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HOACHUTEJIBHAA 3AIIMCKA

PabGouass mporpamma mno ¢usuke s 00ydaroIIMXCs € 3aJCPKKON TMCUXUYECKOTO
pa3zButus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00I1Ier0o 0Opa3oBaHus MOATOTOBJICHA
Ha ocHoBe DenepanbHOrO0 TOCYAapCTBEHHOTO O00pa30BaTENBHOTO CTaHIApTa
ocHoBHOTO o01ero oopazosanus (Ilpuka3z Munnpocsemienus Poccun ot 31.05.2021
r. Ne 287, zapeructpupoBan MunucrepctBoMm toctuiuu Poccuiickoii dexneparuu
05.07.2021 r., per. Homep 64101) (manee — PI'OC OOO), amanTUPOBAHHON
OCHOBHOW  00pa3oBaTelbHON TMpPOrpaMMbl OCHOBHOTO  OOIIEro oOpa3oBaHUs
OoOy4JaroImmMxcs € 3aIePKKOW TICUXMYECKOrOo pPa3BUTHSA (0J00OpEHHOW pemeHueM
OYMO no obimeMy ob6pazoBanuto (mpotokoi oT 18 mapta 2022 r. Ne 1/22)) (nanee —
ITAOOIT OOO 3IIP), pabGouyeit mporpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHHS IO
npenMery «®Pusmkay, KoHnenuu npenoaaBanus ydeOHoro npeamera «dusuka» B
oOpa3oBaTeIbHBIX OpraHu3aiusax Poccuiickoir denepanuu, pean3yomnux OCHOBHBIC
o0mieoOpazoBarebHbIC  MMPOTPAMMBI,  TPOTPAMMBI  BOCIHUTAHHS, C  YYCTOM
pacnpeiesIeHHbIX 0 KJIaccaM MPOBEPSIEMbIX TPeOOBaHUU K pe3yibTaTaM OCBOCHUS
AanTUpPOBaHHOW OCHOBHOW 0Opa30BaTEIbLHOW MPOrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHus 00YUaAIOUIUXCS C 3aJIePKKOM MCUXUYECKOTO Pa3BUTHS.

Oo61mas xapakTepucTUKA y4eOHOro npeaMera « Dusnka»

VYueOnwii mnpeamer «dusukay  ABISIETCS ~ CUCTEMOOOPA3YIONIUM  JJIS
€CTECTBCHHOHAYYHBIX IPEAMETOB, ITOCKOJIbKY (U3UYECKHE 3aKOHBI MHUPO3JaHUS
SBIISIIOTCSI  OCHOBOM  COZEp)KaHUS KypCOB XUMHUH, Owojoruu, reorpadum u
acTpoHoMHH. DH3MKa BOOPYKAET OOYYAIONIUXCS HAyYHBIM METOJOM IO3HAHMSI,
MTO3BOJISFOIIUM ITOJTy4aTh 00OBEKTUBHBIC 3HAHHSA 00 OKPY KaIOIEeM MHUPE.

[Ipeamer MakcuMaabLHO HaIpaBiieH Ha (OpPMUPOBaAHUE HHTEPECA K TPUPOTHOMY
U COLMAJIbHOMY MHpPY, COBEpIICHCTBOBaHHWE TI03HABATEIILHON JIESITEILHOCTH
obyuaromuxcs ¢ 3[1P 3a cuer oBIafgeHUsS MBICTUTEILHBIMU OTICPAIIUSIMHA CPABHEHUS,
000011IeHNs, pa3BUTHE CTIOCOOHOCTH apryMEHTHPOBATh CBOC MHEHHE, (DOPMUPOBAHUE
BO3MOKHOCTEH COBMECTHOM JEATEITLHOCTH.

N3yuenne Qusuku crmocoOCTByeT pas3BuTuio y oOydaromuxcs ¢ 3I1P
MIPOCTPAHCTBEHHOTO  BOOOpakeHHs, (YHKIIMOHAILHON TPaMOTHOCTH, YMCHHS
BOCIIPUHUMATh M KPUTHYCCKH aHAIM3UPOBATh WH(OpMANWIO, IMPEACTaBICHHYIO B
pasIU4YHbIX hopMax. 3HAYMMOCTH MPEAMETa ISl PA3BUTHS KU3HEHHONH KOMIICTECHIIHH
00y4YaromuXxcs 3aKII0YACTCS B YCBOCHUN OCHOBBI (PU3MYCCKUX 3HAHUH, HEOOXOTUMBIX
JUIsS. TIOBCEJTHEBHOM JKM3HM; HABBIKOB 3J0POBOTO M OE30IMACHOTO ISl YeJoBeKa U
OKpYKaroIIe ero cpeasl oopasa Xu3Hu; GOPMUPOBAHUHN IKOJIOTUUECKON KYJIbTYPHI.

[Iporpamma oTpaxaet coaepkaHue oOydeHus npeameTy «Du3uKa» ¢ yueToM
0Cco0BIX 00pazoBaTeNbHBIX MOTpeOHOCTEN oOyuaronuxcsa ¢ 3[1P. OBnageHue naHHBIM
y4eOHBIM MPEIMETOM MPEACTABIISCT ONMPEACICHHYIO TPYAHOCTD JJIsI O0YYaIOIIUXCS C
3I1P. 310 cBsI3aHO ¢ 0COOEHHOCTSIMHU MBICIUTEIILHOU ESITEILHOCTH, IEPUOTUICCKUMU
KoJIeOaHUSMHU BHHUMaHMS, MAJIBIM 00BEMOM MaMSTH, HEJOCTATOYHOCTHIO OOIIIETO
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3amaca 3HAHUM, IOHMKEHHBIM II03HABATEIIBHBIM HMHTEPECOM M HU3KHM YPOBHEM
pEYEBOTO Pa3BUTH.

Jist mpeononeHuss TPyAHOCTEH B M3ydeHUM yuyeOHoro mnpeamera «Dusukar
HeoOXxonMMa — ajanrtauus oO0beMa M Xapakrepa ydyeOHOro wmarepuana K
MO3HABATEIbHBIM BO3MOKHOCTSIM JAHHOM KaTeropuu oOydaromMXcs, YYeT uX
OCOOEHHOCTEW pa3BUTHUS: HCIOIB30BAHUE QJITOPUTMOB, BHYTPHUIPEIMETHBIX H
MEKIIPEIMETHBIX CBS3€U, IOCTENIEHHOE YCI0KHEHUE NU3YyYaeMOro MaTepHuania.

JlaHHass nporpaMMa KOHKPETH3UPYET COAEP)KAHUE TMPEIAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSIMU OOpPa30BATENBHOIO CTAHJAPTa, PEKOMEHIYEMYIO
NOCJIEIOBATENIbBHOCTh M3YYEHUS! PA3IeioB (PU3MKH C y4ETOM MEXMNPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€d, JIOTMKM Y4yeOHOro Mpolecca, BO3PACTHBIX H
NICUXOJOTHYecKuX ocodeHHocTel oOyyvaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111€r0
oOpa3oBaHusA, ONpeNeIsieT MHUHUMAJIbHBIA HAOOp ONBITOB, JAEMOHCTpAlUH,
OPOBOAMMBIX  y4YUTelleM B Kiacce, Ja0opaTopHbIX paboOT, BBITOIHIEMBIX
00yJaromUMHCS.

Meroauueckoil OCHOBOM u3ydeHHs Kypca «Duszuka» Ha ypOBHE OCHOBHOI'O
o01ero oOpa3oBaHus ABIISIETCS CHUCTEMHO-IEATEIbHOCTHBIN MOAXO/,
00ecrneynBaouil JOCTUKEHUE JUYHOCTHBIX, METANpPEeIMETHBIX W TMPEIMETHBIX
o0Opa3oBaTeIbHBIX pe3yJIbTaTOB IIOCPEICTBOM OpraHu3auu AKTUBHOMU
MO3HABATEIBHON JEATENHHOCTH OOYYAIOUIUXCS, YTO OYEHb BaXXHO NpHU OOyUYECHUU
nereit ¢ 3I1P, s KOTOpPBIX XapaKTepHO CHUYKEHHE MM03HABATEIIbHOW aKTUBHOCTH.

Henau u 3aga4yu u3ydenusi yaeoHoro npeamera « Duzuka»

Obwue yenu w3ydeHus ydeOHOro mpenmera «Du3nka» TMPEACTABICHBI B
[TpumepHoii paboueii MporpaMMe OCHOBHOTO OOIIETO 00pa30BaHUs.

OCHOBHOM 11€7IBI0 00YUCHHMsI JIeTeH C 3aJepPKKON MCUXUYECKOTO Pa3BUTHS Ha
JAHHOM MPEIMETE SBIISIETCS: MOBBIINIEHUE COLMAIBHOW ajanTaluu AETed uepes
npuMeHeHue GU3NIECKUX 3HAHUHN Ha MPaKTHKE.

st obywarormuxes ¢ 3I1P, Tak ke, Kak ¥ 171 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHKOB,  OCBAaWBAIOIIMX  OCHOBHYIO  OOpa30oBaTeJIbHYI0  IPOrpaMMy,
JTOMHUHHPYIOIIEE 3HaYCHUE IPUOOPETAIOT TaKUE yelu, KaK:

" OCBOEHHE 3HAHUI 0 METO/IaX HAYYHOTO MMO3HAHUS PUPOJIBI U HOPMHUPOBAHUE HA
ATOW OCHOBE TMPECTABICHUHN O (PU3NIECKON KapTUHE MUPA;

" OBJIAJICHUE YMEHUSIMH MPOBOJUTH HAOJIIOACHUS TPUPOJHBIX SIBICHUM,
OMMCHIBAaTh M 0000IIaTh pe3yJabTaThl HAOIIOJCHHM, HCTOIB30BAaTh MPOCTHIC
U3MEpUTETbHBIC TPUOOPHI A M3yUYeHUs] (U3HUECKUX SBICHUN; MPEACTABIATh
pe3yabTaThl HAOMIOJICHUN WM U3MEPEHUH C MOMOIIbI0 Taldnaull, rpaduKoB U
BBUSIBJIISITH HA O3TOM OCHOBE OMIMPUYECKHME 3aBUCUMOCTH; IPUMEHSTH
MOJTyYEHHbIE 3HAHUS ISl OOBACHEHUSI PA3HOOOPA3HBIX MPUPOAHBIX SIBICHUUN U
MPOLECCOB, MPUHIIMIIOB JICMCTBHUS BAXXHEUIINX TEXHUYECKUX YCTPOMCTB, IJIS
peleHus: PuU3NYecKuX 3aj1adq;

" pa3BUTHE TO3HABATEJIBHBIX HWHTEPECOB, WHTEJUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEM, CaMOCTOSITEILHOCTH B MPUOOPETEHUN HOBBIX 3HAHUU, MPU

