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[TOACHUTEJIbHAS 3AIINCKA

AgnantupoBaHHasi paboyas mporpamma 1o ¢Gu3mke A 00ydaroluXxcs ¢ 3a1ep>KKOn
ncuxudeckoro passutus (maigee — 3[IP) Ha ypoBHE OCHOBHOTO 00mIEr0 OOpa30OBaHUS
NOJArOTOBJICHa Ha oOcHOBe DenepalbHOTO TOCYAApCTBEHHOTO 00pa3oBaTEebHOTO
CTaHmapTa OcCHOBHOro oomero o6paszoBanusi (Ilpukaz Munnpocsemenus Poccum ot
31.05.2021 r. Ne 287) (mamee — DPI'OC OOQO), DenepanbHON aaaNTHPOBAHHON
o0pa3oBaTenpHON TPOrpaMMbl OCHOBHOTO 0O0IIero oO0pa3oBaHUs IJisi OOYYaromuXcCs C
OrpaHUYECHHBIMA BO3MOXXHOCTAMH 3710poBbs (IIpukaz Munnpocsemienuss Poccun ot 24
HOsiOpss 2022 1. Ne 1025), denepanpHoil pabodeil mporpaMMbl OCHOBHOTO OOIIETro
oOpazoBaHus 10 ydyeOHoMmy tipeamery «®duszuka» (06a30BbIi ypoBeHb), KoHmeniuu
npenojaBanusi yueOHoro mpeamera «®Dduszuka» B 00pa3oBaTENbHBIX OpraHU3alUAX
Poccuiickoit deneparuu, peann3yronmx OCHOBHBIE 00Ie00pa3oBaTeIbHbIE MTPOTrPAMMBI,
®denepanbHO pabouelt mMporpaMMbl BOCIIMUTAHMS, C YYETOM pacipeielIeHHbIX 0 KilaccaM
poBepsieMbIX TpeOoBaHUN K pe3ysbraraM ocBoeHus DenepaibHON aganTUPOBAHHOU
o0pa30BaTeNbHON MporpaMmbl OCHOBHOT'O 0OIIEro oOpa3oBaHMs A OOy4YarOIIUXCS C
3a/1EPKKOU IICUXUYECKOTO PA3BUTH.

O01mas xapakTepucTuKa y4e0HOro npeamera « Puzuka»

Vuebnsiii  npenmer — «Duzmkay  ABIASETCS  CHUCTEMOOOpPA3yIOMIMM IS
€CTECTBEHHOHAYYHBIX MPEIMETOB, TOCKOIbKY (HU3NYECKHE 3aKOHBI MHPO3TAHHS
SBIISIIOTCS OCHOBOHW COJIEp)KaHUsI KypCOB XMMHH, OMOJOTHH, reorpa@uu U acTPOHOMHHU.
®u3uka BOOpYX,aeT OOYYAIOIIMUXCS HAayYHBIM METOJOM TO3HAHUSA, TO3BOJISIONIUM
MoJIy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYXKAIOILEM MHUPE.

[TpenMer MakcuMaabHO HAIpaBiIeH Ha (POPMHUPOBAHUE MHTEpEca K MPUPOAHOMY H
COLIMAIBHOMY MUPY, COBEPILIEHCTBOBAHKE MMO3HABATEIBHONU JIEATEIBHOCTH 00Y4YarOIIUXCs
c 3IIP 3a cuer oOBIaAEHUS MBICIUTEIbHBIMU OIEpPAlUsIMU CpaBHEHHUs, O0OOIICHMS,
pa3BUTHE CIOCOOHOCTH apryMEHTHPOBAaTh CBOE MHEHHE, (POPMHUPOBAHUE BO3MOMXKHOCTEH
COBMECTHOM JIE€ATEIBHOCTH.

N3yyenue Qusuku crnocoOCTByeT pa3BuTuio y oOywaromuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpaKeHMs,  (PYHKIMOHAIHHOW  TpPaMOTHOCTH,  YMEHUS
BOCIIPUHUMATh U KPUTHYECKH aHAJIM3UPOBaTh HWH(OpMAIMIO, TPEICTaBICHHYIO B
paznuyHbIX (popmax. 3HAYUMOCTH TMpeAMeTa JUIsl Pa3BUTUA >KHU3HEHHOW KOMIICTCHIINH
oOyJaromuxcst 3aKI09aeTCs B YCBOSHIUH OCHOBBI (DU3MUECKUX 3HAHUH, HEOOXOAMMBIX JIJIsI
MOBCEHEBHOM *U3HM; HABBIKOB 3/I0POBOTO M OE30IaCHOTO JIJIsl YEJIOBEKA U OKPYIKaIOIIeH
€ro cpenbl o0pa3a ®Ku3HHU; POPMUPOBAHUU IKOJIOTHUECKON KYJIbTYPHI.

[Iporpamma oTpakaeT cojep:kanue oOydeHus mnpeameTy «Dusuka» ¢ y4eToMm
0CcOOBbIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuaronuxcsi ¢ 3IIP. OBnagenue mgaHHBIM
y4eOHbBIM IIPEIMETOM IMPEACTABISET ONMPEACICHHYIO TPYIHOCTh it oOyuatomuxcs ¢ 311P.
OTO CBSI3aHO C OCOOCHHOCTSIMH  MBICIUTEIBHOW JEATEIBHOCTH, TEePHUOTUICCKIMHU
KOJICOaHUSIMU BHUMAaHUS, MajbiM 00BEMOM TaMSITH, HEIOCTATOYHOCTBIO OOIIEro 3araca
3HAHWM, TIOHI)KCHHBIM II03HABATEIBHBIM HMHTEPECOM M HHU3KHUM YPOBHEM PEUYEBOTO
pa3BUTHA.



Jnsa mpeomoneHus TPyOHOCTEH B M3y4YeHHUH Y4yeOHOro mpeamera «Dusmkay
HeoOXoauMa ajanTalus o0beMa M XapakTepa yueOHOro Marepuaja K IO3HaBaTeJIbHBIM
BO3MOKHOCTSIM JAaHHOM KaTeropuu OOy4YaroIMXCsl, YYET UX OCOOEHHOCTEW pa3BUTHSL:
UCIIOJIb30BAHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX W  MEKIIPEAMETHBIX  CBS3EH,
IIOCTENIEHHOE YCIIOKHEHUE U3y4aeMOro Marepurana.

JlanHas nmporpamMma KOHKPETH3UPYET COJEpKaHWE IPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSAMH 0Opa30BaTENbHOTO CTaHIAPTa, PEKOMEHAYEMYIO
MOCIIEAOBATEILHOCTh HM3YyUEHHUSI pAa3AeNoB (PU3UKA C YYETOM MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€d, JIOTMKM  Y4e€OHOro  Ipolecca, BO3paCTHbIX U
MICUXOJIOTHYECKNX ocoOeHHocTel oOyuaromuxcsi ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIEro
oOpa3oBaHMsl, ONpEeNIIeT MUHUMAIbHBIN HAa0Op OMBITOB, JEMOHCTPAILHA, MTPOBOAUMBIX
YUUTEJIEeM B KJIacce, JIaDopaTOPHBIX pabOT, BHIMOIHIEMBIX 00YJarOIIUMHUCS.

MeTtonnueckoid OCHOBOM M3yuyeHus: Kypca «Pu3nKay Ha ypOBHE OCHOBHOTO OOILIETO
oOpa3oBaHMsl  SIBJISIETCS.  CUCTEMHO-JCSTENIbHOCTHBIM  MOAXOJ,  0OeCleynBaIOUINil
JOCTUKEHHE JIMYHOCTHBIX, METANpPEeIMETHBIX U MPEeIMETHBIX 00pa30BaTeNbHBIX
pE3yNbTaTOB IOCPEICTBOM OpraHU3allid AaKTUBHOW IO3HABAaTEIbHOW JEATEIBHOCTH
oOyyaroluxcsl, 4T0 O4E€Hb BaXXHO npu o0yuyeHuu aereit ¢ 3I1P, 11t KOTOpBIX XapakTepHO
CHW)KEHHUE MO3HABATEIbHON AKTUBHOCTH.

Hesan u 3axa4yu n3y4ennst yueOHoro npeamera « Dusuka»

Obwue yeru wu3ydeHuss yuyeOHoro mpenmera «@Du3nkay MPEACTABICHBI B
denepanbHOM paboueii mporpaMMe OCHOBHOTO 00111ero oOpa3oBaHus.

OCHOBHOW TIe/IbI0 O0y4YeHUs JeTed C 3aJCP>KKON TMCHUXUYECKOTO pa3BUTHUS Ha
JAHHOM TIpEJMETE SBISETCA: TOBBIINICHUE COLMAIBHON ajamnTaluu JeTed uepes
npuMeHeHne (U3NIECKUX 3HAaHUH Ha TIPAaKTHKE.

Jns oOywaromuxcs ¢ 3IIP, Tak e, kKak W AJi1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB, OCBAMBAIONIUX OCHOBHYIO 00pa30BaTEIbHYIO MPOTPaMMYy, JOMHHHUPYIOIIEE
3HAYCHHE MMPUOOPETAIOT TaKUE yeiu, KaK:

. npuoOpeTeHnue uHTepeca U crpemiieHus oOyvaromuxcsi ¢ 3IIP k HaydHOMY
M3YYCHUIO TIPUPOJIBI, pa3BUTHE WX HHTEIJICKTYaJbHBIX U TBOPYECKUX CITIOCOOHOCTEH;

- pa3BuUTHE 0a30BBIX TPEIACTABICHUH O HAYYHOM METOAC TIO3HAHUSA W
(dhopMHUpOBaHUE UCCIIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

- dbopMupoBaHNE HAYYHOTO MUPOBO33PEHUS, HA JOCTYITHOM JUIsl 00yJarOIINXCs
c 3I1P ypoBHe, kKak pe3ynbrara U3y4eHHUs] OCHOB CTPOEHUS MaTepuu M (PyHIaMEHTaTbHBIX
3aKOHOB (DU3UKU;

- dbopMupoBaHUE TPENCTABICHUNA O POIM (GU3UKUA [JIT PA3BUTUS APYTUX
€CTEeCTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHIA.

JlocTuxeHre dTUX 1iefiel 00ecreuynBaeTCsl peIIeHUEM CISIYIOINX 3a0ay.

- npuoOpeTeHre 0a30BbIX 3HAHWM O JAMCKPETHOM CTPOCHHMM BEILECTBa, O
MEXaHUYECKHUX, TETUIOBBIX, AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
. OpUOOpEeTeHNEe YMEHUN OMMCHIBATH U OOBICHATH (PU3UYECKUE SIBIICHUS C

MCIIOJIb30BAHUEM TIOJyYEHHBIX 3HAHUHM U C ONOPOM Ha IJIaH/CXeMYy,



. OCBOCHHME METOAOB  pEIIEHUS MPOCTEHINMX  pacuy€THBIX 3agady  C
HCIIOJIb30BaHHEM (PU3NYECKUX MOZEIIEH ¢ OIOpoil Ha AITOPUTM;

- pa3BUTHE yYMEHUUN HAONIONATh MPHUPOTHBIC SIBICHUS M BBIIOIHATH OIIBITHI,
nabopatopHbie pabOTBl M OSKCHEPUMEHTAJIbHBIE MCCICNOBAHUS C HCIOJIH30BAHUEM
M3MEPUTENLHBIX PHOOPOB (I10]] PYKOBOACTBOM YUHUTETIS);

- ocBoeHHe NPUEMOB paboThl ¢ HHPOpPMAIUEH (UIUIECKOTO COACPHKAHUS,
BKJIIOUasi MH(POPMALIMIO O COBPEMEHHBIX IOCTHKECHUSX (U3UKH, aHAJIU3 U OLICHUBAHHE
uH(bOopMaI;

. 3HAKOMCTBO cO c(epamu npodeccuoHaTIbHON JIeATEIbHOCTH, CBA3aHHBIMU C
(bu3MKOI, 1 COBPEMEHHBIMH TEXHOJIOTHUSMHU, OCHOBAHHBIMU Ha JTIOCTIXKEHUAX (DHU3HUECKOM
HayKH.

Ocob0enHocTH 0TOOpa M aJanTALUM Y4e0OHOIr0 MaTepuaJia no gpusnke

OcHoBoil 00yueHus oOywaromuxcsi ¢ 3[IP Ha mpeameTax ecTECTBEHHOHAYYHOIO
LMKJIA SIBJSIETCS PA3BUTUE Y HUX OCHOBHBIX MBICIUTENBHBIX OMNEPALMI (aHAIU3, CUHTE3,
CpaBHEHUE, OOOOIEHHE) Ha OCHOBE BBINOJHEHUS pAa3BUBAIOIIMX  YHPAKHEHUM,
dbopMHpOBaHHE TPUEMOB YMCTBEHHOW palOThl: aHAIM3 MCXOAHBIX  JIAHHBIX,
IJIAHUPOBAHKME MaTepuala, OCYUIECTBICHUE MO3TAMHOIO M MUTOTOBOTO CaMOKOHTPOJS, a
TaK)K€ OCYUIECTBJISIETCS JIMKBUJALMS MPOOEIOB B 3HAHUSAX, 3aKPEIUICHHE W3Y4YEHHOTO
MaTepuaiga, OTpadOTKa aJlropuTMOB, IOBTOPEHHE IMpoWJeHHOro. bonblioe 3HaueHue
NPUIAETCS YMEHUIO paccKa3aTh O BBIIOJHEHHOW paboTe C MpaBUIBHBIM YHOTpPEOJIECHUEM
COOTBETCTBYIOILIEH TEPMHUHOJOTUU U COONIOJICHUEM JIOTUYECKUX CBA3E€H B HM3JIaraeMom
marepuane. Jna oOydaromuxcst 3I1P Ha ypoBHE OCHOBHOTrO 00IEro oOpa3oBaHus TO-
IIPEXKHEMY SBIIIFOTCS XapaKTEPHBIMHU: HEIOCTATOYHBIA YPOBEHb Pa3BUTHUS OTIEIbHBIX
NICUXUYECKUX MPOLECCOB (BOCIPHUATHS, BHUMAHUS, MaMATH, MBIIUICHUS), CHUKCHHBIN
YPOBEHb MHTEJUIEKTYaJIbHOTO Pa3BUTHSI, HU3KUI YPOBEHb BBIOJIHEHUS YU€OHBIX 3aJaHU,
HU3Kas yCHemHocTh o00yuyeHus. Ilostomy mnpu wu3ydeHuum @usuku Tpedyercs
1IeJICHANPaBJICHHOE MHTEUIEKTyaldbHOe pa3BuTue oOydatomuxcsa ¢ 3I1P, orBevaromee nx
OCOOEHHOCTSIM M BO3MOKHOCTSIM. YueT ocoOeHHocter oOyuaroniuxcst ¢ 3IIP tpebyer,
YTOOBI IPH U3YYEHHH HOBOTO MaTepHvasia 0053aTelIbHO MPOUCXOANIIO MHOTOKPATHOE €ro
MOBTOPEHUE; PACHIMPEHHOE PACCMOTPEHHUE TEM U BOIPOCOB, PACKPBIBAIOUIUX CBSI3b
(U3HUKY € )KU3HBIO; aKTyaIM3alUsl IEPBUYHOTO )KM3HEHHOTO OIbITAa O0YYArOIIUXCS.

VYcBoeHHe MporpaMMHOTO MaTepHralia no (U3HUKe BBI3BIBACT OOJIBIINE 3aTPYIHEHUS
y oOyuatomuxcst ¢ 3[IP, mostomy Teopusi usydaercst 6€3 BBIBOJIOB CIOXKHBIX (HOPMYIL
3anaum, TpeOyromKe NPUMEHEHHsI CJIOKHBIX MaTeMAaTUYECKUX BBIYMCICHUN U Gopmyd, B
OCOOCHHOCTH TaKMX TeM, Kak «MexaHuyeckoe IBUKEHHE», «ApPXHUMEIOBA CHIIAY,
«MexaHnuecKkasi IJHEprus», « ANEKTPUUECKUE SBICHUS», « DIEKTPOMArHUTHBIE SBIICHUS,
pelarTcs B KJIAaCCE ¢ MOMOILBIO YUUTEIS.

Oco0oe BHUMaHUWE NpPHU HU3YYEHUU Kypca (UBUKKA YJIENIsSeTcss IOCTAHOBKE H
OpraHu3alMh JKCIEPUMEHTA, a TaKXe MPOBEICHUIO (MPEUMYIIECTBEHHO Ha KaXXIOM
YpOKE) KPaTKOBPEMEHHBIX NEMOHCTpPALM (BO3MOXKHO C HCIOJb30BAHUEM DJIEKTPOHHOM
nemoHcTpauuu). HekoTtopeie Tembl 0043aTENbHO JODKHBI  BKIIIOYATh  ONOPHbBIE
nabopaTopHble pabOThl, KOTOPBHIE pPAa3BUBAIOT YMEHHUE MOJb30BAThCS MNPOCTEHITUMU
npubopamu, aHAIU3UPOBATH MIOJIyYEHHbIE JaHHbIE. B CBSA3M ¢ 0COOEHHOCTSMU MOBEACHMUS
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u JnesatenbHOCTH oOydaromuxcs ¢ 3P (pacTopmokeHHOCTh, HEOPraHM30BAaHHOCTH)
PEeIyCMOTPEH CTPOKAUIIUN KOHTPOJIb 32 COOJIOJICHUEM MPaBUJI TEXHUKU O€30MMacHOCTH
U MPOBEJICHUY JTA00PATOPHBIX U MPAKTUUECKUX PadOT.

bonbmoe BHUMaHue nipu uzydeHuu ¢uszuku nojapoctkamu ¢ 3I1P obpamiaercs Ha
OBJIAJICHUE UWMHU TPAKTUYECKUMH YMEHUSIMU U HaBbikaMu. [IpemycmarpuBaercs
yMEHbIIEHUE 00beMa TEOPETUUYECKUX CBEJICHUM, BKIIIOUEHHE OTACIbHBIX TEM I LEJbIX
pa3lieJIoB B MaTepuaibl st 0030pHOTO, O3HAKOMUTEIBHOTO WM (HaKyJIbTaTUBHOIO
uzydeHnus. llpemnaraercst ymeHblieHHEe 00beMa MAaTEMAaTUYECKUX BBIUMCICHHNA 3a CUET
YBEJIMYEHUS! KAYECTBEHHOTO OMMCAHUS SBJICHUI U MPOLIECCOB

JlocTaTouyHOE KOJMYECTBO BPEMEHU OTBOJHUTCS Ha PACCMOTPEHHE TEM U BOIPOCOB,
PaCKpBIBAIOMINX CBSI3b (DPU3UKH C KU3HBIO, C TEMU SBICHUSMHU, HaOIIOCHUAMU, KOTOPHIE
XOPOIIO U3BECTHHI YUYCHUKAM U3 X KU3HEHHOTO OTBITA.

MaxkcuManbHO HCIONB3YIOTCS MEXKIIPEAMETHBIE CBS3M C TaKUMHU JUCIUILIMHAMH,
Kak reorpadus, xumusa, Ouosorus, T.K. oOyuatommuecs ¢ 3[IP ocoOeHHO HYyXIalOTCs B
IPETNOAHECEHUH OJHOTO M TOTO K€ y4eOHOro MaTepuasa B pa3jMuYHBbIX aCIEKTax, B €ro
BapbUPOBAaHUU, B HEOJHOKPATHOM IOBTOPEHHUU U 3aKPEIJICHUM MOJIYYEHHBIX 3HAHUM U
npakTHueckux ymeHuil. I1o3Bossiss paccMaTpuBaTh OJMH U TOT )K€ Y4eOHBIM MaTepual C
pa3HbIX TOYEK 3pEHUs, MEXKIPEAMETHbIE CBSI3M CIOCOOCTBYIOT €ro Jy4llemy
OCMBICJIEHHIO, 00Jiee NPOYHOMY 3aKPEIUICHUIO MOJTYYEHHBIX 3HAHUN U MPAKTUYECKUX
YMEHHUM.

