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PaGoyas nporpamMmma no yueoHoMy npeamMery «Puzukay.

Pa3paborana B cooTBeTcTBHM ¢ DeepanbHOi paboueit mporpaMmoii Mo yueOHOMY IpeaIMeTy
«Du3KKay HEMOCPEACTBEHHOTO MpUMeHeHus. Paboyas mporpaMma BKIIOYAET MOSICHUTEIbHYIO
3aMucKy, coJepKaHue 00yUueHus, MIIaHUpyeMble Pe3yIbTaThl OCBOCHUS IPOrPaMMBI 10 PU3UKE,
TEMaTUYECKOE MIJITaHUPOBAHUE.

IHosicHuUTEALHAA 3aNIUCKA

AnantupoBaHHas pabouas mporpamMma Mo ¢usznuke A oOydYarmuXxcs C 3aJepKKOi
ncuxuyeckoro passutus (nanee — 3I1P) Ha ypoBHE OCHOBHOIO 00111er0 00pa30BaHuUs OrOTOBJIEHA
Ha ocHoBe DeepalbHOTO TOCYAApCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa OCHOBHOTO OOIIETro
obpazoBanus (IIpukaz Munnpocsemienus Poccun ot 31.05.2021 r. Ne 287) (manee — ®I'OC O00),
@denepallbHON aIaNTHPOBAHHON 00pa30BaTENBHON MPOTpaMMbl OCHOBHOTO 00IIero odpazoBaHUs
JUisl 00ydaroluXcsi ¢ OTPaHMYEHHBIMM BO3MOXKHOCTSIMH 3710poBbs (IIpuka3 MunHnpocsemieHus
Poccun ot 24 nosiOps 2022 r. Ne 1025), ®@enepanbHoit paboueii mporpaMmMbl OCHOBHOTO OOIIIETO
oOpa3zoBanus 1o y4yeOHoMy mnpenMery «®Dusmka» (0a30BbIii ypoBeHb), DenepanbHON paboueit
MPOrpaMMbl BOCIHUTAHUSA, C YYETOM PACHPEICNICHHBIX MO KJaccaM MPOBEpsSEMBIX TpeOOBaHUM K
pe3yabpTaTtaM ocBoeHUs1 DeepabHON aJanTUPOBAaHHOM 00pa30BaTEIBLHON MPOrpaMMbl OCHOBHOTO
o01m1ero 00pa3oBaHus Ui 00YYAIOIIUXCS C 3aI€PKKOM MICUXHUUECKOTO Pa3BUTHSL.

Oo0mas xapakTepucTuka yuyeOHOro npeamera «Pusnka»

VYuebublii npenmer «Pu3MKay SABISETCS CHCTEMOOOPA3yIOIIUM ISl €CTECTBEHHOHAYUHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI MUPO3JaHUs ABIISIOTCS OCHOBOM CO/EpKaHUS KypCOB
XUMUHU, Ouonoruu, reorpa¢puu U acTpoHoMuu. DH3HMKa BOOpPYKaET OOYYAIOIIMXCS HAYyYHBIM
METOJIOM IO3HaHHS, TIO3BOJISIOIUM MOJTy4YaTh OObEKTUBHBIEC 3HAHUS 00 OKPYXKAIOIIEeM MUPE.

[Ipenmer MakcHMMajbHO HampaBieH Ha (OPMUpPOBAHHME HMHTEpeca K MPUPOJHOMY U
COIIMAIBHOMY MHPY, COBEPIICHCTBOBAHUE MMO3HABATEILHOM AesTenbHOCTH oOy4varonuxcs ¢ 3I1P 3a
CUET OBJAJICHHUSI MBICIUTEIbHBIMHU ONEpalMsIMA CpaBHEHHs, 0000IIeHUs, pa3BUTHE CIIOCOOHOCTH
apryMeHTHPOBaTh CBOE MHEHHE, (POPMHUPOBAHNE BO3ZMOKHOCTEI COBMECTHOM JESATEIILHOCTH.

Nzyuenune ¢usuku crnocoOCTBYeT pazButuio y oOyuaromuxcs ¢ 3I1P mpoctpancTBeHHOTO
BoOOpa)keHUs, (YHKIMOHAJIBHOW TPAaMOTHOCTH, YMEHHS BOCIPHUHHUMAThb W  KPUTHUECKH
aHaTM3UPOBaTh UH(OPMAIIHIO, IPECTABICHHYIO B PA3IMYHBIX (hopMax. 3HAUMMOCTb MIpeaMeTa s
Pa3BUTHSA KU3HEHHON KOMIETEHIIMU 00YYarOIIMXCs 3aKII0YAeTCsl B YCBOSHHUH OCHOBBI (PU3NYECKUX
3HaHUH, HEOOXOJWMBIX JJIsl TOBCEIHEBHOW >KM3HM; HABBIKOB 3J0POBOTO M 0€30MacHOr0 st
YeJloBeKa U OKpY Karollel ero cpesl 00pas3a )Xu3HU; GOPMUPOBAHUH IKOJIOTUYECKON KYIbTYPBHI.

[Iporpamma oTpaxaer coaepskaHue oOyueHHs npeamery «Du3nka» ¢ yd4eToM OCOOBIX
oOpazoBarenbHbIX TOTpeOHOCTEH oOydatontuxcs ¢ 3[1P. OBnagenrne naHHBIM y4eOHBIM TTPEAMETOM
MIPEJCTABISET ONPENEICHHYIO TPYAHOCTD Aiist oOyvaromuxcs ¢ 3[IP. Dto cBsizaHO ¢ 0COOEHHOCTAMU
MBICIIUTENIBHON JAESITeTbHOCTH, NEPUOAMYECKUMHU KOJeOaHUSMU BHHUMaHUS, MalbIM OO0BEMOM
MaMsTH, HEJOCTATOYHOCTHIO OOIIETo 3amaca 3HaHU, MOHMKEHHBIM TI03HABAaTEIbHBIM UHTEPECOM U
HU3KUM YPOBHEM PEUEBOT0 PA3BUTHSI.

Jlns mpeoiofieHust TPYJHOCTeH B M3y4eHHUH yuyeOHoro mpenmera «@Pusmka» HeoOXoanma
ajanrtanus o0beMa U Xapakrepa yueOHOro mMarepuala K Mo3HaBaTEIbHBIM BO3MOXHOCTAM JaHHON
KaTeropuum oOydYaloUmIMXCs, y4eT HUX OCOOEHHOCTeH pa3BUTHA: HCIIOIB30BAaHHE AalTOPUTMOB,
BHYTPHUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBS3EH, TOCTETIEHHOE YCIOKHEHNE H3y4aeMOoro MaTepuania.

JlanHass mporpamma KOHKPETM3UPYET COJEP)KaHUE IPEIMETHBIX TEM B COOTBETCTBUU C
TpeOOBaHUSAMU 00pa30BaTEIBHOIO CTaHAApPTa, PEKOMEHIYEMYIO IOCJIEI0BAaTEIbHOCTh H3Yy4EHHUS
pa3fenoB (GHU3MKH C YYETOM MEKIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOTro



mpoliecca, BO3PACTHBIX W IICHXOJIOTMYECKHX ocoOeHHocTed obOyuarounmxcsi ¢ 3[IP Ha ypoBHe
OCHOBHOTO 0011ero o0Opa3oBaHMsl, ONpeAeNsieT MHUHMMAJIbHBIM HAOOp OMNBITOB, JEMOHCTpPAILIM,
MIPOBOJIUMBIX YUUTENIEM B KJIacce, J1a00paTOPHBIX paOOT, BBIMOIHAEMBIX 00Yy4atOIUMHCS.
Meroandeckoil OCHOBOM wu3ydeHHs: Kypca «®Pu3mka» Ha ypOBHE OCHOBHOTO OOIIEro
00pa30BaHMs SBISAETCS CHUCTEMHO-AEATENIbHOCTHBIM IOAX0J, O00ECIeYMBAIOLINN JTOCTHKEHUE
JMYHOCTHBIX, METANpeAMETHbIX M IMpPEeJIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB IMOCPEICTBOM
OpraHu3allMi AaKTUBHOW IO3HABATEIIbHOW AEATENbHOCTH OOYYaroIMXCs, YTO OY€Hb BAXKHO NpHU
oOyuenuu aereit ¢ 3[1P, a5 KOTOPBIX XapaKTEpPHO CHIKEHUE TTO3HABATENIbHON aKTUBHOCTH.

Hean u 3aga4u n3yuyeHus yueOHoro npeamera « Dusuka

Obwue yenu wzydeHus: yueOHoro mpeamera «@Dusmka» mnpenctaBieHbl B DenepanbHON
pabodeii mporpamMMe OCHOBHOTO OOIIET0 00pa3oBaHUsI.

OcHOBHOHM 1eTBI0 OOyuYeHUs! JeTeil ¢ 3aJepKKOM TMCUXUYECKOTO Pa3BUTHSA Ha JaHHOM
MpeaMeTe SBIISICTCS: TOBBIMICHUE COIMATBHON afanTalliy JeTe depe3 mpuMeHeHne (pu3mdecKux
3HAHUU Ha MPAKTHKE.

Jnst oOywaromuxcst ¢ 3I1P, Tak ke, Kak W JJIsi HOPMAaTHBHO Pa3BHBAIONINXCSI CBEPCTHHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTeIbHYIO MPOTrpamMMy, JOMUHUPYIOIIEE 3HAUEHUE TPUOOPETAIOT
TaKue yenu, Kax:

» TnpuoOpeTeHHEe HHTEepeca U cTpemiieHust oOydatommxcs ¢ 3[1P k HaydHOMY U3yUYEHHIO
MPUPOIBI, Pa3BUTHE WX WHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

» pasBuTHE 0a30BBIX MPEICTABICHUI O HAYYHOM METOJE MO3HAHUSA U (POPMUPOBAHUEC
MCCIIEI0OBATENILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;

» (QopMHpOBaHUE HAYYHOTO MUPOBO33PEHHS, Ha JIOCTYITHOM st oOy4aromuxcs ¢ 3[1P

YpOBHE, KaK pe3yJibTaTa M3Y4YCHHsI OCHOB CTPOCHHUSI MaTepUH M (PyHITaMEHTAIbHBIX

3aKOHOB (DU3HKH;

(dbopmMHpOBaHKE TIPEACTABICHUH O pOIU (PU3HUKH JUIS PA3BUTHUS APYTHX €CTECTBEHHBIX

HayK, TEXHUKU U TEXHOJOTHUH.

JIOCTIKEHHE THX 1IeJei 00eCTIeYMBAETCsl PEIICHUEM CIIeNYIOINX 3a0ay.

npuoOpereHue 0a30BBIX 3HAHUW O JUCKPETHOM CTPOSHHHM BEIIECTBa, O

MEXaHUYECKUX, TETUIOBBIX, YJIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpeTeHne YMEHUW OMNHCHIBaTh U OOBACHATH (U3MUECKHUE SBICHUS C

MCTIOJIH30BAaHUEM TOJTyUYEHHBIX 3HAaHUH U C ONOPOH Ha TUIaH/CXeMy;

OCBOEHHE METOJIOB PEeUICHHsS MPOCTEHINX PpacdyETHBIX 3a/Jad C HCMHOJIb30BAaHUEM

(bu3nIeCKUX MOJIENel C ONIOPO Ha aITOPUTM;

pa3BuTHE YyMEHHH HaOIIOAaTh NPUPOJHBIC SBIEHUS W BBIMOJIHATH OMBITHI,

nabopaTopHble PabOTBI M AKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C HCIIOJIb30BaHUEM

M3MEPUTENbHBIX TPUOOPOB (1O PYKOBOJICTBOM YUHUTES);

» ocBoeHue MPUEMOB paboThl ¢ mHpopManuel (HU3MUECKOTO COJEp)KaHUs, BKIIOYAs
MH(GOPMALIMI0O O COBPEMEHHBIX JOCTHXKEHHSIX (PU3MKK, aHAIW3 M OLEHUBaHUE
uHpOpMaINH;

» 3HaKOMCTBO cO c(epaMu TPODECCHOHATIBHON JEATENBHOCTH, CBS3aHHBIMH C
(¢U3MKO, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JIOCTIIKECHHSIX
buznyecKoil HayKu.

vV VYV VY VV V

Oco0enHocTn 0TOOpPa M aganTANUM Y4eOHOro MaTepuasa no gpusmuke

OcHoBoii 00yuenust oOywaromuxcs ¢ 3[IP Ha mpeamerax ecTECTBEHHOHAYyYHOTO LUKIIA
ABIISIETCA PAa3BUTHE Y HUX OCHOBHBIX MBICIMTENBHBIX ONepauuii (aHaiau3, CUHTE3, CpaBHEHHE,
000011IeHHEe) Ha OCHOBE BBIMOJHEHHUS Pa3BUBAIOIIMX YIPAKHEHUH, (OpMHpPOBaHHE TNPHEMOB
YMCTBEHHOH paOOThl: aHaIM3 HCXOAHBIX JaHHBIX, IUIAHUPOBAHME MaTepHaia, OCYLIECTBICHHE
MO3TAIHOTO M HTOTOBOTO CAaMOKOHTPOJIS, @ TaKXKe OCYIIECTBISETCS JIMKBUIAIMA NPOOEIIOB B
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3HaHUSX, 3aKPEIJICHNEe U3YYEHHOr0 MaTepuasa, 0TpaboTKa alropuTMOB, TOBTOPEHUE ITPOMAEHHOTO.
Bonbiioe 3HaueHuWe NpPUIACTCS YMEHHUIO paccKa3aTh O BBIMIOJHEHHOW paboTe ¢ NpaBUIIbHBIM
yIOTpeOICHHEM COOTBETCTBYIOIICH TEPMHUHOJIOTHM W COOJIIOJICHHEM JIOTUYECKUX CBs3e B
n3inaraeMom matepuaine. Jns oOydarommxcs 3I1P Ha ypoBHE ocHOBHOTO 00I1IETO 00pa30BaHUs T0-
MIPEXKHEMY SIBJISIIOTCS XapaKTEPHBIMU: HEJJOCTATOUHBIM YPOBEHb Pa3BUTUS OTJCIBHBIX IICUXUYECKUX
MporieccoB  (BOCTIPUSTHS,  BHUMAHHWS,  IaMsTH,  MBIOUICHHUS), CHIDKCHHBIH  ypOBEHB
MHTEJUIEKTYalIbHOTO pPa3BUTHUS, HU3KHHA YpPOBEHb BBIIOJHEHHUS Y4YEOHBIX 3a/JaHUil, HHU3Kas
ycnemHocth o0ydeHus. Ilostromy mnpu wusydeHun ¢us3nku Tpebyercs IeleHanpaBiIeHHOe
UHTEJUIeKTyallbHOe pa3BuTHe oOywaromuxcs ¢ 3[IP, oTBeuaromee wuX O0COOEHHOCTAM U
BO3MOXKHOCTSIM. Y4eT ocobeHHocTel oOyuaromtuxcst ¢ 3I1P tpedyet, 4ToObl pu W3ydeHUH HOBOTO
MaTepuasa 00s3aT€IbHO IMPOUCXOAMIO MHOTOKpPaTHOE €ro IOBTOPEHHE; PpaCIIUPEHHOE
paccMOTpeHHEe TE€M U BOIPOCOB, PACKPHIBAIOIIMX CBI3b (U3UKU C JKU3HBIO; aKTyaJln3alus
MEPBUYHOTO )KU3HEHHOT'O OIbITa 00YYaroIUXCs.

YcBoeHHE MpPOrpaMMHOIO Marepuajia Mo (QHU3UKE BbI3BIBAET OOJbIINE 3aTPYJIHEHUS Y
oOyuyaromuxcs ¢ 3IIP, mostomy Teopusi m3ydaercss 6e3 BBIBOAOB CIOXKHBIX (opmyi. 3anaun,
TpeOyroIIKe NPUMEHEHUS CI0KHBIX MaTEMaTHUYECKUX BBIYUCIEHUN U (OPMYJI, B OCOOEHHOCTH TaKUX
TeM, Kak «MexaHu4yeckoe MABIKEHHE», «ApxumenoBa cuiay, «MexaHHueckas »>HEPrus»,
«ONEeKTpUYECKUE SIBICHUS», «DIEKTPOMAarHUTHBIE SBICHUS», PEUIAlOTCS B Kjacce ¢ MOMOUIbIO
yUuTeNs.

Oco0oe BHMUMaHME IMPH U3YyUYEHUU Kypca (U3MKHU yJelsieTcs MOCTAaHOBKE M OpraHu3aluu
HKCHEPUMEHTA, a TAKXKE MPOBEACHUIO (IIPEUMYIIECTBEHHO Ha KaXJIOM YPOKE) KpaTKOBPEMEHHBIX
JEMOHCTpalMii (BO3MOXHO C MCIIOJIb30BAaHMEM 3JIEKTPOHHOM JAeMoHcTpauuu). HexoTtopble Tembl
00s13aTeNIbHO JIOJKHBI BKIIIOYATh ONOPHBIE JIAOOPATOpHBIE PadOThl, KOTOPHIE PA3BUBAIOT YMEHUE
[I0JIb30BAThCA MPOCTEHIIMMU NpuOOpaMHu, aHAIU3UPOBATh IIOJIyYEHHbIE JaHHble. B cBs3M ¢
O0COOEHHOCTSIMM TMOBeIEHUs M JesrenabHocTH oOyuatommxcst ¢ 3[IP  (pacTopMOXEHHOCTS,
HEOPraHU30BaHHOCTh) MPETYCMOTPEH CTPOXKAUIINN KOHTPOJb 3a COOJIIOJEHUEM IMpPaBUJl TEXHUKU
0€30IacCHOCTH IPU MPOBEIEHUH Ja00pATOPHBIX U MPAKTUYECKUX padoT.

Bbonbiioe BHMMaHue npu u3yueHuu ¢pusnku noapoctkamu ¢ 3I1P oOpaiaercs Ha oBnageHue
UMH TPaKTUYECKMMU YMEHHUSMU U HaBblkamu. [IpenycMaTpuBaeTcst yMeHbIIeHHE o0beMa
TEOPETUYECKUX CBEJEHUI, BKIIOYEHHE OTAEIBHBIX TEM WIM LEJIbIX Pa3/elioB B MaTepuaibl Jis
0030pHOT0, O3HAKOMHUTEIBHOIO MM (PaKkylIbTaTUBHOTO H3yuyeHMd. llpeanmaraercst yMmeHbLIEHHE
o0beMa MaTeMaTUYECKUX BBIYMCIICHUN 3a CUET yBEJIMYEHMs] KAUECTBEHHOI'O ONMCAHUA SIBICHUN U
MIPOLIECCOB

JlocTaTOyHOE KOJIMYECTBO BPEMEHHM OTBOAMTCS Ha pPACCMOTPEHHE TEM M BOIPOCOB,
PacKpbIBAIOIUX CBA3b (PU3UKM C )KU3HBIO, C TEMU SIBICHUSAMH, HAOIIOAECHUSAMHU, KOTOPBIE XOPOIIO
M3BECTHBI YUEHUKAM U3 UX KU3HEHHOTO OIBITA.

MakcuManabHO HCHOJB3YIOTCS MEXIPEAMETHbIE CBS3M C TaKUMHM JAUCHUIUIMHAMHU, Kak
reorpadus, Xumus, ouosnorus, T.K. o0ydarormuecs ¢ 3[1P oco0eHHO HY>KIal0TCS B MPENOTHECCHUHN
OJHOTO M TOr0 K€ Yy4eOHOro Marepuaja B pPa3IMYHbIX acCHeKTaX, B €ro BapbHUpPOBAHUHU, B
HEOJIHOKPaTHOM IOBTOPEHUU M 3aKPEIJICHUM MOJyYEHHBIX 3HAHUN U NPAKTUYECKUX YMEHHI.
ITo3Bonsiss paccmaTpuBaTh OJMH M TOT JK€ Y4YeOHbIM Marepuand C pasHbIX TOYEK 3pEHMS,
MEXIIPEIMETHBIE CBS3H CIIOCOOCTBYIOT €T0 JIYIlIEeMY OCMBICIICHHUIO, 00JIee TPOYHOMY 3aKPETIIICHUIO
MOJTyYSHHBIX 3HAaHUH U MPaKTHYECKUX YMEHUH.

IIpumepHbIie BUABI AesTeabHOCTH 00yuawmuxcs ¢ 3IIP, o0ycinoBiaeHHble 0cO0BIMHI
o0pa3oBaTeIbHBIMH NOTPEOHOCTAMH M 00ecTeYHBAKOIIME OCMbICJICHHOE 0CBOCHHUE
coJep:kaHuM 00pa3oBaHus 1Mo npeamery «Ousuka

[IpumepHas TemaTHyeckas U TEpPMUHOJIOTUYECKAs JIEKCHKA M0 Kypcy (PU3UKH COOTBETCTBYET
®OIT O0O0.

Coneprxanue BUI0B JesitenbHOCTH oOyuatommxcs ¢ 3[1P Ha ypokax ¢usuku omnpenensercs
UX 0COOBIMU 00pa3oBaTeNbHBIMU OTpeOHOCTIMU. [TomMuMo mupoko ucnonszyemsix B @OIT OO0
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o0ImuMX a5 BCeX OOy4YaroUIMXCS BUAOB JESATEIBHOCTH CIEAYeT YCWINTh BUABI JAEATEIbHOCTH,
cnenuguuHble JUIsi JaHHOW KaTeropuu JeTeld, oOecreunBalollie OCMBICIEHHOE OCBOEHHUE
coJiepKaHusi 00pa3oBaHMs IO TMPEIMETY: YCWJICHHE INPeIMETHO-NPAKTHUECKON IesITeIbHOCTH C
aKTUBH3alMEel CEHCOPHBIX CHCTEM; OCBOCHHE MaTepHalia C OIIOPOM Ha aIrOPUTM; «IIOLIArOBOCTH» B
M3yYEeHUHM MaTepuaia; WCIOJIb30BAHUE JOMOJIHUTEIBHOM BHU3YalbHOM OMOPHI (CXEMbI, MIAOJIOHBI,
ONOpHBIE TaOJIMIBI); PEYEBOM OTYET O MPOIEcCe M pe3yJbTaTe AESTENbHOCTH; BBINOJIHEHHE
CHEUMANbHBIX 3a/laHui, 00ecreYnBAIONMX KOPPEKLUHUIO PEeryisaluy  y4eOHO-TI03HABaTeIbHON
JESITeIbHOCTH U KOHTPOJIb COOCTBEHHOI'O Pe3yJsIbTara.

s obyuaromuxcs ¢ 3[IP cymiecTBeHHBIM SIBISIOTCS MPHEMBbI pabOThl C JIEKCHUECKUM
MaTtepuaiaoM 1o npeamerty. IlpoBoautcs cnernuanbHas padoTa 1Mo BBEJEHHUIO B aKTUBHBIN clOBapb
o0yyaroImuxcss COOTBETCTBYIOIIEH TEpMHUHONOTMU. VI3yyaemble TEpMHMHBI BBOZATCA Ha
IIOJIMCEHCOPHOH  OCHOBE, 00fA3aTelbHAa BU3yallbHas TOAJEP’KKA, alrOPUTMbBI pabOTBl ¢
OIIPEAEIEHUEM, OTIOPHBIE CXEMBI JJISl aKTyaJIM3alliid TEPMUHOJIOTHH.

B cBsa3u ¢ ocoObiMu oOpazoBaTenbHBIMU MOTpeOHOCTAMU oOyuaromuxcst ¢ 3I1P, mpu
IUTAHUPOBAHUM PaOOTHI yUEHHKA HAa YPOKE CIEeAyeT MPUAEPKUBATHCS CIETYIOIUX MOMEHTOB:

1. ITpu onpoce HEOOXOIUMO: JaBaTh AITOPUTM OTBETA; PA3pEIIaTh IOJIb30BATHCS IUIAHOM,
COCTaBJIEHHBIM ITPU ITOATOTOBKE JOMAIIIHETO 331aHUs; JaBaTh 0OJIbII€ BPEMEHU FOTOBUTHCS K OTBETY
y JIOCKH; pa3peniaTh JenaTh MpeiBapUuTelIbHbIE 3al1CH, I0JIb30BaThCS HATJISAHBIMU TOCOOUSIMH.

2. ITo BO3MOKHOCTH 3aJ]aBaTh 00YYarOIUMCsI HABOSIIME U YTOUHSIOLIME BOIIPOCHI, KOTOPbIE
IIOMOT'YT UM TOCJIEI0BAaTEIbHO U3JI0XKUTh MaTepHUall.

3. CucTeMaTuyeCcKu IPOBEPATh YCBOCHUE MaTepHalla I10 TEMaM YPOKOB, AJIs1 CBOEBPEMEHHOIO
oOHapy>KeHHsI TPOOEIIOB B IIPOILIEIIIEM MaTepUae.

4. B npouecce u3y4eHuss HOBOI'O MaTepualla BHUMaHUE YUEHUKOB oOpalnaeTcst Ha Haubosee
CIIOKHBIE pa3zienbl u3ydaemol tembl. HeoOxonumo uyamie oOpamarbcss K HUM C BOIPOCAMH,
BBIICHSIOLIMMU MTOHUMaHHE y4yeOHOTro Marepuana, CTUMYJIUPOBATh BOIPOCH! MPHU 3aTPyIHEHUSIX B
YCBOEHHMH HOBOT'O MaTepHaa.

Mecto yueoHoro npeamera «®@u3uka» B y4eOHOM IJIaHe

B coorBerctBM ¢ denepaldbHBIM TOCYIAPCTBEHHBIM 00pa30BaTElIbHBIM CTaHIAPTOM
OCHOBHOTO 0011ero oOpa3zoBaHus y4ueOHbIN mpeamer «Dusnuka» BXOAUT B MPEAMETHYIO 001acTh
«EctecTBeHHBIE HAYKM» U SBIAETCS 003aTeNbHBIM st m3ydeHust. Copeprkanne yyeOHOro npemMeTa
«®usukay, npenacrasieHHoe B denepanbHoil padboueil mporpamme, cootBeTcTByeT @I'OC OOO,
denepanbHOil 00pa30BaTENBHOM TMporpaMMe OCHOBHOTO oOmiero ooOpasoBanus, denepanbHoi
aJIalITHPOBAHHOM ~ 00pa3oBaTelIbHONH TMpOrpaMMe OCHOBHOTO  oOmiero oOpa3oBaHust st
00ydJaromumxcs ¢ 3aAepKKOI MCUXUUECKOro pa3BuTus. O0Iee YuciIo 4acoB, peKOMEHIOBaHHBIX IS
n3ydeHus GuU3uKu Ha 6a30BOM ypoBHeE, — 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HEZIENIO), B 8
Ki1acce — 68 yacoB (2 yaca B Hezento), B 9 kinacce — 102 gaca (3 yaca B HEIeI0).



Coaep:xanue yueoHOro mpeamera «®u3sukay

7 kjaacce

Paznen 1. ®u3uka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa

®dusuka —Hayka o npupoze. SAsnenus npupoel (MC). duznueckue ABIEHUA: MEXaHUUECKHE,
TEIUIOBbIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckue BeNMWYWHBL. V3Mepenune dusnueckux BenmuuuH. Quiuueckue npubopbl.
Tlozcpewinocms uzmepenuti. MexayHapoaHasi CUCTEMa €IUHUIL.

Kak ¢usuka u npyrue eCTeCTBEHHBIE HAYKU W3YYaroT Tpupony. EcmecmeenHo-HayyHbll
MemoO NO3HAHUA! HAOI0OeHue, NOCMAHOBKA HAYYHO20 BONPOCA, BblOBUJCEHUE 2UNOMES3,
IKCHepuUMeHm no npogepke cunomes, 00vsACHeHUue Habaooaemozo Aenenusa. Onucanue Guuieckux
ABNEHULL C NOMOWBIO MOOEIEIL.

[Tpenmer u MeTobI (GUBHKH.

Hemoncmpayuu

I. Mexanuyeckue, TEII0BbIe, NEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSL.

2. ®dusnueckre MpuOOPHI U MPOIEAYpa MPSAMBIX U3MEPEHUI aHAJIOTOBBIM U ITU(POBBIM
puOOpOM.

Jlabopamopuwvie padbomot u onvimul

1.0Onpenenenue LEHbl JENCHUS M3MEPUTEIBHOIO MpuOOpa (MCHONb3ysl TEXHOJOTHUECKYIO
KapTy dKCIIEPUMEHTA).

2. 3smepeHue pacCTOSIHUM.

3. U3mepenne 06bEMa KHUIKOCTH U TBEPAOIO Tesa

4. Onpedenenue pasmepos MAIbIX mei.

5. HW3mepenue TemmepaTypbl IpU TOMOIIM >KUJIKOCTHOIO TEepMOMETpa M JaTyuka
TEMIEPATYPHI.

6. Ilposedenue uccnedosanusi no npogepke 2unomesvl: OAIbLHOCMb NONEMA WAPUKA,
NYWeEeHHO20 20PU3OHMANLHO, MmeM OoNbule, YeM OOobuLe 8bICOMAa NYCKd.

Pa3pen 2. [lepBoHayanbHbIe CBeAeHUS 0 CTPOCHHH BellleCTBA

CrpoeHue BelecTBa: aTOMbl H MOJICKYJBL, ux pasmepvl. Onvimol, O0oxazvieaoujue
OUCKpemHOe CmpoeHue 8eujecmad.

JlBwkenne yacTuil BemiecTBa. CBS3b CKOPOCTH JBHKCHHSI YaCTHI[ C TEMIIEPATypOi.
BbpoynoBckoe naBmxkenue, auddysus. Bzaumoodeiicmeue uacmuy Gewjecmea: NpPUmMsdiCeHue U
OMMAIKUBaHue.

ArperaTHble COCTOSIHMSI BEIIECTBA: CMpoeHue 2a308, JHCUOKocmell U MmeEpobix
(kpucmannuueckux) men. B3zaumocesazv mexncoy c8OUCMBAMU BeWecmE 8 DPA3HbIX aA2pe2amHblX
COCMOSHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeruem. OcobeHHOCmU azpe2amHblX COCMOAHUL
8000l.

Hemoncmpayuu

1. HabGmromenrne 6pOoyHOBCKOTO JIBUYKEHUS.

2. Habmronenue nuddysum.

3. Habnwooenue ssnenutl, 00bACHAIOWUXCS NPUMANCEHUEM ULU OMMAIKUBAHUEM YACMUY
sewecmsa.

Jlabopamopuvie pabomovt u onvimul

1. Oyenxa ouamempa amoma mMemooom psaoo8 (¢ UCnoab308anuem homozpaguii).

2. OmbIThI 1O HAOIIOICHHUIO TEIUIOBOIO PACIIMPEHUS T'a30B.

3. OnpIThl 0 OOHAPYKEHUIO JIEHCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKEHUS (2J1eKMPOHHAA
demoncmpayus,).



Paznen 3. /IBuskenune u B3auMo/ieiicTBue Tej

Mexannueckoe BukeHue. PaBHoMepHOe 1 HepaBHOMepHOE ABMkeHue. Ckopoctb. Cpednssa
CKOPOCMb NPU HEPABHOMEPHOM 08udceHuu. PacuéT myTH U BpeMEeHH JBUXKECHUS.

SIBneHue wuHEpUUU. 3aKoH uHepyuu. Bzaumooleiicmeue men kax NpuuUHA USMEHEHUs.
ckopocmu osudcenus men. Macca kak mepa unepmuocmu mena. IlnotHocts BemecTBa. Cea3b
NJIOMHOCMU C KOTUYECMEOM MOJIEKV 8 eOuHuYye 00beMa eeujecmad.

Cuna kak xapakTepucTuka BzanMoaenctsus ten. Cuna ynpyeocmu y 3akoH 'yka. M3muepenue
CUTbL ¢ NOMOWBIO OUHAMOMempa. SIBIeHNe TATOTEHUS U cuna TsokecTH. Cuna masxcecmu Ha Opyeux
nianemax (MC). Bec tena. HeBecomocTb. CioxeHHE CHJ, HANpaBICHHBIX MO OJHOW MPSIMOM.
PaBnogeiictByromas cun. Cuna mpenus. Tpenue ckonviicenuss u mpenue nokos. Tpenue 6 npupooe
u mexruke (MC).

Hemoncmpayuu
HabmioneHrne MexaHMYecKoro ABMXKEHHS Tela.

N3mepenue ckopocTy MpsIMOIMHENHOTO ABUKEHHUS.
Habmtonenue siBleHUs1 HHEPLIUU.

Habumronenne n3MeHeHus: CKOpOCTH P B3aUMOIEHCTBUU Tell.
CpaBHeHuE Macc 10 B3aUMOJIEHCTBUIO TEIl.

CrnosxeHue cuil, HalpaBJIeHHbBIX 110 OJJHON MPSIMOH.
JIaﬁopamoprte padomul u onvimaol

S S

1. Omnpenenenre CKOPOCTH PaBHOMEPHOTO IBIKEHUS (IIApHKa B KUAKOCTH, MOICIH
ANEKTPUYECKOTO aBTOMOOUIIS U T. 11.) (2/1eKMPOHHAA 0EMOHCIMPAUUSL).

2. Onpenenenue cpeHel CKOPOCTH CKOJIbKEHUSI OpycKa MM LIapuKa IO HAKIOHHOM
IUIOCKOCTH.

3. OrnpeneneHne MmI0OTHOCTH TBEPOTO TeEa.

4. OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsHKeHUs (JeopMaluu) IpyKUHbI OT
MIPUIIOKEHHOMN CHIIBL.

5. OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT Beca Tella U

XapakTepa COMPHKACAIONINXCS TOBEPXHOCTEH.

Paznen 4. laBnenue TBEPABIX TeJl, :KUAKOCTEH M ra30B

HaBnenue. Cnocobvl ymeHvuleHUs U ygeaudeHus oasnenus. Jlagnenue 2asa. 3a8ucumocmo
oasnenust 2aza om 0bvéma, memnepamypul. Ilepedaua oasnenus meépovimu meiamu, HCUOKOCMAMU
u eazamu. 3axon Ilackana. IIneemamuueckue mauiuHvl. 3aBUCUMOCTH NaBIEHUS >KHJIKOCTH OT
rryounsl. Coobwarowuecs cocyosl. I uopasnuieckue mexanusmoi.

Atmoctepa 3emsin u atmochepHoe aaBineHue. [lpuuunvl cyuwecmeosanus 030YVUIHOU
obonouxku 3emau. Oneim Toppuuennu. Hszmepenue ammocgeprnoco Oagienus. 3asucumocmo
ammocghepHozo 0asieHuss om 8b1COMbl HAO yposHem Mopsl. IIpubopul 0ns usmepenuss ammocghepHozo
0asneHusl.

eticmsue sxcuoxocmu u 2aza Ha nocpyxcénnoe 8 Hux meno. BeiTaakuBaromas (apXumMenoBa)
cuna. 3axon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBUCUMOCTD JABJICHUS I'a3a OT TEMIEPATYpPHI.

2. [lepenaua naBiaeHUs )KUIKOCTHIO U TA30M.

3. CooOmiaromuecs cocyapl.

4. I'mapaBnuueckuii mpecc.

5. [IposiBinenue neicTBus aTMOC(HEPHOTO JaBICHUSL.

6. 3aBUCUMOCTb BBITAJKUBAIOIIEH CHUIBI OT 00bEMaA MOrpYyKEHHOW YacTH Telna M
IJIOTHOCTH KUJAKOCTH.

7. PaBeHCTBO BBITANKHUBAIOIIEH CHUJIBI BECY BBITECHEHHOM KHJIKOCTH.

8. VYcnoBue miaBaHMsl TeN: IUIABAHWE WJIM IOTPY’KEHUE Tel B 3aBUCHUMOCTH OT

COOTHOIIICHUS IJIOTHOCTEH TeJa U KUJAKOCTH.
Jlabopamopmusie pabomovt u onvimul



1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOZIE OT 00bEMa MOTrpyKEHHOM B JKUIKOCTh
4acTH Tena.