3



pemieHnd  (PU3MYECKUX 3a7ad U BBINOJHEHUM  HKCIEPUMEHTATbHBIX
MCCJIEI0BAHUN C UCIIOJIb30BAaHUEM MH(POPMALIMOHHBIX TEXHOJIOTHI;

" BOCHUTaHHUE YOEKIIEHHOCTU B BO3MOXXHOCTH IMO3HAHUSI 3aKOHOB MPUPOIBI, B
HEO0OXOAMMOCTH Pa3yMHOT'0 UCIOJIb30BaHUS JOCTHKEHU HAYKH U TEXHOJIOT Ul
JUTSL JaJIbHEUIIEro pa3BUTHUSL YEJIOBEUYECKOTO OOIIECTBa, YBaXKEHUS K TBOpLAM
HAyKd M TE€XHUKHU; OTHOIIEHUS K (PU3MKE KaK K AJIEMEHTY OOIleuenoBeYeCKOn
KYJIbTYPBI;

" JCIOJIb30BAHME TMOJTYUYCHHBIX 3HAHUM U YMEHUU JJIsI PEIIeHUs MPaKTUUYECKUX
3a/lay TMOBCEJHEBHOM KW3HM, oOecrieueHusi O€30MaCHOCTU CBOEW JKHU3HH,
PalMOHAILHOTO TPUPOAOTIONB30BAHUS U OXPaHbl OKPYIKAIOIIEH Cpeibl.
JlocTrkeHue 3THX 1iesiei oOecrieunBaeTcs peIeHHEeM CIECAYIOINX 3a0ay.:

* 3gakoMcTBO oOywatonuxcs ¢ 3[IP ¢ meromamu uccienoBanusi oOBEKTOB U
SIBJICHUW TIPUPO/IBI;

" OpuoOpeTeHrne 3HAHUUW O MEXAHUYECKUX, TEIUIOBBIX, JJICKTPOMArHUTHBIX WU
KBAaHTOBBIX SBJICHUSIX, (PU3HMYECKUX BEJIMYMHAX, XapaKTepU3YIOUIUX OTHU
SIBJICHUS;

» dhopmMupoBaHUE YMEHUM HAOII01aTh MPUPOIHBIE SBJICHUS U BBITIOIHATH OIBITHI,
nabopatopHble  pabOThl M OJKCIEpPUMEHTAJbHbIE  HUCCIENOBAHUA  C
UCIIOJIb30BAaHUEM H3MEPUTEIBHBIX MPUOOPOB, IIUPOKO TNPUMEHSIEMBIX B
NPaKTUYECKOM )KU3HH;

" OBJIAJICHUE TAaKUMU IMOHATUAMH, Kak IPUPOJHOE SBIICHHE, SMIIMPUYECKHU
YCTaHOBJIEHHBIN (hakT, mpobdieMa, runoTe3a, TCOPETUUECKUN BBIBOJI, PE3YyJIbTAT
AKCHEPUMEHTAIBHON TPOBEPKH;

" [IOHMMaHW€ OTJIMYMA HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW HH(POpPMAIINH,
[IEHHOCTH HAayKH [JIS yJOBJIETBOPEHHUS OBITOBBIX, NPOU3BOJCTBEHHBIX H
KyJbTYPHBIX TOTPEOHOCTEH YEIOBEKA.

OcoOenHocTH 0TOOPA M aJaNTALMM Y4e0OHOT0 MaTepuaJja no pusuke

OcHoBoii 00yuenust ooyqaroruxcs ¢ 3[1P Ha mpenMeTax eCTECTBEHHOHAYYHOTO
LMK SIBJISIETCS PA3BUTHE Y HUX OCHOBHBIX MBICIHMTENbHBIX ONEpaluil (aHaius,
CUHTE3, CpaBHEHHE, 0000IIIEHIE) HA OCHOBE BBIMOJIHEHUS PA3BUBAIOIINX YITPAKHEHHH,
dbopMHUpOBaHUE TPHUEMOB YMCTBEHHOW palOTHl: aHAJIW3 WCXOJHBIX JIaHHBIX,
IJJAHUPOBAHHUE MaTepHaia, OCYIIECTBICHUE MO3TATHOIO U UTOTOBOTO CAMOKOHTPOJIA,
a TaKXe OCYUIECTBISETCS JTUKBUAALIMS IPOOEIIOB B 3HAHUSAX, 3aKPEIUICHUE U3yUYEHHOTO
Marepuaia, oTpadoTKa aJropuTMOB, TOBTOPEHUE MPOAEHHOTO. bolbilioe 3HaueHue
NMPUAAETCSd YMEHHUIO paccka3aTb O BBIIIOJIHEHHONW paboTe ¢ MIpaBUIIbHBIM
yHoTpeOJICHHEM COOTBETCTBYIOMIEH TEPMHUHOJIOTHU W COOJIFOJCHUEM JIOTHYECKUX
cBs3el B m3naraemom Marepuane. [ns oOydarommxcst 3[1P Ha ypoBHE OCHOBHOTO
oO1rero 00pa3oBaHUsI MO-MPEKHEMY SIBISIOTCA XapaKTEPHBIMHU: HEIOCTATOYHBIM
YPOBEHb Pa3BUTHUS OTAECIbHBIX MCUXHUYECKUX MPOUECCOB (BOCIPUSATHS, BHUMAHUS,
MaMsITH, MBIIUICHUS), CHIDKEHHBIM YPOBEHb MHTEIUICKTYaJIIbHOTO Pa3BUTHUS, HU3KHI
YPOBEHb BBIMOJIHEHUS! YUEOHBIX 3aJlaHuM, HU3Kasl ycrnemHocTh o0yuenus. [lostomy
npu u3ydyeHun Gu3uKu TpeOyeTcs IeleHaAlPaBICHHOE UHTEIUIEKTyaIbHOE Pa3BUTHE
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oOyuatomuxca ¢ 3IIP, oTBewaromiee MX OCOOCHHOCTSAM W BO3MOXXHOCTSIM. Y4YeT
ocobenHocrelr oOyuarommxcsa ¢ 3[IP TpeOyer, 4TOOBI HpH H3YYEHUU HOBOIO
Martepuaia 00s3aTesIbHO MPOUCXOAUIIO MHOTOKPATHOE €r0 OBTOPEHHE; PACIIUPEHHOE
pacCMOTpEHHE TE€M M BOIPOCOB, PACKPBIBAIOUIMX CBSA3b (U3UKH C IKHU3HBIO;
aKTyaJlIn3anus NIEPBUYHOIO )KU3HEHHOTO OMbITa 00yYaroluXCsl.

VYcBoeHue mnporpaMMHOrO Marepuana Mo (U3MKEe BbI3BIBAET OOJbIINE
3arpynHeHust y oOyuaromuxcsi ¢ 3P, mostomy Teopust m3ydaercs 06e3 BBIBOJOB
CIOXHBIX (opmys. 3anayu, TpeOyroUMe NPUMEHEHHUS CIOXHBIX MaTeMaTHYeCKHX
BBIYUCJICHUN U POPMYJI, B OCOOEHHOCTH TaKUX TeM, Kak « MeXaHU4eCKOe JIBHKCHHE,
«ApxumenoBa cuiay, «MexaHU4ecKass SHEPrus», «IJIEKTPUUYECKUE SIBICHUS,
«DNEeKTPOMarHUTHBIE SABJICHUS, PEIIAIOTCS B KJIACCE C MOMOIIBIO YUUTES.

Oco0oe BHMMaHUE MpPU U3YYEHUH Kypca (PU3MKHU YIEIseTCs MOCTAHOBKE M
OpraHu3alyy SKCIEPUMEHTa, a TaKXKe MPOBEICHUIO (MPEUMYIIECTBEHHO Ha KaXKIOM
ypOKe) KpPAaTKOBPEMEHHBIX JIEMOHCTpanui (BO3MOXKHO C  HCIOJIb30BAaHHEM
ANIEKTPOHHOMN JeMOoHcTpanuu). HekoTopbie Tembl 00s13aTeIbHO JOJKHBI BKIIIOYATH
OMOpHBIE JTa0OpaTOpHbIE pPabOThI, KOTOpPbIE pPA3BUBAIOT YMEHHUE IMOJIb30BATHCS
OpOCTEHIIMMHU  TIpHUOOpaMu, aHAJIU3UPOBATh IOJY4YEHHbIE JaHHble. B cBsi3u ¢
OCOOCHHOCTSIMM  TOBEJEHUsT M JesrenbHoct  oOywaromuxes ¢ 3IIP
(pacTOpMOXKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEAYCMOTPEH CTPOKAUIIUN KOHTPOJb
3a cOOJIIOJICHUEM TPaBUJI TEXHUKUA 0€30MacHOCTU MPH MPOBEACHUH JTaOOPATOPHBIX U
PAKTUYECKUX padoT.

bonpimoe BHUManue npu uzydeHun ¢uszuku noapoctkamu ¢ 3[1P obpamaercs
Ha OBJAJICHHE WMHU MPAKTHUYECKHUMH yMEHUSMU M HaBbikamu. [IpemycmaTtpuBaercs
YMEHBIICHHE 00beMa TEOPETUYECKUX CBEJCHUM, BKIIOUEHUE OTIACIBHBIX TEM WIIU
HENbIX pPa3feslioB B MaTepHasibl JUisl 0030pHOTO, O3HAKOMHTEIBHOTO  HIIU
dakynpTaTHBHOTO M3yueHus. [Ipeanaraercss yMeHblieHne o0beMa MaTEMaTHYECKUX
BBIUMCIICHUH 32 CYET yBEIMYCHUS KAUECTBEHHOTO ONKMCAHUS SABJICHHUI U TTPOILIECCOB

JlocTarouHO€ KOJMYECTBO BPEMEHH OTBOJUTCA HAa PACCMOTPEHHE TEM U
BOIIPOCOB, PACKPBIBAIONIUX CBSI3b (U3UKKA C JKU3HBIO, C TEMHU SBICHUSIMH,
HAOJIOICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHHI YUCHUKAM U3 UX KU3HEHHOTO OTIBITA.

MakcuManbHO  UCHOJB3YIOTCA ~ MEXIPEAMETHbIE  CBSI3M C  TaKUMU
JTUCHUIUIMHAMM, Kak reorpadus, Xumus, Ouosiorus, T.K. oOyuaromuecs ¢ 3IIP
0COOCHHO HYXAAIOTCSI B MPEMOJHECEHUH OJHOTO M TOTO )K€ y4eOHOro maTrepuaia B
pPa3IUYHBIX AaCHEKTaX, B €ro BapbUPOBAaHWU, B HEOJHOKPATHOM MOBTOPEHUU U
3aKpEIUICHUN  TOJYYEHHBIX 3HAHMM W MPaKTUYECKuXx yMeHud. [lo3Bonsd
paccMaTpuBaTh OJWH W TOT € YYeOHBI Marepuan ¢ pPa3HbIX TOYEK 3pPEHUS,
MEXIMPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIy4IlIeMy OCMBICICHHIO, O0jiee MPOYHOMY
3aKPEIJICHUIO MOMYYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHHM.