IIpumepHsbie BUABI AesATeabHOCTH oOyuawomuxcsa ¢ 3IIP, o0yc/ioBjIeHHbIe 0CO0BIMU
o0pa3zoBaTeJbHBIMU NMOTPEOHOCTAMH M O0ecreYuBAKIIHE OCMbICIEHHOE OCBOCHHUE
coJiepkaHuM 00pa3oBaHus MO npeaMery «Du3ukKa»

[IpumepHass Temartuyeckass W TEPMHHOJOTHYECKAs JIEKCMKAa MO Kypcy (u3uku
cootBeTcTBYeT DOIT OOO.

Copnepxanue BUIOB JaesTenbHOocTH oOydaromuxcs ¢ 3[IP wa ypokax dusuku
ompenensieTcss UX OcOOBIMH 00pa3oBaTENbHBIMU TOTpEOHOCTAMHU. [loMuMO MIHPOKO
ucnonb3dyembix B @OII OOO o6mux nams BceX 00y4aromuxcsi BHAOB JESTEIHHOCTU
cleAyeT YCWIUTh BHUJIbl JIEITCIBHOCTH, CIEeUU(PUUYHBIC ISl JAaHHOW KaTeropuu AeTeH,
00€eCreynBaOIMEe OCMBICIEHHOE OCBOEHHE COAEpKaHud OOpa3oBaHMs IO MPEIAMETY:
YCUJIEHUE MPEIMETHO-NIPAKTUYECKONU JIEITEIIbHOCTH C aKTUBU3AIUENH CEHCOPHBIX CUCTEM;
OCBOEHHE MaTepHajia ¢ OMOPOM Ha aJrOPUTM; «IIOIIArOBOCTh» B M3YYCHHUU MaTepHUalIa;
WCIIOJB30BaHUE JIOTIOJHUTEILHON BU3YaJIbHOM OMOpPHI (CXEMBbl, I1a0J0HBI, OMOPHBIE
TaOJUIIbI); pPEUYEBOM OTUET O TpoIlecce M pe3yibTare ACsATEIbHOCTH; BBITTOJIHEHUE
CIICHMAIBHBIX  3aJlaHUl,  OOECMEUMBAIOIIMX  KOPPEKIMI0  PEeryjsanud  y4yeOHO-
MMO3HABATEJILHOM JCSITEIIBHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

Jnst  oOyuarommxcs ¢ 3IIP  cymiecTBeHHBIM SIBISIIOTCS TPUEMBI  pabOTHI  C
JIEKCUYECKUM MaTepHralioM 1o mpeamety. [IpoBoautes cnenuanbHas padboTa 1Mo BBEJACHUIO
B AKTUBHBIA CJIOBapb OOYyYaIOIIUXCS COOTBETCTBYIOLIEH TepMHUHOJOTHHU. M3ydaemble
TEPMUHBI BBOJSTCS Ha TOJMCEHCOPHON OCHOBE, OOs3aTeNbHA BU3yalbHas TOJJIEPIKKa,
aNTOPUTMBI PAbOTHI C OIIPEIeTICHUEM, OTIOPHBIE CXEMBI JIJIsI aKTyaTH3allid TEPMUHOJIOTHH.



B cBsi3u ¢ ocoObiMu 00pazoBaTeabHbIMU OTpeOHOCTIME o0yyatomuxcs ¢ 3[1P, mpu
IUIAaHUPOBAHUM pabOThl yUYEHUKAa HAa YPOKE CJIEAYyEeT NPUIEPKUBATHCA CIEAYIOLIUX
MOMEHTOB:

1. Ilpu ompoce HEoOXOAMMO: AaBaTh aJrOPUTM OTBETA; Pa3pellaTh MOJIb30BATHCS
IUTAaHOM, COCTaBJIEHHBIM IPU HOJTOTOBKE JOMAIIHETO 33/JaHUS; JaBaTh OOJbIIE BPEMEHU
TOTOBUTBCSI K OTBETY Yy [JOCKHM; paspeliartbh JejaaTh IPeIBAPUTENIbHbIE 3aIllCH,
[I0JIb30BAThHCS HArJISAHBIMU TOCOOUSMHU.

2. [To BO3MOKHOCTH 3a/1aBaTh 00YYArOIIMMCS HaBOJSIINE U YTOYHSIONINE BOIIPOCHI,
KOTOPbIE IOMOTYT UM IOCJEN0BATEIBHO U3JI0KUTh MaTepHUal.

3. Cucremarnyecku IpPOBEPSITh YCBOEHUE Marepuaja I0 TEeMaM YpPOKOB, I
CBOEBPEMEHHOT0 OOHAPYKEHHUS MPOOEIIOB B MPOIIEAIIEM MaTepHare.

4. B mpoliecce M3y4eHHsI HOBOTO MaTepHajia BHUMaHUE YUYEHHUKOB OOpamaeTcs Ha
HaunOoJiee CJIOXKHBIE pa3/ieibl u3ydyaemoil Tembl. HeoOxonaumo yarnie oOpaimarbesi K HUM €
BOIPOCaMH, BBICHSAIOIIMMU OHMMAaHUE y4eOHOTOo MarepHalia, CTUMYJIMPOBATh BOIPOCHI
IIPU 3aTPYIHEHUSAX B YCBOCHUHM HOBOT'O MaTepHala.

Mecto yueOHOro npeamera «@u3uKa» B y4eOHOM IJIaHe

B coorBerctBUM ¢  @DenepaidbHbIM  TOCYAapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00IIero oOpazoBaHusi yueOHBI mpeamer «Dusuka» BXOJIUT B
MpeAMETHYIO 00s1acTh «ECTeCTBEHHbIE HAYKW» U SIBISETCS 00S3aTEIbHBIM VISl U3yUCHHUS.
Conepxanue yyebHoro npenmera «Pusnkay, npeacraBieHHoe B denepanbHoil padoueit
nporpamme, cooTBeTrcTByeT GPI'OC OO0, denepanbHOil 00pa3oBaTeIbHON MpPOrpaMme
OCHOBHOTO 001miero oopaszoBanusi, deaepanbHON aJanTUPOBAHHOW O00pa30BaATEIBHON
mporpaMmMe OCHOBHOTO 00IIero oOpa3oBaHusi Juisi OOydYaloIMXCA C  33JePKKOM
MCUXUYECKOTo pa3Butus. OOIee YUCIIO YacOB, PEKOMEHIOBAaHHBIX JJIsI U3yUeHUS (PUBUKH
Ha 06a30BOM ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIeJ0), B 8 Kjacce —
68 yacoB (2 yaca B Heziento), B 9 kinacce — 102 yaca (3 yaca B HE/IeIIO).



COHEPXAHUE YUYEGEHOI'O [TPEJAMETA «®U3UKA»

7 KIIACC

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

®uzuka — Hayka o npupone. Asnenus npuponsl (MC). dusnyeckue SBICHUSA:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeluuuHbl. 3Mepenue puznueckux BenuduH. Quauueckue npubopbl.
lloecpewnocmo usmepenuti. Mex1yHapoIHasi CHCTEMA €IMHUII.

Kak ¢u3uka u apyrue ecTecTBEeHHBIC HAYKW HW3Y4alOT TPUPOAY. EcmecmeenHo-
HAYUYHbIL Memoo NO3HAHUA: HAOII00eHue, NOCMAHOBKA HAYYHO20 80NPOCA, 8blOBUNCEHUE
eunomes, IKCHEPUMEHM NO NpoGepKe 2unomes, 00vACHeHUe HaOI00aemMo20 AGIeHUs.
Onucanue gusuueckux si81eHUti ¢ NOMOWbIO MOOeNel.

[IpenmMet u MeTO bl (PU3UKH.

Hemoncmpauuu
1. Mexannueckue, TeIIOBbIE, AIEKTPUIYECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.
2. duszndeckue MpUOOPHl W Mpolieaypa MPSIMBIX H3MEPEHUN aHAJIOTOBBIM M

U (POBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimoul

1.Onpenenenrie  LEHBI  JIETICHUST  U3MEPUTEIBHOrO  mpubopa  (MCHOIB3Ys
TEXHOJIOTUYECKYIO KapTy IKCIIEPUMEHTA).

2. I3MepeHne pacCTOsSHUM.

3. U3mepenne 00bEMa )KUIKOCTH U TBEPAOTO Tela

4. Onpeoenenue pazmepos mMaivlx mei.

5. U3mepenune Temmeparypsl MPU TOMOIIH KUAKOCTHOTO TEPMOMETpa M JTaTYhKa
TEeMITepaTypHhI.

6. IIposedenue ucciedosanus no npogepke 2unome3svl. 0AILHOCMb NOJIEMA WAPUKA,
NYWEeHHO20 20PU30OHMANILHO, meM Dobuie, YeM 0obule 8b1COMaA NYCKda.

Pa3znea 2. IlepBoHayaibHbIe CBeJICHUA O CTPOCHUM BelIeCTBA

CrpoeHue BeliecTBa: aTOMBI U MOJICKYINBI, ux pazmepwvl. Onvimsl, 00KA3bl8AIOUUE
OUCKpemHoe cCmpoetue 8eujecmad.

JIBmxeHue dactull BemiectBa. CBsi3b CKOPOCTU JIBUKEHUS YaCTHUIl C TEMIEPaTypoil.
bpoyHnoBckoe nBuwxkenue, mudys3us. Bzaumooeiicmeue vacmuy sewecmea: npumsdicesue
U ommanKueatue.

ArperaTHble COCTOSIHMUSI BEIIECTBA: CMPOEHUE 2dA308, MHCUOKOCMEU U MBEPObIX
(kpucmannuueckux) men. Bzaumocesasv medcoy ceolicmeamu 8ewjecms 8 PA3HbIX
AcpecamHvlX COCMOAHUAX U UX AMOMHO-MOAEKYIAPHbIM cmpoeHuem. OcobenHocmu
azpe2amHulx COCMOSHULL 800bI.

Hemoncmpauuu

1.HaGmronenne GpoyHOBCKOTO JBHXKCHUSI.

2.Habmonenue nuddysum.

3. Habniooenue senenutl, 0O0BACHAIOWUXCA NPUMSICCHUEM UIU OMMAIKUBAHUEM
yacmuy eeujecmaa.



Jlabopamopnuie padomul u onvimul

1.Oyenka ouamempa amoma memooom psidos (¢ UCnOIb308aHUeM homozpaguti).

2.01bITHI IO HAOIOACHUIO TEIIOBOTO PACIIMPEHHUS Fa30B.

3.00bITHI 10 OOHAPYXKEHUIO JIEUCTBHUS CHJI MOJIEKYJSIPDHOTO  MPUTSHKEHUS
(271eKMpPOHHAA 0EMOHCMPAUUSL).

Paspnen 3. /IBu:keHne U B3aMMO/I€CTBHE TeJI

Mexannueckoe ABUXKeHHE. PaBHOMEpHOE U HepaBHOMEpHOE ABUKeHHE. CKOPOCTb.
CpeoHnssi ckopocms npu HepagHoOMepHoM O8udiceHuu. Pacdu€T myTu U BpeMeHU JBUKECHHUS.

SBneHne uHepuuu. 3aKox uHepyuu. Bzaumooeiicmsue men Kax npuyuHa U3MeHeHus
ckopocmu osudcenuss mei. Macca xax mepa unepmuocmu mena. 1I10THOCTH BEIIECTBA.
Cé53b nIOMHOCMU C KOIUYeCmBOM MOJEKV 8 eOuHUYye 00béma seuecmad.

Cuila kak XapakTepucTuka B3aumonaeincTBus ten. Cuna ynpyeocmu u 3akoH ['yxa.
Uszmepenue cunvl ¢ nomowvio Ounamomempa. SIBneHue TAroTeHus u cuia Tsxectu. Cuna
msocecmu Ha Opyeux naanemax (MC). Bec tena. HeecomocTh. CioxeHue cui,
HaIpaBJICHHBIX IO OAHOW mpsiMoil. PaBHoxeicTBytomass cun. Cura mpenus. Tpenue
CKOJIbIICeHUsT U mpeHue nokos. Tpenue 6 npupode u mexuuxe (MC).

ﬂemoucmpauuu3
Ha6nronenue MexaHn4eckoro IBMXKEHHUS Tela.

N3MmepeHne ckopoCTH MPSIMOJIMHEITHOTO JBUKECHMUS.
HaOntonenue siBieHUsI THEPIUU.

HaOnronenune naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEJ.
CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TEI.

CrnoxeHue Cull, HalpaBJICHHBIX IO OJTHOU MPSMOM.
JIaﬁopamopubte pabomel u onvimul

N N

1. Omnpenenenrue CKOPOCTH PABHOMEPHOTO [BIDKEHUS (IIApUKa B KHIKOCTH,
MOJIETH DJICKTPUICCKOTO aBTOMOOMIIS U T. 11.)(371eKMPOHHAS OeMOHCIMPAUUL).

2. Omnpenenenue CpenHE CKOPOCTH CKOJBKEHUS Opycka WM IIapuka 1o
HAKJIOHHOM IUIOCKOCTH.

3. Ornpenenenue MI0THOCTH TBEPAOTO TENA.

4, OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskeHus (jedopmariun)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnBITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJIBKEHUS OT Beca

TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBJjieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB

Hasnenne. Cnocodvl ymeHvuieHuss u ysenuueHus oaeglenus. Jlagnenue easa.
3asucumocms 0asnenus 2aza om oovéma, memnepamypul. Ilepedaua oasneruss meeépovimu
menamu, ocuokocmamu u eazamu. 3axon Ilackana. Ilneemamuuyeckue Mawiumbl.
3aBUCMMOCTh  JIaBlieHUs O Kujakoctu oT  rayowmssl.  Coobwarowuecs  cocyoul.
T'uopasnuueckue mexanusmol.

Atmochepa 3emmm u armocdepHoe gaBieHue. [Ipuyunvl CyujecmeosaHus
6030ywiHol obonouku 3emau. Onvim Toppuuennu. HUzmepenue ammocgheproco oasneHus.
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3asucumocms ammocgheprozo oasnenuss om vlcomuvl HAO yposHem mops. [lpubopel ona
usMepenuss ammochepHo2o 0asienus.

Heticmsue dcudkocmu u 2aza HA NOSPYICEHHOE 8 HUX meno. BhITamKkuBaromias
(apxumenoBa) cuna. 3akox Apxumeoa. Ilnasanue men. Bozoyxonnaeanue.

Jemoncmpayuu

1. 3aBUCUMOCTH JaBJICHUS Ta3a OT TEMIIEPATYPHI.

2 ITepenava naBiieHUS )KUAKOCTHIO U Ta30M.

3 CooOmiaromuecs: COCy/bl.

4, I'mapaBnuueckunii mpecc.

3) [IposiBnenue nencTBus aTMOC(EpHOTO TaBICHHUS.

6. 3aBUCUMOCTh BBITAIKUBAIOLIEH CUJIbI OT 00BbEMA MOTPYKEHHON YacTH Tella U
TUIOTHOCTH >KUJKOCTH.

1. PaBeHCTBO BRITATKMBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. VYcioBue miaBaHus TE: MJIaBAaHUE WM MOTPYKEHHE TEJ B 3aBUCUMOCTH OT

COOTHOILICHHSI TUIOTHOCTEN TeJa U JKUJKOCTH.
Jlabopamopnwie pabomul u onvimol

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BoJie OT 00bEMa MOrpyKEHHOHN B
KUJKOCTh YaCTH TeJIa.

2. OnpeneneHre BBITAIKUBAKOIIECH CUIIBI, IEHCTBYIOLIEH Ha TEJO, NOTPYKEHHOE
B JKUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOLIECH CHIIBI, JEMCTBYIOIIEN HA TEJIO B
KHUIKOCTH, OT MacChl TeNa.

4, OnbITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTH  BBITAJKUBAIOIIEH  CHJIBI,

JEUCTBYIOUIEH Ha TEJO B JKUIKOCTU, OT 00bEMA MOTPYKEHHOM B KUIKOCTh YACTH TEJa U
OT IUNIOTHOCTH KUJKOCTH.

S. KoncTpynpoBanue apeomeTrpa Ui KOHCTPYMPOBAHME JIOJKH U ONpPEIEIICHUE
€€ rpy30H0bEMHOCTH.

Pazgea 5. PaGora u MOIIHOCTB. JHEprus

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MeXaHU3MBI: pblUar, OJIOK, HAKJIIOHHAsI TUIOCKOCTh. [Ipasuno pasHosecus
poiuaea. Ilpumenenue npasuna pasnosecus pwlyaea K 010Ky. «3010moe npaguioy
mexanukuy. KITJ] mpocTeix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunemuueckas u nomenyuanvras snwepeus. 1lpespawenue
00HO020 8UO0A MEXAHUYECKOU IHepeUuU 8 Opy20u. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

Hemoncmpauuu

1. [TpuMepbI TPOCTHIX MEXAHU3MOB.

JaGopamopnviepaéomul u onvimol’

1. Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBHKEHUM TeJa 10
TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue ycinoBuid paBHOBECHUS pblyara.

3. N3mepenune KIIJ] HakTOHHOM TWIOCKOCTH (2/1eKMPOHHAA O0EMOHCMPAYUL).

4, N3yuyeHne 3akoHa COXpAHEHUsS MEXAHUYECKOM DJHEPruu (I71eKmpOHHAA
demoncmpayusi).



8 KUIACC

Pa3znen 6. TemioBble siBjIeHHSE

OcHogHble NON0AHCEHUSA MONEKYIAPHO-KUHEMUYECKOU Meopul CMmpoeHUsl 6eujecmsd.
Macca u pazmepvr amomog u monekyar. Onvimsl, noomeeprcoalOwue OCHOBHbLLE
NOJIOAHCEHUST MOJIEKYIAPHO-KUHEMU4ecKol meopuu.

Mopenun  TBEPHOro, JKUIKOTO W  Ta3000pa3HOTO  COCTOSHUM  BEIIECTBA.
Kpucmannuueckue u amopguvie mena. ObOvsicHeHue c80UCME 2A308, JHCUOKOCMEU U
MBEPObIX Mejl HA OCHOBE NONONCEHUU MOIeKYIAPHO-KuHemudeckou meopuu. CMauuBaHue
u KanunisApHsle aenenus. Tennosoe pacuiupenue u cocamue.

Temneparypa. Céa3b memnepamypsbl co CKOPOCHbIO MENi08020 OBUNCEHUS YaACMUY,.

BuyTtpennsist sneprus. Cnocoodwvl usmeneHus 6HympeHHel SHepeuu: menionepeoaud
u cogepuienue pabomvl. Buovl mennonepedauu: menionpo8oOOHOCMb, KOHBEKYUS,
usmyuenue.

KommuectBo Temnotel. Yoenvnas mennoémxocmos  eewecmsa. Tennoobmen u
menyogoe pasHogecue. Ypaguenue meniogo2o baniauca.

IInasnenue u omeepoeganue KpUCmMaiiuieckux eewecms.Yoenonas menioma
naaenenus.llapooopaszosanue u konmoencayus.Ucnapenue (MC). Kunenue. Yoenvnas
menjoma napooopaz08anus.3a8UCUMOCMb MeMNEPamypsbl KUNEeHUsi 0m ammocghepHoco
oaenenus. Brasicnocmo 6030yxa.

DHeprus TOIIUBA. YoenvHas menioma c2opanusl.

Hpunyunovr  pabomor mennosvix oeucameneu. KII[/[ mennosoco osucamensi.
Tennoswvie osucamenu u 3auuma oxkpycaroueu cpeovt (MC).

3axon coxpaHnenus u npeepaweHus sHepauu 8 menaoguvix npoyeccax (MC).

Hemoncmpauuu

1. Ha6nronenue OpOyHOBCKOTO ABUKEHHUS.

2. Ha6mronenue nuddysun.

3. HaGnronenue sBaeHuit cMaurBaHUs U KaMWUISIPHBIX SBJICHUH.

4, HaOntonenue TenioBoro pacuiupeHus Ted.

5. N3meHenne pnaBieHWS Ta3a MPU M3MEHCHMH 00bEMa W HArpeBaHWH WIIH
OXJTaKICHHH.

6. [IpaBuna n3MepeHus: TeMIepaTyphl.

