue goanvl (MC).

3ByK. I pomxkocme 38yka u evicoma moua. Ompadicenue 38yka. Mugpazeyk u
VILMPA3EYK.

Jemoncmpayuu

1. HaOmronenne xoneOaHUM TET MOX AEHCTBHEM CWIIBI TSDKECTH W CHJIBI
YIPYTOCTH.

2. Habmronenue konebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HaOmnronenue BeIHYXICHHBIX KOJIEOaHHUM U pe30HaHCA.

4, Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH.

5. HaOmnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKYCTHYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimoul

1. Onpenenenrne YacToThl M TepuUofa KOJICOAHWM MaTEMaTHYECKOTO
MasiITHUKA.
2. Omnpenenenre 4aCTOTHl W TEpHOJa KOJeOaHW MPYKWHHOTO MasTHUKA

(2/1eKmpoOHHAA 0eMOHCMPayusl).
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3. HccnenoBanue 3aBUCHMOCTH TiepHoJa KOJIeOaHWN MOABEIICHHOTO K
HUTH TPy3a OT JIJTUHBI HUTH.

4. HccnenoBanne 3aBUCUMOCTH — IlepuojAa  KoJI€OaHUN  IPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a (2/1eKmMpPOHHAA 0EMOHCMPAUUSL).

5. IIpoBepka HE3aBUCUMOCTH TEpHOJia KoJieOaHUH Tpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OnpITel, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTh TEpHOJia  KoJieOaHU
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTHU MPY>KUHBI.

1. N3mepenne  yckopeHHS  CBOOOJHOTO  TAACHUS  (271eKMPOHHAsA
demoncmpayusi).

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHbBIE BOJHBI

DJICKTPOMAarHUTHOE  TOJIE.  JJEKTpOMarHuTHble  BOJHBL.  (Cgolicmea
INEKMPOMACHUMHBIX 801H. [llkana snekmpomacHummusix 601H. Hcnonvzosanue
INEKMPOMACHUMHBIX 8OJIH 015l COMOBOLL CEA3U.

OnexkTpomMarHuTHass npupoga ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa

CBETA.

Jemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosnHOBBIE CBOMCTBA CBETA.

Jaéopamopnvie pabomot u onvimot’

1. N3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOMJIBHOTO
tenedona.

Pa3nen 11. CBeToBbBIE SIBJIEHUS

JIyueBas Mmojzenb cBera. Microunuku cBera. [lpsamonuneiinoe pacnpocmpamneHue
ceema. 3ammenusi Coanya u Jlynvi. OTpaxeHue cBeta. [lnockoe 3epkano. 3axKoH
OmMpadiceHus ceema.

[Ipenomnenue cBetra. 3akOH TpeloMiIeHUs cBeta. [lonnoe 6Hympennee
ompadxcenue ceema. FMcnoavsosanue nNOAHO20 BHYMPEHHE20 OMPAdNCeHUs 8
ONMUYECKUX C8eMOBOOAX.

Jlunza. Xonm nyuedr B nmH3E. Onmuueckas cucmema @omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bauzopyxocmo u
0AIbHO30PKOCMb.

Pasznooicenue 6enoco ceema 6 cnexmp. Onvimvt Hotomona. Cnoowcenue
CNEeKmMPAlIbHbIX YBEMmOs.

Hemoncmpauuu

1. [IpssmonuHeHOE pacpOCTPaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomy4yenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

Ontudeckuii CBETOBO/I.

Xox myueil B coOuparoliei JInH3e.

XO0JI qy4der B pacCEUBAIOLIEH JIMH3E.
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8. [Tomyuenune n300pakeHUd ¢ TOMOIIBIO JIMH3.

Q. [Ipunnun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Mogens riasa.

11. PasnmoxeHue 6eoro cBeTa B CIIEKTP.

12. Tlonydenue 6en0ro cBETa MPU CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwie padomul u onvimul

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPaKEHHUSI CBETOBOIO Jydya OT yrja
MaJICHUS.

2. N3yuenne xapakTepUCTUK N300paKEHUS MTPEAMETa B TUIOCKOM 3epKaJie.

3. HccnenoBanne 3aBUCHMOCTH YIJIa TIPEIOMJICHUS CBETOBOTO Jiyda OT
yTriia maJeHus Ha TPAHUIIE «BO3AYX—CTEKIIO.

4. [Tomyyenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

5. Onpenenenue  (HOKYCHOTO  pacCTOSIHUSL W ONTHYECKOW  CHJIBI
cobuparoniei JUH3bI (21eKMPOHHAA 0EMOHCIPAYUUL).

6. OnpITel O Pa3lOKEHHIO 0€eJoro cBeTa B CICKTP (21eKmpoHHAA
demoncmpayusi).

7. OnbITHl MO BOCHPUATHIO LIBETA MPEAMETOB MPHU WX HAOIIOACHUU Yepe3

[IBETOBbIE (DUIIBTPHI.

Pa3gen 12. KBanTOBbBIE SIBJICHUSA

Onvimbl Pezepgpopoa u mnaHeTapHas Mojeib aroma. Mojenb atoma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmeol.

PanuoaktuBHOCTh. Anbgha-, 6bema- u eamma-uznydenus. CTpOCHHE aTOMHOTO
anpa. Hyknouwnas moodenv amomnozo sAopa. HMzomonwvli.  PaduoaxkmusHvle
npespawerus. llepuoo nonypacnaoa amomHwix soep.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCCOBOIO 4YHUCEI.
Peaxyuu cunmesa u oenenus si0ep. Mcmounuxu snepeuu Connya u 36é30 (MC).

Anepnas osHepreTuka. /leiicmeus paouoaKmueHvbiX U3NYYEeHUNl HA IHCUBbIE
opeanuzmol (MC).

Jemoncmpayuu
CrexTpbl U3ITy4eHUS U MOTJIOLEHUS.

CrexTpbl pa3IMvyHbIX Ta30B.

CnekTp Bogopo/ia.

Habmronenue tpekoB B kamepe Busbcona.

PaboTa cuéTunka HOHU3ZUPYIOUIUX U3ITYUEHUH.

Peructpanus uznydeHus NpUPOJIHBIX MUHEPAJIOB U MPOAYKTOB.
JIaﬁopamopubze pabomuel u onvimout

R

1.  Habnawooenue cniowHbix u TUHEUYAMbIX CHEKMPOB UTYUEeHUsL.

2.  HccrmenoBanue TPEKOB: M3MEPEHHE SHEPTHMH YACTHIIBI 1O TOPMO3HOMY
myTH (110 dhoTorpadusim) (2,1eKmpoHHA 0eMOHCHPAUU).

3. N3mepenne pagnoakTUBHOTO (HOHA (271eKMPOHHAA 0eMOHCHPAUU).
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IToBTOPUTEIBLHO-0000 1AM MOYIb

[ToBTOpHUTENBEHO-00001IAIOIIMI MOAY/Ib IPEIHA3HAYEH JJI1 CUCTEMAaTU3alluu U
0000IIEHUST MPEIMETHOIO COJEP)KAHUSA U OMNbITa JAEATEIbHOCTH, MPUOOPETEHHOTO
IPU U3Y4YEHHUH BCETO Kypca (PU3UKH.

IIpy M3y4eHUM NAAHHOTO MOXYJISI PEATU3YIOTCS U CUCTEMATU3UPYHOTCS BUJIBI
JESITEIbBHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCS JOCTH)KEHHE NPEIMETHBIX U
METANpPEAMETHBIX  IUIAHUPYEMBIX  pe3yJapTaToB  oOyueHus,  (opMupyercs
€CTECTBEHHO-HAYYHAs] T'PAMOTHOCTb. OCBOEHHE HAYYHBIX METOJOB HCCIEIOBAHUSA
SBIICHUN TPUPOJBI U TEXHHUKH, OBJAQJCHHE YMEHHUSIMH OOBACHATH (PU3MUECKHe
ABJICHUSA, TIPUMEHAA T[OJy4EHHbIE 3HAHUA, pemarb 3aJa4d, B TOM YHCIIE
Ka4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO NEATETBHOCTHBIN XapaKTep JAHHOIO pasjesa pealiu3yeTcs 3a
CYET TOT0, YTO yYAIIMECS BBITOIHAIOT 3aJaHHsI, B KOTOPBIX UM IIPEAIaracTcs:

" Ha OCHOBE IIOJYYEHHBIX 3HAHMM paclo3HaBaTh M HAy4YHO OOBACHATH
¢bu3nueckue BJICHUS B OKPYXaIOLIe MPUpoie U TOBCETHEBHON XKU3HU;

" JICIIOJIB30BAaTh 0]l PyKOBOACTBOM II€1arora Hay4Hble METObI UCCIIEIOBAHN
¢u3nueckux SABJIEHUN, B TOM YHWCJIE /I TPOBEPKH THUIIOTE3 U MOJIyYEHUs
TEOPETUYECKUX BBIBOJIOB;

" OOBACHATH C ONOPON Ha AUIAKTUYECKUH MaTepuall Mocjie OOCYXKIEHHUS C
[IEIarOrOM  Hay4yHblE OCHOBBI HamOOJIe€e BaXKHBIX JOCTHKEHMHA COBPEMEHHBIX
TEXHOJIOTUHM, HallpUMeEp, IMPAKTHYECKOTO MCIOJIB30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPrMM Ha OCHOBE 3aKOHA IPEBPALICHHUS M COXPAHEHUs BCEX HM3BECTHBIX BHUJOB
DHEPIUHu.

Kaxnmas w3 TeM [OaHHOrO pasfena BKIIOYAET  OKCIIEPUMEHTAIBHOE
uccieoBaHre O0O0OIAIOIIEr0 XapakTepa Ha YCMOTPEHUE Meaarora M Mpu €ro
nmoMoni. Pasnen 3aBepmiaercss NPOBENEHUEM JIHATHOCTUYECKOW M OLIEHOYHOM
paboThI 32 KypC OCHOBHOM IIKOJIBI.

IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHWA VYYEBHOI'O IIPEAMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

B nenom pesynbratel ocBoeHus oOyuaromumucs ¢ 3P ydyeOHoro mpenmera
«Dusuka» JOKHBI COBMAAaTh ¢ pesyibratamu denepanbHOl paboueil mporpaMmsl
OCHOBHOTO 00I1IeT0 00pa30BaHMUs.

Haubonee 3HaUNMBIMU SIBIISIOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

B pesynbTaTe nzydenus GpuU3MKA Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHuUs y
obOyuarorierocst ¢ 3[1P 6yayt chopmMupoBaHbl ClAeAyIONNE TUIHOCTHBIE PE3yIbTAThI
B YaCTH:

1) maTpruoTUYECKOTO BOCIIUTAHUS:
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IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3nYecKoi HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSM POCCUMCKUX YUEHBIX-(PUZUKOB,;

2) rpa’kJJaHCKOT'0 U TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJI€HUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN
bu3uKy;

OCO3HAaHWE BAXHOCTH MOPATBbHO-3TUYECKUX MPUHLHUIOB B JIE€ATEIHHOCTH
YYEHOTIO;

3) 3CTETUYECKOTr0 BOCIIUTAHHS:

BOCTIPUATHE SCTETHUYECKHX KadyecTB (PU3UYECKON HayKu: €€ TapMOHUYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) EHHOCTH HAYYHOTO TTO3HAHU:

OCO3HAHHWE IIEHHOCTH (PU3NYECKOW HAayKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUpPa, OCHOBBI PAa3BUTUSI TEXHOJOTHH, Ba)KHEUIEH COCTaBISIONICH
KYJbTYpHI;

pa3BUTHE HAy4YHOM JHO0O3HATEIBLHOCTH, MHTEpEca K UCCIEeN0BATEIbCKON
NeSITeTbHOCTH;

5) dbopmupoBaHUs KyJIbTYpPbI 3I0POBbSI K SMOIIMOHAIBHOTO OJaronoIyqus:

OCO3HAaHUE IIEHHOCTH 0e30macHoro obOpa3a KH3HM B COBPEMEHHOM
TEXHOJOTHYECKOM MHUpPE, BAXKHOCTH MPaBUIl OE30MMacCHOTO MOBEACHHS Ha TPAHCIIOPTE,
HA JIOpOrax, C 3JEKTPUUECKUM U TEIUIOBBIM 000pYAOBaHNEM B JOMAITHHUX YCIOBHSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa peieKCHU, MPU3HAHKE CBOETO MpaBa Ha OIIHUOKY
¥ TaKOTO Ke TIPpaBa y IPYroro 4eJI0BeKa;

6) TPyA0BOTO BOCITUTAHMUS:

7) aKTUBHOE ydYacTHE B PEIICHUH MPAKTUYECKUX 3aaad (B paMKaX CEMbH,
oOpa3oBaTenpHON  OpraHW3allid,  HACEJICHHOTO0  IMYyHKTa, POJHOTO  Kpas)
TEXHOJIOTUYECKOW M COIMAJIbHOW HAIMpaBICHHOCTH, TPEOYIONIMX B TOM YHCIE H
(bU3NYeCKuX 3HAHUM;

WHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MPodecCuid, CBI3aHHBIX ¢ (U3UKOI;

8) PKOJIOTUYECKOTO BOCITUTAHUSI:

OpUEHTAallMd Ha TMpPUMEHEHHUE (PU3MYECKUX 3HAHUM [JIS pPEIIeHUs 3aJad B
00JIaCTH OKpYXalolel Cpenbl, TIIAHUPOBAHUS TTOCTYIIKOB M OIEHKH MX BO3MOMXHBIX
MOCIICACTBHUM JJIsI OKPYIKAIOIIEH CpeIbl;

OCO3HaHWE TJIO00ATBHOTO XapakTepa JKOJOTUYECKUX MpoOIeM W MyTed HX
pEIICHMUS;

9) amanTanuu K N3MEHSIOIIUMCS YCIIOBHSIM COITMAIBHON M IPUPOJTHOMN CPEIbl:

MOTPEOHOCTh BO B3aUMOJCHCTBHUU TIPH  BBITTOJIHCHHHM HCCIICIOBAHUNA H
MIPOEKTOB (PM3HUECKON HAITPABJICHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSM JIPYTHX;

MOBBIMICHUE YPOBHS CBOCM  KOMIIETGHTHOCTH  4Ye€pe3  MPAKTUYECKYIO
JeSITETHHOCTD;

NOTpeOHOCTh B (DOPMHPOBAHUU HOBBIX 3HAHUH, B TOM uucie GOpMYIUPOBAThH
U], TIOHATHS, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSIX;
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OCO3HaHMe Je(hUIUTOB COOCTBEHHBIX 3HAHMM W KOMIETEHTHOCTEH B 001acTH
bu3uKy;

TUTAHUPOBAHKUE CBOETO PAa3BUTHSI B MPUOOPETCHUH HOBBIX (PU3NICCKUX 3HAHUIA

CTpEMJICHHE aHAJM3UPOBATh W BBISABIIATH B3AUMOCBSI3U MPHUPOJBI, 00IIEeCTBa U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIB30BaHUEM (PU3NICCKUX 3HAHUM;

OIICHKA CBOMX JEUCTBUH ¢ Yy4€TOM BIHMSHHS Ha OKPYKAIOIIYyI Cpeny,
BO3MOJKHBIX TJIO0ATBHBIX TIOCIICICTBHA.

METANIPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynueepcaibHblMu y4eOHbIMU NO3ZHABAM E/IbHOIMU OCUCHGUAMU:

1) 6a30BBIC JIOTUYECKUE ICHUCTBUSA:

BBISIBIISATH U XapaKTEPU30BaTh CYIIIECTBEHHbIC TPU3HAKH OOBEKTOB (SIBJICHUM);

yCTaHaBJIMBATh CYIIECTBEHHBIM NPHU3HAK KJIacCU(PUKALUU, OCHOBAHMS IS
000011IeHNS U CPAaBHEHHS;

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpUBAEMBIX (aKTax,
JTAHHBIX ¥ HAOJFOICHHSIX, OTHOCAIINXCS K (DU3NICCKUM SIBIICHHSIM;

BBEISIBIIATh TPUYUHHO-CJICICTBECHHBIC CBS3M TPH  HM3YYCHHH (DU3UICCKUX
SBJICHMA W TPOIIECCOB, MPOBOJIUTH BBIBOJBI C HWCIIOJIL30BAHUEM JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKITIOUCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (DHU3MUCCKUX
BEJIMYUH, PU HEOOXOAUMOCTHU TO/I PYKOBOJICTBOM YUHTEIA;

BBIOMpATh Croco0 pemieHus y4yeOHOW ¢u3uuecko 3amaund (CpaBHEHHUE
HECKOJIBKMX BAapUaHTOB pEIICHMs, BBIOOp Haubojiee MOAXOMAAIIEr0 C YYETOM
CaMOCTOSITEIIbHO BBIIENIEHHBIX KPUTEPUEB) MTO/I PYKOBOJICTBOM YUUTEIIS.

2) 6a30BbIE UCCIIEIOBATEIBCKUE ICHCTBUS:

MCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOJUTH IO IIIAHY OIBIT, HECIOXKHBIM (U3HUECKHH IKCIIEPUMEHT,
HeOOJIBIIOE HCCleoBaHUuE (PU3UUECKOTO SBJICHUS, TPU HEOOXOJUMOCTH MO
PYKOBOJICTBOM YYHUTEIIA;

dbopmynupoBaTh O0OOIIEHUST W BBIBOABI IO pe3ysibTaTaM MPOBEAEHHOTO
HaOJI0/ICHM S, OTIBITA, UCCIIEIOBAHUSI C OTIOPOM Ha IJIaH/aTOPUTM.

3) paboTa ¢ uHdopmanue:

MPUMEHATh PA3IMYHbIE METOJbI, MHCTPYMEHTBI W 3alpOChl TIPH IIOUCKE U
otOope mHMOPMAITMU UK JTAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (pu3nuecKon
3a/1auu, IpU HEOOXOAMUMOCTH IO PYKOBOJACTBOM YUUTEIS,

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh MH(HOPMAIINIO PA3IMYHBIX BUIOB U (HOpM
MIPEICTABJICHHS;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAIBHYIO  (GOpPMY  TPEACTABIICHUS
uHDOpMAIMU U WUIIOCTPUPOBATH pEIIaeMble 3a7adyd HECIONKHBIMH CXEMaMH,
TUuarpaMMaM#, THOU TpadUKoi U UX KOMOMHAITUSAMU, TTOJT PYKOBOJICTBOM YUHTEIIS.

Osnaoenue YHUGEPCANbHBIMU yueoHbIMU KOMMYHUKAMUGHLIMU
oelicmeuamu:

1) oOuieHue:

B X0JIe 00CYXXJIeHUsI y4eOHOro MaTepualia, pe3yJbTaToB J1a00paTOPHBIX pabOT
U TPOEKTOB 337aBaTh BOIMPOCHI MO CYHIECTBY OOCYKJ1aeéMOW TEMbl M BBICKA3bIBAThH
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ujeu, HaleleHHble Ha pEIIEHHE 3aJadd U TMOJAJep)KaHue OarokenaTeIbHOCTH
OOILIEHNUS;

COIOCTAaBIISATh CBOU CYXKJICHMSI C CYXACHUSIMU JIPYTUX YYAaCTHUKOB JIMAJIOra,
OoOHapy>KUBaTh Pa3IMUMe U CXOJCTBO MO3UIUH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

nyOJUYHO TPEJCTaBISATh PE3YJIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(aKCTIepUMEHTA, UCCIICIOBAHUS, TIPOEKTA).

2) coBMECTHasl IeSITENBHOCTD (COTPYIHUYECTBO):

NOHMMAaTh W MCHOJh30BaTh MPEUMYIIECTBA KOMAHIHON M WHANBUAYyAIbHON
paboTHI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHUMATH [[EJIM COBMECTHOMU JeSITEIbHOCTH, OPTaHU30BBIBATH JCHCTBUS 1O €€
JOCTHKECHHIO: PACTIPEACIIATH POJIH, OOCYKAATh MPOIECCH U PE3YJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHUS HECKOJIBKHUX YEJIOBEK;

BBINOJHATh CBOIO YacTh pabOThl, JOCTHras KaueCTBEHHOI'O pe3ysibTara II0
CBOEMY HAINpABICHUIO U KOOPAUHHUPYS CBOM JEUCTBUSA C JPYTMMM YIEHAMU
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOLIMH NPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBUSL.

Osnadenue yHugepcanbHblMu yueOHbIMU PECYIAMUCHBIMU OCUCH BUAMU:

1) camoopranuzanusi:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOUINX st
pemieHus GU3NIeCKux 3HAHU;

OPUEHTHPOBATHCS B  PA3NMMYHBIX  MOAXOAAaX  MNPHUHATHS  PEIICHUH
(MHIWBUIYaTbHOE, IPUHATHE PELICHUS B TPYIINE, MPUHATHE PEIICHHUA TPYIION );

COCTaBIISITh AITOPUTM peleHus (GU3HUECKON 3aaun WU TTaHa UCCIIeI0BaHUS
C y4€TOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, MOJT PYKOBOACTBOM
YUUTEN.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY CHUTyalluM W TpeqiaraTh IUlaH €€ W3MEHEHHUs, IpH
HEO0OXOJMMOCTH TOJI PyKOBOJICTBOM YUHUTEJIS;

OOBSICHATH  NPUYUHBI  JOCTHXKEHHUS  (HEJOCTWXKEHHUS]))  pe3ysbTaToB
JesITeNIbHOCTH, AaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY;

OLIEHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBHSIM.

3) SMOIMOHALHBIA WHTEIJIEKT:

CTaBUTH Ce0sl Ha MECTO JPYroro 4YejoBeKa B XOJAE CIopa WM JUCKYCCHHM Ha
HAYYHYIO TeMY, IOHUMaTh MOTUBbI, HAMEPEHHSI U JIOTHKY JIPYTOroO.

4) npuHaTue ceds U APYTUX:

npuU3HaBaTh CBOE MPAaBO Ha OMIMOKY MpHU pEelIeHWH (PU3UYECKHUX 33134 WA B
YTBEPXKACHHUIX HA HAYYHBIE TEMBI M TAKOE K€ MPaBO JIPYroro.

HPEAMETHBIE PE3YJIBTATBI

TpeOoBaHus K MpeaMeTHBIM Pe3yJIbTATAM OCBOCHUA Y4eOHOI0 mpeaMera
«Pu3uka», pacnpenejeHHble 110 roaaM 00y4eHus
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Pesynbratel mo rogam (GoOpMyNIHpYIOTCS MO MPHUHIMITY J00AaBICHHUS HOBBIX

pe3yNbTaTOB OT Trojla K ToAy (pe3yibTaTbl OYEpPEJHOr0 Toja MO YMOIYaHHUIO
BKJIFOYAIOT PE3yJbTaThl NPEIbIIYIINX JIET).