IIpumepHbIe BUABI AeATebHOCTH o0y4yaromuxcs ¢ 3IIP, o0yciioBieHHbIE
0c00bIMH 00pa30BaTeIbHBIMHU MOTPEOHOCTAMHM U 00ecneYnBaroIue
OCMBICJIEHHOE OCBOEHHE COlep:KaHuU 00pa3oBaHus N0 npeamery «Puznkar»

[IpumepHas TemaTH4ecKass U TEPMUHOJIOTMYECKas JIEKCHKA MO Kypcy (U3UKU
cootBercTByeT [IOOIT OOO.

Copepxanue BUIOB jAesTesnbHOCTH oOyuvarommxcsa ¢ 3IIP Ha ypokax ¢usuku
onpezensieTcss uX 0coObIMU 00pa3oBaTelibHbIMU NOTpeOHOCTAMU. [loMUMO MIMPOKO
ucnosibdyembix B [TOOIT OO0 o6mux 115 BceX 00ydaromuxcs BUAOB IEATEIbHOCTH
CJIelyeT YCWJIUTh BUJbI AEATENbHOCTH, CICU(PUUYHBIC ISl JTAHHOW KaTErOpuH JeTel,
o0ecreynBarole OCMBICIEHHOE OCBOEHUE CO/IepkaHusi 00pa3oBaHUs MO MPEIMETY:
YCUJIEHHE NPEIMETHO-TIPAKTUYECKON JIeATeIbHOCTH C aKTUBHU3aLUMEH CEHCOPHBIX
CUCTEM; OCBOCHHE MaTepuaia ¢ ONOpPOH Ha aJIFOPUTM; IIOIIATOBOCTHY» B U3yUYEHUU
MaTepHala; UCIOJIb30BaHUE JOTOIHUTENbHON BU3YaJIbHOM OMOpbI (CXeMbl, I1a0JI0OHBI,
OMOpHBIE TaOJIUIIBI); PEYEBOM OTYET O IMPOILIECCe U pe3ysbTare IesATeIbHOCTH;
BBIMIOJTHEHUE CIEUATBHBIX 3a7aHuii, 00eCleyuBaIOIIUX KOPPEKIUIO PEeryJisaiuu
y4eOHO-TI03HABATENBHON JIEATEIbHOCTH U KOHTPOJIb COOCTBEHHOI'O Pe3yJIbTaTa.

Hnst oOyuarommxcs ¢ 3IIP cymiecTBeHHBIM SBJISIOTCA MNpPHUEMbl PabOTHI C
JEKCUYECKUM MaTepuanoM 1o mpeamery. I[IpoBoaurcs crnenuaibHas paboTta o
BBEJICHUIO B aKTUBHBIM CIOBapb 0Oy4YarOIIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHU.
N3y4aemble TepMUHBI BBOASTCS HA MOJIMCEHCOPHONW OCHOBE, 00s3aTeIbHa BU3yalIbHAS
HOJAEPAKKa, AITOPUTMBI paOOTHI C OIIPEIEICHUEM, OITIOPHBIE CXEMBI [T aKTyalu3alun
TEPMUHOJIOTUU.

B cBs31 ¢ ocobbsIMu 00pa3oBaTeabHbIMU NOTPEOHOCTIMU 00yuatomuxcs ¢ 3I1P,
IpY MJIAHUPOBAHUU pabOThl yUEHUKA Ha YPOKE CIEAYeT MPUAEP)KUBATHCA CIETYIOIINUX
MOMEHTOB:

1. Ilpu onpoce HeoOXOauUMO: JaBaTh aJrOPUTM OTBETa; pa3pellaTh
MOJIb30BAThCS IUIAHOM, COCTABJICHHBIM IIPU MOJATOTOBKE JOMAIIHETO 3aJaHus; JaBaTh
0o0J1blIe BpEMEHHU TOTOBUTHCS K OTBETY Y IOCKH; pa3pelaTh JejIaTh NpeaBapUTEIbHbIC
3aIllCH, MO0JIb30BAThCS HATJISIIHBIMU ITOCOOUSMHU.

2. Ilo BO3MOXXHOCTH 3a/aBaTh OOYYAIOLIUMCSl HABOJSIIME U YTOYHSIOIIME
BOIIPOCHI, KOTOPBIE IOMOTYT UM MOCJIEA0BATEIBHO U3JI0KUTh MaTEpHUAIL.

3. CucremaTnyecky MpOBEPSITh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, IJIf
CBOEBPEMEHHOTI'0 OOHAPY’KEHUs MPOOEIIOB B MPOILIEIIIEM MaTeprase.

4. B npouecce U3y4eHHss HOBOTO MaTeprajja BHUIMaHUE YYEHUKOB oOpalaercs
Ha HauOoJiee CIIOXKHBIE pa3jielibl u3yyaeMon Tembl. HeobxoqumMo yainie oopamarbest K
HUM C BOIPOCaMHU, BBICHSAIOUIMMY IOHMMaHUE y4eOHOro MaTepuana, CTUMYJIMPOBATh
BOIIPOCHI [IPU 3aTPYTHEHUSIX B YCBOEHUU HOBOI'O MaTepuala.

MecTo yyeOHOTro npeamera «@u3uka» B y4eOHOM IJIaHE

B cootBercTtBUM ¢ DenepalibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOI0 00111er0 00pa3oBaHus yueOHbIN npeameT «Dusrkay BXOIUT B
npeaMeTHyo o0nacte «EcTecTBeHHbIE HayKu» U SIBISIETCA OO0sA3aTEIbHBIM IS
m3yuenus. Cozaepkanue yueOHoro npeamera «duzukay, MpeacTaBIeHHOE B
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[Ipumepnoii paboueit mnporpamme, coorBeTrcTByeT @OI'OC OOO, IIpumepHoi
OCHOBHOUM  00pa3oBaTeIbHON TMporpaMMe OCHOBHOTO 00mIero o0pa3oBaHus,
[IpumepHOl aganTHPOBAHHON OCHOBHOM 00pa30BaTENbHON MPOrpaMMe OCHOBHOIO
o011iero oOpa3oBaHusl 00YUAIOIMIUXCA C 3aJIEPKKOM MICUXUYECKOT'0 Pa3BUTHSI.



COLAEPXAHUE YUEGHOI O ITPEAMETA «®PU3UKA»

7 KIIACC

Pa3nen 1. @u3uka u eé poJib B NO3HAHUHU OKPYKAKOIIEr0 MUPA

dusuka — Hayka o mpupoge. SIenenns npupoasl (MCL). dusnueckue spaeHus:
MEXAaHUYECKUE, TEILIOBBIE, JJIEKTPUUECKHE, MATHUTHBIE, CBETOBbBIE, 3BYKOBEIC.

®uznyeckue BelMUMHBL. M3MepeHue Qusnyeckux BelWYUH. Dusuueckue
npubopwei®. [loepewinocms usmepenuii. MexIyHapoIHas CHCTEMA €MHHMII,

Kak ¢u3uka u 1pyrue ecrecTBEHHbIE HaAyKH U3y4aroT npupony. Ecmecmeenno-
HAYUHBILL  MemooO NO3HAHUA: HAONI00eHue, HNOCMAHO8KA HAYYHO20 60NMpocd,
8bI0GUIICEHUE — 2Unome3, IKCHEePUMeHm No Nposepke  2unomes, O00bsACHEeHUe
Habnoo0aemozo saenenus. Onucanue Quauyeckux a6aeHull ¢ NOMOubI0 MOOeell.

[Ipenmer u MeToabl HU3UKH.

Hemoncmpayuu®

1.  MexaHuuecKkue, TEIUIOBLIE, OJJIEKTPHYECKUE, MArHUTHBIE, CBETOBBIE
SBJICHUSL.

2.  ®usuueckue NpUOOPHI U MPOLELYPa IPAMBIX H3MEPEHHI aHATIOTOBBIM K

U (DPOBBIM MTPUOOPOM.
3. OmnpeneneHne MOrpenTHOCTH SKCIIEPUMEHTA.
@ponmanvhvle 1a6OpamopHvle padomsvl UIU ITEKMPOHHAA 0EMOHCMPAY UL,
1.Omnpenenenne 1EHBI JENCHUS HW3MEPUTEIBHOTO Tipubopa (MCIONB3ys
TEXHOJIOTUYECKYIO KapTy SKCIIEPUMEHTA).
2. I3mepenne o0beMa KUIAKOCTH U TBEPAOTO Tea
3. Onpedenenue pazmepos Maibix mei.

Pa3nen 2. IlepBoHauyajibHbIe CBeJIEHUSI 0 CTPOEHHH BellleCTBA

CtpoeHue BellecTBa: aTOMbl M MOJEKYJbI, ux pazmepvl. Onvimol,
odokaszvlearouue OUCKpemHoe CMpoeHUe 8eujecmad.

JIBrkeHne dyacTul BemiecTBa. CBA3b CKOPOCTH JBWKEHUS YaCTHUI[ C
TeMriepatypoil. bpoyHoBckoe nBwkeHue, auddysusa. Bzaumooeiicmeue uacmuy
sewecmea: npumsdicerue U Ommanikueanue.

ArperatHble COCTOSIHUSI BEILIECTBA: CMIPOEHUE 2A308, HCUOKOCMEN U MEEPObIX
(kpucmanniuyeckux) men. Bzaumocesazv medxcdy ceoticmeamu eeujecme 6 pPA3HbIX
aAcpe2amuublX COCMOSIHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoenuem. OcobenHocmu
azcpe2amuuvlx COCMOSIHUU 800bL.

HMemoncmpayuu®

1 MC — sremMeHTSBI coziepKaHus, BKIIOYAIONINE MEXKIIPEIMETHBIE CBA3H, KOTOPBIE TOPOOHEE PACKPHITHI B
TEMaTHYECKOM IIIaHMPOBAHHH.

2 311ech 1 1asee KypcuBOM 0003HAUYEHbI TEMBIL, H3y4eHHe KOTOPHIX IIPOBOMTCS B 03HAKOMHUTENLHOM IUTane. Ilearor
CaMOCTOSTENIFHO ONpe/IeNsieT 00bEeM N3ydaeMoro MaTepHara.

% Bee lemonctpanuu 1 JlaGopaTopHble paboThI, TIPEICTABIEHHBIE B COAEPKAHUH, JTOMYCKAeTCs (MOYKHO) MPOBOIUT,
MCTIONB3Ys HH(GOPMALMOHHBIE 1 3IEKTPOHHBIE TeXHOJIOTHH (M (poBBIe 00pa3oBaTeIbHBIE PECYPCHI).