2. OmnpeneneHne BHITAIKUBAIOIIEH CHIIBI, JEHCTBYIOLIEM Ha TENO, NMOTIPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHMBAIOIIEH CWIbI, JEHUCTBYIOIEH Ha TEJIO B
KHUIKOCTH, OT MaCCHI TeJA.

4. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIbI, JEMCTBYIOLIEH HA
TEJIO B ) KUJAKOCTH, OT 00BEéMa HOpr}KéHHOﬁ B ) KMJAKOCTBb HaCTH T€Jia U OT IIJIOTHOCTHU XUIAKOCTH.

3. KoHcTpynpoBanue apeoMeTpa WM KOHCTPYHUPOBAaHUE JIOAKU U ONpEAEieHue €€
Irpy30I10ABEMHOCTH.

Paznen 5. PaGora n MomHOCTDH. JHeprus

Mexanunueckast pabota. MOITHOCTb.

ITpocTbie MexaHM3MBI: pblyar, OJ0K, HAKJIOHHAs IUIOCKOCTh. [Ipasuno pagnosecus pvluaca.
IIpumenenue npasuna pasnogecus pvluaza K 610Kky. «3oromoe npasunoy mexanuxu. KI1JI npoctbix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunemuueckas u nomenyuanvhasn suepeus. llpeepaujenue 00Ho2o
8UO0A MEXAHUYECKOU SHep2uU 6 Opy20ll. 3aKOH COXPAHEHUS SHEPTUH B MEXaHUKE.

Hemoncmpayuu

I. [IpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuwvie pabomot u onvimul

l. Omnpenenenue paboOThl CUJIbI TPEHUS NpPU PABHOMEPHOM JIBXKEHUM Tejla II0
TOPU30HTAIBHOU TOBEPXHOCTH.

2. HccnenoBanue ycioBuii paBHOBECHs phlyara.

3. N3mepenne KI1/] HakIOHHOM IIIOCKOCTH (271€KMPOHHAA 0eMOHCmpPauus).

4. N3yueHne 3akoHa  COXpaHEHUSI  MEXaHUYECKOM  JHEPruu  (271eKmpoHHaA
demoncmpayus).

8 kuaacc.

Paznen 6. TenuioBble siBJ1eHUSA

OcHogHble NONIOXNCEeHUs. MONEKVIAPHO-KUHEMUYEeCKol meopuu cmpoenus eeujecmea. Macca
u pasmepvl amomos u moaexkyi. Onvimsl, NOOMEEPIHCOAOUIUE OCHOBHBIE NOLONCEHUSL MONEK)IAAPHO-
KUHemu4eckou meopuu.

Monenu TBEPIOro, )KUIKOrO U ra3000pa3HOro COCTOSIHMM BemiecTBa. Kpucmaniuveckue u
amopgHuvle mena. OdvsacHeHue c8oLCME 2a308, HCUOKOCMEU U MEEPObIX Mell HA OCHO8€E NONONHCEHULL
MoneKyapHo-kunemuyeckou meopuu. CMauyuBaHue u KanuiiapHule aeienus. Tennoeoe pacuiupenue
u corcamue.

Temneparypa. Cesa3b memnepamypuvl co CKOPOCHMbIO MENLO08020 OBUNCEHUS YACTIUY.

Baytpennss sHeprus. Cnocobvl uzmeHeHus: SHYmMpeHHell 3Hepeuu. menionepeoava u
cogepuieHue pabomol. Buovl mennonepedauu: menionpo8oOHOCMb, KOHBEKYU, USTYYEHUE.

KonuuectBo Temnotel. Yoervnaa mennoémkocms eewecmeéa. Tennoobmen u menyogoe
pasHogecue. Ypasnenue mennoeoeo banauca.

IInasnenue u omseepoesanue KpUCMAIIU4ecKux eeujecms. Yoenvuas menioma niasieHusl.
Ilapoobdpaszoseanue u xonoencayus. Hcnapenue (MC). Kunenme. Voenvnas menioma
napoobpasoeanus. 3a8UCUMOCbL  MeMnepamypvl KUneuus om ammocghepHozo 0agleHus.
Brastcnocmo 6030yxa.

DHeprus TOMIuBa. YoenvHas menioma c20paHusi.

Ipunyunvr pabomuvr mennogvix osucameneu. KIIJ[ mennosozco oeucamens. Tennosvie
osueamenu u 3awuma oxkpycaowetl cpeovt (MC).

3axon coxpanenus u npespawenus snepauu 8 menaiogvix npoyeccax (MC).

Hemoncmpayuu
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1. Habmtonenne OpOyHOBCKOTO JBHKEHHUSL.

2. Hab6monenue quddysnm.

3. Habmroienue sSBIeHU CMaYMBaHUS W KAMHJUTSIPHBIX SBICHUI.

4. Hab6mronenue TenioBoro pacumpeHus Te.

5. W3meneHue gaBieHus ra3a npyu U3MEHEHUU 00bEMA U HAarPEBAHUU W OXJIAKICHHH.

6. [IpaBuna u3MepeHus TeMIepaTypsl.

7. Buns! Teronepenauu.

8. OxutaxieHre pu COBEPIICHUN PaOOTHI.

9. HarpeBanue npu coBepiiieHUH padOThl BHEITHUMU CHIIAMHU.

10. CpaBHEeHHE TETUIOEMKOCTEH Pa3IMIHBIX BEIECTB.

1. Habmronenue xkumneHusl.

12.  HaOmroneHue nocToSHCTBA TEMIEPATYPhl PH TJIABJICHUH.

13. Mogenu TernoBbIX ABUraTEIEH.

Jlabopamopnwvie pabomot u onvimul

1. OnpITel 1O  OOHAPYXKEHUIO  JACUCTBUS CHJI  MOJIGKYJSIPHOTO — MPUTSHKCHUS
(371eKmpoHHaAA OemMOoHCmpayus).

2. OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM MJIM caxapa.

3. OnpIThI 10 HAOTIOJEHUIO TEIJIOBOTO PACIIMPEHMSI Ta30B, )KUKOCTEN U TBEPABIX TEIl.

4. Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE IINPHILIA.

5. ONbITEL, NEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHS BO3JyXa OT €ro o0néMa u
HarpeBaHUs WU OXJIaXKICHHUS.

6. IIposepra cunomesvl TUHEUHOU 3A8UCUMOCINU ONUHBL CMOJOUKA HCUOKOCMU 8
mepmomempuyeckol mpyoke om memnepamypol.

7. Habumoienne n3MeHeHrs BHYTPEHHEHW HEPIUU Teja B pe3ysibTare TeIuionepeiadu u
paboThl BHEUTHUX CHIL.

8. UccnenoBanue siBieHus TeriooOMeHa Ipy CMEIIMBAaHUM XOJI0IHOM U ropsiuel BOAbI.

9. OnpedeﬂeHue Koluvyecmea menjiomaosl, NOJIYYEeHHO20 600011 npu mennoobmere ¢ Hacpembim
memaliudecKum Ix;uﬂuHOPOM.

10.  HccnenpoBaHue mporecca UCTIapeHusl.
11.  Omnpenenenne OTHOCUTEIBHOM BIAXKHOCTH BO3/AyXa.
12.  Ompeoenenue yoenvHou meniomol niasieHus ibod.

Pa3zpnen 7. DiiekTpuyeckne 1 MATHUTHbIE SIBJICHUS

Dnexmpuszayus men. JIBa posia 3IEKTPUIECKUX 3apsa0B. B3anMoaeiicTBre 3apsHKEHHBIX TEIT.

DnexTpuueckoe mone. Ilpunyun cynepnosuyuu 31eKmpudecKkux nojieu (Ha KayecmeeHHOM
ypogHe).

Hocumenu snexmpuueckux 3apsoos. IDnemeHmapuuli d1ekmpuveckuti 3apso. CmpoeHue
amoma. TIpOBOTHUKH W TUAJICKTPUKHU. 3aKOH COXPAaHEHUS JIEKTPUIECCKOTO 3apsija.

DneKkTpuyeckuit TOK. Ycnosus cywecmeosanusi snekmpuyecko2o moxa. VICTOUHMKN
MMOCTOSIHHOTO TOKa. JIEHCTBUS SIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHUYECKOE, MArHUTHOE).
Onexmpuueckuii MoK 8 HCUOKOCMSAX U 2A3AX.

PaboTa u MOITHOCTB AIIEKTPUIECKOTO TOKa. 3axow [[coyis—I/lenya. Dnekmpuueckue yenu
u nompebumenu 31eKMpU4ecKoll 3Hepauu 6 ovimy. InekTpudeckas uemnb. Cuiia Toka. DIeKTpUIecKoe
HanpspkeHue. ConpoTUBIEeHNE MPOBOAHUKA. YoenbHoe conpomusnenue gewjecmea. 3akon Oma Jist
yuactka uenu. IlocmenoBarenbHOe MW MapalljieIbHOE COEAMHEHHWE TMPOBOJIHUKOB. Kopomkoe
3AMbIKAHUE.

IlocTosiHHBIE MAarHuThl. B3anmoaelcTBHE ITOCTOSHHBIX MAarHUTOB. Maenumnoe noie.
Maenumnoe none 3emau u e2o snauenue 0as xcuznu na 3emue. Onvim Ipcmeda. Macnummnoe none
anekmpudeckoco moka. Ilpumenenue snekmpomacHumos 6 mexuuxe. /leticmeue MacHumHoO20 NoJis
HA  NPOBOOHUK C  MOKOM. Diekmpoosueamens NOCMOSHHO20  moka. Hcnonvzosanue
anekmpoogueamereli 8 MexXHUYeCKux yCmpouucmeax u Ha mpascnopme.
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Onvimer  @apades.  Henenue  snexmpomacHumuou  unoykyuu. Ilpasuno  Jlenya.
Onexmpocenepamop. Cnocobvl nomyyeHus d1eKmMpudeckou SHepeuu. IIEKTPOCTAHIMM Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHHL.

Hemoncmpayuu

1. OnexTpusanus Tel.

2. JIBa poJia AIEKTPUUECKUX 3apsA0B U B3aUMOJECHCTBUE 3apSyKEHHBIX TEIl.
3. YCTpOUCTBO U JEUCTBUE DIIEKTPOCKOIIA.

4. DneKTpocTaTHuecKast UHIYKIIHS.

5. 3aKOH COXpaHEHHMs IIEKTPUUECKUX 3aps10B.

6. [IpoBOIHMKYM M AMDIIEKTPUKHU.

7. MonennpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUUECKOTO MOJIS.

8. HcTouHnKH MOCTOSTHHOTO TOKA.

9. JIeNCTBUA DIIEKTPUYECKOTO TOKA.

10.  DnexTpuyecKuil TOK B KUIKOCTH.

11.  T'a30BbIii pa3psa.

12. W3mepenue cuitbl TOKa aMIEPMETPOM.

13.  H3MepeHue 31EKTPUYECKOTO HANPSKEHUS BOJIbTMETPOM.

14. Peocrar u mMara3uH cOnpOTHBIICHHUM.

15. B3anMopnencTere MoCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3I€ICHUS TIOJIFOCOB MArHUTA.
17.  MognenupoBaHue MarHUTHBIX 10JIEN IOCTOSTHHBIX MArHUTOB.

18.  OmsIT Dpcrena.

19.  MarnuTHOE noJyie Toka. DJIEKTPOMAarHur.

20.  JleiicTBHE MarHUTHOTO MOl HA IPOBOJHUK C TOKOM.

21. OneKTpOABUTaTENb IOCTOSIHHOTO TOKA.

22. UccnenoBanue siBeHUS 3JI€KTPOMArHUTHONW WHYKITHH.

23.  Onsitel Papaznes.

24.  3aBHCHMOCTH HANpaBJICHUs] UHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHUSI.

25.  DraexTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopmusie pabomot u onvimul

1. OnbITHl IO HAOTIOEHUIO STEKTPU3ALUH TeJl MHAYKIUEH U PU CONPUKOCHOBEHHH.

2. HccnenoBanue neCTBUS AIEKTPUUECKOTO TOJIS HAa IPOBOIHUKH U TUAJIEKTPUKH.

3. C6opxka 1 mpoBepka paboThl MEKTPHUUECKON LIEMH MOCTOSIHHOTO TOKA.

4. W3mepenue u peryinupoBaHHe CUJIbl TOKA.

5. W3mepeHue u peryaupoBaHue HaNpsHKEHUs.

6. Hccneoosanue  3asucumocmu  Cuivbl mMoKd, uoywjeo uepe3 pe3ucmop, om
CONPOMUBTIEHUS Pe3UCMOPA U HANPAICEHUS HA pe3ucmope.

7. Onvimul, O0emMoOHCmMpupyroOwue 3a6UCUMOCMb  IJIEKMPULECKO20  CONPOMUBTIEHUS
NPOBOOHUKA OM €20 ONUMbI, NIOWAOU NONEPEUHO20 CeYeHUs U Mamepuaa.

8. IIposepka npasuna ClnodiCeHUs HANPAICEHUL NPU NOCIe008AMENbHOM COEOUHEeHUU
08YX pe3uUcmopos.

9. IIposepxa npasuna 07ia cubl MOKA NPU NAPANLIENbHOM COEOUHEHUU PE3UCHIOPOS.

10.  Omnpeznenenue paboThl AMEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3nucTop.

11.  Omnpenenenne MOILHOCTHU AJIEKTPUUECKOTO TOKA, BHIJIEIIEMON Ha PE3UCTOPE.

12.  HccnepoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3 JIaMIIOUKY, OT HANPSHKEHUS
Ha HEH.

13.  Onpeoenenue KII/] nacpesamens.

14.  HccnenoBaHue MarHUTHOTO B3aUMOJEUCTBUS TOCTOSIHHBIX MAarHUTOB.

15.  M3ydeHue MarHUTHOIO IOJS IOCTOSIHHBIX MArHUTOB IPU HMX OOBEAMHEHUH U
pa3JeNeHnN.

16.  HccnenoBanue nefcTBUS 3JEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
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17. OnbIThI, TEMOHCTPUPYIOIINE 32aBUCUMOCTb CUJIbl B3aUMOJICHCTBUS KAaTYIIKHA C TOKOM
Y MarHuTa OT CWJIbI TOKA M HAIIPaBJICHUS TOKA B KaTYIIKE.

18.  M3yudeHue nelicTBHS MarHUTHOTO TOJIS HA IPOBOJHUK C TOKOM.

19.  Koncmpyuposanue u uzyuenue padomol 371eKmpooeueames.

20. N3mepenue KIIJ{ anexTpoaBurarenbHON yCTaHOBKH.

21.  OnsbITHl MO HMCCIEAOBAHUIO SBJIEHUS >JEKTPOMAarHUTHONM MHIYKLUHU: HCCIIEOBAHUE

W3MEHEHHUH 3HaYCHUS U HaIllpaBJICHUA UHAYKIIHUOHHOTO TOKA.

9 kjacc.

Paszpnen 8. Mexanuyeckue siBJICHUA

Mexanudeckoe nBmxeHue. MarepuanbHas Touka. Cucrema otcué€ra. OTHOCUTENIBHOCTH
MEXaHWYECKOTO JBIDKEHUA. PaBHOMEpHOe TpsIMOJIMHEWHOE JBWXKeHue. Hepasnomepnoe
npamonunelnoe oegudicenue. CpemHSs U MEHOBEHHAs CKOPOCMb Meld HNpU HEPAGHOMEPHOM
0BUIICEHUU.

Yckopenue. Pasnoyckopennoe npamonunetinoe ogudcerue. CBobonHoe nagenue. Onvimol
T'anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenshoe yckopenue.

IlepBeiii 3akoH Hprorona. Bropoit 3akoH Herorona. Tperuit 3akon Herotona. [lpunyun
CYynepnosuyuy Cui.

Cuna ynpyeocmu. 3axon I’ yka. Cuna mpenusi: cuia mpenus CKOAbICeHUsl, CULA MPeHusi NOKOs,
opyeue 8uobl MpeHus.

Cuna TS)KeCTH 1 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEeHUE CBOOOHOTO NaACHHUS. /[gudicerue
nnanem eokpye Connya (MC). Ilepsas kocmuueckas ckopocms. Hegecomocms u nepezpysku.

PaBHOBecue MatepuanbHON TOUKU. A6cotomuo meépooe meno. Pasnosecue meépooco mena
C 3aKpenénHou ocovio 8pawjeHus. MoMeHT cuiibl. []lenmp msoicecmu.

Wmnynse Tena. HUzmenenue umnynvca. Mmnynvce cunbi. 3aKOH COXPAaHEHUS HMILYJIbCa.
PeaktuBnoe aemxenue (MC).

Mexanunueckasi pabota W MomHOCTb. Pabora cun Tshkectu, ynpyeocmu, mpenus. Cesnzb
oHepeuu u pabomul. I[loTeHIManbHAs SHEPTUs Tejla, MOAHITOrO HaJ TOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnasn snepeus cocamoii npyscunvl. Kunernueckas sneprusi. Teopema o Kunemuueckou
9Hepeuu. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPTUN.

Hemoncmpayuu
1. Habmoienne MexaHn4ecKoro BHKEHUS Tella OTHOCUTEIHHO Pa3HBIX TeNl OTCUETA.
2. CpaBHeHME TyTeW U TPAaeKTOPUN TBUKEHUSI OJJHOTO M TOTO € Tela OTHOCUTEIHHO

Pa3HbIX TCII OTCuUéTa.

3. N3mepeHue cKkopocTH U yCKOPEHUS MPSMOJIMHEHHOTO IBUKEHUSI.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKEHUSI.

S. Habumroienne 1BMKeHUs Tejla N0 OKPYKHOCTH.

6. HabGmronenne MexaHWYecKUX SBICHUHM, MPOUCXOIANIMX B CHUCTeME OTcuéra
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKCHHH OTHOCUTEIIHHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTh YCKOPEHHSI TeJla OT MaccChl Tella U IEHCTBYIOIICH Ha HETO CHJIBL.

8. HabumroneHue paBeHcTBa CUJl IPU B3aUMOIEHCTBUH TEIL.

0. N3menenue Beca Tena npu yCKOPEHHOM JIBUKEHUH.

10.  Ilepenaua umnysbca Opu B3aUMOAECHCTBUU TEINl.

1. [IpeobpazoBaHus YHEPTUU TTPH B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHME UMITYJIbCA IPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHure UMITyJIbca MPU a0COTIOTHO YIIPYTOM B3aUMOCHCTBHUH.

14.  HaOmroneHue peakTUBHOTO JIBHKCHHSL.

15. CoxpaHeHHe MEXaHHMYECKOM SHEPTHH MPU CBOOOTHOM TaJICHUH.

16.  CoxpaHeHME MEXaHUYECKON SHEPTUU IPU IBUKEHUH TeJIA 101 IEHCTBUEM IIPYKUHBI.

Jlabopamopnwvie pabomot u onvimeul
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1. Koncmpyuposanue mpaxma ona paseona u oanvheuule20 pagHoMepHO20 OBUNCEHUs
WapuKa Ui menexcKu.

2. Omnpenenenue cpelHel CKOPOCTH CKONBXKEHHsI OpycKa WU JBIDKEHHUS IIApUKa 10
HaAKJIOHHOM MIOCKOCTH.

3. OrnpezenieHne yCKOpPEHHUs! Tejla NPU PaBHOYCKOPEHHOM JBUKEHUU MO HAKIOHHOM
IUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH MYTU OT BPEMEHHU MPH PABHOYCKOPEHHOM JABUKEHUU

0e3 HauaJIbHON CKOPOCTH.

5. Ilposepka cunome3svl: eciu npu pasHoOyCKOPEHHOM 08UICEHUU Oe3 HAYaNbHOU CKOPOCU
nYmu OMHOCAMCA KAK PAO HeUEMHbLIX HUcel, MO COOMEemcmeyiouue NPOMeiCymKu epemeHu
0OUHAKOBYL.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHUS OT CHJIBI HOPMAaJbHOTO
JIaBIICHUSL.

7. Omnpenenenne kodppuimeHTa TPEHUS CKOTBKCHHS.

8. Onpenenenne KECTKOCTU NPYKUHBI.

9. Omnpenenenne pabOThl CUJIbI TPEHUS NPU PABHOMEPHOM JIBJKEHUM Tejla II0
TOPU30HTAILHONW TOBEPXHOCTH.

10.  Omnpenenenre pabOTHl CHIIBI YNPYTOCTH TPU TMOABEME TPy3a C UCHOIH30BAHUEM
HEMOJBM)KHOTO U MOABHKHOTO OJIOKOB.

1. H3ydeHue 3akoHa COXpaHEHHUS SHEPTHH.

Paznen 9. Mexann4veckue Kojed0aHusi U BOJTHbI

Konebarenbnoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KONEOAHWIA: MEpHOJ, YacToTa,
amIuTyna. Mamemamuyeckuti U npyscuHHuld  masmuuxku. Ilpespawenue suepeuu  npu
KoJ1ebamenbHOM OBUNCEHUU.

3aryxaromue konebanus. BeiHyx/1eHHbIe KoseOaHus. Pe3oHaHc.

Mexannyeckue BoiHbI. CBOWCTBA MEXaHUYECKHUX BOJH. [Ip00oibHble U nonepeunvie GOJIHbL.
Jnuna e6onnvl u cxopocmb €€ pacnpocmpauenus. Mexanuueckue 601HbL 6 MBEPOOM melle,
ceticmudeckue gonnwvl (MC).

3ByK. I pomkocms 36yka u gvicoma mouna. Ompasicenue 38yka. Ungpaseyx u yiompaseyx.

Hemoncmpayuu

1. Habumonienue xosnebanuii Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIBI YIIPYTOCTH.

2. Habmtonenue xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaGumroienne BbIHY X /I€HHBIX KOJIe0aHUM U pe30HaHca.

4. Pacnpoctpanenue npoJoabHBIX U MONEPEUHBIX BOJIH.

5. Habumroienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKYyCTHUYECKHUI pe30HaHC.

Jlabopamopmusie pabomot u onsimul

1. OmnpeneneHue 4acTOThI U IEPHOAA KosleOaHUH MaTeMaTHYECKOTO MasiTHUKA.

2. OrnpezenieHne 4acTOTHI ¥ TTepro/1a KoJIeOaHU Py KUHHOTO MASITHUKA (21eKMpPOHHAA
demoncmpayus).

3. WccnenoBanue 3aBUCUMOCTH NEpUOAA KOJIEOaHUM MOJBEHIEHHOIO K HUTHU Ipy3a OT
JUTMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH IepHoJa KOjaeOaHUN NMPYKUHHOTO MasiTHUKA OT MacChl
rpy3a (31eKmpoHHAA 0eMOHCMPAUUL).

5. [IpoBepka He3aBUCUMOCTH TEepUOJAa KoJieOaHUN Tpy3a, MOABEUICHHOTO K HHUTH, OT
Macchl rpy3a.

6. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb IE€pHOJa KoJIeOaHUHM MpPY>KUHHOTO
MasiTHUKA OT Macchl Ipy3a 1 KECTKOCTH MPYKHUHBI.

7. N3mepenue yckopeHust CBOOOJHOTO MaJICHUS (21eKMPOHHAA 0eMOHCMPAayUs).

Paznen 10. Ji1eKTpoMarHuTHoOe 10JIe M 3JIEKTPOMATHUTHbIE BOJTHBI
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DNEeKTPOMarHuTHOE ToJie. DJNEKTPOMArHUTHbIE BOJIHBL. Cgoticmea 31eKmpOoMAcHUMHbBIX
goan. llkana snekmpomacHumuulx 601H. Hcnonvsosanue 31eKmpoMacHUMHbBIX 80JH OJisl COMOBOU
CBA3U.

DJleKTpoMarHuTHas nmpupoja ceeta. CkopocTh cBeTa. BoIHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu

I. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BouiHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie pabomot u onvimul

1. N3ydenne cBONCTB 3NEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TenedoHa.

Pazgen 11. CeToBbie siBJICHHSA

JlyueBas monenb cBeta. Mctounuku cBeta. [Ipamonunelinoe pacnpocmpanenue ceemd.
3ammenua Coanya u Jlynoi. OTpaxenue cera. [lnockoe 3epxano. 3akon ompadicenus ceema.

ITpenomnenue cBera. 3aKOH NMPETOMIICHUA CBETA. [lonHoe 6HympeHnee ompadcerue ceemd.
Hcnonvzoeanue noiHo2o 6HympenHe20 OmpadxdceHus. 8 ONMu4ecKux c8emogooax.

Jlunza. Xon nydedt B smH3e. Onmuueckas cucmema @omoannapama, MUKPOCKORA U
meneckona (MC). I'naz kax onmuyeckas cucmema. bnuzopykocms u 0anvHo3opkocme.

Pasnoocenue 6enoco ceema 6 cnexmp. Onvimvr Hvtomona. Cnooicenue cnekmpanbHbix
y6emos.

Hemoncmpayuu

1. [IpsimonuHEITHOE pacIpOCTpaHEHHUE CBETA.

2. OTtpaxkeHue cBera.

3. [Tonydenue n306paxeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

4. [Ipenomiienue cBera.

5. OnTHyeckuii CBETOBOI.

6. Xona nyueil B cobuparoiiei JuH3e.

7. Xo JIy4eil B paccenBarolel JIMH3E.

8. [Tonyuenune n300pakeHHt ¢ TOMOIIBIO JIHH3.

0. [MpunHnmn neiicTBus gporoanmapata, MUKPOCKOTA U TEJIECKOIIA.

10. Monens rinasa.

11.  Pasznoxxenue 6enoro cBera B CHEKTP.

12.  TlomyueHue 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie padomol u onvimul

1. HccnenoBanue 3aBUCUMOCTH yTila OTPa)XE€HUSI CBETOBOT'O JIy4a OT yIJla HaJeHus.

2. N3yyenne xapakTepucTHK N300pakeHU MIpeIMeTa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yIUIa IPEJIOMIIEHHUS] CBETOBOTO JIyya OT YIJIa TaJIeHNs Ha
TPaHUIIE «BO3IyX—CTEKIIOM.

4. [Tonyuenne n300pakeHHI C TOMOIIBIO COOMPAOIIEH JTUH3HI.

5. Omnpenenenne (HOKYCHOTO PACCTOSHUSL U ONTHUYECKOM CHJIBI COOMpArOIIel JHH3BI
(371eKmpoHHaAA 0emMoHCmpayus).

6. OnBITHI IO Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP (271eKMPOHHAA 0EMOHCMPAUUL).

7. OnpIThl O BOCHPUSATHIO LIBETA MPEAMETOB MPH MX HAOJIOJEHUU Yepe3 LIBETOBBIE
(bUITBTPBI.

Pazgen 12. KpantoBEble siBJeHUS

Onvimel Pezepghopoa u mnaneTapHas Moaens aroma. Mogens aroma bopa. Hcenyckanue u
noenowenue ceema amomom. Keaumei.

PamnoaktuBHOCTE. Anbgpa-, bema- u eamma-usnyyenus. CTPOCHHE aTOMHOIO sipa.
Hyxnonnas moodenv amomnozo sadpa. Hszomonwvi. PaouoaxmusHnvle npespawenus. Ilepuoo
noypacnada amomusix soep.

SnepHble peakuu. 3aKOHBI COXPAaHEHUS 3apsI0BOT0 M MacCOBOT0 4Kceln. Peakyuu cunmesa
u oenenus sioep. Uemounuxu snepeuu Connya u 36€30 (MC).
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SlnepHas sHepreTHKa. Jelicmsus paouoakmusHuix usiyyeHuil Ha sxcusvie opeanuzmuvl (MC).
Hemoncmpayuu

CrieKTphbl U37Ty4€HUs U MOTJIOIIEHNUS.

CrieKTphl pa3IMyHbIX T'a30B.

CrnexTp Bomopo/a.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabora cuéTunka MOHU3UPYIOIUX U3TYUSHUH.

Peructpanus uzinydeHus: NpupoaHbIX MUHEPAJIOB U MPOIYKTOB.

JIaﬁopamopnble padomul u onvimol

O L

1. Habniooenue cnaownvlx u nunetiuamolx cnekmpos u3siryyeHusl.

2. HccnenoBanue TPEeKOB: U3MEPEHHE SHEPTUU YACTHUIBI M0 TOPMO3HOMY MyTH (IO
dbotorpadusam) (31eKkmpoHHas 0eMOHCMPayus).

3. W3mepeHne paaiuoakTUBHOTO (OHA (2/1eKMPOHHAA 0EMOHCHMPAUU).

IToBTOpHTE/IBLHO-00001IAI0IIIHIT MOYJIb
[ToBTOpHUTENEHO-0000IIAOIIMI MOTYJIb MPEHA3HAUCH ISl CUCTEMAaTH3allud U 0000IICHUS

MIPEIMETHOTO COZEPIKAHUS U OMbITAa JAEATEIBHOCTH, TPUOOPETEHHOTO MPHU M3YYEHHUU BCEro Kypca

(bu3nKu.

IIpu n3y4eHUH NaHHOTO MOAYJS PEAIN3YIOTCA U CUCTEMATU3UPYIOTCS BUABI IEATENBHOCTH,

Ha OCHOBC KOTOPBIX o0ecrieynuBaeTcs JOCTHIKCHUC ITPEAMCTHBIX U MCTAIIPECAMCETHBIX INIAHUPYCMBIX

pe3yabTaToB 00y4eHHUs, (POPMHUPYETCSl €CTECTBEHHO-HAayyHasi IPaMOTHOCTb: OCBOCHHE HAy4YHBIX

METOJOB HCCJICA0OBAaHUA SIBIICHUH npupodabl M TCEXHHUKH, OBJIAACHHEC YMCHUAMU 00BICHSTD

¢du3nyeckue ABICHUS, IPUMEHSIS TOJTyUYeHHbIE 3HAHUA, PelIaTh 33a4d, B TOM YHCJIe KaYeCTBEHHbIE

1 OKCIICPUMECHTAJIbHBIC.

[IpyHUIMIIHATIBHO AEATEIBbHOCTHBIM XapakTep AAHHOIO pasjieNia peajau3yeTcs 3a CU€T TOro,
4TO yHalqueCs BBIMMOJIHAIOT 3aJlaHUA, B KOTOPBIX UM IIPCJ1aractcs:

v/ Ha OCHOBE TOJYYEHHBIX 3HAHHWI PACIO3HABATH U HAYYHO OOBSICHATH (PU3HMUECCKHUE SIBICHUS B
OKpY>Karollel MpUpo/ie U TOBCETHEBHOM KU3HU;

v HCIOJB30BaTh MOJ PYKOBOJACTBOM II€Iarora HAyYHBIE METOIbI HMCCIIEIOBaHHSA (DU3MYECKUX
SIBJICHI/Iﬁ, B TOM YHUCJIC JJIA MPOBCPKU T'KITIOTE3 U MMOJTYYCHHA TCOPETUICCKUX BBIBOJAOB,

v 00OBSACHATH C ONOPOW Ha JUJAKTHYECKHH MaTepHall Iocjae 00CYKAEHHS ¢ TeIaroroM Hay4JHbIe
OCHOBBI Han0oJ1ee BaXKHbIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTHH, HApUMeEp, MPaKTHIECKOTO
WCIIONIb30BAaHUS PA3TUYHBIX MCTOYHUKOB DJHEPTMM Ha OCHOBE 3aKOHA MPEBpAlICHHS U
COXpPAaHCHUSA BCEX U3BCCTHBIX BUAOB SHCPIUU.

Kaxngas w3 Tem JaHHOTO paszjiena BKJIIOYAeT AKCIEPUMEHTaIbHOE MCCIIEJOBAHUE
00001IaloIero xapakrepa Ha YCMOTpPEHHE IeJarora u Inpu ero momomu. Paznen 3aBepiuaercs

MIPOBEICHUEM TMATHOCTUYECKON U OLIEHOYHOM pabOThI 32 KypC OCHOBHOM IIKOJIBL.

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O IIPE/IMETA «®PU3UKA»
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

B nenom pesynbTaThl ocBoeHUs1 oOydaromumucs ¢ 3[1P ydeOnoro mpenmera «®dwusuka»
JOJDKHBI COBIAJATh C pesynbraramMu DenepalibHOM pabodeil mporpamMmbl OCHOBHOTO OOIIETO
oOpazoBaHws.

Haubonee 3HAUUMBIMU SIBJISTFOTCSI:

JIMYHOCTHBIE PE3YJIBTATHI:
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B pesynbrate wu3ydeHus (QU3MKH Ha YpPOBHE OCHOBHOro o0Imero oOpa3oBaHusi y
obyuaromierocs ¢ 3[1P 6ynyT chopmupoBaHbI ClieIyIONNE TUIHOCTHBIC PE3YyJIbTAThl B YaCTH:

1) NaTpHOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJIEHUE MHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSIHMIO POCCUUCKON (pU3NYECKOM
HayKHU;

LIEHHOCTHOE OTHOILIEHHUE K JIOCTHKEHUSM POCCUNCKUX YUEHBIXPUUKOB;

2) TpakJaHCKOT'O M yXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKIEHHHM OOLIECTBEHHO-3HAUMMbBIX U 3TUYECKUX
po6JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM MPUMEHEHHUEM TOCTHKEHUN (PU3UKY;

OCO3HaHHE BaKHOCTU MOPAIbHOATHYECKUX MPUHIUIIOB B JIEATEIHHOCTH YUEHOTO;

3) 3CTETUYECKOTO BOCTIUTAHMS:

BOCIPUATHE ICTETUYECKUX KauecTB (PM3MUECKON HayKu: €€ TapMOHMYHOTO IOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHUS:

OCO3HaHME IEHHOCTH (PU3MYECKOW HAyKM KaK MOIIHOTO MHCTPYMEHTa IO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHENIIEH COCTABIISIIOLIEN KYJIbTYpHI;

pa3BUTHE HAYYHOH JII00O03HATEIILHOCTH, UHTEPEca K UCCIIEJ0BATENbCKOM eI TebHOCTH;

5) bopMUpOBaHUS KYJIbTYPhI 3I0POBbSl U IMOLMOHATILHOTO OJIaromnoxyus:

OCO3HAHME LIEHHOCTH 0€30IacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BAKHOCTU MpaBWiI O€30MacHOr0 IOBEJIEHUS Ha TPAaHCIOPTE, HAa JOpOrax, C 3JIEKTPUUECKUM H
TEIJIOBBIM 000PYZA0BAaHHEM B JOMAILIHUX YCIOBUSAX;

c(hOpMHUPOBAHHOCTh HaBbIKa peieKCHu, MPU3HAHUE CBOETO MpaBa Ha OIMIMOKY W TaKOTO Ke
IIpaBa y Apyroro 4ejaoBeKa;

6) TpyIOBOTO BOCITUTAHUS:

7) akKTUBHOE y4acTue B PEIICHUH MPAKTUYECKHUX 3a]ad (B paMKax ceMbH, 00pa3oBaTeIbHOMN
OpraHM3alliM, HACEJICHHOI0 IyHKTa, POJHOIO Kpas) TEXHOJOTHMYECKOM M  couuanbHOU
HaNpaBJICHHOCTH, TPEOYIOIUX B TOM YHCIIE U PU3MUECKUX 3HAHUI,

MHTEpEC K MPAKTUUECKOMY M3yUEHUI0 podeccuil, CBSI3aHHBIX C (PU3UKOIL;

8) KOJIOTUYECKOTO BOCITUTAHUS:

OpUEHTallMsl Ha TpUMEHEHHe (U3NYECKUX 3HAHMW /s pelieHus 3agad B oOsactu
OKpY’KaloIlllel cpenbl, MIaHUPOBAHMS IMOCTYNKOB M OLEHKHM WX BO3MOMKHBIX MOCIEICTBUM AJif
OKpYKaroIlei Cpebl;

OCO3HaHHUE TT00aTbHOT0 XapaKTepa SKOJOTHUECKHX MPOoOIeM U MyTel X peleHus;

9) amantanuy K M3MEHSIOIUMCS YCIOBHUSM COLMAIBHON U IPUPOAHON CPEIIbI:

MOTPEOHOCTH BO B3aMMOJCHCTBHUH MTPH BBHITIOTHEHUH UCCIIEIOBAaHUI U IPOEKTOB (PU3NUECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHUX;

MOBBILICHHE YPOBHS CBOECH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO e TeIbHOCTD;

noTpeOHOCTh B JOPMHUPOBAHUY HOBBIX 3HAHUH, B TOM YHCJIE (POPMYITHPOBATH UICH, TOHSTHS,
TUMOTE3bI O (PU3UUECKUX O0BEKTaX U SBICHUSIX;

OCO3HaHUue 1e(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 00J1acTH (PU3UKH;

TUTAHUPOBAHKE CBOETO PAa3BUTHS B MPUOOPETECHUH HOBBIX (PU3NUYECKUX 3HAHMIA;

CTpEMJICHHE aHAJU3UPOBATDH U BBISABIATH B3aMMOCBSA3H MPUPO/Ibl, OOLIECTBA U IKOHOMUKH, B
TOM YHUCJIE C UCTIOJIb30BaHNEM (PU3NUECKUX 3HAHUM;

OLICHKa CBOMUX JAEUCTBMIA € y4E€TOM BIMSHHUS Ha OKPY)KAIOIIYI0 Cpeay, BO3MOXKHBIX
IJ100aNBHBIX TOCTIEACTBUA.