7 KIIACC

[IpeameTHble  pe3yiabTaThl Ha 0a30BOM  YpOBHE JOJKHBI  OTpaXaTh

c(hOpPMHUPOBAHHOCTh Yy 00YUAIOIIUXCSl YMEHUIA:

OpUEHTHUPOBATLCS B TMOHATHUSIX M ONEPUPOBATH MMH Ha 0a30BOM YpOBHE:
du3nueckue M XUMHYECKHUE SIBICHUS; HAOIIOJCHUE, IKCIIEPUMEHT, MOJIETb,
TUIIOTE3a; CAUHUIBI (PU3MUECKUX BEIUYMH; aTOM, MOJIEKYJia, arperatHble
COCTOSIHMS BemecTBa (TBEpHOE, MKUIKOE, Ta3000pa3HOE); MEXaHHYECKOe
NBIKEHUE (PAaBHOMEPHOE, HEPaBHOMEpPHOE, MPSIMOJIMHEHHOE), TPaeKTOpusi,
paBHOAeicTBytomass  cui,  gedopmanus  (yopyras, — IJIaCTHYECKas),
HEBECOMOCTh, COOOIIAIOIIUECs] COCY/Abl, C ONOpPOM Ha AUAAKTUYECKUU
MaTepualn

paznuyath sBiIeHusA (qud@y3us; TEMIOBOE [BH)KEHHME YacCTULl BEIIECTBA;
PaBHOMEPHOE JBH>KEHUE; HEPAaBHOMEPHOE JBH>KCHUE; WHEpLHUS;
B3aMMOJICUCTBUE TEN, pagHoGecue mMeEEPObIX mell C 3AKPenjiéHHOU OCbio
épawenusl; Tiepeaada NaBJICHUS TBEPABIMU TEJIaMHU, KUIAKOCTAMH U Ta3amu;
aTMocepHOE JlaBlieHWE; IUIaBaHWE TeJI; TMPEBPAICHUS MEXaHUYECKOU
SHEPruM) IO ONMHMCAHUIO WX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JTaHHOE (PU3MYECKOE SIBJICHHE, MOCIe MPEeABAPUTEIHLHOIO
00CYXJIeHHUsI C TIEAarorom;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UYECKUX SIBIICHUI B OKPYKArOIIEM
MHUpE, B TOM 4YHclie (U3HUECKUE SBJICHUSI B TIPUPOJC: MPUMEPHI JBMKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B KMBOM WM HEKUBOW IPUPOAE; NEUCTBUE CHUIIBI
TPEHUSI B MPUPOJIC U TEXHUKE; BIUSIHHE aTMOCHEPHOTO JaBJICHUS Ha >KUBOU
OpraHu3M; IUIaBaHWE PbIO; pbIYard B TEJE YeJIOBEKa; MPU STOM MEPEBOJUTH
NPaKTUYECKYI0  3aady B y4eOHyl,  BBIJICIATh  CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKH (PU3UYECKUX SBJICHUH C TTIOMOIIBIO T1€/1arora;

OMUCHIBATh M3YyYCHHBIC CBOMCTBA TeNl W (U3UYECKHUE SIBJICHUS, HUCIOJIb3Ys
dbuznyeckre BeMMUMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BpPEMsl, IMYyTh,
CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIIPYT'OCTH, CUJIa TSAXKECTH, BEC TEJa, CUJia
TpeHUs, JaBjieHue (TBEPAOro TeJa, *KUIKOCTU, Ta3a), BBHITAJKUBAIOINIAS CHUIIA,
MEXaHH4YeCcKass paboTa, MOIITHOCTbD, IJICUO CHJIBI, MOMEHT CHUIIBI, KOO PHUITHCHT
MIOJIE3HOT0 JIEUCTBUSA MEXAHU3MOB, KHUHETHUECKAs U MOTECHIMAIbHAS SHEPIrus)
C OMOpoM Ha CXeMy; NpH OIUCAHWU PACKPHIBATh (DU3UYECKUNA CMBICIH
WCIIOJIB3YEMbIX BEIMYWH, UX 0003HAYCHHS M CAMHUIIBI (PU3NYECKUX BEITUYHH,
Haxooums opmynsl, cesazvleaoujue OAHHYI0 QUIUYECKYI0 8eIUYUHY C OPYUMU
GeUYUHAMY, CMPOUMb 2pauKU  U3VHEHHBIX 3A8UCUMOCTEl QU3UYEeCKUX
geuyuH C ONIOPOM Ha TUJIAKTUYECKUM MaTepua;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NUYECKUE SABJICHUS U IPOLECCHI, UCTIOIb3YS
IpaBUJia CJIOXKEHUsS CUJI (BIOJIb OJHOM mpsiMoit), 3akow I yka, 3axon [lackans,
3axon Apxumeoa, npasuno pagnogecus pviuaza (610Ka), «3010mMoe Npasuion
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MexXaHuKy, 3aKOH COXPAHEHHMsS MEXAHMYECKOW 3HEpPruu; NpU 3TOM [JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHa W 3anNUCbIBAMb €20 Mamemamuieckoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CyxicoeHuem niana pabomol;
OOBACHATh (PU3UYECKHUE SIBJICHUS, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTyalllil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTePA: MPU TOMOIIHA
nejarora BHISBISATh MPUYMHHO-CIIECTBEHHBIE CBA3H, CTPOUTH OOBSCHEHUE U3
1—2 noruyeckux 1maroB ¢ onopoi Ha 1—?2 U3y4eHHBIX CBOMCTBA (PUIUUECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelmaTh TUIIOBBIE PAcYETHBIE 3a7a4uv B 1IEHCTBHE C ONOpPOM HAa AJITOPHUTM,
IPEIBAPUTEIBLHO Pa300paHHBII COBMECTHO C MEJAroroM, UCHOJb3Ys 3aKOHbI U
(opMyJibl, CBA3BIBaIOIINE (PU3HMUECKHUE BETUUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJla4yM 3alKiChIBaTh KPAaTKOE YCIIOBUE, MOACTABIATh (PU3HMUECKUE BEITUYHHBI B
GopMysnBl U OPOBOAMTH PAcu€Thl, HAXOAWTHb CIPABOYHBIE JAHHBIC,
HEOOXOAUMBIE JUIsSl pEIIeHUs 33/ay, OLIEHUBATh PEATMCTUYHOCTh MOJIyUYEHHOU
(u3nYeCKOi BETNUYHNHBI;

pacno3HaBaTh NIPOOJIEMbl, KOTOPHIE MOKHO PEUIUTh MPU MOMOIIH (PU3UUYECKUX
METO/IOB IOCJE MPEABAPUTEIBHOIO OOCYXKIEHUS C MEeNaroroM; MpHu IMOMOIIH
reJjarora B ONMUCAHUM UCCIIEI0BAHUS BBIIEISATh MPOBEPSAEMOE MPEANOI0KEHHUE
(rumoTe3y), ¢ ONOpPOM Ha JUIAKTUYECKHM MaTepuall pas3inyaTbh U
MHTEPIPETUPOBATh MOJIYYEHHBIN pe3ylibTaT, HaXOAUTh MOCEe OOCYXKIACHUS C
[Ie1aroroM OMIMOKU B XO/I€ OIBITA, JAEJIaTh BBIBOJBI IO €T0 Pe3yJbTaTaMm;

YMETb HaxOJUTh C MCIOJIb30BaHHEM LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI TI0 HAOMIOJECHUIO (U3UUECKUX SBICHUN MU (PU3HMUECKUX CBOMCTB TEII:
(GopMynMpOBaTH MPOBEPSIEMbIE  MPEANONOXKEHHS, COOMPATh YCTAHOBKY
U3 MPEJIOKEHHOTO 000PYJIOBaHUSA C ONOPOM Ha CXEMy, 3alUChIBaTh XOJ
onbITa U (OPMYIUPOBATH BHIBOJIBI O] PYKOBOJCTBOM MEAArora;

BBINIOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUA, BPEMEHHU, MacChl Tena, 00béMma,
CWJIBI U TEMIEPATypPhl C UCIOJIB30BAaHUEM AHAIOTOBBIX M IIU(PPOBBIX MPUOOPOB
C OIOPOM Ha aJNrOpUTM; 3aIIMCHIBATH MMOKa3aHUs IPUOOPOB C yUETOM 3aJaHHON
a0COIOTHOM MOTPEITHOCTH U3MEPEHU;

IPOBOJUTH COBMECTHO C IE€JAroroM HCCIEJOBAaHUE 3aBUCUMOCTH OJHOM
(Gu3MUecKo BEIMYMHBI OT JAPYTOM C KUCIOJBb30BAHUEM MPAMbBIX U3MEpPEHUU
(3aBHCHMOCTH TIyTH PaBHOMEPHO JABMXKYILErocs Telda OT BPEMEHH JBUKEHUS
TeNa; CUlbl MpeHUs CKOIbJICEHUsl Om eeca mend, Kaiecmea o0b6pabomku
nosepxHocmeti men U HE3ABUCUMOCMU CUNbI MPeHUs om NIowaou
CONPUKOCHOBEHUsI MeN; CUIbl YNPY2OCmu Om  YOIUHEHUS  NPYICUHDBL,
BLIMANKUBAIOWE CUTLL OM  00bEMA NOSPYICEHHOU Yacmu mena u om
NIOMHOCMU  JHCUOKOCMU, €€ He3a6UCUMOCU Om NIOMHOCMU mead, Om
2nyOUHbL, HA KOMOPYIO NOSPYAHCEHO MeNO;, YCI08UU NAA6AHUS e, VCI08UU
paeHogecusi pvluaea u 0J10K08); TOJ PYKOBOJCTBOM I€Aarora y4acTBOBaTh B
IUIAHUPOBAHUM Y4e€OHOTO HCCIe0OBaHMs, COOMpaTh YCTAHOBKY M BBINOJIHSTH
U3MEpEHUs, CIeAys NpeIIoKEHHOMY IUIaHy, (UKCUPOBATh pPe3yibTaThl
MOJIyYeHHOW 3aBUCHUMOCTH (PU3MYECKHX BEJIWYMH B BUAEC MPEATIOKEHHBIX
TabIUI ¥ TPaQUKOB, JENATh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;
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MPOBOAWTh KOCBEHHBIE M3MEpeHHUs] (U3HUECKUX BEIMYHH (TUIOTHOCTH
BEIIECTBA KUJAKOCTH U TBEPAOTO TeJa; CHJIA TPEHUS! CKOJIbKEHUS; JTaBJICHHUE
BO3/lyXa; BBITAJKUBAIOIIAs CUIA, ACHCTBYIOIIAs Ha MOrPYXKEHHOE B JKUJKOCTb
T€N0; KOI(PPUIMEHT TMOJIE3HOTO NEUCTBUS NPOCTHIX MEXAaHU3MOB), CIEAys
NPEeNJIOKEHHOW ~ MHCTPYKLMHM;  TPU  BBINOJHEHWHM  M3MEPEHUH  Toj
PYKOBOACTBOM Iefjarora cooupaTh OSKCHEPUMEHTANbHYIO YCTAaHOBKY U
BBIYHCTISTh 3HAUCHUE UCKOMOW BEJTMUMHBI,

coOMIoaTh MpaBWiIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM MOCIE MPEABAPUTEITHHOTO OOCYKICHUS C MEJarorom;
COMOCTAaBIIATh MPHUHIUIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMNCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIIUECS COCYIbl, OapOMETp, phlyar,
HNOJBWKHBIA U HEMOJBMXKHBIA OJIOK, HAKJIOHHAs IUIOCKOCTh C OINOpOM Ha
IUIaKTUYECKUN MaTepua,

XapaKTepU30BaTh MPUHIIUIBI TEHCTBUS W3YYCHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB TOCTE MPEIBAPUTEIHLHOTO OOCYXACHHS C TIEIaroroM ¢ OMOpOod Ha
uX onucaHus (B TOM 4YHCIE: TMOAIIUIMHUKH, YCTPOHCTBO BOJOIPOBOA,
THIPaBIMYECKUA TIpecc, MaHOMETp, BBICOTOMEp, TOPIIHEBOH HAcOC,
apeoMeTp), HCHOJb3ysl 3HAHUSA O CBOMCTBAX (DU3MUECKUX SBICHUN H
HEoO0XoAuMble (PU3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOIUTH MPUMEPHI / HAXOAUTh MH(OPMALIMIO O MPUMEPAX MPaAKTUYECKOTO
UCTIOJb30BaHUSl  (PU3MYECKUX 3HAHUM B  TIOBCEJHEBHOM JKU3HM IS
oOecrieueHus 0€30MacCHOCTU MPU OOpaIIeHUH ¢ MPUOOPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3/I0OPOBBS M COOIIOIECHUS HOPM SKOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOILIEH Cpeae;

OCYIIECTBIISITH C MMOMOIIBIO Tiearora 0TOOp UCTOYHUKOB MH(POPMAIINH B CETH
WHTEepHET B COOTBETCTBMM C 3aJaHHBIM IMOMCKOBBIM 3allPpOCOM, HAa OCHOBE
UMEIOIINXCS 3HAHUN U MYTEM CPAaBHEHHUS PA3JIMYHBIX WCTOUYHUKOB BBIJICISTH
UHPOpPMAIMIO, KOTOpasi SIBISETCS MPOTUBOPEUMBON MM MOXKET ObITh
HEJI0OCTOBEPHOM;

UCIOJb30BaTh IPU BBIMIOJHEHUU YUYEOHBIX 33JaHUN HayYHO-TIOMYJIPHYIO
auTepaTypy (U3MUECKOTO COACpX aHHs, CIPaBOYHBIE MaTepHAIbl, PECYpChHI
cetu  MuTepHer; Bnaaerp mnpuéMaMd  KOHCIIEKTHPOBAHHSI  TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/aBaTh MOJ PYKOBOJACTBOM Tiemarora ¢ OOCYXIEHHEM IUlaHa padOThI
KpaTKWe NMUCbMEHHbIE M YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 HCTOYHHUKOB
uHpopmauu (HU3NIECKOTO COJAEpNKAHUS, B TOM YHCIE ITyOJMYHO JeNaTh
KpaTKue COOOIICHHUs O pe3yibTaTax IMPOEKTOB WM Y4YeOHBIX HCCIEeIOBaHUI;
IIPA 3TOM TPAMOTHO MCIIOJIb30BATh M3YUYECHHBIN IMOHITUHWHBIN ammapar Kypca
(u3MKH, COMPOBOXKIATh BHICTYIJICHHE MPE3EHTAIUEH;

NpU BBHIMOJHCHUH Y4YeOHBIX MPOEKTOB M HCCIEAOBAHUU IO PYKOBOACTBOM
nefarora paclpeneNaTh OOS3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33J]a4aMH, CJIEIUTh 32 BBINOJIHEHUEM IIJlaHA JEHCTBUIA,
aJIeKBaTHO OILICHUBaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb TPYIIIbI;
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BBICTpAUBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUWUTHIBasE MHEHUE
OKPYXKAIOIKX.

8 KUIIACC
[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTpaXkaTb
c(OPMHUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHUMN:

— OpPHUEHTUPOBATHCA B MOHATHUAX U ONEPUPOBATh UMU HAa 0a30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUJKEHHE aTOMOB M MOJIEKYJI, arperaTHble
COCTOSIHMSI BEILIECTBA, KPUCTAJUIMUECKUE M aMOp(HBIC Tella, HACHIIICHHbBIN U
HEHACBIIICHHBIA Map, BIAXHOCTh BO3/AyXa; TEMIIEpaTypa, BHYTPEHHSA
DHEPrus, TEIUIOBOW JIBUTATENb; DJJIEMEHTApHBIM JJIEKTPUUYECKUM  3apsij,
ANEKTPUYECKOE  I0J€, TPOBOJAHMKM W  JAMDJIEKTPUKH,  IOCTOSHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

— pa3nuyaTh SBJIEHHUSA IOCJIE MPEABAPUTENIBHOIO OOCYXIEHUs C IMeaaroroMm
(TemyoBoe paclIMpeHHe/cKaThe, TeIlonepeaaya, TEIIOBOE paBHOBECHE,
CMa4yMBaHUE, KalWUIAPHBIE SIBJICHUS, WCIAPEHHUE, KOHJICHCALMs, IUIABJICHHUE,
KpUCTaIA3aLUsA (oTBepneBaHue), KHIICHHE, Terionepesaya
(TermIoNpOBOJHOCTh,  KOHBEKLHUS,  M3JIY4YEHHE);  IJIEKTpU3alus  Ted,
B3aMMOJICHCTBHE 3apsAOB, JEHUCTBHUS JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aWMOJCHCTBHE MAarHuUTOB, JEWCTBUE MAarHUTHOTIO  IIOJIA
Ha IIPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAs WHIAYKLHUSA) MO ONUCAHHUIO MX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMNbBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(u3nUecKoe SBIICHUE;

— pacro3HaBaTh C MOMOUIBIO TEAArora MNpOSBICHUE H3YYEHHBIX (DU3NUYECKUX
SBJICHUH B OKPY’KaroIlleM MHUpE, B TOM YucCIie (PU3NUECKUE SIBICHUS B IPUPOJIE:
NOBEPXHOCTHOE HATSLDKEHHUE U KAIWJUISIPHBIE SIBJICHHS B IPUPOJE, KPUCTAIUIBI B
npupose, wuznydenue CoiHIa, 3aMep3aHHe BOJAOEMOB, MOpPCKUE OpH3bI,
oOpa3oBaHHE pOCHI, TyMaHa, HHes, CHera; »JJEKTPUYECKUE SBJICHUS B
atMocepe, IIEKTPUYECTBO KUBBIX OPraHM3MOB; MAarHUTHOE IoJIe 3eMJIH,
apelid moocoB, PO MArHUTHOTO TOJS JUIS JKU3HU Ha 3emile, MOJSIPHOE
CUSIHUE; MPU 3TOM MEPEBOAUTH NPAKTUUYECKYIO 3a7ady B YUEOHYIO, BbLACIATH
CYILIECTBEHHbIE CBOMCTBA/MIPU3HAKU (PU3UUECKUX SIBJICHUI;

— ONHUCHIBATH TMOJ PYKOBOJCTBOM IIe/larora ¢ OOCYXJICHHEM IUIaHa pPabOThI
U3YYEHHBIE CBOWCTBA Tell U (PU3MYECKUE SBJICHMS, HCHONB3Ys (pu3nyeckue
BEIUYMHBI (TEMIEpaTypa, BHYTPEHHSSI OJHEPIUs, KOJIMYECTBO TEIUIOTHI,
yAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJEIbHAs TEIUIOTA IUJIABICHUS, yAEJbHAs
TEIUIOTa NapooOpa3oBaHMsl, YyAelbHas TEIJIOTa CropaHus  TOIUIMBA,
KO3 (UIMEHT TMOJEe3HOTr0 JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3/AYyXa, OJJICKTPUYECKHM 3apsi, CHJIa TOKa, JJIEKTPUYECKOE
HaIpSDKEHUE, CONPOTHBIIEHHE IPOBOJHMKA, YJEIbHOE COIPOTHUBIICHHUE
BEIIECTBa, paboTa M MOIIHOCTh 3JIEKTPUUYECKOIO0 TOKA); MPU ONUCAHUH
OPaBWJIBHO TPAaKTOBAaTh C IOMOUIbIO Mejarora (U3MYECKUH  CMBICH
UCIIOJb3yEMBIX BEJIUYMH, O0O3HAUYEHUS M E€AUHMULBI (PU3NUYECKUX BEIMYUH,
HaXoAUTh (OPMYJbl, CBA3BIBAIOIINE JAaHHYIO (U3NYECKYIO BEIMUYUHY C
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IPYTUMHU  BEIMYMHAMH, CTPOUTh TpaduKH U3YyYEHHBIX 3aBUCHUMOCTEH
(bu3HUEeCKUX BEJINYUH;

OMpeNeNsaTh TMOCNe MPEABAPUTEILHOIO OOCYXKJEHUS C IeIaroroM CBOMCTBa
Ted, (U3MYECKUE SIBJICHUS M TIPOLIECCHI, UCIOJIb3ysl OCHOBHBIC IOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKOM  TEOPUU  CTPOCHMS  BEUIECTBA,  IPUHIUII
CYTIEpPIIO3UIIMH T0JIEN (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHU 3apsa,
3akoH Oma Uil yyacTka LenH, 3axoH [{coyns—J/lenya, 3aKOH COXpaHEHHS
SHEPrUM; TPHU 3TOM HAXOAWUTH CIOBECHYIO (POPMYIUPOBKY 3aKOHAa H €ro
MaTeMaTHYeCKOe BBIPAKEHHE C OMOpOM Ha MHUQPpPOBbIE 00pa3oBaTEIbHBIC
pecypcesl;

COOTHOCHUTB I0JI KOHTPOJIEM Tefarora pu3ndeckue mpoIecchl U CBOWCTBA TeT,
B TOM UHCI€ M B KOHTEKCTE CHUTYyalluidl MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, Ipyu MOMOIIH Te€1arora BbIABISATh IPUUYUHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKHX I1aroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUHN, PU3NUYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
pelmaTh THIOBBIE PACYETHBIE 3a1a4i B 1—2 NEHCTBUS C OMOPOM HA aTOPUTM,
MIpEABAPUTEILHO PAa300paHHBIA COBMECTHO C NIEAAroroM, UCHOJb3Ys 3aKOHbI U
(opmMybl, CBS3bIBarOLIME (DU3NUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3a/la4yd 3alUChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX MJIA
pelIeHusT 3a/aud, BBIOMPATh 3aKOHBI U (OPMYJbI, HEOOXOAUMBIC M €€
pelIeHus, TPOBOJUTH PACYETHI W CPAaBHUBATH IIOJYYEHHOE 3HAYCHHE
(bu3HUeCcKoii BETUYUHBI C U3BECTHBIMU JIAHHBIMU;

UMETh MPEJICTABIIEHHE O MpobiiemMax, KOTOPbIe MOXKHO PEIIUTh TP MOMOIIU
(U3MUECKMX METOJO0B MOCIE NPEIBAPUTEIBLHOTO OOCYKIEHHUS C IEIarorom;
UCIIONb3YSI OMMCaHUe UCCJIEI0BAHMS, BBIICIIATh IPOBEPSIEMOE
MPEANOJOKEHNEe,  OLEHUBATh  MPABWIBHOCTh  MOpSJAKAa  IPOBEICHUS
MCCJIEI0BAHMSI, 1€TaTh BBIBOIBI;

yMETh HaXOJUTh C MCIOJIb30BAHHEM IU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OTIBITHI 0 HAOMIOACHHUIO (DU3UYECKUX SIBJICHUN WM (DU3UIECKUX CBOMCTB Tell
(KanmuWJUIsIpHBIE SIBJICHUS, 3aBUCHMOCTH JaBJICHHUS BO3JyXa OT €ro o0béma,
TEeMIIepaTyphl; CKOPOCTH TIPOLIeCcCa OCThIBAHUS/HATPEBAHUS TIPU U3ITYUYEHUH OT
[[BETa M3Ty4arollei/morIomaromneil moBepXHOCTH; CKOPOCTh UCTApEHUsI BOJIbI
OT TEMIEPATYPhI KUJKOCTH U TUIOLIATU €€ MOBEPXHOCTH; JICKTPU3alUs TEN U
B3aUMOJICUCTBUE DJIEKTPUUYECKUX 3aps0B; B3aUMOJCHCTBUE TMOCTOSIHHBIX
MarHuTOB, BHU3yaju3alldsg MAarHUTHBIX TOJIEH TOCTOSHHBIX MAarHUTOB,;
NEUCTBHMA  MAarHUTHOTO  TMOJISI HAa  NIPOBOJHUK  C TOKOM,  CBOWCTBa
AJIEKTPOMArHUTA,  CBOMCTBA  JJIGKTPOABUTATEN  MOCTOSHHOTO  TOKA):
(GopMynHpOBaTh MPOBEPSEMBbIE MPEANOIOKEHU, COOMpATh YCTAHOBKY W3
PEAJIOKEHHOTO0 000PYIOBAHUS C OMOPONM HA CXEMY;ONHUCHIBATh XOJ OMbITA U
(opMyIMpPOBATH BHIBOJBI MO PYKOBOACTBOM M€1arora;

MMETh TMPEJCTABICHUS O M3MEPEHUM TEeMIEpaTypbl, OTHOCUTEIbHOU
BJIQYKHOCTH BO3/yXa, CUJIbl TOKA, HAIIPSDKEHHSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX
MpUOOPOB W JaTYMKOB (U3WUECKUX BEIMYHMH, MPH MOMOIIM Teaarora

28



CpPaBHUBATHh pPE3yNbTaThl H3MEPEHHH C YYETOM 3aJaHHOW aOCOFOTHOU
HOTPELIHOCTH;

IPOBOJUTH COBMECTHO C TMEJAaroroM MHCCIEA0BaHUE 3aBUCHUMOCTH OJIHOM
(u3nyecKkoil BEIWYMHBI OT JIPYIOW C MCHOJIb30BAHUEM IMPSIMBIX H3MEPEHUN
(3aBUCUMOCTb  CONPOTUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IJIOLIAAH
MONEPEYHOT0 CEYEHUS] M YJEIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOIHUKA;
CHJIBI TOKa, MIYIIETO 4Yepe3 MPOBOJHMK, OT HAIpPsDKEHHS Ha TMPOBOJIHUKE;
UCCJIEOBAHUE  TOCJIEIOBAaTENbHOTO W MApaUIEJIbHOTO  COEIMHEHMI
MPOBOJAHMKOB): TUIAHUPOBAaTh HCCIEJOBaHHWE, COOMpATh YCTAHOBKY H
BBIIIOJIHATh U3MEPEHUS 110]] PYKOBOJICTBOM I1€/1arora, Ciaeays MpeyioxKEeHHOMY
1aHy, (PUKCHUPOBATh PE3yJbTaThl OTYYEHHOW 3aBUCUMOCTH B BUAE TaOIHI] U
rpaduKoB, enaTh BHIBOABI IO pe3ysbTaTaM UCCIEI0BaHUs Mocie 00CyKIeHUS
C IIEAAroroM;