% 351ech M nasee IPUBOUTCS PACIIMPEHHBIN MEPEYEHb Ta0OPATOPHBIX PAOOT U ONBITOB, M3 KOTOPOTO YUHTENb JEIAET
BBIOOD 110 CBOEMY YCMOTPEHUIO.
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1. Ha6nronenue 6poyHOBCKOTO ABMXKECHHUS.
2. Habmronenune nuddysum.
@ponmanvusle 1a60pamopHvie pabomvl U ONbIMbL

1. Ounenka pauameTpa aroMa METOJOM PSAOB (C  HCIOJIB30BAaHUEM
dotorpaduii).
2. OnpITHI O HAOIIOCHUIO TETUIOBOTO PACHIMPEHUS Ta30B.

3.0nbITHl 110 OOHAPYXKEHUIO JEHUCTBHUS CHJI MOJICKYJISIPHOTO MPUTSHKCHUS
(371eKMPOHHAA OEMOHCMPAYUSL).

Pasznen 3. /IBu:KeHHEe M B3auMoOAeiicTBHE TeJl

Mexanuyeckoe JBHXKEHHE. PaBHOMEpPHOE W HEPAaBHOMEPHOE JIBUYKCHHUE.
Cxopoctb. Cpeousiss cxopocmv npu HepasHOMepHoOM O8udiceHuu. Pacuért myTu u
BPEMEHHU JIBHIKCHHUSI.

SIBnenune wuHepuuu. 3akoH uHepyuu. Bzaumooeiicmeue men kax npuuuna
usMeHeHusi ckopocmu O0gudceHus men. Macca rax mepa uHepmuocmu menda.
[InotHOCTH BemiecTBa. C8s3b NIOMHOCMU C KOTUYECMBOM MOJIEKYl 8 eOuHuye 00vema
geujecmaa.

Cuna kak xapakTepuCTHKa B3auMojeucTBus ten. Cuna ynpyzocmu M 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowwio ounamomempa. SIBIeHUE TIATOTCHHUS] W CUia
Tsokectd. Cuna msowcecmu Ha opyeux niaawemax (MC). Bec tema. HeBecoMocCTs.
CnoxeHue cui, HaIpaBJIEHHBIX MO OJHOM mpsiMoi. PaBHomelctByromas cui. Cuna
mpeHus. Tpenue ckonvoiceHus u mpenue noxkos. Tpenue 6 npupooe u mexruke (MC).

Hemoncmpayuu®
Ha6nronenne MexaHn4ecKkoro ABMKCHUS Tela.

H3mepenne CKopoCTH MPAMOJIMHENHOTO IBUKCHUS.
HabGnronenue sBieHust UHEPIUU.

Habmronenre nu3MeHeHHs CKOPOCTH MPU B3aUMOJICHCTBUU TE.
CpaBHeHUE Macc 10 B3aUMOJAECHCTBUIO TE.

CnoxeHue cujl, HalpaBJIEHHBIX MO OAHOM MPAMO.

7. leMOHCTpanus CUIIbI YIIPYTOCTH HA Pa3JIMYHBIX MaTepHaiax.
@DponmanvHule 1a00pamopHbvie padbomvl u ONbIMbL,

ok whE

1. Ornpenenenue CKOpOCTH pAaBHOMEPHOTO ABUKEHHUS (IIapyKa B )KUIKOCTH,
MOJIEITH JICKTPHUECCKOTO ABTOMOOKJIS U T. 11.) (2/1eKMPOHHAA 0EMOHCMPAUU).

2. Ornpenenenue cpeiHEl CKOPOCTU CKOJIbKEHUSI OpycKa WIIM IIapuKa Mo
HAKJIOHHOM IUIOCKOCTH.

3. Onpenenenue MIOTHOCTU TBEPJOTO Tea.

4, OnbITh, TEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsKeHus (aedopmanun)
MPY>KUHBI OT NPUIOKEHHON CUJIBI.

d. OnbIThL, IEMOHCTPUPYIOIIHUE 3aBUCUMOCTD CHUJIBI TPEHUSI CKOIBXKEHUS OT

Beca TeJla U XapaKTepa COMPUKACAIONIUXCS MTOBEPXHOCTEH.

Pa3znen 4. /laBiieHue TBEPABIX TeJ, JKUAKOCTEN U ra3oB
HaBnenue. Cnocobsl ymenvuieHus u ygenuuyenus oaenenus. /laenenue 2asza.
3asucumocms Odasnenus eaza om oowvema, memnepamypsl. llepedaua dasnerus
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MmeepoviMu menamu, rHcuokocmamu u eazamu. 3axon Illackansa. Ilnesmamuueckue
MawiuHbl. 3aBUCUMOCTb JIABJICHUS JKUJIKOCTU OT riayOunbl. Coodwarnowuecs cocyoul.
l'uopaenuueckue mexanuzmoi.

AtMocdepa 3emnu u aTtmMocepHoe AaBieHue. [lpuuumvl cywjecmeosanus
6030ywiHot ob6onouku 3emau. Onvim Toppuuennu. Hsmepenue ammocgeproco
oasneHus. 3a8ucumocms ammocghepHo2o 0asieHuss Om 8blCOMbl HAO YPOBHEM MOPS.
IIpubopul Ons usmeperuss ammocepHoco 0asieHus.

eiicmeue osrcuokocmu u eaza Ha nozpydsceHHoe 8 HUXxX meiao. BpITankuBaromas
(apxumenoBa) cuna. 3axon Apxumeoa. llnasanue men. Bozoyxonnasanue.

JHemoncmpayuu
3aBUCUMOCTb JIABJICHUS Ta3a OT TEMITePaTypPhbl.

[lepenava naBieHUs KUIKOCTHIO U Ta30M.

CooOmatoruecs cocybl.

I'mppasnnueckuii npecc.

[IposiBnenue nericTBust aTMOC(HEPHOTO JIaBJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOMICH CHJIBI OT O00BbEMa IMOTPYKECHHOW YacTH
TEJa M IJIOTHOCTH YKMJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIICH CHUJIBI BECY BRITECHEHHOM KHUIKOCTH.

8. VYcnoBue ruiaBaHus TeJ: MJIaBaHUE WK MOTPYKEHUE Tel B 3aBUCUMOCTH
OT COOTHOIIICHHUS TUNIOTHOCTEH Tela U KUJIKOCTH.

@DponmansHule 1abopamopHbvle padomsl u ONbvIMbL

ok wnE

1. HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00béMa MOTpyKEHHON
B JKUJIKOCTH YaCTH TeJa.

2. OnpeneneHue BBITAIKUBAIONIEH CHIIBI, JCHCTBYIOLIEWM Ha TeJo,
MOTPY>KCHHOE B YKUJIKOCTb.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIICH CHJIBI, JEUCTBYIOIIECH Ha
TEJIO B )KMJIKOCTH, OT MacChI TeJia.

4, OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKMBAIOIICH CHJIBI,

JEHUCTBYIONICH HA TEJIO B KUIAKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh YACTH TeJa
U OT IJIOTHOCTH KUJKOCTH.

d. KonctpyupoBanue apeomerpa WIM  KOHCTPYUPOBAHUE  JIOJKHU
1 OIpeJIeSICHUE €¢ IPy30I0IbEMHOCTH.

Pa3znen 5. Pabora u MOIIHOCTB. JHeprus

Mexanundeckasi padbota. MOITHOCTE.

IIpocThie MeXxaHU3MBI: pbIUar, OJOK, HAKJIOHHAS IIJIOCKOCTh. [lpasuno
pasHosecus pviuaca. Ilpumenenue npasuna pasHosecus pviuaea K 010Ky. «3o10moe
npasunoy mexanuxu. KIIJI mpocteix MexanusmoB. [IpocTbie MexaHW3MbI B OBITY U
TEXHUKE.

Mexanunueckass sHeprusi. Kunemuueckas U NOMEHYUANbHASL — IHEPIUSL.
llpespawenue 00Ho20 6uda mexanuueckou 3Hepeuu 6 Opyeoll. 3aKOH COXpaHCHHS
SHEPrYUU B MEXaHHKE.

JHemoncmpayuu

1. [IprMepsl MPOCTHIX MEXAHU3MOB.
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Dponmanvhsle 1a60pamopnvie’padomot u onvimor*

1. Onpenenenue pabOThl CHIIbI TPEHUS IPU PABHOMEPHOM JBUKEHUU TeJla
10 TOPU30HTAIILHON MOBEPXHOCTH.

2. HccnenoBanue yciaoBHil paBHOBECHUS pblyara.

3. N3mepenue KITI HAKJIOHHOU IJIOCKOCTH (31ekmponnan
demoncmpayus).

4, N3yuyenue 3akoHa COXpaHEHHUS MEXAHUYECKOW SHEPruu (271eKmpoHHas
demoncmpayus).
8 KUIIACC

Pa3nen 6. TensioBble siBJIeHHSA

OcHosHble  NOA0JCeHUs.  MONEKYIAPHO-KUHEMUYECKOU mMeopuu  CmpoeHus
sewecmea. Macca u pazmepvl amomos u monexkyn. Onvimel, noomeepicoaroujue
OCHOBHbIE NOJIONHCEHUSL MOJIEKVIAPHO-KUHEMUYECKOU Meopul.

Mogenu TBEpAOTO, KUJIKOTO W Tra3000pa3HOTO COCTOSHUM  BEIECTRBA.
Kpucmannuueckue u amopguovie mena. ObvsachueHue c8olicms 2azos, dHcuoKocmeu u
MeepobIX mel HA OCHO8e NONONCEHUN MONEKVIAPHO-KUHEMUYECKOU Mmeopul.
CmaunBaHue u kanuniapuele aeienus. Tennogoe pacuiupenue u cocamue.

Temneparypa. Csazp memnepamypvl co CKOPOCHMbIO MENi08020 OBUNCEHUS.
yacmuy.

Buyrtpennsiss  sHeprua. Cnocobvl  usmeHeHus — 6HYMPEHHEU  OHepUU:
menyionepeoaya u cogepuieHue pabomol. Buovi menionepeoauu: menionposooHocmy,
KOHBEKYUsl, U3TYUeHUe.

KonuuectBo Temnotel. Yoenvnas mennoémxocmo eewecmsa. Tennoobmer u
menjiogoe pagHosecue. YpasHenue meniogozo o6aiauca.

IInasnenue u omeepoeganue KpUcCmaiiuyeckux eewjecms. Yoenonas menioma
nnasnenus. Ilapoobpaszosanue u konoencayus. Ucnapenue (MC). Kunienue. Yoenvnas
menjioma  napooopazoéanus.  3agucumMocms  memnepamypuvl — KUneHus — om
ammocgpeproco dasnenus. Braxcnocmo 6030yxa.

DHeprus TOIHNBA. YoenvbHas menioma c2opanus.

Ipunyuner pabomsr mennosvix osucameneti. KIIJ] mennosozco oOsucamens.
Tennosvle ogueamenu u sauuma oxpyosscaroweti cpeowvt (MC).

3axon coxpanenus u npeepaujenus Inepeuu 8 mennogvix npoyeccax (MC).