METAINIPEAMETHBIE PE3YJIbTATbBI

Osraoenue yHugepcanbHbIMu YHeOHbIMU HO3HACAMETbHLIMU OCUCHEUAMU:

1) 6a30BBIC TOTHYECKHE JCHCTBUS:

BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC TPU3HAKU OOBEKTOB (SIBJICHUI);

YCTaHaBJIMBATb CymeCTBeHHBIfI IIpHU3HAK KHaCCI/I(bI/IKaL[I/II/I, OCHOBAaHUA OJIA 0606L[[eHI/ISI )41
CpaBHEHHUS,
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BBISIBJIAITh 3aKOHOMEPHOCTH M MPOTHBOPEYUS] B paccMaTpUBaeMbIX (aKTax, JaHHBIX M
HaOJII0/ICHUSAX, OTHOCALINXCA K (PU3UUECKUM SIBIICHUSM;

BBISIBJIATH IPUYMHHOCIICACTBEHHBIE CBSA3H MPU N3YUYEHUH (PU3NUECKUX SBJICHUHN U IPOLIECCOB,
MIPOBOJIUTH BBIBOIBI C MICTIOJIE30BAHUEM JICYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIFOUCHNUH, BEIIBUTATh
THIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEIMYMH, IPU HEOOXOAUMOCTH 0] PyKOBOACTBOM YUHTEJS;

BbIOMpaTh crnoco0 pemieHuss ydeOHOW (u3nueckod 3amaund  (CpaBHEHHE HECKOJBKUX
BAapMaHTOB pELICHMs, BHIOOp Hambosee MOJXOMALIET0 € YYETOM CaMOCTOSTENbHO BBIAEICHHBIX
KpUTEPUEB) MOJT PYKOBOACTBOM YUUTEIS.

2) 6a30BbIe UCCIIEOBATENBLCKUE ICHCTBHS:

MCIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATENbCKII MHCTPYMEHT MO3HAHMUS,

IPOBOJIUTh IO IUIAHY OIBIT, HECIOXHBIA (PU3MUECKUIl HKCIEPUMEHT, HeOOoIIbIIoe
uccieoBaHue (PU3NUYECKOro SBJIEHUS, IPU HEOOXOAUMOCTH MO PyKOBOJCTBOM YUHUTEJIS;

¢dopmynarpoBaTh 0000IIEHHUS U BEIBOIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOIEHHs], OIIbITA,
HCCIIEIOBaHMS C ONIOPOM Ha IUIaH/aJTOPUTM.

3) pabota ¢ unpopmanueii:

MPUMEHSTh pa3jMYHble METOJbl, HMHCTPYMEHTbl M 3alpochl HpHU IMOHCKE U O0TOOpe
uHbOpMAllUM WM JaHHBIX C Y4YETOM TPEAJIOKEHHON ydeOHON Qu3nueckol 3amayu, npu
HE00XO0IMMOCTH MOJT PYKOBOACTBOM YUHUTEIS;

aHAJM3UpPOBaTh, CUCTEMATU3UPOBaTh MHGMOPMAIMIO PpA3IUYHBIX BUAOB U (GopM
MIpe/ICTaBICHMUS;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAJbHYIO (GOpMy MpeacTaBIeHHs HHPOpMauu |
WUTIOCTPUPOBATH pellaeMble 33a4d HECJIOKHBIMHU CXEMaMHU, AUarpaMMaMy, HHOU rpadukoil U ux
KOMOMHAIMSIMU, IO PYKOBOJICTBOM yUHUTEJIS.

Osnadenue ynugepcanibHblMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCHBUAMU:

1) oOuienwue:

B X0/i¢ OOCYXXJIeHHsI Yy4eOHOTO MaTepHaia, pe3yabTaToB JJa0OPaTOPHBIX PadOT U MPOEKTOB
3aJaBaTh BOIIPOCHI O CYLIECTBY OOCYX/JaeMOW TeMbl M BBICKA3bIBaTh HJIEH, HAllEJICHHBIE Ha
pelIeHre 3aJaul U oJiiepKaHue 01arokenaTeIbHOCTH OOLEHUS;

COIOCTABJIAITh CBOHM CYX/IEHUS C CYXXACHUSAMH APYTUX YUaCTHUKOB JIMAJIOra, OOHapy>KUBaTh
pa3IM4Me U CXOJACTBO MO3UILIMI;

BBIPA)XaTh CBOIO TOUYKY 3pEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOIMYHO TPEACTABISATh PE3YIbTATHI BHIMIOJIHEHHOTO (PU3NYECKOTO ONbITa (IKCIEPUMEHTA,
UCCIIeZIOBAHUSL, IPOCKTA).

2) coBMeCTHas ACSITEIBHOCTD (COTPYAHUYECTBO):

MOHUMATh M HUCIOJB30BaTh MPEUMYIIECTBA KOMaHAHONW W MHIWBUIYaJIbHOW pabOTHI MpH
pelIeHN KOHKPETHOW (DU3NIECKOH MPOOIIEMBL;

MIPUHUMATB LI€JTH COBMECTHOM A TeTbHOCTH, OPTaHU30BBIBATH IEHCTBUS MO €€ TOCTHKEHUIO:
pacrpenensTb poiii, 00CYXKIaTh MPOIECCH U Pe3yJIbTaThl COBMECTHON paboThl, 0000IIaTh MHEHHS
HECKOJIbKUX YEJIOBEK;

BBIIIOJIHATh CBOIO 4acThb pPalOTHI, JOCTHras KayeCTBEHHOTO pe3ysbTaTra II0 CBOEMY
HaMpPAaBIICHUIO U KOOPAUHUPYSI CBOU JACUCTBUA C APYTUMHU YJICHAMU KOMAaH/IbI,

OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMI NPOAYKT MO KPUTEPUSIM, CAMOCTOATEIHHO
c(hOpMyJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

Ognadenue ynugepcanipHblMu Y4eOHBIMU PECYIAMUCHBIMU OCUCMEUAMU:

1) camoopranuzanus:

BBISIBIISIT TIPOOJIEMBI B KM3HEHHBIX M YUYEOHBIX CHTyalMsAX, TPEOYIOUIMX JJs pEIICHUS
(bu3nYecKUx 3HAHUI;

OpPUEHTHPOBATHCS B Pa3IMUHBIX NOAX0aX MPUHATUS PeLICHUN (MHAUBUyaJIbHOE, IPUHSTHE
pelIeHus B TpyNIe, MPUHITHE PEIICHUH TPYIIOoii);

COCTABIIATh ANTOPUTM peleHust (GU3MYecKor 3aJa4il WIM IUIaHA WCCIIEOBAaHUS C YUETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, TOJT PyKOBOJICTBOM YUHUTEIIS.

2) CaMOKOHTPOJIb!
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JaBaTh OICHKY CUTYalldd W TpeJiaraTh IJaH e€ M3MEHEHHs, IPU HEOOXOAMMOCTH O]
PYKOBOJCTBOM YUHUTEIS;

OOBSICHATh TPUYMUHBI JOCTHXKECHHS (HEIOCTHIKEHHUS) Pe3ylbTaTOB JIESATCILHOCTH, /1aBaTh
OLIEHKY MTPHOOPETEHHOMY OTIBITY;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM.

3) SMOITMOHAJIbHBIN WHTEJUICKT:

CTaBUTH ceOs HA MECTO JPYroro 4ejoBeKa B XOJe CIopa WM JIUCKYCCUHU HA HAYYHYIO TEMY,
MMOHUMATh MOTHUBBI, HAMEPEHHUS U JIOTHKY JPYTOTO.

4) nmpuHsTHE CE0S U PYTUX:

MPU3HABaTh CBOE MPABO HA OIIMOKY MPHU peHIeHUN (PU3NIECKUX 3a/1a4d UK B YTBEPKICHUIX
Ha Hay4HbIE€ TEMbI M TAKOE K€ MPaBo APYTOro.

HNPEAMETHBIE PE3YJIBTATbBI

TpedoBaHus K MpeIMEeTHLIM pPe3yJbTaTaM OCBOEHHS YueOHOro mpeamera «Duzmkay,
pacnpe/ejieHHbIE M0 T01aM 00yYeHHs

Pesynbrarel mo rogam GopMyIHpyIOTCS 1O MPUHIUITY 100aBICHUS HOBBIX PE3YJIHTATOB OT
roja K roxay (pe3ysbTaThl OYEPEAHOTO rojJia TI0 YMOJIYAHUIO BKIIIOYAKOT PE3yJIbTAaThl MPEIbITYITIX
JIET).

7 kjaacc.

[IpenMeTHBIe pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Yy
o0yyaromuxcs yMEeHU:

© OpHMEHTHpOBAThCA B IOHATHAX M OIEPHPOBATh MMM Ha 0a30BOM YpOBHE: (H3HMUYECKHE H
XMMUYECKHE SIBICHUS; HAONMIOJACHUE, OKCIEPUMEHT, MOJENb, THUIOTE3a; EIUHULIBI
(bU3MUECKUX BETMYMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BeLIecTBa (TBEPAOE, KHUIKOE,
razoobpasHoe); MEXaHUYeCKoe JIBIDKEHUE (paBHOMEpHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEHHOE), TPAeKTOpHs, paBHOACHCTByIomass cwi, naedopmarus (ynpyras,
IUTACTUYECKas), HEBECOMOCTb, COOOIIAIOIIMECS COCYIbl, C OMOPOH Ha IUAAKTUYECKHMA
MaTepual
pasnuuath sBieHus (auddysus; TerioBoe IBHKEHHWE YACTULl BEIIECTBA; PAaBHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JBIDKCHHE;, WHEPIMs; B3aMMOJACHUCTBUE TEI, pPABHOBecUe
MEEPObIX mesl ¢ 3aKPenséHHOl OCbl0 8paujenus; Tepenada AaBIeHUs TBEPABIMU TEJIaMH,
KHUIKOCTSIMA H Ta3aMu; arMocepHOe [aBJICHWE; IUIABAHWE TeJ, NPEBPAIICHHS
MEXaHUYECKOH PHEpPruu) IO ONMUCAHUIO MX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (pr3HUYecKoe SBJICHUE, TTOCIIE TTPEABAPUTEIHLHOTO 00CYKICHHS C
Me/1arorom;
pacrio3HaBaTh MPOSBICHNE W3YYCHHBIX (DU3MUYECKUX SIBIICHUI B OKPY)KAIOIIEM MHpPE, B TOM
yucie GU3nUecKre SABJICHUS B IPUPOJIE: MPUMEPHI IBUKEHHUS ¢ Pa3IMYHBIMU CKOPOCTSMU B
KUBOW M HEXHBOH TNPHUpPOJNE; JCHCTBHE CHIIBI TPEHHS B TPUPOJAC W TEXHHKE, BIUSHHE
aTMOC(EepHOTo IaBJIeHUs Ha )KUBOM OpraHu3M; IJIaBaHKUE PBIO; ppIYard B TeJe YeIoBeKa; Ipu
9TOM TIEPEBOJUTH MPAKTHYECKYI0 3aJady B YYEOHYIO, BBIACHATh CYIIECTBEHHBIC
CBOWCTBA/NMpU3HAKU (PU3NUECKUX SBJICHHUH C TTOMOILIBIO M1€arora;
OIMCHIBATh W3yYEHHBIE CBOWCTBA TNl W (PU3MUYECKHE SIBICHUS, HCIONB3YS (U3NIECKHE
BEJIMYHUHBI (Macca, 00BbEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh, CKOPOCTh, CPEIIHSS CKOPOCTh,
CHJIa YTPYTOCTH, CHJIa TSDKECTH, BEC Tela, CHJIa TpPEHUs, NaBieHue (TBEPIOTO Tena,
KHUJIKOCTH, ra3a), BHITAJKUBAIOIIASA CHUJa, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEYO CHUIIBI,
MOMEHT CHJIBI, KO3(p(HUIMEHT TOJe3HOro NeHCTBHS MEXaHW3MOB, KHHETHYECKas W
MOTEHIMAJIbHAsl HEPrusl) C ONOpPOM Ha CXeMy; MpPHU OMHCAHUU PACKPBIBATH (DU3MUYECKHIA
CMBICJT WCHOJB3YyEMBIX BEJIWYHMH, UX OOO3HAUCHHsS W CIWHUIBI (DU3MYECKUX BEIHYHH,
Haxooumu opmyivl, c6:3b168ar0uue OAHHYIO PUBUYECKVIO 8EIUUUHY C OPYUMU BETUUUHAMU,

16



cmpoums  2pagpuKku  U3YYEHHLIX 3A6UCUMOCTEl QuU3UYecKUx 6eauyun C OIOpOM Ha
JIMTAKTUYECKUN MaTepual,

XapaKTepu30BaTh CBOMCTBa Tel, (PU3UYECKHE SBICHHS U IMPOLECCHI, MCIONB3Ys MpaBHiia
CIIOKEHHUs CU (BIOJb OJHOW TMpsMou), szaxon Iyka, zaxon Ilackans, 3axon Apxumeoa,
npasuno pasHosecus pvivaza (010Ka), «3010Mmoe npagunioy MexaHuku, 3aKOH COXPaHEHHS
MEXaHWYECKOW SHEPTHH; IIPU STOM JIaBaTh CIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3ANUCHIBANND
€20 mMamemamuiecKoe 8vlpajiceHue nod pyKko8oOCMEOM nedazozd ¢ 00CylcoeHuem niaHa
pabomul;

OOBSICHATh (PU3UYECKHE SBICHUS, MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIE W B KOHTEKCTE
CUTYyalMil TMPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa: MPH IOMOIIM TeJarora BBISBIATH
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYECKUX IIaroB ¢ OMOPOi
Ha 1|—2 wu3y4yeHHBIX CBOWCTBA (UINYECKUX SBJICHUM, (QU3UUYECKUMX 3aKOHA WU
3aKOHOMEPHOCTH;

pelIaTh TUIOBBIE PAaCYETHBIE 3aa4 B 1 JEHCTBUE C OMOPOM HA AIITOPUTM, MPEIABAPUTEIHLHO
pa3o0paHHBId COBMECTHO C IEJAroroM, HCHOJb3ys 3aKOHBI U (OPMYIIbI, CBS3BIBAIOIINE
(hu3MYeCcKre BEJIMUMHBI: HA OCHOBE aHAJIM3a yCIIOBUS 33J]a4M 3alMChIBATh KPATKOE YCIOBHE,
MOJCTaBIATh (U3MYECKHWE BETUYMHBI B (OPMYJIBl W TPOBOAUTH PACUEThl, HAXOIUTh
CIIpaBOYHBIC JaHHBIC, HEOOXOAMMBIC ISl PEHICHUs 3a/ad, OLECHHUBATh PEATUCTUIHOCTD
MOJIy4eHHOU (PU3NUeCKON BETHMYNHBI,

pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXXHO PEIIUTh IPH MOMOIIH (PU3UYECKUX METOJ0B
MocCIie MPEABAPUTETHHOTO OOCYXKACHHUS C MEAAroroMm; Mpu MOMOIIM TMEeAarora B OMHCAHUU
WCCIIEOBAaHUSl BBIACIATh TMPOBEPSEMOE TMPEANOJIOKEeHHe (THUIoTe3y), C ONopod Ha
JUIAKTUYECKUM MaTepuall pasauyaTb M HMHTEPIPETUPOBATH MOJYYEHHBIM pe3yJbTar,
HaxOJIUTh MOCJIE OOCYXICHUS C MEJaroroM OIMIMOKK B XOJE OMBITA, JAEIaTh BHIBOJBI MO €T0
pe3yabpTaTam;

yMETh HAXOJUTh C HMCIOJIb30BaHUEM IM(POBBIX 00pPA30BATEIBHBIX PECYPCOB OMBITHI IO
HaOmoIeHNI0 (HU3MUECKUX SBICHUM WU (U3NYECKUX CBOWCTB Tel: (POpMYTHUPOBATH
MPOBEPSIEMBIE TIPEATNOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO0 000PYI0BAHUS C
OTIOPOM Ha CXEMY, 3alHChIBATh XOJ ONbITa U (POPMYIHUPOBATH BHIBOJBI MO PyKOBOJICTBOM
reJarora;

BBITMIOJHATh MPSMbIE U3MEPEHHsI PACCTOSHUSA, BPEMEHH, Macchl Tena, o0bEMa, CUIIBI U
TEMIIEpaTypbl C MCIOJb30BAaHUEM AaHAJIOTOBBHIX W IHM(POBBIX MPUOOPOB C OMOPOM Ha
ANTOPUTM; 3aMHUCHIBATh TOKa3aHUs MPUOOPOB ¢ yUETOM 3aJaHHON aOCOTIOTHON MOTPEIITHOCTH
U3MEPECHUI;

MPOBOANTh COBMECTHO C IIEIarorOM UCCIIEJOBaHHE 3aBHCUMOCTH OJHOHN (pusmueckoit
BEJIMYUHBI OT JPYrol ¢ MCIOJB30BAHUEM TIPSMBIX W3MEPEHUN (3aBHCUMOCTH TyTH
PaBHOMEPHO JBUKYIIETOCS Tejla OT BPEMEHU JABUKEHUS TEJIA; CUIbL MPEHUS CKOTIbICEHUSL OM
geca mena, kavecmea ob6pabomku nOGepxXHocmel mei U He3a8UCUMOCMU CUTIbL MPEHUs Om
niowaou  COnpukOCHOBEHUs. Mmel; CUIbl  YApPYy2oCmu  Om  YOJIUHEHUs  NPYHCUHDL,
8LIMANKUBAIOWEL CUNbL O 00BEMA NOSPYHCEHHOU YACMU Med U OM NAOMHOCIU HCUOKOCIU,
eé He3asucumMocmu om NJIOMHOCMU med, Om 2AYOUHbL, HA KOMOPYIO NOSPYHCEHO Meo;
VCI08ULL NIABAHUS. MeJl, YCI08ULL PABHOBECUs pbluaza U 010K08); TIOJI PYKOBOJICTBOM IeAarora
y4acTBOBATh B INIAHUPOBAHUHU y4eOHOTO HCCIEA0BaHUsA, COOUPATh YCTAHOBKY U BBITIONHSTH
U3MEpEHUs, CIeays TPEUIOKCHHOMY IUIaHy, (QUKCUPOBATh pPe3yIbTaThl IMOTYYCHHON
3aBUCHUMOCTH (PU3NYECKUX BEIUYHMH B BHJIE MPEIJIOKEHHBIX TaOnuil U rpaduKoB, AeNaTh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEOBAHUS;

MIPOBOAUTH KOCBEHHbIE M3MEPEHUs (PU3NUECKUX BEIHUYUH (IIOTHOCTh BEIIECTBA KHUAKOCTH
U TBEPJOTO Teja; cuja TPEHHS CKOJBXKEHUS; NaBJICHUE BO3AyXa; BBHITAJKHUBAIOLIAsl CUJIA,
JEeICTByIOMIAs HA TOTPYXKEHHOE B KHUAKOCTh TeNO; KOA(P(OUIMEHT MOJIE3HOr0 JEHCTBUS
MPOCTHIX MEXAHWU3MOB), CJIEYs MPE/JI0KEHHON UHCTPYKIIUK; TTPU BBHITIOJIHEHUN U3MEPEHHI
O]l PYKOBOJICTBOM IeJarora cooupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCISATH
3HAYCHNE NCKOMOM BEINYHMHEL
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co0uro1aTh MpaBUla TEXHUKU 0€30MacHOCTH IpU paboTe ¢ J1abopaTopHbIM 000py10BaHUEM
ocJIie IPEIBAPUTEIHLHOTO 00CYK/ICHHUS C TIe1aroroM;

COIOCTABJIATH MPUHIIMITBI AEUCTBUS TPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIOUINECs] COCYbl, OapoMeTp, pbluar, MOJABMKHBIH M HEMOJBUKHBIN
0J10K, HAaKJIOHHAsI IUIOCKOCTh C ONOPOM HA JUIAKTHUYECKUN MaTepua;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPONCTB
nocJe NpeABapUTEIHLHOr0 00CYKICHHUS C IIeJaroroM ¢ OIOpPOr Ha WX OMUCAHUS (B TOM YHCIIE:
MOALIUITHUKY, YCTPOUCTBO BOAOIPOBOAA, THAPABINYECKHI Ipecc, MaHOMETpP, BHICOTOMED,
MOPIIIHEBOM HACOC, apeoMeTp), UCHOJb3ys 3HAHMA O CBOMCTBAX (PU3MUECKUX SIBICHUH H
HeoOxoauMble (PU3MUECKHUE 3aKOHbBI U 3aKOHOMEPHOCTH;

MIPUBOAUTH MPUMEPHI / HAXOJUTh UHPOPMALIMIO O IpUMEpPaxX MPAKTUYECKOT0 UCIIOIb30BaHUS
(¢u3nyecKux 3HAHMW B TIOBCEIHEBHOM KHU3HU Juis oOecriedeHuss O0e30MacHOCTH IpHU
oOpamieHun ¢ npuOopaMM M TEXHHUYECKUMH YCTPOHCTBaMHU, COXpAaHEHMs 3I0pOBbS U
cOOII0OACHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJICHUS B OKpYKAIOIIEeH cperie;

OCYILECTBIISATh C MOMOIIBIO TeJjarora 0ToOp MCTOYHUKOB MH(opManuu B cetu MHTEepHET
B COOTBETCTBUU C 33JJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLIUXCS 3HAHUHN U ITyTEM
CpPaBHEHMsI pPa3lWYHBIX HCTOYHUKOB BBIACHATH HH(POpPMAIMIO, KOTOpas SBJISETCA
MIPOTUBOPEYUBOM UM MOXKET ObITh HEJJOCTOBEPHOM;

WCHOJb30BaTh IPH BBIMOJIHEHUH YUYEOHBIX 3a/JaHUil HAYYHO-TOMYJSIPHYIO JHMTEpaTypy
(u3MYECKOTo CcojepXaHus, CIpaBOYHbIE MaTepuasbl, pecypchl ceTu VHTepHET; BIajeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, peoOpa3oBaHus MHPOPMALMU U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3llaBaTh IIOJ] PYKOBOJCTBOM Iefarora ¢ OOCYyXJAEHHEM IulaHa palOoThl KpaTKue
MMHCbMEHHBIC U YCTHBIE COOOIIEHNS HA OCHOBE 2—3 UCTOYHUKOB MH(MOpMAIUU (PU3MIECKOTO
CoJiepKaHus, B TOM 4Hciie MyOINYHO JeNlaTh KpaTKhe COOOIIEHUs O pe3yibTaTax MPOeKTOB
WK y4eOHBIX MCCIIEA0BAHUMN; TIPU ITOM I'PAaMOTHO HCIIOJIb30BATh M3YUYEHHBIN MOHATUIHBIN
anmapar Kypca (pU3UKH, CONPOBOXK/IATh BHICTYIUIEHUE ITPE3CHTALUCH;

IIpU BBIMOJIHEHUH YYEeOHBIX IPOEKTOB M MCCIEAOBAHUN IO/ PYKOBOJCTBOM Iieiarora
pacrpenensaTh 00513aHHOCTH B IPYIIE B COOTBETCTBHHU C TOCTABICHHBIMU 33/1a4aMH, CIEIUTh
3a BBINOJHEHHEM IUIaHAa JEWCTBUN, aJleKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIal B
JESATENIBHOCTh TPYIIbI; BBICTpaMBaTh KOMMYHHMKATHBHOE B3aMMOJEHCTBHE, YUMTHIBAs
MHEHHUE OKPY>KAIOIIHX.

8 kaacc.

IIpeameTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
00y4aroIMXCsl YMEHHUH:

OPHEHTHUPOBATHCS B MOHATHAX U ONMEPUPOBATH MU Ha 0a30BOM YPOBHE: Macca M pa3Mephl
MOJIEKYJI, TEIUIOBOE JBHUXKCHHE aTOMOB M MOJICKYJ, arperaTHbie COCTOSHHS BEIIECTBa,
KPUCTAJUTHYEeCKHEe M aMOP(HBIC Tella, HACBHIIIEHHBIH M HEHACHIIMIECHHBIN Iap, BIIAXKHOCTH
BO3/yXa; TEMIEpaTypa, BHYTPCHHS OJHEpPrus, TEIUIOBOM JBUTATEIb; >SJIEMEHTapHBIN
SIIEKTPUUYCCKUI 3apsijl, DJEKTPUUECKOE I0JI€, MPOBOAHMKHM U JHIJICKTPUKH, MOCTOSHHBIMN
AJIEKTPUUYECKUI TOK, MArHUTHOE TI0JIE;

pasnuyath SIBICHHS II0OCJI€ IPEABAPUTEIBHOIO OOCYXKIEHHS C MeaaroroM (TEIIoBOE
pacuMpeHue/ckaTie, TeIionepeada, TeII0BOe PaBHOBECHE, CMAayMBaHUE, KalMUIIPHBIC
SIBIICHHMSI, HCTIAPEHUE, KOHICHCAIINs, IIaBIICHHE, KpUCTAIUTH3anus (OTBEpAEBaHNUE), KUIIEHHUE,
Terutonepenavya  (TEIJIONMPOBOJHOCTh, KOHBEKIIMS, W3JIYYCHHE), OSJCKTpU3AIUS  Tel,
B3aUMOJICICTBHE 3aps0B, JCHCTBHS JJICKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKAHHE,
BSaHMOHeﬁCTBHC MarduToB, I[eﬁCTBHe MArdmTHOIO IIOJIdI Ha HpOBOI[HI/IK C TOKOM,
3JIEKTPOMArHUTHASE HHIYKIIHS ) ITO OIMMMCAHHMIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,
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pacro3HaBaTh C IOMOLIbIO T€arora IMposIBICHUE HW3YYEHHBIX (U3NUYECKUX SBICHUHN
B OKpY’KalolieM MHUpe, B TOM uucie (U3NYECKUEe SIBJICHUS B IMPHUPOJE: MOBEPXHOCTHOE
HaTSKEHME U KalWUISPHBIE SBJICHUS B IPUPOJE, KPUCTAIUIBI B IpUpoie, u3nydeHue ConHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHME pOCHI, TyMaHa, WHEs, CHEra;
JIEKTPUUYECKUE SBJICHUS B aTMOC(epe, HIEKTPUIECTBO KHUBBIX OPraHU3MOB; MArHUTHOE T10JI€
3eMiH, Apeid MoIr0CcoB, POJIb MArHUTHOTO MOJIA AJIS JKU3HU Ha 3eMile, NOJSIPHOE CHSIHUE;
IPU 3TOM TEPEBOJUTH NPAKTHUECKYIO 3ajauyy B Y4eOHYIO, BBIIENATH CYILECTBEHHBIC
CBOMCTBa/MpU3HAKN (PU3NUECKUX SBIICHUI;

OINMCHIBATh TOJ PYKOBOJCTBOM IIearora ¢ oOCYXIeHHEM IuUlaHa pPabOThl M3YyUYECHHBIE
CBOICTBa Ten M (PU3UUECKHE SIBICHHUS, UCHOJb3Ys (U3NYECKUE BEIMUYMHBI (TeMIeparypa,
BHYTPEHHSSI SHEPTUs, KOJINYECTBO TEIUIOTHI, y/elbHAsl TEMJIOEMKOCTh BELIECTBA, YAEIbHAsA
TEIUIOTa IUIABJIEHUS, yJeNlbHas TEIUIOTa NMapooOpa3oBaHMs, yJelbHas TEIUIOTa CrOpaHHs
TOIJIMBA, KOA(PQUIMEHT TMOJE3HOrO JEeHCTBUA TEIUIOBOW MAaIIMHBI, OTHOCHUTEIbHAS
BJIQXKHOCTh BO3/lyXa, D3JEKTPUUECKUH 3apsij, CUiia TOKa, J3JEKTPUYECKOE HaIpsHKEHUE,
COIIPOTHBIIEHUE MPOBOJHMKA, YIEIbHOE COMPOTUBJICHHE BELIeCTBa, paboTa M MOIIHOCTb
ANEKTPUYECKOT0 TOKA); MPH ONHWCAHUU NPAaBUIBHO TPAKTOBaTh C IOMOIIbIO Iiejarora
¢u3nyeckuif CMBICI MCIOJb3yeMbIX BEJIMYMH, OOO3HAUYEHUS U EIUHHIBI (PU3MYECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BEIMYHHY C APYTUMU
BEJIMYUHAMHU, CTPOUTH IPaUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIIMUMH;
OIIpENIeNIATh OCIIE IPEABAPUTEIBLHOIO 00CYXKIEHHsI € IIEJaroroM CBOMCTBA Tell, (PU3NYecKHe
SBJICHUS WM IIPOLECCHI, HCIIOJIBb3Ys OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON
TEOpUHU CTPOEHHUS BEIIECTBA, MPUHIUI CYHEpPIO3ULUMHU TOJIeH (Ha Ka4yeCTBEHHOM YPOBHE),
3aKOH COXpaHEHMs 3apsija, 3akoH OMa aiisd y4yacTKa LenH, 3akoH [{ocoynsa—Jlenya, 3aKOH
COXPAHEHHUs SHEPruu; MIpPU ITOM HAXOIUTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M €ro
MaTeMaTH4eCKOe BhIpaXKEHUE C OMOPOi Ha LIM(PPOBBIE 00pa30BaTEIbHbBIE PECYPCHI;
COOTHOCHUTB I10J1 KOHTPOJIEM IeJjarora puU3nyeckue mpouecchl U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTYyallMil IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, IPpU IMOMOIIMU Iearora
BBISIBJISITH IPUYMHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 1—2 JOrMYecKHX 11aroB
c omopoil Ha 1-2 M3ydeHHBIX CBOMCTBA (PU3MUECKUX SIBIECHUH, (PU3NUYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pelars TUIOBBIE pacdy€THbIE 3ajaud B 1—2 JelcTBHS € ONOpPOM Ha alIrOpHUTM,
MIpeIBAPUTENILHO pa300paHHbIi COBMECTHO C IEJaroroM, MCIOJb3ys 3aKOHBI U (HOpMyIIbl,
CBsI3bIBarOIME (PU3UUECKHE BEIWYMHBI: Ha OCHOBE aHajKM3a YCJIOBHUS 33Jayd 3alMChIBaTh
KpaTKO€ YCJIOBHE, BBISBIISITh HEJOCTATOK JAHHBIX Ul PEIIECHUS 3a]1a4M, BHIOUpATh 3aKOHBI U
(bopMyIbl, HEOOXOAUMBIE [T €€ pelIeHus, IPOBOIUTh PacU€Thl U CPAaBHUBATH MOJTYYEHHOE
3HaYeHUe (PU3NYECKON BETMUYHUHBI C U3BECTHBIMU JIaHHBIMU;

UMETh MpEACTaBICHUE O MpoliIeMax, KOTOPbIe MOKHO PEIIUTh MPU MOMOIIM (PU3UUECKUX
METO/IOB MOCJIE TPEIBAPUTEIBHOTO OOCYXKICHHS C MEeNaroroM; HCIOJIb3Yys OMHCaHHE
HCCIIEI0BaHMs, BBLIEIATH IPOBEPSIEMOE NIPEATIONOKEHHUE, OLIEHUBATh IPABUIIBHOCTD MOPSAKA
MIPOBEJICHUS UCCIIEIOBAHMUS, J€JIaTh BBIBOIBL;

yMETh HAaXOJHUTh C HCIHOJb30BAHHEM LHU(POBBIX 00pa30BATEIbHBIX PECYPCOB OIBITHI MO
HAOIOACHNIO (PU3MUYECKUX SBICHUN WM (PU3HMUECKUX CBOMCTB TeJ (KaIMJUIPHBIC SIBICHUS,
3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMma, TemIepaTyphl; CKOPOCTH Ipolecca
OCTBIBAHUSI/HATPEBAHUS TpPH  M3IYyYeHHH OT IBETa  H3JTyYarolleil/morIomaronen
IIOBEPXHOCTH; CKOPOCTb HCIApPEHHs BOABI OT TEMIIEPATypbl JKUIKOCTH M IUIOIAAN €€
MOBEPXHOCTH; DJEKTpU3alusi TeI W  B3aUMOJEWUCTBUE  DJIEKTPUUECKUX  3aps]IOB;
B3aMMOJCHCTBHE IIOCTOSIHHBIX MAarHUTOB, BU3yaJM3allds] MAarHUTHBIX IIOJIEH IOCTOSHHBIX
MarHuTOB; IEUCTBUS MAarHUTHOIO MOJIsI HA IPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHmra,
CBOWCTBA  3JIEKTPOJBUIATENs IOCTOSIHHOTO TOKa): (OpMYyJIUpOBaTh IpOBEpsSEMbIe
IPEIIONI0KEHNs, COOUPATh YCTAHOBKY M3 IPEUIOKEHHOIO O0OpYZOBaHUS € ONOpPOH Ha
CXeMY; OIMCHIBATH X0/ OMbITa U (POPMYIUPOBATH BHIBOJIBI 110]1 PYKOBOJCTBOM I1€arora;
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UMETh NPEJCTABICHUS O MU3MEPEHUU TEMIIEPATypbl, OTHOCUTEIBHON BIIAKHOCTH BO3yXa,
CHWJIBI TOKA, HAIIPSDKEHUS C UCTIOIb30BaHMEM aHAIOTOBBIX IPUOOPOB U TaTYUKOB (PU3HUECKUX
BEJIMYMH; MPH ITOMOIIM Iearora CpaBHUBATh PE3yJIbTaThl U3MEPEHUH ¢ yu€TOM 3aJaHHOM
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH COBMECTHO C TMEJaroroM HMCCIEeOBAHNE 3aBUCUMOCTH OJHOW (PH3MUECKOM
BEJIMYMHBI OT JPYTOM C UCIOJIb30BAHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTH COTIPOTUBIICHUS
IIPOBOJHMKA OT €T0 JUIMHBI, IUIOMAAN ITONEPEYHOrO CEYEHHS U YJIEIbHOIO CONPOTUBIICHUS
BEILIECTBA NPOBOJHMKA; CHJIBI TOKa, HWAYIIETO 4Yepe3 IPOBOJHHUK, OT HAMpsOHKEHUS Ha
MIPOBOAHMKE; MCCIEAOBAHUE IOCIENOBAaTEJIBHOIO M MApajUIeIbHOTO  COEAMHEHUN
MIPOBOJHUKOB): TJIAHUPOBAThH UCCIIEIOBaHKE, COOUPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS
M0JI PyKOBOJACTBOM II€Aarora, cieays NpesIoKEHHOMY IUIaHy, (PUKCHUPOBATh PE3YJIbTAThI
MOJIyYEHHOM 3aBUCUMOCTU B BUJAE TaOIUIl M IpadHKOB, JeNaTh BHIBOJBI MO pe3ysibTaTaM
UCCIIeIOBAaHMSI ITOCIIE 00CYKICHUS C TIEJaroroMm;