1. Bunbl Tenonepenayn.

8. OxJtaXkieHue Ipyu COBEPIIICHUHN PaOOTHI.

Q. HarpeBanue npu coBepIiiieHUN pabOThl BHEITHUMU CUJIAMHU.

10. CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaOGmroneHue KUNeHUs.

12. HabGnroaeHue mocTOsSHCTBA TEMIIEpaTyphl MIPH TIJIaBJICHUH.
13. Mogenu TenI0OBbIX IBUTATENEH.

Jlabopamopnsie pabomel u onvimot

1. OnbITel MO OOHAPYKEHUIO JIEUCTBUS CHJ MOJICKYJSIPHOTO MPUTHKCHUS
(271eKmpoHHAA 0eMOHCmMpPayu).
2. OnbITHI O BRIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.
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3. OnbITel TI0O HAOMIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, JKHUIKOCTEH U
TBEPJIBIX TEIL.

4. Omnpenenenre AaBieHUs BO3yXa B OaJUIOHE IIITPULIA.

S. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTD JABJICHUS BO3AyXa OT €ro 00bEéMa
Y HarpEBAHMSI WM OXJIAXKICHHUS.

6. IIposepka cunome3svl TUHEUHOU 3A6UCUMOCTIU OJIUHBL CIMOJIOUKA HCUOKOCU
8 mepmomempuyeckol mpyoke om memnepamypul.

7. HaGmionenne wu3MeHeHHs BHYTPEHHEW OJHEPrUM Tejda B  pe3yjbTaTe
TeIUIonepeayu ¥ padoThl BHEIIHUX CHJL.

8. HccnenoBanue SBICHUS TENIOOOMEHAa TIPU CMEIIMBAHWUU XOJIOAHOM U

ropsiueu BOJBI.

9. Onpeodenenue xoruvecmea meniomsl, NHOJYYEHHO20 8000U NPU MeNnio0OMeHe ¢
Hazpemvim Memaniuieckum YuiuHopoM.

10. HccnenoBaHue mpouecca UCTIapeHHUsl.

11. OmpeneneHre OTHOCUTEIHLHOM BIAXKHOCTH BO3yXa.

12.  Onpeoenenue yoenvbHoti meniomol N1a1eHUs 160d.

Pazgea 7. JjekTpudyecKkue 1 MAarHUTHbIE SIBJICHUS

Inekmpuzayusi men. JIBa poja dIEKTPUYECKUX 3apsajaoB. BzaumojencTBue
3apsKCHHBIX TEJI.

OnekTpudeckoe mone. [llpunyun cynepno3uyuu IneKmpudeckux nojeu (Ha
KawecmeeHHOM YPOsHe).

Hocumenu asnexmpuueckux 3apsioo8. IDleMeHmapHulll INeKMpUdeckutl 3apso.
Cmpoenue amoma. TIpOBOJHUKN M AUDJICKTPUKHU. 3aKOH COXPAHECHHS JJICKTPUUYECKOTO
3apsijia.

DJIEKTPUUECKHM TOK. Ycnosus cywecmeosanus snekmpuyecko2o mokda. UCTOUHUKH
MOCTOSTHHOTO ~ TOKa. JIeMCTBUSL  DJIEKTPUUECKOTO TOKa (TEIJIOBOE, XHUMHYECKOE,
MarHuTHOE). DIeKmpudecKuti mox 8 HCUOKOCMAX U 2a3ax.

Pabora © MOIIHOCTH  BJEKTPHYECKOro TokKa. 3axon  Jcoyras—J/lenya.
Dnexmpuueckue yenu u nompeodumenu 31eKmpuieckou SHepeuu 8 ovimy. DIeKTpuuecKas
nernb. Cuiia Toka. DnekTpudeckoe HanpspkeHue. ConmpoTUBICHUE MPOBOJAHUKA. YoenvHoe
conpomusnenue eewjecmsea. 3akoH Owma s ywactka nenu. llociemoBarenbHOe U
napasuielIbHOE€ COeIMHEHUE IPOBOIHUKOB. Kopomkoe 3ambikaHue.

[TocTositHHbIE MarHuThl. B3auMoaencTBHE NOCTOSIHHBIX MAarHuToOB. MacnumHoe
none. Macnumnoe none 3emau u e2o 3Hauenue 015 dHcuzHu Ha 3emiae. Onvim Spcmeoa.
Maenummnoe none snekmpuueckoeo moka. lIpumenenue 21eKMpoOMaAcHUMO8 8 MeXHUKe.
leticmsue macHumno2o nois Ha NPOBOOHUK C MOKOM. DIeKmpoosucamenb NOCMOSHHO2O
moka. Hcnonvzosanue onexkmpoogueameneil. 6 MEXHUYECKUX YCMPoOUcmeax u Ha
mpaucnopme.

Onvimor  @apades. Aenenue snexkmpomacHumuon uHoykyuu. Illpasuno Jlenya.
Inexmpoeenepamop. Cnocobvi noyyeHus 31eKmpudeckoli sHepeu. INESKTPOCTAHIINN HA
BO300HOBIISIEMBIX HCTOUYHHUKAX YHEPTHH.

Hemoncmpayuu

1. DnexkTpu3anus Tell.
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JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOICICTBUE 3aPSKEHHBIX TEl.
YCTpOUCTBO U IEUCTBUE JJIEKTPOCKOIIA.
DnekTpocTaThuecKas MHAYKIIHS.
3aKOH COXpaHEHUS DIEKTPUUYECKUX 3aPSI0B.
[IpoBOIHUKY U TUAIEKTPHUKH.
MoaenvpoBaHUE CUIIOBBIX JIMHUN AIEKTPUUECKOTO MOJIS.
HcTouHrKy MOCTOSIHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
0. DAEKTpUYECKUI TOK B KUIAKOCTH.
11. T 'a3oBwIii pa3ps.
12. H3mepeHme CUITbI TOKa aMIIEPMETPOM.
13. H3mepenwne >AEKTPUICCKOTO HAIPSHKCHUS BOJIBTMETPOM.
14.  PeocTaT ¥ Mara3uH CONPOTUBIECHUIA.
15. BsauMopeicTBUE OCTOSHHBIX MAarHUTOB.
16. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS TIOJFOCOB MArHUTA.
17. MonenupoBaHUEe MAarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
18.  OmwIT Opcrena.
19. MarauTHoe 1oJyie Toka. DIEKTPOMArHuT.
20.  [le#icTBHE€ MarHUTHOTO TOJIsi HA TPOBOHUK C TOKOM.
21. DnexkTpoJBUTaTENb MOCTOSHHOTO TOKA.
22. MHccnenoBanue SIBICHUS IEKTPOMArHUTHOW HHIYKIIHH.
23.  Ompiter Dapages.
24. 3aBHCHMOCTb HaIpaBICHUS WHAYKIIMOHHOTO TOKa OT YCIOBUM €T0
BO3HUKHOBEHUSI.
25. DJuexTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnvie pabomel u onvimoul

BHOo~NOOTRWN

1. OneITel 1O  HAOMIOAEHUIO JJCKTPU3AUU Ted MHAYKIMEHW U  TpHu
COTIPUKOCHOBEHHH.

2. HUccnenoBanue AEHUCTBHUS JJIEKTPUUECKOTO TIOJS HA IPOBOAHUKHA U
JTUDJICKTPUKH.

3. COopka u mpoBepka pabOThI IEKTPUUECKON IEMU TTOCTOSHHOTO TOKA.

4, N3mepenue u peryampoBaHie CUIIbI TOKA.

5. N3mepenue u peryampoBaHie HAMPSHKEHUS.

6.  Hccrneoosanue 3asucumocmu cuivl moxa, uoywe2o uepes pe3ucmop, Oom
CONPOMUBNEHUS PE3UCMOPA U HANPANCEHUS HA Pe3UCMOpe.

7. Onvlmol, 0eMOHCmMpUpyrowue 3a8UCUMOCHb INEKMPUYECK020 CONPOMUBTIEHUSL
NPOBOOHUKA OM €20 OUHbL, NIOWA0U NONEPEUHO20 CeYeHUs U Mamepuad.

8.  Ilposepxa npasuna clnodxceHuss HANPANCEHUU NPU  NOCAE008AMENbHOM
COeOUHEHUU 08X Pe3UCHOPO8.

9.  Ilposepxa npasuna 011 cuibl mMoKa NpU NAPALIETbHOM COeOUHeHUU
Pe3UCmopos.

10. Ompenenenue pabOTHI SAEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
11. OmnpenesieHrEe MOIIHOCTH 3JIEKTPUUECKOTO TOKA, BBIJIEIIEMOUN Ha pE3UCTOPE.
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12. HWccnepoBaHue 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO Yepe3 JamIoyKy, OT
HanpsOKEHUS Ha HEH.

13.  Onpeoenenue KII/[ nacpesamensi.

14. HccnepoBaHre MarHUTHOTO B3aWMOJICHCTBUS MTOCTOSTHHBIX MAarHUTOB.

15. HM3yueHue MarHUTHOTO TOJIS MOCTOSSHHBIX MarHUTOB MPHU UX OObSTUHEHUH U
pa3JelieHuH.

16. HccnenoBaHue ACHCTBHS ICKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17.  OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIbI B3aUMOJICHCTBUS KATYIIKHU C
TOKOM M MarHuTa OT CUJIbl TOKA U HAINlPABJICHUS TOKA B KaTYIIKE.

18. HM3yuenue nelcTBUS MarHUTHOTO MOJIS HA TPOBOJHHUK C TOKOM.

19.  Koncmpyuposanue u uzyuenue pabomul 271eKmpoosucameris.

20. Usmepenne KIIJ[ anekTpoaBUraTenbHON YCTaHOBKH.

21. OneITBI TO HCCIAEAOBAHUIO SIBICHUSA OJCKTPOMArHUTHOM  WHAYKIIHU:
HCCJIEIOBAaHNE U3MEHEHUI 3HAYEHUS U HaIlpaBJICHUs HHAYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUA

Mexannueckoe — nBwkeHue.  MarepuanpHas — Touka.  Cucrema  OTCYéTa.
OTHOCUTENPHOCTh MEXAHUYECKOTO JIBH)KEHUSA. PaBHOMEPHOE MPSAMOJIIMHETHOE JIBUKEHUE.
Hepasnomeproe npsamonunetinoe osudicenue. CpeiHsIsl U MCHOBEHHASL CKOPOCMb mena npu
HEePaBHOMEPHOM OBUIHCEHUU.

Yckopenue. Pasnoyckopennoe npamonuneunoe ogudxcernue. CBOOOIHOE MaCHUE.
Onvimut 'anunes.

Jluneiinas u y2noeas ckopocmu. L{enmpocmpemumensroe yckopeHue.

IlepBoiii 3akoH HproTtona. Bropoit 3akoH Hsrorona. Tpermii 3axoH HproToHa.
IIpunyun cynepnosuyuu cun.

Cuna ynpyeocmu. 3axou ['yka. Cuna mpenus: cuia mpeHusi CKOJIbHCEHUS, CUId
MmpeHUsi NOKosl, Opyaue 8U0bl MpeHusl.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpPEHHE CBOOOAHOTO MaJCHHMS.
Jsuoicenue nnanem soxpye Connya (MC). Ilepsas kocmuueckas ckopocmo. Hesecomocmo
U nepezpy3Ku.

PaBHOBecue wmaTepuanbHON TOUKH. AbcoaromHo meépooe meno. Pasnogecue
meép0oo2o mena ¢ 3aKpeniéHHol ocvio epaujenus. MOMEHT cuibl. Llenmp msocecmu.

Nmnynec Tena. HMzmenenue umnyivca. Hunyrnve cunvl. 3aKOH COXpaHEHUS
umnyibca. Peakrusrnoe asuxenue (MC).

Mexanudeckass pabota U MOIIHOCTh. PaGoTa cui TsKeCTH, ynpyeocmu, mpeHus.
Cea3vb snepeuu u pabomul. [loTeHIIMaNbHAS SHEPTUS TeJa, NOJHATOTO HaJ MOBEPXHOCTHIO
3emuid. [lomenyuanvnas suepaus coxcamoti npyxcunsvl. Kunernueckas sueprus. Teopema o
KUHemuyeckou dHepeuu. 3aKOH COXPaHEHHSI MEXaHUYECKOW SHEPTUH.

Hemoncmpauuu
1. HaOnronenne MeXaHMYEeCKOro ABMIKEHMS Tella OTHOCUTENIBHO Pa3HbIX Tel
OTCYETA.
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2. CpaBHeHHME NyTe€d M TpPAaeKTOPUM JBHKEHHS OJHOTO M TOrO K€ Tena
OTHOCUTEJILHO Pa3HBIX TEJI OTCYETA.

3. N3mepennie CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.

4, HccnegoBanue npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUS.

S. HaGnronenue aBu>xeHUs Tela 1Mo OKPYKHOCTH.

6. HaGnronenne MexaHWyecKuX SIBICHUM, MPOUCXOASIIMX B CHCTEME OTCUETa

«Tenexxka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBM)KCHUH OTHOCHUTEJIBHO KaOuHeTa
¢bu3uKu.

7. 3aBUCUMOCTh YCKOPEHHUS T€Jla OT MacChl TeJla U ACHCTBYIOIIEH HA HETO CHUIIBI.
8. Ha6nronenue paBeHCTBA CHIT TPU B3aMMOJICHCTBUU TEJL.
9.  H3MeHeHue Beca Tena MpU YCKOPEHHOM JABM)KCHUU.

10. TIlepemaua ummysbca MpU B3aUMOACHCTBUHU Tell.

11. IIpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

12.  CoxpaHeHue UMIyJIbca MpU HEYIIPYTOM B3aUMOJICHCTBHUH.

13.  CoxpaHeHue uMIyJbca Npu abCONIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.

14. HaGmroaeHue peakKTUBHOIO JIBH)KCHUS.

15. CoxpaHeHHE MEXaHUYECKOM 3HEPruu npu CBOOOIHOM NaJACHUU.

16. CoxpaHeHHE MEXaHMYECKON SHEPruM NpU IBWKCHUM Tejla IMOJ JEHCTBUEM
MIPY>KUHBI.

Jlabopamopnwie pabomul u onvimot

1.  Koucmpyupoeanue mpaxma Onsi paseoHa U OAlbHeuule20 pasHOMEPHO20
OBUINCEHUS WLAPUKA UTIU METeHCKU.

2. OnpeneneHue CpelHEM CKOPOCTH CKOJIBKEHUSI OpycKa WIM JIBUKCHUS
HIAPUKA 10 HAKIOHHOW IUIOCKOCTH.

3. OnpeneneHue YCKOpEHHsI Tela MNpPU PABHOYCKOPEHHOM JIBH)KEHUH 10
HAKJIOHHOM TIOCKOCTH.

4, UccnenoBanne 3aBUCUMOCTHM MYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM

JBIDKCHUH 0€3 HauaJbHON CKOPOCTH.

5.  [Ilposepka eunome3svi: eciu npu pagHOYCKOPEHHOM O8UdNCeHUU Oe3 HAYAIbHOL
cKOpocmu Nnymu OMHOCAMCS KAk psa0 HEUYEMmHbIX HYucel, MmO COOMBEemMCmeyouue
NPOMENCYMKU BPeMeHU OOUHAKOBDL.

6.  HccrnenoBanue 3aBUCHUMOCTH CHUJIBI TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJIBHOTO JJaBJICHUS.

7. Onpenenenue kodhPUIeHTa TPEHUS CKOJIBXKEHUS.

8. Onpenenenre KECTKOCTU MPYKUHBI.

9. Onpenenenre paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBHXKEHHMM Teja IO

TOPU30HTAIILHOM ITOBEPXHOCTH.

10. Omnpenenennie  pabOThI  CWIBl  yOPYrOCTH  TOpU  TOABEME  Trpysa
C UCIOJIb30BaHUEM HEMOJABH>KHOTO U MOABUKHOTO OJIOKOB.

11. M3y4eHue 3aKOHA COXPAaHEHHUS SHEPIHH.

Pa3znen 9. Mexannueckue K0J1e0aHUS U BOJHBI
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Konebarensnoe nBumxkenune. (OCHOBHBIE XapaKTEPUCTUKH KOJeOaHWIA: TIEPUO],
qacToTa, aMIUIMTyAa. Mamemamuueckuii u npyjicunHoil masmuukuy. Ilpespawenue
SHepeuU Npu Ko1edamenrbHOM 0BUNCEHUU.

3aryxaroiue konebanus. BeiHyxaeHHbIe Koaebanus. PezoHaHc.

Mexanudeckue BoaHbl. CBOMCTBAa MEXaHUYECKUX BOJIH. [Ipo0donbHble u nonepeyHvie
8OJIHbL. J{IUHA 8OIHBL U CKOPOCMb €€ pacnpocmparnerusi. Mexanuyeckue 801HbL 8 MEEPOOM
mene, ceucmuueckue eoanvl (MC).

3ByK. [ pomkocms 38yka u evicoma mona. Ompadxcenue 36yka. Mugpazeyk u

VIbIMPA3EYK.

Hemoncmpayuu

1. HaGnrogenue koneOanwii Tenm TMOA JCHCTBHEM CHIIBI TSOKECTH W CHJIBI
YIOPYTOCTH.

2. Hab6nronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.

3. Hab6nronenue BoIHYKIEHHBIX KOJIEOaHHI U pe30HaHca.

4, PacnipocTpanenue npo10abHBIX U MOMEPEYHBIX BOJIH.

5. HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKYCTUYECKHI pe30HAHC.

Jlabopamopnwvie pabomul u onvimol

1. Omnpenenenre 4acTOThI U MEpUo/Ia KoJIeOaHUN MaTEMaTHYECKOTO MasTHUKA.

2. Onpenenenrue 4YacToThl M TEpHOJIa KOJEOAHWM MPYKMHHOTO MAasSTHHUKA
(2/1eKmpoHHAA 0eMOHCmMpPayus).

3. UccnenoBanne 3aBUCUMOCTH MEpHOJIa KOJEOAHWN TOABEHIEHHOTO K HUTHU
rpy3a OT JJIUHBI HUTH.

4, UccnenoBanue 3aBUCUMOCTH TIeproaa KoJieOaHUM MPYKUHHOTO MasiTHUKA OT
MACCHI Tpy3a (2J1eKmMPOHHAS 0EMOHCMPAYUsL).

5. [IpoBepka HE3aBHUCUMOCTH IepHUOJa KOJeOaHUN Trpy3a, IMOJBEIICHHOTO K
HUTH, OT MacChl Tpy3a.

6. OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD TIEPHOJIa KOJIE€OaHUN TTPYKUHHOTO
MasTHHKA OT MacCChl TPy3a U )KECTKOCTH MPYKUHBI.

7. N3mepenue YCKOpEHUS CBOOOTHOTO naJCHUs (21ekmponnas
demoncmpayusi).

Pazgea 10. DneKTpOMArHUTHOE MOJIE€ M 3JIEKTPOMATHUTHBIE BOJIHbBI

DJIEKTPOMArHUTHOE noJe. DJIEKTPOMATrHUTHBIE BOJIHBI. Ceoticmea
anekmpomacHumuolx ~ 6oaH.  ILllkana  snekmpomacHummuelx — 60iH.  Hcnonvzosanue
INEeKMPOMASHUMHBIX 8OJIH O COMOBOLL CEA3U.

DJeKTpoMarHuTHas npupoja ceeta. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu

1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOICTBA CBETA.

JaGopamopnvie pa6omst u onvimot’

1. N3yuenne CBOWCTB DJIEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOHMIBHOTO
tenedona.
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Pa3znen 11. CBeToBbI€ SIBJICHUS
JlyueBas Mogenb cBera. Mcrounuku cBeta. [Ipsamonunetinoe pacnpocmpauenue
ceema. 3ammenuss Coanya u Jlynel. Otpaxkenue cBeta. [liockoe 3epkano. 3axou
ompasicenusi ceema.
[Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA. [lonHoe Hympennee ompasicenue
ceema. Mcnonvzosanue noiHo20 6HympeHHe20 OMpPajiCceHus 6 ONMu4ecKux c6emo8oodx.
JIunza. Xop nydeit B nuH3e. Onmuyeckas cucmema (pomoannapama, MUKpOCKona u
meneckona (MC). I'na3z kax onmuyeckas cucmema. bauzopykocms u 0anbHO30pKOCMb.
Pasznooicenue  6enoco ceema 6 cnekmp. Onwvimvl  Hwiomona. Cnoowcenue
CNEeKMpanbHbIX YEEMO8.
Hemoncmpayuu
[IpssMonuHEHOE PacIPOCTPAHEHUE CBETA.
OtpaxeHune cBeTa.
[Tony4yenue n300paXkeHUi B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.
OnrTuyeckuid CBETOBOI.
Xox mydeid B cOOMparoiei JInH3e.
X0/ Iy4el B pacCEenBarOIICH JTUH3E.
[Tonyyenue n300paXkeHUi ¢ TOMOIIBIO JIUH3.
[Tpunun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Mopaens rinasa.
11. PaznoxeHue 0enoro cBeTa B CIIEKTP.
12. Tlomydenue 6em0T0 CBETA IPH CIOKCHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomel u onvimol

OCoNoORWNE

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPaXEHHUS CBETOBOTO JIiyda OT YIUia
MaJICHUS.