Hemoncmpayuu
Ha6nronenme 6poyHOBCKOTO ABMKCHHUS.

Hab6monenne nuddysum.

HaGnronenue siBieHnii cMaunBaHMsI ¥ KAMIIISIPHBIX SIBJICHUH.
HaOntonenue TemioBoro pacuimpeHus Ted.

N3meneHne naBieHus rasa npu U3MEHEHUU 00bEMa U HarpeBaHUU WUIU
OXJIAXKJICHUU.

agbrwNE

6. [IpaBuna usmepeHus TeMmnepaTyphl.
1. Bunbl Temionepenaym.
8. Ox7naxaeHne Mpyu COBEPIICHUH paOOTHI.
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9. HarpeBanue npu coBepuieHuu pabOThl BHEIIHUMHU CUJIAMHU.
10. CpaBHeHME TEIJIOEMKOCTEHN pa3InYHbIX BELIECTB.

11. HaGmrogeHue KuneHusl.

12. HaGnrogeHue MOCTOSIHCTBA TEMIIEPATYPHI MPH TIIaBICHUU.
13. Mopenu TeMIOBbIX ABUTATENEH.

DponmanvHule 1ab60pamopHvle padOmMbvl U ONbIMb

1. OnbITEL IO 0OHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS
(371eKmMpOHHAA OeMOHCmpPayusi).

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnbITEl IO HAOIIOJIEHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

4, OrnpeneneHue AaBiIeHUS BO3AyXa B OaJJTIOHE HITTPUILA.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3/1yXa OT €TO
00bEéMa U HArpEeBaHUS U OXJIAXKICHUS.

6. Habnronenne m3aMeHeHUss BHYTpPEHHEW SHEPruu Tejla B Pe3ysbTaTe
TEIIoTnepe1au U paboThl BHEITHUX CHJL.

7. UccnenoBanue sBICHUS TEIUIOOOMEHA TMPH CMEIIMBAHUM XOJIOAHOW U
ropsiueu BOJIbI.

8. HccnenoBanue npoiiecca UCapeHus.

Q. OrnpenesneHne OTHOCUTEIBHOM BIAXXHOCTH BO3/IyXa.

10.  Onpeoenenue yoenvroti meniomoi niaA81eHUS TbOA.

Pasznen /. DiiekTpuyecKkue U MATHUTHBIE SIBJICHUS

Onekmpuzayus men. JIBa pojia 3JIEKTpUYECKUX 3apsiaoB. BzauMmogeicTBue
3apsKEHHBIX TETT.

DnekTpuueckoe mone. [lpunyun cynepnosuyuu 3j1eKmpudeckux noneu (Ha
KauecmeeHHOM YPOBHE).

Hocumenu snekmpuueckux 3apsoos. IneMeHmapHvlil 21eKmpudecKuil 3apso.
Cmpoenue amoma. IIpOBOJTHUKY U ANDIIEKTPUKH. 3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsija.

DNEKTpUUECKU TOK. Ycnosusi cywecmeosanusi 31eKmpuiecko20 moKd.
HNcTtouyHMKM TMOCTOSIHHOTO ToKa. JIEHCTBUS AJIEKTPUYECKOr0 ToOKa (TEIIOBOE,
XUMUYECKOE, MATHUTHOE). DNIeKMpuiecKuil mox 8 HCUOKOCHSAX U 2a3ax.

PaGota u MONIIHOCTH DJJIEKTPUYECKOTO TOKa. 3axon J[coyns—Jlenya.
Onexmpuyeckue yenu U HompeOumenu INEKMpPUUecKou dHepeuu 8 Oblmy.
Onektpuueckas uenb. Cuiia Toka. JiekTpuueckoe HampsbkeHue. ConmpoTHUBICHUE
MPOBOJIHUKA. YOenvHoe conpomuenenue sewjecmsea. 3akoH Oma 1Jid ydacTKa IEemu.
[locnenoBaTenpHOE W MapallieIbHOE COEIUHEHUE MPOBOAHUKOB. Kopomkoe
3amblKaHue.

[TocTtostHHBIE MarHUThI. B3anMoieiicTBHE MOCTOSIHHBIX MAarHUTOB. Maznummuoe
none. Maecnumnoe none 3emnu u e2o 3Haverue 0Jis Hcu3nu Ha 3emne. Onvim Spcmeoa.
Maznummnoe none snekmpuueckozo moxa. Ilpumenenue 3n1eKmpomacHumos 6 mexHuke.
eiicmeue macnumnozo nois Ha nPoOBOOHUK C MOKOM. Diekmpoogueamend
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nocmosiHHo2o moka. Hcnonvzosanue snexkmpoogueameneil. 8 MEXHUUECKUx YCm-
poticmeax u Ha mparcnopme.

Onvimul @apaodes. Aesnenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Inexmpozcenepamop. Cnocobvl noydenus 31eKmpuieckoil dHepeuy. IIEKTPOCTAHIINH
Ha BO30OHOBJISIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu
DIIeKTpU3alus TEN.

JIBa pojia SIEKTPUUYECKUX 3apsiIOB U B3aUMO/ICUCTBUE 3aPSXKEHHBIX TE.
YCTpOUCTBO U AEUCTBUE DIICKTPOCKOIIA.
DneKTpocTaTuuecKast MHIyKIIHS.

3aK0OH COXpaHEHUs PJIEKTPUUECKUX 3apsi/IOB.
[IpoBOAHUKH U TUITEKTPUKH.

MopaenupoBaHue CHIIOBBIX JIMHUHM SJIEKTPUIECKOTO OIS,
HCTOYHUKH OCTOSHHOI'O TOKA.

JIeCTBYS DIIEKTPUUECKOTO TOKA.

0. DiexTpudeckuil TOK B )KUIKOCTH.

1. Ta30BbIit pa3psia.

2. HM3mepenue cuiabl TOKa aMIEPMETPOM.

13. H3MepeHue dIEKTPUIECKOTO HAIPSKEHUS BOJIBTMETPOM.

14. PeoctaT u Mara3uH COPOTUBIICHUH.

15. B3saumojeicTBuE MOCTOSSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXHOCTH Pa3/ieJIeHUS MMOJTOCOB MarHUTA.

17. MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSTHHBIX MarHUTOB.

18.  OmmiT DpcTena.

19. MarunuTHOE 1oJIe TOKa. JIEKTPOMAarHurT.

20.  JleiicTBHE MarHMUTHOTO TOJISI HA POBOJAHUK C TOKOM.

21.  DnekTpoaBUTaTesb MOCTOSHHOTO TOKA.

22. HccnenoBaHue SBICHUS DJICKTPOMArHUTHON WHIYKIIHH.

23.  Omnpiter @apajes.

24. 3aBUCHMOCTH HaIpaBJICHHUS WHIYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HMKHOBCHHUS.

25. DIeKTporeHeparop MOCTOSHHOTO TOKA.

DponmanvHovle 1adoOpamopHvle padomosl U ONbIMbL

R BRO©ONOoOORWDNE

1. OneiThl MO HAONIONCHHUIO DJCKTPHU3AIMA TEl WHAYKIUMEH U TpHU
COTPUKOCHOBEHUH.

2. HccnenoBanne neWCTBUS DJICKTPUYECKOTO TOJNS HA TPOBOJHHUKU U
TUDIICKTPUKH.

3. COopka u mpoBepKa pabOTHI AEKTPUIECKOH IIETTH MTOCTOSTHHOTO TOKA.

4, N3mepeHne u peryaupoBaHue CHITBI TOKA.

5. N3mepeHune u peryaInpoBaHue HAMPSKESHUS.

6.  Uccnedosanue 3asucumocmu cuivbl moka, udywe2o uepe3 pe3ucmop, om

conpomueierus pesucmopa u HanpAsNCeHUus Ha pesucmope.
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7. Onvimui, oemoncmpupyroujue 3a6UCUMOCTND 97IeKMPUUECKO20
CONpoOmusaeHUus NPoBOOHUKA Om €20 ONUHblL, NIOWAOU NONEPEeyHO20 CeYyeHus U
Mamepuana.

8. IIposepka npasuna crodxiceHus HAnNpsdCeHuil Npu NOcae008ameabHOM
COeOUHeHUU 08YX Pe3UCMOPO8.

Q. Ilposepka npasuna 013 cuabl MoKa HpU NAPALLEILHOM COEOUHEHUU
Dpe3ucmopos.

10. Onpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.

11. OmnpexneneHue MOIIHOCTU JJICKTPUUYECKOTO TOKA, BBIICIAEMON Ha
pe3ucTope.

12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MJYIIETO Yepe3 JIAMIIOUKY, OT
HaIpsHKEHUS Ha HEH.

13. HccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MAarHUTOB.

14, V3yyeHue MarHMTHOTO TIOJiA TIIOCTOSSHHBIX MAarHUTOB TIPU  UX
00bEIMHCHUY U pPa3JICJICHUH.

15. HccnenoBaHue AeHCTBUS DJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

16. OnpIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOCHCTBHS
KATYIIKKA C TOKOM U MarHuTa OT CUJIbI TOKA W HAIlPaBJICHUS TOKA B KaTYIIKE.

17. W3yyeHue AeiCTBHUS MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.

18. Uzyuenue pabomul s1ekmpoogueames.

19. Usmepenue KII] amekTpoaBurarebHON yCTaHOBKH.

20.  OmbITHI MO UCCIENOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM MHIIYKIIMH:
UCCJIEOBAaHNE N3MEHEHHI 3HaUYEHUs U HAPAaBJIEHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJeHHU s

Mexanuyeckoe JBHKeHHE. MarepuanbHas Touyka. (Cucrema OTCYCTa.
OTHOCUTENBPHOCTh MEXAaHMYECKOTO JBHXKEHUS. PaBHOMEpHOE MNpPAMOJIUHEIHOE
nBuxeHue. Hepasnomeproe npamonuneiinoe osudicenue. CpenHsis U MeHOB8eHHAs
CKOPOCMb meid NPU HEPABHOMEPHOM OBUNCEHUU.

VYckopenue. PagHnoyckopennoe npamonunetinoe  ogudicenue. (CB0oOOIHOE
najgenue. Onvimol I anunes.

Jluneunas u yenosas ckopocmu. L{enmpocmpemumenvHoe ycKopeHue.

[Tepseiit 3akoH Herorona. Bropoii 3akoH Hetotona. Tperuii 3akoH HproToHa.
Ipunyun cynepnosuyuu cu..

Cuna ynpyeocmu. 3axon I'yka. Cuna mpeHus: cuna mpeHusi CKOIbH#CeHUsl, CUld
mpeHusi NOKOs1, Opy2ue 8Uobl MpPeHUs.

Cunia TSKECTH M 3aKOH BCEMHUPHOrO TSITOTEHHs. Y CKOpEHHE CBOOOJHOIO
naneHus. Jeuosicenue nianem eokpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepeepysku.