COOTHOCHUTh KOCBEHHBIE H3MepeHus (U3MUECKUX BENIUYUH (yAelbHas TEIIOEMKOCTb
BEIIECTBA, CONMPOTUBJICHUE MPOBOAHMKA, pabOTa W MOIIHOCTb 3JIEKTPUUYECKOI'O TOKa): C
MOMOLUIBIO TeJarora IiIaHUPOBaTh U3MEPEHUS, COOUPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY,
clleysl PeAsIOKEHHON MHCTPYKIUH, U BBIYUCIIATh 3HAUCHNUE BEJIMYHHBI;

coOiroAaTh NMpaBuiia TEXHUKH O€30MacCHOCTH IpU paboTe ¢ J1abopaTOpHBIM 000pYI0BaHUEM
1ocJje MpeaBapUTEIbHOTO 00CYKACHUS C MEAaroroM;

COMOCTABJISITh C IOMOILBIO TMeJarora MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONMHUCAHMA (B TOM YMCIE: CHCTEMa OTOIUICHHS
JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIepMETp, BOJBTMETP, CUETUHK DJIEKTPUUECKON
SHEPIUuH, 3JIEKTPOOCBETUTEIbHBIC IPUOOPHI, HarpeBaTeNbHbIE IEKTPONPUOOPHI (IIPUMEPHI),
ANEKTPUYECKUE MPETOXPAHUTENH; FIEKTPOMArHUT, JIEKTPOABUIaTelb OCTOSIHHOIO TOKA),
UCHOJb3Ysd METOAMYECKHE MaTepualibl O CBOMCTBAaX (PU3MUECKUX SABICHUN M HEOOXOAMMBIE
(u3nyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh 10CJIe MPEJBAPUTEIILHOTO 00CYKIEHUS C MEAaroroM MpOCThIe TEXHUUYECKUE
yCTpOMCTBA M W3MEpUTENbHbIE TNPUOOPHI [0 CXeMaM M CXEMaTUYHBIM pPUCYHKaM
(KUAKOCTHBI TEPMOMETp, TEPMOC, IMCUXPOMETP, THMIPOMETp, ABHUraTellb BHYTPEHHETO
CrOpaHHs, DJIEKTPOCKOI, pEeOCTaTr); COCTaBISTh CXEMbl D3JEKTPUUECKUX Leneld C
MOCJIeIOBATEAbHBIM M MApaUICNbHBIM COEIMHEHHEM HJIEMEHTOB, COOTHOCS YCJIOBHBIE
0003HaYEHHUSI FTIEMEHTOB AJIEKTPUUECKUX LEeil;

MIPUBOAUTH NMPUMEPHI/HAXOAUTh HH(POPMAIIMIO O IPUMEPAX MPAKTUYECKOTO MCIIOIb30BaHUS
¢u3NYecKUX 3HAHWHA B TIOBCEJHEBHOW JKU3HU s oOecredeHus Oe301acHOCTH TpHU
oOpamieHnun ¢ nOpubopaMM M TEXHUYECKMMH YCTPONMCTBAMM, COXPAaHEHHs 3I0pOBbS
U COOJIIOZICHUSI HOPM 9KOJIOTHYECKOTO MTOBEIECHUS B OKPYXKAIOLIEH cpene;

OCYILECTBIISATh C MOMOIIBIO NeAarora Mouck MHGopMauu GU3NIECKoro CoepKaHus B CETU
WHTepHeT, Ha OCHOBE HUMEIOLIUXCS 3HAHUW U MyTEM CpPaBHEHUS JIOMOJHUTEIbHBIX
HCTOYHUKOB BBIJIEJIATh MHPOPMALIUIO, KOTOpAs SIBJISETCS IPOTUBOPEUHBOI UM MOXKET OBITH
HEI0CTOBEPHOW;

UCMOJb30BaTh IPHU BBINOJHEHUU Y4YEOHBIX 3aJaHUM OTOOpaHHYIO MeJaroroM Hay4HO-
MOMYJISIPHYIO JIUTEPaTypy (U3NYECKOTO CONEp)KaHHs, CIIPABOYHBIE MaTEPHAalbl, PECYpPCHI
cetu UMHrepHer; Bmagerb npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus
nH(pOpMaLIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO € OMOPOI Ha aJITOPUTM U YTOUHSIOLINE
BOIIPOCHI [1€/1arora;

co3laBaTh IOJ] PYKOBOJCTBOM IeAarora ¢ OOCYXXJAEHHEM IulaHa pabOoThl MHCHMEHHBIE U
KpaTKH€ YCTHble cooOIIeHus, 0000mas HHGOpPMalUl0 U3 HECKOJIbKUX HCTOYHHMKOB
(GU3NIECKOTO COJEepPKAHUS, B TOM YHCIE IMyOJUYHO MPEACTABIATh PE3YIbTAThI MPOSKTHOU
WIA HUCCIIE0BaTEeIbCKONW AEATENbHOCTH; HPU 3TOM I'PAMOTHO HCIOJIb30BaTh HM3YUYEHHBIH
MOHATUIHBIN anmapat Kypca (PU3HUKH, COITPOBOKAATH BHICTYIIJICHUE TPE3EHTAIINEH;

IpU BBIINOJHEHUU Y4YEOHBIX MPOEKTOB W HCCIENOBAaHUN (U3NYECKUX IPOLECCOB IMOJ
PYKOBOJCTBOM I€Jarora pacrpeaensiTh OOA3aHHOCTH B TIpyHIe B COOTBETCTBUU C
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IIOCTABJICHHBIMH 3aJadaMHu, CICANUTH 3a BBIIIOJITHCHHMECM IIJIaHa IleICTBHfI U KOPPCKTUPOBATH
€ro, aJc€KBaTHO OICHHUBATH COOCTBEHHBIH BKJIad B ACATCIIBHOCTb T'PYIIIEBI; BBICTpaWBaTh
KOMMYHHKATHUBHOC B3aHMOH€ﬁCTBHC, MPOABJIAA TOTOBHOCTL pa3pCllaTh KOH(I).HI/IKTLI.

9 kJjacc.

[IpenMeTrHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)xkaTb CHOPMUPOBAHHOCTH Yy
o0yyaromuxcs yMEeHu:

© OPHCHTHPOBATHCS B MOHSATHSAX M ONEPHPOBATH MMM HA GA30BOM ypPOBHE: CHCTEMa OTCUETa,
MaTepuajgbHas TOYKA, TPAEKTOpUSA, OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUS,
nedopmanus (ynpyras, IUIacTHYecKasi), TPEHHE, YeHmpocmpeMumenbHoe YCcKopeHue,
HEBECOMOCTh M NEperpy3kH; LEHTP TKECTH; aOCONIOTHO TBEPAOE TENO, LEHTP THKECTH
TBEPAOrO Tella, pPaBHOBECHE; MEXaHWYECKHEe KoyieOaHUs U BOJHBI, 3BYK, HH(QPa3BYyK
U yAbTPa3BYyK; JJIEKTPOMAarHuTHbIE BOJHBI, IIKajla »AJIEKTPOMArHUTHBIX BOJIH, CBET,
OIM30PYKOCTh U JAIBHO30PKOCTb, CHEKMpbl UCNYCKAHUA U No2loweHus; anbda-, 0eTa- u
raMMa-Hu3J1y4eHusi, U30TOIbl, siepHast YHEPTeTHKA;
COOTHOCHTb SIBJICHHSI IIOCJIE IIPEABAPUTEIBLHOIO 00CYKICHUS C IIEaroroM (paBHOMEpPHOE U
HEpaBHOMEPHOE NMPSIMOJIMHENHOE IBUKEHHUE, pABHOYCKOPEHHOE MPSIMOJIMHEIHOE TBU)KEHUE,
CBOOO/IHOE TaJIEHHE TeJ, PABHOMEPHOE IBIDKCHHE MO OKPY)KHOCTH, B3aUMOJCHCTBHE Tell,
pEakTUBHOE JIBWXKEHME, KoJeOaTelbHOEe [BM)KEHUE (3aTyXalollMe W BbIHY)KJCHHbIC
KosnebaHus), PE30HAHC, BOJHOBOE JIBUKEHHE, OTPaXXCHHE 3ByKa, IPSIMOJIUHEHHOE
pacnpocTpaHeHHe, OTPaKEHUE U IPEJIOMIIEHUE CBETA, IOJIHOE BHYTPEHHEE OTPaKEHHUE CBETa,
pas3ioKeHue OeNIoro CBETa B CIEKTP U CIIOKEHHE CIEKTPAJIbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOr0 CHEKTpa W3Iy4YeHHs) IO
ONMCAHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OINbBITOB, JEMOHCTPUPYIOLIUX JAHHOE
¢busnyeckoe siBICHUE;
pacro3HaBaTh C TIOMOLIBIO TIEarora IMpOsIBICHHE W3YYCHHBIX (U3NYECKUX SBICHUH
B OKpY’KarolieM mMupe (B TOM uucie GU3NYEeCKUe SIBICHUS B IPUPOAE: IPUIHUBBI U OTJIUBBI,
nBukeHue IiaHeT COJIHEYHOW CHUCTEMBbl, PEaKTUBHOE JABM)KEHHUE JKUBBIX OPraHU3MOB,
BOCIIPHUSITHE 3BYKOB JKHBOTHBIMM, 3E€MIIETPSICEHHE, CEHCMHUYECKHE BOJHBI, LIyHAMH, 3XO,
L[BETa TeJ, ONTHYECKHE SBJIEHUS B MPHUPOAE, OMOIOrMUECKOe JEHCTBUE BUAMMOTIO,
yIbTPa(uOIETOBOrO U PEHTTEHOBCKOIO M3JIyY€HHi; eCTECTBEHHBIN paMoaKkTHUBHBIN (OH,
KOCMUYECKHE JIyud, paJUOaKTHUBHOE W3JIyYEHHE MPHUPOJHBIX MUHEPAJIOB; JIEHCTBUE
PaZlMOAaKTUBHBIX U3JTy4YEHHI Ha OPraHU3M UYeJIOBEKa), IIPU 3TOM 101 PyKOBOJCTBOM Iearora
MEPEeBOIUTh  NPAKTUYECKYI0  3a7ady B y4eOHYIO, BBIIENATH  CYIIECTBEHHBIC
CBOWCTBA/MpU3HAKU (PU3NUECKUX SBICHUMN;
OINMCHIBATh TOJ PYKOBOJCTBOM TMelarora ¢ OOCYXJICHHEM IUIaHa pPaOOThl HM3Y4YECHHBIC
CBOWCTBA TeNl MU (PU3MUECKUE SIBJICHUS, UCHONb3Yys (PU3MUECKUE BEJIWYMHBI (CpenHss U
MIHOBEHHAsl CKOpPOCTb Te€ja IPU HEPaBHOMEPHOM JIBH)KEHUH, YCKOpPEHHE, NEpEMEILEHNUE,
IyTh, YIJOBas CKOPOCTb, CHUJa TPEHHs, CHUa YNPYIOCTH, CHUJa TSDKECTH, YCKOpEHHE
CBOOOHOTO TMaJIeHUs, BEC Tella, UMITyJIbC Tejla, UMITYJIbC CHUJIBI, MEXaHWYecKas padora u
MOIIHOCTb, MOTEHIMAJbHAsI HHEpPrus Teja, MOJHATOrO HaJ IOBEPXHOCThIO 3E€MJIH,
MOTEHLIMAJIbHAs SHEPTUS CKATON MPYKUHBI, KHHETUUECKAsl SHEPIUsl, MOIHAsI MEXaHUYECKas
SHEprus, NMepuoj U 4acToTa KoJIeOaHUH, AJMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA,
CKOPOCTb CBETA, MOKAa3aTelb MPEIOMIIEHHUS CPENbl); NMPU ONUCAHUU C IOMOIIBIO YUUTENS
NIPAaBUIBHO TPAaKTOBaTh (PU3MUECKUIl CMBICI HCHOJNb3YEMBIX BEJIWYMH, OOO3HAUCHHs U
€IMHUIIB! PU3HMUECKUX BEJINYHH, C OTIOPOH HA METOAMYECKUX MaTepHUal HaXOAUTh (pOpMyIIbI,
CBSI3bIBAIOIME JAHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMH BEJIMYMHAMU, CTPOUTH IpaduKu
M3YyYEHHBIX 3aBHCUMOCTEH (PU3HUECKUX BEIUYHH;
XapaKTepu30BaTh IIOCJIE IPEIBAPUTENBHOTO OOCYXAEHUS C IEeJaroroM CBOMCTBa Tel,
¢u3nyeckue SBICHUS M TPOIECCHl, HCIOJB3YS 3aKOH COXPAaHEHHS OJHEPIUH, 3aKOH
BCEMHMPHOI'O TSATOTEHUS, IPUHIMII CYNIEPIIO3ULIMH CHJI, IPUHLUI OTHOCUTENBHOCTH [ anuies,
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3aKoHbI HbIOTOHA, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHBI OTPAXXEHUS U NIPEJIOMIIEHUS CBETA,
3aKOHBI COXpPaHEHUS 3apsI0BOTO M MAacCOBOTO YHWCEN MpPH SIEPHBIX pEaKUUsX; MpU 3TOM
HaXOJIUTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA M €r0 MaTeMaTUYeCKOe BBIPAXKEHUE C ONOPOi
Ha 1udpoBbie 00pa3zoBaTEIbHBIE PECYPCHI;

COOTHOCHTB I0JI KOHTPOJIEM Teslarora (pu3nyecke npoueccs U CBOMCTBA Tell, B TOM YUCIIE
1 B KOHTEKCTE CUTyalluil MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBISABIATH MPU MOMOIIN
nejiarora NpUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTHUECKUX I1aroB
C Omopoi Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3MUECKUX SBICHHUH, PU3NUECKUX 3aKOHOB WUJIU
3aKOHOMEPHOCTEH;

pemiaTh THUIOBBIE pacy€THble 3adaud B 1—2 JEHCTBHS C ONOPOM Ha alIrOpuUTM,
MIpeIBapUTENILHO pa300paHHbII COBMECTHO €, UCIOJIb3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOLIHE
(u3nyeckre BEIMYMHBI: HA OCHOBE aHaJM3a yCIIOBUS 3a/lauM 3allMChIBaTh KPaTKOE YCIIOBUE,
BBIIBJIATE HEJOCTAIOIME WIM HM30BITOYHBIE IaHHBIE, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOIUMBIE JJIl pELIeHMs, NPOBOAUTH PacyEThl U OLIEHHWBATHh C IMOMOUIbIO YUYHUTENS
PEATUCTUYHOCTD MOJYYEHHOTO 3HaUeHUsI (pU3MUeCcKor BEINUHHBI,

MMETh MpeACTaBICHUE O MpobdieMax, KOTOPble MOKHO PEIIUTh MPU MOMOLIM (PU3HUECKUX
METOJIOB; HCIOJb3Yysl ONMUCAHHUE HCCIIEAOBAHU, MOCIE MPEIBAPUTEIILHOIO OOCYXICHUS C
MeJaroroM BBLAEIATh MPOBEPSEMOE MPEINON0KEHNE, OLEHUBATh MPAaBUIBHOCTH MOpPSAKa
MIPOBE/ICHUS MCCIIEIOBAHMUS, JIeNaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3yJIbTaThl HAOIIOICHHM
Y OTIBITOB;

YMETh HAaXOJHUTh C HCHOJb30BAHHEM LHU(POBBIX 00pa30BATEIbHBIX PECYPCOB OIBITHI IO
HaOJIO/IeHUIO0 (PU3MYECKUX SIBIEHUN WiIM (PU3MUECKUX CBOMICTB Tesl (U3ydE€HHE BTOPOTO
3akoHa HpblOTOHA, 3aKOHa COXpAaHEHUs SHEPruM; 3aBHCUMOCTh Ilepuoja KojeOaHHii
MPYXUHHOTO MAasTHHKA OT MacChl Ipy3a M >KECTKOCTH MNPYKUHbI M HE3aBUCUMOCTH OT
aMIUTUTYAbl MalbIX KoOJeOaHW; NMpSAMOJIMHEMHOE pPacHpOCTpaHEHHE CBETa, Pa3IOKEHHE
0esoro cBeTra B CHEKTp; M3YUEHHE CBOMCTB M300pa)K€HUS B IJIOCKOM 3€pKajie U CBOMCTB
n300pakeHusl MpeaMeTa B coOuparoleil JmH3e; HaOaoAeHUe CIUIOIIHBIX M JIMHEHUYaThIX
CIIEKTPOB M3IYyUYEHHMsSI): CaMOCTOSITEILHO COOMpATh YCTAaHOBKY M3 HM30BITOYHOTO Habopa
0o0OpyJIOBaHUSI C ONOPOMl Ha cXeMy; ONMCHIBaTh XOJ OMNbITa U €ro pe3yJbTaThl,
(hopMynHpoBaTh BHIBO/IBI 0] PyKOBOJICTBOM I1€/1arora;

MIPOBOJIUTH MPU HEOOXOIUMOCTH CEpHUI0 MPSIMBIX U3MEPEHUH, ONpeensis cpeJHee 3HaUeHHe
H3MEPSEMOU BEITMUUHBI ((YOKYCHOE paccmosiHue coouparowell 1un3vl); 000CHOBBIBATH BEIOOP
crioco0a U3MepeHUs/U3MEPUTEIBHOTO NPHOOopa;

MPOBOJIUTH COBMECTHO C TENaroroM HCCIEeIOBaHHE 3aBHUCUMOCTEH (M3NYECKUX BEIHYHH
C UCIIOJIb30BAaHUEM  MPSMBIX  M3MEPEHUM  (3aBUCHUMOCTb IYTH OT BpEMEHM Npu
PaBHOYCKOPCHHOM  JIBIDKCGHMM 0€3 HadajdbHOW CKOPOCTH; Tiepuoaa  KojeOaHui
MaTeMaTH4YeCKOT0 MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTHU yTIjla OTPa)KE€HHsI CBETa OT yria
MaJieHusl ¥ yria NpeJoMJIEHUs OT yIJla MaJieHus): mociie 00Cy X AEHUs MOJ PyKOBOACTBOM
nejarora IJIAHUPOBATh HCCIIEOBAaHUE, COOMpaTh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTyYSHHOM 3aBUCIMOCTH (PU3MUYECKUX BEJTMYUH B BUAE TAOJIUI] ¥ TpapUKOB, AETaTh BHIBOIBI
10 pe3yJIbTaTaM UCCIIEJOBAHUS;

COOTHOCHTH KOCBEHHBIE N3MEPEHUS (PU3MUECKUX BETUYMH (CPEAHSS CKOPOCTh U YCKOPEHHE
TeJla IpPU PABHOYCKOPEHHOM JBWKEHMM, YCKOPEHHE CBOOOIHOTO MaaeHMs, KECTKOCTb
MPYXKUHBL, KO3()PHUIIUEHT TPEHUS CKOIBKEHUS, MEXaHW4YecKas paboTa M MOIIHOCTh, 4aCTOTa
U nepuoj KojeOaHMM MaTeMaTHMYecKOro M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CUja
coOuparomie JMH3bI, PaJHOaKTUBHBIN (DOH): C TOMOIIBIO MTEAarora IIaHUPOBATh U3MEPEHUS;
coOHMpaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHUsL, ClIeAys IPEI0KEHHON
MHCTPYKLIMHU; BBIYUCIISATh 3HAYEHUE BEIMUMHBI U aHAJIU3UPOBATH I1OJIYYEHHBIE PE3YJIbTaThl C
y4€TOM 33JaHHON NOTPEIIHOCTH U3MEPEHUI];

coOroAaTh MpaBuiia TEXHUKU O€30MaCHOCTH IpU paboTe ¢ J1abopaTOpHBIM 000pYI0BaHUEM
110CJI€ MPEBAPUTENILHOTO O0CYKAECHUS C [1€AaroroM;
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COIOCTABJISATH C TOMOIIBIO [I€arora OCHOBHbIE IPU3HAKU U3YYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepuagbHas TOYKa, a0COJIFOTHO TBEPAOE TEJO, TOUYCUHBIH MCTOYHUK CBETA, JIyd, TOHKas
JWH3a, IUIAHEeTapHas MOJEIb aTOMa, HYKIIOHHAas MOJEIb aTOMHOIO sjapa C OIOpOW Ha
METOAUYECKNE MAaTEPUAIIBL;

XapaKTepu30BaTh MOCIE MPEABAPUTEIHHOTO 00CYKICHHS C MIE€AaroroM MPUHIIUIIBI 1eHCTBHS
M3Y4YEHHBIX PUOOPOB U TEXHUUECKUX YCTPOICTB C OMOPOM Ha MX OMUCAaHUsA (B TOM YHCIE:
CIIUJOMETD, HATYMKU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHMs, paKeTa, JXOJIOT, OYKH,
nepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucnons3ys nudposbie 00pa3oBaTebHbIE PECYPCHI;

HCIIONIB30BATh IO/ PYKOBOJACTBOM II€Iarora CXeMbl M CXEMAaTHUYHBIE PUCYHKH H3yYE€HHBIX
TEXHUYECKUX YCTPONCTB, U3MEPUTENIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOIECCOB IMPH
pelIeHnr y4eOHO-IPaKTUYECKUX 3ajay; ONTUYECKUE CXEMBbI JIsl TOCTPOEHUS U300paskeHni
B IUIOCKOM 3€pKaJie ¥ cOOMparoLeil JuH3e;

MPUBOJUTH MPUMEPHI/HAXOAUTHh HH(GOPMALIMIO O MPUMEpPaX MPAKTUYECKOT0 UCIIOIb30BaHUS
¢u3nyeckux 3HAHWA B TOBCEJAHEBHOW >KU3HU s oOecrneyeHHs O€30MacHOCTH NpHU
oOpalleHun ¢ MpudoOpaMu U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 370POBbs
U COOJIOICHUSI HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKpYKaIoLIei cpene;

OCYIIECTBIISATh O]l pyKOBOJICTBOM I€/larora nouck nHpopMauuu Gu3nyecKoro coaepx aHus
B cetu MHTepHeT, caMoCTOATENbHO (POPMYNIUpPYS MOMCKOBBIM 3ampoc, HAaXOAWUTh IyTH
olpesiesieHUs! IOCTOBEPHOCTHU MOTYYEHHON MHPOPMAIMK HA OCHOBE MMEIOIIUXCS 3HAHUN U
JOTIOJIHUTEIbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh MpPHU BBIIIOJHEHUH YYE€OHBIX 3a/JaHui OTOOpAaHHYIO IEIaroroM Hay4yHO-
MOMYJIAPHYIO JIUTEPaTypy (PU3NYECKOrO COJEp>KaHMs, CIIPAaBOYHbIE MaTEepHalbl, PECYpPCHI
cetu MHTrepHer; BiageTh NpuUéMaMU KOHCIEKTUPOBAHUS TEKCTa, IMpeoOpa3oBaHUs
nHpOpMAaLUU U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO C OIIOPO Ha alNrOPUTM M yTOUHSIOLIHNE
BOIIPOCHI M€Jlarora; co3/1aBarh M0J] PyKOBOACTBOM I€Jjarora ¢ 00CyJAeHHeM I1aHa padoThl
MIUCbMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE MH(POPMALMU U3 HECKOJBKHX HCTOYHHMKOB
(u3NYeCcKoro cojaep)kaHus, MNyOJIMYHO TMPEACTaBIATh PpPe3yJbTaTbl MPOEKTHOM WU
HCCIIEOBATEIILCKON  NEATEIBHOCTH; IPU 3TOM T'PAMOTHO HCIIOJIB30BaTh W3YYEHHBII
MOHATUMHBIN ammapar H3ydyaeMoro pasziena (U3MKM M CONPOBOXAATH BBICTYIUIEHUE
Ipe3eHTaIMel ¢ y4éToOM 0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.
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TemaTHuyeckoe NJIAHUPOBAHUE.

Tematuueckoe IIaHUPOBAHKUE U KOJIMYECTBO YaCOB, OTBOIMMBIX HA OCBOCHHE KaXKIOH TEMbI yUeOHOTO
npeameta «Duzukay denepanbHON aganTHPOBAHHONW OCHOBHOM 00pa3oBaTENIbHON MPOTPAMMBI OCHOBHOTO
obmero oOpa3oBaHusl OOyYaIONMIUXCS C 33AEPXKKON TCUXHYECKOTO pPa3BUTHSA, B IIEJIOM COBMAJAIOT C
COOTBETCTBYIOIIMM pazzaenoM DeaepanbHOoil pabodeil mporpaMMmbl ydeOHOTO mpenMera «Du3nKay
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO oOmiero oOpaszoBanus. Ilpum stom OpraHuzanus BlpaBe cama
BHOCUTh HM3MEHEHHS B COJEp)KaHHWE U pachpejelieHne ydyeOHOro Marepuajia Mo rojaaM oOydeHHs, B
IIOCJIEZIOBATEIBbHOCTh M3Y4YEHHS TE€M M KOJIMYECTBO YacOB HAa OCBOCHHE KaXKIOW TEMBI, OINpEAcICHUE
OpraHu3anroHHBIX (hopM oO0ydeHus u T.im. OOOCHOBAHHOCTH JaHHBIX U3MEHEHUN ONPeIeNseTCs BRIOpaHHBIM
oOpa3zoBaTenbHOH opranm3zauueii YMK, wuHIuBHAyanbHBIMH —TNCHUXO(DHU3HMUECKUMH  OCOOECHHOCTSIMH
KOHKpeTHBIX o0y4varomuxcs ¢ 3IIP, cTeneHbo yCBOGHHOCTH MU YUEOHBIX T€M, PEKOMEHIallUsIMU 110 0TO0pY
Y aJIanTaiuy y4eOHOro MaTepuana rno Gu3uke, npeacTaBiIeHHBIMU B [[0SCHUTENBHON 3amucKe.

7 KJIACC (68 u)

TemaTnueckn OcHoBHOE OcHOBHBIE BUbI 1€ATEJILHOCTH YUAITUXCS
i 0710K, Tema coJep:kaHue (Ha ypoBHe y4eOHBIX JelCTBHI)

Paznen 1. ®usuka u e€ poJsib B MO3HAHUU OKPYKAKOLIEro mupa (6 1)

Pduznka — ®u3nka — Hayka O | BbIsIBIIEeHHME OCHOBHBIX pa3IMYuil 0OpU TMOMOLIM IEeAarora
HAyKa 0 IIPUPOJE. SBnenus | MeX1y (GU3MYECKUMU U XUMHUECKUMH MpPEBpallCHUSIMU
npupoae (2 4) | npupoIbl MCO). | MC — xumus).
Ousnueckue sBineHud: | PacnoznaBanne u kiaccudukanus mocie OOCYXAEHUS C
MEXaHUYECKHUE, MeAaroroM Mpu MOMOIIM HAaBOJSALIMX BOMPOCOB (PU3NYECKUX
TEIJIOBBIE, ABJICHUM:  MEXaHUYECKUX, TEIUIOBBIX,  DJJIEKTPUYECKHUX,
3JIEKTPUYECKHUE, MarHUTHBIX U CBETOBBIX.
MarHuTHBIE, Habmionenue u onucanue pu3nyeckux sBJICHUN Ha 06a30BOM

CBETOBBIE, 3BYKOBBIE. | YPOBHE.

duznueckue dusuueckue Onpenenenre Mpy MOMOIIM NeJarora eHbl JeJIEHUs IITKAIbI
BEJIHYHHDI BEJINYHUHEL. MU3MEPUTENLHOTO MTpUodOopa.
(24) N3mepenne N3mepenne mo oOpasiy 1oa pyKOBOACTBOM TIeaarora

(GU3NYECKUX BEITUYMH. | TUHEHHBIX Pa3MEpPOB TN U MPOMEKYTKOB BPEMEHHU C YIETOM
Qusuyeckue npubdOpbl | TOTPEITHOCTEN.

Hozpewnocms H3mepenue o o0pasily moa pyKoBOJCTBOM Ieaarora oobéMa
usmepenuii. ’KHUJIKOCTH U TBEPAOIO Tea.
MexnynapoaHas W3mepenune 1o oO0pasly Mo pPYKOBOJACTBOM Iiejarora
CUCTeMa €TUHUII. TEMIEPATypbl TMPHU TOMOIIU >KUIKOCTHOIO TEpMOMETpa HU
Hemoncmpayuu JlaTYMKa TeMIIepaTyphl.
1.MexaHuueckue, BrinosiHeHUE HECIOXKHBIX TBOPYECKUX 3aJlaHUIl C OMOPOM Ha
TEIIOBEIE, QITOPUTM, TNPEABAPUTEIBHO pa300paHHBIA C IEJaroroM Io
JJEKTpUYECKHE, MOMCKY CIOCOOOB H3MEpPEHUsI HEKOTOPhIX (PU3NYECKUX
MAarHuTHBIE, XapaKTepUCTHK, HAMpUMEp, pa3MEpoOB MaJbIX OOBEKTOB
CBETOBHIC SIBJICHUSA. | (BOJIOC, TIPOBOJIOKA), VYAAIEHHBIX OOBEKTOB, OOJBIINX
2. Dusnueckue pacCTOSHUM, MalbIX NPOMEXKYTKOB BpeMmeHu. OOcyxaeHHe
IpUOOPHI U | IpeajaraeMbIxX CIiocOOOB.
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npoueaypa
TPSIMBIX
M3MEpEHUI
AHAJIOTOBBIM u
U (HPOBLIM
npubopom.
Jlabopamopnwie
padomol u onvimel.
1. Omnpenenenue
[[EHBI JeJIeHUs
U3MEPUTENILHOTO
npubopa (UCHob3Ys
TEXHOJIOTHUYECKYIO
KapTy
SKCTICPUMEHTA).
2. Usmepenue
pacCTOSIHUM.
3. H3mepenue
00BEMa KUIKOCTH U
TBEPIOTO TeJA.
4.  Onpeoenenue
pasmepos  Mavlx
mei.
5. H3mepenue
TEMIIEPATYPbI
MIOMOIIIH
YKUJTKOCTHOTO
TepMOMeTpa u
JaTInKa
TEMIEPATYPHI.
6. Ilposedenue
uccneoo8anusi  no
npoegepke
eunomesvl.
0anvbHOCMb  NOAEma
wapuka, nyujeHHo2o
20pU30HMANBHO,
mem Oonvue, uem
bonvue evicoma
nycKa.

pu

EcrecTBeHHO-
HAY4YHbIH
MeTOo/
MO3HAHUSA

(2 9)

Kak ¢usuka u
JIPYTHE €CTECTBEHHBIC
HAYKHU U3YYaroT
MIPUPOTY.
Ecmecmeernno-
HAYYHbIU
NO3HAHUSL:
HabrooeHue,
NOCMAHOBKA HAYYHO20
80NPOCA, BbIOBUICEHUE

Memoo

BoBiKeHHE TUITOTE3 MTOCTIE MPEIBAPUTEIBHOTO 00CYKICHUS
C MeJaroroM, oObSCHAIOUINX MPOCThIE SBJICHUS, HAIIPUMED:
— Io4YeMy OCTaHaBJIUBACTCSA JBHKYIIIEECS o
TOPU30HTAIBHOM ITIOBEPXHOCTH TEINO;

— I0YeMYy B KapKYI0 IIOTOy B CBETIION OJEXKAE POXIIaHEN,
4YeM B TEMHOM.

Br16op crmoco6oB MpOBEpPKH THUIIOTE3 M3 MNPEIOKEHHBIX
[EaroroMm.

HaGnroneHue mpeyio)KeHHBIX MEeIaroroM HCCIEeIO0BaHUH IO
IPOBEPKE KakKOi-1M00 THIIOTE3bl, HAalpUMep: JalbHOCTb
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aunomes,
IKCNepuMeHm no
npogepke  eunomes,
00vscHeHUe
HAO100aemMo20
AGNEeHUs. Onucanue

Qusuueckux s8nenull ¢
nOMOUWBIO MOOeell.
[Ipenmer "
MEeTOAbI (PU3UKH.
Jemoncmpayuu
1. Onpenenenue
MOTPEUTHOCTH
AKCIIEPUMEHTA.

nojéra Imapuka, MyHIEHHOTO TOPU30HTAIBHO, TeM OoJiblIe,
4yeM OOJIbIIIE BHICOTA ITyCKa.

IlocTpoeHre COBMECTHO € MEAAroroM IPOCTEUIINX MOACIIECH
(bU3UYECKUX SBIICHUM (B BUJIE PUCYHKOB HIIA CXEM ), HATIPUMEDP
najieHue MpeMeTa; IPSMOIUHEHHOE pacpoCTpaHEHHE CBETA.

Pa3nea 2. IlepBonayan

bHbIE CBeJeHNS 0 CTPOEHHH BellecTBa (5 1)

Ctpoenne Crtpoenue HabGmionenue u wuHTEpHperanusi COBMECTHO C I€JaroroM
BelllecTBa BEIIECTBA: AaTOMBI M | OMBITOB, CBUICTEIBCTBYIOMUX 00 aTOMHO-MOJIEKYJISIPHOM
(1) MOJICKYJIbI, uxX | CTPOCHUM BEIIECTBA: OIBITHI C PACTBOPEHUEM Pa3IMYHBIX
pasmepul. Onvimeyi, | BEIIECTB B BOJE.
Odokas3svlearoujue OneHka Npu TMOMOIIM TEXHOJOTUYECKOH KapThl pPa3MepoB
ouckpemmoe aTOMOB W MOJIEKYyJl C HcCHois3oBaHueM (ororpadui,
cmpoeHue gewyecmaa. | TOITyYEHHBIX Ha aTOMHOM CHJIOBOM MHKpockorie (ACM).
Jlabopamopnuie Omnpeznenenue mocie NPEABAPUTEIBLHOIO OOCYKICHUS C
padomsl u onvimol. MearoroM pa3MepoB MaJlbIX Tell.
1. Ouenka guamerpa
aToMa METOJIOM
pAIOB (c
HCIIOJIb30BAHUEM
¢dororpaduii).
J/BHKeHUe JBuxenue dactun | Habmogenne wu  oObsICHEHME TP TOMOIIM  Iejarora
U B3aMMo/Jieiic | BelecTna. CBs3b | OPOYHOBCKOTO JIBUIKCHUS U ABICHUS TUPPY3HH.
TBHe YACTUIl | CKOpocTH jBwwkeHus | [IpoBeaenne u OObBsICHEHME C OINOPOM Ha aIrOPUTM,
BelllecTBa YaCTHUI] C | mpeaBapUTeNbHO pa300paHHBIA C TEJAaroroM OIBITOB IO
(24) TeMIepaTypou. HaOJIOZICHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
BbpoyHoBckoe [IpoBeneHne u 0OBSICHEHUE OMBITOB C OMOPOW HA AITOPUTM,
IBUKeHue, 1uy3us. | mpeaBapuUTeNbHO  pa3oOpaHHBIE ¢ MEJarorom 1o
Bzaumooeiicmsue OOHapyEHUI0  CHUJ  MOJIEKYJSIPHOTO  HpPUTSDKEHUS U
yacmuy  eewjecmea: | OTTAIKUBAHUS.
npumsidiceHue u
ommankugaHue.
Hemoncmpayuu
1. HaOmronenue
OpOYHOBCKOTO
JIBUKEHHUSL.
2. HaGnronenue
muddys3un.

3. Habnooenue

26




A61eHUl,
00BACHAIOWUXCSL
NPUMAICEHUEM UTU
ommanKuganuem
yacmuy eewecmaa.

Jlabopamopnuvie

pabomsl u onvimol

1. Oyenxa
Juamempa amoma
Memooom ps0os (c

UCNONIL308AHUEM

gdomoepadghuti).