COOTHOCUTh KOCBEHHBbIE U3MEpPEHUS (PU3NYECKUX BEIUYUH (yIelbHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJICHUE MPOBOJAHHKA, pabOTa U MOIIHOCTh
ANEKTPUYECKOr0 TOKA): € IMOMONIbIO Iearora IUIAHUPOBAaTh HW3MEPEHUS,
coOupaTh  SKCHEPUMEHTAIbHYIO  YCTAHOBKY, CIEAys  IPeIJIOKEHHOU
WHCTPYKIINH, U BBIYUCIISATH 3HAYCHUE BETUYNHBI,

coOI0IaTh MpaBujia TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpHBIM
000py1I0BaHUEM MOCIE NMPEABAPUTEIBHOTO O0CYKIEHUS C MEJarorom;
COTOCTABJIATh C IMOMOLIBIO MeJarora MPUHLMIBI JEHCTBUS H3YYEHHBIX
npuOOpPOB U TEXHUUYECKUX YCTPOICTB C ONMOPOM Ha UX OMUCAHUS (B TOM YHUCIIE:
CHUCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, MapoBass TypOWHa, aMIepMeTp,
BOJITMETP, CUETUMK DJIEKTPUYECKOM DSHEPIUM, DIIEKTPOOCBETUTEIbHBIC
NpUOOpPBI, HArpeBaTeNIbHbIE 3JIEKTPONPUOOPHl (IPUMEPHI), DIEKTPUUECKHE
MPEAOXPAHUTEINN; BJIEKTPOMATHUT, AJIEKTPOJBUTATENb MOCTOSHHOTO TOKA),
UCIIONIb3Ysl METOJAMYECKUE MaTepuaibl O CBOMCTBAX (DU3MYECKUX SABICHUHA W
HE00XoaNMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMOCJE MPEIBAPUTEIBLHOTO OOCYXKJIEHHS C MEeAaroroM MpoCThie
TEXHUYECKUE YCTPOIICTBA U HW3MEpUTENIbHbIE NpUOOpPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETpP, JABUTaTelb BHYTPEHHErO CrOpaHus, OSJIEKTPOCKOI, peocTar);
COCTaBIISITh CXEMBbI JJIEKTPUYECKUX LEMed ¢ TMOCIeJOBaTeNbHBIM U
napajyuieIbHBIM COEAMHEHHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE OOO3HAYCHUS
3JIEMEHTOB JJICKTPUYECKUX LIETIEH;

NPUBOJUTH MPUMEPHI/HAXOINUTh HHPOPMAIMIO O MPUMEpPax MPAKTHIECKOTO
UCTIONB30BaHUSl  (U3MYECKUX 3HAHUH B  TIOBCEJHEBHOW JKHM3HHM IS
oOecrieueHus 0€30MacHOCTU NpHU OOpalIeHUH ¢ NpUOOpaMHu U TEXHUYECKUMU
yCTpOMCTBaMH, COXpPaHEHHs 37J0POBbSI M COONIOACHUS HOPM SKOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;

OCYIIECTBIISITh C MOMOIIBIO MeJarora IMOUCK HH(popManuu (QU3NIECKOro
coliepkaHusi B ceTd VIHTEepHET, Ha OCHOBE HUMEIOLIMXCA 3HAHUN U MyTEM
CPaBHEHHUS JONOJIHUTEIbHBIX MCTOYHMKOB BBIACIATh MH(DOpPMALMIO, KOTOpas
ABJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM;
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— HCIIOJIb30BaTh NMPHU BBIMOJIHEHUN Y4EOHBIX 3aJaHHil OTOOPAHHYIO MEAarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro COJAEpkKaHUs, CIPABOUYHbBIC
MaTepualbl, pecypchl ceth MHTEpHET; BIaAeTh NPUEMAMHU KOHCIIEKTUPOBAHUS
TeKCTa, peoOpazoBanust THGOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C OMOPOM Ha aNrOPUTM U YTOUHSIOIINE BOIPOCHI NIEJArora;

— co3JaBaTh MOJ PYKOBOJCTBOM Iefarora C OOCYXJCHHEM IuUlaHa pPalboThI
MUCbMEHHBIE U KpaTKHE YCTHBIE COOOMIeHUs, 0000mas uHGOpMAIUIO U3
HECKOJIbKUX MCTOYHHUKOB (DU3UYECKOTO COJIEP:KaHUsA, B TOM UHUCIE MyOIMYHO
IIPEACTABIIATH PE3YIbTATHI IPOCKTHOM MU UCCIIEA0BATEIBCKON AEATEIBHOCTH;
Py 3TOM T'PAMOTHO HCIIOJIb30BaTh M3YUYCHHBIA MOHATUIHBIN ammapar Kypca
(bU3HUKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTALINEH;

— IpU BBHINOJHEHMH YYEOHBIX IPOEKTOB M HCCIEAOBaHUN  (DU3HMUECKUX
IPOLIECCOB O PyKOBOJICTBOM II€/larora pacipeneisTh 00S3aHHOCTH B TPYIINE
B COOTBETCTBUU C ITOCTABJICHHBIMH 33/1a4aMH, CJICIUTH 34 BBIITOJIHEHUEM IUIAaHA
NEeUCTBUN U KOPPEKTUPOBATH €r0, aJICKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIbHOCTh TPYMIBI; BBICTPAUBATh KOMMYHHKAaTMBHOE B3aMMOJIEWCTBUE,
MPOSIBJISISt TOTOBHOCTD pa3pelaTh KOH(MIUKTHI.

9 KJIACC
[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI — OTPaXKaTh
c(hOpMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

— OpPUEHTUPOBATHCA B TMOHATUSIX M OMNEPUPOBaTh MMM Ha 0a30BOM YypOBHE:
CHCTEMa OTCYETA, MATECpUATbHAS TOYKA, TPACKTOPHUS, OTHOCHUTEIbHOCTH
MEXaHUUYECKOTO ABWXKEHHUs, nedopmamus (ympyras, ruracTUdeckas), TpeHHue,
yeHmpocmpemumebHoe )YCKOpeHue, HEBECOMOCTb W IMEPErpy3Kd; UEHTP
TSOKECTH; a0COMIOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPIOTO Tela,
paBHOBECHE;, MEXaHMYECKHE KOJIeOaHWs W BOJIHBI, 3BYK, HWH(Pa3BYK
Y YIBTPA3BYK; 3JICKTPOMATHUTHBIE BOJIHBI, IIKAJIa 3JICKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATBHO30PKOCTb, CHEKMPbl UCHYCKAHUSL U NO2TOUeHUS;
anb(a-, 6eTa- U raMMa-U3ITyYeHUsI, U30TOTIbI, SJICpHAsI DHEPTreTUKA;

— COOTHOCHUTH SIBJICHUSI TOCJIE€ MPEIBAPUTEIBHOIO0 OOCYXJACHUS C TEeJaroromMm
(paBHOMEpHOE u HEPAaBHOMEPHOE MPSIMOJIMHENHOE JIBIOKCHHUE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBWKEHHE, CBOOOJHOE TaJCHHE Tel,
PaBHOMEPHOE JIBMKEHHUE IO OKPYKHOCTH, B3aUMOJICVCTBHUE TEJ, PEAKTUBHOE
JBIDKEHUE, KoJeOaTellbHOe [IBIDKCHHE (3aTyXalollie W  BBIHYXKICHHBIC
KojebaHusl), PE30HAHC, BOJIHOBOE  JIBIDKCHHE, OTPaKEHHWE  3BYKa,
NPSIMOJIMHEWHOE PACHPOCTPAHEHHUE, OTPAKEHUE U MPEJIOMIICHUE CBETA, IMMOJHOE
BHYTPEHHEE OTpPAXEHUE CBETa, pa3joKeHWe OeIoro CcBeTa B CIEKTp W
CJIO)KEHUE  CHEKTPaJIbHBIX IBETOB, JHUCIIEPCUA CBE€TA, E€CTECTBCHHAA
PaIMOaKTUBHOCTh, BO3HWKHOBEHHME JIMHEHYATOrO CIIEKTpa H3JIyYEHHUS) IO
OMMCAHUIO HMX  XApaKTEpHBIX CBOMCTB M HA  OCHOBE  OIIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SBJICHUE;
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— pacrmo3HaBaThb C MOMOUIbIO TEJarora MNpOSIBJICHUE H3YyYEHHBIX (DHU3HMUECKUX
SBJICHUH B OKPY>KAIOIIEM MUPE (B TOM 4HCIIE PUNYECKUE SBICHUS B IPUPOJIE:
OPWINBBI U OTJIMBBI, JIBWXKEHHE IUIaHET COJIHEYHOW CHUCTEMBI, PEAKTHBHOE
IBIDKEHUE  JKUBBIX  OpPraHU3MOB, BOCIPHUATHE  3BYKOB  JKUBOTHBIMH,
3eMJIETPSICEHNE, CECMHMYECKUE BOJIHBI, IIyHAMH, 3XO, LIBETA TEJ, ONTUYECKUE
SABJICHUSA B IpupoJe, OHOJIOTHUYECKOE JECTBUE BHUJINMOTO,
yIbTPa(PUOIETOBOTO W PEHTITCHOBCKOTO  M3IYyYEHUW;  E€CTCCTBEHHBIM
paiMoOaKTUBHBIN (POH, KOCMHYECKHE JIy4d, pPaJUOAKTUBHOE H3IIyUYCHUE
MPUPOIHBIX MUHEPAJIOB; ACHCTBUE PATUOAKTUBHBIX M3IIyYEHUI HAa OpraHU3M
YeJI0BEKA), IPU 3TOM O] PyKOBOJCTBOM IeJarora NepeBouTh MPaKTUYECKYIO
3amadyy B y4eOHYI, BBIJCISATH  CYIICCTBEHHBIE  CBOWMCTBA/NPU3HAKH
(pu3nYeCcKuX SBICHUN;

— ONKCHIBATh IO/ PYKOBOJCTBOM Iiefarora ¢ OOCYKIEHHEM IU1aHa pPadOThI
U3yYEHHbIE CBOMCTBA TeJl U (U3UYECKUE SIBJICHUS, UCIONB3Ys (DU3HMUECKHE
BEIUYMHBI (CpEOHSA M MIHOBEHHAs CKOPOCTh Tella IPU HEPAaBHOMEPHOM
JNBWKCHUH, YCKOPEHHE, ITIEPEMEILICHNE, ITyTh, YIJIOBas CKOPOCTh, CHJIA TPEHUS,
CuJia yOpyrocTH, CUJa TSXKECTH, YCKOpEHHE CBOOOJHOrO MaJieHHs, BEC Tena,
UMITyJIbC Te€la, HUMIYJbC CHJIbl, MEXaHW4yeckag padoTa U MOILIHOCTb,
IIOTCHUHAJIbHAS DJHEPrus TeNld, NOJHATOTO HAJA TOBEPXHOCTBHIO 3EMIIH,
MOTEHI[MAIbHAS HEPTUsl CKATOW MPY>KUHBI, KHHETHYECKasi YHEPrusi, MOJIHAL
MEXaHWYecKas »SHEprusi, MEepuoJ M YacToTa KoJeOaHW, JIMHA BOJIHBI,
I'POMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, NOKA3aTellb MPEIOMIICHHUS
Cpenbl); INpU OINHCAHUM C IOMOIIBIO YYMTEN MPABUIBHO TPAKTOBATH
(U3NYECKUl CMBICIT HCIONb3yEMbIX BEIMYMH, OOO3HAYEHHS] W EIUHULIbI
(u3nyecKkux BEJIMYMH, C ONOPOM Ha METOJUYECKHX MaTepual HaXOAWUThb
(opMyJibl, CBS3BIBAIOIIME JAaHHYI0 (U3NYECKYIO BEIUUYMHY C APYTUMHU
BEJIMUMHAMH, CTPOUTHh TpaduKU M3YyYEHHBIX 3aBUCHUMOCTEH (U3NYECKUX
BEJIMYMH;

— XapakTepu3OoBaTh IMOCJIE MPEABAPUTENBHOIO OOCYXIEHUS C [eIarorom
CBOMCTBa Tes, (U3MYECKUE SIBICHUS U NPOLECCHI, HCIONb3Yys 3aKOH
COXpaHEHUs SHEPTUH, 3aKOH BCEMUPHOT'O TSATOTEHUS, MPUHLUII CYTIEpIO3ULIUN
CUJI, NPUHLMN OTHOCUTENbHOCTM ['anmunes, 3akoHsl HplooTOHa, 3aKoH
COXpAHEHUsI MMIIYJIbCA, 3aKOHBl OTPAXECHHSI U NPEJIOMJIEHHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsA0BOr0 M MacCOBOIO YHCENI NPH SAJIEPHBIX PEAKLUAX; MpPHU
TOM HaXOJMUTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M €ro MaTeMaTH4eCKOe
BhIpaXXEHHE C OMOPOM Ha IUPPOBBIE 00pa30BATEIbHbBIE PECYPCHI;

— COOTHOCHTH MOJ KOHTPOJIEM Menarora (u3nyecKkre Mpolecchl U CBOMCTBa Tell,
B TOM UHCIIE M B KOHTEKCTE CHUTYyallUd MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISBILATH IIPU MOMOILIU NEAArora NpUYNHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHWE W3 2—3 JIOTMYECKUX IIaroB c omnopoil Ha 2—3
U3YYEHHBIX CBOMCTBAa (PU3WYECKUX SIBIICHUW, (PU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

— pelaTh TUIOBBIE pACUETHBIC 3a/1aun B 1—2 NEHCTBUA C ONOPOIM Ha aJTOPUTM,
MpeBapUTENHbHO Pa300paHHBI COBMECTHO C, UCTIONb3Yys 3aKOHBI U (hOPMYIIBI,
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CBs3BIBaIONIME (DU3UUYECKHE BEIMYMHBI: HA OCHOBE aHAM3a YCIOBHUS 3aJa4d
3aMKUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIONIME WU U30BITOYHBIC
JaHHBIC, BBHIOUPATh 3aKOHBI W (QOPMYJIbI, HEOOXOJIWMMBIE I PEIICHHUS,
IPOBOJUTH Pacuy€Thl M OIEHUBATH C IMOMONIBIO YUMTENs PEaTUCTUYHOCTh
MOJIYYEHHOT0 3HAYeHUS (PU3HUECKON BEIMYUHBI,

UMETh MpEJICTABIIEHUE O MpobiemMax, KOTOpble MOXKHO PEIIUTh P MOMOIIU
(¢uU3NYECKUX  METO/AOB; HCIONB3YyS OMNHCAHHWE  HCCIECIOBAHMS, IOCIE
MIPEABAPUTEILHOTO OOCYXKICHHS C TI€IaroroM BBIICIATH IPOBEPSIEMOE
MPEANOJIOKECHNE,  OIEHWBATh  MPABWIBHOCTh  TOpPSAKAa  TPOBEICHUS
WCCJICIOBAHMS, JIeJaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YJIHTATHl HAOIOICHHIMA
Y OTIBITOB;

YMETh HaXOJUTh C UCIOJIb30BaHUEM IU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI 0 HAOMIOACHUIO (DU3UYECKUX SIBJICHUN WM (DU3UYECKUX CBOMCTB Tell
(u3ydyenune BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUS JHEPTUH;
3aBUCUMOCTH TI€pHOJia KOJIeOaHUN MPYKMHHOTO MasTHUKA OT MAacChl Tpy3a U
KECTKOCTU TPYKUHBI M HE3aBUCHMOCTh OT aMIUIMTYIbl MaJIbIX KOJICOAHWIA;
MPSIMOJIMHEHOE paclpOCTpaHEeHNE CBETA, pas3lioskeHue 0eIoro cBeTa B CIEKT);
M3Y4YEHUE CBOWMCTB M300paKEHHSI B TUIOCKOM 3€pKaJie M CBOMCTB M300paKEeHUs
npeaMera B coOuparonied JIMH3€, HaOMI0JICHUE CIUIONIHBIX W JIMHEHYaThIX
CTHIEKTPOB M3JIYYCHHUS): CAMOCTOSATEIHHO COOUPATh YCTAHOBKY M3 U30BITOYHOTO
HaOopa 00OpyJOBaHUSI C OMOPOM HA CXEMY;ONMHUCHIBATH XOJI OMbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI 11O PYKOBOCTBOM II€/1arora;
IPOBOJUTh TIPU HEOOXOIUMOCTH CEpPHUIO0 TMPSMBIX H3MEPEHHM, Ompenensis
CpelHee 3HAuEHUE U3MEpsAEeMONl  BEIWYMHBI  (QoxycHoe paccmosiHue
cobuparouet JIUH3BL); 000CHOBBIBATh BBIOOD criocoba
M3MEPCHUSI/ M3MEPUTENHHOTO MPUO0Pa;

MIPOBOJIUTH COBMECTHO C TEIaroroM MCCIIEIOBAHNE 3aBUCUMOCTEHN (PU3HIECKIX
BEJIMYMH C WCTOJB30BAHMEM TIPSIMBIX HW3MEPCHHUH (3aBUCHMOCTH ITyTH OT
BpEMEHU TP PABHOYCKOPCHHOM JABMKCHUU 0€3 HaYaIbHOW CKOPOCTH;
mepuosa  KoyeOaHWKH MaTEMaTHYECKOTO MasATHUKA OT JUIMHBI HHTH;
3aBUCUMOCTH yTJIa OTPAKEHUS CBETA OT yriia MaJeHUs U yria IpeIoMICHHS OT
yIiia majeHus1): ocyie 00CYKIEHUS MO PyKOBOJICTBOM I€/1arora riaHupoBaTh
HCCJIeIOBaHNEe, COOMPATh YCTAHOBKY, (DUKCHPOBATH PE3YJIbTAThl MOTYYCHHOM
3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHUAC TaOMUI[ W TpaduKoB, Aenathb
BBIBOJIBI TIO pe3yJIbTaTaM UCCIICI0OBAHMUS,

COOTHOCHUTh KOCBEHHBIE U3MEpeHUs (DU3NUECKUX BEIMYUH (CPEIHSISI CKOPOCTh
U YCKOpEHHUE Tella IPH PaBHOYCKOPEHHOM JIBMYKCHHH, YCKOPEHHE CBOOOTHOTO
najcHus, JKECTKOCTh TMPYKHUHBI, KOIPPUIIMCHT TPEHHUS CKOJIbKCHHUS,
MeXaHu4yeckas paboTa ¥ MOIIHOCTh, dYacToTa U Tepuoa  KoyieOaHMi
MaTEMaTHYECKOTO U MPYKMHHOTO MAasSTHUKOB, ONITHYECKAsT CHUJIa cOOMparoIei
JUH3BI, PAJAUOAKTHBHBIA (OH): C TOMOIIBIO TMeJarora IJIAHUPOBATH
U3MEpPEHUsI; COOMpaTh OSKCIEPUMEHTAIBHYIO YCTAHOBKY U  BBITIOJHATH
U3MEPEHUsI, CIeAys TMPEeII0KEHHON WHCTPYKIIMH, BBIUUCIATh 3HAYCHUE
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BEJIMYMHBl U AHAJIU3UPOBATh IOJYYEHHBIE PE3YJIBTATHl C YUYETOM 3aJaHHOU
NOTPELIHOCTH U3MEPEHNUN;

coOro/IaTh MpaBujia TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpPHBIM
000pyI0BaHUEM TIOCIIE TIPEABAPUTEIILHOTO 00CYKACHHUS C ME€1arorom;
CONOCTABJATh C TOMOIIBIK II€Iarora OCHOBHBIE TNPU3HAKKA H3YyYECHHBIX
¢usznyeckux MoJeNel: MaTepuanbHas TOYKa, a0COJIOTHO TBEPIOE TEIIO,
TOYEYHBI MCTOYHHK CBETA, JIyd, TOHKas JINH3A, IUIAaHETapHas MOJIEIb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTIO fJIpa C ONOPOM HAa METOINYECKUE MATEPUAJIbL;
XapaKTEpHU30BaTh IOCIE NPEIBAPUTEIBLHOTO OOCYXKIEHUS C TeAaroroMm
OPUHIUIBL JEHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpoil Ha UX omucaHus (B TOM YHCIIE: CIUIOMETP, JATYUKU TOJIOKEHUS,
paccTosiHUSL M YCKOPEHHUS, PaKeTa, HXOJIOT, OYKH, MEepHUcKol, (oToammnapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKON, JI0O3UMETp, Kamepa BuibcoHa),
UCTIONB3YS HU(POBLIE 00pa30BaTEIbHbBIE PECYPCHI;

MCIIOJIb30BaTh O] PYKOBOJICTBOM II€/1arora CX€Mbl U CXEMaTUYHbIE PUCYHKH
U3YYEHHBIX TEXHUYECKUX YCTPOWMCTB, H3MEPUTENbHBIX NPUOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB MPU PEUICHUH Y4EeOHO-NPAKTUUYECKUX 3a7ady;
ONTUYECKUE CXEMBbl JUIsI TIOCTPOEHUS H300pAKEHUH B IUIOCKOM 3€pKaje U
cobuparoIiei JuH3e;

OPUBOJAUTH MPUMEPHI/HAXOIUTh MHPOPMALMIO O MPUMEpPax MPaKTUYECKOrO
UCTIOJb30BaHUSl  (PU3MYECKUX 3HAHUM B  TIOBCEJHEBHOM JKU3HM IS
oOecrieueHus 0€30MacCHOCTU MPU OOpaIIeHUH ¢ MPUOOPaMU U TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHHS 3JI0POBbSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

OCYUIECTBJISATh  MOJ  PYKOBOACTBOM  Iearora MOUCK  HMH(pOpMauuu
¢uznyeckoro coaepkaHusi B cetu VHTEpHET, caMOCTOSTENbHO (OpMyIUpys
NOMCKOBBIM  3ampoc, HAaXOAUTh MYTH  ONPEIEICHUS  JTOCTOBEPHOCTH
NOJTy4YeHHOW MH(OpPMAaLIUK HA OCHOBE UMEIOIINXCS 3HAaHUHN U IOMOJHUTEIbHBIX
UCTOYHHUKOB;

UCIOJIb30BaTh MPU BHINOJHEHUHM YYEOHBIX 3a/laHuil OTOOpPaHHYIO IEJaroroM
HayYHO-TIOMYJISIPHYIO JUTEPATYpy (U3UUECKOr0 COAEpPKaHUs, CIpPaBOYHBIC
MaTepHalibl, pecypchl cet HTepHeT; BiaieTh NpuéMaMu KOHCIEKTUPOBAHUS
TEKCTa, peoOpazoBanus HGOPMALIMK U3 OJHON 3HAKOBOIM CUCTEMBI B IPYTYIO
C ONOpOIl Ha aNrOpUTM M YTOUHSIIOUIME BONPOCHI MEJarora; Co3JaBarTh O]
PYKOBOJICTBOM Ilefarora ¢ OOCYXJEHHEeM IUlaHa padOThl MUCBMEHHBIE H
YCTHBIE COOOUICHHsS] Ha OCHOBE HH(OPMalMU U3 HECKOJIBKUX HCTOYHUKOB
(¢uznyeckoro coaepkaHusi, MyOJUYHO MPEACTABIATH PE3yIbTaThl MPOEKTHOU
WM HCCIIENOBATENbCKON NEATEIbHOCTH; MPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3YYCHHBIM TOHATUWHBIA ammapar u3y4aeMoro paszzaena (UMK u
COTPOBOXK/IATh BBICTYIUICHHE TMpE3CHTAIMel ¢ y4EToM 0COOCHHOCTEH
ayJIUTOPUH CBEPCTHHUKOB.
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TEMATHUYECKOE INTAHUPOBAHHUE

TemaTnueckoe IUTAHUPOBAHHWE U KOJWYECTBO YAacOB, OTBOJMMBIX Ha OCBOCHHE KaXKIOW TEMbl Y4eOHOTrO mpeameTa
«Duzuka»y denepanbHON aJanTUPOBAHHOW OCHOBHOM 00pa3oBaTelbHOM MpPOrpaMMbl OCHOBHOTO 00IIEero oOpa3oBaHUs
o0Oy4aromuxcsi ¢ 3aJEP>KKOM TMCUXUYECKOTO0 PAa3BUTHSA, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOUIUM pasneiaoMm DenepanbHOM
paboueil mporpamMmbl yaeOHoOro npeameTa «DPu3rka» 00pa3zoBaTeaIbHON MPOrpaMMbl OCHOBHOTO 00111ero oOpa3oBanus. [Ipu sTom
Opranuzanusi BOpaBe camMa BHOCUTb U3MEHEHHUsS B COJEP)KaHME U paclpesiesieHne y4eOHOro Marepuana 1o rojgam oOydeHus, B
MOCJIEIOBATEIbHOCTh U3YUYEHHSI TEM M KOJIMYECTBO YACOB HA OCBOEHHUE KaXKJIOW TEMbl, OMpe/esieHne OpraHu3alMOHHBIX (opM
oOyueHus u T.I. OOOCHOBAHHOCTH JIAHHBIX M3MEHEHUUW OMpeseNsieTcsi BhIOpaHHBIM oOpa3zoBaTesibHON opranuzamueii YMK,
WHJUBUTyaJIbHBIMU TICUXO(PU3UYECKUMU OCOOCHHOCTSIMU KOHKpEeTHBIX oOywatomuxcs ¢ 3IIP, cremneHpi0 yCBOEHHOCTH WMU
y4eOHBIX TEM, PEKOMEHIALUSIMU M0 OTOOPY M afanTaluy y4eOHOro Marepuana rno (pusmke, npeacTaBieHHbIMU B [osicHUTENbHOM

3aIIUCKeE.
7 KJIACC (68 )
TemaTnyeckuii OcHOBHBIE BUABI 1eSITEILHOCTH y4ALIUXCH
OcHOBHOE cofiepxkaHHe . N
0,10k, TEMA (Ha ypoBHe yueOHBIX JeiicTBHIl)
Pa3gen 1. ®u3nka u eé poJb B NO3HAHUM OKpY:Kalouero Mupa (6 1)

PDusuka — Ousznka — Hayka O npupone. SIBneHus | BoliBieHHe OCHOBHBIX Pa3iMyMii NPU MOMOIIM Ieaarora Mexnay (GU3HYEeCKMMH M XUMHUYECKUMU

Hayka o npupoze | mpuponst  (MC®).  ®usmueckume  sBneus: | mpespamenusmMu (MC — xumus).