2. N3yuenne xapakTepuCTUK N300pakeHus MpeAMETa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yIJla TPEJIOMIICHUSI CBETOBOTO Jy4ya OT YyIJia
MaJICHUs] HA TPAHUIIE «BO3yX—CTEKIIO».

4, [Tomy4yenue n300pakeHUi ¢ TOMOIIBIO COOUPAIOIICH JIMH3HI.

5. Omnpenenenue ¢GOKYCHOTO PACCTOSIHUS M ONTHYECKOW CHIIBI COOWparoiei
JIUH3BI (271eKMPOHHAA 0eMOHCHPAUU).

6. OmpITEI  TIO  pa3lIOKEHUIO Oeoro CcBeTa B CIHEKTP (2J1eKMpPOHHAA
demoncmpayus).

7. OnbITEl MO BOCIPHUATHIO I[BETa MPEIMETOB IMPH WX HAOIIOACHUU dYepe3

[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanToBble ABJIeHUSA

Onvimbt  Pezepgpopoa v TunaHeTapHas Mojenb aromMa. Mopens aroma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PamnoaktuBHOCTE. Anbgha-, 6bema- u ecamma-uznyuenus. CTpoeHUE aTOMHOTO si/pa.
Hyxnonnas moodenv amomnozo aopa. Mzomonsi. Paduoaxmuenvie npespawjenus. Ilepuoo
noJypacnaoa amomublx s0ep.
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SAnepHbie peakiuu. 3aKOHBI COXPAaHEHHsI 3apsIIOBOIO U MacCoBOTO uucen. Peakyuu
cunmesa u oenenus sioep. Ucmounuxu suepeuu Connya u 36€30 (MC).

SnepHas sHEpreTUKA. Jeticmaus paouoakmusHuLX U3yYeHUl Ha JHCUBbIEe OPSAHUIMbL
(MC).

Jemoncmpayuu

1. CrexTpbl U3ITy4YEeHHS U TTOTJIONICHUSI.

2. CriexTpbl pa3IMvHbIX Ta30B.

3. CnekTtp BoJOpO/a.

4. Habmonenue TpekoB B kamepe Bunbcona.

S. PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyYEHUH.

6. Peructpanus u3iaydeHus NpupOIHBIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnvie pabomul u onvimoul

1.  Habnwooenue cniowHblx u 1uHeu4amsix CNeKmpo8 u3jyyeHus.

2. HccnenoBanue TPEKOB: U3MEPEHUE DHEPTUU YACTHUIIBI 10 TOPMO3ZHOMY IIyTH
(no dhortorpadusam) (1ekmponnas demoncmpayus).

3. N3mepenne paguoakTUBHOTO (HOHA (271eKMPOHHAA 0eMOHCHPAUU).

IHoBTOpPUTEIBLHO-00001IAKOINNIA MOAYJIb

[ToBTOpUTENHEHO-0000IIAIOMUN  MOAYJIb MpEIHA3HAYEH JUIsl CUCTeMaTH3aluu |
00001IeHNS TPEIMETHOTO COJCPKAHUS U ONbITa JACSITEIBHOCTH, MPUOOPETEHHOTO TPHU
M3YUYEHHUH BCEro Kypca (QU3UKH.

[Ipy wW3ydeHMH JAHHOTO MOAYJIS PEAIU3YIOTCS W CUCTEMATU3UPYIOTCS BUbBI
NEATEeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUUBACTCA JIOCTHXKEHHE TPEAMETHBIX U
METaNpeIMETHBIX IUIAHUPYEMBIX PE3yIbTAaTOB OO0ydeHUSs, (DOPMUPYETCS €CTECTBEHHO-
HAay4yHas TPaMOTHOCTb. OCBOCHUE HAYUYHBIX METOJOB UCCIIECIOBAHUS SIBIICHUN MPUPOJBI U
TEXHUKHU, OBIIAJICHIEC YMEHUSIMU OOBSICHATHh (PU3MUECKHE SBJICHUS, TPUMEHSS TTOTyYCHHbBIC
3HAHMS, PeIIaTh 3aJ1a41, B TOM YUCJIE KAUYECTBEHHBIEC U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMNIMATBHO AESITEIPHOCTHBIM XapaKTeEP JaHHOTO pas3zesa peain3yercs 3a CUET
TOT0, YTO YYaIlUECS BBIMOJHAIOT 33/1aHUsA, B KOTOPBIX UM IIPEJIaraeTcs:

" Ha OCHOBE MOJYYEHHBIX 3HAaHUN PACTIO3HABaTh U HAYYHO OOBICHATH (PU3UUECKUE
SIBJIEHUS B OKPYXKAIOUIEH PUPOE U MOBCEAHEBHOM KU3HU;

" KCHOJIB30BAaTh IO/ PYKOBOJCTBOM II€/Iarora HAy4HbIE METOJbl HCCJIEIOBaHUS
(hu3MYeCcKUX SBJICHUN, B TOM YMCJIE JJISl TPOBEPKU THUIIOTE3 U MOJIYUYEHUS TEOPETUUECKUX
BBIBOJIOB;

" OOBSCHATH C ONOPOM HAa JNHMJIAKTHYECKUH MaTephas Mociie OOCYXIECHHUS C
MeJJarOroM Hay4yHble OCHOBBI HaM0OJIee BaXKHBIX JIOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HanpuMmep, NTPaKTUYECKOTO MCIOJIb30BaHUS PA3TUYHBIX MCTOYHUKOB SHEPTHMM HAa OCHOBE
3aKOHa MMPEBPALICHUS U COXPAHEHHUS BCEX U3BECTHBIX BUJOB SHEPTUH.

Kaxnad u3 TeM MaHHOTO pasjena BKIKOYAET 3KCIIEPUMEHTAIBHOE HWCCIIEIOBAHUE
00001Iarmnero xapakrepa Ha YCMOTPEHHE TeJarora W mpu ero momomu. Pasmen
3aBEpIAETCA MPOBEACHUEM JTUATHOCTHYECKOW M OIEHOYHON pabOThI 3a KypC OCHOBHOU
IIKOJIBL.
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[UDITAHUPYEMBIE  PE3VJIbTATBI OCBOEHHUA  YYEBHOI'O IIPEAMETA
«OU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

B wnenom pesynbTaThl ocBoeHus oOydaromumucs c¢ 3IIP yyeOHOro mnpeamera
«DusnKay MOJDKHBI COBMAAaTh C pesyiabTaramu DenepalibHON pabodueld MporpaMMbl
OCHOBHOTO 00111eTO 00pa30BaHuUsI.

Haubomee 3HAUNMBIMH SIBJISFOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

B pesynbrare uszydeHuss puU3MKM Ha ypOBHE OCHOBHOIO 0OIIEero oOpa3oBaHUS Yy
oOyuaromierocsi ¢ 3[1P Oynytr chopmupoBaHbl CleayrONINE JTUYHOCTHBIE PE3YyJIbTaThl B
YacTu:

1) maTpruoTUYECKOTO BOCIIUTAHUSA:

MPOSIBICHUE HMHTEpEca K HCTOPUU KU COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3NYeCcKON HAYKH;

[IEHHOCTHOE OTHOIIEHUE K IOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaxAaHCKOTO U JYXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

FOTOBHOCTh K AaKTMBHOMY YYacCTHIO B OOCYXXJIEHMH OOIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUUECKUM MPUMEHEHUEM JIOCTUKEHUN (PUBUKY;

OCO3HAHUE BaKHOCTH MOPAIbHO-ITUUECKUX MPUHITUIIOB B JIESITEIILHOCTH YU4EHOTO;

3) 5CTETUYECKOT0 BOCIIUTAHUS:

BOCIIPUATHE OCTETHUUECKUX KayecTB (PU3MUYECKOM Hayku: €€ TrapMOHUYHOTO
MTOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTU Hay4YHOTO MTO3HAHUSL:

OCO3HAHHME IEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTA TMO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHENILIEH COCTABIISIIOLIEN KYJIbTYPHI;

pa3BUTHE HAy4YHOW JIO0O3HATEIBLHOCTH, HWHTEpPeca K  HCCIIEN0BATEIHCKON
NEeATEIIbHOCTH;

5) bopMupoBaHUS KyJIBTYpPbI 310POBbSI U SMOIIMOHATIBHOTO OJIArONOTYYHS:

OCO3HaHME  LEHHOCTM  Oe3omacHoro o0Opa3a KU3HM B  COBPEMEHHOM
TEXHOJOTUYECKOM MHPE, BaXXHOCTH MPaBUJI 0E30MMacCHOTO MOBEJACHUSI Ha TPAHCIIOPTE, Ha
JI0porax, ¢ JEKTPUUYECKUM U TETUIOBBIM 000PYIOBAHHEM B JJOMAITHUX YCIOBUSIX;

c(hOpMUPOBAHHOCTh HaBbIKa peQIEeKCHM, MPU3HAHKE CBOErO MpaBa HAa OLIUOKY U
TaKOTO e MpaBa y APyroro 4ejaoBeKa;

6) TPyAI0BOTO BOCITUTAHMUS:

7) aKTUBHOE y4YacTH€ B pEIICHHH MPAKTUYECKUX 3a7ay (B paMKaxX CEMbH,
o0Opa3oBaTenbHON OpraHU3aIMK, HACEJICHHOTO MYHKTa, POJHOTO Kpas) TEXHOJIOTHYECKOU
Y COIMAIbHOW HAIIPaBICHHOCTH, TPEOYIOIINX B TOM YUCIE U (PU3NYECKUX 3HAHUIA,

WHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOodeCcCrid, CBI3aHHBIX ¢ (U3UKOI;

8) PKOJIOTUYECKOT0 BOCIIUTAHUS:
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OpUEHTAlUs Ha MPUMEHEHHE (U3NYECKUX 3HAHUU JJIS pelleHus 3ahad B 00JacTu
OKpY>Kalollel cpe/bl, MIIAaHUPOBAHUS TIOCTYIKOB M OIICHKH WX BO3MOXKHBIX MOCJIEICTBUNA
IJISL OKPY>KaIOIIeH Cpebl;

0CO3HAHME TTI00AILHOTO XapaKTepa KOJOTMYECKUX MPoOJIeM U MyTel UX perieHus;

9) amanTanuy K U3MEHSIIOIIUMCS YCIOBUSIM COILMATBLHON U MIPUPOIHON CPEIBL:

NOTPEOHOCTh BO B3aUMOJCHCTBUU TPU BBIMIOJHEHUU HCCIEIOBAHUNA M IMPOEKTOB
¢u3nvecKoil HaIPaBIEHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSM JIPYTHX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAaKTHUUECKYIO AeITEIbHOCTD;

noTPeOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUI, B TOM 4Hciie (OPMYIUPOBATh UJIEH,
MOHSITHS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

OCOo3HaHuE Je(UIMTOB COOCTBEHHBIX 3HAHWH M KOMIETEHTHOCTEW B oOjactu
buzukwy;

IUTAHUPOBAHHUE CBOETO PA3BUTHSI B MPUOOPETEHNUN HOBBIX (PH3NUECKUX 3HAHUH;

CTPEMJICHHE AHAJU3UPOBATh M BBISBIATH B3aUMOCBSI3U IPHUPOABI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUN;

OLIEHKA CBOUX JEUCTBUN C y4ETOM BIHSHUS HAa OKPYXKAIOLIYIO CPEIy, BO3MOXKHBIX
rJ100aJIbHBIX MOCEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

Osnadenue ynueepcanbHblMu y4eOHbIMU NOZHABAM EJIbHLIMU OCUICHBUAMU

1) 6a30BbIC JIOTHYCCKUE ICHCTBUSA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBJICHUM);

yCTaHaBIMBATh CYIIECTBEHHBIM MpHU3HAK KiIacCU(PUKAIIMK, OCHOBAHMS IS
000011IeHNs U CPAaBHEHUS,;

BBISBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paccMaTpUBaeMbIX (pakTax, TaHHBIX
¥ HaOIOJICHUSIX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHHSIM;

BBISIBJISITHh IPUYUHHO-CIIC/ICTBEHHBIC CBSI3U MPHU W3YYCHUH (PU3NUYECCKUX SIBJICHUN H
MPOIIECCOB, MPOBOAWTH BHIBOJABI C WCIOJB30BAHWEM JCAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHUH, BBIABUTATh TUMOTE3bl O B3aHMMOCB3SX (U3NYECKUX BEIMYUH, TPU
HEO0OXOAMMOCTH MO/ PYKOBOJICTBOM YUHTEIS;

BBIOMPATH CIIOCOO pelleHus yueOHOM (u3nuecKoi 3a1aun (CpaBHEHHE HECKOJIbKUX
BAPUAHTOB pEUIEHUs, BHIOOp HauOoJee MOIXONIAIIEr0 C YYETOM CAMOCTOSITENBHO
BbIJICJIEHHBIX KPUTEPHUEB) MO/ PYKOBOJCTBOM YUUTENS.

2) 6a30BbIE UCCIIEIOBATEIHCKUE ICHCTBUS:

UCIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;

IPOBOAUTH MO IJIAHY OIMBIT, HECIOXKHBIA (PU3MUECKHI 3KCIEPHUMEHT, HeOObIIoe
uccle0BaHue (PU3NUECKOro SBJICHUS, TPU HEOOXOAUMOCTH MO PyKOBOJCTBOM YUHUTEIIS;

dbopmynupoBath 0000IIEHHS] W BBIBOJABI IO pE3yJbTaTaM MPOBEAEHHOTO
HaOJII0ICHUS, OTIbITa, UCCIEOBAHUS C OTIOPOM Ha IJIaH/aITOPUTM.

3) paboTa ¢ uHhopMaIuei:

NPUMEHATH Pa3IMYHbIe METOJbI, MHCTPYMEHTHI U 3allpOChl MPH MOUCKE M OTOOpE
MH(}OpMAIMU UM JAHHBIX C YYETOM MpPEAJIOKEHHOU yueOHOU (u3uuecKkoil 3agauu, Ipu
HEO0OXOAMMOCTH MO/ PYKOBOJICTBOM YUHUTEJIS;
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aHAIM3UPOBaTh, CUCTEMATU3UPOBATH HH(POPMAIMIO PA3TUYHBIX BHIOB U (HOpM
IIPE/ICTaBIICHNS,

CaMOCTOSTEIILHO BBIOMPATh ONTHMAaBbHYIO (DOPMY TIpeACTaBIICHUS WHOOPMAIUU U
WUTIOCTPUPOBATh pEIlacMble 3aJaud HECJIOXKHBIMH CXEMaMH, JuarpaMMaMH, HWHOU
rpaduKoil ¥ MX KOMOWHAITUSIMH, ITOJ] PYKOBOACTBOM YUUTEIIS.

Osnadenue yHusepCcanbHbIMU YUeOHIMU KOMMYHUKAMUGHBIMU OCUCHBUAMU

1) obmieHue:

B X0Jle¢ 00CyX/JeHHs y4eOHOTO Marepuaia, pe3yibTaToB JaOOpPaTOPHBIX PadOT H
MIPOEKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKTaeMOW TEMbl W BBICKA3hIBATH WJICH,
HalleJICHHBIC Ha PEIICHNE 3aa9d U TOIepKaHue OJ1aroKeIaTeIbHOCTH OOIIEeHNS;

COTIOCTaBIISATh CBOM CYXICHHUS C CYXICHUSMU JPYyTUX YYaCTHUKOB JHAJIOTA,
OoOHapy>KUBaTh Pa3IMINEC U CXOJICTBO TO3UITUH;

BBEIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

nyOJUYHO MPEACTABISTh PE3yJbTaThl  BBIMOJHEHHOTO (DU3MUYECKOTO  OIbITa
(PKCTIepUMEHTA, UCCIICIOBAHUS, TIPOEKTA).

2) coBMeCTHas IEATEIbHOCTh (COTPYIHUYECTBO):

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYaJIbHON pabOThI
P PELIEHNU KOHKPETHOHN (hU3UUECKOM MPOOIEeMBI;

MPUHUMATh LIETM COBMECTHOM JEesATEIbHOCTH, OPraHU30BBIBATH JCHCTBUA MO €€
JOCTIKEHUIO: PACHpeNieNisiTh pojH, 00CYXJaTh MPOLIECCHl M PE3YJIbTaThl COBMECTHOU
paboThl, 000011aTh MHEHUS HECKOJIBKHUX YEJIOBEK;

BEITIOJTHATH CBOIO YacTh PabOThI, JOCTUTAs KAa4ECTBEHHOTO PE3yibTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPIUHUPYS CBOM JEHCTBUS C IPYTUMHU WICHAMHA KOMAaH/IbI;

OIICHWBATh Ka4yeCTBO CBOETO BKJIaJa B OOMMA MPOAYKT TI0 KPUTCPHUSIM,
CaMOCTOSTEIILHO COPMYITHPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

Osn1adenue yHUBEPCAIbHBIMU YUEOHBIMU Pe2YIAMUGHBIMU OCUCH BUAMU:

1) camoopranuzanusi:

BBISIBIIATH TPOOJIEMBI B JKM3HEHHBIX M Y4YEOHBIX CHUTYalUsAX, TPEOYIOIUX IS
penieHus GU3NIECKUX 3HAHUM;

OpPUEHTHUPOBATHCS B PA3IUYHBIX MOAXOJAaX MPUHSTHS PEIICHUNA (MHAUBUAYAILHOE,
MPUHSTUE PEIICHUS B TPYIINE, IPUHATUE PEIICHUN TPYIITIOi);

COCTaBJISITh QJITOPUTM pelIeHHUs (U3UUECKOM 3a7aud WU TJIaHa MCCIIEIOBAHUS C
y4€TOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, TOJI PYKOBOJCTBOM
YUHTEIIA.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY CHUTYyalluu W Tpeajiarath IiaH e€ W3MEHEHHUs, MPU HEOOXOIMMOCTH
MOJT PYKOBOJICTBOM YUHTEIIS;

OOBSCHATh TPUYHHBI JOCTHIKEHUS (HETOCTHKEHHUS) pE3yIbTaTOB JEATCILHOCTH,
JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY,

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

3) SMOIMOHAJIbHBIN MHTEIIJIEKT:

CTaBUTh CeOs Ha MECTO JPYroro 4YeJOBEKa B XOJE Clopa WM JUCKYCCHH Ha
Hay4HYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO.

4) npuHATHEe ce0s U APYTUX:
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npu3HaBaTh CBOE MPaBO Ha OWIMOKY NpU peumeHHH (U3MUECKUX 3aJady WU B
YTBEPXKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

IHPEAMETHBIE PE3YJIBTATDBI

Tpeb6oBaHusi K mNpeIMETHBIM Pe3yJbTATAM OCBOEHHUSI Y4eOHOr0 TmpeaMera
«Du3uKa», pacnpeejeHHbIe 110 rogamM 00y4eHus

PesynpTaThl 1O TOAAM (QOPMYNHMPYIOTCSA TO NPUHLIMIY 100aBICHUS HOBBIX
pE3yNbTaTOB OT rojia K rofy (pe3ynbTaTbl OYEPEAHOr0 Tojia M0 YMOTYAHUIO BKIIOYAIOT
pE3yNbTaThl MPEABIAYIIUX JIET).