2. OnbITBI o
HaOJIFOIEHUTO
TEIJIOBOTO
paciupeHust
ra3os.

3. OnpIThI o
00HapyKEHUIO
EeWCTBUS CcHuII
MOJIEKYJISIPHOTO
MIPUTSDKEHUS.

ArperaTHsble ArperaTHble Onucanue noj pyKoBOJACTBOM Ieaarora (C MCIOiIb30BaHUEM

COCTOSIHUS COCTOSTHUSI BELIECTBA: | MPOCTHIX MOJIENe) OCHOBHBIX pa3iMuuil B CTPOCHUH Ta30B,

BellecTBa cmpoerue 2a308, | KUJIKOCTEN U TBEPIBIX TEII.

(2 4) JrcuoKocmeti u | HavanbpHble mpencTtaBieHUs O Mol COKMMAEeMOCTH
meépovix XKHUJIKOCTEU U TBEPABIX TeJ, OOJBIION CXKUMAEMOCTH Ta30B.
(Kpucmaniuueckux) OO0BsicHeHre Ha 0a30BOM YPOBHE I10J] KOHTPOJIEM TeJarora o
mei. Bzaumocesass | coxpaneHuu GopMbI TBEPABIX T U TEKYYECTH KHUIKOCTH.
medcdy  ceoticmeamu | HabmiozeHue 3a onbITaMH, J0Ka3bIBAIOIIMMU, YTO B TBEPIOM
geujecmé 6 pA3HbLIX | COCTOSHMM BOJABI YACTULIBI HAXOMAATCS B CPEIHEM Jalblie
azpe2ammbvix JpyT OT Jipyra (IJIOTHOCTh MEHBIIE), YEM B KUIKOM.
CcOCMoOAHUAX U  ux | YCTAHOBJIEHHME C ONOpPOM Ha [UJAKTHUYECKUH Marepuai
amoMHo- MIPOCTHIX B3aMMOCBS3EH MEXIy OCOOEHHOCTSIMHM arperaTHbIX
MONEKYNIAPHBIM COCTOSIHMI BOJIbI M CYLIECTBOBAHUEM BOJIHBIX OPraHU3MOB
CmpoeHueM. (MC — 6uomnorwus, reorpadusi).

Ocobennocmu
azpe2ammbvix
COCMOSIHULL BOOWL.

Hemoncmpayuu

l. Habmonenue
b dy3uu.
Paznen 3. /IBu:xenne u B3aumoaeiicreue teda (21 u)

Mexann4ecko Mexanuueckoe HccnenoBanne paBHOMEPHOTO JABUKEHUSL U OINPEICIICHUE €ro

e IBUKEeHUe JIBIDKCHHUE. MPU3HAKOB  TIOCIIC  TMPEABAPUTEIBHOTO  OOCYXIECHHUS C

By PaBHOMepHOE U | [Ie1arorom.

HEpPaBHOMEPHOE HaGnronenne HepaBHOMEPHOTO JIBHKCHHSI M OTIPEICIICHUE €T0
nBukeHue. CKOpOCTb. | OTIIMYUHN oT PaBHOMEPHOTO JIBU)KECHUS nocJie
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Cpeonsis  ckopocmw
npu  HepasHOMEPHOM
O0BUINCEHUU. Pacuér
NyTH U BpPEMEHU
JIBHDKCHHS.
Hemoncmpayuu

1. Habmonenue
MEXaHUYECKOTO
JBUKCHHUS TENA.

2. U3mepenue
CKOPOCTH
MPSAMOJIMHEHHOTO
JIBDKCHUS.

Jlabopamopnuvie

padomul u onvimol

1. Onpenenenue
CKOPOCTH
PaBHOMEPHOTO
JIBKCHUS
(umrapuka
B KHUJIKOCTH,
MOJICIIH
3IEKTPUUECKOTO
aBTOMOOWIIS
U T.IL).

2. Onpenenenue
CPEHEU CKOPOCTH

CKOJIBKEHUS
Opycka WM
apuKa o
HaKJIOHHOM
IUIOCKOCTH.

MIPEIBAPUTEILHOTO OOCYKIACHHS C TIEAArOroM.

Pemienne TUMOBBIX pacdy€THBIX 3aady B |—2 nAelcTBHUS C
OMOpO Ha aIrOPUTM, MPEABAPUTEIHLHO pa3z00paHHBIN
COBMECTHO C I€IaroromM Ha OIpeJeJEeHUE MyTH, CKOPOCTHU U
BPEMEHU PAaBHOMEPHOTO JIBHXKCHHUSI.

AHanM3 Tpu MOMOIIH Tiefarora rpaukoB 3aBUCUMOCTH Ty TH
U CKOPOCTH OT BPEMEHHU.

HNuepuus,
mMacca,
IJIOTHOCTh
4 9)

SIBiieHME WHEpLHH.
3akon uHepyuu.
Bzaumooeiicmeue men
KaxK NpUdUHA
U3MeHeHUsl CKOpoCmu
08UDICEHUS mei.
Macca  kax  mepa
uHepmHocmu  med.
IInoTHOCTH BelllECTBA.
Cesa3b naomnocmu ¢
KOIUYeCmEoM MONEKYJl
6 eOouHuye o006vEMaA
seujecmaa.

Hemoncmpayuu

1.Habmronenue

SIBJIICHHSI
WHEPIUH.
2.Hab6mronenue

OObsicHEeHHE TpU TIOMOIIM TEXHOJOTUYECKOM KapThl U
nejarora M IpOrHO3UPOBaHME SBIEHUH, O0OYCIOBIEHHBIX
UHEpIHEH, HAIPUMEP: YTO MPOUCXOAUT MPU TOPMOKEHUH WIIH
pPE3KOM  MaHeBpe aBTOMOOWISA, TOYEMY HEBO3MOKHO
MTHOBEHHO TIPEKpaTUTh MABIDKEHHE Ha BEJOCHIENE WIN
camMoKare M T. [I.

Habmonenue m 0a30BbIi aHAIN3 OIBITOB MO PYKOBOJICTBOM
nejarora,  JEMOHCTPUPYIOIIMX  H3MEHEHHE  CKOPOCTH
JBYDKEHUS Teja B pe3ysbTaTe IeHCTBHUSA HA HETO APYTHX Tell.
Pemienue TUNOBBIX pacdy€THBIX 3aga4y B |—2 naelcTBUS C
OMOpO Ha aNrOPUTM, MPEABAPUTEIHLHO pPa300paHHBINA
COBMECTHO C MEJaroroM Ha OIpeZesieHHe Macchl Teja, €ro
00bEMa U MIIOTHOCTH.

HaGmronenue u 6a30BbIN aHATW3 OMBITOB MOJT PYKOBOJICTBOM
nenarora, JIEMOHCTPUPYIOUIMX 3aBUCHMOCTb H3MEHEHHUS
CKOPOCTH TeJa OT €ro Macchl NpH B3aHUMOAEUCTBUM Tell.
M3mepeHune Macchl Tela pa3InyHbIMU CIIOCOOAMHU.
OmnpezneneHue COBMECTHO C MEAAaroroM IUIOTHOCTH Tejla B
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WU3MEHEHUs pe3yJbTaTe U3MEPEHHsI €ro MacChl U 00bEMa.
CKOpOCTH npu
B3aUMOJEUCTBUU
Te.
3.CpaBHeHUE Macc
o
B3aUMOJICUCTB
U0 TEJl.
Cuua. Buabi Cuna Kak | 3ydyeHue COBMECTHO C MEAaroroM B3auMOJICHCTBUS Kak
cu (14 v) XapaKTepPUCTUKA MIPUYHHBI U3MEHEHUSI CKOPOCTH TeJla WM €To IeGopMaIiui.

B3aUMOJICUCTBUSL TeEl.
Cuna ympyroctu u

3aKOH I'yka.
Uszmepenue cumvt ¢
HOMOWbIO
ouHamomempa.

SIBneHue TATOTCHHSA U
cuna Tsokectu. Cuna
msdcecmu Ha Opyeux
nranemax (MC). Bec
mena. Hesecomocmp.
Crnoxenune CHII,
HaIpaBJIECHHBIX o
OTHOU MPSMOM.
PaBHOelicTBYIOIIAsK
cun. Cuna mpenus.
Tpenue cxonvorcenus u
mpenue nokos. Tpenue
6 Npupooe U MmexHuKe
(MC).
Jemoncmpayuu
1.Cnoxenne  cwi,
HaIpaBJCHHBIX M0
OJIHOM ITPSIMOA.

Jlabopamopnvie
padomul u onvimol.
1.Onpenenenue
MJIOTHOCTH
TBEPAOIO Tea.

2. OnbITHI,
JIEMOHCTPHUPYIOIIH
e 3aBUCUMOCTh
pacTsDKeHUs
(medopmariun)
TPYKUHBI oT
IIPUIOKEHHOMN
CHJIBL.

Onucanue Ha HAYaJbHOM YPOBHE pealbHBIX CUTYyallMi
B3aUMOJCICTBUA TeJ C TMOMONIBI0 MOJIEJeH, B KOTOPBIX
BBOJIUTCS TIOHSTHE U M300paKCHUE CHITBL.

N3yueHne moa pyKOBOACTBOM IM€Narora CUjbl yHOPYTOCTH,
3aBUCUMOCTH CHJIBI YIPYTOCTH OT YUIMHEHHUS PE3HMHOBOTO
ITHYpa WM MPYKUHBI (C TOCTpOeHUEM Tpaduka).

AHanu3z ¢ oOnopol Ha JAMJAKTUYECKUH MaTepuan IoJ
KOHTPOJIEM Ie/larora MpakTUYECKUX CHUTyalluid, B KOTOPBIX
MPOSIBIISIETCS. ACHCTBUE CUJIBI YIOPYrocTH (yHOpYyrocTtb Mmsya,
KpPOCCOBOK, BETOK JIepeBa U Jp.).

AHanu3z ¢ Onopol Ha JAMJAKTUYECKUH MaTrepuan IoJ
KOHTPOJIEM TMEJarora CUTYalMi, CBA3aHHBIX C SBIECHUEM
TATOTCHHUS.

ITonnManre ¢ omopol Ha CXeMbl IpPU IMOMOIIM Iearora
OpOUTANTBHOTO JBWKCHHS IUIAHET C MCIIOJIb30BAHUEM SIBIICHHS
TATOTEHUs U 3akoHa nHepIuH (MC — acTpoHOMHUS).
Usmepenne Beca Tena €  MOMOIIBIO  JIMHAMOMETpA.
OOGocHOBaHHME ATOTO CIOCO0Aa U3MEPEHHUS MOCJIC TTOBTOPEHUS
C TIEeIarOroM.

Habntoienue siBieHus HEBECOMOCTH.

HabGnronenue 3a SKCepUMEHTAIBHBIM TIOMyUYEHUEM TpaBUiIa
CJIO)KEHUs CHJI, HaIpPaBJICHHBIX BJOJIb OJHOM MPSIMOM.
Ompenenende  Opyd  MOMOIIM  TE€Aarora  BEJTUYUHBI
PaBHOJICMCTBYIONIECH CHUII.

N3yuenne mnoa pyKOBOJICTBOM TeJarora CHIIbI
CKOJIBKEHUS U CUJIBI TPSHHS TIOKOSI.

HccnegoBanne ¢ oOmopodl Ha TEXHOJIOTMUECKYIO KapTy
3aBUCUMOCTH CHJIBI TPEHHS OT Beca TeJila U CBOWCTB TPYIIHXCS
IIOBEPXHOCTEH.

ba3oBblii aHAIM3 ¢ OMOPON HA AUAAKTHUYECKUA MaTepHall Mo
KOHTPOJIEM TMe/larora MpakTUYEeCKUX CHUTyalUuld, B KOTOPBIX
MIPOSIBIISIETCS] IEUCTBUE CHITBI TPEHUSI, UCTIONB3YIOTCS CTIOCOOBI
e€ yMEHBIICHHS WIH yBeIWYeHUs (KaTaHWe Ha JbDKax,
KOHbKaX, TOPMOXEHHUE  aBTOMOOWJS,  HCIIOJIb30BAHHE
MOJIIUITHAKOB, TJIABaHWE BOJHBIX KUBOTHBIX H 1p.) (MC —
Ouoiorus).

Pemenne TunoBbIX pacy€THBIX 3aad B 1—2 nelcTBUA C
OMOpoM Ha alNroOpuTM, MpPEeABAPUTEIBHO PpPa300paHHBIN
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3. OnBITHI,
JIEMOHCTPHUPYIOIIH
e 3aBHCHUMOCTD
CHJTBI TpeHus
CKOJIB)KCHUS oT
Beca Tela u
xXapaxkTepa
CONPUKACAIOIIUXCS
MMOBEPXHOCTEH.

COBMECTHO C MEAAaroroM C MCIHOJb30BaHUEM (GOpPMYNI [UIs
pacuéra CHJIbI TSYKECTH, CUJIbl YIIPYTOCTH, CHIIbI TPEHUS.

Pa3nen 4. laBienue

TBEPABIX TeJl, dKMIAKOCTeH U ra3os (21 v)

JdaBaenue.
Ilepenaua
JaBJIeHUS
TBEPABIMH
TeJaMH,
JKHIKOCTSIMH
M razamm
(KR))

Hasnenue. Cnocobwi
VMeHbUEeHUs U
yeenuueHust 0asieHusl.
Jlasnenue 2asa.
3asucumocmo
oaenenus 2aza om
00véma,
memnepamypol.
Ilepeoaua oasnenus
MeeépObIMU menamu,
AHCUOKOCISIMU U
eazamu. 3axKon
Iackans.
Inesmamuueckue
MAUWUHBL.

Hemoncmpayuu

1. 3aBHCHMOCTD

JaBJICHHUS Tra3a OT
TEMIIEPATYPHI.

2. Ilepenaua
JIaBJICHUS
JKHIKOCTBIO |
ra3oM.

AHanu3 u o0BbsICHEHHE C ONIOPOM HAa TUAAKTUUECKUM MaTepHral
MOJT KOHTPOJIEM Te[arora OMnbITOB U MPAKTUYECKUX CUTYalUH,
B KOTOPBIX MPOSIBIISETCS CHUJIAa JTABICHUS.

O6ocHOBaHME C OMOpPOM Ha TEXHOJOTHMYECKYIO KapTy IpHU
MOMOIIA TeJarora CHocoOOB YMEHBIICHHUS M YBEIUYEHUS
JABJICHMUS.

Nzyuenue noj1 pykoOBOJCTBOM I1€/1arora 3aBUCUMOCTH JIAaBJICHUS
raza oT o0bE€Ma 1 TeMIepaTyphl.

W3yyenne moa pPyKOBOACTBOM Tienarora OcoOeHHOCTEH
nepeavyy 1aBieHus TBEPABIMU TeJIaMU, KHUAKOCTIMU U ra3aMu.
O06ocHOBaHHE PE3yIHTATOB ONBITOB OCOOCHHOCTSIMU CTPOCHUS
BelIeCTBa B TBEPIOM, >KUIKOM U ra3000pa3HOM COCTOSHUSAX
MPEIOKEHHBIMU (POPMYIIUPOBKAMHU.

Habnmionenne 3a 93KCHEpUMEHTAIBHBIM  J0Ka3aTelIbCTBOM
3akoHa [lackains.

Pemienue TUMOBBIX pacu€THBIX 3a7ady B |—2 JelcTBUA C
OMOpON HA QJITOPUTM, MPEABAPUTEIHHO Pa300paHHBIN
COBMECTHO C MEJJaroroM Ha pacyér JaBjieHUs TBEPAOIO Tela.
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JdaBienue 3aBUCUMOCTh HccnenoBanue ¢ onopoil Ha TEXHOJOTMUYECKYIO KapTy IOJ
KHIKOCTH JABJICHUST JKUIKOCTH | PyKOBOJACTBOM I€Jlarora 3aBUCHUMOCTH JIaBJICHHS KUAKOCTU
(Sy) oT rITyOUHBI. | OT TIIyOHHBI TOTPYKEHUS U TNIOTHOCTH JKUAKOCTH.
T'uopocmamuueckuti Habmionenue u HavanbHOE MOHMMAaHHUE THIIPOCTATHUYECKOIO
napaooxc. napajiokca Ha ocHoBe 3akoHa [lackas.
Coobwarowuecs H3ydeHne COBMECTHO C MEIaroroM COOOIIAIOIINXCS COCY/IOB.
cocyoul. Pemenne TunoBbIX pacu€THBIX 3aad B 1—2 nelcTBUA C
Tuopasnuueckue OTMIOPOM Ha aJIrOpUTM, NPEABAPUTEIHLHO PpPa300paHHBIN
Mexanuzmbi. COBMECTHO C I1€/JarOroM Ha pacy€T JaBJICHMS )KUIKOCTH.
Hemoncmpayuu HaGnmronenne 3a  OOBSICHEHHWEM  TPUHIUIA  JEHCTBUS
1.CooOmaroiuecs | TUAPaBIMYECKOTO Ipecca.
COCYBI. AHanu3 1 00BSICHEHHE C OTIOPOH Ha TUAAKTHUYECKUA MaTepral
2.I'mapaBnuyeckuii | O  KOHTPOJEM  I€Jarora  IpPakTHUECKUX  CUTYyalHi,
npecc. JEMOHCTPUPYIOIIMX TPOSBICHUE MJABICHUS JKUJIKOCTH H
3akoHa [lackans, Hampumep NpOLECCOB B OpPraHu3Me IpH
rry00koBOAHOM HBEIpsiHUU (MC — Guosnorws).

ATmocdepHoe Atmochepa 3emuu | HabnmroneHne 3a  OKCIIEPUMEHTAIBHBIM — OOHApYXEHHEM

AaBJieHHE u atMocepHoe | aTMOc(hepHOro JaBIeHHUS.

(64) nasienue. [lpuuuner | AHaIU3 1 0OBSICHEHUE C ONIOPOM HA TUAAKTHYECKUH MaTepHra
cyujecmeoganus M0J1 KOHTPOJIEM I€J]arora OMbITOB M MPAKTUYECKUX CUTYAIIHH,
6030YWHOU 000710YKYU | CBSI3aHHBIX C IEHCTBHEM aTMOC(EPHOTO AaBICHHS.
3emnu. Onvim | HabmioneHue 3a OOBSCHEHHEM CYIIECTBOBAHUSA aTMOC(ephI
Toppuuennu. Ha 3emJie U HEKOTOpbIX IUIaHETaX MU €€ OTCYTCTBUS Ha
Hsmepenue npyrux mianerax u Jlyne (MC — reorpadus, acTpOHOMHS ).
ammocgeprozo ba3oBoe mOHMMaHuWe TNPUYMH WU3MEHEHHS  IIJIOTHOCTH
oasieHusl. atMoc(epsl ¢ BBICOTOM U 3aBUCHMOCTH  aTMOC(HEpHOro
3asucumocmuw JTaBJIEHUS OT BBICOTHI.
ammocgeprozo Pemienne TUMOBBIX pacdy€THBIX 3agady B |—2 nAelcTBUS C

o0asneHusi om blComvl
HAO YpOBHEM MOpsl.
Tlpuboput on
usmepenus
ammocgheprozo
oasneHusl.
Hemoncmpayuu
1.  IIposiBneHue
JIEUCTBUSA
aTMocepHOro
JTABJICHMSI.

ONOpO Ha aNrOpUTM, MPEABAPUTEIHFHO  pa3z00paHHBIN
COBMECTHO C NE€J]aroroM Ha pacuéT aTMoc(hepHOTo JIaBICHUS.
W3ydyenne mox  pyKOBOJICTBOM  Ilearora  yCTpOWCTBa
6apoMeTpa-aHepouaa.
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HeiictBue
KHIKOCTH U
rasa Ha
NMOrpyKEHHOE
B HHUX TeJI0
(79

leticmeue
HCUOKOCMU U 2a3a HA
NOCPYHCEHHOE 8 HUX
mero.
BriTankuBaromas
(apxumenoBa)  cuia.
3axon Apxumeoa.
Inasanue mei.
Boszoyxonnasanue.

Hemoncmpayuu

1.3aBUCHUMOCTH

BBITAJIKUBAIOIIEH
cuibl OoT 00BEMa
MOTrpY>KEHHOMN
yacTd  TeJa |
IJIOTHOCTH
JKUJIKOCTH.

2.PaBencTBO

BBITAJIKUBAIOIIEH
CHJTBI BECYy
BBITECHEHHOU
KHAJIKOCTH.

3.VYcnoBue

TJIaBaHUS TeJI:
TJIaBaHue WIn
MOTPYKCHHE TEN B
3aBUCUMOCTH  OT
COOTHOIIICHUS
IJIOTHOCTEH Tena u
KHUJIKOCTH.

Jlabopamopnuie

pabomut u onvimol.

1. UccnenoBanue
3aBHCUMOCTH Beca
Tela B BOJE OT
00béMma
NOIPYyKEHHOU B
KUJIKOCTh  YacTH
Tena.

2. OnpeneneHue
BBITAJIKUBAIOLIEH
CHJIBI,
JICUCTBYIOLLIEH Ha
TEJIo,
NOTpyKEHHOE B
JKUJIKOCTD.

3. IlpoBepka
HE3aBUCUMOCTH
BBITAJIKMBAIOIIEH
CHJIBI,
JICUCTBYIOIIIEN Ha

HaGmronenne 3a  OKCIIEPUMEHTAIBHBIM  OOHApYKCHHEM
JIEUCTBUA JKUIKOCTH Y Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
Ompeznenenre ¢ ONOpPOM HA TEXHOJIOTHYECKYIO KapTy
BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B JKHJKOCTb.

HaGmronenue 3a mpoBeleHHEM W OOCYXKIEHHE COBMECTHO C
MEJaroroM  OIbITOB,  JEMOHCTPUPYIOLIUX  3aBHCHUMOCTD
BBITAJIKUBAIOIIEHA CHUJIbI, AEHCTBYIONIEH Ha TEJO B JKUIAKOCTH,
oT 00béMa TOrpyXEHHOW B KHUAKOCTh YacTH Tela U OT
IUIOTHOCTH KHIKOCTH.

UccnenoBanue 1moa pyKOBOJCTBOM I€Jarora 3aBUCUMOCTH
Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHON B JKHJIKOCTh YaCTH
Telna.

Pemienne TUIOBBIX pacdy€THBIX 3agady B |—2 AelcTBHUS C
OMOpO Ha aIrOPUTM, MPEABAPUTEIHLHO pa300paHHBIN
COBMECTHO C IEJAaroroM Ha MPUMEHEHHE 3aKOHAa ApxuMmena u
YCJIOBHS TUIABAHUS TE.

KoHcTpyrpoBanue mpu MOMOINM TIeAarora apeoMerpa WId
KOHCTPYHPOBAHUE JIOJKU U ompeJieJICHUe e€
IPy30II0ABEMHOCTH.
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TEIIO0 B JXKUIKOCTH,
OT Macchl Teia.

4. OnbITHI,
JIEMOHCTPHUPYIOII]
HE  3aBHCUMOCTh
BBITAJIKABAIONIEH
CHIIBI,
JNEUCTBYIOIIEH Ha
TEII0 B JXKUIKOCTH,
oT 00BEMa
NOTPYyKEHHOU B
JKUJIKOCTh  9acCTH
Tela u oT
IUIOTHOCTH
KHIKOCTH.

Konctpyup
OBaHUE apeoMeTpa
I
KOHCTPYUPOBAHHE
JIOJIKU
U ompeneneHue eé
rpy30H0ABEMHOCT
.

Pa3nen 5. Pa6ora u momHocTh. JHeprus (12 4)

Paoora
M MOILIHOCTH
34)

Mexanunueckas
paborta. MomHoOCTh

Habmiogenne 3a  AKCHEPUMEHTAJIBHBIM  OIpEesICHHEM
MEXaHUYECKOM pabOThl CHIIBI TSDKECTH NPU MAJCHUM Tela U
CWJIBI TPEHUsS] IPU PABHOMEPHOM IEPEMEUICHUM Tejla II0
TOPU30HTAIILHOM ITOBEPXHOCTH.

HaGmronenne 3a neMoHCTpamueid pacuéra
pa3BUBAEMOM IPU NOIBEME I10 JIECTHULIE.
Pemenne TunoBbIX pacu€THBIX 3agad B 1—2 nelcTBUA C
OTIOpOM Ha aJIrOpUTM, NPEABAPUTEIBLHO Pa300paHHBIN
COBMECTHO C II€JJaroroM Ha pacdéT MEeXaHHMYECKOW paboThl U
MOIIIHOCTH.

MOIIHOCTH,

IIpocroie
MEXaHHM3MbI
(CRY)

IIpoctsie
MEXaHU3MBI:  pbIYar,
OJIOK, HaKJIOHHAs
IJIOCKOCTh.  [Ipasuno
pasHosecusi  puluaza.
Ilpumenenue npasuna
pasHosecusi pvluaza K

O10KY. «3on0moe
npasuioy  MexaHuxu.
KITA IIPOCTBIX

HavanpHoe mMOHUMMaHWE BBIUTPHINIA B CHJIE MPOCTHIX
MEXaHH3MOB Ha TpPUMEpe pbluara, IOABWKHOTO H
HEMOJIBYKHOTO OJIOKOB, HAKJIOHHOM MJIOCKOCTH.
HccnenoBanre COBMECTHO € TIEAaroroM yCJOBHsI paBHOBECHS
pblyara.

OOHapy’keHHe TOJ PYKOBOJICTBOM TieJarora ¢ OINOpOiMl Ha
JUIAKTUYCCKUH MaTeprajl CBOWCTB MPOCTBIX MEXaHH3MOB B
Pa3TUYHBIX HHCTPYMEHTaX u MIPHUCIIOCOOJICHHUSX,
UCTIONIB3YEMBIX B OBITY U TEXHHKE, a TaKKe B JKHUBBIX
opranuzmax (MC — Ouomnorus).
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MEXaHU3MOB.
[IpocTeie MeXaHU3MBI
B OBITY U TEXHHUKE.
Hemoncmpayuu
1. ITpumepsl
MIPOCTHIX
MEXaHU3MOB.
Jlabopamopnvie
padomul u onvimol
1. Onpenenenue

Habmiogenne 3a  9SKCINEPUMEHTATIBHBIM JOKa3aTEIbCTBOM
paBeHCTBa padOT NpU MPUMEHEHUU MTPOCTHIX MEXAHU3MOB.
Ornpenenenne noa pykoBojactBoMm nenarora KII/] naknonnoi
IIJIOCKOCTH.

Pemenne TunoBbIX pacu€THBIX 3aad B 1—2 nelcTBUA C
OMOpOM Ha alNroOpuTM, MPEABAPUTEIBHO Pa300paHHBIH
COBMECTHO C [1€Jar0roM Ha IPUMEHEHME [TpaBUIIa PABHOBECHS
pbruara v Ha pacu€t KIIJI.

paboThI CHJTBI
TpEeHUS npu
paBHOMEpPHOM
JIBUKEHUH Teja Mo
TOPU30HTAIIBHOU
MOBEPXHOCTH.
2. UccnenoBanue
YCIIOBUM
paBHOBECHs
phIyara.
3. U3mepenne KIIJ]
HaKJIOHHOH
MJIOCKOCTH
(a7meKkTpoHHas
JIEMOHCTPALINSA).
MexaHnuyecka Mexannueckas HabGmionenne 3a  3KCHEPUMEHTATbHBIM  ONpEIEICHUEM
sl JHEPrus SHEPTHUS. W3MEHEHUS KMHETUYECKON U MOTCHIIMAIBHOW SHEPrUM Teia
(4 4) Kunemuueckas U | IPY €ro CKaThIBAaHUM MO HAKJIOHHOM MJIOCKOCTH.
NOMEeHYUANbHAS @opMyIUpPOBaHUE COBMECTHO C II€JaroroM Ha OCHOBE
9Hepeusi. HCCJICTOBAHMSI 3aKOHA COXPAHEHHS] MEXaHUYECKOW YHEPTHH.
Ilpespawenue oonozo | llpeacraBieHue  mpu  NOMOIIM  [eJarora  T'paHUI]
euda  MexaHuyeckou | IPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTUH.
oHepeuu 6 Opyeou. | PelieHne TUMOBBIX pacu€THBIX 3a7ad B 1—2 NEWUCTBUS C
3akoH COXpaHEHHUS | OTIOPOM Ha aNrOpPUTM, MPEABAPUTENBHO pPa30OpaHHBIN
SHEPTrUU B MEXAaHUKE. | COBMECTHO C II€laroroM C  HKCIOJb30BaHUEM  3aKOHA
JlabopaTopHble COXPaHEHHUS SHEPTUH.

padoThI U ONBITHI.
1.13yuenue 3akoHa
COXpaHEeHUs
MEXaHUYECKON
SHEPTUU
(a7meKTpoHHas
JIEMOHCTPALIHS).

Pe3epBHoe Bpems (3 1)

8 KJIACC (68 1)
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TemaTuueckun
i 0J10K, TEMBI

OcHoBHOE
coJep:KaHue

OcHOBHBIE BU/IbI 1eSITEJIbHOCTH Y4allUXcsl
(Ha ypoBHe y4eOHBIX JelCTBHI)

Pa3nen 6. TennoBbie siBjienus (28 1)

Crtpoenue
H CBOMCTBA
BelecTBa
(7 9)

OcHogHble
NONOXMCEHUS
MOJNIEKYNAPHO-
Kunemu4eckou
meopuu cmpoeHus
séewecmea. Macca u
pasmepvl  amomos u
MOJIEKYL. Onvimut,
noomeepaicoarouue
OCHOBHbLE NONONCEHUS
MONEKYNAPHO-
Kunemu4eckou
meopuu.

Mogenu TBEpIOTO,
JKHIKOTO n
ra3oo0pa3Horo
COCTOSTHUM BeIIeCTBA.
Kpucmannuueckue u
amopghuvle mena.
Obvsicuenue ceolicmes
2a308, Jcuoxocmell u
meépovix  men  Ha
OCHOBe  NOJIONCEHUU
MOJeKYIAPHO-
KUHemu4ecKou
meopuu. CMmadynBaHUeE
u KanuiispHle
A6IeHUSL. Tennosoe
pacuupeHrue u
colcamue.

Hemoncmpayuu

1. HaGmonenue
OpOYHOBCKOTO
JIBHOKCHUS.

2. Habmrogenue
muddyzun.

3. HaOmroaeHue
SIBJICHUMN
CMaYMBaHH 51
KamUJUISIPHBIX
SIBJICHUM.

4. HaOmroneHue
TEIIOBOTO
paciupeHus Teq.

5. 3MmeHenne

HabGmionenne u wuHTEpHpeTanuss COBMECTHO C I€arorom
OTIBITOB, CBHUJICTEIHCTBYIOIIUX OO0 aTOMHO-MOJEKYISIPHOM
CTPOCHHMHM BELIECTBA: OIBITHl C PACTBOPEHUEM Pa3IMUHBIX
BEILIECTB B BOJIE.

Pemienue TUMOBBIX pacdy€THBIX 3agady B |—2 AelcTBHUS C
OMOpOM Ha aIrOpUTM, MPEABAPUTEIHLHO  pa300paHHBIN
COBMECTHO C MENAroroM Mo OLEHUBAHUIO KOJIMYECTBA aTOMOB
WJIM MOJICKYJI B €IMHUIE 00hEMA BEIIECTRA.

[IpencraBienre mnpu MOMOLIM MeAarora OPOYHOBCKOIO
JIBUXKCHUSI, sIBICHUS UG Y3Un U pa3nuyuil MeXIy HUMH HA
OCHOBE TIOJIOXKEHHN MOJEKYJIAPHO-KMHETUYECKON TEOpUu
CTPOEHHUSI BEIIECTBA.

OOBsicHeHHe TIpH TIOMOINM TeJarora ¢ OMNOpOM  Ha
JUJAKTUYECKUI MaTeprall OCHOBHBIX Pa3liMYUil B CTPOCHUU
ra3oB, XHUAKOCTEM M TBEPIABIX TE€I C HCIOIb30BAHUEM
MIOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOEHUS
BEIIIECTBA.

[IpoBenenue 1moa PYKOBOACTBOM Tiefarora OMNBITOB IO
BBIPAIIMBAHUIO KPUCTAJIJIOB TIOBAPCHHOW COJIM WJTU caxapa.
[IpoBeneHNEe COBMECTHO C TMENaroroM © OOBSCHEHUE U3
MIPEAJIOKEHHOTO TepevHs BBIBOJIOB OTIBITOB,
JEMOHCTPUPYIOIIUX KaNWUISPHbIE SIBIICHUS U  SBJICHHE
CMa4YuBaHMSI.

OObsicHEeHHe C OMOpod Ha TEXHOJIOTMYECKYI0 KapTy IIOJ
PYKOBOJICTBOM TIeJarora poJjid KaNWJUISPHBIX SIBIEHUN IS
MOCTYIUICHHUS BOABI B opranu3m pacteruit (MC — Ouomnorus).
HaOmronenne  omeITOB 1O  HAONIOLEHWIO  TEIUIOBOTO
pacIIMpPEeHHs] Ta30B, )KUJIKOCTEN U TBEPABIX TEIL.

OObsicHEHHEe C OMOpOM Ha TEXHOJIOTMYECKYI0 KapTy IOJ]
PYKOBOJICTBOM TI€Jlarora coxpaHeHusi o0béma TBEPHABIX Te,
TEKYUYeCTH >KUIKOCTUA (B TOM YHCJE, PA3HUIIBI B TEKY4YECTH
JUTSL pa3HBIX )KUJIKOCTEH ), JaBJICHUs Ta3a.

HaGnronenue 3a mpoBeEHUEM OIBITOB, AEMOHCTPUPYIOIINX
3aBUCHMOCTH JaBJICHUS BO3/IyXa OT ero 00bEMa 1 HarpeBaHHUs
WM OXJIAKIEHUSA, U UX OOBSICHEHHWE HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOT'O YUEHHUS.

AHanM3 Mpy MOMOIIM TeAarora ¢ Onopoil Ha JTUAAKTUYECKHUI
Marepuanl  MNpPaKTUYECKUX  CHUTYyallMil, CBSI3aHHBIX  CO
CBOMCTBaMHM I'a30B, KUJIKOCTEH U TBEPBIX TEIL.
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JaBJICHUS rasa
Mpu  U3MCHEHUU
00BEMa n
HarpeBaHUU WIH
OXJIAXKIECHHH.

Jlabopamopuuwie

pabomut u onvimol.

1. OnpIThI o
0OHapYyKEHHIO
JIencTBUA cull
MOJICKYJISIPHOTO
NPUTSDKEHUS (MU
AJICKTPOHHAS
JEMOHCTpALIHS).

2. OTBITH 10
BbIpAIIMBAHUIO
KPUCTAJIIIOB
MOBAPEHHON COJHU
WJTU caxapa.

3. OnbITH o
HaOJIFO JEHUTO
TEIIOBOIO
pacumpeHus
ra3oB, *KHAKOCTEH
U TBEPJIBIX TEIIL.

4. Onpenenenue
JABJICHUS BO3JyXa
B OajuioHe
HITTpHIIA.

5. ONEBITHL,
JEMOHCTPHPYIOIIT
HE  3aBHCUMOCTh
JABJICHUS BO3JIyXa
OT ero o0onbéMa u
HarpeBaHusi WIH
OXJIaXKICHHSL.

6. [Iposepka
eunomesvl
JUHEUHOU
3A8UCUMOCIU
ONUHbL  CMONIOUKA
aHCUOKOCMU 8
mepmomMempuyecK
ol mpybke om
memnepamypul.
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TenJyioBbIe
npouecchl
(21 9)

Temnepartypa.
Cesa3b  memnepamypol
co CKOPOCMbIO
Menyo8020 OBUICEHUs.
yacmuy.