(29) MEXaHWYeCKHe,  TeIUIOBBle,  JJIeKTpHueckue, | PacrosHaBaHme M KiacCH(pUKALMS TIOCIE OOCYXICHHMS C MEeJaroroM Ipu IHOMOIIM HaBOMSIINX

MarHuTHbIE, CBETOBBIE, 3BYKOBEIE. BOMPOCOB  (M3MYECKUX SBICHUH: MEXaHWYECKHX, TEIUIOBBIX, 3JEKTPUYECKUX, MArHUTHBIX

1 CBETOBBIX.
Habmonenue n onvcanne GpU3n4ecKux sBJICHUH Ha 6a30BOM YpOBHE.

dusnueckue Duznyeckue BEJIMYUHBI. Wzmepenne | OmnpezneneHue OpH MOMOIIM IIeJarora eHbl IeICHHS IKAIbl U3MEPUTEILHOTO Mproopa.

5 MC — sreMeHTEI CoACpIKaHUs, BKIIIOYAIOIUE MEKIIPEIMETHBIC CBA3HU, KOTOPLIC HonpoGHee PACKPLITHI B TCMATHYCCKOM INITAHUPOBAHUH.
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BeIHYHHBI (2 4) | Qu3HuecKux BEJIMYMH. Duzuuecxue
npubopwei®llozpewnocme usMepeHu.
MexayHapoIHas CUCTEMA SIUHUIIL.
Hemoncmpayuu
1. MexaHWYeCKHE, TEIUIOBBIC, JICKTPHUYCCKUE,
MarHUTHBIC, CBETOBBIC SBJICHUS.
2. Omuyeckue MpruOOPH U MPOIEaypa MPSIMBIX
U3MEpPEeHHH  aHaJOTOBRIM H  HU(PPOBBIM

IprOOPOM.
Jabopamopnvie padomul u onvimol.
1. Omnpenencnane LEHBI JIETIEHNS
N3MEPHUTEIHEHOTO npubdopa (ucnonb3ys
TEXHOJIOTHUECKYIO KapTy SKCIIEPUMEHTA).
2. H3mepeHue paccTosiHUiA.
3. W3mepenne  00bEMa  KHUIKOCTH U
TBEPZOrO Tea.
4, Onpedenenue pasmepos Maivix mei.
5. W3mepenne Temmneparypsl Ipu MOMOIIN
XKHUIKOCTHOTO  TepMOMETpa M  JaT4HKa
TEMIIEPaTypHI.
6. Ilposedenue uccnedosanus no nposepie

cunomesbnl. OanbHOCb nonéma uapuka,
NYWEeHHOo2co0 cOpu30HmalbHo, mem 60]lbme, uem
bonvue svicoma nycka.

Wzmepenne mo o0Opasiy 1oj pyKOBOJCTBOM HENarora JMHEHHBIX Pa3MEpOB TEN U HPOMEXYTKOB
BPEMEHH C y4ETOM HOTPELIHOCTEH.

H3mepenue 1o oOpasiyy noj pyKoBOACTBOM Iearora 00béMa XUAKOCTH U TBEPIOTO Tela.
Wzmepenne mo o0pasily Mo PYKOBOJACTBOM II€Aarora TeMIlepaTypbl NPU HOMOIIM >KHUAKOCTHOTO
TEpMOMETpPA ¥ JaTYNKA TEMIIEPATYPBL.

BrinonHeHNe HECTIOKHBIX TBOPYECKMX 3aJ@aHMH C OIOPOH Ha ajropuTM, IPEABAPUTEIHHO
pa3o0paHHBIA € TMEAaroroM IO TIIOMCKY CIIOCOOOB W3MEPEHUS HEKOTOPHIX (DH3WYECKHUX
XapaKTepUCTHK, HAIPHIMEp, pa3MEpOB MaJbIX OOBEKTOB (BOJIOC, IPOBOJIOKA), YAAIEHHBIX OOBEKTOB,
OOJBIHX PACCTOSHHUN, MaJIBIX IPOMEKYTKOB BpeMeHH. OOCyKAeHUE MpeIaraéMbIX CIIOCO00B.

®KypcuBoM 0603HatueH yaeGHBI MaTepyal, KOTOPbIA H3Y4aeTCs, HO He BRIHOCHTCS HA IPOMEKYTOUHYIO H HTOTOBYIO aTTECTAIIHIO.

7Bce [emoHctpaunu u JlaGopatopHble paboThI, MpEICTaBICHHBIE B COACPKAaHHWH, JOMYCKAeTCs(MOXKHO) NPOBOAWTH, HCIONB3Ys HWH(GOPMAIMOHHBIE M JJIEKTPOHHBIC TEXHOJOTMH (LH(POBHIC

00pa3zoBaTenbHBIE PECYPCHI).
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EcrecTBenHo-
HAy4HBbIN MeTOJ
no3Hanus (2 4)

Kak ¢usuka u [Opyrue eCTECTBCHHBIC
HAyKd  UW3y4alT npupoay. Ecmecmgenno-
HayuHulil ~ MemoO  NO3HAHUA:  HaOIOeHue,
NOCMAHOBKA HAYYHO20 BONPOCA, BblOGUIICEHUE
2unomes, 9KCHEPUMEHM N0 NpOoGepKe 2Unomes,
obvacHenue nabmooaemozo saenenus. Onucanue
Qusuueckux seneHUll ¢ NOMOUbI0 Mooeell.

Ipenmet u MeToIbI HUUKH.
Hemoncmpayuu

1. OmnpeneneHue MOTPEITHOCTH
9KCICPUMCHTA.

BeInBIDKEHNE THIIOTE3 TOCIE IPEABAPUTEIHLHOTO O0CYKICHUS € TIEJaroroM, OObSCHAIOMNX MPOCTHIC
SIBIICHUSI, HATIPUMeEp:

— TO0YeMYy OCTAaHABIHMBACTCS ABIDKYIIEECS IT0 TOPU3OHTATBHON MOBEPXHOCTH TEIO;

— [OYEMY B ’KapKyl0 IIOTOJly B CBETJION OJIE€XkKE MPOXJIaAHEHN, UEM B TEMHOM.

Br100p crioco60B MPOBEPKH THIIOTE3 U3 IPEIOKEHHBIX MIE1ar0rOM.

HaOmtonenne mnpemioKeHHBIX I1€1aroroM HCCIEJOBAaHUK IO IPOBEPKE KaKOW-TMOO THIIOTE3bI,
HamnpuMep: JAIBHOCTh NOJIETAa IApUKa, MYIMIEHHOTO TOPU3OHTAJIbHO, TeM OoJjblie, yem OoJiblie
BBICOTA ITyCKa.

[TocTpoeHne COBMECTHO € NENaroroM IMPOCTEHINUX Mojeield (U3MYEeCKUX sIBICHUH (B BUaE
PUCYHKOB WUJIM CX€M), HalpuMep MaJeHue IpeaAMeTa; NPsIMOIUHEIHOe pacIpoCTpaHEeHHE CBETa.

Pasnean 2. IlepBona

YajibHblE CBeleHUS 0 CTPOCHHHU BelecTBa (5 1)

Crpoenne
BemecTBa (1 1)

CrpoeHne BemecTBa: aTOMBI M MOJEKYJIBI, UX
pazmepol. Onvimbl, dokasvigarowue OUCKpEemHoe
cmpoeHue geujecmaa.

Jlabopamopnuvie pabomor u onvimui®.

1. Ouenka nuaMeTpa atoma METOAOM PsIOB (C

UCTIONIb30BaHUEeM (oTorpaduii).

HabGnroneHue 1 HHTEpIpeTands COBMECTHO C MEaroroM OIMBITOB, CBUIETENILCTBYIOIHMX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHUH BELIECTBA: OIBITHI C PACTBOPEHUEM Pa3IMYHBIX BEIIECTB B BOJE.

OueHKa NpU TIOMOIIM TEXHOJOTHMYECKOW KapThl pa3MepoB aTOMOB M MOJICKYN ¢ HCHOJB30BAaHHUEM
(ororpaduii, MOTYIECHHBIX HA ATOMHOM CHIIOBOM MHKpockore (ACM).

OrnpezeneHue Mocie NPeaBapUTEIFHOr0 00CYKICHHS C ISAaroroM pa3MepoB MaJIbIX Tell.

JABuxkenue

U B3aMMOJIEeHCTB
He YacTHuIl
BelecTna (2 4)

JBmwxkenue yactuil BemectBa. CB3b CKOPOCTU
JIBUJKEHMSI 4acTHI] ¢ TeMineparypoid. bpoyHoBckoe
nBikenne, nuddysusa. Bzaumooeiicmsue uacmuy
6ewecmed: NPUMsIICeHUe 1 OMmaiKugaHue.

Hemoncmpayuu

1. HabmoneHne OpOyHOBCKOTO JIBHKCHUS.

2.Ha6mronenne nuddysun.

3.Habnwoenue  serenuil, 00BACHAIOUWUXCS
APUMSIICEHUEM UIU OMMATKUBAHUEM YACMUY
eewecmea.

Jabopamopnvie pabomot u onvimul

1.0yenxa ouamempa amoma memooom psoos
(c ucnonvsosanuem pomozepaghuii).

2.0neiTel 10  HAOIIOACHUIO
pacuIupeHus ra3oB.

TEIIJIOBOTO

HabGmtonenue u 00bsICHEHHE TTPH TIOMOILH Te1arora OpOYHOBCKOTO JIBHKECHUS U siBIICHUS TUPDy3uH.
IIpoBenenne n OOBACHEHHE C OMOPOIl Ha ANTOPUTM, NPEIBAPUTENHLHO PAa300paHHBIN C IegaroroM
OIIBITOB 110 HAOIIOJICHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B.

IIpoBeneHne u OOBSACHEHHE OIBITOB C ONOPOM HA ajIrOPUTM, NPEABAPUTEIHHO DPa300paHHBIA ¢
HeIaroroM 10 0OHAPY)KEHHIO CHJI MOJICKYJIIPHOTO MPUTSKEHUS M OTTAIKHBAHUS.

8 3[[6(3]: " fajie€ MpruBOAUTCS paCIHI/IpeHHHﬁ NEepeUCHb na60paT0pr,1X pa60T U OIIBITOB, U3 KOTOPOT'O YUUTEJIb ACIACT BI)I60p 10 CBOEMY YCMOTPEHUIO U C y‘IéTOM CITUCKA 3KCTICPUMEHTAJIbHBIX SaHaHHﬁ,

npearaeMsix B pamkax OI'D mo ¢msuke.
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3. OmbITEl 1O OOHAPYKCHHIO ICHCTBHS CHII
MOJICKYJISIPHOTO MPHUTSDKEHHUS.

ArperarHbie
COCTOSIHUS
BelecTBa (2 4)

ArperatHbie COCTOSIHHSI BELIECTBA: CMPOECHUE
24308, JrcuoKocmen u meépovlix
(kpucmaniuueckux) men. Bzaumocease medcoy
CBOLUCMBAMU  BEULECME 6 DA3HBIX AZPE2aAMHbIX
COCMOSIHUSIX U UX — AMOMHO-MOJEKYJISAPHbIM
CmMpOeHUeM. Ocobennocmu azpezammbix
COCMOAHUL 800b.

Hemoncmpayuu

1. Habaronenue nuddysun.

Omucanne moA PYKOBOACTBOM Iefarora (C HCIIONb30BAaHMEM IIPOCTBIX MOJENEH) OCHOBHBIX
pa3iu4uii B CTPOEHUM Ta30B, )KUIKOCTEN U TBEPABIX TEI.

HauanpHbIEe mNpencTaBieHHs O MallOW CXKHUMaeMOCTH JKUAKOCTEH H TBEPABIX TeJ, OONBIION
C)KUMaeMOCTH Ta30B.

OO0spsicHeHHEe Ha 6a30BOM YpOBHE IOJ KOHTPOJIEM I€arora 0 COXpaHeHHH (HOPMBI TBEPIBIX TEN U
TEKy4YEeCTH )KUJKOCTH.

HaGmtonenue 3a ompiTaMu, 0Ka3bIBAIOLIMMH, YTO B TBEPJOM COCTOSHUHM BOJbI YACTHIIBI HAXOJSATCS
B CpPEJHEM JAajbllie IpYT OT Apyra (INIOTHOCTh MEHBIIIE), UeM B KUAKOM.

VYcTaHOBIIEHHE C OHNOpOW Ha JUAAKTUYECKMH MaTepual MPOCTBIX B3aUMOCBA3EH MeXIy
0COOEHHOCTSIMM arperaTHbIX COCTOSSHMH BOJBI M CYIECTBOBAaHHEM BOIHBIX OopraHuzMoB (MC —
Ouonorus, reorpadus).

Pasnen 3. /IBu:kenue u B3aumoseiicrsue tea (21 u)

Mexanuveckoe
nBuzkenue (3 4)

Mexanuyeckoe [JBH)KEHHE. PaBHOMepHoe U
HepaBHOMepHoe BIkeHHe. Ckopocts. Cpedusas
cKopocmy  Npu  HEPAGHOMEPHOM — OGUIICEHUU.
Pacuér myTH 1 BpeMeHHN BH)KEHHUS.

JHemoncmpavuu

1. HaOnromeHue MeXaHHUYECKOTO — IBIDKCHHS
Tena.

2. I3MepeHHE  CKOPOCTH  MPSIMOJIMHEHHOTO
JIBIDKCHUSL.

Jlabopamopnwie padbomot u onvimul

1. Onpenenenue  CKOPOCTH  PaBHOMEPHOTO

JIBIDKEHUS (IIapuKa B OKUIKOCTH, MOJEITH
ANIEKTPUYECKOTO aBTOMOOMIISA | T. IL.).

2. Onpenenenne cpenHen CKOpPOCTH
CKONBXKEHHS Opycka WM IIapuka 10
HAKJIOHHOH IJIOCKOCTH.

HccenoBanne paBHOMEPHOTO JBIKCHUSI U OIPENICNICHHE ero MPU3HAKOB IOCHE MPEBAPUTEIHLHOTO
00CYXICHUSI C TICTarOTOM.

Hab6moieHne HepaBHOMEPHOTO JABMKEHHS M OTIPEIETICHHE €r0 OTJNYUI OT PABHOMEPHOTO JBHIKEHUS
TIOCIIE TIPEIBAPUTETBLHOTO 00CYKICHHUS C TIeIaroroM.

Pemenre THUMOBBIX PACUYETHBIX 3a/ad B 1—2 NEHCTBHSA ¢ OMOpPON HA aNrOpUTM, HPEIBapPHUTENHLHO
pa3oOpaHHBI COBMECTHO C IENAroroM Ha OINMpeIelicHHe IIyTH, CKOPOCTH W BPEMEHH PaBHOMEPHOTO
JIBHKEHUSL.

AHaU3 P MOMOIIH TieJarora rpa@uKoB 3aBUCHMOCTH IIYTH W CKOPOCTH OT BPEMEHH.
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HNnepumus, macca,
IUIOTHOCTH (4 4)

SIBnenue HMHEPIIKH. 3akon uHepyuu.
Bzaumooeiicmeue men Kkax npuuuHa uzMeHeHus
ckopocmu  Osudicenust men. Macca Kkaxk mepa
unepmuocmu mena. IlnoTHocts BelecTBa. Ces3b
NIOMHOCHU C KOAUYECBOM MOJNEKYNL 8 eOuHuye
00véMa sewgecmaa.

Hemoncmpauyuu
1. HaGnroieHue SIBJICHUST HHEPIIHH.
2. HaOnromeHue W3MEHCHHsT CKOPOCTH IIPH
B3aMMOJICHCTBHU TEII.
3. CpaBHEHHE MacC 1O B3aMMO/ICHCTBHIO TEIL.

OOBsICHEHHE TIPU TOMOIIM TEXHOJOTHYCCKOW KapThl M IEJarora W IPOTHO3MPOBAHHE SIBICHHIA,
00YCIIOBJICHHBIX WHEPILHUEH, HANPUMEpP: YTO MPOMCXOMUT IMPU TOPMOXNKEHHH HIIH PE3KOM MaHEBpE
ABTOMOOWIJISI, TIOYEMY HEBO3MOIKHO MCHOBEHHO MPEKPATHTH JBHIKCHHUE Ha BEJIOCUIICC UIIA CAMOKATE
HT. 1.

Habmionenne u 0a30Bblii aHAU3 OIBITOB 0] PYKOBOJCTBOM [earora, JEMOHCTPHUPYIOLIHX
H3MEHEHHE CKOPOCTH JBIKCHUS TeJla B Pe3yJIbTaTe JEUCTBHS Ha HErO PYrUX Tel.

PemieHne TUNOBBIX pacy€THBIX 3a7ad B 1—2 AEUCTBHS C OMOPOW HA AJTOPHUTM, MPEIBAPUTEIHHO
Ppa300paHHBIN COBMECTHO C TIEIaroroM Ha OMpeIeNICHHE MacChl Tea, ero 00bEéMa U IIOTHOCTH.
Habnronenne u 0a30BBI aHANK3 OMBITOB IO PYKOBOJCTBOM II€arora, JEMOHCTPHPYIOIIUX
3aBHCUMOCTh H3MCHEHUS CKOPOCTH TEJIa OT €r0 MacChl IPU B3aUMOJICHCTBUY Tel. V3MepeHue Macchl
TeJa pa3INYHBIMU CIIOCO0aMU.

OmpeneneHne COBMECTHO C IENAroroM IUIOTHOCTH TeNla B pe3yjbTaTe H3MEPEHHs €ro MacChl U
00BéMa.
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Cuaa. Buael cna
(14 )

Cuna Kak XapaKTepUCTUKA
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. Hesecomocmo. CloxKeHHE CHIL,
HaIPaBJIEHHBIX o OJIHOH MIPSIMOM.
PaBroneiictBytomas cwn. Cuna mpenus. Tpenue
CKONbIICceHUs U mperue noxos. Tpenue 6 npupoode
u mexuuxe (MC).
jlemomcmpamm2

1. CnoxeHue cujl, HampaBlIeHHBIX II0 OJHOMN
MIPSIMOM.

Jlabopamopnwvie padomot u onvimol.

1. Onpenenenue NIOTHOCTH TBEPJIOTO TeNa.

2. OnbITHl, JEMOHCTPUPYIOLIME 3aBHCUMOCTH
pactsokeHus  (medopMariiv) TPYKHHBI  OT
TIPUJIOKCHHON CHITBL.

3. OnBITHI, JEMOHCTPUPYIOUINE 3aBHCHMOCTH
CHIIBI TPCHHS CKOJBXCHHUS OT Beca Tena U
Xapakrepa COIIPHKACAIOIINXCS
MIOBEPXHOCTEH.

W3ydeHne cOBMECTHO C IE€JaroroM B3aHUMOAEHCTBHSA KaK MPUUUHBI U3MEHEHUS CKOPOCTH TeNa WIN
ero nedopmaruu.

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

W3ydeHnne mox pyKOBOJACTBOM IMeAarora CHJIbl YHOPYTOCTH, 3aBUCHUMOCTH CHIBI YHOPYTOCTH OT
YIUIMHEHUsI PE3MHOBOTO ITHYPa WK IPYXHUHBI (C TIOCTPOCHNEM rpaduKa).

AHanu3 ¢ onopoi Ha AMJAKTUUYECKUI MaTepuai Mo KOHTPOJIEM MeJarora NpakTUYECKUX CUTYaluH,
B KOTOPBIX HPOSABIAETCA ACHCTBUE CHIIBI YIPYTroCcTH (YHPYrOCTh Msda, KPOCCOBOK, BETOK JepeBa
U 71p.).

AHanu3 ¢ Onopoi Ha IUAAKTUYECKUM MaTepuall o[ KOHTPOJIEM IEAarora CUTyalui, CBsI3aHHBIX C
SIBIEHHEM TSATOTEHUS.

[lonumanue ¢ omnopodl Ha CXeMbl HPH IOMOIIM Ieaarora OpOMTaJbHOTO JBIDKCHUS IUIAHET C
HCTIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3akoHa HHepLuH (MC — acTpoHOMHUS).

Wsmepenune Beca Teda ¢ MOMOIIBIO AnHaMoMeTpa. OOOCHOBaHHE ATOrO CHOCO0a U3MEPEHUs IMOCie
MIOBTOPEHUS C IIEIarOTOM.

HabmnroneHue siBIEeHUSI HEBECOMOCTH.

HabnroneHune 3a 3KCIIepUMEHTAIBHBIM TTOJIyY€HHEM IIPaBUJIA CIO0KEHUS CHJI, HAlPaBJICHHBIX BAOJb
o1HOM npsimoit. OnpesieneHye Mpy MOMOILLIY [e1arora BeJIMYMHbI paBHOAEHCTBYIOLIEH CHIL.
W3zydenne non pykoBOACTBOM MENATOra CHIIBI TPEHHSI CKOJIBKEHUS U CUIIBI TPEHUS MOKOSL.
HccrnenoBanne ¢ omopoil Ha TEXHOJIOTMYECKYIO KapTy 3aBUCHMOCTH CUIJIBI TPEHHs OT Beca Tela
U CBOMCTB TPYIIUXCS MOBEPXHOCTEH.

ba3oBeli aHaMM3 ¢ ONOpPOM Ha AMAAKTUYECKHH MaTepHall MoJ KOHTPOJEM IeJarora NpakTH4eCKUX
CUTyallMii, B KOTOPBIX HPOSABIAETCS JEHCTBHE CHIBI TPCHUS, HCIOJIB3YIOTCS CIIOCOOBI e¢
YMEHBIIICHUS WM YyBeIWYeHHUs (KaTaHME Ha JIbDKaX, KOHbKAaX, TOPMOXEHHE aBTOMOOWII,
UCTIOJIB30BaHME MOJIINITHUKOB, TJIaBaHUE BOIHBIX KHUBOTHBIX U p.) (MC — Ounosorus).

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MPEABAPUTEITHHO
pa3o0paHHBIil COBMECTHO C MENaroroM C HCIOJIb30BaHUEeM (OpMyJ Ajsi pacdéra CHIIbI TSHKECTH,
CHJIBI YTIPYTOCTH, CHJIBI TPEHHUSL.

Paznen 4. JlaBie

HHe TBEPABIX TeJl, AKUAKOCTeH 1 ra3os (21 u)

JdaBsenue.
Ilepenaua
JAaBJIeHUS
TBEPABIMHA
TeJaMHu,
JKMIKOCTSMH U
razamu (3 4)

Hasnenue. Cnocobvl ymenbuleHUs U YEeaudeHus.
oasrenus. Jlagrenue 2asa. 3agucumocms
oaegrenust 2aza om o0vbEMA, MeMnepamypbl.
Iepeoaua oasnenus meépovimu menamu,
AHCUOKOCMAMU U 2A3AMU. 3AKOH
Hackans.[Tneemamuueckue MawuHbl.
,Zlemoncmpatmu2
1. 3aBucumocTh
TEMIIEPaTyphl.