7 KIIACC
[IpeameTHble  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI  OTpaXkaTh
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:

— OpHUEHTUPOBATHCS B TOHATHUSX M ONEPUPOBATh HUMH Ha 0a30BOM YpPOBHE:
duznueckue W XUMUYECKHE SIBICHHS; HAONIOJEHUE, SKCIEPUMEHT, MOJECIb,
TUIIOTE3a; €IUHMIBI  (U3NYECKUX BEJIMYMH; aTOM, MOJIEKyJla, arperaTHbie
COCTOSIHUSA BemlecTBa (TBEPIOE, KUIKOE, Fa3000pa3HOE); MEXaHUUECKOE JIBUKCHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, NpSIMOJIMHENHOE), TpaeKkTopusl,
paBHOJIeUCTBYIOIAsA cwil, AedopMmanus (ymnpyras, IUIacCTUYECKas), HEBECOMOCTb,
COOOMIAIOUINECS COCY/IBI, C OTIOPON HA TUIAKTUYECKHUI MaTepran

— pa3muuath sBieHUd (qud@y3us; TEIIOBOE JBMKEHUE YacTHUI] BEIIECTBA;
PaBHOMEPHOE ABUKECHHE; HEPAaBHOMEPHOE IBUIKCHHE; MHEPLMS; B3aUMOJICHCTBUE
TEN, pagHogecue mMEEPObLIX Mel C 3aKPEniéHHOU OCblo 6paujeHus; Tepenadya
JaBJICHUST TBEPJBIMU TEJaMH, XUIKOCTIMU M Ta3aMu; aTMoc(epHOe 1aBIICHUE;
IUTaBaHUE TEJ, TPEBpAIEHUsT MEXaHWYECKONW DJHEPruu) IO OMUCAHUI0 HX
XapaKTepHbIX CBOWCTB U Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
(u3nuecKkoe ABJICHUE, TOCIIE MPEABAPUTEIILHOTO 00CYXKAEHUS C MEAAroroM;

— pacrmo3HaBaTh NPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX SBJICHUN B OKpPY)KarOIIEM
MHUpE, B TOM 4Yucje (U3UYECKHUE SIBICHUS B TPUPOJC: MPUMEPHI JBMIKECHUS C
PAa3IMYHBIMHA CKOPOCTSIMU B )KMBOW U HEXHWBOM MPUPOJE; NEUCTBUE CUIIbI TPEHUS B
OpUpPOAC W TEXHUKE, BIHMSHUE aTMOC(EPHOTO IaBICHUS HA KUBOM OpraHHU3M;
IUTaBaHUE PBIO; phIUard B TEJIe YEJIOBEKa; MPU TOM MEPEBOAUTH MPAKTUYECKYIO
3alayy B y4e€OHYIO, BBIIEIATH CYIIECTBEHHBIC CBONCTBA/IPU3HAKK (U3HUECKUX
SIBJICHUH C IOMOINIBIO MEe1arora;

— OINHWCHIBaTh H3Y4YEHHBIE CBOWCTBA Tel U (DUBUYECKUE SIBICHUS, WCIIOIb3YS
dbu3uyeckre BeIMYUHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpEMS, IIyTh,
CKOPOCTb, CpPEIHSSI CKOPOCTh, CWJa YNPYTrOCTH, CUJIa TSXKECTH, BEC Tela, CUiia
TpeHUus, JaBjieHue (TBEPAOTO TeJa, XUIKOCTHU, rasza), BBITAJIKUBAIOIIAS CHIIA,
MeXaHuuyeckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI, KOA(hPUIMEeHT
MOJIC3HOTO JICUCTBUS MEXAHU3MOB, KMUHETHYECKas W TMOTCHI[MAJIbHAs JHEPTHUs) C
OTIOPOM Ha CXEeMY; MPU OMHCAHUHU PACKPHIBATH (DU3UYECKUN CMBICI HCIIOIH3YyEMBbIX
BEJIMYHH, UX 0003HAYCHUS U CMHUIIB (PU3NUECKUX BEIIUYUH, HAXOOUMb QOopMYbl,
ceA3bleaOwUe OaHHYI0 DUIUYECKYI0 GeIUYUHY C OPYUMU BeUYUHAMU, CIMPOUMb
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epaguku  uzyueHHuIX 3asucumocmel  Quauueckux eeiuyuHr C OMOPOH Ha
TUIAKTUYECKUN MaTepHan;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHHUS U TPOIECCHI, HCHOIB3Ys
IpaBUJIa CIOKEHUS CUIT (BAOJIb OJTHOM MpsMOM), 3axon I yka, 3axon Ilackans, 3akon
Apxumeda, npasuno pasHosecusi pviuaza (610Ka), «30710Moe NPABUNO» MEeXAHUKU,
3aKOH COXPAHEHMsS MEXaHWYECKOW »HHEPruy; NpU 3TOM JaBaTh CIIOBECHYIO
(GOopMyTUPOBKY 3aKOHa U 3aNUCHIGAMb €20 MamemMamuieckoe 8blpadiceHue noo
PYKOBOOCMBOM nedazo2a ¢ 00cyscoeHuem niana pabomol,

OOBSCHATH (U3UYECKUE SIBIICHUS, MPOIECCHl M CBOICTBA TeN, B TOM YHUCIE H
B KOHTEKCTE€ CUTYyallUil MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: MpU MOMOIIH
nejarora BbISIBIIAITb IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2
JIOTUYECKUX I11aroB ¢ OMOpoi Ha 1—2 U3y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBICHUI,
(pu3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiaTh TUIOBBIE pacy€THBIE 3aJaud B lAelcTBHE C ONOpPOM Ha aITrOPUTM,
MPEABAPUTENILHO pPa300paHHbIA COBMECTHO € NEAAroroM, HMCHOJb3ys 3aKOHBI H
(GopMynbl, CBS3bIBaKOIIME (PU3NYECKHE BEIMYMHBI: Ha OCHOBE aHajIu3a YCJIOBHS
3a/layd 3aluchiBaTh KPATKOE YCIOBHE, MOJCTaBIATh (PU3NYECKHE BEIUYHUHBI B
(GopMynbl U MPOBOAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE JTaHHBIE, HEOOXOJIUMBbIE
JUISL pelIeHHs] 3a/ay, OLEHUBATh PEATUMCTUYHOCTh MOJYYEHHOU (U3HYECKOM
BEJINYWHBI;

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MNPU MOMOIIU (UZUYECKUX
METOJIOB TMOCJE MPEABAPUTEIBHOIO OOCYKJIEHHUSI C IEJaroroM; IMpH I[OMOIIU
nejarora B ONMCAaHUM HCCIEAOBAHMS BBIACIATH IMPOBEPSEMOE NPEAIIOIOKEHNE
(rumote3y), ¢ OHmOpOM HA  JOUAAKTHYECKUM  Marepuan  pasnuyarb U
MHTEPIPETUPOBATh TOJYYEHHBIH pE3yJbTaT, HAXOAUTh MOciIe OOCYXKIECHUS C
MeJaroroM OUIMOKM B XO/I€ OMbITA, IEJIaTh BEIBOBI IO €0 pe3ysIbTaTaMm;

YMETh HAaXOJIUTh C UCIOJIb30BaHUEM LU(PPOBBIX 00PA30BATENBHBIX PECYPCOB OIBITHI
no HaOmoJeHUI0 (U3NYECKUX SBICHUNW WM (DU3NYECKUX CBOWMCTB  TEIl:
(GopMynupoBaTh  MpOBEpSEMbIE  NPEIAINOJIOKEHHS,  COOUpaTh  yCTAHOBKY
U3 IPEJIOKEHHOIO0 000PYI0BaHMs C OMOPON Ha CXEMy, 3alMChIBAaTh XOJ OMbITa U
(opMyIUpPOBATH BBIBOJIBI 11O/ PYKOBOJCTBOM I€Arora;

BBITOJIHATH MPSIMbIE U3MEPEHMSI PACCTOSIHUS, BPEMEHHU, Macchl Tena, 00bEMa, CUJIbI
U TEMIIEPATYPbl C UCHOJb30BAaHUEM aHAJIOTOBBIX U LHU(PPOBBIX MPUOOPOB C OMOPOH
Ha aJrOpUTM; 3alUCHIBaTh MOKAa3aHUsl MPUOOPOB C YUETOM 33aJaHHON aOCOJIIOTHOM
IIOI'PEITHOCTHA U3MEPEHUN;

OPOBOJUTH COBMECTHO C TME€JAaroroM HMCCIEIOBAaHWE 3aBUCUMOCTH  OJHOM
¢u3nUecKoil BENIMYMHBI OT JPYTOM C MCTOJB30BAHMEM TPSIMBIX HW3MEpPEHUN
(3aBHCHMOCTH IyTH PABHOMEPHO ABWXXYILErOCs TeJla OT BPEMEHM JIBHXKEHHSI TEJIa;
CUTbl MPEeHUs CKOIbICEHUs Om 8eca mena, Kavyecmea oopabomku nosepxHocmeli
meil U He3a8UCUMOCU CUbl MPEHUsi Om NIowaou CONPUKOCHOBEHUs Mell; CUbl
ynpyeocmu om  VOIUHEHUS. NPYICUHBL,  BbIMAIKUBAIOWEl CUIbl Om  00béMa
NOCPYIAHCEHHOU Yacmu mend u om NIOMHOCMU HCUOKOCMU, €€ He3A8UCUMOCTU
om nIOMHOCMU mena, om 21yOUuHbl, HA KOMOPYIO NOSPYHCEHO meao, VCI08Ull
niaseaHus mej, YCI08Ull pasHogecusi pviuaea U 010K08); TOJ PYKOBOACTBOM
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nejarora y4yacTBOBaThb B IIJIAHUPOBAaHUM Y4eOHOTO HCCIEAOBaHUSA, COOUpPATH
YCTAaHOBKY U BBIIMOJHATH U3MEPEHHUSI, CIIEAYS MPEI0KEHHOMY IIaHy, PUKCUPOBATH
pe3ynbTaThl  MOJYYEHHOM  3aBUCHUMOCTH  (PU3MYECKMX BEJIMYUH B BUJC
OPEeNJIOKEHHBIX TaOMuIl W rpaduKoB, JedaThb BBIBOABI IO  pe3yJbTaTaM
UCCIIEOBAHNS;

IPOBOJUTH KOCBEHHBbIE HM3MEpEHUs (PU3NYECKUX BENUYHUH (IMJIOTHOCTH BEIIECTBA
KUJIKOCTH M TBEPOOTO TeEJa; CUiIa TPEHUS CKOJIBXKECHUS; [AaBICHUE BO3YyXa;
BBITAJIKUBAIONIAsl CWIA, JCHUCTBYIOIIAsd Ha IOTPYKEHHOE B KUIKOCTH TEJO;
KO3 (UIIMEHT MOJE3HOTO ACUCTBUS MPOCTHIX MEXAaHU3MOB), CIEAYS MPEII0KEHHON
MHCTPYKLMU; MPU BBINOJHEHUN U3MEPEHUN MOJ] pyKOBOJACTBOM Iefarora coonuparb
AKCIEPUMEHTAIIBHYIO YCTAHOBKY Y BBIYMCIIATH 3HAYEHNE HCKOMOM BEJINYUHBI;
coOnro/IaTh TMpaBUiia TEXHUKU O€30MacHOCTH IMpu paboTe ¢ J1abopaToOpHBIM
000py1I0BaHUEM MOCIE NMPEABAPUTEIBHOTO O0CYKIEHUS C ME€Jarorom;
COTIOCTABJIATh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOUIUECS COCYAbl, 0APOMETp, phlUar, MOJABMKHBIN
YW HEMOJBWXHBIM OJIOK, HAKJIOHHAas IUIOCKOCTh C ONOPOM Ha JHUIAKTUYECKUI
MaTepua;

XapaKTEepHU30BaTh MPUHLMIBI JEUCTBUS HM3YYEHHBIX TNPUOOPOB M TEXHHUYECKUX
YCTPOMCTB IOCJIE€ MPENBAPUTEIBHOTO OOCYXACHHS C MEJaroroM C OMOpol Ha HX
onucaHus (B TOM YMCIIE: HOJIMIUITHUKH, YCTPOMCTBO BOIOIPOBO/IA, THIPABINYECKUI
pecc, MAaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP), UCTIONb3Ys 3HAHUS O
CBOMCTBaX (PU3MUECKUX SBICHUM U HEoOXoauMble (U3MUECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

MPUBOANTH MPUMEPHl / HAXOAUTh HWH(OOPMAIMIO O NPUMEPAX MPAKTUYECKOIO
WCIIOJIb30BaHUsl (PU3UYECKUX 3HAHUW B TOBCEIHEBHOM JKU3HM JJI1 OOECredeHHUs
0e30macHOCTH IpH OOpalmeHuu ¢ NpuOOpaMu M TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHUsi 370pPOBbS M COOJIOJEHUS HOPM SKOJOTMYECKOrO TMOBEICHUS B
OKPYKAIOIIEH CPELE;

OCYIIECTBIISITh C MOMOIIBIO MeAarora OTOOpP MCTOYHUKOB HH(OpPMALUU B CETH
HNHTEpHET B COOTBETCTBHM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUW M INYTEM CPAaBHEHMsS PA3JIUYHBIX MCTOYHHUKOB BBIJIEIATH
uH(popmanuoo, KOTOpas  SBISETCS MPOTUBOPEUMBOM WM  MOXET  ObITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TMPHU  BBIIIOJIHEHMM YYE€OHBIX 33JaHUil  HAYYHO-TOMYJISIPHYIO
TUTEPATYpy (PU3NYECKOTO COAEp aHUs, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WuTepHer; Bnaaerb MNpuéMaMH KOHCIEKTHPOBAHHUS TEKCTa, MPEoOpa3oBaHUs
uH(OpMaIUK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh IOJ PYKOBOJCTBOM I€Jarora ¢ oocykJIeHueM IutaHa paboThl KpaTKue
MUCbMEHHBIE U YCTHBIE COOOIIECHHS HAa OCHOBE 2—3 HCTOYHHKOB HH(QOpMAIUH
dbu3uYecKoro coAepkaHusi, B TOM 4YHCJIe MyOJUYHO JieJlaTh KpaTKUue COOOIICHUs
0 pe3yibTaTax MPOEKTOB WM Y4EeOHBIX HCCIEAOBAHMM; MPU 3TOM TIPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUWHBIN amnmapaTr Kypca (QU3WKH, COMPOBOXKAATH
BBICTYIUICHUE IIPE3CHTALMEN;
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— IIpHU BBIIIOJHCHUHA yT-Ie6HBIX IIPOCKTOB H I/ICCJ'ICI[OBaHI/Iﬁ noa pPyKoOBOJACTBOM
negarora paclpeacisiTh 0053aHHOCTH B Ipynic B COOTBCTCTBUHU C ITIOCTABJICHHBIMHA
3aJjadaMH, CJICIUTH 3a BBIIIOJTHCHHCM IIJIaHA IIGfICTBI/Iﬁ, AICKBATHO OICHHMBATDH
COOCTBEHHBIH BKJIad B ACATCIIBHOCTDb TI'PVYIIIIBI; BBICTPAMBATb KOMMYHHKATHUBHOC
B3aHMOHCﬁCTBHe, YUUTBIBAsd MHCHHUC OKPYKaIOIIUX.

8 KIIACC
[IpeameTHble  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI  OTpaXKkaTh
c(hOpPMHUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUIA:

— OPHUEHTUPOBATHCS B MOHATHUAX M ONEPUPOBATH UMU Ha 0a30BOM ypOBHE: Macca U
pasMepbl MOJIEKYJI, TETUIOBOE ABMKECHUE aTOMOB M MOJIEKYJI, arpeTaTHBIE COCTOSTHUS
BEIIECTBA, KPUCTAIUTMYECKUE U aMOp(HBIC Teja, HACHIIICHHBIA ¥ HEHACHIIICHHBIN
map, BIQXHOCTh BO3JyXa; TEMIlepaTypa, BHYTPEHHSsSI DJHEPTUs, TEIUIOBON
JIBUTATENIb, DJIEMEHTApPHBIA  AJCKTPUYECKUN  3apsif, DJICKTPUYECKOE  IOJIe,
IIPOBOJHUKH U JTUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T0JIE;

— pa3nuyaTh SBJICHUS MOCIE MPEIBAPUTEIHLHOTO 00CYKACHHS C Mearorom (TerioBoe
pacuMpeHue/ckatue, TeIUlonepeaavya, TEIJIOBOE pPaBHOBECHE, CMadHMBaHUE,
KaMWUISIpHBIC SIBJICHUS, HWCHApCHHWE, KOHACHCAIUS, IUIABJICHUE, KPHUCTAILIU3AIIHS
(oTBepaeBaHME), KHWIIGHWE, TeIUIoNepenada (TEeIUIONPOBOAHOCTh, KOHBEKITHSA,
W3IIy49CHHE), JJICKTPU3alUsg  TeJ, B3aUMOJACHCTBHE  3apsaAoB,  JCHCTBUSA
AIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aNMOICHCTBUE MAarHUTOB, ICHCTBHC
MarHuTHOTO TIOJIS HA MPOBOJHHWK C TOKOM, 3JECKTPOMArHWTHAs WHIYKIIUSA) TIO
OTHMCAHUIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIHX
JaHHOE (PU3UYECKOE SIBJICHUE;

— pacrio3HaBaTh C MMOMOIIBIO TIeJarora MposiBIICHUE U3yUYEeHHBIX (PU3MUECKHUX SIBJICHUHN
B OKPY’>KalOIlleM MHUpPE, B TOM 4YHCie (U3HUECKHE SBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSDKEHHE WM KANWJUISPHBIE SIBICHUS B TMPHUPOJIC, KPUCTAUIBI B
npupoae, wuznydeHue ConHila, 3amep3aHue BOJAOEMOB, MOpPCKUE OpH3bI,
oOpa3zoBaHHE POCHI, TYMaHa, WHEs, CHEra; JICKTPUUYECKHUE SBJICHHS B aTMocdepe,
AJIEKTPUUYECTBO JKUBBIX OPraHW3MOB; MAarHUTHOE TMosie 3emMiH, Apeild MOIICoB,
pOJIb MAarHUTHOTO TIONS JJIS JKM3HU Ha 3eMjle, TOJSIPHOE CHSHUE; MPH DTOM
MEePEBONTh TMPAKTUUYECKYI0 3aJady B YYeOHYIO, BBIICIATH CYIIECTBCHHBIC
CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBICHUI;

— ONHUCBHIBATH IO PYKOBOJCTBOM Iiearora ¢ OOCYXXJIEHHEM IUIaHa pPadoThl
M3Y4YEHHBIC CBOWCTBA TeN W (PU3NYECKHE SBICHUS, WUCIONB3ys (u3nyeckue
BEITMYHMHBI (TeMIeparypa, BHYTPECHHsISI SHEPTHs, KOJUYECTBO TEIUIOTHI, y/eTbHas
TEMJIOEMKOCTh BEIECTBA, YACIbHAS TEIJIOTAa TIUIABIICHUS, YICNbHAs TEIIoTa
nmapooOpa3oBaHus, yaelbHas TEIUIOTa CrOpaHus TOTUTMBA, KOA(P(GUIIUEHT MOJIE3HOTO
JICHCTBHUS TETUIOBOM MaIlTWHBI, OTHOCUTEIbHAS BIIAYKHOCTh BO3TyXa, dJICKTPUUCCKUN
3apssl, CWJIa TOKa, JJIGKTPHUYECKOE HaIpsHKCHHE, COMPOTHUBIICHHWE ITPOBOJIHUKA,
yJIeIbHOE CONMPOTHBIICHHUE BEIIECTBA, pad0Ta M MOIIMHOCTH JJIEKTPUICCKOTO TOKA);
IIpY OTMMCAHUM MPABUIBLHO TPAKTOBATH C MOMOIIBIO Teaarora (pU3NYeCKUid CMBICIT
UCIIOJIB3YeMBIX BEJIMYWH, OOO3HAYCHHWS W CIWHUIBI (PU3NYECKUX BEJIMYMH,
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HaXOAUTh (OPMYJIbI, CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMU
BEJIMUMHAMU, CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;
OIIpEEIATh TOCJE IMPEABAPUTEIBHOIO OOCYXKIEHHsI C NEAaroroM CBOMCTBA Tell,
(¢usznyeckue SABIEHMST M IPOLECCHI, HCIOJIb3YsS OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOCHHMSI BEIIECTBA, IPUHIIMII CYNIEPIO3ULIUN
nmosie (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Owma mis
y4yacTka Lenu, 3axkon [[coynsi—/lenya, 3aKOH COXpPaHEHUS SHEPTUU; NPH STOM
HAaxXOJIUTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKEHUE C
omnopoii Ha U poBEIe 0Opa30BaATEIBLHBIC PECYPCHI;