BuyTpeHnHss
SHEPTHS. Cnocoowi
U3MeHeHUs
BHYMPEHHeU dHepeUU:
menyionepeoaia u
cosepuieHue pabomoi.
Buowi
menjionepeoayu:
Menyionpo8oOHOCHb,
KOHBeKYUsl, U3Ty4eHue.

KonuuectBo
TEIJIOTEL. Y AelbHas
TETIJIOEMKOCTh
BEIIIECTBA.
Tennoobmen u
menyiogoe pagHogecue.
Ypasnenue mennogoeco
bananca.

Inasnenue u
omeepoesaHue
KPUCMAITUYeCKUX
sewecms. Y aenbHas
TEIJIOTa  IUIABJICHHUS.
Ilapoobpazosanue u
KOHOeHCayusl.
Hcnapenue
Kunenue.
TEeIIoTa
napooOpa3zoBaHMUs.
3asucumocmso
memnepamypbl
KUneHus om
ammocgeprozo
oasnenusl.
Brasicnocmo 8o30yxa.

OHeprus TOIUIMBA.

(MC).
VY nenbHas

VY nenpHas TEII0Ta
CTOpaHHS.

Ipunyuner pabomoi
Meniosvix
osuzcamerei. KIlj]
Menioso2o

osucamens. Tennogvie
ogueamenu u 3awuma
OKpyofcaloujeli  cpeowvl

(MC).

O6ocHOBaHME IO MOJATOTOBICHHOMY QJITOPUTMY COBMECTHO C
[earoromMm IpaBHII U3MEpEHUS TEMIIEPATYPBHI.
CpaBHeHHE pa3TUYHBIX CHOCOOOB W3MEPEHUS U IIKall
TEMIIEPATYPHI.

Habntonenue 3a mpoBeieHHEM OIBITOB, JIEMOHCTPUPYIOLINX
W3MEHEHUE BHYTPEHHEH DSHEPrMM Tela B pe3yibTare
Teruionepeayu U paboThl BHEITHUX CHIL.

Habmiogenne 3a mpoBEAGHHWEM  OIBITOB, OOCYXXICHHE
MPaKTUYECKUX CUTyaluid, JAEMOHCTPUPYIOIIMX pa3InyHbIE
BUJbl TEIUIONEPENAauYH: TEIJIONPOBOAHOCTh, KOHBEKLHUIO,
U3JIy4YEeHHE.

HccnenoBanue ¢ Onopoll Ha TEXHOJIOTMUYECKYIO KapTy IOJ
PYKOBOJICTBOM  TMeAarora SIBJ€HHs TEIUIOOOMEHa mpH
CMEILMBAaHUU XOJOAHON U rOpsYEh BOJIBI.

Habntonenue ycTaHOBIEHUS TEIJIOBOIO PAaBHOBECHUS MEXKITY
ropsiue U X0JO0AHOU BOJOM.

Ornpenenenne npu MOMOIIM I€JAarora KOJIN4ecTBa TEIUIOTHI,
NOJYYEHHOTO BOJOW TpU TEIIOOOMEHE C  HarpeTbiM
METaJUIMYECKUM [IUIMHIPOM.

Omnpenenenue mo TabIuIe yIeIbHON TeIIOEMKOCTH BEIIECTBA.
Pemienne TUNOBBIX pacy€THBIX 3amady B |—2 AelCTBHUS C
ONOpO Ha aIrOPUTM, MPEIBAPUTEIBLHO pa300paHHBIN
COBMECTHO C II€JaroroM, CBSA3aHHBIX C BBIYHUCIECHUEM
KOJINYECTBA TEIUIOTHI M TEIUIOEMKOCTH MPH TEIIOOOMEHE.
AHanu3 mpu MOMOIIM IMeJarora CUTyalluid MNpPaKTHUYECKOTO
MCIIOJIb30BAaHUS TEIUIOBBIX CBOMCTB BEILECTB U MAaTEpUANIOB,
HalpuMep B LENAX DJHEProcOepex eHus:: TEIIOU30JIALNs,
sHEeprocOeperaroIue Kpbliu, TEPMOAKKyMYJISITOPBI U T. 1.
Habmtonienue siBieHnii ncnapeHus 1 KOHAeHCalluu.
Habmiogenue 3a wMccieqoBaHHMEM Tpollecca HUCIApeHHs
Pa3JIMYHBIX KUJIKOCTEH.

OOBsicCHEeHHE 10 ATTOPUTMY COBMECTHO C I€AaroroM siBJICHUN
UCIIApeHHss M  KOHJEHCAlMd Ha  OCHOBE  aTOMHO-
MOJIEKYJISIPHOTO YUEHHS.

HaGmronenue u o0bsCHEHHE TIpoliecca KUIMEHUs, B TOM YHUCIIe
3aBUCUMOCTH TEMIIEPATYpbl KUIIEHUS OT JaBJICHHUS.
OnpeneneHue 1o TadiuLe OTHOCUTEIBHOM BIaXKHOCTH BO3/TyXa.
Habmiogenne nmpouecca IUIaBiACHHUS — KPUCTAIMUECKOTO
BElIECTBa, HAIIPUMeEp, JIbJa.

CpaBHeHue 1o IIaHy NpU IOMOIIM IeJarora MpPOLECCOB
IUTABJICHUSl KPUCTAUIMYECKUX TEJI U pa3MsTueHuss mpu
HarpeBaHUU aMOP(HBIX Tell.

Ompenenenne Mo TaONHIE YASTHHOM TEIUIOTHI ILUIABICHUS
JbJa.

OObsicHEHHEe MO cXeMe IMocie OOCYXIEHHUs C Ielarorom
ABJICHUH IUIABJICHUS U KPUCTAIIM3ALMU HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHS.

Pemenne TuUnoBbIX pacu€THBIX 3ajad B 1—2 nelcTBUA C
OMOpoM Ha aNroOpuUTM, MPEABAPUTEIBHO PpPa300paHHBIN
COBMECTHO C II€AaroroM, CBSI3aHHBIX C BBIUUCICHHEM
KOJIMYECTBA TEIUIOTHl B IIpolleccax TeIIoNnepeaayu Ipu
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3axon coxpanenus u
npespawjenuss SHepeuu
8 MmenyioBulx
npoyeccax (MC).

Hemoncmpayuu

1. IIpaBuna

U3MEPECHHUS
TEMIEPATYPHI.

2. Bunagel
TeIJIonepe1aum.
3. OxnaxaeHue mpu
COBEPIICHUH
paboTHI.

4. HarpeBanue
COBEPIIICHUH
paboThI
BHEIITHUMH
CUJIaMH.

5. CpaBHEHUE
TETI0EMKOCTEM
pa3IMYHBIX
BEIIIECTB.

6. HaOmronenue
KHUIICHUSI.

7. HaOmronenue
ITOCTOSIHCTBA
TEMIIEPATYPhI MPU
TJIABJICHUU.

8. Monemm
TEIIJIOBBIX
JIBUTATEJIEH.

Jlabopamopnuie
padomut u onvimol.

1. Ilposepxa
2unome3svl
JIUHEUHOU
3a8ucumocmu
ONUHbL  CMOAOUKA
JHCUOKOCMU 8
mepmomMempuyecKk
ou mpyboke om
memnepamypul.

2.Habmonenne

HU3MEHEHUS
BHYTpPEHHEN
SHEPruu Tela B
pe3yabTare
TeIUIoNnepeauul U
paboThl BHEUIHUX
CHUJL.

3. UccnenoBanue

pu

IUTABJICHUU U KPUCTAJUIN3ALAN, UCTIAPEHUU U KOHJCHCALUH.
AHanu3 npu NOMOIIY IIEarora ¢ ONopor Ha JUAAKTHYECKHUN
MaTepuana CUTyallud NPAaKTUYECKOTO NPUMEHEHHs SBICHHUU
IUIABJIEHUS M  KPUCTAJIM3ALlMM, HAIpUMeEp, IOJIy4eHHE
CBEPXYHUCTBIX MaTEPHAIIOB, COJIEBAsl IPEIIKA U JP.

AHanu3 Tpu TMOMOIIM Tejgarora paboTel U OOBACHEHHE
IIPUHIIAIIA AEUCTBHS TEIUIOBOTO JIBUTaTEIS.

Brraucnenne KOJIM4YeCTBa TCIIJIOTHI, BBIACITAIOIICTOCA
MIPY CTOPAHUU Pa3IMYHbIX BUJIOB TorvBa, U KIIJ[ nBurarens.
OO6cyxJeHre COBMECTHO C TEJaroroM 3KOJOTMYECKHX
MOCNEACTBUM  HMCIOJIb30BAaHUS  JBUTATENIell BHYTPEHHETO

CTOpaHMsi, TeIJIOBBIX |
9KOJIOTHS, XUMUS).

ruzpodnekTpoctaniii  (MC —
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SIBJICHUS
TETIO00MEHa TIPH
CMEITUBaHUH
XOJIOJHOM u
ropsi4eil BOABI.

4. Onpeoenenue
KoIu4ecmea
meniomul,
NOIYYEHHO20
80001 npu
menniooomene ¢
Hazpemuim
MEMALIUYECKUM
YUTUHOPOM.

5. UccnenoBanue
mporecca
WCTIapEHHSL.

6. Onpenenenue
OTHOCHUTEIIBHOMN
BIIQYKHOCTHU
BO3/yXa.

7. Onpeoenenue
YO0enbHou
meniomul
naaeneHus 1bod.

Pa3znen 7. DiiekTpudeckne u MAarHuTHbIE siBJieHus (37 4)

DIIEKTPUYECK
ue 3apsiabl.
3apsiskeHHbIE
TeJa M UX
B3auMoOJecT
Bue (7 4)

3Jl€KmpM3a1/ﬂ/l}l medJl.

Ba pona
3JIEKTPUUYECKUX
3apsiJioB.
BiauMmoneiictBue
3apsHKEHHBIX Tel.
3axon Kynona
(3asucumocms  Cubl
83auUMo0eticmeus

3apANCEHHbIX meNl Om
BeIUYUHbL  3APSO08 U
paccmosnus  mMexHcoy
menamiu).
DIIeKTpUYECKOe
nore.
Hanpsowcénnocmo
INeKMPULECKO20 NOJIAL.
Tpunyun
cynepnosuyuu
INeKMPUUECKUX Nnoaell
(na KauecmeeHHOM

ypoane).

HaGntoienue 3a mpoBeIeHUEM OIBITOB MO AIEKTPU3AIMH TEI
MIPU CONTPUKOCHOBEHUH M UHAYKIIHUEH.

HabGmionenue u 0oOBsCHEHHE C OMOPOM HA JUAAKTHYECKUN
MaTepuall B3aUMOJICUCTBUA OJHOMMEHHO W PA3HOUMEHHO
3apsKEHHBIX TEI.

OObsicHeHHE TpU TOMOIIM TeAarora NPHUHIMNA JACHCTBUSA
AIEKTPOCKOIIA.

OOBsicHEeHHE COBMECTHO C TearoroM sIBJICHUH AJIEKTPU3aALUN
IIPU CONPUKOCHOBEHUM TEJ U MHAYKLMEN C HCIOJIb30BAHUEM
3HAHHUU O HOCHUTEIISIX AJIEKTPUYECKHUX 3apsi0B B BEIIECTBE.
Pacrio3snaBanne u OOBSICHEHHE II0 CXEME COBMECTHO C
MEJIaroroM SIBJICHUM 3JIEKTPU3ALMU B IIOBCEAHEBHOM KU3HH.
HaGmonenue u o0bsiCHEHHE C OMOPON HA TEXHOJIOTHUYECKYIO
KapTy OMNbBITOB, WUIIOCTPUPYIOIIMX 3aKOH COXPaHCHUS
BIIEKTPUUYECKOrO 3apsja.

HaGmroieHre OmbITOB 10 MOJEITUPOBAHUIO CHIIOBBIX JTHHHM
BIEKTPUYECKOTO TOJIS.

UccnenoBanue 1noa pyKOBOJACTBOM MeAarora JCHCTBHS
3JIEKTPUYECKOTO MOJI Ha TPOBOJIHUKH U JUSIICKTPUKU
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Hocumenu
INEeKMPULECKUX
3aps008.
OnemenmapHuwlil
NeKMpUdecKutl 3apso.
Cmpoenue amoma.
[IpoBOHUKH u
JTUAJICKTPUKUA.  3aKOH
COXpaHEHHUS
AIEKTPUUECKOTO
3apsja.

Hemoncmpayuu

1. Dnexrpuzanus
TeJ.

2. [1Ba pona
AIEKTPUUECKUX
3apsIoB u
B3aUMOJICCTBHE
3apsKEHHBIX TEJl.

3. YcrpoiictBo u
JNIEUCTBUE
3JEKTPOCKOIIA.

OnexTpocTa
THYeCcKas
WHIYKUHUSA.

5. 3akoH
COXpaHEeHUs
BJIEKTPUYECKUX
3apsJioB.

Jlabopamopnuvie

padomut u onvimol.

1. OnpITE I10
HaOJIIOACHUIO
AJICKTPU3ALNH TEI
WHAYKUUEH U TIpU
COTIPUKOCHOBEHUH

40




ITocTostHHBIN
JIEKTPUYECK
uii Tox (17 4)

DJIEKTPUYECKUI
TOK. Yenosus
cyuiecmeosanus
9N1eKMPU1ecKo2o
moKa. Uctounuku
MOCTOSIHHOTO ~ TOKa.
JencTBus
DIIEKTPUYECKOTO TOKa
(TertoBoe,
XUMHYECKOE,
MarHuTHOE).
Onexmpuueckuii Mok
8 JHCUOKOCMAX U 2a3AX.

PaboTta u MOIIHOCTH
AIEKTPUYECKOTO TOKA.
3axon LDicoyna—
Jlenya.
Onexmpuueckue yenu
u nompebumenu
9N1eKMpPU1ecKot
oHepeuu 8  Obimy.
DJNeKTpUYEeCcKasi UeIb.
Cuita TOKA.
DnexTpuyeckoe
HanpsHKEHUeE.
CormnpoTuBieHue
MIPOBO/IHUKA.
Yoenvnoe
conpomuenenue
sewyecmea. 3akoH Oma
JUIsL  ydacTKa IIeTH.
[locnenoBarensHoe u
napajuiesbHOe
COE/IMHEHHE
MIPOBO/THUKOB,
Kopomxoe
3amvlKaHue.

Hemoncmpayuu

1. IlpoBomHukn  H
TUDIIEKTPUKU.

2. MonenupoBanue
CUJIOBBIX  JIMHHM
AIEKTPUIECKOTO
OIS

3. UctouHuku
MTOCTOSIHHOTO
TOKA.

4. JleticTBus
AIEKTPUIECKOTO
TOKA.

HaGnionenue pa3nuyHbIX BUAOB JCHCTBHUS DJIEKTPHUUYECKOTO
TOKa ¥ OOHApy>KEHHE COBMECTHO C MEAaroroM 3THX BHIOB
JNIEUCTBUS B IOBCESIHEBHOM YKU3HU.

COopka 1Mo cxeMe M HUCHBITAaHWE I0J KOHTPOJEM Ielarora
3JIEKTPUYECKOM LIENU OCTOSHHOIO TOKA.

Habmiogenne 3a jaeMoHCTpauueil W3MEpEeHUs CWIIBI TOKa
aMIIEpPMETPOM.

HaGmroneHue 3a qeMOHCTpaneid N3MEpPEeHHsI AIEKTPUIECKOTO
HaIPSIKEHUS BOJIBTMETPOM.

[IpoBenenue u OOBSCHEHHWE HPU MOMOIIM YUYHUTENS OIBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTh AIEKTPUUECKOTO
CONPOTHUBIIEHUSI IPOBOAHMKA OT €r0 JJIMHBL, IJIOLIAAH
MONIEPEYHOI0 CEYEHUSI U MaTepHuana.

HaGnroneHue 3a 1eMOHCTpaIueit uccieI0BaHus 3aBUCUMOCTH
CHJIBl  TOKAa, MPOTEKAIOIIET0  4Yepe3  PEe3nucrop, OT
COINPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.
ba3oBeie mpeAcTaBieHUs O MPAaBUIAX CIO0KEHUS HANPSKEHUN
IIPU [1OCJIEJOBATEILHOM COEIMHEHUH IBYX PE3HCTOPOB.
bazoBble mpencraBiieHHs O MpaBWIax JUisl CWIbBl TOKA NPH
[apajuIeIbHOM COEIMHEHUU PE3UCTOPOB.

HabGmionenne  AeMOHCTpalMud mejarora O  CHUTYyalHsxX
MOCIEA0BATEIBHOIO M MapajlIeIbHOIO  COEAMHEHHUS
IIPOBOJIHUKOB B JJOMAIIIHUX 3JIEKTPUUECKUX CETAX.

Pemenne TuUnoBBIX pacy€THBIX 3agad B 1—2 nelcTBUA C
OTMIOpONl Ha QJIrOpPUTM, NPEABAPUTEIHLHO Pa300paHHBIN
COBMECTHO C IE€JAaroroM € MCIMOJIb30BaHUEM 3akoHa OMa u
dopMyn pacuéra DIIEKTPUYECKOTO CONPOTUBJICHUS MpU
I10CJIE0BATEIbHOM u napajjieIbHOM COEIMHEHUU
IIPOBOJIHUKOB.

OnpeneneHue ¢ ONOPOM Ha TEXHOJOTMYECKYIO KapTy IOJ
PYKOBOJICTBOM IeJarora paboThl 3JEKTPUYECKOTO TOKa,
IIPOTEKAIOLLETO YEPE3 PEZUCTOP.

OmnpeneneHre ¢ OMOPOHM HA TEXHOJOTMYECKYH) KapTy IOJ
PYKOBOJICTBOM II€larora MOIIHOCTH 3JIEKTPUYECKOTO TOKa,
BBIJICTIIEMOM Ha PE3UCTOPE.
Habmionenue 3a ucciieZjoBaHMEM 3aBUCUMOCTH CHIIBI TOKa
yepes JaMIOYKy OT HamnpsKeHUs Ha Hel.

OnpeneneHue ¢ ONOPOM Ha TEXHOJOTMYECKYHO KapTy O]
pykxoBoactBoM nenarora KIIJ[ marpesarens.

Habmionenne 3a ucciieoBaHHEM NpeoOpa3oBaHMUs SHEPTHU
U OABEME TPy3a IEKTPOABUTATEIIEM.

OOBsicHEeHHE TOCIIE PACCYXIEHUS C TIEJaroroM U COCTaBIICHHE
MJJAHA-KOHCIIEKTa YCTPOMCTBA M  MPHUHIMIA  JACHCTBUS
JIOMAIIIHUX JIEKTPOHArpeBaTeIbHbIX TPUOOPOB.

OO0BsicHEeHHE TIOCIIE PACCYKIEHHUS C TIEAaroroM U COCTABJICHHE
MJIaHa-KOHCIEKTa MPUYMH KOPOTKOTO 3aMbIKaHUS M MPUHIIUIIA
JEeNCTBUS MIIaBKUX MIPpeloOXpaHUTeNeH.

Pemenne TuUnoBbIX pacy€THBIX 3afad B 1—2 nelcTBUA C
OMOpol Ha alNroOpuTM, MPEABAPUTEIBHO PpPa300paHHBIN
COBMECTHO C II€1ar0roM C UCII0JIb30BaHUEM 3aKoHa JKoysa—
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5. DnexkTpuyecKui
TOK B )KHJIKOCTH.
. I"'a30BbIi1 pa3ps.

7. U3MepeHue CHIIbl
TOKa
aMIIEpPMETPOM.

8. U3mepenue
ANEKTPUIECKOTO
HaMpPsHKEHUs
BOJIBTMETPOM.

9. Peocrar u
MarasuH
CONIPOTHUBIICHUI.

Jlabopamopnuie

padomsl u onvimol.

1. UccnenoBanue
NEUCTBUA
AIIEKTPUIECKOTO
noJIst Ha
NPOBOJAHUKH U
JTUDJIEKTPUKH.

2. Cbopka u
MpoBepKa PabOTHI
ANEKTPUUYECKON
enu
MOCTOSTHHOTO
TOKa.

3. U3mepenue u
peryiupoBaHue
CHJTBI TOKA.

4. Usmepenue u
peryJIupoBaHue
HaNpsHKEHUS.

5. Hccneoosanue
3asucumocmu
Cubl moxa,
uoyweeo  uepes
pesucmop, om
conpomuenenus
pesucmopa u
HANPAACEHUSL.

6. Onvimui,
0eMOHCMPUpyIow
ue 3a8UCUMOCMb
INEKMPULECKO20
conpomuenenus
NPOBOOHUKA — OM
e20 ONUMbL,
niowaou
nonepeuHo2o
ceueHus u

[*)

Jlenna.

Habnronenne
JKUIKOCTH.

BO3HUKHOBCHUA

SJICKTPUICCKOTO

TOKa

B
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Mamepuana.

. IIposepka
npasuna
COJHCEeHUS.
Hanpsdicenull npu
nocie0o8amesvh
oM  CcoeOuHeHUuU
08YX pe3UCMOpO8.
. Ilposepka
npasuia o
cunvl moxa npu
napanieibHoM
coeouHeHuu
pe3ucmopos.

. Onpenenenune
paboThI
AJIEKTPUIECKOTO
TOKa, HIYyIIEro
yepes3 pe3nucTop.

10. Omnpenenenue

MOIITHOCTH
ANEKTPUYECKOTO
TOKa,
BBIZIC/IIEMOM  Ha
pes3ucrope.
HccnenoBanue
3aBUCHUMOCTH
CHIIBI TOKa,
UIYIIEro  4epe3
JAMITIOUKY, oT
HalpsoKeHUsT  Ha
HEH.

12. Onpeoenenue

K
Haecpesameii.
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MarnutHble
siBjieHus (6 1)

IlocTostHHBIC
MAarHuTHIL.
BiammoneiicTtBue
IMOCTOSTHHBIX
MAarHuToB.
Maenummnoe none.
Maecuumnoe none
Bemnu u eco snavenue
07151 JICU3HU Ha 3eme.
Onwvim Opcmeda.
Maecuumnoe none
9NeKMPULECKO20
moka. Ilpumenenue
NEKMPOMASHUMNO8 8
mexHuxke. [leticmsue
MASHUMHO20 NOAsL HA
NPOBOOHUK C MOKOM.
Onexmpoosucameins
NOCMOSHHO20 MOKA.
Hcnonvzosanue
anekmpoogueameriell 8
MeXHUYeCKux
YCmpoucmeax u Ha
mpancnopme.
Hemoncmpayuu
1.B3anmonelicTBue
IMOCTOSHHBIX
MAarHuTOB.
2.MopaenupoBanue
HEBO3MOYKHOCTH
pasneneHus
MOJIFOCOB MAarHMTa.
3.MonenupoBaHue
MAarHUTHBIX I10JIEH
IMOCTOSHHBIX
MAarHuTOB.
4.OmnsIT Dpcrena.
5.MaruuTtHOE TIOJIE
TOKA.
DJIEKTPOMArHur.
6. /leiicTBUe
MarHuTHOTO MOJIS
Ha TMPOBOJHHUK C
TOKOM.
7.2neKTpoABUTATEN
b MMOCTOSIHHOT'O
TOKA.
Jlabopamopnwie
padomul u onvimol.
1. MHccnenoBanue

UccnenoBanue moa pPYKOBOJCTBOM TM€Aarora MarHUTHOTO
B3aMMOJICHCTBHS MTOCTOSTHHBIX MarHUTOB.

N3ydyeHue ¢ omopod Ha TEXHOJOTHYECKYIO KapTy IMOJ
PYKOBOJICTBOM Te€Jarora MarHUTHOTO TIOJII TOCTOSIHHBIX
MAar"HuToOB IIpH UX O6’B€I[I/IH€HI/II/I " pasaCICHUN.

Habmroienue 3a mpoBeIeHUEM OTBITOB MO BU3YaTH3AI[|H OIS
IIOCTOSITHHBIX MArdiHuToB.

I/I3yquI/Ie 101 PYKOBOACTBOM ncgarora SABJICHUA
HaMarom4imMBaHMs BCIICCTBA.
Hccnenosanue COBMCCTHO C negaroromMm HeﬁCTBHH

AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

HaGnronenue 3a mpoBeeHHEM OIBITOB, EMOHCTPUPYIOLINX
3aBUCUMOCTb CHJIBI B3aWMOJICMCTBUSI KAaTyIIKHM C TOKOM U
MarHuTa OT CUJIbl U HANPABJICHUS TOKA B KaTYIIIKE.

AHanmu3 Mpu TOMOIIM TeJarora CHUTyaluid MPaKTUYECKOTro
NPUMEHEHUS JJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOWCTBAX, TPOMBIIIUICHHOCTH, MEJTUIIUHE).

N3yueHne c omopoil Ha TEXHOJIOTMYECKYH) KapTy IOJ
PYKOBOJICTBOM MeAarora JEHUCTBHS MarHUTHOTO TIOJISI Ha
MIPOBOJIHUK C TOKOM.

H3yyenue ¢ onopoil Ha AUAAKTUYECKHI MaTtepuan JEHCTBUS
3JIEKTPOJIBUTATEIS.

H3mepenne COBMECTHO c MeJ1aroroM KIIg
AJIEKTPOABUTaTEIHbHON YCTaHOBKHU.
bazoBrie MMpEaACTaBJICHUA 0 Pa3IINYHBIX IMMPUMCHCHUAX

3JIEKTPOABHUraTeNel (TpaHCIOPT, OBITOBBIE YCTPOICTBA U Ip.).
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MarHMTHOTO
B3aUMOJICHCTBUS
MTOCTOSIHHBIX
MarHuTOB.

2. WUzyuenue
MarHuTHOIO  TOJIA

[IOCTOSIHHBIX
MAarHuTOB TIPH HX
00beINHEHNH u
pasiencHHH.

3. MHccnenoBanue
IEUCTBUS
AIEKTPUIECKOTO
TOKa HAa MarHUTHYIO
CTPEJIKY.

4. OIBITHI,
JTEMOHCTPUPYIOIINE
3aBUCHUMOCTbH  CHJIBI
B3aUMOJICVCTBHUS
KaTyIIKH C TOKOM U
MarHuta OT CHJIBI
TOKa W HaIlpaBJICHUS
TOKa B KaTYIIKe.

5. MW3yuenue
JEUCTBUSA
MarHMTHOTO MOJIs Ha
MIPOBOJIHUK C TOKOM.
6. Koucmpyuposa
HUue U  uyveuue
pabomul
9NEeKMPOOBULAMES.
7. W3mepenue
KT
3JEKTPOJIBUTaTEIbH
Ol YCTaHOBKH.

DJIeKTPOMArH
UTHasA
HHAYKIUSA
(44)

Onvimol  @apades.
Henenue
INEeKMPOMASHUMHOT
unoykyuu.  Ilpasuno
Jlenya.
Onexmpoeenepamop.
Cnocobvl  nonyuenus
9N1eKMpPU1ecKot
9Hep2Ul.
DNEKTPOCTAHIIMA  Ha
BO300HOBJISIEMBIX
UCTOYHUKAX dHEPTHUU.
Hemoncmpayuu
1.WccnenoBanue

HpOBe,I[CHI/Ie COBMCCTHO
HUCCICIOBAaHUIO  ABJICHUA
HCCICOOBAaHUC W3MCHEHUI

HHAYKOUOHHOI'O TOKA

Cc IeJaroroMm
AJEKTPOMArHUTHOM  MHIYKIUU:

3HA4YCHUA

u

OIIBITOB 10

HaITpaBJICHHUA
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SIBJICHUA

QJICKTPOMAruiuTH

O MHYKIINH.

2.0nubIiTel Papanes.

3.3aBUCUMOCTH
HaIpaBIICHUS

WHIYKIHOHHOTO
TOKa OT YCJIOBHUHI

€ro

BO3HUKHOBEHHUSI.
4.3neKTporeHeparo
P  TIOCTOSTHHOTO

TOKa.
Jlabopamopuuwie
padomol u onvimel.
1.OnbITBI
UCCJICIOBAaHUIO
SIBIICHUS

Io

3JIEKTPOMAarHUuTHO
171 MHIYKIUU:

HCCJICIOBAHIE
U3MEHEHHHU
3HAYCHU
HaIlpaBJICHUS
VMHIYKIIMOHHOT'O
TOKa.

Pe3epBHoe Bpems (3 1)

9 KJIACC (102 )

TemaTnuecku
H 0J10K, TEMA

OcHOBHOE
cojiepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH YUAIUXCH
(Ha ypoBHe y4eOHBIX JeilcTBHI)

Paznen 8. Mexannueckue siieHus (40 4)

46




MexaHH4ecKo
€ IBH:KeHHe

H CII0COOBI
ero onmucaHus
(10 9)

MexaHnudeckoe
JIBIDKCHHE.
MarepuaiibHas TOYKA.
Cucrema OoTCcUETa.
OTHOCHUTENBHOCTH
MEXaHHYECKOTO
JIBYDKCHUS.
PaBHOMepHOE
MPSMOJIMHEITHOE
JIBIDKCHHE.
Hepasnomepnoe
NPAMOJIUHEUHOE
osudicenue. CpenHss u
MCHOBEHHASI CKOPOCHb
mena npu
HepasHOMEPHOM
OBUICEHU.

Yckopenue.
Pasnoyckopennoe
NPAMOJIUHEUHOe
osuoicenue.
CBoOogHOE TmajeHue.
Onwvimwt 'anunes.

Pagnomepnoe
osudicenue no
oxpyacrocmu. Ilepuoo
u yacmoma
obpawenus. Jlunetinas
u yenoeas. CKOpocmu.
Llenmpocmpemumenvu
oe ycKkopenue.

Hemoncmpayuu

1. HaOmronenune
MEXaHUYECKOT0
IBWDKCHUS — Tella
OTHOCHUTEJBLHO
pa3HBIX
oTcuéra.

2. CpaBHeHue myTei
U TPaeKTOPUI
JIBMOKCHUS OHOTO
U TOTO >KE Tena
OTHOCHUTEIILHO
Pa3HbIX
OTCYETA.

3. U3mepenue
CKOPOCTH u
YCKOpEHUs
MPSMOJIMHENHOTO
JIBIKCHUS.

4. UccnenoBanue

TCII

TCII

AHanu3 ¢ MOMOIIBI0 Menarora U o0CYKIEHHE DPAa3IUYHBIX
MPUMEPOB MEXAHUUECKOTO JIBHXKCHHUS.
OOcyxaeHue  COBMECTHO  C  II€1arorom
MPUMEHUMOCTH MOJIENIN «MaTepuaibHast TOUKay.
Onucanne nocine 00CyXIeHUs C TIe1aroroM MEXaHUYeCKOTro
JBUKCHUSI pa3IMdHBIMU Ccrioco0amu (ypaBHEHHE, TaOJHIIa,
rpaduk).

AHanum3 noja pyKoBOJICTBOM NeAarora *Xu3HEHHbIX CUTYallUuH,
B KOTOPBIX IMPOSIBISAETCS OTHOCHTEIBHOCTh MEXAHMYECKOTO
JIBIDKEHMUSL.

Habmtoienne MexaHuecKoro IBUKEHUS Teja OTHOCUTENBHO
pPa3HBIX TEJI OTCYETA.

CpaBHEHME MYTE€W W TPACKTOPHUM NBMKEHHUS C OMOPOW Ha
TEXHOJIOTMYECKYI0 KapTy IMOJ PYKOBOJCTBOM IieJarora
OJIHOTO U TOTO € TeJla OTHOCUTENIBHO PA3HBIX TEN OTCYETA.
AHann3 ¢ ToMombK memarora Tekcra lamuies 00
OTHOCHUTEJIBHOCTH JBWKCHUS; BBIIIOJIHEHUE 3aJaHUM 11O
TEKCTY (CMBICIIOBOE YTCHHUE).

[Ipocreiimume BhIUMUCICHUS TIO 00pasily CpeaHEd CKOPOCTH
CKOJIbKEHUSI OpyCKa WM JBUKCHHSI IIAPUKa 0 HAKJIOHHOMN
IIJIOCKOCTH.

AHamn3 W OOCYXKICHHE C OMOpPOM Ha TEXHOJIOTUYECKYIO
KapTy  TOJ  PYKOBOJACTBOM  Iieiarora  CIOCOOOB
npuOIMKEHHOTO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.
OmnpeneneHue mocie paccyXJIeHusl C MeJaroroM Mo cxeme
CKOPOCTH PaBHOMEPHOTO JBWKEHHS (IIapHKa B KHUJIKOCTH,
MOJIEJIH JIEKTPUUECKOr0 aBTOMOOMIIS U T. I1.).

OmnpeneneHne COBMECTHO C MENAroroM IyTH, MPOMIEHHOTO
3a JAHHBIM TMPOMEXKYTOK BPEMEHHM, M CKOPOCTH Tejia IO
rpaduKy 3aBUCHUMOCTH MYTH PaBHOMEPHOTO JBIKEHUS OT
BPEMECHH.

HauanpHble nmnpencraBieHue O MOpPUHLUINAX — JICUCTBUS
pUOOPOB, H3MEPSIOIMIUX CKOPOCTh (CITUIOMETPOB).
[Tpocreiimne BEIYMCICHHS IO 00pa3ily MyTH U CKOPOCTH MPHU
PaBHOYCKOPEHHOM MPSMOJIUHEHHOM JABUKEHUU Tela.
Ornpeznenenrie COBMECTHO C MEAroroM NpOWIEHHOTO IMyTH U
YCKOpPEHUSl NIBIDKCHHSI Tela 10 TpaduKy 3aBUCHUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O MPSMOJIMHEHHOrO JIBHKEHHS
Tena OT BPEMEHHU.

Ornpezenenre ¢ MOMOILBIO TEaarora yCKOpPeHUs Teja Mpu
PaBHOYCKOPEHHOM JABM>KEHUHU MO HAKJIIOHHON TIOCKOCTH.
W3MepeHne mo cxeme IOcCie pacCykACHHUS € IeAarorom
NEepUoJia U YaCTOThI OOpaIlieHHsI TeJla 10 OKPY>KHOCTH.
Ornpenenenre HaxXOXACHUS IO PYKOBOJCTBOM Iejarora
CKOPOCTH PaBHOMEPHOTO JIBHKEHUS TeJla 0 OKPY>KHOCTH.
Pemienne TunoBbIX pacy€THBIX 3agady B 1—2 pgeiicTBus ¢
OMOpOM Ha aJropuT™M, MPEABAPUTEIBHO pPa300paHHbIN
COBMECTHO C I€IaroroM Ha OINpEJeICHUE KMHEMaTHYECKUX
XapaKTePUCTUK MEXAaHWYECKOTO JBIIKEHUS Pa3IMIHBIX
BU/JIOB.

Pacnio3naBanue u mpuOIMKEHHOE OMUCAHUE MO OO0pasiy

TpaHMI]
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MIPU3HAKOB
PaBHOYCKOPEHHOT
O JBYKCHHSL.

5. HabOmonenue
JIBHKEHHS Tea 10
OKPY>KHOCTH.

6. HaOmmronenue
MEXaHHYCCKUX
SIBIICHHI,
MPOUCXOJSAIINX B
CUCTEME OTCYETa
«Tenexka» npu e€
paBHOMEpPHOM |
YCKOPEHHOM
JIBYKECHUN
OTHOCHTEIHHO
KabuHeTa (PU3UKH.

Jlabopamopnuie

pabomut u onvimol.

1.

Konempyup
oganue  mpakma
Onsl  paseonHa u
oanvbHelue20
DPABHOMEPHO2O
O08UIICEHUs
wapuxa unu
MeneAHcKU.