PaBHOBecue MartepuanbHOU TOUKH. AbOcontomuo meepdoe meno. Pasnosecue
meepo0o2o mea ¢ 3aKpenjieHHol ocvio epaujerus. MOMEHT cunbl. [lenmp msowcecmu.
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Nmnynsc Tena. Hsmenenue umnynvca. Hmnynvc cunvi. 3aKOH COXPAHEHHS
umiyinbsca. PeaktuHoe nmxenue (MC).

MexaHnunueckasi paboTa U MOUTHOCTh. PaboTa CUII TSKECTH, ynpy2ocmu, mpeHus.
Cesa3b aHepeuu u pabomel. lloTeHIManbHas DSHEPrus Tella, MOJHATOrO HaJ
MOBEPXHOCTBIO 3eMIIH. [lomenyuanvras snepeusi cocamou npyscunvt. Kunetnueckas
sHeprusd. Teopema o KuHemuueckou 3Hepeuu. 3aKOH COXPAHEHHS MEXaHUYECKOU
SHEPIUHU.

Jemoncmpayuu

1. Habmoienne MexaHnuecKOro JBUKEHHS Tejla OTHOCUTENHFHO Pa3HBIX T
oTcueTa.

2. CpaBHeHHeE MMyTei U TPACKTOPHI ITBIKEHHUS OJTHOTO M TOTO K€ Tela
OTHOCHUTEIFHO Pa3HBIX TEJl OTCUETA.

3. H3MepeHne CKOPOCTH U YCKOPEHHSI TPSIMOTTUHEIHOTO ABMYKCHUSI.

4. HccrnenoBanre MprU3HAKOB PaBHOYCKOPEHHOTO JIBFKEHUSI.

5. HaGnronenue nBu>keHus Tena Mo OKPyKHOCTH.

6. HaGmonenne MexXaHWUYECKUX SIBICHHHA, TPOUCXOASIINX B CHCTEME

orcucta «Tenmexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO
KaOuHeTa (HU3UKU.

1. 3aBUCUMOCTh YCKOPCHH:A TCJIa OT MACCHI TCJIa U I[GﬁCTBYIOH.ICﬁ Ha HCTO
CHIJIBI.

8. Ha6J'IIO,IICHI/IG PaBCHCTBA CUJI IIpH BSaHMOHGﬁCTBHH TCJI.

9. HN3meHneHue Beca Tena IMpu YCKOPCHHOM JABHKCHUU.

10. Ilepemaua ummyJsbca Mpu B3aUMOACHCTBUU TEll.

11. TIpeoGpa3zoBaHusi SHEPTHH MPU B3aUMOJICHCTBUH TEI.

12. CoxpaHeHue UMITyJIbca MPU HEYIIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHue uMITyJibca Mpu a0COTIOTHO YIIPYTOM B3aUMOICHCTBHH.

14. HaOGmroneHue peakTUBHOTO JIBUKEHUS.

15. CoxpaneHue MeXaHUYECKOW SHEPTUHU MPH CBOOOTHOM IMaICHUH.

16. CoxpaHeHne MEXaHUYECKOW OHEPrUd TPH [IBIDKCHHUU Tela TOJ
JNEUCTBUEM MPYKUHBI.

@DponmanvHule 1a00pamopHvle padomvl u OnbvIMdl

1. Koncmpyuposanue mpakma 011 pazeona u oanvHeliule2o pagHOMEPHO20
OBUINCEHUSL WUAPUKA UTU MENEHCKU.

2. Onpenenenue cpeHel CKOPOCTU CKOJIBKEHUST OpyCKa WU ABUKEHUS
IapyKa IO HaKJIOHHOM IIJIOCKOCTH.

3. Ornpenenenue yCKOpeHus Telia Mpu PaBHOYCKOPEHHOM JIB)KEHUU 11O
HAKJIOHHOM IUIOCKOCTH.

4, HccnenoBanne 3aBUCUMOCTU MyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBMO)KEHUU 0€3 HauyaJlbHOM CKOPOCTH.

d. UccnenoBanne 3aBUCMMOCTA CHJIbI TPEHHSI CKOJIBKEHHUSI OT CHJIbI
HOPMAaJILHOTO JAaBJICHUS.

6. Onpenenenue ko3 PuiveHTa TPEHUs CKOJIbKEHHUS.

1. Onpenenenue )XECTKOCTU MPYKUHBI.
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8. Omnpenenenre pabOThI CHIIBI TPEHUS TP PaBHOMEPHOM JABIKCHUU TeTa
M0 TOPU3OHTAIBLHON MMOBEPXHOCTH.

Q. Onpenenenue pabOThl CUJIBI  YNPYrOCTH TpU  MOABEME TIpy3a
C MCTIOJIb30BAHUEM HETIOJIBUKHOTO U MOJIBHYKHOTO OJIOKOB.

10. U3yueHue 3aKkOHA COXpaHEHUS YHEPTUU.

Pa3nen 9. Mexanuyeckue KoJae0aHUsSI M BOJIHBI

KonebarensHoe nBuxxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUI: TEPHOI,
4yacToTa, aMIUuTyna. Mamemamuueckuti u npysjxcunnviti masmuuxu. llpespawenue
IHepeUU npu Ko1ebamebHOM 08UNCEHULU.

3aryxatomue koyieOanus. Beinyxnennnie konebanus. Pe3onanc.

Mexanuueckue BOJIHBL. CBOWCTBA MEXaHUYECKUX BOJIH. [IpodonvHble u
nonepeyHvle 80aHbI. /[MUHA B0IHbL U CKOPOCMb €€ pacnpocmpaHnerus. Mexanuueckue
80.1HbL 8 MEEPOOM meie, celicmuyeckue eoanvl (MC).

3Byk. I pomkocms 38yka u evicoma moua. Ompadicenue 38yka. Ungpazeyk u

VIbMPA3BYK.

JHemoncmpayuu

1. Habmronenne konebanuii Tl Mo A€HCTBUEM CHIBI TIKECTH U CUJIBI
yIpPYTrOCTH.

2. Habmronenue konebanuit rpy3a Ha HUTH U Ha NIPY>KUHE.

3. HaGnronenue BoIHY X ICHHBIX KOJIEOAHUN U pe30HaHCA.

4, Pacnipoctpanenue mpo0JbHBIX U MOMEPEYHBIX BOJH.

S. Ha6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTHYECKHI pe30HAHC.

@poumanshule n1adopamopHvle padonvl u ONbIMbL

1. OmnpeneneHne YacTOTHl M Iepuoja KoJieOaHMM MaTeMaTHYECKOIO
MasiTHUKA.

2. OrmpeneneHne 4acTOThl M NEpUoa KoJICOAaHWM MPYKWHHOTO MasTHUKA
(2/1eKmpoHHan 0eMOHCmpPayus).

3. HccenenoBanue 3aBUCUMOCTH TIEPHO1a KOJICOAHUM TTOABEIIICHHOTO K HUTH
rpy3a OT AJIMHBI HUTH.

4. HccnenoBanne  3aBUCUMOCTH — IIepuojJa  KOJICOAaHWH  TPYKHUHHOTO
MAasiITHUKA OT MacChl Ipy3a (271eKMpPOHHAA 0EMOHCMPAUU).

d. IIpoBepka HE3aBUCUMOCTHU TIepHo/ia KoJaeOaHuil rpy3a, MOABEIICHHOTO K
HUTH, OT MaccChl rpy3a.

6. OnpIThl, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh TNiepuoga  KoJjieOaHui
MPYKUHHOTO MAasITHUKA OT MACChI Tpy3a U KECTKOCTU MPY>KUHBI.

7. N3mepenue  yckopeHuss  CBOOOJHOrO  MaJeHUs  (2/1eKmpPOHHAA
demoncmpauusi).

Pa3nen 10. DjeKTpOoMarHuTHoOe MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMAarHUTHOE  MOJE.  ODJIEKTPOMAarHuTHele  BOJHBL.  (Cgolicmea
anekmpomacHumuslx 60aH. Llxana snexmpomacnumnvix eoan. HMcnonvsosanue
INEKMPOMACHUMHBIX 80IH OJIsL COMOBOU CBA3U.
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DIleKTpoMaruuTHas mnpupoga cBera. CkopocTh cBeTa. BomHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu

1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BousiHOBBIE CBOMICTBA CBETA.

Dponmanvhsle 1a60pamopusle’ pabomot u onvimwt*

1. N3ydenne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C TOMOIIbBIO

MOOUIBHOTO TesedoHa.

Pa3nen 11. CBeToBbIe siBJIEHUS

JIyueBas Mmonenb cBeta. IcTOuHUKM cBeTa. [Ipsamonuneiinoe pacnpocmpanenue
ceema. 3ammenusi Connya u Jlynel. Otpaxkenue cBeta. [lnockoe 3epkano. 3aKoH
ompasicenus ceema.

[Ipenomiienne cBeta. 3akoH MpeJIOMJIEHUS cBeTa. [lonnoe e@Hympennee
ompadcenue ceema. Hcnonv3oeanue NOAHO20 GHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUx c8emoBooax.

Jlunza. Xonx omydeir B JnuH3e. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). I'naz kak onmuueckas cucmema. bruzopyxocms u
0aIbHO30PKOCMb.

Pa3znooicenue 6enoco ceema 6 cnexkmp. Onvimwi Hviomona. Cnooicenue
CHeKMPAlbHbIX YBEMmOos.

JHemoncmpayuu
[IpssMoMHEHHOE pacCIpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Nony4yenue nzoOpakxeHU# B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cera.

OnTuueckuii CBETOBO/I.

Xon myueit B coOuparomiei JuH3e.

XO0J Iy4ed B pacCEeUBArOLIEH JIUH3E.

[Tony4yenune n3o0paxxeHuil ¢ MOMOIIBIO JINH3.

[Tpunaun nevictBust poroanmapara, MUKpOCKOIIA U TEJIECKOIIA.
0. Mopuens rnasa.

1. Pasznoxenue 6enoro cBera B CIEKTP.

12. Tlomydenue 6emoro cBeTa MPH CIOKCHUH CBETA Pa3HBIX I[BETOB.
@DponmanvHule 1a00pamopHvle padomvl u OnbvIMvl

RHBO©Wooo~NOoO~wWNE

1. HccnenoBanre 3aBUCMMOCTH yrila OTPaXXKEHHUsI CBETOBOTO Jiy4ya OT yria
MaJICHuUs.

2. N3yueHne xapakTepuCTUK NU300paXKeHUs MpeIMeTa B INIOCKOM 3€pKalie.

3. NccnenoBanue 3aBUCUMOCTH yTIJIa MIPEIOMIICHUSI CBETOBOT'O Jy4a OT yriia
MaJICHUs Ha TPAHUIIE «BO3AYX—CTEKIIO.

4, [Tonyuenne n300pa>keHU ¢ MOMOIILIO COOMPAIOIEH JTUH3HI.