JaBJICHUA rasa oT

AHanu3 u 0OBbSICHEHHE C ONOPOi Ha JUIAKTUYECKHH MaTepual 1oJ| KOHTPOJIEM Ie/larora OIbITOB U
IIPAKTUYECKUX CUTyalUil, B KOTOPBIX IIPOSBISETCS CHJIA AABJICHUS.

OO0ocHOBaHME C OTIOPOH HA TEXHOJOTWYECKYIO KapTy IPH IIOMOILM IeJjarora Cnoco00B yMEHbBIICHUS
U yBEJIMYCHMS JaBICHUS.

W3ydenune o pyKOBOJCTBOM II€[arora 3aBUCHMOCTH JIABJICHHS Ta3a 0T 00bEMa M TEMIIEpaTyphl.
W3yyeHne mox pyKOBOJACTBOM II€Zarora OCOOCHHOCTEW Iepenauyd IaBiCHUS] TBEPIBIMH TEJIAMH,
XKHUIKOCTAMHU U Tazamu. OOOCHOBaHME PE3yJIbTATOB ONBITOB OCOOCHHOCTSMH CTPOCHHS BEIlECTBa B
TBEPAOM, JKUJIKOM U ra3000pa3HOM COCTOSHHSX NPETI0KEHHBIMU (GOpMYITHPOBKaMH.

HaOmonenue 3a 3KcepUMEHTAIbHBIM JJOKa3aTeIbCTBOM 3aKoHa [lackars.
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2. Hepe,uaqa JAaBJICHHUA ) KUJKOCTBIO U I'a30M.

Pemenne TUNOBBIX pacu€THBIX 3aAad B 1—2 neiicTBUA € OMOPOH HA AIrOPUTM, MPEIBAPUTENIBHO
pa300paHHBIIl COBMECTHO C MEAaroroM Ha pacyéT JaBJICHHS TBEPIOTO Tela.

JaByenue
Kuakoctu (5 v)

3aBUCHMOCTh  JaBJICHUSI  JKHIKOCTH  OT
TITyOMHEI. Tuopocmamuueckuii napaooxc.
Coobwarowuecss  cocyoul. Tuopasnuyeckue
MeXAHUZMBL.

ﬂemoncmpauuuz

1. Coobmraromuecst COCybI.
2. l'mppaBiugeckwii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJOTHUYECKYIO KapTy NOJ PYKOBOACTBOM IeJlarora 3aBHCHUMOCTHU
JABIICHUS KHUIKOCTH OT TIIyOHHBI OTPYXEHUS U TIIOTHOCTH XKHUIKOCTH.

HaOmonenue n HavyanbHOE MOHMMAHUE THAPOCTATHYECKOTO MTapaiokca Ha OCHOBE 3aKkoHa [lackans.
W3y4yeHne cOBMECTHO C MEJaroroM COOOIIAIOIMNXCS COCYIOB.

Pewenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HAa alrOPUTM, NpPEABAPUTENBHO
pa300paHHBII COBMECTHO C MEIaroroM Ha pacyéT NaBICHHS )KUAKOCTH.

Habmonenue 3a 00bsICHEHHEM NIPHUHIIMIIA JEHCTBHS THAPABINIECKOTO TIpecca.

AHanu3 M OOBSCHEHHWE C ONOpOW Ha JMIAKTUYECKHH Marepuall IOJ KOHTPOJIEM Iefarora
MIPAKTUYECKUX CUTYalUi, TEeMOHCTPHPYIOIUX NPOsBICHNUE JaBIEHUs KUIKOCTU U 3aKoHa [lackans,
HaIpuMep MPOLECCOB B OpraHU3Me Ipu Iiy6okoBogHOM HeIpstHUN (MC — Ounosorus).

AtMocgepHoe
napiyenue (6 4)

Atmocdepa 3emin U atmMocepHOE NaBIICHHE.
Tlpuuunvl cywecmeoganus 6030YuiHOU 000104KU

3emnu. Onvim Toppuuennu. Usmepenue
ammocgheprozo oaegneHus. 3asucumocmeo
ammocgeprozo  OagneHuss om  blcOmMbl  HAO
ypoenem mops. Ilpubopvl  Ona  usmepenus
ammocgeprozo 0asnenus.

,Zlemortcmpauuu2

1. [IposiBnenne neicTBrsA aTMOCHEPHOTO

JIaBJICHUSL.

HaGmonenue 3a skcniepuMeHTaNbHBIM 00HApYKEHUEM aTMOC(HEPHOTO JaBICHUSL.

AHanu3 ¥ 00BsSCHEHHE C ONOPOil Ha TUIAKTHYECKUI MaTepual MoJi KOHTPOJIEM I1e/1arora OIbITOB U
MPaKTHYECKUX CUTYaIMH, CB3aHHBIX C IEHCTBUEM aTMOC(HEPHOTO TaBICHUS.

Habmronenue 3a 00bACHEHHEM CYILIIECTBOBAaHHA aTMOc(hepsl Ha 3emMile U HeKOTOPBIX IIaHEeTax WIH e€
OTCYTCTBUs Ha Apyrux ianerax u Jlyne (MC — reorpadusi, actpoHOMHS).

ba3zoBoe mMOHMMaHWE NPUYUH H3MEHCHHS IUIOTHOCTH aTMOc(epbl € BBICOTOH M 3aBHCHMOCTH
aTMOC(EPHOTO AaBJICHUS OT BBICOTHI.

Pemenne THUIMOBBIX PacyETHHIX 3a1ad B 1—2 JeHCTBHSA ¢ ONOpPOH Ha ajaropuTM, HpeaBapHUTEIEHO
pa3o0paHHBIil COBMECTHO C IIEAaroroM Ha pacyéT aTMOC(HEPHOTO JaBIICHHUS.

H3ydeHue nox pyKoBOJICTBOM IeJlarora ycTpolicTBa GapoMeTpa-aHepousa.
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JeiicTBue
JKHIKOCTH U rasa
HA NOTPY:KEHHOE
B HUX TeJio (7 4)

eticmsue sicuokocmu u 2asa Ha NOSPYHCEHHOE
6 Hux meno. BrITankuBaromas (apxuMmenoBa)

cuna. 3axon  Apxumeoa. Ilnasanue  men.

Bosoyxonnasanue.

ﬂemoncmpauuuz

1. 3aBHCHUMOCTh  BBITAJKUBAIOUIEH CHJIBI OT
00béMa  MOrpyXKEHHOW dYacTH Tela U
TUTOTHOCTH JKUAKOCTH.

2. PaBeHCTBO BBITAIKMBAIOLIEH CHJIBI BECy

BBITECHEHHOMH XKHUIKOCTH.

3. YcnoBue miaBaHMS TeN: IUIABAaHHE WM
MOTPY’)KEHHE Tel B  3aBUCUMOCTH  OT
COOTHOIIIEHUS MIIIOTHOCTEN TeNa U XKUJIKOCTH.

Jlabopamopnuvie padbomot u onvimol.

1. UccnenoBanue 3aBHCHMOCTH Beca Tena B
BOJIE OT 00BEMa MOTPYKEHHOH B KHIKOCTb
4acTH Tela.

2. OmpeneneHyde  BBITAIKUBAIOIIEH  CHJIBI,
JICHCTBYIOIIE Ha TeNo, IOrpyxkEHHOE B
JKUJIKOCTb.

3. [IpoBepka HE3aBHCHMMOCTH BBITAIKHBAIOIEH
CUJIBI, JEUCTBYIOIIEH Ha TEJO B KUAKOCTH,
OT MAacCBhI Telna.

4. OnbITEl, AEMOHCTPHUPYIOIINE 3aBUCHMOCTD
BBITAJIKMBAIOIIEH CHIIbI, JAEUCTBYIOIIEH Ha
TEJIO0 B XHIKOCTH, OT 00BbEMa MOTPYXEHHOM
B JKHJKOCTh YacTH Tela U OT IJIOTHOCTH
JKUJKOCTH.

5. KorctpyupoBanue apeomeTpa WU
KOHCTPYHPOBAHME JIOJKU U OMNperesieHne e
rpy30I0JbEMHOCTH.

HaGmoneHre 3a SKCIIepUMEHTAITLHBIM O0OHAPYKEHHEM JeUCTBUS KUIKOCTH W ra3a Ha TOTPYyXKEHHOE
B HHUX TEJIO.

OmnpeneneHne ¢ OMOpoH Ha TEXHOJIOTWYECKYIO KapTy BBITAIKHWBAIOMICH CHIIBI, NECTBYIOImEH Ha
TEJ0, NOTPYXKEHHOE B XKUIKOCTb.

Habmronenne 3a mpoBeneHNEM U 00CYKIEHHE COBMECTHO C TIEaroroM ONBITOB, JEMOHCTPHPYIOIIIX
3aBHCHUMOCTH BBITAIKMBAIOIICH CHIIBI, IEHCTBYIOIICH Ha TEJO B KUIKOCTH, OT 00BEMA MOTPYKEHHOM
B ’KUJKOCTb YacTH TeJa U OT MJIOTHOCTHU KUIAKOCTH.

HccrnenoBanre moJ pPYKOBOJACTBOM IElarora 3aBHCHMOCTH Beca Tella B BoAe OT 00BEMa
MOTPYKEHHOM B )KUAKOCTh YaCTH TEJIa.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpeABaAPUTENHHO
pa300paHHBIN COBMECTHO C MIEIar0OroM Ha MPUMEHEHHUE 3aKOHA ApPXUMEIa U YCIOBHS TUIABaHUS TEI.
KoHcTpynpoBaHue npu momouy neaarora apeoMerpa uil KOHCTPYHUpPOBaHUE JOAKU U ONPENEICHUE
€€ Tpy30IIOABbEMHOCTH.

Paznen 5.

Padora u MmomHoCTh. JHeprus (12 u)

Pabora
M MOIIHOCThH

Bw

Mexanunueckas padora. MomHoOCTb

HaOmonenne 3a 3KCIIEpUMEHTAIBHBIM OIpPENICNICHHEM MEXaHWYeCKOW paboThl CHIIBI TSKECTH IPH
NaJicHUM Tela MU CWIbl TPEHUs IPU DPABHOMEPHOM IIEPEMELIEHUM Teja [0 TOPU30HTAIbHON
NIOBEPXHOCTH.

Habmronenue 3a neMoHCTpanuei pacuéra MOITHOCTH, Pa3BUBAEMOI! ITPH OABbEME T10 JICCTHHUIIE.
Pemenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MPEABAPUTEITHHO
pa3o0paHHBIN COBMECTHO C TIEIarOrOM Ha pacuéT MEXaHHIeCKOH paboThl M MOIIHOCTH.
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IIpocreie
MeXaHu3MBblI (5 1)

IIpocTsie MEXaHU3MBI: phlyar, 010K,
HaKJOHHAs IUIOCKOCTb. [Ipasuno pasHogecus
puiuaea.  Ilpumenenue npaguna — pasHoGecus
puluaza Kk 010Ky. «3010moe npaguioy Mexamuku.
KIT MIPOCTHIX MEXaHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE.

JHemoncmpayuu

1. IlpuMepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomot u onvimul

1.Onpenenenne pabOTHl CHIIBI TPEHHS TIPH
PaBHOMEPHOM JBIDKEHUH Tena o
TOPU30HTAILHOU IOBEPXHOCTH.

2. UccnenoBanue ycioBuii paBHOBECHS pblyara.

3. U3amepenne KIIJI HaKkIOHHOH IIOCKOCTH

(3MeKTpOHHAS TEMOHCTPAIIHS).

HauanpHoe moHMMaHWE BBIMTPHINIA B CHJIE IPOCTHIX MEXaHU3MOB Ha MPUMEpPE pbluara, Mo/ IBUKHOTO
1 HENOJABWKHOTO OJIOKOB, HAKJIOHHOW TJIOCKOCTH.

HccnenoBaHne COBMECTHO C IIEAAroroM yCJIOBHSI PAaBHOBECHS phIYara.

OOHapy)XeHHE TIOJl PYKOBOJACTBOM IIelarora C OIOPOH Ha IWAAKTHYECKHH MaTepuan CBOWCTB
MIPOCTBIX MEXAHMW3MOB B PA3IMYHBIX WHCTPYMEHTAX U MPHUCIOCOOJICHHSAX, MCHONB3YEMBIX B OBITY
1 TEXHHKE, a TAKXKe B XKUBBIX oprannzMax (MC — Ouomorus).

HaOmionenne 3a SKCHEPHMEHTANBHBIM JIOKA3aTEILCTBOM PAaBEHCTBA pPAadOT MNpH IPUMEHEHHH
MIPOCTBIX MEXAHN3MOB.

Omnpenenenue nox pykosoacTsoM nenarora KII/l HakIOHHOM IIIOCKOCTH.

Pemenre TUMOBBIX pacu€THBIX 337a4 B 1—2 NEHCTBHUS C ONMOPON Ha alroOpuTM, MPEIBapUTEIHLHO
pa3o0paHHBIIl COBMECTHO C IEAAaroroM Ha IMPUMEHEHHE IpaBHja PAaBHOBECHs pblyara M Ha pacuér
KII.

Mexanuueckas
neprus (4 4)

Mexannueckass 3Heprus. Kuumemuueckas u
nomenyuanvuas suepeus. Ilpeepawenue 00Ho2o
8uda Mexamuueckol 3Hepeuu 6 Opyeoll. 3aKOH
COXpaHEHMs YHEPTHU B MEXaHHKE.

JlaGopaTopHbie padoThl M ONBITHI.

HaGmronenne 3a sKCleprUMEHTaIbHBIM ONPEEICHHEM U3MEHEHUs KMHETUYECKOW U MOTEHIINATbHOM
SHEPI'uM TeJla MPU €ro CKaTbIBaHUU 110 HAKJIOHHOM MJIOCKOCTH.

®opMynUpOBaHUE COBMECTHO C II€IaroroM Ha OCHOBE HCCJEIOBAaHUS 3aKOHAa COXPAHEHUS
MEXaHUYECKOH HEPTUU.

[IpencraBneHue npu NOMOILIY NEAATOra TPaHUL] IPUMEHUMOCTHU 3aKOHA COXPAaHEHUS YHEPTUHU.

1. Uzyuenne 3aKOHa coxpaHeHHs1 | PemreHne THUIOBBIX pacu€THBIX 337a4 B 1—2 NEHCTBHSA C ONMOPOH Ha alrOpuUTM, MPEIBapUTEIHLHO
MEXaHHYeCKOH  3HEepruu (97exTpoHHast | pa300paHHBIN COBMECTHO C ITE€AAaroroM C UCIIOJIb30BAHUEM 3aKOHA COXPAHEHMS SHEPTUH.
JIEMOHCTpAITHS).
Pe3epBHoe Bpems (3 4)
8 KJIACC (68 1)

TemaTrnuecknii
0JIOK, TEeMBI

OcHoBHoOE coiepkaHue

OcHOBHbIE BU/IBI 1€SITETbHOCTH YUAIITUXCS
(Ha ypoBHe y4eOHBIX JeiicTBUIl)

Paznen 6. TenuioBble siBieHus (28 1)
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Ctpoenne
U cBOiicTBa
BewecTna (7 4)

Ocnognoie nonoJICcenus MONEKYAAPHO-
KUHEMU4YecKol meopuy CMmpOoeHUs 6ewecmsa.
Macca u pazmeper amomos u monexyn. Onvimei,
noomeepoicoarouue  OCHOGHble — NOJNOJHCEHUs
MONEKYAAPHO-KUHEMUYECKOU MeopUl.

Monenu TBEPIOTO, KHUIKOTO W ra3000pa3HOro
COCTOSIHUM  BewectBa. Kpucmannuueckue u
amopguvie mena. ObvicHeHUe CBOUCME 2d308,
ocuoKocmell U meépobiX Mmel HA  OCHO8e
NON0JICEH UL MONEKYAAPHO-KUHEMUUECKOU
meopuu. CMadMBaHWUE U KANULIAPHbIE AGNEHUS.
Tennogoe pacuiupenue u cocamue.

,Zlemtmcmpamm2

1. HaGmoneHre OpOyHOBCKOTO IBUKEHHS.

2. Habmonenue nuddy3um.

3. Habmonenue  siBineHui

KaIlWUISIPHBIX SIBICHUH.

4. HaOnroieHue TeIyIoBOrO paclIupeHus Tell.

5. I3MeHeHne nMaBieHHs Ta3a Npu M3MEHECHUH

00bEMa 1 HarpeBaHUU WIIH OXJIAKICHHUH.

Jlabopamopnuvie padbomot u onvimol.

1. OmpITBl IO  OOHApPYKEHMIO HAEHCTBHUS CHII

CMadYrBaHUA u

MOJICKYJISIPHOTO TIPUTSKCHUS (wmm
ANIEKTPOHHAS IEMOHCTPAITHS).

2. OmpIThl  TIO  BBIPAI[MBAHUIO  KPHCTAJUIOB
[IOBapEHHOM CONM UM caxapa.

3. OmpITBl 1O HAOJIOACHUIO  TEIJIOBOTO

paciupeHusi ra3oB, JKUJKOCTEH M TBEPABIX

Tell.

4. OmpenierieHue TaBJICHUS BO3yXa B OaJUloHE
ITIPHIIA.

5. OmBITE, JAEMOHCTPHUPYIOIIHE 3aBHCUMOCTH
JABIICHUS BO3AyXa OT ero o0béMa U
HArpeBaHUS WU OXJIKIICHUS.

6. Ilposepxa 2unomeswi JUHEUHOU
3asucumocmu OUHbl CMOAOUKA HCUOKOCTIU 8
mepmMomMempuyecKkoll mpyoxe om
memnepamypbi.

HaOmonenne u MHTEpPIPETALNA COBMECTHO C IIE€aroroM OMbBITOB, CBUAETEIBCTBYIOMINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHMH BEIECTBA: OIBITHI C PACTBOPEHUEM PA3JINYHBIX BELECTB B BOJE.

Pemenne TUNOBBIX pacuéTHBIX 3afay B 1—2 AEHCTBHS C ONOPOH HAa aJTOPUTM, MpPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C IEAaroroM MO OLEHMBAaHHIO KOJIMYECTBA AaTOMOB HIIM MOJIEKYJ B
enuHHLEe 00bEMa BEIIECTBA.

[IpexcraBnenne npy MOMOIM Ielarora OPOYHOBCKOTO JBHIKEHUS, sIBIECHUS AUGOY3UU U pa3IHIui
MEXly HUIMH Ha OCHOBE TOJIOKEHUH MOJIEKYIIPHO-KMHETUIECKON TEOPHU CTPOEHUSI BELIECTBA.
OOBsicHEeHNE TIPH IOMOIIHN TeIarora ¢ ONOpoil Ha JUIAKTHIECKUI MaTepual OCHOBHBIX Pa3ININi B
CTPOCHUHU Ta30B, JKUAKOCTEH M TBEPABIX TEI C MCIOJB30BAHUEM IIOJIOKEHUH MOJIEKYISIpHO-
KHHETHYECKON TEOPHUU CTPOEHHS BEIIECTBA.

IIpoBeneHue nox pykoBOACTBOM IEAArora ONBITOB MO BEIPAIMBAHUIO KPUCTAIUIOB IIOBAPEHHON COMNH
WM caxapa.

IIpoBeneHue COBMECTHO C MEAAroroM u 0OBSICHEHHE U3 MPEIOKEHHOTO IIepedHs BHIBOJIOB OIBITOB,
JEMOHCTPHUPYIOIIMX KAaWIIIPHbIC SABJICHMS U SIBIICHUE CMAYUBAHU.

OObsicHeHHE C OMOpOW Ha TEXHOJIOTHYECKYIO KapTy TII0J PYKOBOACTBOM IIearora poiu
KaIWUILIPHBIX SBJICHUH AJIS IOCTYIUICHHS BOABI B opranu3M pacteHuit (MC — Ouosnorus).
HaOmtoieHue onpITOB 10 HAOJIOASHHIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUAKOCTEH U TBEPIBIX TEl.
OObsicHEHHE C OMOpPOH Ha TEXHOJOTHMYECKYI0 KapTy IOJ PYKOBOJCTBOM I€arora COXpaHEHHS
00bEMa TBEPABIX TEJ, TEKYyYECTH MXUIKOCTH (B TOM YHCIE, PAasHUNBI B TEKyYeCTH IS Pa3sHbIX
XKHUJKOCTEH), NaBICHHSA Ta3a.

Habmonenue 3a mpoBeieHUEM OIIBITOB, AEMOHCTPUPYIONINX 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €ro
00béMa M HarpeBaHUsI WM OXJAXACHWSA, W UX OOBSCHEHHE Ha OCHOBE AaTOMHO-MOJIEKYISIPHOTO
Y4EHHUs.

AHanmu3 NpHu HIOMOIIH Tearora ¢ ONOpod Ha AMAAKTHYECKHH MaTepuan MPaKTHYECKUX CHUTYaIlui,
CBSA3aHHBIX CO CBOMCTBAMU I'a30B, XKHUIKOCTEN U TBEPABIX TEIL.
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TenaoBbie
npoueccs! (21 4)

Temnepatrypa. Cease  memnepamypel  co
CKOPOCMbIO MENN08020 OBUNCEHUS HACTUY.

Buytpennsas sseprus. Cnocobwr usmenenus
6HYympeHHel  dHepeuu: — menionepedaid U
cosepuienue pabomovl. Buovi mennonepedauu:
Mennonpo8oOHOCMb, KOHBEKYUSL, U3NTYUeHUe.

KomnuaectBo TEIIOTHI. Y nenpHas
TEMI0EMKOCTS  BEIIECTBA. Tennoobmen  u
mennogoe pasHogecue. YpasHeHue mMeni08020
oananca.

ITnasnenue u omeepoesanue KPUCMANTUYECKUX
gewyecms.  YJenbHas — TEIUIOTA  IIABJICHUS.
Ilapoobpazosanue u xonoencayus.Mcnapenue
(MC). Kunenue. VYaensHas TEIUIoTa
napoobpa3zoBaHus. 3agucumocms memnepanmypvi
Kunemust om ammocgeprozo oaesneHus.
Brasicnocmo 6030yxa.

OHeprust  TOIUIMBA.  YJenbHas  TeIIoTa
CrOpaHus.

IHpunyuner pabomuvl mennogevix Osucamernell.
K menio8oco
osucamens. Tennosvie Osucamenu u 3awuma

okpyacaroueti cpedwt (MC).
3akon coxpamenusi u npespawenus snepeul 8
mennoswix npoyeccax (MC).
Zlemomcmpauuu2
1. IlpaBuia U3MEPECHUS TEMITEPATYPHI.
2. Bugsl Temionepeaayu.
3. OxmaxJeHue Mpy COBEPILEHNU PabOThI.
4

. HarpeBanme mnpum coBepmieHHH  pabOTHI

BHEIIHMMH CHJIAMH.

5. CpaBHeHHE  TEIUIOEMKOCTEH  Pa3IMIHBIX
BEILIECTB.

6. HaOmroieHne KuneHus.

7. HabmomeHne TIOCTOSTHCTBA — TEMIIEPaTypPhI
NIPY TUTABJICHUH.

8. Moy TENIOBLIX JBUATATENEN.

Jlabopamopnvie padomot u onvimeol.

1. Ilpogepka eunomeswi JUHENHOU
3A6UCUMOCTU OJIUHBL CIOSOUKA HCUOKOCTU 8
mepmMoMempuieckoll mpybke om

OOocHOBaHHME N0 MOATOTOBJIEHHOMY QJITOPUTMY COBMECTHO C IIEarOroM NpaBHI H3MEpEHUs
TeMIepaTypsl.

CpaBHEeHHE Pa3IMYHBIX CIIOCOOOB U3MEPEHUS U LIIKaJl TEMIIEPATYPHhL.

HabnroneHue 3a npoBeJieHUEM OIBITOB, JIEMOHCTPUPYIOUINX H3MEHEHUE BHYTPEHHEN SHEPTuM Tea B
pe3ynbTare TeIionepeiadn U paboThl BHEITHUX CHIL.

Habmonenue 3a mpoBeJeHUEM OIBITOB, OOCY)KACHHE MPAKTUYECKUX CUTYaLHUH, 1eMOHCTPUPYIOLIHX
pa3IMYHbIE BUIBI TEMIONEPENAYH: TEIUIONPOBOAHOCTD, KOHBEKIUIO, H3ITyYCHHE.