2. Onpenenenue
CpPEIHEN CKOPOCTH
CKOJIB)KEHUS
Opycka WM
JIBYOKEHUS
mapuka 1o
HaAKJIOHHOM
IUIOCKOCTH.

3. Onpenenenne
YCKOpPEHHUsl  Tena
pu
PaBHOYCKOPEHHOM
JIBYOKEHUN o
HaKJIOHHOM
IUIOCKOCTH.

4. UccnegoBanue
3aBHCHMOCTH
MyTH OT BpPEMEHU
pu
PaBHOYCKOPEHHOM
TIBIDKEHUH oe3
HavyaabHOM
CKOPOCTH.

nociae OOCYXIEHHMs C IIelaroroM pasiuyHbIX BHJIOB
MEXaHUYECKOTO JIBWKEHUS B IPUPOAE U TEXHUKE (Ha
npuMepax cBOOOJHO MaJaroluX TeJl, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U JIp.).

48




5. Ilposepka
2unomesul:
npu

PABHOYCKOPEHHOM
o08uUdICEeHUU bes
HAYANbHOU

cKopocmu  nymu
OMHOCAMCS KAk
pAo HeUEeMmHbIX
yucer, mo
coomeemcmaeyiou
ue NpPOMeNCYmKuU
epemenu

O0OUHAKOBYL.

eciu

B3aumopeicrt
Bue TeJ (20 4)

3aKOH

Bropoin
HprotoHa.
Tpernii 3aKOH
Herorona.  Ilpunyun
Cynepno3uyuu Cul.

Cuna  ynpyeocmu.
3axon Tyka. Cuna
MpeHUs: Cuia mpeHus
CKOIbIHCEHUS, cuna
MpeHusi NoKos, opyaue
8UObI MPEHUSL.

Cuna TsKECTH U
3aK0H BCEMHUPHOTO
TATOTEHUSI.
VYckopenue
CBOOOJHOTO MaJCHHUS.
Heuoicenue  naanem
soxpye Connya (MC).
Ilepsas xocmuueckas
CKOpOCb.
Hesecomocmsb u
nepezpysKu.

PaBHOBecue
MaTepHAIbHON TOYKH.
Abconomuo meépooe
mero. Pasnosecue
meépooco  mena ¢
3aKpeniénHoU  OCbio
spawenus.  MomeHT
CHUJIBI. Llenmp
msdcecmu.

Hemoncmpayuu

1. 3aBUcUMOCTH

YCKOpEHHusi  Tena
OT Macchl Tela U

[TepBsrit
Hsrorona.
3aKOH

HabGnmionenne u o00CyXJ€HHE COBMECTHO C TMEAarorom
OTBITOB C JBHKCHHUEM TeJa MPH YMEHBIICHUU BIUSHUSI
JIPYTUX TeJl, IPEMSITCTBYOUIUX IBHKECHHUIO.

AHanu3 Mo cXeMe IOCJIe PACCYKJIEHUS C MEeJaroroM TeKCTa
lanuness ¢ oOmnMcaHWEM  MBICIEHHOIO  3KCIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH WHEPIUU; BHITIOJIHEHUE 3aJaHUI
10 TEKCTY (CMBICIIOBOE UYTCHUE).

OO0cyxeHne ToJ] PYKOBOACTBOM TIearora BO3MOXXHOCTH
BBINIOJIHEHMSI 3aKOHA WHEPLUUU B PA3IMUYHBIX CUCTEMAX
OTCU€Ta.

HabGmionenne u o00CyXJeHHE COBMECTHO C MEAarorom
MEXaHUYECKUX SIBJIICHUM, MPOUCXOAIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KECHUH
OTHOCHTEJIbHO KaOMHETa (PU3UKH.

JeiicTBUsl ¢ BEKTOpamMH CHWJI: BBIINOJHEHUE 3aJaHUN 10
CJIO’K€HUIO Y BBIUUTAHUIO BEKTOPOB.

Habntoienue 3a mpoBeeHNEM OTMBITOB, AEMOHCTPUPYIOIINUX
3aBUCUMOCTb YCKOPEHHS TeJla OT MPUII0KEHHOU K HEMY CHJIbI
Y Macchl Tea.

AHanu3 1 00BSICHEHHE C OIIOPON Ha TEXHOJIOIMUECKYIO KapTy
M0/ PYKOBOJICTBOM INE€Aarora sIBJICHUW C HCIOJIb30BAHHEM
BTOPOro 3akoHa HeroTOHA.

Pemienne TUMOBBIX pacdyE€THBIX 3aad B 1—2 AeHCTBUS C
OMOpOl Ha aJropuTM, MNPEABAPUTEIBHO pPa300paHHBIN
COBMECTHO C I1€/1aroroM € MCIHOJb30BaHUEM BTOPOTO 3aKOHA
HproTona v nmpaBuiia CJI0KEHUSI CHIL.

Ornpenenenre COBMECTHO C IEAATOIOM KECTKOCTH MPYKUHBI.
AHanu3 cuTyaluil ¢ ONOpod Ha TEXHOJIOTMYECKYIO KapTy
MOJl PYKOBOJICTBOM II€[jarora, B KOTOPBIX HaOJIIOIArOTCs
ynpyrue nedopMaiini, 1 uX 00bsICHEHUE C UCTIOIb30BAHUEM
3akoHa ['yka.

Pemienne TUmoBbIX pacy€THBIX 3amady B 1—2 aeicTBus ¢
OTIOPOMl Ha aJNTOpPUTM, NPEABAPUTEIBHO pa300paHHBII
COBMECTHO C MEJIaroroM ¢ UCIoJib30BaHuEeM 3aKkoHa ['yka.
HccnegoBanue nmpu NOMOLIM IeAarora 3aBUCUMOCTH CHJIBI
TPEHUsI CKOJBXEHHUS OT CHJIBI HOPMAJbHOTO JaBJICHUS.
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JICUCTBYIOIIEH Ha
HETO CHIIBI.

2. HaOmroneune
paBeHCTBa CHII
pu
B3aMMOCHCTBUN
Tell.

3. U3meHeHHMEe Beca
Telna npu
YCKOPEHHOM
JBYKECHUU.

JlabopaTopHbIe

padoThI M ONBITHI.

1. UccaenoBanue
3aBHCHMOCTH
CHIIBI TpeHus
CKOJIb)KEHHSA  OT
CHIIBI
HOPMaJIbHOTO
JIaBJICHUSL.

2. Onpexnenenue
kod¢dunrenta
TpEHUS
CKOJIb)KCHHUS.

3. Onpenenenue
JKECTKOCTH
TIPY>KUHBI.

CoBMecTHOE 00CYKIEHHE PE3YJIHTATOB UCCIICTIOBAHUS.
Ormpenenenne 1oj KOHTPOJIEM Iiearora C OMOpOM Ha
KOHCIIEKT KO3 (HUIIMEHTA TPEHUS CKOJTBKCHUS.

N3mepenne ¢ moMONIbIO Mearora CUiIbl TPEHUS TTOKOSI.
Pemienne TUMOBBIX pacyE€THBIX 3aad B 1—2 AeHCTBUS C
OMOpOl Ha aJropuTM, MNPEABAPUTEIBHO pPa300paHHBIN
COBMECTHO C TEJaroroM ¢ MCIOJIb30BaHUEM (HOPMYJIIBI ISt
CHUJIbI TPEHUS CKOJIBKEHUSI.

AHaM3 1o cXeMe MocJe pacCy KISHUs Tefarora o ABMKEHUN
TeJI TOJIBKO IO JEHCTBUEM CHIIbI TSHKECTH — CBOOOIHOIO
maaeHus.

OObsicHeHHE TIOJI PYKOBOJICTBOM IEJarora He3aBHUCHMOCTH
YCKOPEHUsI CBOOOTHOTO MAJICHUS OT MacChl Tea.

O11eHKa COBMECTHO C II€IaroroM BEJIMYMHEI CHJIbI TITOTCHUS,
JIEHCTBYIOIIECH MEXKIY IBYMS TeJlaMu (JJI pa3HBIX Macc).
AHanu3 ¢ onopod Ha AUAAKTUYECKUM MaTepuasl ABUKECHUS
HEOECHBIX TEM TOJA JIeWCTBHEM CHJIBI TATOTCHHS (C
HCIIOJIb30BaHUEM JIOIIOJIHUTEIIBHBIX HCTOYHUKOB
nHdopmanun).

Pemienne TunoBbIX pacy€THBIX 3a7ady B 1—2 geicTBus ¢
OTIOpONl Ha aJrOpUTM, NPEABAPUTEIBHO pPa300paHHBII
COBMECTHO C IIEJaroroM C MCIIOJb30BaHHEM 3aKOHa
BCEMHPHOTO TATOTEHUS W (QOpMyNbl JJisi pacuéra CHIIbI
TSDKECTH.

HaGmronenue u o0CyXIeHHe ¢ MOMOIIBIO TIeAarora OIbITOB
M0 U3MEHEHUIO Beca Teja MNPy YCKOPEHHOM JIBUKEHUH.
AHaM3 C TIOMOIIBIO TeJarora ycCJIOBHM BO3HUKHOBEHUS
HEBECOMOCTH U MIEPETPY3KH.

Pemienne TUMOBBIX pacdyE€THBIX 3a7ad B |—2 AEHCTBUS C
OMOpOM Ha aJropuT™M, TMPEABAPUTEIHLHO Pa300paHHBII
COBMECTHO C II€larorOM Ha OIpeJIelieHne Beca Tela B
Pa3IUYHBIX YCIOBHUSX.

AHamM3 ¢ Omopod Ha TEXHOJOTHYECKYI0 KapTy TOJ
PYKOBOJACTBOM Tiefarora Cuji, JACMCTBYIOIIMX Ha TeIo,
MTOKOSIIIIEECs Ha OTIOpe.

Ormpenenenre ¢ NOMOLIBIO IMEarora LEHTPa TSKECTH
pa3IUYHBIX TETI.
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3aKOHBI
COXpaHeHHs
(10 9)

Nmnynbe Tena.
H3menenue umnynvca.
Hmnynoc cunvi. 3aKOH
COXpaHEHUs
HMMITyJIbCA.
PeaktuBHOE
nemwkenue (MC).

Mexanuueckast
paboTa W MOITHOCTb.
PaGora cuim TsKeCTH,
ynpy2ocmu,  mMpeHus.
Cea3b  aHepeuu  u
pabomul.
IloTenunanbHas
SHEprus Tena,
TIOTHSATOTO HaJl
MMOBEPXHOCTHIO 3E€MJIH.
Tlomenyuanvnas
oHepausl corcamoul
NPYIHCUHDL.
Kunernueckas
sHeprusa. ITeopema o
Kunemu4eckou
oHepUU.
COXpaHEHUs
MEXaHUYECKOU
SHEPTHH.

Hemoncmpayuu
1. Ilepenaua

UMITyJIbCa npu
B3aUMOJICUCTBUU
TeJl.

2. TlpeobpazoBanus
SHEPruu npu
B3aUMOJICCTBUU
TeJl.

3. Coxpanenue
UMITyJIbCa
HEYTIPYTOM
B3aUMO/JICUCTBHUU.

4. CoxpaHeHue
UMITyJIbCa
a0COIOTHO
yIpyrom
B3aUMOJICCTBUM.

5. HabGmonenue
PEaKTHBHOTO
JIBUOKCHUS.

6. CoxpaHenue
MEXaHUYECKOU
SHEPTrUu

3akoH

npu

npu

pu

HaGnronenue u o0CcyIeHHE C MTOMOIIIBIO TI€/1arora OIbITOB,
JIEMOHCTPHUPYIOLIUX nepeaavy UMITyJIbCa npu
B3aMMOJICCTBUM TeEJ, 3aKOH COXpPAHEHUS HUMIYJIbca MpHU
a0COIOTHO yIPYTOM M HEYIPYTrOM B3aUMOJCHCTBHH TEI.
HaGmronenue  geMoHCTpand — Tegarora  CHUTyallMid B
OKPY’KaOIIeH ®KU3HU C UCTIOIB30BAHUEM 3aKOHA COXPAHCHHUS
HMMITyJIbCA.

Pacnio3naBanue ¢ omopoil Ha TEXHOJOTHYECKYIO KapTy MOJ
PYKOBOJICTBOM II€/1arora siBJICHUsI PEaKTUBHOTO JIB)KEHUS B
npupoze u rexuuke (MC — Guomnorus).

[IpruMeHeHre COBMECTHO C MEAaroroM 3aKOHAa COXpPaHECHUS
UMITyJIbCa JUJIsl pacyéra pe3yJbTaTOB B3aUMOJCHCTBUS TEJ
(Ha TpuMepax HEYNPYroro B3aMMOJICUCTBUS, YIPYTroro
LHEHTPaAJIbHOTO B3aUMOIEUCTBUS JIBYX OJJMHAKOBBIX TEJI, OJTHO
13 KOTOPBIX HEMOJABUKHO).

Pemienne TUMoOBBIX pacy€THBIX 3aqady B 2—3 ACUCTBUSA C
OTIOpONl Ha aJITOpPUTM, NPEABAPUTEIBHO pa300paHHBII
COBMECTHO C IIEHaroroM C MCIIOJb30BaHHEM 3aKOHa
COXpaHEHHUS UMITYJIbCA.

OnpeneneHnue ¢ ONOpPOW Ha AUJAKTHUECKUN MaTepuai
paboTBl  CWJIBl  yOPYrocTH MpU  MOABEME  Tpy3a
C HCIIOJb30BAaHUEM HEITOABHIKHOTO U IOABIKHOIO OJIOKOB.
N3MepeHne COBMECTHO € MeAaroroMm MOIIHOCTH.

H3mepenue ¢ moMomibio nejgarora NOTEHLIUAIBHON YHEPTUU
yrpyro n1e(opMUpOBaHHON MPYKUHBI.

N3mepeHrie COBMECTHO € ME1aroroM KUHETHUECKOM SHEPrUu
TeJa Mo JJIMHE TOPMO3HOTO My TH.

HaGmronenne  3a  SKCIIEPUMEHTANBHBIM  CpPaBHEHUEM
W3MEHEHHUS! OTEHUUATBHOW M KUHETHUYECKOW >HEPruil Tesna
MpH IBM>KEHUH 1O HAKJIIOHHOM TJIOCKOCTH.

Habmtoenue 3a SKCIEpUMEHTATBHOM MPOBEPKOW 3aKOHa
COXpPAaHEHHUS MEXaHWYECKOW SHEpPrud TMpH CBOOOJHOM
MaJcHNM,

[IpumeHeHne Ha HayaJlbHOM YPOBHE, C OMNOpPOMl Ha
THIAKTHYSCKUAN MaTepHual 3aKOHAa COXpaHEHUS
MEXaHUYECKOM HHEepruu i pacyéTa MOTEHUUATBHONH U
KMHETUYECKON IHEPTUM Tena.

Pemienne TunoBbIX pacy€THBIX 3agad B 1—2 AeicTBus ¢
OMOpOM Ha aJropuT™M, MPEeABAPUTEIBHO pPa300paHHbII
COBMECTHO C IIEJaroroM C MCIIOJb30BaHHEM 3aKOHa
COXpaHEHHUS MEXaHUYECKOU YHEPTHH.
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CcBOOOTHOM
NaJCHUU.

7. CoxpaHeHue
MEXaHUYECKOU
SHEPTUu npu
IBUKCHUHM  Tela
MO IEUCTBUEM
MPYKUHBL.

Jlabopamopnuvie
padomul u onvimol.

1. Onpenenenue
paboThI CHJIBI
TpEeHUS npu
PaBHOMEPHOM
JIBUKEHUH Teja 1o
TOPU30HTAIIBHOU
MOBEPXHOCTH.

2. Omnpenenenue
paboThl CHJTBI
YIOPYrocTH npu
oJIbEME rpysa
C HCIOJIb30BAHUEM
HEMOJBUKHOTO U
MOJABUYKHOTO
0JIOKOB.

3. U3yueHnue 3akoHa
COXpaHEHUS
SHEPTUH.

Pa3znen 9. Mexanuveckne koJie0anus u BoJHbI (15 1)
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Mexannueckun
€ KoJIeOaHus
(7 9)

KonebarenbHoe
nemwxenne. OCHOBHEBIE
XapaKTePUCTUKU
KOJIeOaHWIl: TIepPHO/I,
4acToTa, aMIUIATYAA.
Mamemamuueckuti u
NPYHCUHHBIU
MAAMHUKU.
Ilpespawenue snepeuu
npu  KoniebamenbHOM
OBUIICEHUL.

3aTyxaromue

KOoJIeOaHMSL.

Brinyx/1eHHbBIE

koJjieOanus. Pe3onanc.

Hemoncmpayuu
1. HaGmonenue

KoJieOaHmit Tel

o JEeUCTBUEM

CHJIBI TSHKECTH

M CHIIBI

YIPYTOCTH.

2. HaGmronenue
KoJiebaHu Tpy3a
HAa HUTH M Ha
MIPYXKUHE.

3. HaGmonenue
BBIHY)KJICHHBIX
KosebaHuit 51
pe3oHaHca.

Jlabopamopuwie
pabomut u onvimol.

1. Onpenenenue
YaCTOTHI 5
nepuojaa
KoJicOaHmit
MaTeMaTH4eCKOro
MasiTHHKA.

2. Onpenenenue
YaCTOTHI 5
nepuojaa
KoJicOaHmit
MIPY>KUHHOTO
MasiTHHKa
ANEKTPOHHAS
JIEMOHCTpAIIHS).

3. UccaenoBanue
3aBHCUMOCTHU
nepuojaa
KoJIeOaHmit
MOJBEIIEHHOIO0 K

(nnn

HaGmronenne konebaHuii 1ox JEHCTBHEM CHII TSHKECTH
U YIIPYTOCTHU U OOHapy)XeHHe NpH [OMOIIM Ieaarora
MOJOOHBIX KOJIEOaHUN B OKPY KAIOIIEM MHpE.

AHaM3 COBMECTHO C TEJaroroM Kojie0aHWi Tpy3a Ha HUTH
u Ha mnpyxuHe. OmnpeneneHue MO aIrOPUTMy YacTOThI
KoJIe0aHUN MaTeMaTUYeCKOro U MPYKUHHOTO MasTHUKOB.
Hab6nronenue u 00bsCHEHUE ¢ TIOMOIIBIO Mearora sSiBICHUS
pe30oHaHca.

UccnenoBanue ¢ omnopoil Ha ajlroputM, MpeaBapUTEIbHO
pa3o0paHHBIE COBMECTHO C IEJaroroM, 3aBHUCHUMOCTH
nepuoaa KojieOaHuii MOABEIICHHOTO K HUTHU TPy3a OT JIMHBI
HUTHU.

IIpoBepka Cc oOmopodl Ha TEXHOJOIMYECKYH KapTy IIOX
PYKOBOJACTBOM  Il€larora  HE3aBUCUMOCTH  IMEpHoja
Kosie0aHuil rpy3a, MOABEIIEHHOTO K JIEHTE, OT MacChl rpy3a.
HaGmronenue n oOCyXaeHue 1moja pyKOBOJCTBOM Iejarora
ONBITOB,  JEMOHCTPUPYIOLIUX  3aBUCUMOCTb  MepHUoja
KOJIcOaHWil TPYKMHHOTO MAasTHUKA OT MacChl Tpy3a |
KECTKOCTHU MPY>KUHBI.

[IpumeHeHrne ¢ TIOMOINBIO TIEAarora MaTeMaTHYeCKOTO |
MPY>KUHHOTO MAsITHUKOB B KQUECTBE MOJIENIEH JUIsl OTIMCAHUS
KOJIeOaHMIl B OKPYIKAIOIIEM MHpE.

Pemienne TunoBbIX pacy€THBIX 3a7ad B 1—2 AeicTBus ¢
OMOpOM Ha aJropuT™M, MPEeABAPUTEIBHO pPa300paHHBII
COBMECTHO C I€1aroroM, CBSI3aHHBIX C BBIYMCICHHEM WU
OLICHKOW 4acTOThI (TIeproia) KoyiebaHmit
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HUTH Tpy3a
JUTHHBI HATH.
4. UccnegoBanue
3aBUCHMOCTHU

nepuoaa
KoJieOaHmit
MIPY>KUHHOTO
MasTHHKA oT
Macchl Tpy3a (Uiu
JEKTPOHHAS
JIEMOHCTPAIINSA).

5. IIpoBepka
HE3aBUCUMOCTHU
neproa
KosnebaHui rpysa,
MOABEIICHHOTO K
HHUTH, OT MAacCChl
rpysa.

6. OIEBITHL,
JIEMOHCTPHPYFOII
He  3aBHCHUMOCTH
neproja
KoJieOaHMit
MIPY>KUHHOTO
MasTHHKA oT
Maccel Tpy3a u
JKECTKOCTHU
TPy KHHBI.

7. U3mepenue
YCKOpPEHUS
CBOOOIHOTO
aIcHUs
ANEKTPOHHAS
JEMOHCTpAIIHS).

OoT

(i

MexaHnnuecku
€ BOJIHBI.
3ByK (8 4)

Mexanuueckue
BOJIHBI. CaoiicTBa
MEXaHUYECKUX BOJIH.
IIpoodonvhubie u
nonepeunvie  BOJIHbI.
Jlnuna BOJIHbL u
cKopocmb ee
DPACRPOCMPAHEHUS.
Mexanuueckue 60.1Hbl
6 meépoom  merie,
celcMu4eckue B0JHbl
(MC).

3Byk. I pomkocmo
38yKa U 8b1COMA MOHA.
Ompaoicenue  36yKa.
Hngppassyx u

OOHapyXeHHEe U aHaJM3 C TOMOIIbIO MEeNarora BOJHOBBIX
SBJICHUH B OKpY’KalOIIEM MHpE.

HabmiogeHne COBMECTHO € TENaroromM pacipoCTpaHEHUs
MPOJIOJIBHBIX M TONEPEYHBIX BOJH (HA MOJAEIH) |
oOHapy’KeHHE aHAJIOTHYHBIX BUJOB BOJH B MpHUpoJe (3BYK,
BOJISTHBIC BOJIHBI).

Boruncnenne B 1—2 neiicTBUS ¢ OMOpOH Ha ajaroOpUTM,
NpEBapUTEILHO PA300paHHBIE COBMECTHO C II€arorom
JUIMHBl BOJHBI W CKOPOCTH PAacCHpPOCTPAHEHHUS 3BYKOBBIX
BOJIH.

Habmiogenne 3a  3KCHEPUMEHTAIBHBIM  ONpPEIEICHUEM
IPaHUIL] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJICOAHUH.
HabmioneHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM
YHCJIE C UCTIOJIb30BAHUEM MY3bIKAJIbHBIX HHCTPYMEHTOB).
Habmonenue u o0bsSCHEHHE C MMOMOIIBIO TIe1arora siBIeHUs
aKyCTUYECKOTO pEe30HAHCA.

54




VIbMPA3EYK.
Hemoncmpayuu

1. PacnpocTpanenue
MIPOJIOJTHHBIX u
MIOTIEPEYHBIX BOJIH.

2. HabGmronenue
3aBUCHUMOCTH
BBICOTBHI 3BYyKa OT
YaCTOTBHI.

3. AxycThuecKui
pe30HaHC.

UrteHue COBMECTHO C MEIaroroM OPUTHHAJIBHOTO TEKCTa,
MOCBSIIEHHOTO MCIONBb30BAHUIO 3BYKa (MM yIbTpa3ByKa) B
TEXHUKE (9XOJIOKALMs, YJIbTPa3BYK B MEAMIIMHE U Jp.);
BBITNIOJTHEHHE 3a/IaHUi TI0 TEKCTY (CMBICIIOBOE YTCHHUE)

Pa3nea 10. JDnekTpomMarau

THOE M0JIe H 3JIEKTPOMATHUTHBbIE BOJIHBI (8 1)

DJIeKTPOMAarH
HUTHOE 110JIe

U 3JIeKTpoMar
HHUTHBbIE
BOJIHBI (8 1)

DJIEKTPOMAarHuTHOE
oJe.
DIIeKTpOMarHUTHBIC
BOJIHEL. Ceoticmea
NeKMPOMASHUMHBLX
BOJIH. Hlxana
NeKMPOMASHUMHBLX
eonn. Hcnonvsoeanue
9NeKMPOMASHUMHBLX
60H 0N COMOBOU
C6A3U.
DJIeKTpOMarHuTHas
npupoja CBeETa.
CkopocTh CBeTa.
BomHoBBIE  CBOiicTBa
CBeETA.
Hemoncmpayuu
1. CBoiicTBa
3JIEKTPOMArHUTHBI
X BOJIH.

2. BoitHOBEIE
CBOMCTBA CBETA.

Jlabopamopnuie
padomsl u onvimol.

1. U3yuenue
CBOMCTB
3JIEKTPOMATrHUTH
BIX BOIH C
IIOMOIIILIO
MOOMJILHOTO
TenedoHa.

[TocTtpoeHne  TPOCTBIX  pPACCYXKICHHM  HAa  OCHOBE
IMOJITOTOBIICHHBIX BbIpaKEHU, 000CHOBBIBAIOIINX
B3aUMOCBS3b AIEKTPUUECKOTO U MATHUTHOTO TOJIEH.
Hab6nronenue 3a sKCIepUMEHTaIbHBIM HW3YYCHHEM CBONCTB
AJIEKTPOMATHUTHBIX BOJH (B TOM 4YHCJIE C TOMOIIBIO
MOOWIIBHOTO Tese(hoHa).

AHamM3 ¢ TIOMOINIBIO T€arora PEHTICHOBCKUX CHHUMKOB
YEJI0BEYECKOr0 OpraHu3Ma.

AHamn3 COBMECTHO C IIE€JAaroroM TEKCTOB, OIMCHIBAIOIIUX
MPOSIBIICHUS] 3JEKTPOMArHUTHOIO W3IyYEHHUs] B MPHUPOE:
JKUBBIE OPTaHU3MBbI, U3JIyYeHUs HEOCCHBIX Te (CMBICIOBOE
YTEHUE).

Pacno3naBaHne W aHaNIM3  pPA3IUYHBIX PUMEHEHUH
AJIEKTPOMArHUTHBIX BOJH B TEXHUKE C ONOpPOHM Ha
TEXHOJIOTHYECKYIO KapTy MO/ pyKOBOJICTBOM II€/Iarora.
PemeHne TUNOBBIX pacu€THBIX 3adady B 1—2 neWCTBUS C
OMOpOM Ha aJropuT™M, MPEABAPUTEIBHO pPa300paHHBIN
COBMECTHO C MEJaroroM C HCIMOIb30BaHHEM (GopMym i
CKOPOCTH DJIEKTPOMArHUTHBIX BOJH, JJIMHBI BOJIHBI U
4acTOThHI CBETA.
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Pa3znen 11. CeroBble siBienus (15 u)

3aKoHbI
pacnpocTpaHne
Hus cBeTa (6

)

JlyueBas
CBeTa.
CBeTA.
Ipsamonunetinoe
pacnpocmpaneHue
ceema. 3ammenus
Connya u  JlyHol.
OTtpaxxenue CBeTa.
Ilnockoe 3epKano.
3akon  ompadcenus
ceema.

[Tpenomnenue cBeTa.
3aK0oH MPETOMIICHUS
ceeta. [lonnoe
8HympeHHee
ompadiceHue cgema.
Hcnonvzosanue
HOIHO020 GHYMPEHHe20
ompaoiceHusi 8
ONMuUYecKux
C6emoB800ax.

Hemoncmpayuu

1. ITpsimonuHeiHOe
pacmpocTpaHeHue
CBeTa.

2. OTpaxkeHue cBeTa.

3. Ilomyuenue
M300pakKeHU B
TIJIOCKOM,
BOTHYTOM u
BBIITYKIIOM
3epKajax.

4. Ilpenomiienue
CBeTa.

5. Ontuueckuit
CBETOBO/I.

Jlabopamopnuie
padomsl u onvimol.

1. UccnenoBanue
3aBUCHUMOCTH yrjia
OTPaXKEHUS
CBETOBOI'O JIy4a OT
yriia najeHusl.

MOJIEJIb
Hctounuku

Habmonenne  ombITOB,  JEMOHCTPUPYIOIINX  SIBJICHUE
NPSMOJIMHEMHOTO pacnpoCTpaHeHusi cBeTa (BO3ZHUKHOBEHHUE
TEHH U MOJIyTeHHN), ¥ UX MHTEPIIPETAIHS C UCIIOIH30BAHUEM
HOHSATHS CBETOBOTO JIyya.

OObsicHEHHE M MOJEIUPOBAaHUE TIIOCJIE PACCYXKIEHUS C
[Ie/1aroroM 1o CXeMe COJTHEUHOTO U JIYHHOTO 3aTMEHU.
HccenenoBanue ¢ Onopor Ha TEXHOJOTMYECKYIO KapTy IOJ
PYKOBOJICTBOM I€fjarora 3aBUCUMOCTH YIJIa OTpa)KEHUs
CBETOBOTIO JIy4a OT YyIJa MaJeHHUs.

M3yueHne ¢ MOMOIIBIO MeJarora CBOWCTB M300pa’keHHs B
IUIOCKOM 3€pKajie.

HaGnronenue u 00bsICHEHHE COBMECTHO € I1€JaroroM OIbITOB
10 TOJYYCHHIO W300paKEHUH B BOTHYTOM M BBITYKJIOM
3epkasiax. Habmronenue u oObsICHEHUE 1OCHe PacCy X AeHUS
C IEeAaroroM IO CXEME OMNbITOB IO IMPEIOMIICHHUIO CBETa
Ha rPaHUIIe PA3JIUYHBIX CPEJl, B TOM YHCIIE OIBITOB C OJIHBIM
BHYTPEHHUM OTPAKCHHUEM.

HccnenoBanue moja pyKOBOACTBOM I€Jarora 3aBUCUMOCTH
yria MOpejaoMJIeHHs] OT YIJIa MaJeHHsl CBETOBOIO Jiyya Ha
IPaHMILIE «BO3TYX—CTEKIIO».

Pacno3naBanue ¢ MOMOIIBIO TIEarora SIBICHUNA OTPaKEHUS
U IpPEJOMIIEHUS CBeTa B IIOBCEJIHEBHOW JXU3HU. AHalIu3 U
00BSICHEHHE COBMECTHO C TMEIaroroM siBJICHHUS ONTHYECKOTO
MHUpaxa.

Pemienne TUMOBBIX pacdy€THBIX 3amady B 1—2 AeicTBus ¢
OMOpOl Ha a@JIrOpPUTM, IPEIBAPUTENBHO PAa300paHHbBIN
COBMECTHO C II€AAaroroM C MCIOJb30BAaHUEM 3aKOHOB
OTpayKe€HHsI U IPEIOMIIEHUS CBETA.
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2. U3yuenue
XapaKTePUCTHK
M300paKeHUS
npeaMera B
IJIOCKOM 3epKajie.

3. UccnenoBanue
3aBUCHUMOCTH yrIJia
IpCIOMIICHUSA
CBETOBOI'O JIy4a OT
yriia mnaJCHus Ha
rpaHuIe
«BO3TyX—
CTEKJIO».

JIMH3BI

H OIITHYECKHEe
npudopsi (6
)

Jlunza. Xon nyueit
B auH3e. Onmuueckas
cucmemda

¢omoannapama,
MUKpockona u
meneckona (MC). I'na3
Kax onmuyecKkas
cucmema.
bruzopykocmo u
0aIbHO30PKOCb.
Hemoncmpayuu
1.Xon nyueir B
cobuparomen
JMH3E.
2.Xon nydyedr B
pacceuBaroen
JMH3E.

3.Ilonyuenue
M300paXeHUH ¢
TIOMOIIIBIO JIMH3.

4. TlpuHumn
JEACTBUSA
(dboToanmapara,
MHUKpPOCKOTa u
TeJecKoIa.

5.Mogenb rnasa.

Jlabopamopnvie

padomul u onvimol.
1.ITonyuenue

[TonyyeHne moOA KOHTPOJEM Tieaarora W300paKeHHd C
MTOMOII[HIO COOMPAIOIIEH U pACCEUBAIONICH JTUH3.
OnpezneneHue ¢ OMOPOH Ha AalTOPUTM Pa3padOTaHHOTO
COBMECTHO C TMenaroroM (OKYyCHOIO pacCTOSHUS U
ONTUYECKOM CHIIBI COOMPAFOIIEH JTUH3BI.

AHaJIM3 COBMECTHO C TIEJAaroroM yCTPOWCTBA W MPHUHIIMIIA
NeHCTBUS HEKOTOPBIX ONTUYECKUX puOOpPOB:
doroanmapara, MUKpockora, Teneckona (MC — Ouonorws,
ACTPOHOMHUS ).

AHaiM3 ¢ OMOpO HA TEXHOJOTMYECKYI0 KapTy O[T

PYKOBOJICTBOM  Iefarora SIBJICHHM  ONHM30PYKOCTH U
JNAaTbHO30PKOCTH, TMpuHLHUNA JedcTtBus ouykoB (MC —
OuosorHs).
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n300pakeHnii ¢
TIOMOIIIBIO
coOuparorniei
JIVH3BI.
2.0npenenenue
dboxycHOTO
paccrosaHus u
ONTHUYECKON CHIIBI
coOuparornieit
JIH3bBI
DIIEKTPOHHAS
JIEMOHCTpAITHS ).

(wm

Pa3io:xenne
0eJI0ro cBeTa
B cniekTp (3 u)

Pasznoscenue benoco
céema 8  cnekmp.
Onvimer  Hvromona.
Cnoorcernue
CNeKMPAbHbIX
yeemos.  Jucnepcus
ceema.
Hemoncmpayuu
1.Pa3nmoxenue
0eoro cBeTa B
CIICKTD.
2.1lonyuenue
Oenmoro cmera Ipu
CIIO)KEHHHU  CBETa
Pa3HBIX I[BETOB.
Jlabopamopmuvie
padomul u onvimol.

1. OnbITH I10
Pa3lIoKEHUIO
0eoro cBeTta B
CIIEKTP.

2. OnBITEI (0}

BOCIIpHUATHUIO LIBETA
NPEMETOB TPU HX
HaOJIOICHUH Yepe3
I[BETOBBIC

(GUITBTPHI.

HabmoneHne COBMECTHO € TENaroromM IO Pas3iokKeHUIO
0eJoro cBeTa B CHEKTP.

Habmonenne u oObscHeHHMEe Ha 0a30BOM ypOBHE TIOJ
PYKOBOJICTBOM TII€[larora OMNBITOB MO MOJYYEHHIO OeIoro
CBETa MPH CII0)KEHUH CBETA Pa3HBIX IIBETOB.

[TpoBenenne u OOBSICHEHHE TOJ PYKOBOJICTBOM IIeAarora
ONBITOB 10 BOCIPHUATHIO I[BETa TIPEAMETOB TPU HX
HaOJFOZICHUH Yepe3 IBETOBBIC (PYIIBTPHI (LIBETHBIC OYKH).

Pa3znen 12. KBanroBbie siBiaenus (17 4)

Hcenyckanue
U NOTJIOILEeHU
e

CBeTa aTOMOM
49

Onwvimuol
Pezepghopoa u
IJIaHEeTapHas MOJENb
aToMma. Mojens aTroma
bopa. Hcnyckanue u
noznoujerue ceema
amomoM. Keanmeoi.

OOcyxaeHue C TOMOIIBIO [efarora IUeIu OIbITOB
Pesepdopna mo wuccreqoBaHHMIO aTOMOB, BBIIBIIKEHUE
TUIOTE3 O BO3MOXKHBIX PE3yJIbTaTaxX OINbITOB B 3aBUCUMOCTHU
OT TIPEANOJaraéMoro CTPOSHHUS aTOMOB, (popMmyIHpoBaHUE
BBIBOJIOB U3 PE3YJIbTATOB OIBITOB.

OOcyxeHrne ¢ Omopoil Ha TEXHOJIOTHMYECKYI0 KapTy IO
PYKOBOJICTBOM  IIe/larora MIPOTHUBOPEYUH  IJIAHETAPHOU
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Jlunetiuamoie

MOJEIM aToMa U OCHOBaHWM Juis TUnore3sl bopa o

CneKmpubl. CTaIlOHAPHBIX OPOUTAX ANEKTPOHOB.