COOTHOCHUTH MOJI KOHTPOJIEM Iefarora (pU3MYECKUE MPOLECCHl U CBOWCTBA TEl, B
TOM YHCJI€ U B KOHTEKCTE CUTyalluil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, MpH
IIOMOIIIY NIE€JAarora BbISBIATh IPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE
3 1-2 Jormyeckux maroB ¢ onopoil Ha 1—2 M3y4YEHHBIX CBOMCTBA (PUINYECKUX
ABJICHUH, PU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

peuiaTh TUIOBBIE PAacUYETHBIE 3a4aud B 1—2 NEHWCTBUS C ONOPOM Ha alroOpuUTM,
MPEABAPUTEIILHO pPa300paHHbIi COBMECTHO C MEJAroroM, HMCIHOJIb3Yysl 3aKOHBI U
dbopmyIibl, CBs3bIBatONIME (PU3MYECKHE BEJIWYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS
3a/1ayy 3alUChIBaTh KPATKOE YCIOBHE, BBISIBIATh HEJOCTATOK JAHHBIX JJIS PEIICHUS
3a/1a4u, BEIOMPATH 3aKOHBI U (hOPMYJIbI, HEOOXOIUMBIE JJI €€ pelIeHUs, IPOBOIUTH
pacuéThl W CpaBHUBATh IIOJYYEHHOE 3HadeHHE (PU3MUECKON BEJIMYMHBI C
U3BECTHBIMH JTAHHBIMU;

UMETh NPEJCTaBICHUE O MpoOJeMax, KOTOpPhIE MOXHO PEUINTh MpU IMOMOIIU
(¢u3nyecKux METOJOB TIOCIE MPEIBAPUTEIBLHOTO OOCYKIEHUS C IMEeJarorom;
UCIIONIb3Ysl ONMUCAHUE HCCIEAOBAHMS, BBIACIATH MPOBEPSEMOE MPEANOTIOKEHUE,
OLICHUBATh NPABUJIBHOCTb MOPSIAKA TPOBEICHUS UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;
YMETh HAaXOJIUTh C UCIOJIb30BaHUEM LHU(PPOBBIX 00PA30BATENBHBIX PECYPCOB OIBITHI
Mo HaOMOACHUI0 (U3NYECKUX SBJICHUA WM (PU3NYECKUX CBOWCTB  Tell
(KanmwIsipHbIE  SIBJICHMSI, 3aBHCHUMOCTH JaBJIEHUS BO3JyXa OT €ro o0béma,
TEMIEpPaTypbl; CKOPOCTH TpoIllecca OCThIBAHMS/HATPEBaHUS MPU H3IIyYEHUU OT
[[BE€Ta M3JTy4arollel/moriomaromeil moBepXHOCTH; CKOPOCTh WCHApEeHUs BOJBI OT
TEMIIEpaTypbl >KUJIKOCTH M IUIOIIAAW €€ IOBEPXHOCTH; DJJIEKTPU3ALMS TeI H
B3aMMOJICHCTBHE  DJIEKTPUYECKHX  3aps/ioB;  B3aMMOJECHCTBHE  ITOCTOSIHHBIX
MarHuTOB, BHU3yaJIM3alys MarHUTHBIX II0JE€H IMOCTOSIHHBIX MarHWTOB; IEHCTBUS
MarHuTHOIO IOJISI Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA
ANEKTPOJBUTATENS]  MOCTOSIHHOTO  TOKa):  (pOpMyJIHMpOBaTh  IMPOBEpPSIEMbIE
PEANoI0KEeHUs, COOUpPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000PYI0BAHUS C OTIOPOM
Ha CXEMY;OIHUChIBATh XOJ ONbITAa U (POPMYJIHMPOBATH BBIBOJIBI MOJ] PYKOBOJCTBOM
neaarora;

UMETh MPEJCTABICHUS O HU3MEPEHUH TEeMIIepaTypbl, OTHOCUTEIbHOW BIKHOCTU
BO3/yXa, CHJIbI TOKa, HANpPSHKEHHUsI C MCIIOJIb30BAHMEM aHAJIOTOBBIX MPUOOPOB U
JIaTYNKOB (PU3UYECKUX BEJUYMH; MPHU MOMOIIM IeJarora CpaBHUBATh PE3yJIbTAThI
M3MEpEHHi ¢ yU€TOM 3a/1aHHOM a0COJIIOTHOM MOTPENTHOCTH;

IIPOBOJIUTH COBMECTHO C IIE€JAaroroM MCCIENI0BAaHWE 3aBUCHMOCTH  OJHOMU
(u3nyeckoil BEIMYMHBI OT JAPYroMl ¢ HUCIOJIb30BAHMEM NPSMBIX HU3MEPEHUMN
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(3aBUCUMOCTH CONPOTHUBIICHUS] IPOBOJIHUKA OT €ro JIMHBI, IUIONIAAN MOMEPEYHOrO
CEYEHU U YJEIbHOIO CONPOTUBIICHHS BEILIECTBA IPOBOJIHMKA; CHIIBI TOKA, HITYIIETO
yepe3  NPOBOJHMK, OT  HANpsDKEHHWs HAa  IPOBOJHHUKE;,  HCCIEIOBAaHUE
MOCJIEIOBATEIHHOTO U MapauIeIbHOIO COEIMHEHUN MPOBOJHUKOB): TUIAHUPOBATH
UCCJIeIOBaHNE, COOMPATh YCTAHOBKY M BBIMIOJIHATh U3MEPEHUs MOJ] PYKOBOJICTBOM
nejarora, clieaysl IpeijoKeHHOMY IUIaHy, (PUKCUPOBAaTh Pe3yJbTaThl MOJIYYCHHON
3aBUCUMOCTH B BHJIe€ TaOMuIl M TpapuKoB, JeliaTh BBIBOABI MO pe3yJbTaTaM
MCCIIEIOBAHMS TTOCIIEe 00CYKIEHUS C TIeIarOroM;
COOTHOCHUTH KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BETUINH (yICIbHAS TETUIOEMKOCTD
BEILIECTBA, COIPOTHUBIICHHE MPOBOJHMKA, pabOTa W MOUIHOCTH 3JIEKTPUUYECKOIO
TOKa): C TOMOILIBI0  Nejarora  IUIaHUPOBATh  U3MEPEHUs,  coOUpaTh
DKCIEPUMEHTAIIBHYIO  YCTAHOBKY, CIEeAysd MPEMJIOKEHHOM HHCTPYKUUU, H
BBIYUCIISITh 3HAUEHUE BEJINYMHBIL;
coOno/IaTh TMpaBWiia TEXHUKU O€30MacCHOCTH TMpu pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM TIOCIIC TIPEABAPUTEIILHOTO 00CYKICHHUS C I1€1arorom;
COTIOCTABJISATH C MOMOIIBIO TEIarora NPUHIUIIBI JEHCTBUS M3YUYEHHBIX MPUOOPOB
Y TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha MX OMucaHus (B TOM YHCIE: CHUCTEMA
OTOILICHHS IOMOB, TUTPOMETP, TapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUUK
AJIEKTPUYECKON SHEPruu, SIECKTPOOCBETUTENBHBIC MPUOOPHI, HarpeBaTe/IbHBIC
ANEKTPONPUOOPHI (MPUMEPHI), SIEKTPUUYECKUE TMPEAOXPAHUTENN; JICKTPOMArHUT,
AJNIEKTPOJBUTATENh TIOCTOSIHHOTO TOKAa), UCIOJIb3Ysl METOJUYECKHE MaTepualibl O
CBOMCTBax (PU3MUECKUX SABJICHUN U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
pacmo3HaBaTh IOCJE MPEABAPUTEIBHOIO OOCYXICHUS C TIEIaroroM TMpOCThIE
TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIIbHBIC MPUOOPHI MO CXEMaAM M CXEMaTUYHBIM
pucyHKaM (KUIKOCTHBIA TEPMOMETP, TEPMOC, MICUXPOMETP, TUTPOMETP, JABUTATEIH
BHYTPEHHETO CrOpaHusl, AIEKTPOCKOII, PEOCTAT); COCTABIATh CXEMBbI JIEKTPUUECKHUX
LIETIEN C MOCIENOBATENBHBIM U MMAPAIIIENBHBIM COCIUHEHUEM DIIEMEHTOB, COOTHOCS
YCIIOBHbIE 0003HAUEHHUS PJIEMEHTOB AJIEKTPUUECKHUX LIETIEH;
MPUBOJIUTH TPUMEPBI/HAXOAUTh HHPOPMAIMIO O TMPUMEpPax MPAKTUYECKOTO
UCIOJIb30BaHUSl (DU3MYECKUX 3HAHUU B TOBCEIHEBHOW XU3HU JJIsi O0OECIICUCHUS
0e3omacHOCTH TIpH OOpalieHuu ¢ NpudOpaMu M TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHUsl 370POBbS U COONIOJICHUS HOPM OKOJOTUYECKOTO TOBEICHUS B
OKPYXarUIEH CpeIe;
OCYIIECTBJISITh C TOMOIIBIO Tegarora TOWCK uHpopManuu (QU3NIECKOTO
colepkaHus B ceTh MHTEpHET, HA OCHOBE UMEIOIIMNXCS 3HAHUN U MIYTEM CPABHEHUS
JOTIOJIHUTENIPHBIX MCTOYHHUKOB BBIACISTH HUH(POPMAIMIO, KOTOpas SIBISETCS
IPOTUBOPEYUBOUN MIIM MOXKET ObITh HETOCTOBEPHOM;
UCIIOJIb30BaTh TIPU BBINIOJHEHWU YYEOHBIX 3aJaHUl OTOOpaHHYIO II€aroroM
HAyYHO-TIOMYJISIPHYIO ~ JIUTEpaTypy (DHU3UYECKOTO  COACpKaHUS, CIPABOYHBIC
Marepualibl, pecypchl cetd HWHTepHeT, BlaieThb NPUEMAMU KOHCIEKTUPOBAHUS
TeKCTa, mpeodpa3oBaHus WH(OpPMAIMK U3 OJTHON 3HAKOBOW CHUCTEMBI B JPYTYIO C
ONOPOM Ha aJTOPUTM M YTOUHSIOIIHUE BOIIPOCHI IEAAr0ra;
co3JaBaTh I0J] PYKOBOJCTBOM Iejarora ¢ oOOCyX JAeHHEeM IuUlaHa paldoThl
NMCbMEHHBIE M KpaTKUE YCTHbIE COOOIIeHus, 0000mmas wuHQoOpMalKo U3
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HECKOJBKMX HWCTOYHUKOB (PU3WYECKOTO COJAEpXKaHUSA, B TOM YHCIE TyOIUIHO
NPECTABIATh Pe3yIbTaThl MPOSKTHOMN WM MCCIIEA0BATEIBCKON ACITEILHOCTH; IPU
ATOM TPAMOTHO HCIIOJIb30BaTh M3yYEHHBIM MOHATHHHBINA ammapar Kypca (U3WKH,
COTIPOBOXAATh BBICTYIUICHHE MTPE3CHTAINEH;

— TIPH BBIOJHEHUN YU4E€OHBIX TPOCKTOB U UCCIEIOBAHUN (DU3MUECKHUX MPOIECCOB MO/
PYKOBOJICTBOM TI€Jlarora pacrpeaeisaTh 00sI3aHHOCTH B T'PYIINIE B COOTBETCTBUH C
MMOCTAaBJICHHBIMHA 3aJa4aMH, CIEAUTh 3a BBIMIOJIHCHHEM IUIaHA JEHCTBUU U
KOPPEKTUPOBATh €r0, aJeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIA] B JCSITCIBHOCTH
TPYIIBI; BEICTPaWBaTh KOMMYHHUKATHBHOE B3aMMOICHCTBHE, MPOSIBIISAS TOTOBHOCTh
paspemniaTh KOHQIUKTHI.

9 KUIIACC
[IpenmeTHsle  pe3ynbTaTbl Ha  0a30BOM  YpPOBHE  JOJDKHBI — OTpaXkaTh
c(hOPMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUI:

— OpHUEHTUPOBATHCS B MOHATHUAX M ONEPUPOBATH UMU Ha 0Aa30BOM YpPOBHE: CHCTEMA
oTcu€Ta, MaTepualdbHas TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTh MEXAHUYECKOIO
JBHKECHMUS, nedopmarius (ympyras, riacTU4ecKas), TpEHUe,
YeHmpocmpemumenbHoe YCKopeHue, HEBECOMOCTh U NEPETPY3KHU; LUEHTP TAKECTH;
abCONIOTHO TBEpPAOE TENO, UEHTP TSKECTH TBEPJAOTO Tejla, PABHOBECHUE;
MEXaHUYeCKue  KoseOaHus U BOJHBI, 3BYK, HMHGPa3ByK U yJIbTPa3BYK;
AJIEKTPOMATHUTHBIE BOJIHBI, IIKAJIa 3JIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CHEKmMpPbl UCHYCKAHUS U no2noujenus; anbda-, 0eta- U ramma-
U3IIy4YEHMs], U30TOIIbI, sIIE€pHAst SHEPTEeTHUKA,;

— COOTHOCHTHb SIBJICHHSI TIOCJI€ NPEABAPUTEIBHOTO OOCYXJIEHHUS C IeJarorom
(paBHOMEpPHOE M HEPABHOMEPHOE MNPSMOJUMHEHHOE JBH)KEHHE, PABHOYCKOPEHHOE
OpSIMOJIMHEWHOE JABM)KEHUE, CBOOOAHOE MaJieHUE TeJl, PABHOMEPHOE JBUKEHHE 10
OKPY>KHOCTH, B3aUMOJCHCTBHE TeJl, PEaKTUBHOE JBHXKEHHE, KoJeOaTeabHOe
IBWKEHHE (3aTyxaloUle W BBIHY)XJIEHHBbIE KojeOaHus), PE30HAHC, BOJHOBOE
JBIKEHUE, OTPAXKEHUE 3BYKa, NPSIMOJMHEHHOE PACIPOCTPAHECHHE, OTPAKECHHUE WU
IpEJIOMJIEHUE CBETa, MOJIHOE BHYTPEHHEE OTPa)XCHHE CBETA, Pa3jiokKeHHe Oenoro
CBETa BCIEKTP M CIOXEHUE CIEKTPaJbHBIX LIBETOB, JIUCIEPCUSl CBETA,
€CTECTBEHHAasd  PaJMOAKTUBHOCTb,  BO3HMKHOBEHHE  JIMHEHYATOro  CHEKTpa
U3JTyYEHHUsI) MO0 ONHCAHMIO HMX XapaKTEepPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

— pacrio3HaBaTh C MOMOIIBIO NIeAarora NposiBJIICHUE U3YYeHHbIX (U3UUYECKUX SIBICHUI
B OKpY>KarolieM Mupe (B TOM uucie (GU3NYECKUe SBICHUS B TMPHUPOC: MPHUIMBHI U
OTJIUBBI, JBWXEeHUE IIaHeT CONMHEYHOM CUCTEMBI, pEaKTUBHOE ABUYKEHHE >KHBBIX
OpraHU3MOB, BOCIHPHSTHE 3BYKOB JXHUBOTHBIMH, 3E€MIIETPSCEHHUE, CEHCMUYECKHE
BOJIHBI, LIyHAMH, 5XO, IIBETa TE€J, ONTUYECKUE SBJICHUS B MPUPOJE, OMOIOTUYECKOE
JecTBUE BUAMMOIO, VYIbTPAapUOJETOBOIO U PEHTICHOBCKOIO  M3JIy4CHHIA;
€CTECTBEHHBIN PAJMOAKTUBHBIM (OH, KOCMHUYECKHE JIy9H, PaJAO0AKTUBHOE
U3ITy4YeHUE TPUPOAHBIX MHUHEPAJIOB; JECUCTBUE PAAMOAKTUBHBIX W3JIyYCHHH Ha
OpraHu3M 4YeJOBEeKa), MpU 3TOM MOJ PYKOBOACTBOM Ielarora NEpeBOIUTH
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MPAKTHYECKYIO 3a7auy B y4eOHYIO, BBIACIATH CYIIECTBEHHbIE CBOWCTBA/TIPU3HAKU
(pu3nyeCKuX SBJICHUN;

ONKCHIBaTh IMOJI PYKOBOJACTBOM Ilefarora ¢ OOCYXJIE€HHEM Ii1aHa pPaboThl
U3yYEHHbIE CBOWCTBA Te€l M (U3HYECKUE SIBJICHUS, HUCHOJIB3Ys (U3HUECKUE
BEJIMUMHBI (CPEIHSAS U MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JIBH)KEHUH,
YCKOpEHHE, IEPEMEILIEHUE, ITyTh, YIJIOBAasl CKOPOCTb, CHUJIA TPEHHUS, CHJIA YIIPYTOCTH,
CuJIa TSKECTH, YCKOPEHHE CBOOOAHOTO MaJACHUS, BEC TEJa, UMITYJIbC TEJIad, UMITYJIbC
CHJIbI, MEXaHHW4yecKas paboTa ¥ MOIIHOCTb, TMOTEHIMAbHAS DJHEPIUs Tela,
MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, IOTEHIMAIbHAS SHEPTUS CHKATOM MPYKUHBI,
KHMHETHUYECKasi JHEprus, MOJHAas MEXaHW4YecKas O3Heprusi, MNepuoj M 4YacToTa
KOoJIeOaHWil, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTH CBETAa,
[0Ka3aTeNb MPEJIOMIICHUS CPEJibl); IPU ONMUCAHUU C TOMOIIBIO YUUTENS IPABUIBHO
TPAKTOBATh (PU3NUECKHUI CMBICI UCHOIb3yEMbIX BEIMUUH, 0003HAUYECHUS U €TUHUIIBI
(u3nYeCKuX BEJIUYMH, C OMIOPOM Ha METOJMYECKUX MaTepuai HaXOquTh (popMybl,
CBSI3BIBAIOIIME JAaHHYIO (PU3UUYECKYIO BEJIMYHMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepU30BaTh I0CJIE MPEIBAPUTEIBLHOTO OOCYXIIEHUS C IEJaroroM CBOWCTBA
Ted, (U3UYECKUE SBIICHHS W IPOILECCHI, HUCMHOJb3Yys 3aKOH COXPaHEHUs SHEPIHH,
3aKOH BCEMHUPHOTO TATOTE€HUS, MPUHUUII CYNEPHO3UIUU CHJI, T[PUHLUII
OTHOCUTENBHOCTH ['anmmnes, 3akoHbl HpIOTOHA, 3aKOH COXpAaHEHHUS HUMITYJIbCA,
3aKOHBI OTPAXEHUS U TPEJIOMIIEHHS] CBETA, 3aKOHBI COXPAaHEHHUs 3apsSI0BOr0 U
MAacCOBOTO 4YMCENI IpU SAEPHBIX PEAKUUAX; IPU 3TOM HAXOIUTh CIIOBECHYIO
(opMyIUPOBKY 3aKOHA M €r0 MaTEMaTHUECKOE BbIpaK€HUE C OMOPOM Ha HU(POBHIE
o0OpazoBaTenbHbIE PECYPCHI;

COOTHOCUTH TOJ KOHTpOJIEM Ieaarora (pu3MYECKue MpOIecChl U CBOWCTBA Tel, B
TOM YHCJI€ M B KOHTEKCTE CHUTYallMi NpPAKTUKO-OPUEHTUPOBAHHOTO XapakKTepa:
BBISIBJISITh MpPU TOMOUIM TeJarora MNPUYHMHHO-CIEACTBEHHBIE CBSA3M, CTPOUTH
00BACHEHHE U3 2—3 JIOTMYECKUX LIAroB C OMOpOoi Ha 2—3 M3YyYEHHBIX CBOMCTBA
(u3HUECcKUX SABICHUM, (PU3NUECKUX 3aKOHOB MUJIU 3aKOHOMEPHOCTEN;

pemarh TUNOBBIE PAc4YETHBIE 3alaud B 1—2 JOEHCTBUSA C ONOPOM HA alNTrOpPUTM,
peIBapUTEIBLHO Pa300paHHBI COBMECTHO C, HCIOJIb3YS 3aKOHBI M (POPMYJIb,
CBs3bIBaOIIME (DU3MUECKUE BEJIIMYMHBI: HAa OCHOBE aHalu3a YCIOBUS 3a/Jauu
3aMUChIBaTh KPATKOE YCIIOBUE, BBISABIATH HEJOCTAIONIME UM U30bITOYHBIC TaHHBIE,
BbIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIJIsl PELICHUS], IPOBOIUTE PACUEThI U
OLICHMBATh C IIOMOIIBI0 YUYWTENS PEATUCTUYHOCTH TOJYYEHHOIO 3HA4YEHUs
(bU3UICCKON BEIIMUHHEL;