HccrnenoBanne ¢ Omopod Ha TEXHONOTMYECKYIO KapTy IO PYKOBOICTBOM IE€Narora SBICHUS
TeTI000MEHa IIPY CMEIIUBAHNY XOJIOJHOH 1 ropsidei BOIbI.

HabmroneHne yCcTaHOBIICHHS TEIIOBOTO PaBHOBECHS MEXIY TOpsTIeii M XOJIOJHOM BOHOM.
OmnpeneneHne Ipyu IMOMOIIH HEJarora KOJIMYECTBA TEINIOTHI, OIyYEHHOTO BOJOH MPH TETIIOOOMEHE
C HarpeThIM METAIIMYECKUM LIUINHAPOM.

Omnpenenenue 1o TadyuIe YAEIbHON TEINIOEMKOCTH BEIIECTBA.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpeaBAPHUTEIHHO
pa306paHHLIﬁ COBMCCTHO C II€AaroroM, CBsA3aHHBIX C BBIYHCJICHHCM KOJIMYCCTBA TCIIJIOTBI H
TEeMJI0EMKOCTH IIPH TETUIOOOMEHE.

Amnanuz Inpyu noMomuy neaarora CI/ITyaHI/Iﬁ MPAKTUYECKOTO0 HUCIIOJb30BaHUA TCIJIOBBIX CBOMCTB
BEIIECTB W  MaTepHajoB, HANpHUMeEp B  MESIX  DHEProcOepekeHWsA:  TETUIOM3OJIALS,
9HEprocOeperaone KpbIn, TepPMOAKKyMYJIISTOPHI | T. 1.

HaOmonenue siBineHu HcapeHnst 1 KOHACHCALUH.

Habmonenue 3a rccieioBaHueM Ipoliecca NCTIapEHHUs Pa3THIHBIX KHIKOCTEH.

OOBsiCHEHHE TI0 ATOPUTMY COBMECTHO € MIEJaroroM sIBJICHUH NCTIapeHUsI U KOHACHCALMH Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUECHHSI.

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

Omnpenenenye 1o TabIuIe OTHOCUTEIHFHOM BIaXXKHOCTH BO3-TyXa.

Habmronenue nporiecca IaBiIeHns KPUCTAIUIMYECKOTO BEIIECTBA, HAPUMeED, JIbJA.

CpaBHeHI/Ie o IMJjIaHy IMpyu OOoMOIM mneaarora MNpOHCCCOB IIJIABJICHUA KPUCTAINIMYECKUX TEJI
U pa3MATYeHHs IPU HarpeBaHUH aMOP(HBIX Tell.

Omnpenenenue 1o TadJIUIE YACTbHON TEIUIOTH TIABICHNUS JIbJA.

OObsicHEeHHE TI0 CXeMe TI0ciie 00CYKACHHS C TEeAaroroM sBJICHUH IUIaBICHUS U KPUCTAJUIM3aINH Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHSI.

Pemenne TMNOBBIX pacué€THBIX 3afad B 1—2 AEHCTBHs C ONOPOW HAa AITOPHUTM, MPEIBAPUTEIBHO
pa3o0paHHBIII COBMECTHO C II€aroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIIOTH B
mponeccax TeIionepeaadn Mmpu miIaBJICHUU U KPUCTAIIIIM3allUNU, HCTTAPEHUN U KOHACHCAITNU.

AHanu3 npu MOMONIM TeJarora ¢ onopoil Ha JUIAKTUYECKUI MaTepuajl CUTyaluid MpaKTUYeCKOTO
TIPUMEHCHUA SIBIICHUM TIJIABICHHS U KpUcCTajlsin3aliu, HAIIPUMEP, IMOJYYCHUEC CBECPXUUCTBIX
MaTepHaJioB, COJIEBas TPesIKa U JIp.

Anamms IIpY IOMOIIH Megarora pa6OTI:.I " 00BICHEHNE IIpUHIHUIIA HeﬁCTBHH TCIIOBOT'O IBHUIATCIIA.
Brruncienne xoinmdecTBa TCIUIOTHI, BBIACIAIOMICTOCA IIPU CrOPAHNUN PAa3JIMYHBIX BUAOB TOIUIMBA, U
KII[ nBurarens.
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memnepamypeoi.
2.HaGnronenue W3MEHEHUS BHYTpEHHEH
SHEPrHU Tela B Pe3ysibTaTe TeIUIonepeaadn
1 paOOTHI BHECLITHHUX CHIL.
3. UccrnenoBanre sBICHUS TEIUIOOOMEHA MPU
CMCIIIUBAHUU XOJIOTHOW U TOPSUCH BOIBI.

4. Onpedenenue KoIu4ecmea meniomul,
HOIYYEeHHO020 6000U npu meniooomene ¢
Haz2pemviM MEeMAaLIU4ecKumM YUiuHOPOM.

. Mccnenosanue nporiecca UcrapeHus.

6. OmpeneneHre OTHOCUTEIHHOH BIAKHOCTH

BO3.yXa.

7. Onpedenenue yoenoHoU Meniomol NAAGIEHUS.

a60a.

]

OOcyxJeHne COBMECTHO C IIEaroroM AKOJIOTHYECKHX IIOCIEICTBUI HCIOJIBb30BaHUS ABHIaTeNeH
BHYTPEHHET'0 CTOPaHus, TEIUIOBBIX U THApo3aekTpocTaHuuil (MC — 3Konorus, Xumus).

Paznen 7. DiiekTpryeckne ¥ MArHUTHBIE ABJIeHusA (37 1)

DleKTpUYecKue
3apsiabl.
3apsikeHHbIE
Teja M uX
B3auMMOoOJeHCTBHE
(7 4)

Onexmpuzayus men. JIBa poja MEKTPUUSCKUX
3apsa0B. BzaumonelcTBUEe 3apsSyKEHHBIX — TEll.
3axon Kynona (3asucumocms cunvl
63AUMOOCUCMBUSL 3APANCEHHBIX e OM GENUUUHDL
3aps008 U PACCMOAHUSL MeAHCOY MeLaAMU).

DneKkTpuueckoe  ToJe. Hanpsowcénnocmo
anexmpuyeckozo noas. Ilpunyun cynepnozuyuu

INeKMpuYeckux  noneu  (Ha  KA4ecmeeHHOM
yposHe).

Hocumenu INEKMPUYECKUX 3aps008.
Onemenmapnuwlii 2NIeKMpUYecKuii 3aps0.

Cmpoenue amoma. TIpOBOTHUKU M TUIICKTPUKH.
3aKOH COXpaHEHHUS JEKTPUIECKOTO 3apsaaa.
Zlemoucmpauuu2
1. DnekTpuzanus Tel.
2. JIea pona dJEKTPUYECKUX 3apslioB U
B3aHMOHeﬁCTBHe 3apsKCHHBIX TEJI.
3. YCTpoiicTBO 1 IeHCTBHE AIIEKTPOCKOTIA.
4. DIIeKTPOCTaTUYECKAS HHYKIIHS.
5. 3aK0H COXpaHEHUS SNEKTPUICSCKUAX 3aPSI0B.
Jlabopamopnuvie padbomovt u onvimul.
1. OnbITH IO HAOIOJCHUIO SJCKTPU3AIMH TE
WHIYKIEH U IPH COMPUKOCHOBCHUU.

Habmonenue 3a mpoBeieHUEM OTIBITOB IO 3JIEKTPHU3ALMH TEJ IIPU CONPUKOCHOBEHNH W HHAYKIUEH.
HaGmonenue u o0bSCHEHUE C OMOPON HAa AMIAKTUYECKHH MaTeprai B3aUMOJCHCTBUS OJHOMMEHHO
U Pa3sHOUMEHHO 3apsyKEHHBIX Tell.

OObsicCHeHHE MTPY TIOMOILY Te/Iarora MpUHIKNA AeHCTBUS 3JIEKTPOCKOTIA.

OObsicHEeHHE COBMECTHO C II€[aroroM SIBJICHUH SJEKTpHU3allMd IpPU CONPUKOCHOBEHHU TEl U
MHIYKIHUEH ¢ UCII0JIb30BaHUEM 3HAHUI O HOCUTENAX JJIEKTPUYECKHUX 3apsiIoB B BELIECTBE.
PacriosHaBanne u OOBSCHEHHWE II0 CXEME COBMECTHO C II€aroroM SIBIEHHH 3JIEKTPU3AINU
B MOBCEJHEBHOM KHU3HH.

Habmonenne u oObsICHEHHE C ONMOPOH Ha TEXHOJIOTHYECKYIO KapTy OIBITOB, MILIIOCTPUPYIOLINX
3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsija.

HaGmonenne onpITOB 10 MO/IEIMPOBAHHIO CHIIOBBIX JIMHUH 3JICKTPUUECKOTO MOJISL.

HccrnenoBanne moa pykoBOACTBOM Iejarora JEMCTBUSI AJEKTPUUYECKOrO IOJII HA NPOBOAHUKU U
JUDJIEKTPUKU
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IocTosiHHBIN
3JIeKTpUYecKuii
ToK (17 4)

OneKTpHYecKHil TOK. Ycaosus cywecmeosanus
aneKmpuyecko2o moxa. VICTOUHUKN TOCTOSIHHOTO
ToKa. JIeHCTBHUS ANEKTPHUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). ODiexmpuueckuil mox
8 JACUOKOCAX U 2A3AX.

PaboTa W MOIIHOCTH 3JEKTPUYECKOrO TOKa.
3axon [orcoyrs—Jlenya. Onexmpuueckue yenu u
nompeoumenu 31eKMpUYecKol dHepeuu ¢ Ovimy.
Onexrpuueckas 1emnb. Cuiia Toka. DIeKTpHIecKoe
HanpspkeHne.  CONPOTHBIICHWE  HPOBOIHUKA.
Yoenvnoe conpomuenenue eewjecmea. 3akon Oma

i ydacTka 1end.  IlocmenmoBatenmsHOE U
napajiesibHOe COEIMHEHNE TIPOBOTHUKOB.
Kopomxkoe 3amvixanue.

,Zlemoucmpauuu2

1. ITpOBOTHUKY U TUINEKTPUKH.

2. MonenupoBaHue CHJIOBBIX JIMHUN

3JEKTPUUECKOTO MOJI.

. UcTOYHUKH IOCTOSIHHOTO TOKA.

. JleHicTBUS 3NEKTPUUECKOTO TOKa.

. DJIEKTpUYECKUI TOK B KHUIKOCTH.

. T'a30BBIi1 pazpsa.

. IamMepeHne cHitpl TOKa aMIIepMETPOM.

. I3MepeHne 3IIEKTPUYECKOTO  HAMPSHKCHUS

BOJIbTMETPOM.

9. PeocTar 1 MarasuH CONpOTHBIICHH.

Jlabopamopnvie padbomot u onvimol.

1. UccnenoBanue AEWCTBUS DIEKTPUIECKOTO
I0JIS1 Ha TIPOBOIHUKH U TUDJICKTPUKH.

2. COopxka u mpoBepKa paboThI SJIEKTPUIECKOH

LETH TOCTOSTHHOTO TOKA.

W3mepeHne u peryInpoBaHUe CHIIBI TOKA.

4. UsmepeHune u perynupoBaHue
HaTIPSHKCHUSL.

5. Hccnedosanue 3agucumocmu Cuivl MoKa,
uoywezo yepes pesucmop, om
CONpOMuUBIeHUs Pe3UCMOPA U HANPANHCEHUS.

6. Onwimvl, demoncmpupylowjue 3a8UCUMOCHIb
NEKMPUUECKO20 conpomuenenus
npoBOOHUKA Om e20 ONUHbl, NIoWAoU

O~NO Ol W

w

Habmrogenne pa3iwyHBIX BHIOB JCHCTBUS DJEKTPUYECKOTO TOKAa M OOHApy)XKEHHE COBMECTHO C
1E€JaroroM 3TUX BUOB IEUCTBUS B TOBCEIHEBHOU KU3HU.

COopka 1Mo cxeMe U UCIBITAaHKUE 0] KOHTPOJIEM IeIarora JICKTPUICCKOM IS MOCTOSHHOTO TOKA.
HaGmronenue 3a geMoHcTpanyei H3MepeHus CUJIbl TOKa aMIIEPMETPOM.

HaGmonenue 3a jeMoHcTpanyeid u3MepeHust SJeKTPUYECKOTO HAMPSKEHHS BOJIbTMETPOM.
IIpoBeneHue u OOBSICHEHHE IPH TMOMOIIU YYUTENS OIBITOB, JICMOHCTPHUPYIOIIMX 3aBHCHMOCTH
3JIEKTPUYECKOTO CONPOTHBIICHUS IPOBOAHMKA OT €0 JUIMHBI, IUIOIIAAM IONEPEYHOrO0 CEYEHUs U
Marepuana.

Habmronenne 3a JIeMOHCTpaIfied MCCIIeOBaHUS 3aBHCHMOCTH CHJIBI TOKa, MPOTEKAIOIIETO depes
pe3ucTOp, OT COMPOTUBJIEHUS PE3UCTOPA U HAMPSKEHUSI HA PE3UCTOPE.

ba3zoBrie npencTaBneHrs 0 NpaBUIaX CIOXKEHUS HAPSLDKEHUH NPU MOCJIENOBATEIbHOM COEIUHEHUU
JIByX PE3UCTOPOB.

ba3zoBsle npeicTaBIeHUs O IpaBUiIax AJIs CUIIBI TOKA IIPY NapaJLICIbBHOM COEJUHEHUU PE3UCTOPOB.
HabnrogeHne nAeMOHCTpalM IEfarora O CHUTYyalusX IIOCIEeIOBATENbHOTO U MapajieIbHOro
COEJMHEHUS TPOBOJIHUKOB B JOMAIIIHUX AJIEKTPUUECKUX CETAX.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlroOpuTM, MpeABapUTEIHHO
pa3o0paHHBIII COBMECTHO C MENaroroM C HCIoJb3oBaHHeM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTrO  CONPOTHUBIICHUS MPU  IOCJIEJOBATEILHOM U  IApajUICIbHOM  COCIUHEHUU
MIPOBOJHHUKOB.

OmnpeneneHre C OMOpPOH Ha TEXHOJOTHMYECCKYIO KapTy IIOA PYKOBOJICTBOM Tiemarora paOOTHI
3JIEKTPUYECKOTO TOKA, IPOTEKAIOLIETO YEPE3 PEZUCTOP.

OnpeneneHue ¢ Omopod Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJACTBOM II€arora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIACIISIEMOI Ha pe3UCTope.
Habmronenue 3a ncciieoBaHNEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JTAMIIOUYKY OT HalpsKSHUS Ha Heil.
OmnpeneneHue C OHMOpPOW Ha TEXHOJOTMYECKYI0 KapTy Iof pykoBoacTBoM mnemarora KIIJ]
HarpeBaTelIs.

Habmronenue 3a ncciegoBaHueM npeoOpa30BaHus YHEPTUN TIPH MOIBEME TPy3a INEKTPOABUTATEIIEM.
OOBpsicHEHHE TIOCNE pacCy)XACHHS C IEJaroroM M COCTaBJICHHE IJIaHa-KOHCIIEKTa YCTPOWCTBA U
MIPHUHIINAIIA JEHCTBUS JOMAITHUX AJIEKTPOHArpeBaTeIbHBIX TPHOOPOB.

OO0BsicCHEHHE TIOCIIE PACCYKACHUS C TIEIarOrOM M COCTaBJICHHUE TIaHa-KOHCIIEKTa MIPUIHH KOPOTKOTO
3aMBbIKaHMA U NIPUHLKIA AEHCTBUS IJIABKUX MPEIOXPAHUTENEH.

Pewenne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HAa alrOpUTM, NMpEABAPUTENBHO
pa300paHHBII COBMECTHO C TIEIarOTOM C MCIIONb30BaHueM 3aKkoHa J[xoynsi—JleHna.

HabnroneHne BOSHUKHOBEHUS dIIEKTPUIECKOTO TOKA B KHUIKOCTH.

46




10.

11.

12.

NONePeuH020 ceveHus: U Mamepuad.
Ilposepra npasuna crodicenus HANPANCeHUll
npu nocied08amenbHOM COCOUHEHUU O8YX
Pe3UCMOpO8.

Ilposepra npasuna oOas cunvl Moka npu
napanienbHOM COeOUHEHU PE3UCOPO8.
Omnpeneneare  pabOTBI  AIEKTPHYECKOTO
TOKa, HIYIIET0 Yepe3 Pe3ucTop.
OmnpeeneHue MOIHOCTH 3JEKTPUIECKOTO
TOKa, BBIICIISIEMOI Ha PE3UCTOPE.
HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKa,
HAYILIETO Yepe3 JaMIOoYKy, OT HApsDKEHHS
Ha HEil.

Onpeoenenue KII/[ nacpesamens.
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MarHuTHble
siBJieHus (6 1)

ITocTosiHHbIE MarHUTHL. B3anmopeiicTBue
MIOCTOSIHHBIX MarHUTOB. MacHummoe noie.
Maenumnoe none 3emau u e2o 3naverue 0is
orcusnu Ha 3emne. Onvim Opcmeoa. Maznummoe
noie anekmpuyeckoz2o moxa. Ilpumenenue
NEKMpoMAcHUMO8 8 mexuuxe. /leticmeaue
MASHUMHO20 NOJIA HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb HOCMOAHHO20 MOKA.
Hcnonvzosanue snexmpoosucamernet 6
MeXHUYecKUx yCmpoucmseax u Ha mpancnopme.
ﬂemoncmpauuuz

1. B3aumoielicTBHE MOCTOSTHHBIX MArHUTOB.

2. MoaenupoBanue HEBO3MOXXHOCTHU

pa3zeneHys NoJII0COB MarHUTA.
3. MopenupoBaHue MarHATHBIX
MTOCTOSTHHBIX MarHUTOB.

4. OnsIT DpcTena.

5. MarautHOe T0JIe TOKA. DIEKTPOMATHUT.

6. JleficTBHe MarHUTHOTO TIOJIA HA TIPOBOIHHUK C
TOKOM.

7. DneKTpoABUraTeb MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padomot u onvimul.

1. Uccnenosanue MarHUTHOTO
B3aMMO/ICHCTBUS MOCTOSTHHBIX MarHUTOB.

2. Usyuenwue MarHUTHOTO OJISt
MOCTOSIHHBIX MarHUTOB NPU WX OOBEAHHEHUH H
pa3aencHun.

3. HUccnenosanue IEUCTBHUS
AIEKTPUYECKOT0 TOKA Ha MATHUTHYIO CTPEIKY.

4. OmnsITH, JIEMOHCTPHUPYIOIIIHE
3aBHCHUMOCTH CHJIBI B3aUMOJICHCTBUS KaTYIIKH
C TOKOM UM MarHuTa OT CHWIbl TOKa U
HaIpaBJICHUS TOKA B KaTYIIIKE.

5. H3yueHuwe AEHCTBUSI MAarHUTHOTO TIOJA
Ha MPOBOJIHUK C TOKOM.

6.  Koucmpyupoeanue u usyyenue pabomoi
91eKmpoosucamers.

7. Usmepenne KII/I snekrponBurareabHON
YCTaHOBKH.

roJieit

HccnenoBanue noj pyKoBOACTBOM MeJarora MarHUTHOTO B3aMMOJEHCTBHS MOCTOSHHBIX MarHUTOB.
H3yyenue ¢ omopoil Ha TEXHOJIOTMYECKYHO KapTy IMOJ PYKOBOACTBOM II€arora MarHUTHOIO IIOJS
MIOCTOSTHHBIX MarHUTOB NPU UX O0OBEANHEHUH U Pa3/ICICHHN.

HaOmonenue 3a mpoBeieHHEM OTIBITOB M0 BU3YaJIN3alUH OIS HOCTOSHHBIX MarHUTOB.

W3ydenue mox pykoBOACTBOM MENATOra sIBJICHUS] HAMArHUYMBAHUS BEILECTBA.

HccnenoBanne COBMECTHO C MEAArOroM AEHCTBHS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
HaOmonenne 3a mpoBEIEHHEM OIBITOB, JEMOHCTPUPYIOUINX 3aBUCHMOCTh CHIIBI B3aUMOZIEHCTBHUS
KaTyIIKH C TOKOM M MarHUTa OT CHJIBI U HANIPABJIEHHs TOKA B KaTyIIKE.

AHanu3 TpH TNOMOIIM II€Aarora CHUTyaldid NPaKTUYECKOro IPHMEHEHUs! 3JEKTPOMAarHUTOB (B
OBITOBBIX TEXHUUECKHX YCTPOMCTBAX, IPOMBIIIJICHHOCTH, MEIUIIMHE).

H3yyenne ¢ omopodl Ha TEXHOJOIMYECKYIO KapTy II0J PYKOBOJACTBOM IleJarora JIeHUCTBUS
MarHUTHOTO 10JI Ha IPOBOJHUK C TOKOM.

N3yuyenue ¢ onopoi Ha IUJAKTUYECKUN MaTepuall JeUCTBYS dIEKTPOABUTATEIS.

W3mepenue coBmectHO ¢ negarorom KIIJ[ anekTpoaBurareabHOi yCTaHOBKH.

BbazoBple mpencraBieHus O PasMMYHBIX NMPUMEHEHHAX 3JICKTPOABHTaTeNel (TpaHCIOPT, OBITOBHIC
YCTpOWCTBA U JP.).
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DJIEKTPOMArHUT
Hasl HHAYKIHUS
(49)

Onvimoi @apaodes. Henenue
anekmpomacumuou undykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobwi noayueHus

INeKMPUUECcKol dHepauu. DICKTPOCTAHIIMH Ha
B0300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.
ﬂemoncmpauuuz
1. UccnenoBanne SBICHHUA 3IIEKTPOMATrHHUTHOM
WHIYKIHH.

2. OnsrTer @apanest.

3. 3aBHCHMOCTh HANPAaBJICHUS HHIYKIHOHHOTO
TOKA OT YCIIOBHI €r0 BOZHUKHOBCHHUS.

4. DneKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padomot u onvimeol.

1. OnwITEI o HCCIICIOBAHUIO  SIBIICHUS
3HeKTpOMaFHPITHOﬁ I/IH}IyKHI/II/II
HCCICIOBAaHNE M3MEHCHMH  3HAau€HUS U
HaTpaBJICHUS HHIYKIIMOHHOTO TOKA.

HpOBeHeHI/IC COBMCCTHO C Im€aaroroM OIIbITOB II0O HCCICOOBAaHHUIO SBJICHHA BHCKTpOMaFHI/ITHOﬁ
WHAYKOWUU: UCCIICAOBAHUEC W3MEHCHUM 3HAUCHUS U HanpaBJICHUA UHAYKIHUOHHOT'O TOKa

Pe3epBHoe Bpems (3 4)
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9 KJIACC (102 1)

TemaTnuecknii OcHOBHOe cofiep:kaHune OcHOBHBIE BU/IbI 1eSITEIbHOCTH YYALIMXCS
0J10K, Tema (Ha ypoBHe y4eOHBbIX el CTBHUII)
Pa3znen 8. Mexanunuyeckue siBiaeHus (40 4)
Mexanuveckoe Mexanuueckoe JABIXKCHHE. MarepuanbHas | AHaJIH3 ¢ TOMOIIBIO Iearora u 00CyKICHUE Pa3IMIHBIX TPUMEPOB MEXaHUYECKOTO JIBHKCHUS.
JBHKEHUE touka. Cucrema orcuéra. OTHOCHUTENBHOCTH | OOCYXKAEHHE COBMECTHO C MEIArOroM IpaHuI] IPUMEHUMOCTH MOJIEIH «MaTepuanbHasi TOUKay.
U c0co0bI ero MEXaHUYECKOro  JBWXKeHusA.  PaBHoMepHoe | OnmcaHue mociie OOCYXKACHHUS C NEeIaroroM MEXaHWYECKOTO JBIDKCHHS Pa3IMYHBIMH CIIOCOO0aMU
onucanus (10 u) | npsamonuueitHoe naBwxkeHue. Hepasnomephoe | (ypaBHeHue, Tabuna, rpaduk).
npamonunetinoe  osudicenue.  CpemHsis  u | AHanM3 TOJN PYKOBOJACTBOM IEarora J>KU3HEHHBIX CHUTYallMif, B KOTOPBIX MPOSBISETCS
MCHOGEHHAs cKoOpocmb mena npu | OTHOCUTEIHLHOCTh MEXaHUYECKOTO JIBHIKEHUSI.
HEPABHOMEPHOM OBUNCEHUU. HabnromeHne MexaHUIeCKOTO JBIDKECHUS Tela OTHOCHTEIFHO PAa3HBIX Tl OTCUETA.
Yckopenne. Pasnoyckopennoe | CpaBHEHHE TIyTeH U TPaeKTOPHUI IBMKEHHUS C OMOPOH Ha TEXHOJIOTHIECKYIO KapTy MO PYKOBOICTBOM
npAMONUHeHoe osuoicerue. CBobomHOE | Tegarora OZHOTO M TOTO K€ TeJla OTHOCHTEIIFHO Pa3HBIX Tell OTCUETA.

nageuue. Onvimot I anunes.