5. Onpenenenue GOKYCHOTO PACCTOSIHUS U ONTUYECKON CHJTBI COOMPAIOIIEH

JIAH3BI (271eKMPOHHAA 0eMOHCMPAUUSL).
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6. OnbIThl MO pa3JIOXKEHUIO OEJIoro CBeTa B CIHEKTp (271eKmpoHHAsA
oemoncmpayus).

1. OnbITEl IO BOCMPUATHIO IIBETA MPEAMETOB MPU UX HAOJIOACHUU uepes
LIBETOBbIE (PUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHUs

Onvimul Pesepghopoa w mnanetrapHas Mojienb atoma. Mojens aroma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmui.

PanuoaktuBHOCTh. Anbgha-, bema- u camma-usnyvenus. CTpoeHUE aTOMHOIO
anpa. Hyknonnas mooens amomnoeo aopa. Mzomonsi. PaduoakmusHule npespaujetus.
Ilepuoo nonypacnada amomuulx soep.

SnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MacCOBOTO YHCEII.
Peaxyuu cunmesa u oenenus sioep. Mcmounuxu snepeuu Connya u 36e30 (MC).

SnepHas sHepreTHKa. /Jleucmeus paouOaKmueHuIX U3TYYEeHUl HA JHCUBble
opeanuszmwvl (MC).

Jemoncmpayuu
CHeKTpbl M3TyYCHUS U TIOTJIOMICHUS.

CIeKTphI pa3InYHBIX Ta30B.

CnekTtp Bomopoa.

Ha6nronenue TpekoB B kamepe Buiibcona.

PaGoTa cu€Tunka MOHU3UPYIOMIUX U3ITYUEHUN.

Peructpanust u3nydeHus: NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.
(Dpoumaﬂbubte JabopamopHble padomovl u OnbvIMbl

oakrownE

1. HccnenoBanne TPEKOB: MU3MEPEHUE SHEPIUU YACTUIBI IO TOPMO3HOMY
nyTH (1o pororpadusam) (31eKmpoHHaAA OeMOHCMPAYUL).
2. N3mepenune painoakTUBHOTO (DOHA (2/1eKMPOHHAA 0eEMOHCMPAUU).

IHoBTOPUTEIBLHO-0000IAOIUI MOYJIb

[ToBTOpHUTETEHO-0000IIAIOMINI MOAYJIh TTPEIHA3HAYCH JIJIT CUCTEMAaTH3allUA U
0000ITIeHUS MPEIMETHOTO COJICPKAHUS M OIBITA ICSITSIILHOCTH, IPHOOPETEHHOTO MPH
M3Y4YEHUH BCETro Kypca (QU3HKH.

[Ipy u3ydyeHUH HAaHHOTO MOJYJS PEATM3YIOTCA U CUCTEMATHU3UPYIOTCS BB
NEATeIbHOCTH, Ha OCHOBE KOTOPBIX OOeCIeduBaeTCs IAOCTHIKCHUE IMPEIMETHBIX W
METaINpeIMETHBIX TUIAHUPYEMBIX PE3yIbTATOB 00yUCHHsI, POPMHUPYETCS €CTECTBEHHO-
Hay4yHasi TpPaMOTHOCTh: OCBOCHHME HAyUYHBIX METOI0B UCCICOBAHUS SIBICHUN MTPUPOIBI
U TEXHHKH, OBJIQJCHUE YMCHHUSMH OOBICHATh (DU3NUCCKUE SBICHHS, NPUMCHSIS
MOJy4YeHHbIE 3HAHUSA, pemaTh 3ajJa4d, B TOM 4YHCJIE KayeCTBEHHBIE U
AKCIIEpHMEHTAJIbHBIE.

[IpuHIUTIHATBHO ACATEIBHOCTHBIN XapaKTep JAHHOTO pas3jelia peaqnu3yercs 3a
CYET TOTO, YTO yYaIIHUEeCs BHIOITHSIIOT 3a1aHUsI, B KOTOPBIX UM Ipe/jiaraeTcs:

" Ha OCHOBE TMOJIYyYEHHBIX 3HAHUM paClO3HaBaTh M HAYYHO OOBICHATH
bu3ruecKre ABICHUS B OKPYKAIOIIEH MPUPOJIC U MIOBCETHEBHOMN KU3HU,
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" KCHOJIB30BATH IOJ PYKOBOJCTBOM II€Iarora Hay4Hble METOIbI MCCIIEAOBAHUSA
bu3uYeCKUX SBICHUNU, B TOM YHUCJE [JIs MPOBEPKU THUIIOTE3 W MOJy4YCHUS
TEOPETUYECKUX BBIBOJIOB;

" OOBACHATH C OMOPOM HA JUIAKTUYECKHI MaTepuai Toclie OOCYyXKACHUs ¢
NeJJaroroM Hay4yHbIE OCHOBBI HanboJjiee Ba)KHBIX JOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTUM, HANPUMEP, MPAKTUYECKOTO  HCIIOJIb30BAHUS  PA3JIMYHBIX
VMCTOYHUKOB JYHEPrMM HAa OCHOBE 3aKOHA NPEBPALICHUS U COXPAHEHHUS BCEX
U3BECTHBIX BUJIOB YHEPTHUH.

Kaxnas n3 Tem 1aHHOrO pazjesnia BKIYAECT YIKCIEPUMEHTAIBHOE NCCIIEI0BAHUE
00001Iar0IIero XapakTepa Ha YCMOTpPEHHE Meaarora U mpu ero momoinu. Paznen
3aBepIIaeTCs MPOBEACHUEM JIUATHOCTHYECKOW U OIEHOYHOW paboThl 3a Kypc
OCHOBHOM IIKOJIBI.

IIpuMepHBbIe KOHTPOJIBHO-U3MEPHUTEIbHbIE MATEPHAJIbI

[IpoBeneHue OIEHKHM JOCTHKEHUN IUIAHUPYEMBIX PpPE3yJIbTaTOB OCBOCHUS
y4eOHOro mpeaMeTa MpoBOAUTCS B popMe TEKyIIero u pyoeKHOT0 KOHTPOJIS B BUJE
KOHTPOJIBHBIX palOT.

7 kaace

Koumponvuas paboma Ne 1 no teme «IlepBoHauaiabHbie CBEJCHUS O CTPOCHHUH
BEILECTBA»

Konmponvuas paboma Ne 2 o teme «Macca, III0THOCTh, 00BEM.

Konmponvuas paboma Ne 3 no teme « Cuiibl B IPUPOJIEY.

Konmponvuas paboma Ne 4 no teme «JlaBneHue.

Hmoeosas nposepounas paboma.

8 kiacc

Bxoonas nposepounas paboma.

Koumponvuas paboma Ne 2 o teme «TeraoBble SBICHUSY.

Koumponvuas paboma Ne 3 no temMe « ArperaTHbIe COCTOSIHUSI BEIIIECTBAY.

Koumponvuas paboma Ne 4 no teme «DnexkTpudeckuii Tok. HampsixeHuey,
«Conportusnenue. CoeguHEHNE TPOBOIHUKOB.

Koumponvuas paboma Ne 5 no teme «PaboTa u MOUTHOCTH AJIEKTPUUECKOTO
TOKa», «3akoH Jxoyisa —JIeHmay.

Hmoeosas nposepounas paboma

9 kiace

Bxoouas nposepounas paboma.

Konmponvnas paboma Nel nmo teMe «3aKOHBI IBMKCHHS M B3aUMOJICHCTBUS
TEI.

Konmponvnas paboma Ne 2 mo teme «MexaHndeckue KojieOaHus M BOJTHBI».

Konmponvnas paboma Ne 3 mo teme « DNEKTPUUECKUE U MATHUTHBIC SBICHUS.

Konmponvuas paboma Ne 4 no teme «CTpoeHHE aTOMa U aTOMHOTO Siipay U
«Ctpoenue u 3Bontonus BeceneHHOM.

Hmoezosas nposepounas paboma.

19



20



IIJTAHUPYEMBIE PE3VJIBTATBEI OCBOEHUA YUEBHOI'O ITPEAMETA
«OU3NKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3SOBAHUA

B uenom pesynbraThl ocBoeHus oOyuvaromumucs ¢ 3I1P yuebHoro mpeamera
«Dusnka» JOKHBI COBMAAATh C pe3yibTaTaMH MPUMEPHOW pabouell MporpaMMbl
OCHOBHOTO 00111eT0 00pa30BaHUsI.

HaunGoinee 3HaunMMbIMU SBISIOTCS:

JIMUHOCTHBIE PE3YJIBTATDI:

MOTHBAITUS K 00YUEHHUIO U IICJICHANPABICHHOM ITO3HABATCIIBHOM JICSITCIIbHOCTH;

YCTAaHOBKA Ha OCMBICJICHHE JIMYHOTO ONBITA, HAOMIOAECHUN 3a (pu3ndecKUMHU
AKCIIEPUMEHTAMHU;

YCTaHOBKA Ha OCMBICJICHUE Pe3yJIbTATOB HAOIFOACHHUH 3a TPUPOIHBIMH U
TEXHOTCHHBIMH SIBJICHHSIMU C TIO3UIMH (PU3HUECKHUX 3aKOHOB;

CIIOCOOHOCTh OIICHWBATh MPOMCXOMISIIMNE HW3MCHCHUS U WX IMOCICACTBUS;
(bOopMyIHpPOBATH U OIIECHUBATH PUCKH, (DOPMHUPOBATH OTIBIT;

NOBBIIIICHUE  YPOBHS  CBOCH  KOMIIETEHTHOCTH  Yepe3  IMPaKTHYECKYIO
JeSITeNLHOCTD (TIPY COBMECTHOM BBITIOJIHEHUH JTA00PATOPHBIX MPAKTUICCKUX padoT);

yYMEHHE pa3nvarh ydeOHbIC CUTyallud, B KOTOpbIX ywammmiics ¢ 3[IP moxer
JCHCTBOBATh CAMOCTOSITENIBHO, W CHUTYalldd, TIEe CJEeIyeT BOCIOJIb30BaThCS
CTpaBOYHOHN HH(OpPMAIIHEH U APYTUMHU BCTIOMOTATEIbHBIMU CPEIICTBAMH;

CIIOCOOHOCTh TPWHHMATH pEIICHHE B JKU3HCHHOHW CHTyalli Ha OCHOBE
nepeHoca TMONyYEeHHBIX B Xojae OoOydeHHs (U3HUECKUX 3HAHWA B aKTyalbHYIO
CUTYAIHIO;

CIIOCOOHOCTh ~ COOJIFOIaTh B TMOBCEAHEBHOW JKW3HM TMpaBWIA JTUYHON
0€30MacHOCTH Ha OCHOBE TOHMMaHUS (U3MUYSCKUX SBJICHUUW W 3HAHUS 3aKOHOB
[1)76370 478

yMEHUE KPUTHUYECKU OIEHWBATHh MOJYUYEHHYIO OT coOeceaHnKa uH(opMaIuio,
COOTHOCSI €€ CO 3HAHHEM (PU3NUECKHUX 3aKOHOB;

CIIOCOOHOCTH TIEPEIaTh CBOM COOOpaXKEHUS, YMO3AKIIOUCHHSI TaK, YTOOBI OBITH
MOHATBHIM JPYTUM Y€IIOBEKOM;

aJICKBaTHOCTh TOBENIEHUS OOYYaroIIerocs C TOYKH 3PEHUS OMACHOCTU WIIH
6e30macHOCTH Tt ce0st WU TS OKPY KAIOIINX;

yBaOXCHHE K TPYIY U pe3ybTaTaM TPYJA0BOM JACATEIBHOCTH;

yrayOneHue TMpejCTaBICHU O [EeJTOCTHOW KapTHHE MHpa Ha OCHOBE
MPUOOPETCHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUH U MPAKTUYECKUX YMEHUH.