UMETh MPEJCTaBIECHUE O MpoOJieMax, KOTOPbIE€ MOXHO PEIIMTh MPH MOMOIIU
¢u3MuecKuX  METOAOB;  HCIOJB3YyS  ONHCAaHUE  MCCIAEAOBaHUS,  MOCTE
OpeIBapUTEILHOTO  OOCYXKIEHUST C  NeJaroroM  BBIACNIATH — MPOBEpPSIEMOe
IPEANnoIoKEeHNe, OLUEHUBATh MPABUIBHOCTh MOPSAJIKA MPOBEICHUS MCCIEI0BAHUS,
JIeJ1aTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOAEHUN U OIBITOB;

YMETh HaXOJIUTh C UCTOIb30BaHUEM LIUPPOBBIX 00pPa30BaTENbHBIX PECYPCOB OMbBITHI
Mo HAOMIOJIEHNI0 (PU3UYECKUX SBICHUN WM (PU3UYECKUX CBOWCTB TeN (M3yueHUE
BTOpPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUs 3HEPTUH; 3aBHUCUMOCTb IE€PUOJA
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KOJIEOaHUI NPYXUHHOTO MasATHHKAa OT MAacChl Ipy3a MU JKECTKOCTH MPYKUHBI H
HE3aBUCUMOCTb ~ OT  aMIUIMTYAbl ~ MajblX  KojeOaHul;  MpsIMOJUHENHOE
pacnpoCTpaHEHUE CBETa, Pa3jOKEHUE OEJIOro CBETa B CIEKTP; U3YUYEHUE CBOWCTB
N300pakeHHss B IUIOCKOM 3€pKaje M CBOWCTB H300paKeHUs IpeaMeTa B
coOuparomield JuH3e; HAOMIOJAEHHME CIUIOIIHBIX M JIMHEWYaTbIX CIIEKTPOB
U3IY4YEHHs): CaMOCTOSITEIbBHO COOMpaTh YCTaHOBKY M3 HM30BITOYHOTO Habopa
00Opy/IOBaHUsl C OINOPOMl Ha CXEMY;ONHCHIBaTh XOJ OIBITa U €ro pPe3yJbTaThl,
(GopMyTHUPOBATH BBHIBOJIBI MO PYKOBOJCTBOM I€Arora;

MPOBOANTH NIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHH, ONpeaessis cpeaHee
3HAa4YeHUE H3MEpSIeMON BEIMUYUHBI ((oKYCHOe paccmosinue cobupaiowel TUuH3bl);
000CHOBBIBAThH BHIOOP CIIOCO0a M3MEPEHUS/U3MEPUTEIILHOTO TPUOOPAa;

IPOBOJIUTh COBMECTHO C II€aroroM MCCIIEJOBAaHUE 3aBUCUMOCTEN (DU3MUECKUX
BEJIMYMH C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUHN (3aBUCHUMOCThH IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBMKEHHM 0€3 HauaJbHOW CKOpPOCTH; Mepuoja KojaeOaHui
MaTEMaTUYECKOI0 MasiTHUKA OT JUIMHBl HUTHU; 3aBUCUMOCTH yTJla OTPAXKEHUS CBETa
OT yrjla MaJeHUs U YIJia MpeIOMIIEHUs OT yrJla MajeHus1): mocie oOCyKASHHs MO/
PYKOBOJICTBOM I[i€/larora IJJAHUPOBAaTh HKCCIIEIOBaHUE, COOHUpaTh YCTAHOBKY,
(pUKCHpPOBATh PE3yJbTAThI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYHUH B BUJE
TaOJIHI U TPaQUKOB, A€JIaTh BHIBOABI IO PE3YyJIbTaTaM UCCIEI0BAHMS;

COOTHOCUTh KOCBEHHbIE HM3MEpEHHUs] (PU3MUECKUX BEJIMYUH (CpeAHssl CKOpPOCTh H
YCKOpEHHUE Tejla NpU PABHOYCKOPEHHOM JIBUJKEHUH, YCKOpEHHE CBOOOJHOIO
najeHus, )KECTKOCTh NPYKUHBI, KOAPPUIUEHT TPEHUS CKOJIBXKEHUSI, MEXaHUYeCKast
paboTa Y MOIIHOCTb, YacTOTa W TMEpUoJ KoJIeOaHU MaTeMaTHYeCKOro M
NPY>KMHHOTO MasTHUKOB, ONTHYECKas CUJia COOMpAIOUIeH JIMH3bI, PauOAKTUBHBIN
doH): ¢ TOMOIIBI0  Tejarora  IUIAHUPOBaTh  HM3MEPEHUs;  coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBINOJHATh U3MEPEHUs, Cenysl MPeaIOKeHHON
MHCTPYKIMU; BBIYMCIATH 3HAUYEHHE BEJIMYMHBI M aHAJIM3UPOBATH MOJIyYECHHbBIE
pe3yJbTaThl ¢ YYETOM 3aJaHHOM NTOTPEIIHOCTA U3MEPEHHN;

coONoIaTh MpaBWjla TEXHUKU O€30MACHOCTH Mpu padbore ¢ J1abopaTOpHBIM
000pyI0BaHUEM TIOCIIE MTPEABAPUTEIILHOTO 00CY KACHUS C M1€1arorom;
COTIOCTABJIATH C MOMOIIBIO NEAArora OCHOBHbIEC MPU3HAKN W3YUYEHHBIX (DU3HMUECKUX
MoJieieil: MaTepuaabHas TOYKa, aOCONIOTHO TBEPAOE TENIO, TOUYEUHBIH HCTOUYHUK
CBETa, JIy4, TOHKAas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas MOJEIb
ATOMHOTO s1/Ipa C ONOPOK Ha METOJAMYECKUE MaTEPHUAJIbI;

XapaKTepU30BaTh MOCJE MPEABAPUTENBHOIO O0CYXKACHHS C NEAAroroM MPUHIIUIIBI
JNEUCTBUA HW3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOA Ha HX
onvcaHusi (B TOM 4YHCIE: CHUIOMETp, MAATUYUKU TIOJIOKEHMs, PACCTOSHUSA U
YCKOpEHHMs, pakKera, »3XOJOT, OYKH, Nepuckon, (oToanmapar, ONTUYECKUE
CBETOBO/Ibl, CHEKTPOCKOIN, O3UMETp, Kamepa BuibcoHa), ucmosb3ys HuppoBble
oOpasoBarenbHbIE PECYpPCHI;

HCIIOJIB30BaTh MOJ PYKOBOJACTBOM II€arora CX€Mbl M CXEMAaTHUYHBIE PUCYHKU
M3YYEHHBIX  TEXHUYECKMX  YCTPOMCTB,  HM3MEPUTEIbHBIX  HpPUOOPOB U
TEXHOJIOTUYECKUX TPOLECCOB NpPH pPEIIeHHH Yy4eOHO-TIPaKTUYECKUX 3ajady;
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ONTUYECKUE CXEMBbl MJii TOCTPOCHHsS] H300paXEHUH B IUIOCKOM 3€pKaje H
coOuparoiien JMH3E;

OPUBOJUTH TMPUMEPHI/HAXOAUTh HH(POpPMALMIO O MpUMEpax MPAKTUYECKOTO
UCIOJIb30BaHUsl (DU3MYECKUX 3HAHUU B IMOBCEIHEBHOW KU3HU JJIsi OOECIeUeHUs
0e3omacHOCTH TpH OOpalleHuu ¢ NpudOpaMu M TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHHUs 3J0POBbS U COONIIOJICHUST HOPM DSKOJOTHYECKOTO TOBEACHHUS B
OKPYXaroUIEn Cpee;

OCYIIECTBIISITh TOJ] PYKOBOACTBOM II€arora MOUCK HHQPOpMAIMH (HU3HUECKOTO
cofiep>kaHusi B ceTH MHTepHET, caMOCTOSTENIbHO (OPMYIUPYsl TOMCKOBBIN 3aIpoc,
HAXOJUTh MyTH ONPEEICHUS JOCTOBEPHOCTH MOJyYeHHON UH(OpMAIIUK Ha OCHOBE
UMEIOIIUXCS 3HAHUH U JONOJHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TIPU BBINOJIHEHUM YYEOHBIX 3aJaHUN OTOOPAHHYIO I1€1arorom
HAYYHO-TIOMYJISIPHYIO ~ JIUTEpPaTypy (U3MUECKOTO  COJEp)KaHUs, CIpPaBOYHbIC
Marepuaibl, pecypcbl ceth MHTepHer; BiaieTh NpuéMaMu KOHCHEKTHUPOBAHUS
TEKCTa, peoOpa3oBaHusl MH(POpPMALMK U3 OJHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO C
OMOpOM Ha ANTOPUTM M YTOYHSIOIIME BOMPOCHI TNeAarora; Co3aaBaTh O]
PYKOBOJICTBOM Iearora ¢ oOCyXJEHHEM IuUlaHa pabOThl MUCBMEHHBIE U YCTHBIE
CcOOOIIIEHUsI HA OCHOBE HMH(GOpPMAlUU U3 HECKOIBKMX HCTOUYHHUKOB (PU3UYECKOTO
colepkaHusi, NyOIMYHO  MPEACTAaBIATh  pPE3yJbTaTbl  NPOEKTHOW  WIU
UCCIIEI0BATEIBCKON AEATENBHOCTH; TP 3TOM T'PAMOTHO HCIIOJIB30BaTh U3Y4YCHHBIN
HNOHATUHHBIN anmapaT U3y4aeMoro paszeina (U3MKU U CONPOBOXKIATh BBICTYIICHUE
npe3eHTalnuen ¢ ydéToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.
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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
MOCJIEI0BATEIbHOCTh M3YYEHHUSI TEM U KOJIMYECTBO YaCOB Ha OCBOCHUE Ka)JOW TEMbI, ONpEACIICHUE OpraHUu3alluOHHBIX (HopM
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. SIBieHus | BoliBieHHe OCHOBHBIX Pa3iM4yMil MPU NOMOIIM Ieaarora Mexnay (U3HYEeCKMMH M XUMHUYECKUMU

Hayka o npupoze | mpuponst  (MCY).  ®usmueckme  sBmemus: | mpespamenusmu (MC — xumus).

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

MarHuTHBIE, CBETOBBIE, 3BYKOBEBIE. BOMPOCOB  (M3MYECKUX SBICHUH: MEXaHWYECKHX, TEIUIOBBIX, JJEKTPUYECKUX, MArHUTHBIX

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

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

1
MC — sreMeHTEI CoACpIKaHUs, BKIIIOYAIOIUE MEKIIPEIMETHBIC CBA3HU, KOTOPLIC HOI[p06Hee PACKPLITHI B TCMATHYCCKOM INITAHUPOBAHUH.
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BeIHYHHEI (2 4) | Qu3HuecKux BEJIMYMH. Duzuuecxue
npubopwi*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
NU3MEPHUTENHHOTO npudopa (ucnone3ys
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
2unomesvl:  OANLHOCMb — NONEMA  WAPUKA,

NYWEeHH02co0 cOpu30HmalbHo, mem 60]Zbu/le, 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.

2 o o
KprI/IBOM 0003HaUEH y‘Ie6HLII/I MaTepuall, KOTOPbIM U3Yy4a€TCA, HO HE BBIHOCUTCSA Ha IPOMEIKKYTOUHYIO U UTOTOBYIO aTTECTAllUIO.

3Bce [lemoHctpaumu u JlaGopatopHble paboThl, MPEICTABICHHBIE B COACPXKAHHH, JOMYyCKaeTCsI(MOXKHO) MPOBOAWTH, HCIOJIB3ys HH(POPMALMOHHBIE M DJICKTPOHHbIE TexHomoruu (1udposbie

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 s61eHUll ¢ NOMOUbIO MOOeel.

Ipenmet u MeToIbI HUUKH.
Hemoncmpayuu

1. OmnpeneneHue MOTPEITHOCTH
9KCICPUMCHTA.

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

— T0YeMY OCTAaHABIMBACTCS ABMIKYIIEECS 1TO TOPU3OHTATIBHON IIOBEPXHOCTH TETIO;

— [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,
HampuMep: JAIBHOCTh NOJIETAa IapuKa, MYIIEHHOTO T'OPU3OHTalIbHO, TeM Oojblie, YyeM Ooublie
BBICOTA ITyCKa.

[TocTpoeHne COBMECTHO € NENaroroM IMPOCTEHINUX Mojeield (U3MYeCKUX sIBICHUH (B Buae
PUCYHKOB WUJIM CX€M), HalpuMep MaJeHue IpeaAMeTa; NPsIMOIUHEIHOe pacIpoCTpaHEeHHE CBETa.

Pasnean 2. IlepBona

YajbHble CBeJleHUSl 0 CTPOEHHUH 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
(oTtorpaduii, MOTYIECHHBIX HA AaTOMHOM CHJIOBOM 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, 00BACHAIOWUXCSL
APUMSIICEHUEM UIU OMMATKUBAHUEM YACMUY
eewecmea.

Jlabopamopnwvie padbomot u onvimul

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

2.0neiTel 10  HAOIIOACHUIO
PaCIIUPEHHS Ta30B.

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.

4 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‘{éTOM CITMCKAa SKCTICPUMEHTAJIbHBIX SaﬂaHHﬁ,

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 nuddysuu.

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.

YcTaHOBIIGHHE C ONOpOW Ha JIUAAKTUYECKMH MaTepual IPOCTBIX B3aUMOCBA3CH MeEXIy
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.

Jemoncmpayuu

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 CKOPOCTH
CKONBXXEHHS Opycka WJIM IIapuka II0
HaKJIOHHOH MIOCKOCTH.

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/1ad B 1—2 JEHCTBHSA ¢ OMOpPON Ha aarOpuTM, HPeIBapHUTENIHLHO
pa3oOpaHHBI COBMECTHO C IENAroroM Ha OINpeIelieHHe TIyTH, 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 IEJAroroM IUIOTHOCTH TeNla B pPe3yjbTaTe H3MEPEHHsl ero 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. CnoxxeHue CuJI, HampaBlIE€HHBIX MO OJHON
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.

IloHumanue ¢ omopodl Ha CXeMbl NPHU IIOMOIIM MeAarora OpOUTAJIbHOIO MIBIXKCHUS 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 aHaM3 ¢ ONOPOM Ha AMAAKTUYECKHHA MaTepuall MoJ KOHTPOJEM IeJarora NpakTH4eCKUX
CUTyallMl, B KOTOPBIX HPOSABIAETCS JEHCTBHE CHJIBI TPEHUS, HCIOJIB3YIOTCS CIIOCOOBI €€
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)

JdaBJsienue.
IMepenaua
JdaBJIeHUS
TBEPABIMHA
TeJaMHu,
JKMIKOCTSMH U
razamu (3 4)

Hagienue. Cnocobvl ymenbluleHUs: U YEeudeHUs.
oaenenus. [lagrenue 2asa. 3agucumocms
0aegrenuss 2aza om o0vbEMA, MeMnepamypbl.
Iepeoaua oasnenus meépovimu menamu,
AHCUOKOCMAMU U 2A3AMU. 3AKOH
Hackans.[Tneemamuueckue MawuHbl.
,Zlemoncmpatmu2
1. 3aBucumocTh
TEMIIEPaTyphl.

JaBJICHUA rasa oT

AHanmu3 ¥ 00BSCHEHHE C OTIOPOil HAa IWAAKTHYECKUH MaTepHaj IoJ KOHTPOJIEM Iearora OIBITOB U
NIPaKTUYECKUX CUTYaLUH, B KOTOPBIX NPOSIBIAETCS CUJIA JaBJICHHUS.

OO0ocHOBaHME C ONOPO HAa TEXHOJOTMYECKYIO KapTy IPH IOMOILM IeJjarora Coco00B yMEHbIICHUS
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.

36




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.

Ananmu3 U OOBSCHEHHE C ONOpOoM Ha JUIAKTUUECKUH Marepuan IOJ KOHTpPOJIeM Iejarora
NIPaKTUYECKUX CUTyalUil, JEMOHCTPUPYIOLIUX NIPOSIBICHUE JaBJICHUS KUIKOCTU U 3akoHa [lackais,
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.

ﬂemomcmpauuu2

1. [IposiBnenne neicTBus 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 THUMOBBIX PacyETHBHIX 3a1ad B 1—2 JEHCTBHUSA ¢ ONOPOH Ha ajJropuTM, HpeIBapHUTEIEHO
pa3o0paHHBIil COBMECTHO C TIEAaroroM 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
MOTPYy’)KEHHE Tel B  3aBUCHMOCTH  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
CUJIBl, JEUCTBYIOIIEH Ha TEJO B KUAKOCTH,
OT MAacchl 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 TEJIO 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.
KoHcTpyupoBanue npu nmomoiy neaarora apeoMerpa Wik KOHCTPYHUPOBaHUE JOIKU U OINPENEICHHE
€€ Tpy30IIOABbEMHOCTH.

Pazpnean 5.

Pa6ora u momHoCcTh. JHeprus (12 4)

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 HOAbEME 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.Onpenenenue pabOTHl CHIIBI TPEHHS TIPH
PaBHOMEPHOM JBHYKCHUH Tena o
TOPU30HTAILHOU IOBEPXHOCTH.

2. UccnenoBanue ycioBuii paBHOBECHS pblyara.

3. U3amepenne KIIJI HaKkIOHHOH IIOCKOCTH

(3MeKTpOHHAS TEMOHCTPAIIHS).

HauvanbHoe MOHMMAaHUE BBIMTPHIIIA B CHJIE MPOCTHIX MEXaHU3MOB Ha NPHMEpPE phluara, MoJABHKHOTO
1 HENOJABWKHOTO OJIOKOB, HAKJIOHHOW TJIOCKOCTH.

HccnenoBanue cCOBMECTHO € EAATOTOM YCJIOBUS PaBHOBECHS phlyara.

OOHapy)XeHHE TIOJl PYKOBOJACTBOM IIelarora C OIOPOH Ha IWAAKTHYECKHH MaTepuan CBOWCTB
MPOCTHIX MEXAaHWU3MOB B PA3NMYHBIX MHCTPYMEHTAX W MPUCIOCOOICHHUSIX, MCIIONB3YEMBIX B OBITY
1 TEXHHKE, a TAKXKe B XKUBBIX oprannzMax (MC — Ouomorus).

Habmrogenne 3a SKCIEPUMEHTATBHBIM JIOKa3aTEIBCTBOM pPAaBEHCTBA pPa0OT MpH TNPUMEHEHHH
MPOCTBIX MEXAHNU3MOB.

Omnpenenenue nox pykosoacTsoM nenarora KII/l HakIOHHOM IIIOCKOCTH.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABAPUTEITHHO
pa3o0paHHBIIl COBMECTHO C IEAAaroroM Ha INPUMEHEHHE IpaBHjia PABHOBECHUs pblyara W Ha pacuér
KIIA.

Mexanuueckas
neprus (4 4)

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

JlaGopaTopHbie padoThI 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 HEPTHU.

[IpencraBnenue npu NOMOILM NEAATOra IpaHUL] IPUMEHUMOCTH 3aKOHA COXPAHEHUS 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
M CBOlicTBa
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.

,Zlemoucmpauuu2

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 OOHApPYKEHUIO JEHCTBHUS CHII

CMadYrBaHUA u

MOJICKYJISIPHOTO MIPUTSKCHUS (wmm
ANIEKTPOHHAS IEMOHCTPAITHS).

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

3. OmpiTBl 1O HAOJIOACHUIO  TEIIOBOTO

paciupeHusi ra3oB, JKUJKOCTEH M TBEPABIX

Tell.