Pasnomepnoe Osudicenue no oxpysicnocmu.
IHlepuoo u wacmoma obpawenus. Jluneiunas u
yenoeas ckopocmu. Llenmpocmpemumensroe
ycKopeHiue.

Hemoncmpayuu

1. HaGmrogeHne MEXaHMYECKOT'O IBMKEHHUS
TeJla OTHOCHUTENHHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE nyred U TpaekTopui
JBIDKEHUSI OJHOTO M TOTO JK€ Tena
OTHOCHTEJIFHO pa3HbIX TEJ OTCUETA.

3. 3MepeHne  CKOPOCTH M YCKOPEHHS
MPSIMOJIMHEWHOTO IBYKSHUSI.

4, UccnenoBanne
PaBHOYCKOPEHHOT'O ABIKCHHUS.

5. Habmonenne  OBMDKEHUS
OKPY>KHOCTH.

6. HaGmozienue  MeXaHMYeCKUX  SIBJIICHHH,
MPOUCXOASAIIMX B  CHUCTEME  OTcuéra
«Tenexxa» mnpu €€ paBHOMEPHOM H
YCKOPEHHOM  JIBXKEHUU OTHOCUTEIBHO
kabuHera Quznky.

NPU3HAKOB

TCl1a (¢]

AHanu3 ¢ moMonipio megarora Tekcta ["amires 00 OTHOCHTEIBHOCTH IBHKCHUS; BBIITOTHCHHE 3aJaHU I
0 TEKCTY (CMBICIIOBOE UTEHHE).

[Ipocrelimme BBEYUCIECHUS MO 00pa3ily CpemHEedl CKOPOCTH CKOJBKEHHUS OpycKa WIIH IBHKCHUS
IIapUKa 110 HAKJIIOHHOM IUIOCKOCTH.

AHanu3 1 00CyXJIeHHe C ONIOPOIl Ha TEXHOJOTMYECKYI0 KapTy IO PYKOBOJCTBOM I€1arora crioco0oB
MpUOIHKEHHOTO OIIpEeNICHUs] MTHOBEHHOI CKOPOCTH.

OmnpeneneHre MOCIE PacCyKIEHHs C ITIeJaroroM MO CXeMe CKOPOCTH PaBHOMEPHOTO JIBM)KEHHS
(1Iapuka B )KMIKOCTH, MOZEIH DJIEKTPUYECKOTO aBTOMOOMIIS M T. I1.).

OmnpeznencHre COBMECTHO C IIEaroroM IIyTH, HMPOWICHHOTO 3a MAaHHBIH NMPOMEXYTOK BpPEMEHH, U
CKOPOCTH TeJa 1Mo TpaduKy 3aBHCUMOCTH ITyTH PABHOMEPHOTO JIBIYKEHUS OT BPEMCHH.
HavanpHple mpencTaBiieHHWE O MPHHIUIIAX JCHCTBUS TPUOOPOB, H3IMEPSIOMINX
(ctimmomeTpoB).

[pocrelimme BBEYUCICHHUS 1O 00pa3ly IMyTH W CKOPOCTH IMPH PaBHOYCKOPEHHOM MPSIMOJUHEHHOM
JIBIDKCHUH TEJa.

OmnpeneneHre COBMECTHO C MEAAaroroM MpOMICHHOTO MyTH U YCKOPEHHMs IBMDKEHHUS Tella Mo rpaduky
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O MPSMOJIMHEHHOIO JIBUXKEHHS TeJa OT BPEMEHH.
OmnpeneneHre ¢ TOMOIIBIO I[eJarora YCKOpEHHs Tejla MpH PaBHOYCKOPEHHOM JIBHIKEHHH IO
HAKJIOHHOH TNIOCKOCTH.

V3mepeHne mo CXeMeIociie PacCyXACHHs C MeJaroroM I[epuojia M 4YacTOThl OOpallleHus! Teja I10
OKPY>KHOCTH.

OmnpeznencHre HaXOXKACHUS TOJ PYKOBOJICTBOM IEarora CKOPOCTH PaBHOMEPHOTO JBHKCHUS Tela
IO OKPY>KHOCTH.

CKOPOCTb
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Jlabopamopnuvie padomol u onvimul.

1. Koncmpyuposanue mpakma 0is paseona u
OanvHeliuez0 PaGHOMEPHO20 — OBUIICEHUS
WapuKa Uy menextcKu.

2. OnpeneneHue cpenHei CKOpOCTH
CKONILXKCHUSI ~OpycKa WM  JIBHOKCHUS
IIapyKa o HaKJIOHHOH IIOCKOCTH.

3. OmpeneneHre  yCKOpPEHHS  Tenma  IpH
PaBHOYCKOPEHHOM JIBIOKCHUH o
HaKJIOHHOH IJIOCKOCTH.

4. VccnenoBaHue 3aBHUCHMOCTH IIYTH  OT

BPEMCHHU npu PaBHOYCKOPEHHOM
JIBIDKCHUH 0¢3 HaYaJIbHON CKOPOCTH.

5. Ilposepka 2unomesuvl: ecnu npu
PABHOYCKOPEHHOM osudIceHUU be3
HAUAIbHOU CKOPOCMU NYMU  OMHOCSMCI
Kak  pso Heuémnulx yucei, mo
coomeememeyrouue POMEIICYMKU

epemMeru 00UHAKOBHL.

PereHne THMOBBIX pacuy€THBIX 3anad B 1—2 feHCTBUS C ONOPOM Ha AITOPUTM, NPEABAPUTEIHHO
pa3o0paHHBII COBMECTHO C IEJaroroM Ha ONpeAeleHHEe KUHEMAaTHYeCKHX XapaKTepPHUCTHK
MEXaHUUECKOTO JBIKEHHS Pa3In4YHbIX BUIOB.

PacnioznaBanue U npuOIMKEHHOE ONMCAHUE TI0 00pa3Ily NMocie 00CYKACHUs C MEAaroroM pasiInyHbIX
BUJIOB MEXaHMYECKOTO ABMKEHHs B NPUPOJE U TEXHUKE (Ha mpuMepax cBOOOJHO MaJaroIIuX Ted,
JIBIDKCHUS )KUBOTHBIX, HEOECHBIX TEJ, TPAHCIOPTHBIX CPEJICTB U JIP.).

B3aumopeiictBue
Ted (20 4)

IlepBeiii 3akon Helorona. Bropoit 3akoH
Herotona. Tperuit 3akon HeroTtoHa. [lpunyun
CYnepnosuyuu cui.

Cuna ynpyeocmu. 3axon I'vka. Cuna mpenusi:
CUNA MPEHUS CKONbIICEHUS, CULA MPEHUs. NOKOS,
opyeue 6U0bl MpeHus.

Cunma TsDKECTM M 3aKOH  BCEMHPHOTO
TATOTEHHUA. YCKOpPEHHE CBOOOIHOTO MajCHUS.
Jeuocenue naanem eoxpye Connya (MC).
Ilepeas kocmuueckas ckopocmos. Hegecomocmo
U nepezpy3Ku.

PaBHoBecue MaTepHalibHOU TOYKH.
Abconromno  meépdoe  meno.  Pasnogecue
meépooeo  mena ¢ 3AKPennéHHOU  OCbHo
spaujenuss. MOMEHT cunsl. [Jenmp masxcecmu.

Jemoncmpayuu

1. 3aBHCHMOCTD YCKOpEHHS Tejla OT MAacChl

TeJa U ACHCTBYIOLIENH HA HErO CUJIBI.

2. HabmozeHne  paBeHCTBa  CHII

B3aUMOJEHCTBUM TEIN.
3. U3meHenune Beca Teda NpPU YCKOPEHHOM

pu

Habnronenne u o0CyKIeHHE COBMECTHO C IEAAarOroM OITBITOB C JBM)KCHHEM Tella MPH YMEHBIICHUN
BIIMSIHUS IPYTHX TN, IPEMSATCTBYIOMINX IBIKEHHIO.

AHanmm3 WO cXeMe MOCJe PACCYXACHUS C IeJaroroM TeKcTa [ammies ¢ OmHCaHWEeM MBICICHHOTO
JKCIIEPUMEHTa, 00OCHOBBIBAIOIIETO 3aKOH WHEPIMH; BBINIOJHEHUE 3aJaHUH IO TEKCTY (CMBICIOBOE
YTCHHE).

OO6cyxaeHre o] PyKOBOJCTBOM IeIarora BO3MOXKHOCTH BBHITIOJHEHHUS 3aKOHA HHEPIIHU B Pa3IMIHBIX
CHUCTEMax OTCUETa.

Habnromenue u 00CYXICHHE COBMECTHO C IEAaroroM MEXaHHYCCKHX SIBICHHM, MPOUCXOMASANIMX B
cucreme orcuéra «Tenexka» mpu e€ pPaBHO-MEPHOM U YCKOPEHHOM JBHKCHUH OTHOCHUTEIHHO
kabuHera pu3nKu.

I[eﬁCTBHH C BEKTOpaMH CHJI: BBIITOJIHCHHUE 3a)1aH14171 IO CJIOKCHUIO U BBIYUTAHHUIO BEKTOPOB.
Habnromenue 3a MPOBEACHHUEM OIBITOB, IEMOHCTPUPYIOIIAX 3aBHCHMOCTh YCKOPEHHS Tejla OT
MIPHIIOKEHHON K HEMY CHJIBI H MacChI Teja.

AHanu3 1 00BSICHEHHE C OMOPOH Ha TEXHOJIOTHIECKYIO KapTy IO PYKOBOJCTBOM TEIarora siBICHAMN ¢
HCIIOJIE30BaHUEM BTOPOT0 3akoHa HproToHA.

Pemenne TUMOBBIX pacyETHHIX 33a7ad B |—2 NEWCTBUS C OMOPOH HAa AITOPHUTM, IMPEIBAPUTEIHHO
pa3o0paHHBIl COBMECTHO C TEJaroroM C HCIOJb30BAaHHEM BTOPOro 3akoHa HEIOTOHA W mpaBmIa
CJIOYKEHUS CHIL.

OnpezeneHre COBMECTHO C MEIAaroroM )XECTKOCTH Py KUHBL.

AHanmu3 cHUTyaIlil ¢ OMOpPOil Ha TEXHOJIOTHYECKYIO KapTy TOJA PYKOBOACTBOM II€NIarora, B KOTOPBIX
HaOJoaI0TCs ynpyrue aedopmarnyn, U ux oObsICHEHHE ¢ UCTIOB30BaHUEM 3aKkoHa [ yka.
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JIBHYKEHUH.
JlabopaTopHble padoThI U ONBITHI.
1. UccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS

CKOJIb)KEHUS OT CHUJIBl  HOPMAJIbHOTO
JIaBJICHUSL.
2. Onmpenenenne  Kod(pPUIUEHTA  TPEHUS
CKOJIbKCHHS.

3. OmnpeneneHue KECTKOCTH TPY>KUHBI.

Pemienue TUNOBBIX pacuéTHBIX 3aAad B 1—2 AeicTBUS ¢ OMOpPOIl Ha aNropuTM, MpeABapUTEIHHO
pa300paHHbBIIl COBMECTHO C EIaroroM ¢ UCIOJIb30BaHUEM 3aKoHa ['yka.

HccnenoBanue mpu MOMOIIY NEAArora 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBXKEHUS OT CHIIBI HOPMaJIbHOTO
nasieHusi. CoBMECTHOE 00Cy K/IeHHE Pe3yIbTaTOB UCCIIEIOBAHMS.

Omnpenenenye 1Mo KOHTPOJIEM I€1arora ¢ ONOpoi Ha KOHCIEKT KO (GHUIMEHTa TPEHHS CKOIbXKEHUSL.
M3mepeHue ¢ HOMOIIBIO NEJarora CUilbl TPEHUs OKOSL.

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 aeiicTBUs ¢ ONMOpPOM Ha aaropuT™M, NpEeABapUTEIBHO
pa300paHHBII COBMECTHO C IIEJarOTOM C HCIIOIB30BAHNEM (DOPMYITBI ISl CFUTBI TPEHHSI CKOJIBKCHHS.
AHanu3 Mo cxeMe IMOCJE PAacCyXACHUs Nenarora O JIBHXKEHUM TEN TOJBKO MOJ IEHCTBHEM CHIIBI
TAKECTH — CBOOOTHOTO MafeHUsL.
OO0BsACHEHHE TI0J] PyKOBOJCTBOM Te1arora He3aBUCHMOCTH YCKOPEHHUS CBOOOTHOTO MAJCHUS OT MacChl
Tena.

OrieHKa COBMECTHO C I€aroroM BEIMYHHBI CHIIBI TSATOTEHUS, ASHCTBYIOMIEH MEXAy ABYMS TelaMU
(anst pa3HBIX Macce).

AHanu3 ¢ omopoll Ha MUAAKTUYECKUH MaTepuay ABHKEHHMA HEOECHBIX TeJl IOJ IEHCTBHEM CHIIBI
TATOTEHHMS (C CIOIBb30BAHUEM JOTIOJIHUTENILHBIX HICTOYHUKOB HH(OPMALIUH).

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AeWCTBUA C OMOPOM Ha alIrOpUTM, IMpeaBaApUTENBHO
pa300paHHBIN COBMECTHO C IEaroroM ¢ UCIIOJIb30BaHUEM 3aKOHA BCEMHUPHOTO TATOTCHHS U (POPMYITBI
JUIsl pacuéra CUIIbI TSKECTH.
Habnromenne u oOcyxnaeHue c
IIPU YCKOPEHHOM JIBUKEHHH.
AHanu3 ¢ IOMOILBIO NEarora ycioBUi BO3HUKHOBEHHUSI HEBECOMOCTH U IIEPETPY3KH.

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 gaeiicTBUsS ¢ ONMOpPOM Ha aaropuTM, NpeABapUTEIbHO
pa300paHHBIIl COBMECTHO C IIEJaroroM Ha OIpe/AeIeHUE Beca Tejla B Pa3INYHbIX YCIOBHIX.

AHanu3 ¢ omopoil Ha TEXHOJIOTHYECKYI0 KapTy MOJA PYKOBOJACTBOM I€Aarora Cui, JeHCTBYIOIIUX Ha
T€JI0, IIOKOSLIEECs Ha OIOpE.

OmnpezeneHne ¢ MOMOIIBIO Me1arora IeHTPa TSHKECTH Pa3InIHbIX Tel.

IIOMOIIIBIO II€darora OIIBITOB IO HW3MCHCHHIO BE€Ca TCJla
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3aKoHBI
COXpaHEeHHS
(10 v)

Nmnynsc Tema. HM3menenue  umnyiasca.
Hunynve cunvl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeaxtuBHoe aBmxenue (MC).

Mexanunueckast pabora u MouiHocTh. Pabota
CHWJI TSDKECTH, ynpyeocmu, mpenus. Cea3b
onepeuu u pabomul. IloTeHIMaNbHAs HEPTHA
Tena, MOMHATOrO HaJ IOBEPXHOCTBIO 3EMIIH.
Tomenyuanvnasn sHepaus Ccocamou NPYHICUHBL.
Kunernueckas 3HEpPrusl. Teopema o
KUHemuuecko 9Hepeuu. 3aKOH COXPAaHCHHS
MEXaHUYECKOH HEPTUU.

Hemoncmpayuu
1. Tlepemaua uMmynasca NPH B3aUMOAEHCTBUU

Tell.

2. Ilpeobpa3zoBanus
B3aUMOJICHCTBUM TEIL.

3. CoxpaHeHHE HUMIIyJIbCa MPH HEYNPYroM
B3aMMOJICHCTBHH.

4. CoxpaHeHHE WMIynbca TpH aOCOIIOTHO

YOpyroM B3auMOJIEHCTBHU.

HaOmonenue peakTHBHOTO IBIKEHHS.

6. CoxpaHeHHE MEXaHHYECKOH 3HEpruu Ipu
CBOOOHOM MaJICHUH.

7. CoxpaHEHHE MEXaHHYECKOH HSHEepruu IpH
JBIDKEHHUH TeJla IO JeHCTBUEM MPYKHUHBL.

Jlabopamopnwvie padomot u onvimol.

1. Omnpenenenue pabOTBI CHUIIBI TPEHHSA IPH
paBHOMEPHOM  JBIKCHHH  Tela 0
TOPU30HTAJILHOM IOBEPXHOCTH.

2. Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH MIPH
noabEMeE rpysa C HCIIOJIb30BaHUEM
HETIOJIBH)KHOTO 1 TIO/IBW)KHOTO OJIOKOB.

3. M3ydenue 3aKoHa COXpaHEHUs YHEPTHH.

SHEPIrUU pH

o

HaGmonenue u o0cyx/ieHHe ¢ IOMOIIBIO MeJlarora OmbITOB, IEMOHCTPUPYIOLINX Tepeaady UMITYJIbca
NpU B3aUMOJCHCTBUM TEJ, 3aKOH COXPAHEHHs HMMITYJbca MPU aOCONIOTHO YIPYroM M HEYIpPyroM
B3aUMOJICHICTBUU TeIl.

HaGmonenue qeMOHCTpanyy Ieaarora CUTyaluid B OKpPY)KaloIiei jKU3HH C MCIOJIb30BaHHEM 3aKOHa
COXpPaHEHMS UMITYJbCA.

Pacnio3HaBaHne c omopoil Ha TEXHOJOTMYECKYIO KapTy IIOJ, PYKOBOJCTBOM IE€Jarora sBJICHUs
PEaKTHBHOTO OBMKEHUS B rpupose u Texanke (MC — Guornorus).

IIpuMeHeHHE COBMECTHO C NENAaroroM 3aKOHAa COXpPaHEHMS HMMITyIbca A pacd€ra pe3ysbTaToB
B3aUMOJEHCTBUSL Ten (Ha TpuMepax HEYNPYroro B3aMMOJCHCTBHS, YNPYToro IEHTPAIbHOTO
B3aUMO-JICHCTBHSA IBYX OJANHAKOBBIX TEJ, OJJHO N3 KOTOPBIX HEMOI-BIXKHO).

Pemenne THUMOBBIX pacy€THBIX 3agad B 2—3 IEWCTBUSA C OMOPOH Ha alrOPHTM, IMPeIBapUTEIBHO
pa300paHHbIl COBMECTHO C MEAroroM ¢ UCIOJIb30BaHUEM 3aKOHA COXPAaHEHUS UMITYJIbCA.
OmnpezneneHue ¢ onopoi Ha TUAAKTUYECKUH MaTepHuan paboThl CHIIBI YIPYTOCTH IPU MOIBEME Ipy3a
C UCIIOJIB30BAHUCM HCIIOJABHIKHOTI'O U ITOABUXKHOT'O 6J'IOKOB.

V3MepeHue cOBMECTHO C MeJaroroM MOITHOCTH.

H3mepeHue ¢ OMOIIBIO Neiarora MoTeHIUAIbHOM SHEPTHU YIPYTO 1e(OPMUPOBAHHON MPYIKHHBI.
I/I3MepeHHe COBMECCTHO C II€AaroroMm KUHETUYECKOM OHCPIUu TCJIa 0 AJIMHE TOPMO3HOT'O ITYTH.
HaGmonenne 3a 5KCIIEpUMEHTAIBHBIM CPaBHEHHEM H3MEHEHHUS ITOTEHIMAIBHON M KMHETHYECKOH
SHEPIUi Tena NpH JBUKEHUH 10 HAKIIOHHOM MIOCKOCTH.

HaGmonenne 3a 3KCIIepMMEHTAIbHOW IPOBEPKOH 3aKOHA COXPAHCHMS MEXaHHYECKOH SHEpTruu Ipu
CBOOOIHOM ITaICHUH.

IIpuMeHeHre Ha HayalnbHOM YPOBHE, C ONOPOH HA AMIAKTUYECKUH MaTepHan 3aKOHAa COXPAaHEHUs
MEXaHUYECKOW SHEPTUH I pacuéTa NOTEHIMAIBHON U KHHETUYECKOM SHEPT U Tena.

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AEWCTBUSA C OMOPOHM HAa AITOPUTM, IpPeaBAPUTENHHO
pa30o0paHHBIl COBMECTHO C IIEJJarOTOM C HCIOJBH30BAHHEM 3aKOHA COXPAHEHMS MEXaHMYEeCKON
SHEPTHUH.
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Pa3znen 9. Mexannuyeckue Kojaedbanus v BoJHbI (15 4)

Mexanuuyeckue
KoJieoanus (7 1)

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

masmuuky.  Ilpespawenue  duepeuu  npu
KONeOamenbHOM OBUINCEHUU.
3aryxatomue KonebaHus. BbIHYXIeHHBIE
KojeOanus. Pe3onanc.
ﬂemoncmpauuuz
1. Habmonenne  konmebaHWM  Teln  TOJ
NEHCTBHEM  CHWJIBI  TSDKECTH M CHJIBI
YIPYTOCTH.

2. Habmonenne xoneOaHuUil rpy3a Ha HATH U
Ha TIPYXXHHE.

3. HabmoneHne BBIHYKACHHBIX KOJcOaHUN U
pe3oHaHca.

Jlabopamopnwie padomot u onvimel.

1. Onpenenenue  9acToTel W Iepuoja
KoJieOaHWH MaTEeMaTHYeCKOTO MasTHHKA.

2. Ompenenende  4acTOTBl W IepHoJa
KoJIeOAaHUN NPYKUHHOTO MasTHUKA (MU
3JIEKTPOHHAS IEMOHCTPAIIHS).

3. UccrenoBanre  3aBHCHUMOCTH  IIepHOJIA
KOJICOAHWH TIOABEHNICHHOTO K HHTH Tpy3a
OT JJTUHBI HATH.

4. VccnenoBaHue  3aBHCHMOCTH  IIEPHOJA
KOJICOAHWH TPYXUHHOTO MAasSTHHKA OT
MAacChI rpysa (mm SJIEKTPOHHAS
JIEMOHCTpAITHS).

5. IIposepka HE3aBUCHMOCTH nepuoia
KosiebaHMi Trpy3a, NOABELICHHOTO K HUTH,
OT Macchl rpy3a.

6. OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCHMOCTh

neprosa KoJIeOaHuH NPY>XHHHOTO
MasTHHKa OT MacChl Ipy3a U >XECTKOCTH
NPYKUHBL

7. I3MepeHne  yCKOpPEHHs  CBOOOIHOTO
naJieHus (i 3JIEKTPOHHAS
JIEMOHCTpanus).

Habnronenue xonebaHuii moJ DeHCTBHEM CHII TSHKECTH M YIPYTOCTH U OOHApy)KEHHE NPU MOMOILH
Tme1arora NoJOOHBIX KOJIeOaHU B OKPY’KaIOIIeM MUpE.

AHanu3 COBMECTHO C IIearoroM KoieOaHWil rpy3a Ha HUTH M Ha npyxuHe. OmpenencHue Io
ITOPUTMY YaCTOTHI KOJICOAaHUH MaTeMaTHYECKOTO U NMPY>KUHHOTO MasiTHUKOB.

HaGmonenue u 00bsicCHEHNE ¢ TIOMOILBIO [1e/1arora sIBJISHUs pe30HaHca.

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

[TpoBepka c OMOpOil HAa TEXHOJOTWYECKYIO KapTy IOJ PYKOBOJCTBOM II€Jarora HE3aBHCUMOCTHU
nepro/ia KojebaHuii rpy3a, oJBEICHHOTO K JEHTE, OT Macchl Ipy3a.

Hab6nronenue n o0cyxIeHHE MOJ pYKOBOJCTBOM II€arora OMbITOB, JEMOHCTPUPYIOIINX 3aBUCHMOCTh
HeproJa KoeOaHuit Npy)KHHHOTO MasTHHKA OT MacChl Ipy3a M )KECTKOCTH MPY>KHHBL.