HabmiogeHnne CcoBMECTHO C MENaroroM CIUIOIIHBIX U
JUHENYaThIX CIHEKTPOB H3JIyYEHHUS PA3JIUYHbIX BELIECTB.
OObsicHeHHE C ONOpodM Ha JUAAKTUYECKUH MaTepHhai
JMHENYaThIX CIEKTPOB U3ITyUYCHHUS.

Crpoenne PagunoaktuBHOCTh. | OOCYX/I€HHE COBMECTHO C MEJAaroroM BO3MOKHBIX THIIOTE3

aTOMHOI0 Anvgha-, bema-  u | 0 MOJEISIX CTPOCHUS SAPA.

siapa (6 1) ecamma-uzaydenus. | OnpeneneHue 1o cXxeMe ¢ UCHOJIb30BAHUEM METOJAMYECKOTO

CtpoeHue aTOMHOIO
aapa. Hyknounas
Mooenb amomMHO20
a0pa. Uszomonwi.

Paouoaxmusnuie
npespaujenus. Ilepuoo
noaypacnaoa
AmMoMHbIX 510€ep.

Hemoncmpayuu

1. Cniextpsl
W3ITy9eHUS "
TIOTJIOLIEHHUSI.

2. CriekTpsl
Pa3TUYHBIX Ta30B.

3. CnexTp Bomopoa.

4. HaOmroneuue
TPEKOB B Kamepe
Bunbcona.

Jlabopamopnvie

padomsl u onvimol.

1. Habnooenue
CHIIOUHBIX u
JIUHEUYamulx
CNneKmpog
U3TTYYEeHUs.

2. UccnenoBanue
TPEKOB:
U3MepeHue
SHEPTUU YaCTHIIBI
0  TOPMO3HOMY
MyTH (no
dhoTorpadusim)
(WK 3IEeKTpOHHAs
JTEMOHCTpALHS).

MaTepuaia MoJ PyKOBOACTBOM IIeJjarora cocrtaBa sifiep IO
3a/laHHBIM MAacCOBBIM U 3aps10BBIM YHCIIaM U 10 MOJI0KEHUIO
B IepHoAnYecKoi cucreme eMeHToB (MC — xumus).
AHanu3 C ONOpOM Ha TEXHOJOTMYECKYI0 KapTy TOJ
PYKOBOJCTBOM TI€/arora M3MEHEHUs COCTaBa sijipa U €ro
NOJIOKEHUSI B IEPUOJUYECKOM CHUCTEME IIpU Vv -
paaroakTuBHOCTH (MC — xummus).

HccnenoBaHue ¢ MOMOIIBIO NIEAArora TPEKOB v -4acTHIL 110
rOoTOBBIM (poTorpadusim.

HaGnronenne 3a pgeMoHcTpauueil paboThl  U3MEpeHUs
paauanoHHoro (poHa C TOMOIIBIO JO3UMETpa, OLIEHKA €ro
UHTEHCUBHOCTH.

AHaiaM3  COBMECTHO C  MEJaroroM  OHMOJIOIMYECKHUX
U3MEHEHUH, IPOUCXOAIIUX MO/ IeHICTBUEM PaIHOAKTUBHBIX
nznyuyenuii (MC — Guonorus).

HaGnronenue JI€MOHCTpaIuU 00 UCIIOJIb30BaHUE
paZnoaKTHBHBIX W3ny4YeHnuii B Meaunune (MC — OGuonorus).
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Snepubie
peakuuu (7 4)

SnepHble peakiuu.

3aKOHBl  COXpPAaHEHUs
3aps0BOTO u
MaccoBOI'0 quced.
OHepeus Ce8A3U

amomuwix s0ep. Césa3v
maccoel U IHepauu.
Peaxyuu cunmesza u
oeneHus sa0ep.
Hcemounuxu  snepeuu
Connya u 36é30 (MC).
SnepHas
SHEpreTHKa.
eticmeus
PAOUOAKMUBHBIX
USTTYYEHULl HA JHCUBbIe
opeanusmol (MC).

Hemoncmpayuu

1.PaGota cuéruuka
MOHHM3UPYIOIIIX
W3JTYyYEHH.

2. Peructpanus
U3ITy4eHUs
MPUPOTHBIX
MUHEPAJIOB u
MPOIYKTOB.

Jlabopamopnuvie

padomul u onvimol.
1.3mepenue
pPaZOaKTUBHOTO
dona (wm
DIIEKTPOHHAS
JIEMOHCTpAITHS ).

Pemienne TUMOBBIX pacyE€THBIX 3a7ad B 1—2 AelCTBUS C
OMOpOl Ha aJropuT™M, MNPEABAPUTEIBHO pPa300paHHBII
COBMECTHO C II€IaroroM ¢ HCIOJIb30BAHUEM 3aKOHOB
COXpaHEHHUS MAacCCOBBIX U 3apsA0OBBIX YUCEN Ha ONpeeIeHUE
pE3yIbTAaTOB SAJIEPHBIX PEAKIUI; aHAJIN3 BO3MOYKHOCTH WJIU
HEBO3MO>KHOCTH SIZIEPHON PEaKILIUHU.

OueHka C NOMOILIBIO TN€AAarora 3HEPruu CBA3U SIEP C
UCTIOJIb30BaHuEM (popMyIIbl DWHIITEHHA.

OOcyxaeHue COBMECTHO C  MEJaroroM MepcleKTHB
MCIIOJIb30BAHUS YIIPABISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
OOcyxeHre COBMECTHO C TMEJaroroM IMpeuMyLIeCTB U
DKOJIOTMYECKUX  MpOOJIeM,  CBSI3aHHBIX C  SIJEPHOMN
suepretukoit (MC — skosorus).

[HoBTOpUTENLHO-0000IAOIINIT MOAYJIb (9 4)

Cucremarusan
usi v
o0oO0mieHue
MPEeIMETHOTO
CoJIepKaHUs

Y OTIbITa
NeSITeTbHOCTH,
npuoOpeTEHHO
TO TIpH
W3Y4YCHHUH
BCEro Kypca
buzuku

O60061eHue
COJIEp’KaHUsl KaxXA0ro
u3 OCHOBHBIX
pas3zenoB Kypca
bu3uKU:
MEXAHUYECKUE,
TEIUIOBBIE,
AJIIEKTPOMArHUTHBIE,
KBAHTOBBIE SIBJICHUS.

Hayunsb1it METOJ
MO3HaHUSI U €ro
peannzanus B
bU3IIEeCKUX
UCCJIEIOBaHUSIX.

BrimonHeHre ¢ MOMOIBI0 Tenarora y4eOHBIX 3aaHui,

TpeOyIOmmx JEMOHCTpPALIHI KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIIUX ECTECTBEHHOHAYYHYI0 TI'PAMOTHOCTH:
NPUMEHEHUs  MOJYYEHHbIX 3HAHUW [ HAy4dHOTO

00BICHEHUS (PU3NYCCKUX SBJIICHUM B OKPY>KAIOIICH TPUPOIE
Y TIOBCETHEBHOW JKU3HM, a TAKXK€ BBISIBICHUS (U3UUECKUX
OCHOB psAJla COBPEMEHHBIX TEXHOJIOTUH; TNPUMEHEHUS
OCBOEHHBIX 3KCIIEPUMEHTAIBHBIX YMEHUM AJIS UCCIIET0BAHUS
(bU3UYECKUX SIBJICHUH, B TOM YUCJIE JIJIs1 TPOBEPKHU TUIIOTE3 U
BBISIBJIEHUS 3aKOHOMEPHOCTEMN.

Pemienne TUMOBBIX pacyE€THBIX 3amad B |—2 AeHCTBUS C
OTMOpOM Ha aJropuT™M, TMPEABAPUTEIHHO pPa300paHHBII
COBMECTHO C TI€aroroM, B TOM YHCJI€ MPEIOJIararoinx
UCTIONb30BaHUE (PU3UYECKOW MOJENM M OCHOBAaHHBIX Ha
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CBsi3b  (U3UKH W | COCPIKAHUU PA3IMYHBIX Pa3/ieioB Kypca (PH3UKH.
COBPEMEHHBIX
TEXHOJIOTHH B 00J1aCTH
nepesavun
uHdopmanuu,
DHEPreTHKE,
TPaHCIIOPTE

IHoypouHoe miIaHMpPOBaHMeE.

duzuka 7 kiaacc.

Ne

Tema ypoxa.

Paznen 1. @usuka u €€ poJib B MO3HAHUU OKPYKa0IIero Mmupa. (64)

Qusuka- Hayka o npupoode. (2u)

BBoausbiit unctpykrax no Th. @usuka — Hayka o npupoje. SABIeHUs TPUPOIbI.

Dduznyeckue sIBICHU: MCXAaHUYCCKHE, TCIUIOBBIC, DJICKTPUICCKUC, MATHUTHBIC,
CBC€TOBBIC, 3BYKOBBIC.

Qusuueckue genudumbl. (24)

dusnueckue BeIMUnHbL. M3Mepenne Gpu3n4eckux BeITUdrH.

®usznyeckue npudopsl. [lorpenHocts n3mMepenunit. MexayHapoaHas cucrema
enuunil. Uuctpykrax no Th. Jlabopatopras pabora Nel: «OnpeneneHue EHLI

ACJICHUA U3MEPUTEIBLHOI'O n[21/160[za>>

Ecmecmeenno-nayunsiii memoo nosnanus. (24)

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKU U3Y4alOT IPUPOAY.

EctectBenHO-HayuHBIN MeTO Mo3HaHUA. Onucanue pU3NIeCKuX SBICHUI ¢
IOMOIIBIO MOJICIIEN.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUSI 0 CTPOEHNH BellecTBa. (S4)
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Cmpoenue sewecmea (14)

CrpoeHue BeniecTBa: aToMbl U MOJIEKYJIbI, UX pa3MEpHI.

Jlsusicenue u 63aumoodeticmeaue uacmuy eewyecmaa. (24)

JIBro>keHue yactuil Beniecta. CBs3b CKOPOCTH ABUKEHUS YaCTHUIL C TEMIIEPATYPOU.

BpoyHnoBckoe nBuwxkenue, nuddysusa. BzaumoaeiicTBie yacTHIl BeleCTBA:
MIPUTSKEHUE U OTTAJIKUBAHUE.

Aepezammuvie cocmosnus eeujecmsa (24)

10

AFpeFaTHLIe COCTOSAAHUA BCUICCTBA: CTPOCHUC I'a30B, )KHI[KOCTeﬁ u TBépI[bIX TCII.

11

BzanMocss3b MCKOY CBOMCTBaAMH BCUICCTB B PA3HBIX arp€raTHbIX COCTOSAHUAX U UX
ATOMHO-MOJICKYJIAPHBIM CTPOCHHCM. OcobenHocTH arperaTHbix COCTOSIHUH BOJBI.

12

KOHTQOJ’IBHaH paﬁoTa Nel no Teme «IlepBoHavYajbHbIE CBEICHUS 0 CTPOECHHUH
BCIIIECCTBA»

Paznen 3. [IBuxenue u B3aumoaeincTeue tea. (2149)

Mexanuueckoe osudicerue (3u)

13

PaGora nag ommOkamu. Mexanndeckoe qBUkKeHHE. PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBIKEHHE.

14

Cxopoctb. CpenHssi CKOpOoCTh IPY HEPABHOMEPHOM JIBUKEHHH.

15

Pacuér myTu u BpeMeHU IBUKECHUS

Unepyus, macca, nnomnocmo. (4u)

16

SIBrnenne nHepuun. 3aKOH UHEPIIUH.

62




17

B3aHMO,H€I>'ICTBPIe TCJI KaK MpU4YrHa U3MCHCHUS CKOPOCTU IBUKCHUA TCII.

18 Macca kak Mepa HUHEPTHOCTH TeJa.

19 [TmotHOCTH BemecTBa. CBSA3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BhEMA
BetecTBa. Mucrpykrax no Th. JJaboparopras pabora Ne2 «Ompenenenue
IUIOTHOCTH TBEPAOTO TEIay

20 KonTpoabHas padora Ne2 no reme «Macca, NIOTHOCTh, 00bEMY
Cuna. Buowl cun. (144)

21 Pabota Han ommoOkamu. Criia Kak XapaKTEepPUCTHKA B3aUMOICHCTBHUS TEI.

22 SIsnenne tarorenus. Cuiaa TIKECTH

23 Cuna ynpyroctu. Uacrpykraxk o Th. JlaboparopHas pabora Ne3 «3aBHCHMOCTb
pactsbkeHus (aedhopMaItim) MpyKUHBL OT TPUI0KEHHOW CHITBD)

24 3akon ['yka. Pemenne 3agau. CamocrositenbHas padora.

25 Bec tema. HeBecoMOCTb.

26 Enunuiet cuiibl. CBA3b MEXKY CHUJION TSYKECTH M MAacCOM Tena.

27 Cuiia TSOKECTH Ha APYTHX IJIaHeTaX.

28 Junamomertp. M3smMepenue cuiisl ¢ TOMOIIBIO JTHHAMOMETPA.

29 CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHON MpsiMOl. PaBHOAEHCTBYIOIIAs CUJI.

30 Cuna tpeHus

31 TpeHue CKOJIbKEHUS U TPEHHUE TTOKOS.
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32

KontpoabHas padora Ne3 no teme «CiJjibl B IPpUpoae».

33 Pabora Hag ommOkamu. TpeHue B IpUpoJie U TEXHUKE.
Pa3znen 4. JlaBiieHre TBEPABIX TeJl, dKHUAKOCTEN U ra3oB. (214)
Jlaenenue. Ilepedaua oasnenus meeépovimu meiamu, HCUOKOCMAMU U 2azamu. (34)
34 Hasnenue. CriocoObl yMEHbBILICHUS U YBETUUCHUS JTABICHHUS.
35 JlaBnenue raza. 3aBUCUMOCTD JaBJICHUA Ta3a OT 00bEMa, TEMIIEPATYPHI.
36 [lepenaua naBneHus TBEPABIMU TEIAMH, KUJKOCTAMHU U razamu. 3akoH [lackais.
[THeBMaTHYeCKUE MAILIUHBI.
Jlaenenue scuoxocmu (5u)
37 3aBUCUMOCTD JABJICHUS KUIKOCTH OT TTyOHHBI.
38 I'mapocraTnyeckuii mapagokc.
39 Pacuét naBieHwus )KUAKOCTH HA JIHO M CTEHKH cocyna. Pemenue 3amay.
40 Coobmaromuecs cocyabl. CamocTosTenbHas padboTa.
41 ['mpapaBnuyeckue MEXaHU3MBI.
Ammocgheproe daenenue. (64)
42 ATtMmocdepa 3emu 1 aTMOCPEPHOE 1aBIICHUE.
43 [TpuyuHBI CyIIECTBOBAHUS BO3IYIITHOW 000IOUYKH 3EMITH.
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44

OneiT Toppuuennu

45 N3mepenne atmocdepHoro nasienus. Pemenue 3amad.
46 3aBUCUMOCTb aTMOC(EPHOTO JaBICHUS OT BHICOTHI HaJl yPOBHEM MOPSI.
47 [Tpubops! amst n3MepeHust aTMOCPEPHOTO JTABICHHUS
eticmsue scuoxocmu u 2aza Ha nocpyricéHHoe 8 Hux meno. (74)
48 JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJO.
49 BriTankuBarorias (apxuMei0Ba) CUia.
50 3akon Apxumena. Macrpykraxk o Th. JlaboparopHas padora Ne4 «Onpenenenue
BBITAJIKMBAIOIICH CUJIbI, ICUCTBYIONICH Ha TEJIO, MOTPYKEHHOE B KUIAKOCTHY
51 [InaBanue Tei.
52 [lnaBanue cyqoB.
53 BoznyxoruiaBanue.
54 KontpoabsHas padora Ne4 no teme «/laBjieHuey.
Paznen 5. PaGora u MmomHoOCTh. JDHeprus. (124)
Paboma u mownocme. (3u)
55 Pa6ora Hax ommbkamu. Mexannyeckas paborta.
56 Enunune pabotsl. Pemenue 3amay.
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57 MoimHocTh. CamocTosTenbHas padoTa.
Ilpocmuie mexanuzmoi. (5u)

58 [IpocThie MexaHU3MBI: pbIyar, 0JI0K, HaKJIOHHAs IIOCKOCTb. [IpaBuio paBHOBecus
poruara. Mucrpykrax no Th. JIaboparopHas pabora NeS «MccnenoBanue ycnoBui

ABHOBECHS pblyara»

59 [IpuMeHeHne npaBuiia paBHOBECHS phluara K OJIOKY.

60 «30J710TO€ MPABUIIO» MEXAHUKH.

61 KITZI npocTeix Mexanu3MoB. Pemienue 3aaau.

62 IIpocTeie MexaHU3MBI B OBITY U TexHHKe. CaMocTosITeIbHas padoTa.
Mexanuueckas suepeus. (44)

63 Mexanuueckasi YHeprusl.

64 Kunernueckast u noreHuuanbHas sHeprus. Pemienue 3amay.

65 Hroropas KoHTpoabHas padora.

66 [IpeBpainieHre 01HOTO BU]a MEXaHUYECKOM sHEpruu B Apyroi. Pabora Han
omuOKamMu

67 3aKOH COXpaHEHUs SHEPTUU B MEXAHHUKE.

68 [ToBTOpenue. [loaBenenne UTOroB roaa.
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dusuka 8 kiaacc.

No Tema ypoka.
Paznen 1. TeroBble siBjieHus. (284)
CmpoeHue u ceoticmsa eewjecmsa. (74)

1 BBoanelii nHcTpykTax no Th. OCHOBHBIE ONOKEHHS MOJIEKYJIIPHO-KNHETHYECKON
TEOPHH CTPOCHUS BEIIECTBA.

2 Macca u pa3Mepbl aTOMOB U MOJIEKY!I.

3 OMBITHI, TOATBEPKIAIONINE OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO-KMHETHIECKOM
Teopur. BxonHas KOHTpoJbHasA padora Nel.

4 Pabota nax ommbkamu. Mojenu TBEPAOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSTHUHN
BeIlleCTBA.

5 OOBsicHEHHE CBOMCTB Ia30B, KUIAKOCTEH M TBEPABIX TEJI HA OCHOBE IMOJI0KCHHMA
MOJIEKYJISIPHO-KMHETHUECKOU TEOPHH.

6 CmaunBaHuE M KallWUISIPHBIE SIBJIEHUA. TEeII0BOE pacCIIMpEeHHE U CKaTHe.

7 Temneparypa.
Tennoswie npoyeccul. (21u)

8 CBs13b TEMIIEPATYPHI CO CKOPOCTHIO TETNIOBOTO JBUYKEHUS

9 KontpoJbHas pagora Ne2 1o Teme: «ArperaTHble COCTOSIHUSI BeLIeCTBA»

10 Pabota Hax ommbOkamu. BHyTpeHHSs SHEPTHS.

11 CnocoObl U3MEHEHUS BHYTPEHHEH YHEPTrHH: TeIUIoNepeiada U COBEpIIEHUE paOOTHI.

12 Buasl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHHUE.
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13

KoanyecTBO TEIUIOTHI.

14 VY nenpHas TEIIIOEMKOCTh BELIECTBA.

15 TennooOMeH U TETIOBOE PaBHOBECHE.

16 YpaBHEHHE TEIIOBOTO OaslaHca.

17 [1naBneHue u OTBEpACBAaHUE KPUCTAIITMYECKUX BEIIECTB.

18 VY enpHas TEIIOTA IJIaBICHUS.

19 [TapooGpazoBaHue U KOHICHCAIHSL.

20 Hcnapenue.

21 Kunenue.

22 VY nenpHas TEIIoTa MapooOpa3oBaHUsI.

23 3aBUCHUMOCTh TEMIIEpaTypbl KUIIEHUS OT aTMOC(EPHOTO J1aBICHUS.

24 Brnaxxnocts Bo3nyxa. UHcTpykraxk o Th. JlaGopaTopnas padora Nel «Onpenenenue
OTHOCHUTENIbHOM BJIaXKHOCTU BO3IYyXa»

25 OHeprus ToIMBa. Y ieJbHasl TEMJI0Ta CTOPAHHUS.

26 [Ipunumns! padotsl Temnosbix aBurareneil. KI1J[ reroBoro apurarens. TerioBble
JBUTATEIH U 3alllMTa OKPY>KAIOIIEH CPEIbI.

27 Kontpoabnas padora Ne3 no teme «TenaoBblie siBa1eHUSIY.

28 Pabota Hax ommbOkaMu. 3aKOH COXpaHEHUS U TIPEBPAIICHHS SHEPTHUHU B TEIIOBBIX

IpoLeccax.
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Paznen 2. DiaekTpuyecKkue U MATHUTHBIE siBJIeHHs. (374)

Onexmpuueckue 3apsovl. 3apscennvie mena u ux ezaumooeticmsue.(74)

29 Dnektpuzarys Tel. [[Ba posa dIeKTPUIEeCKUX 3apsiioB.

30 3akoH KyinoHa.

31 DnexTpuueckoe nojie. Hampspk€HHOCTH 37K TPUUECKOTo TOJIs.

32 [IpuHuuMn cynepno3uuu JEKTPUUECKUX MOEH.

33 BBoanslii nnctpykrax no Th. Hocurenu anekrpudeckux 3apsaoB. DIeMeHTapHbIN
aneKkTpuueckuii 3apsa. CtpoeHue atoma.

34 [IpoBOIHMKY M AUDIIEKTPUKHU.

35 3aK0H COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
Tlocmosnuwiii snekmpuyeckuti mox. (174)

36 DNeKTpUUECKUN TOK. Y CJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.

37 HcTouHMKH TOCTOSHHOTO TOKA.

38 JIeicTBHSI STEKTPHUECKOTO TOKA (TEIIOBOE, XUMHUECKOE, MATHUTHOE).

39 DNEKTPUYECKHUM TOK B )KHJIKOCTSIX U ra3ax.

40 DneKkTpruyecKas 1erb.

41 Cuna toka. Uuctpykrax no Th. Jlaboparopnas pabora No2 «M3mepenue u

PETYJIUPOBAHUE CUJIBI TOKA»

69




42 Onextpuueckoe Hanpspkerue. Muerpykrax no Th. JlabopaTopnas padora Ne3
«3MepeHne 1 peryaInpoBaHne HAMPSKCHUS

43 ConpoTuBieHHE TPOBOAHMKA.

44 VY ienpHO€e CONPOTUBIICHUE BEILIECTBA.

45 3akon Oma 1S ydyacTKa LernH.

46 KonTpoabHas padora Ne4 no reme: «aexkrpudeckuii Tok. Hanpsiskenue.»

47 Pabota Hax ommbOkamu. [TocinenoBareabHOE COSTMHEHNUE ITPOBOTHUKOB.

48 [apannensHoe coequHeHne MpoBoAHUKOB. MHcTpykTaxk o Th. JlaGopaTtopHas
paborta Ne4 «[IpoBepka npaBuia s CUIbI TOKA MMPU HapaIeTbHOM COSIMHEHUN

€3UCTOPOBY

49 Pabora u MmoutHOCTB 35ekTpuueckoro Toka. Mucrpykrax mo Th. JTaGoparopHas
pabota Ne5 «Onpenenenue paboThl ASKTPHYECKOTO TOKA, UAYIIETO YePe3 PE3UCTOPY

50 3akon Jlxoymst — Jlenna.

51 KonTpoabHas padora NeS no reme «PadoTa 1 MOIHOCTD 3JEKTPHYECKOT0
TOKAY.

52 Pabota Hax ommbOKkaMu. DIEKTPUUYECKHUE LIETTH U MTOTPEOUTEITN IICKTPHUECKOM
SHEpPruu B OBITY.

53 KopoTtkoe 3ambikanue.
Macnumnvle senenus. (64)

54 ITocTtosnable MaruuTel. B3auMoaeiicTBHE ITIOCTOSHHBEIX MAarHUTOB.

55 MaruunTtHOoe ose. MaruuTHoe 1oJjie 3eMiId 1 €ro 3HaYEeHUE [UIS J)KU3HU Ha 3eMIIE.

56 OnbIT OpcTeaa. MarHuTHoOE MoJie JIEKTpUYecKoro Toka. [Ipumenenne

OJICKTPOMArHuTOB B TCXHUKE.
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57

JlelicTBME MAarHUTHOTO ITOJISI HA IPOBOJHUK.

58 JleficTBHE€ MarHUTHOTO 110JI1 Ha IPOBOJIHUK C TOKOM.

59 DNEeKTPOABUTATEIb MOCTOSTHHOTO TOKa. VICTIONb30BaHME 3JIEKTPOABUTATEIICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
OnexmpomacHumuas uHOykyus (44)

60 OnbiThl Papajes. SABneHne 3JeKTPOMarHuTHOM MHTYKITUH.

61 IIpaBuio Jlenna

62 Onextporeneparop. CriocoObl MOTyYSHHS HNEKTPHUECKON IHEPTUH.

63 DNEeKTPOCTAaHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUH.

64 [ToBTOpenue. «nexTpuueckuil Tok. Pabota n MOLTHOCTD AIEKTPUUECKOTO TOKa»

65 HUroroBas kKoHTpOJbHAS padoTa Ne6.

66 [ToBTOpeHnue. «InexTpuueckuil Tok. PaboTa u MOIIHOCTD INEKTPUUECKOTO TOKAY.
Pabora Haj ommOKamu.

67 IToBTOpeHue. « TemIoBkIE IBICHUSY.

68 IToBTOpEHME. «ATperatHble cOCTOSIHUS BeulecTBa». lloaBenene uToros roaa.

du3uka 9 Kiaacc.

No

Tema ypoxa.

Pa3nen 1. Mexanuueckue siBjaeHus. (404)
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Mexanuuecxoe 0gudicerue u cnocodwl e2o onucanusi.(104)

BBoanslii nHCTpYyKTax no Th. Mexanndeckoe aBuxeHue. MartepruanbHas TOUKa.
Cucrema orcyéra.

2 OTHOCUTENHPHOCTh MEXaHUYECKOTO JIBIYKCHUS.

3 PaBHoMepHOe npsiMoJinHeliHOe IBUKeHne. BxoaHasi KOHTpoabHAas padora Nel.

4 HepaBHoMepHOE npsiMOTMHEIHOE ABMKEHUE.

5 Cpenusis 1 MTHOBEHHAsi CKOPOCTb TeJla TP HEPABHOMEPHOM JBUKEHUU.

6 Yckopenue. PaBHOYCKOPEHHOE NPAMOJIIMHENHOE JBUKECHUE.

7 CBobOoaHoe nagenne. OnwIThl [anumnes.

8 Huctpykrax no Th. JIaboparopnas padota Nel «OnpeneneHue yCKOPEHHs Tela IPH
PaBHOYCKOPEHHOM JIBHYKCHUH 110 HAKJIOHHOW IJIOCKOCTHY

9 PaBHOMepHOE ABMX)EHUE TI0 OKpYy)HOCTH. [leprnoa u yacTora oOparieHus.

10 JluHeitHas U yrioBasi CKOPOCTH.

11 LentpocTpemurenbHoe yckopenue. Pemienue 3aaay.
Bzaumooeticmeue men.(20u)

12 IIepssiit 3axk0H HbroTOHA.

13 Bropoii 3akon HeroToHa.

14 Bropoii 3akon Herotona. Pemenue 3agay.
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15

Tpernii 3akoH HproTOHA.

16 [TpuHIMIT Cyneprno3uIuy CUJL.

17 Cuna ynpyroctu. 3akoH ['yka.

18 Unctpykrax no Th. JIabopaTtopHas padora No2 «OnpeneneHune skECTKOCTH
IPYXKUHBDY

19 Cuna TpeHus: cuiia TPEeHUs CKOJIbKEHUS, CHJIa TPEHUS TIOKOA, APYTre BUbI TPSHUS.

20 Cuna Tsxectu. Pemenue 3anay.

21 3aKkOH BCEMHUPHOTO TArOTeHUs. Penenne 3anay.

22 YckopeHne cBOOOTHOTO Ta/ICHHS.

23 JIBmxenue mmaHeT BOKpyr ComHIa.

24 ITepBas kocMuyecKas CKOPOCTb.

25 HesecoMocTs 1 nieperpysku.

26 PaBHOBECHE MaTepHAIBHON TOUYKHU.

27 AOGCOTIOTHO TBEPAOE TEIO.

28 PaBHOBecue TBEpAOro TeNa ¢ 3aKPEIIEHHON OChIO BPAIICHHUS.

29 MOMEHT CUIIBI.

30 LlenTp TsxecTH.
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3axonvl coxpanenus. (10u)

31 Nmnynsc Tena. M3menenne umiynbsca. UMImyJsibC CUIIBL.

32 3aKoH coXpaHEeHHs UMITyJbca. Penenue 3anay.

33 PeakTuBHOE IBUXEHUE.

34 Mexanundeckas paboTa U MOIITHOCTb.

35 Pabota cun TskecTH, ynpyroctu, TpeHuUsI.

36 CBs3b SHEPTHH U pabOTHI.

37 [ToTrenumanpHas SHEpTUs TeJa, HOJHATOrO HAJl IOBEPXHOCTHIO 3€MIIH.
[loTeHumanpHast SJHEPTUSL CKATON TIPYKUHBI.

38 Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPIUH.

39 3aKOH COXpaHEHUs] MEXaHUYECKON YHEPTHH.

40 KonTpoJsbnasi pabora Ne2 no teme «3aKOHbI IBHKEHUSI U B3aMMOJCHCTBUID).
Pa3nen 2. Mexanudyeckue Kojie0aHusi M BOJIHBI.(154)
Mexanuueckue konebanus.(74)

41 Pabora Hag ommbOkamu. KonebarenbHoe JBIKEHUE.

42 OcHOBHbIE XapaKTEPUCTUKH KOJIEOAHUN: EPUOJ, YACTOTA, AMILJIUTY/a.

43 Marematuueckue u npy>XkuHHbIC MassTHUKA. MHcTpykTaxk o Th. JlabopaTopHas

pab6ota Ne 3 «OnpeieneHrne YacTOThl U Iepro/ia KOIeOaHUH MaTeMaTHIECKOTO
MAasSgTHUKAY
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44 [IpeBpatenue sHEPrur Npu KoaeOaTEIbHOM JIBHKEHUH.

45 3aryxaromme KoieOaHusl.

46 BrinyxaeHHbIE KOJTEOaHUS.

47 Pe3onanc.
Mexanuuecxue onnul. 38yK.(8u)

48 BBoauelii nHctpykrax no Th. Mexannueckue BoiaHbl. CBONCTBA MEXaHUYECKUX
BOJIH.

49 IIponosbpHBIE U NTONIEPEYHBIE BOIHBI.

50 JInvHa BOJIHBI M CKOPOCTh €€ pacpOCTPaHEHUS.

51 MexaHn4ecKkne BOJIHBI B TBEPIOM TeENE, CEUCMUYECKUE BOJIHBI.

52 3Byk. MH(Dpa3ByK U yIbTpa3ByK.

53 I'poMKOCTB 3ByKa M BBICOTA TOHA.

54 OTtpaxkeHue 3ByKa.

55 KonTpoJsbnas padora Ne3 no teme: «Mexanuyeckue KoJae0aHNs U BOJHbD)
Pa3z1e.11 3. 3JIeKTpOMaI‘HI/ITHOC MoJi€ U DJICKTPOMAIrHUTHbIC BOJIHbBI.
(84)
Onekmpomaznumnoe noe u 21eKMpomMazHumusle 80Hbl. (8u)

56 Pabota Hag ommbOkaMu. DIEKTPOMarHuTHOE TOJIE.
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57 DNEeKTPOMArHUTHbIE BOJHBI.

58 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

59 [IIkana 31€KTPOMarHUTHBIX BOJIH.

60 Hcnonb3oBaHue 3IEKTPOMAarHUTHBIX BOJIH ISl COTOBOM CBSI3U.

61 DJIEKTpOMarHuTHas IpUpoJia CBETA.

62 CkopocTs cBeTa.

63 BouiHOBBIE CBOMCTBA CBETA.

64 KontpoabHas padora Ne4 no teme «JjieKTpUYeCKHe U MATHUTHBIE SIBJCHUSL.»
Pa3znen 4. CBeroBble siBjeHud. (154)
3axonvl pacnpocmpanenus ceema. (64)

65 Pabora Hax ommbOkamu. JlyueBast Mosiens cBeta. MicTouHuku cBera.

66 [IpsimonuneitHoe pacnipocTpaneHue cBeta. 3atmMeHus ConHua u JIyHsbL.

67 Otpaxenue ceta. [lockoe 3epkaiio. 3aK0H OTpakeHHsI CBETA.

68 [Ipenomienue cBeta. 3aKOH MPEIOMIICHUS CBETA.

69 [TonHOE BHYTpEHHE OTpaKEHUE CBETA.

70 Hcnonb3oBaHne MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOIAX.
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JIun3vl u onmuueckue npubopwl. (64)

71 JInnza.

72 Xon nyueit B tun3e. Uuctpykrax no Th. Jlaboparopnas patota Ne 4 «Ilonyuenue
M300paXKEHUH ¢ MOMOIILIO COOMPAIOIICH THH3BDY

73 OnTtuueckas cuctema QoTtoarrapara.

74 OnTtryeckas cuctemMa MUKPOCKOIa, TeJIECKOIa.

75 I'ma3 kak onTuueckas cucrema.

76 bnu3opykocTh U 1anbHO30PKOCTb.
Pasznooicenue benozo ceema 6 cnexmp. (3u)

77 Pasnoxxenue 6enoro csera B criektp. OnbiTel HploTOHA.

78 Cli0’)keHHEe CIEKTPAIbHBIX IIBETOB.

79 Jucnepcus ceera. TecToBas paboTa.
Pa3nen 5. KBantroBble siBjieHus. (174)
Hcnyckanue u noznowenue ceema amomom. (44)

80 OmnwiTel Pe3epdopaa u ruranerapaast MOICTb aTOMA.

81 Mogaens aroma bopa.

82 Hcnyckanue u norjonieHue CBeTa aTOMOM.

77




83

KBanThbl. JInneluaTeie CIEKTPHI.

Cmpoenue amomnozo siopa. (64)

84 PagnoakTuBHOCTE.

85 Anbpda-, 6eTa- 1 raMMa- U3ITyYCHHS.

86 CtpoeHue aTOMHOTO siIpa.

87 Hyxnonnast Mojiens aTOMHOTO sifipa. M30TOIEL.

88 PanuoakTuBHBIE IPEBPAILICHHUS.

89 KontpoabHas padora NeS no teme «CTpoeHue aToOMa M ATOMHOI0 S/IPaY

90 [Tepuona monypacmnanga aToMHbIX siaep. PaboTa Han ommbkamu.
Hoepnule peaxyuu. (74)

91 SlnepHble peakiuu.

92 3aKOHbBI COXpAHEHUS 3apsI0BOI0 U MAaCCOBOT'O YHCEII.

93 OHeprus CBA3M aTOMHBIX sIIEP.

94 CBs13b Macchl ¥ SHEPTUH.

95 Peakuuu cuHTe3a 1 aeneHusd saep.

96 Uctounrku sHeprun CosiHIA U 3BE3I.
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97 HUToroBasi KOHTpPOJbLHaA padoTa Ne6.

98 SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4YEHUN Ha )KMBbIE OPTaHU3MBI.

Pazoen 6. Iloemopumenvro-ob60dwarowuti Mooyis.

99 [ToBTOpenue. Mexanuueckue siBjeHUS. MeXaHnueCcKue KoJIeOaHus U BOJTHBI.

100 HOBTOpeHI/Ie. BJ'ICKTpOMaFHI/ITHOG ITOJIC U DJICKTPOMAIrHUTHBIC BOJIHBI.

101 | [loBropenue. CBETOBbIE SIBJICHUSI.

102 | IloBropenue. KBantoBsle siBnenus. [logsenenne nToros roaa.
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