4. OmpenierieHue TaBJICHUS BO3yXa B OaJUloHE
ITIPHIIA.

5. OmBITE, JAEMOHCTPHUPYIOIIHE 3aBHCUMOCTH
JABJIICHUS BO3AyXa OT ero o0béMa U
HATrPEBaHUS WU OXJIKIICHUS.

6. Ilposepxa 2unomeswi JUHEUHOU
3asucumocmu OUHbl CMOAOUKA HCUOKOCTIU 8
mepmomempuyeckol mpyoxe om
memnepamypul.

HaOmonenne u MHTEpPIPETALNA COBMECTHO C IIE€aroroM OMbBITOB, CBUAETEIBCTBYIOMINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHMH BEILECTBA: 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
00b&Ma TBEPABIX TEJ, TEKYyYECTH JMXUIKOCTH (B TOM YHCIE, PAasHUNIBI B TEKyYeCTH IS pa3sHbIX
XKHUJKOCTEH), NaBICHHSA Ta3a.

Habmonenue 3a mpoBeieHUEM OIIBITOB, AEMOHCTPUPYIONINX 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €ro
00bEéMa W HarpeBaHUsl WIN OXJIAXIEHWS, W UX OOBSCHEHHE Ha OCHOBE ATOMHO-MOJIEKYJSIPHOTO
yUYEHHUSL.

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
sewgecms.  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

okpyacaroweti 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
BEIIECTB.

6. HaOiroienre KumneHus.

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 Harp€TbIM MCTAJINIMYECKUM HUJIUHIAPOM.

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,
9HEprocOeperaoIne KpbIn, TepPMOAKKyMYJIISTOPHI | T. 1.

HaOmonenue siBineHu HcapeHnst 1 KOHACHCALUH.

Habmonenue 3a rccieioBaHueM Ipoliecca NCTIapEHHUs Pa3THIHBIX KHIKOCTEH.

OOBsicHEHHE TI0 ATOPUTMY COBMECTHO € NIEJaroroM sIBJICHUH NCTIapeHusl 1 KOHAEHCALMH Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUEHHSI.

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 pacu€THBIX 3afad B 1—2 AEHCTBHs C ONOPOH HAa AJTOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C II€IaroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIIOTHI B
mponeccax TeIionepeaadn Mmpu miIaBJICHUU U KPUCTAIIIIM3allUNU, HCTTAPEHUN U KOHACHCAITNU.

AHanu3 npu MOMONIM TeJarora ¢ onopoil Ha JUIAKTUYECKUI MaTepuajl CUTyaluid MpaKTUYeCKOTO
TIPUMEHCHUA SIBIICHUM TIJIABICHHS U KpUCTajllin3daliuv, HAIpUMEP, IMOJYYCHUEC CBEPXUNUCTHIX
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

BO3lyXa.

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
B3auMMoOJeicTBHE
(7 4)

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

DnexkTpuueckoe  TmoJe. 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 Tell.
2. lea poga DJIEKTPHYCCKHX 3apsSI0B U
B3aHMOIIeI>iCTBPIe 3apsHKEHHBIX 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.

OOBsICHEHHE COBMECTHO C TII€JJaroroM SIBICHHM D3JEKTpU3aIlMM IPH CONPHKOCHOBEHHUH TeNl HU
UHAYKLIHEH C UCNOIb30BAaHUEM 3HAHUM O HOCUTEISAX 3JIEKTPUUECKUX 3apsi/iOB 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)

ONeKTpHYeCcKHil TOK. Ycaosus cywecmeosanus
aneKkmpuyecko2o moxa. VICTOUHUKN MOCTOSIHHOTO
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

Ul ydacTka 1end. [locienoBatensHOE 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'a30BBIil pazpsa.

. IaMepeHne cHiIpl 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. UsmepeHue u peryiupoBaHue
HATIPSKCHUSL.

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
TE€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.

Onpenenenue ¢ onopoid Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJACTBOM II€larora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIACIISIEMOI Ha pe3UcTope.
Habmronenue 3a ncciieoBaHNEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIaMIIOUYKy 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
pa300paHHBIN COBMECTHO C IIEIarOroM C MCIIONb30BaHueM 3aKkoHa J[xoynsi—JleHna.

HabnroneHne BOSHUKHOBEHUS 3JICKTPUIECKOTO TOKA B KHUIKOCTH.
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10.

11.

12.

NONePeuH020 ceveHus: U Mamepuad.
Ilposepra npasuna cnodicenusi 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,
HAYLIETO Yepe3 JaMIOYKy, OT HANPSDKEHHS
Ha HEil.

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

IlocrosiHHbIE MarHuThl. B3anmoelicteue
MIOCTOSIHHBIX MarHuToB. Maenumnoe noie.
Maenumnoe none 3emau u e2o 3naverue 0is
orcusnu Ha 3emne. Onvim Opcmeoa. Maznummoe
noze snexmpuuecko2o moka. Ilpumenenue
9NEKMPOMASHUMOE 8 mexHuKe. /lelicmeue
MASHUMHO20 NOJIA HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb HOCMOAHHO20 MOKA.
Hcnonvzosanue snexmpoosucamernet 6
MeXHUYecKUx yCmpoucmseax u Ha mpancnopme.
ﬂemoncmpauuuz

1. B3auMoeiicTBH€E TOCTOSIHHBIX MArHUTOB.

2. MopenupoBaHue HEBO3MOXXHOCTH

paslieneHus MoJt0CcoB MarHuTa.
3. MopenupoBaHue MarHUTHBIX
MIOCTOSIHHBIX MarHUTOB.

4. OnsIT DpcTena.

5. MarautHOe T0JIe TOKA. DIEKTPOMATHUT.

6. JleficTBHe MarHUTHOTO TIOJIA HA TIPOBOIHHUK C
TOKOM.

7. DneKTpoABUraTeb MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padomot u onvimol.

1. Uccnenosanue MarHUTHOTO
B3aMMO/ICHCTBUS MOCTOSTHHBIX MarHUTOB.

2. Usyuenwue MarHUTHOTO ToJIst
MOCTOSIHHBIX MarHUTOB NPU WX OOBEAHHEHUH H
pazlieneHuu.

3. HUccnenosanue IEUCTBHUS
3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

4. OmnsITH, JIEMOHCTPUPYIOLIUE
3aBUCHUMOCTb CHJIbI B3aUMOJAEHMCTBHS KaTYLIKU
C TOKOM UM MarHuTa OT CHWIbl TOKa U
HaIpaBJICHUS TOKA B KaTYIIIKE.

5. H3yueHwme AEHUCTBUSI MAarHWTHOTO TIOJA
Ha TIPOBOJIHUK C TOKOM.

6.  Koucmpyupoeanue u usyyenue pabomoi
91eKmpoosucamers.

7. Usmepenne KII/I snekrponBurareabHON
YCTaHOBKH.

roJieit

Hccnenosanue noj pyKoBOJICTBOM [1€Jarora MarHUTHOI'O B3aUMOJECHCTBYS IOCTOSIHHBIX 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
MAarHUTHOI'O II0JISl Ha IPOBOJIHUK C TOKOM.

N3yyenue ¢ onopoi Ha IUJAKTUYECKUI MaTepuall JeHCTBYS dJIEKTPOABUTaTE.

W3mepenue coBmectHO ¢ negarorom KIIJ[ anekTpoaBurareabHOi yCTaHOBKH.

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

Onvimoi @apaodes. AHenenue
anexmpomazHumuou unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwi Nnoy4eHus

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 MOCTOSHHOTO TOKA.

Jlabopamopnwie padomot u onvimeol.

1. OnmpITBI MO HUCCJACAOBAHUIO  SBJICHHS
3J'IeKTpOMal"HHTHOI>i WHAYKIONU:
HUCCIICOBAaHUE WM3MEHEHUM 3HAaYCHUs U
HaTpaBJICHUS HHIYKIIMOHHOTO TOKA.

HpOBeZ[eHI/Ie COBMCCTHO C ImCIaroroM OIIbITOB IIO HCCICOOBAaHHUIO SBJICHHUA 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 Ccr0Cco0bI ero MEXaHUYECKOr0  JBWXKEHUsA.  PaBHOMepHOe | OmmcaHue mociie OOCYXKACHHS C IEeIaroroM MEXaHWYECKOTO JBIDKCHHS Pa3IMYHBIMH CIIOCOO0aMHU
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
ycKopeHue.

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
PaBHOYCKOPEHHOTO ABKCHHUS.

5. Habmogenne  OBIDKEHUS
OKPY>KHOCTH.

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

NPU3HAKOB

TClIa 1o

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
IapUKa 110 HAKJIIOHHOM IUIOCKOCTH.

AHanus 1 00CyXJIeHHe C ONIOPOIl Ha TEXHOJOTMYECKYI0 KapTy M0l PYKOBOJICTBOM 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.

OrmnpejeneHre COBMECTHO C MEAAaroroM MpOMICHHOTO MyTH U YCKOPEHHMs IBIDKEHHUS Tella Mo rpaduky
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O MPSMOJIMHEHHOTO IBU)KEHHS 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 u)

IlepBeiii 3akon Helorona. Bropoit 3akoH
Hrerorona. Tperuit 3akon Herotona. [lpunyun
CYnepnosuyuu cul.

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.  Pasnosecue
meépooeo  mena ¢ 3AKPenNéHHOU  OCbH
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, MPEMSATCTBYIOMINX IBIKCHHIO.

AHanm3 To cxeMme MOCJIe 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
MPHIOKEHHOW K HEMY CHJIBI B MAcCChI TeJa.

AHanu3 1 00BSICHEHUE C OMOPOH Ha TEXHOJIIOTUYECKYIO KapTy IO/ PYKOBOJCTBOM MEIArora sBICHUMN C
HCIIOJIE30BaHUEM BTOPOT0 3ak0Ha HhroTOHA.

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 IPYKUHBL

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
pa3o0paHHBII COBMECTHO C IIEJarOTOM C HCIIOIB30BAHNEM (DOPMYITBI ISl CFUTBI TPEHHSI CKOJIBKECHHS.
AHanm3 TO cXeMe IIOCNie PacCyKICHHS Iefarora O IBIDKCHHH Tel TOJBKO TOJA JCHCTBHEM CHIIBI
TAKECTH — CBOOOTHOTO MafeHUsL.
OO0BsACHEHHE TI0J] PyKOBOJCTBOM Te1arora He3aBUCHMOCTH YCKOPEHHUS CBOOOTHOTO MAJCHUS OT MacChl
Tena.

OrieHKa COBMECTHO C I€aroroM BEIMYUHBI CHIIBI TSATOTEHUS, ACHCTBYIOLICH MEXAy IBYMS TelaMu
(anst pa3HBIX Macce).

AHanu3 ¢ omopol Ha MUAAKTUYECKUH MaTepuay ABMKEHHS HEOECHBIX TeJl MOJ AEHCTBHEM 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 ¢ NOMOILBIO NE€Jarora ycioBUi BOSHUKHOBEHUS] HEBECOMOCTH U NIEPErPY3KHU.

Pemenue TUNOBBIX pacu€THBIX 3a7ad B 1—2 aeicTBUsS ¢ ONMOpPOM Ha ajaropuT™, 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. CoxpaHeHHEe MEXaHMYECKOH 3HEpruu Ipu
CBOOOTHOM TaICHUH.

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 — Guonorus).

IIpuMeHeHrE 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 IIEJar0TOM C HCIIOJIb30BaHUEM 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 ¢ MOMOILBIO Nejarora 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 HauyalbHOM YPOBHE, C ONOPOH HAa AMIAKTUYECKUH MaTepuan 3aKOHAa COXPAaHEHUs
MEXaHUYECKOW SHEPruu Ul pacuéTa NOTCHIMAIBHON U KHHETUYECKOM SHEPIUil 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
JNEHCTBUEM  CHJIBI  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
KoJIeOaHUH TPYXKUHHOTO MasTHUKA (WU
JJEKTPOHHAS 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
KoniebaHui rpy3a, NOABEHICHHOTO K HUTH,
OT MaccChl rpy3a.

6. OnbITBI, AEMOHCTPUPYIOLIUE 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 u o0cyxIeHUE MO PYKOBOJCTBOM IIEIarora 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 aHAJOTHYHBIX BUIOB BOJH B MPHUPOJE (3BYK, BOASHBIC BOIHEI).

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 YHCIIE 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 TEXHHUKE (9XOJIOKAIMA, YJIBTPa3ByK B MEAWIMHE U Jp.); BBINOJHCHHUE 3aJaHUH
IO TEKCTY (CMBICIIOBOE UTEHHUE)

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

DJIeKTPOMATHUT
Hoe ToJie

U YJIEKTPOMATHH
THBIE BOJIHBI
(8)

ToJie.
BOJTHBI. Ceoticmesa
INEKMPOMASHUMHBIX 80JIH. Llkana
INEKMPOMACHUMHBIX ~ 601H.  Hcnonvzosanue
INEKMPOMASHUMHBIX B0JIH OJis COMOBOU CEA3U.
DNeKTpOMarHUTHAS pupoJa CBeTa.
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 II€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)

JlyueBas Monmenb cBeTa. VICTOYHHMKH CBeTa.
Ilpamonunelinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynwi. OTpaxkeHue cBeTa.
IInockoe sepxano. 3axon ompasicenus ceema.
[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
cBeta. [lonHoe 6Hympentee ompasicerue ceemd.
Hcnonvzosanue noinozo 8Hympenuezo
ompasicenus 8 ONMUYECKUX C8eMO800aX.

ﬂemoncmpauuuz

1. [IpsaMonmHEHHOE pacIpoOCTpaHEHUE CBETA.

2. OTpaxkeHue CBeTa.

3. [lonyuenne wn3o0paxkeHUH B

BOTHYTOM U BBIITYKJIOM 3epKaJax.

4. [IpenomieHue cBeTa.

5. Ontuyeckuii CBETOBOI.

Jlabopamopnwie padomot u onvimel.

ILUIOCKOM,

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

2. N3ydyenne XapakTEpHCTHK H300paKeHUs
IpeaMeTa B INIOCKOM 3epKalle.

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 BBINYKJIOM 3epkanax. HaOmroneHne n oOBsSCHEHHE MOCIE pacCyKACHHS 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 Megarora SBICHUH OTPaYKEHUS U 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, MUKpPOCKONd U
meneckona (MC). [naz wxax onmuueckas
cucmema. bauzopykocms u danbHozopkocmes.

jIeroHcmptmuu2

1. Xonx nmydeit B cobmuparonieit TuH3e.

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 ONTUYIECKOH CHIIBI COOUPATOIIEH JTHH3HI.

AHanmu3 COBMECTHO C neaaroromMm yCTpOﬁCTBa u TpUHOUIIA HeﬁCTBHH HEKOTOPBIX OINTUYCCKUX
nprbopoB: poroamnmapaTa, MUKpocKkora, Teneckona (MC — OHOIOTHSA, aCTPOHOMUS).

AHanu3 ¢ oropoit Ha TEXHOJIOTHYECKYIO KapTy 110 PYKOBOJICTBOM IieJlarora siBJI€HHH OJIM30pyKOCTH 1
JIATbHO30PKOCTH, ITpUHIMNA AelcTBHs 04KoB (MC — Ounosorus).
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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. PaznoxeHue Oenoro cBera 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.

Habroienne COBMECTHO € TIEJaroroM Io pa3jIoskKeHHI0 OeJIoro 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
IpYU UX HaONIOZICHUH Yepe3 [IBETOBbIC (DMIbTPHI (LIBETHBIE OUKH).

Pa3znen 12. KBanToBsle siBjienus (17 u)

Hcenyckanue

U TIOTJIOLIEeHHe
CBETa aTOMOM
(4 9)

Onvimul Pezepghopoa v TutaHeTapHast MOJIENTb
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 JIMHEHYATBhIX CIIEKTPOB W3JIyYSHHsS! Pa3IMuHBIX
BerecTB. OOBSICHEHHE C ONOPO HAa AMTAKTHYECKUI MaTepHall IMHEHYaThIX CIIEKTPOB U3ITyUIEHUS.

Ctpoenne
aTOMHOTO sIApa
(6 1)

PannoaktuBHOCTE. Anbgha-, bema- u eamma-
uznyyenus.  CTpoeHME  aTOMHOTO  sijipa.
Hyxnonnas modens amomnozo aopa. Mzomonewi.
Paouoaxmuenvie npespawenus. Iepuoo
noaypacnada amomHsix s0ep.

Jemoncmpayuu

1. CriexTpbl H3ITy9YEeHUS U TTOTIIOIICHUS.

2. CnexTpbl pa3jIMuHbIX Ta30B.

OO0cyxIeHHEe COBMECTHO C I1€1arOroM BO3MOKHBIX FHIIOTE3 O MOJIENSX CTPOSHHUS sIIpa.

OmnpeneneHne Mo cXeMe ¢ MCI0Ib30BaHNEM METOJMYECKOT0 Marepuala Moj PyKOBOJICTBOM 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  W3IyYeHHUs  HPUPOIHBIX

MHHEPAJIOB U IPOAYKTOB.

Jlabopamopnvie padbomot u onvimul.

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

Pemenne THMOBBIX pacdy€THBIX 3amad B |—2 neHcTBUS C ONOPOM HAa AITOPUTM, MPEABAPUTEIHHO
pa3o0paHHBII COBMECTHO C IIEAAaroroM C HCIIOJIb30BaHHEM 3aKOHOB COXPAHCHHS MAaCCOBBIX H
3apANOBBIX YHCEN HA OINpPENCNICHHE PE3YNbTaTOB SACPHBIX PEaKLUi; aHAIN3 BO3MOXXHOCTH HIIH
HEBO3MOXXHOCTH SIACPHON PEaKIHy.

O1leHKa ¢ TIOMOILBIO [1e/1arora SHEPTUH CBSI3M SIAEP C UCIOJIb30BaHuEeM (HOpMYJIbl DHHINITEHHA.
OOcyxIieHHe COBMECTHO C MEJaroroM IEpCHEKTHB HCIOJIb30BAaHHS YIPABISEMOrO TEPMOSAIECPHOTO
CHHTE3a.

OO6cyXIeHre COBMECTHO C IIEJaroroM MpPEeHUMYIIECTB M 3KOJIOTHYECKHX IpOoOJieM, CBA3aHHBIX C
saepHoi 3HepreTukoit (MC — 3konorus).

IoBTOpPHUTEIHLHO-00001IaI0IIMIT MOAYJIb (9 4)

Cucremaru3anus
u 00001meHne
MPEJAMETHOTO
coJIeprKaHus

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

O6o0mieHne  comepKaHus — KaKIOro W3
OCHOBHBIX paszenos Kypca ¢husuku:
MEXAaHUYCCKHUE, TCIJIOBBIC, 3JICKTPOMArHUTHLIC,
KBaHTOBEIC SIBJICHHSI.

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

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

BrimonHenne ¢ momomplo  mejarora  y4eOHBIX  3aJaHHMM, TpeOyOmUX — AEMOHCTPALUU
KOMIIETEHTHOCTEH,  XapaKTepU3YIOLIMX  E€CTECTBEHHOHAyYHYH)  IPaMOTHOCTb:  NPUMEHEHMS
MOJIyYCHHBIX 3HAHMWN [UISI HAyYHOTO OOBSCHEHMSA (U3MYECKHUX SBICHUH B OKpYXaromeHd mpupone
Y TTOBCE/THEBHOM KM3HM, a TaKXKe BBIABICHHS (PU3MUECKHX OCHOB PsAlla COBPEMEHHBIX TEXHOJIOTHH;
MPUMEHEHNS! OCBOCHHBIX JKCIIEPUMEHTAJIBHBIX YMEHHMH JUIS MCCIIeOBaHUs (QU3MUYECKHUX SIBICHHUH, B
TOM 4YHCJI€ JUIsl IPOBEPKU THIIOTE3 U BBISABICHUS 3aKOHOMEPHOCTEN.

Pemenne TumoBeIX pacu€THBIX 3a4a4 B 1—2 neiicTBUS ¢ OHNOPOM Ha alrOpUTM, HMpPeABapUTENILHO
pa3o0paHHbBII COBMECTHO C IIEaroroM, B TOM YHCJIE IpeIIoiarallinX UCIOIb30BaHHE (U3NIECKON
MO/IETIM | OCHOBAHHBIX HA COJIEPXKAHUH PA3IMYHBIX PAa3/IeNIoB Kypca QHU3HKH.
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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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