[TprMeHeHne ¢ MOMOIIBIO NIeJarora MaTeMaTH4eCKOro 1 IPY)KUHHOTO MasTHUKOB B Ka4eCTBE MOJIEICH
IUTSL OTTUCAHMS KoJIeOaHUH B OKPYKArOLIeM MUpE.

PelneHne THIIOBBIX pacu€THBIX 3aiad B 1—2 NEHCTBUS C ONMOPOH Ha ajropuTM, NPEABapUTEIHHO
pa3o0paHHbBI COBMECTHO € MEJaroroM, CBI3aHHBIX C BBIYMCICHHEM HJIM OLCHKOW 4acTOTHI (TIepHoia)
KoslebaHui
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Mexannveckue
BOJIHBI. 3BYK
8w

Mexanuueckue BOJIHBI. CaoiicTBa
MeXaHUIECKUX BOJTH. Ipodonvhule u
nonepeyHvie 60HLLNUHA B0HLL U CKOPOCHb
eé pacnpocmpanenus. Mexanuueckue 601HbI 8
meépoom meie, celicmuyeckue 8onnvl (MC).

3ByK. Ipomrocmv 38yKa u 8vicoma MOHA.
Ompaoicenue 36yka. Mnghpaszeyx u yismpassyx.

Hemoncmpayuu
1. PacnpocrtpaneHue

MOTIEPEYHBIX BOJH.
2. HaOmiozeHue 3aBUCHMOCTH BBICOTHI 3BYKa
OT YacCTOTHI.
3. AKyCTHYECKHIA pe30HaHC.

IPOAOJIbHBIX n

OOHapy»XeHHUE U aHaJIM3 C TIOMOILBIO 11€/1arora BOJHOBBIX SIBJICHUH B OKPY’KaroOLEeM MHpE.
HaGmozieHne COBMECTHO C II€AAaroroM paclpOCTPaHEHHUs] IPOIOJBHBIX W IONEPEYHBIX BOJH (HA
MOJIeNIN) ¥ OOHApYKEHHE aHAJOTMYHBIX BUIOB BOJH B MPHUPOJE (3BYK, BOISHEBIC BOJIHEI).

Brrunciienne B 1—2 AeWcTBUS ¢ OMOPOI HA allTOPUTM, MPEIBAPUTEIFHO Pa300paHHBIN COBMECTHO C
MeJaroroM JUTHHBI BOJHBI X CKOPOCTH PACHPOCTPAaHEHHS 3BYKOBBIX BOJIH.

HaGmonenne 3a SKCHEPHMEHTANBHBIM OMNPEACICHHEM TIPAHUI] YacTOTHI CHBIIIMMBIX 3BYKOBBIX
KosiebaHui.

HaGumoenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHUCIIE C UCIOJIB30BAHUEM MY3bIKaJIbHBIX
UHCTPYMEHTOB).

HaGumonenue 1 00bsicHEHNE € TIOMOILBIO M1e/1arora SBJICHUs aKyCTHYECKOTO Pe30-HaHCca.

YTeHue COBMECTHO C IEaroroM OpUTHHAIBHOTO TEKCTa, MOCBSIIEHHOTO HCIIOJIb30BAHUIO 3ByKa (MIN
yIbTpa3ByKa) B TEXHUKE (DXOJIOKALMs, YIbTPa3BYK B MEAMIMHE U Jp.); BBIIOJHEHUE 3aJaHUi
IO TEKCTY (CMBICIIOBOE UTEHHUE)

Pazneua 10. D1eKTPpOMAarHUTHOE 10JIe M JIEKTPOMATHUTHBIE BOJHBI (8 1)

DJIeKTPOMATHUT
Hoe ToJie

U YJIEKTPOMATHH
THBIE BOJIHBI
(84)

oJie.
BOJTHBI. Ceoticmesa
INEKMPOMASHUMHBIX 80JIH. Llkana
INEKMPOMACHUMHBIX ~ 601H.  Hcnonvzosanue
INEKMPOMASHUMHBIX B0JIH OJis COMOBOU CEA3U.
DNeKTpOMarHUTHAS pupoJa CBeTAa.
Ckopoctb cBeTa. BonHoBBIE CBOIICTBa cBETa.
Zlemomcmpauuu2
1. CpoiicTBa 371EKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOICTBA CBETA.
Jlabopamopnwvie padomot u onvimol.
1.M3ydeHne CBOWCTB  3JEKTPOMAarHUTHBIX
BOJIH c MIOMOIIBIO MOOHIILHOTO
TeneoHa.

DNeKTPOMarHUTHOE
DneKTpOMarHuTHbIE

[TocTpoeHne TPOCTBIX PACCYXKIACHWM HAa OCHOBE TMOATOTOBJICHHBIX BBIPAKEHUH, 0OOCHOBBIBAIOIINX
B3aUMOCBSI3b JEKTPUUECKOTO U MarHUTHOTO MOJIEH.

Habnromenue 3a SKCIEpUMECHTANBHBIM N3YYCHHEM CBOWCTB 3JICKTPOMATHUTHBIX BOIH (B TOM YHCIE C
MTOMOIIIBI0 MOOIIIFHOTO TeedoHa).

AHanu3 ¢ NOMOILBIO NEJArora peHTTeHOBCKUX CHUMKOB YEJIOBEYECKOT0 OpraHu3Ma.

AHanu3 COBMECTHO C IE€aroroM TEKCTOB, OIMCBHIBAIOIIMX IMPOSBIEHUS BIIEKTPOMArHUTHOTO
W3IYYCHUS B IIPUPO/IC: KUBBIC OPTaHU3MBI, H3ITy4eHHST HEOSCHBIX Tell (CMBICTIOBOE UTCHUE).
PacniosnaBanue v aHanu3 pa3au4HbIX MPUMEHEHUHN 3JIEKTPOMATHUTHBIX BOJH B TEXHHUKE C ONMOPOU Ha
TEXHOJIOTHYECKYIO KapTy MoJi pyKOBOACTBOM Iearora.

Pemenne TUMOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBUSA C OMOPOHM Ha aIrOPUTM, IpPeaBAPUTEIHHO
pa3o0paHHBIA COBMECTHO C TIEIarOrOM C UCTIOJIb30BaHUEM (HOPMYIT ISl CKOPOCTH DIIEKTPOMArHUTHBIX
BOJIH, IJIMHBI BOJIHBI U YaCTOTHI CBETA.
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Paznen 11. CBeroBble siBiaeHus (15 u)

3aKoHbI
pacnpocTpaHeHu
s1 cBeTa (6 4)

JlyueBast monenb cBeta. McroyHumku cBerta.
Ilpamonunelinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynwi. OTpaxkeHue cBeTa.
IInockoe sepxano. 3axon ompasicenus ceema.
IIpenomnenue cBeta. 3aKOH NPEIOMIICHUS
cBeta. [lonHoe 6Hympentee ompasicerue ceemd.
Hcnonvzosanue noinozo 8Hympenuezo
ompasicenus 8 ONMUYECKUX C8eMO800aX.

ﬂemoncmpauuuz

1. [IpsamonmHEHHOE pacIpoCTpaHEHHE CBETA.

2. OTpaxkeHue CBeTa.

3. [lonyuenne wn3o0paxkeHUH B

BOTHYTOM U BBIITYKJIOM 3epKaJax.

4. [IpenomieHue cBeTa.

5. OnTHYeCcKuil CBETOBOI.

Jlabopamopnwie padomot u onvimel.

ILUIOCKOM,

1. HCCJ’IG,I[OB&HH@ 3aBUCHUMOCTH yria
OTpaKCHHUA CBCTOBOIO Jiydya OT YyIJa
naacHus.

2. N3ydyeHne XapakTEpHCTHK H300paKCHUS
IpeaMeTa B INIOCKOM 3epKajle.

3. UccnenoBanue 3aBUCHMOCTH yria
IpPEeJIOMJIEHUs. CBETOBOIO Jyda OT YyIJa
MaJCHUS HA TPAHULE «BO3TYX—CTEKIIO.

HaGmonenue ombITOB, JEMOHCTPHPYIOIIMX SIBJIEHUE IPSIMOJHMHEHHOIO pPAacIpOCTpaHEHHs CBeTa
(BO3HUKHOBEHHE TEHHM M MOJYTEHH), U MX WHTEPIPETALMs C HCIOJIb30BAHUEM IIOHSATHUS CBETOBOTO
Jy4a.

OOBsICHEHHE ¥ MOJCITHPOBAHKE TIOCIIE PACCYXJICHUS C MEAaroroM Mo CXeMe COJHEYHOTO M JYHHOTO
3aTMEHUM.

HccnenoBanne ¢ omopoii Ha TEXHOJIOTHIECKYIO KapTy HOA PyKOBOJICTBOM IIEIarora 3aBUCHMOCTH yTJIa
OTpaXXEHUsI CBETOBOTO JIyda OT yIJia MaJACHHs.

N3ydenune ¢ mOMOIIbIO Mearora CBOHCTB M300paKeHNUS B INIOCKOM 3€pKalle.

Habnromenne u oOBSICHEHHE COBMECTHO C II€aTOTOM OIBITOB II0 TIOJNYYEHHIO H300pakeHUH B
BOTHYTOM M BBIINYKJIOM 3epkanax. HaOmronenne n oOBbsSCHEHHE MOCIE pacCyKACHHUS C IEAaroroM Mo
CXEM€ OIBITOB IO MPEJIOMJICHHUIO CBETA HA I'PaHULIC PA3JIMYHBIX CPE, B TOM YHCJIC OIBITOB C IMOJHBIM
BHYTPEHHHUM OTPaKCHUEM.

HccnenoBanue 1OjA PYKOBOJACTBOM II€Aarora 3aBUCHMOCTH yIiia HPEIOMIICHHS OT YIjla MNaJeHus
CBETOBOTO JIyya Ha FPAHHIIE «BO3TYX—CTEKIIO.

Pacrio3HaBaHue ¢ IMOMOILBIO Meqarora SBICHUH OTPaYKEHUSI W MPEJIOMIICHUS! CBETa B ITOBCEJAHEBHOM
JKM3HHM. AHAIN3 U 00bsICHEHHE COBMECTHO C neaaroromM sBJCHUA ONITUYECKOI0 MUpaKa.

Pemmenne THMOBBIX pacdy€THBIX 3amad B |—2 nefcTBUS C ONOPOM HAa AJTOPUTM, MPEABAPUTEIHHO
pa300paHHbBII COBMECTHO C MEaroroM ¢ UCHONIb30BaHNEM 3aKOHOB OTPAYKEHUS 1 TIPEJIOMIICHHS CBETA.

JInn3sl
U ONTHYeCKHe
npudopsi (6 1)

Jlunza. Xox nmydeidt B nmH3e. Onmuueckas
cucmema  omoannapama, MUKpOCKORd U
meneckona (MC). [naz wxax onmuueckas
cucmema. bruzopyxocme u 0anbHo30pkocms.

Zlemomcmpauuu2

1. Xon nydeii B coOuparomiei JImH3e.

2. Xopn jrydeii B paccenBaloIeii JTMH3e.

3. IlonyyeHne W300pakeHUH C TMOMOIIBIO

JIMH3.
4. MpuHIUT TIeHCTBHS
MHKPOCKOIIA U TEJIEeCKOTa.
5. Mogens rinasa.

¢oroanmapara,

[Mony4yeHue MOa KOHTPOJIEM MeAarora W300paKCHWH ¢ MOMOIIBI0 COOMpAIOIICH U pacCeuBaroIeit
JIMH3.

OmnpeneneHye C ONOPOl Ha aIrOpUTM pa3pabOTAaHHOIO COBMECTHO C MenaroroM (okycHoro
PacCTOSIHUS M ONTUYECKOH CHUIIBI COOMPAIOIIEH JTHH3HI.

AHanu3 COBMECTHO C neaarorom yCTpOf/'ICTBa n OpuHOUIIA I[eﬁCTBPIH HCKOTOPBIX OINTUYCCKUX
npubopoB: GoToarnmnapara, MUKpockona, teneckona (MC — OHONOrust, acTpOHOMHUSI).

AHanu3 ¢ oropoit Ha TEXHOJIOTHYECKYIO KapTy 110 PYKOBOJICTBOM IieJlarora siBJI€HHH OJIM30pyKOCTH 1
JIaITbHO30PKOCTH, ITpUHIMNA AelcTBHs 04koB (MC — Ounosorus).

56




Jlabopamopnuvie padomot u onvimul.

1. Ilonydenue wu300pakeHW C IIOMOIIBIO
coOmparomen JTNH3HI.

2. Onpenencare (OKYCHOTO PpACCTOSHHUA U
ONTHYECKON CHIBl coOmparomeii JHH3BI
(Wi eKTPOHHAS IEMOHCTPAIIHS).

Pasznoskenne
0es0ro cBera
B cnekTp (3 )

Paznoocenue benoco ceema 8
cnexkmp.Onvimoi Hviomona. Cnoocenue
CREeKmpAIbHbIX Y8emos. Jfucnepcus cgema.
Hemoncmpayuu
1. Pa3noxkeHue 6EOro CBETa B CIEKTP.
2. [Nony4yenue Oeoro cCBeTa MPHU CIOKCHUU
CBE€Ta pa3HbIX IBCTOB.

Jlabopamopnwie padomot u onvimol.

1. OmpITHI 1O pa3nokeHHI0 Oenoro cBera B
CHEKTD.

2. OmbITH IO BOCHPHUSTHIO [[BETA MPEIAMETOB
Opd WX HAONIOJCHUM Yepe3 I[BETOBBIC

(GUITBTPEL.

Habmoienne cOBMECTHO € IIEJaroroM Io pasIokKeHHIO OeIoro CBeTa B CIIEKTP.

HabGmonenue n o0bsicHeHHE Ha 0a30BOM ypPOBHE 0] pPyKOBOJCTBOM I€Jarora ONbITOB IO MOTYYEHHIO
6eJ10T0 CBETa MPH CIIOKECHUH CBETA Pa3HbBIX IIBETOB.

[TpoBenenue U 0OBSICHEHNE TOJI PYKOBOACTBOM II€Jarora OMBITOB 110 BOCIPHATHIO L[BETA IPEIMETOB
IpY UX HaONIOZICHUH Yepe3 [IBETOBbIE (DMIbTPHI (IIBETHBIE OUKH).

Pa3znen 12. KBanToBble siBjieHus (17 u)

Hcenyckanue

U TIOTJIOLIEeHHe
CBETa aTOMOM
(4 9)

Onvimul Pezepghopoa v 1utaHeTapHast MOJIENTh
atoma. Mogens aroma bopa. Hcnyckanue u
noziowenue  cgema  amomom.  Keanmoi.
Jlunetiuamoie cnekmpeoi.

OO6cyxIeHne ¢ TOMOINBIO TIejarora nenu onbIToB Pesepdopma 1o mnccieqoBaHWIO aTOMOB,
BBIIBIDKEHUE THIIOTE€3 O BO3MOJMKHBIX PpE3yJIbTaTaXx OIBITOB B 3aBHCUMOCTH OT MHPEAIONaraeMoro
CTPOEHHMS aTOMOB, ()OPMYITHPOBAHNE BHIBOAOB U3 PE3yJIHTATOB OIBITOB.

OO6cyxieHne ¢ Omopol Ha TEXHOJIOTMYECKYI0 KapTy I0J] PYKOBOJCTBOM II€Aarora IMpOTHBOPEUYHH
IUTaHeTapHON MOJEIH aTOMa ¥ OCHOBaHMH JJIs TUIOTE3B! bopa 0 CTalMOHapHBIX OPOUTAX 3JIEKTPOHOB.
HaGumiozienue COBMECTHO € MEAaroroM CIUIOIIHBIX M JMHEHYaThIX CIIEKTPOB M3JIyYSHHsS Pa3INYHBIX
BerecTB. OOBSICHEHHE C ONOPO HAa AMTAKTHYECKUI MaTepHall IMHEHYaThIX CIIEKTPOB U3ITyUIEHUS.

Ctpoenne
aTOMHOTO siApa
(6 1)

PagnoaktuBHOCTH. Anbgha-, bema- u eamma-
usnyuenus.  CTpoeHME  aTOMHOTO  ffpa.
Hyxnonnas modens amomnozo aopa. Mzomonewi.
Paouoaxmuenvie npespawenus. Iepuoo
noaypacnada amomHsix s0ep.

Jemoncmpayuu

1. CriexTpbl H3ITy9YEeHUS U TTOTIIOIICHUS.

2. CnexTpbl pa3jIMuHbIX Ta30B.

OO0cyxIeHHe COBMECTHO C I€1aroroM BO3MOKHBIX IHITOTE3 O MOJIENSIX CTPOSHHUS sIIpa.

Omnpenenenne Mo cXeMe ¢ MCIO0Ib30BaHNEM METOJMYECKOT0 Marepuala Moj PyKOBOJCTBOM IeJarora
COCTaBa siJep IO 33/JaHHBIM MacCOBBIM M 3apsA0BBIM YHCIAM U IO TOJIOXEHHIO B NEPHOANYECKON
cucreme 31eMeHToB (MC — xumus).

AHanu3 ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy MO PyKOBOACTBOM IeJlarora NU3MEHEHHsI cocTaBa sapa
1 €ro MOJIOXKEHHs B IIEpHOIMUECcKOil cucteme npH [ -paguoaktuBHocTH (MC — Xumus).
HccnenoBanne ¢ MOMOIIBIO MEarora TPeKoB [ |-4acTHIl IO TOTOBBIM (oTorpadusM.

HaGmonenue 3a neMoHCTpanued paboThl H3MEPEHUS PAJAHAMOHHOTO (pOHA C TOMOIIBIO TO3UMETPA,
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3. Criektp Bomopoa.

4. Habmonenue TpekoB B kamepe Bunbcona.

Jlabopamopnuvie padomot u onvimol.

1. Habmooenue cniowhvblx u JUHEUHamvlx
CHEKMPO8 U3LYyUeHUsL.

2. UccnenoBanue TPEKOB: HU3MEpEHUE
SHEPTrUM YaCTHUIBI MO TOPMO3HOMY MyTH
(mo ¢ororpadusam) (WM DIEKTPOHHAS
JIEMOHCTPAIIHSA).

OLIEHKA €T0 HHTCHCUBHOCTH.

AHanu3 COBMECTHO C TMENaroroM OMOJIOTMYECKUX H3MEHEHHH, MPOMUCXOIIIUX MOJ AeHCTBHEM
paaroakTuBHBIX M3nydeHuit (MC — OGuonorus).

HaGmonenue neMoHCTpanyu 00 HMCHOJB30BaHWE PaJMOAKTHBHBIX HM3Ny4eHui B Meauiune (MC —
6uosorus).

SnepHble
peaxuuu (7 4)

SlmepHble peakiuu. 3aKOHBI COXpaHEHHS
3apsiIOBOTO M MAaCCOBOTO YHCEIl. DHepeusi C8si3u
amomnbix  s0ep. Cea3b Maccvl U IHEpIUlU.
Peaxyuu cunmesa u denenusi sioep. Ucmounuxu
onepeuu Coanya u 36¢30 (MC).

Snepnas JHEpreTukKa. Heticmesus
PAOUOGKMUBHBIX — UBTYYEHUl  HA  Jicusble
opeanuzmol (MC).

Hemoncmpayuu
1. Pabota c4yéTunKa HMOHMU3UPYIOLIUX

H3ITy4YEHUH.

2. Peructpamus  W3IyYeHHWS ~ HPUPOIHBIX

MHHEPAJIOB U IIPOAYKTOB.

Jlabopamopnvie padbomot u onvimul.

1. U3mepenne pagwoakTHBHOTO (oHa (¥UTH
3JIEKTPOHHAS IEMOHCTpAITH).

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 aeicTBUs ¢ ONMOpPOM Ha aaropuT™M, NpEABApUTEIBHO
pa3o0paHHBII COBMECTHO C IIEAAaroroM C HCIIOJIb30BaHHEM 3aKOHOB COXPAHCHHS MAaCCOBBIX H
3apAJOBBIX YHCEN HA ONpENENICHWE Pe3YNbTaTOB SACPHBIX PEaKLUii; aHaIW3 BO3MOXKHOCTH WIH
HEBO3MOXXHOCTH SIACPHON PEaKIHy.

O1leHKa ¢ TIOMOILBIO [1e/1arora SHEPTUH CBSI3M SIAEP C UCIOJIb30BaHuEeM (HOpMYJIbl DHHINITEHHA.
OO6cyXIeHre COBMECTHO C IeJaroroM IEpCIeKTHUB HCIOIb30BAaHUS YNPABIAEMOIO TEPMOSAEPHOTO
CHHTE3a.

OOcy)XIeHHE COBMECTHO C IIEIAaroroM MPEUMYIIECTB M JKOJIOTMYECCKHX MPOOJIEM, CBS3aHHBIX C
saepHoi 3HepreTukoit (MC — 3konorus).

IoBTOpPHUTEIHLHO-00001IaI0IIMIT MOAYJIb (9 4)

Cucremaru3anus
u 00001eHne
MPEAMETHOTO
coJieprKaHus

U OmbITa
JIeSITEIIbHOCTH,
pruoOpe-TEHHOTO
IIPU U3YYCHHUHU
BCETO Kypca
¢bu3uKn

O6o0mieHne  comepKaHus — KaKIOro W3
OCHOBHBIX paszenos Kypca ¢busuku:
MEXaHUYCCKHUE, TCIJIOBBIC, DJICKTPOMArHUTHLIC,
KBaHTOBBIC SIBJICHUSL.

HayuHbIii MeTOIl TO3HAHUS U €T0 peau3allus
B (PM3UYECKUX HCCIICTOBAHISIX.

CBs3b (PUMBWKH M COBPEMCHHBIX TEXHOJIOTHI B
obOnactu mepenadn WHGOPMAIMH, JHEPTETHKE,
TpaHCIOPTE

BrimonHenne ¢ moMombl0  memarora  y4eOHBIX  3alaHWi, TpeOYIoIUX  JIeMOHCTpaIuu
KOMIIETEHTHOCTEH,  XapaKTepU3yIOIIMX  E€CTECTBEHHOHAy4YHYI)  I'DPaMOTHOCTh: MIPUMEHEHHUS
MOJYYCHHBIX 3HAHUN ISl HAYYHOTO OOBsSCHeHHsS (U3UYECKUX SIBICHUNA B OKPYXKAMOIeH MPUpPOIE
Y TIOBCETHEBHON JKHM3HU, a TAKXKE BBIABICHUS (PU3HMUECKUX OCHOB pSAAa COBPEMECHHBIX TEXHOJIOTHH;
MPUMEHECHHST OCBOCHHBIX SKCIICPUMCHTANBHBIX YMCHHH JJISI MCCIICAOBAHUS (PU3MUYCCKUX SIBICHUMA, B
TOM YHKCJI€ ISl IPOBEPKU T'MIIOTE3 U BBISIBICHUSI 3aKOHOMEPHOCTEMH.

Pemrenue TUNOBBIX pacuéTHBIX 3aAad B 1—2 JeicTBUsS ¢ ONMOpPOM Ha alNropuTM, MNpeABapUTEIbHO
pa30o0paHHBIl COBMECTHO C MIENAroroM, B TOM YHCIIE MPEIIIONIATaoNINX UCIIONb30BaHe (HU3HISCKON
MOJICJIA 1 OCHOBAHHBIX Ha COJICPIKAHUH PA3IHMYHBIX Pa3/IeiioB Kypca QU3HKH.
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[Ipu pa3paboTke paboueil NporpaMmbl B TEMATHYECKOM IUJIAHUPOBAHMM JOJDKHBI OBITh yYTE€HBI BO3MOYKHOCTH
MCIIOJIb30BaHUs 3JIEKTPOHHBIX (LM(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIOUIMXCA y4eOHO-METOJAUYECKUMHU MaTepuaiaMu
(MyTbTUMEIUHHBIE TIPOTPAMMBI, SJICKTPOHHBIC YIYEOHUKH U 3aJJAYHUKH, JIEKTPOHHbIE OMOIUOTEKH, BUPTYyalbHbIE Tab0paToOpuy,

UTPOBBIE MIPOTPaMMbI, KOJUIEKIIUU HIU(PPOBBIX 00pa30BaTENIbHBIX PECYPCOB), PECAUTU3YIOIIMX AUIaKTHUYecKrue Bo3MoxkHOocTH MKT,
coJiepKaHUe KOTOPBIX COOTBETCTBYET 3aKOHOIATENIHLCTBY 00 00pa30BaHUH.
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