METANIPEIMETHBIE PE3YJIBTATbBI

Oe¢nadenue ynueepcanbHoIMU Y4eOHbIMU NOZHABAMENbHOIMU OCUICIBUAMU:

BBISBJISITH IPUYUHBI U CIICJICTBUS MPOCTHIX (DU3NUECKUX SBICHHUIA;

onpeaeisaTh GU3NUECKUE TOHITHS, CO3/laBaTh 0000IIEHNs, YCTaHABIUBATh
aHaJIOTUH, KJIAacCU(HUITMPOBATH, CAMOCTOSTEIHFHO BHIOMpPATh OCHOBAHHS M KPUTEPHUU
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JUTSL Kaccu(UKalum, UCTIONB3YS CIPABOYHYIO HH(POPMAITUIO U ONUPASICh HA AITOPUTM
y4eOHBIX JTEHCTBUIL;

YCTaHABIMBATh MNPUYUHHO-CIEJACTBEHHBIE CBSI3H, CTPOUTH  JIOTUYECKOE
paccyxaeHue, yMo3aKkitoueHue (MHIyKTUBHOE, JEyKTUBHOE, 10 aHAJIOTUM) U JIeNIaTh
BBIBO/JIBI 110J] PYKOBOJICTBOM II€1arora;

UCKAaTh WM OTOMpPATh MH(POPMAIMIO WIM AaHHBIE U3 UCTOUYHHKOB C y4E€TOM
MpEIOKEHHON YUeOHOM 3a/1auu U 3aIaHHBIX KPUTEPUEB.

CO3/1aBaTh, IPUMEHSAThH U MPEOOPA30BHIBATH 3HAKU U CUMBOJIBI, MOJIEIN U CXEMBbI
JUTSL pEIICHUS] yUeOHBIX U TT03HABATEIHHBIX 3a]1a4;

C MOMOIIBIO ME€Iarora Wik CaMOCTOSATENIbHO MTPOBOAUTH OMBIT, HECIOXKHbBIN
AKCTIEPUMEHT 0 YCTAHOBJICHUIO 0COOEHHOCTEN (Pr3nueckoro 0ObeKTa UiIu SBJICHHUS;

npeoOpa3oBbIBaTh UHPOPMAITUIO U3 OJHOTO BUJIA B IPYTON (TaOJIUILy B TEKCT U
mp.);

yCTaHABIIMBATh B3aMMOCBS3b (DU3WYECKUX SIBJICHUN U TPOIIECCOB, UCTOIB3YS
AJTOPUTM y4eOHBIX JICHCTBUM.

Osnaoenue YHUGepCcanbHblMu yueoHbIMU KOMMYHUKAMUBHbBIMU
oelicmeuamu:

OCO3HAHHO HCIMOJIb30BaTh PEUEBBIE CPEJCTBA B COOTBETCTBUM C 3ajlauei
KOMMYHUKALIUK JJI BBIPAXKEHUSI CBOMX MBICIIEH U MOTPeOHOCTEH ISl TIIaHUPOBAHUS
CBOEH NEATENbHOCTH;

OpraHu30BbIBaTh yueOHOE B3aUMOJICHCTBUE B IpyIe (onpeaeisTh 00Iue e,
pacrpenensTh poju, J0r0BapuBaThCA APYT C IPYTrOM U T. 1.).

LEJIEHANIPABIEHHO UCII0JIb30BaTh UH(OPMAIIMOHHO-KOMMYHUKATUBHBIE
TEXHOJIOTUU, HEOOXOIUMBIE JUIsl PEIICHHs] YYeOHBIX M MPaKTUYECKUX (PU3MUECKUX
3a1ay;

OpraHU30BbIBAaTh Y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO IEATEIBHOCTH C
YYHUTEJIEM U CBEPCTHUKAMHU B TIPOIIECCE 3aHITHI (DU3UKOM.

Osnaoenue ynugepcanpHbIMu y4eOHbIMU PECYIAMUCHBIMU OCUCHEUAMU:

MOHUMAThH IIEJIM €CTECTBEHHOHAYYHOTO OOYYeHHs, CTaBUTh U (POpMyIHpoBaTh
1Tt ce0st HOBBIE 3a7]a4M B yueOe U IM03HABATEeIbHOM S TEIIbHOCTH;

oOHapyxuBaTh W (GOPMYIHPOBATH y4eOHYIO MPOOJIEMy, OIpPEAENATh IIENb
y4eOHOM JIeITEIIBHOCTH,

CaMOCTOSITEJIbHO WJIM C MOMOILIBIO YUYUTEINA IUIAHUPOBATh MYTHU JOCTHIKEHUS
uenei B (U3MYECKUX SKCIEPUMEHTaX, B TOM YHUCIIE aJlbTEPHATHUBHBIC, OCO3HAHHO
BbIOWpaTh Hanbosee 3(ppeKkTuBHBIE CITOCOOBI PEIICHUS YYCOHBIX U TO3HABATEIHHBIX
3a/1ay;

COOTHOCUTh CBOM MPAKTUYECKHE IEUCTBHS C TUIAHUPYEMBIMH pPE3yJibTaTaMH,
OCYIIECTBIIATH KOHTPOJIb CBOEU NEATEIBHOCTH B MPOLIECCE TOCTHKEHUS PE3yibTarTa,
OMpEeNEeNATh CIOCOObl AEHCTBUI B paMKax MPEIJI0KEHHBIX YCIOBUM U TpeOOBaHUMH,
KOPPEKTHUPOBATH CBOU JIEVCTBHS B COOTBETCTBUU C U3MEHSIOLICHCSA CUTYallUEH;

MPAaBUJIBHOCTh  BBIMIOJIHEHUSI  AKCIEPUMEHTAIbHOM  ydyeOHOM  3ajauw,
COOCTBEHHBIE BO3MOKHOCTH €€ PEILICHHUS;

BJIAJICHUE OCHOBAMHM CaMOKOHTPOJSI, CAMOOLICHKH, MPUHITUS pEUICHUU U
OCYILIECTBIICHUS] OCO3HAHHOT'O BHIOOpA B yUE€OHOM M MO3HABATEIILHOU JIEATEIbHOCTH;
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JaBaTh AICKBATHYIO OLICHKY CUTYyallUH U MPEJIaraTh IJIaH €€ N3MEHEHHS;

MPEeABUAETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUU y4eOHOM
3a/1auu;

OCO3HABATh HEBO3MOXHOCTb KOHTPOJIMPOBATH BCE BOKPYT.

NPEJMETHBIE PE3YJIBTATBI

TpeOoBaHusl K NpeIMeTHBIM Pe3yJIbTATAM OCBOCHHUS Y4eOHOr0 mpeaMera
«Pu3ukKa», pacnpeaejeHHble M0 roaaM o0yueHus

PesynpTaThl mo rogam (GOpMyJIUPYIOTCS MO MNPUHUUIY A0O0ABIEHUS HOBBIX
pE3yJIBTaTOB OT rojia K roy (pe3yJIbTaThl OYE€PEIHOT0 ro/1a 10 YMOIYaHHUIO BKIFOYAIOT
pPE3yABTAThI IPEABITYIINX JIET).

7 KJIACC
[Ipenmernpie  pesynbTaThl Ha 0a30BOM  ypOBHE  JIOJDKHBI  OTPaKaTh
c(hOpMUPOBAHHOCTD Y OOYYAIOITUXCSI YMEHHUIA:

— OpUCHTHPOBATBHCS B TMOHATHSIX W OINEPUPOBATH MMU Ha 0a30BOM YypOBHE:
bu3uYecKue M XUMHUUYECKHE SIBJICHUS, HAOJIOJICHHE, JKCIEPUMEHT, MOJICTb,
TUIIOTE3a; CIWHUIBI (PU3MYECKUX BEIWYMUH, aTOM, MOJIEKyJia, arperaTHble
COCTOSIHUSI BeliecTBa (TBEpPAOE, JKHUIKOE, Ta3000pa3HOE); MEXaHHUYECKOE
JIBW)KEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MNPAMOJMHEWHOE), TPACKTOPHS,
paBHOJICHCTBYIOIIAs CHIIL, Aeopmarius (Yrpyrasi, IiiacTuueckas), HeBECOMOCTb,
COOOIIAOIIHNECS COCY/IBI, C OTIOPOM Ha TUIAKTHYCCKUN MaTepHa

— paznuyaTth sBiaeHus (auddys3us; TErmIoBOe NBM)KECHHUE YAaCTHI[ BEIIECTBA;
paBHOMEPHOE JIBIDKCHUE, HEPAaBHOMEPHOE JIBIDKCHHE; WHEPIIUS;
B3aUMOJICHCTBHE TEII, pagHOBecue mBEpObIX mel C 3AKPENJIeHHOU OCbio
spawjenus; nepefada JaBieHUS TBEPAbIMU TEJIAMH, XUJKOCTSIMH U Ta3aMu;
aTMoc(epHOe TaBJIcHUE; TUTaBaHKUE TEJ; IPEBPAICHUS MEXaHHUYECKON YHEPTUHN )
0 OIKMCAHUIO WX XapaKTepHbIX CBONCTB W HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIIUX JaHHOE (U3UYCCKOES SBIICHHUE, ITOCIE IPEIABAPUTECIHHOTO
00CYXKIEHHUS C TICAarorom;

— pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UYCCKUX SBICHUN B OKPYIKAIOIIEM
MHUpE, B TOM 4ucje GU3UICCKHE SBICHUS B MPHUPOJIC: MPUMEPHI JIBHKCHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B JKMBOM M HEXHUBOW NPUPOJE; IEUCTBUE CHUIIBI
TPEHUS B MPUPOJC M TEXHHKE; BIUSHUE aTMOC(HEPHOIO JaBIICHHS Ha >KUBOM
OpraHu3M; IUIaBaHWE PBIO; phIUaru B TEJIE€ YEJIOBEKa; MPHU ATOM IEPEBOIUTH
MPaKTHYECKYIO 3a7a4dy B y4eOHYy10, BBIJICIISTh CYIIECTBEHHbIC
CBOMCTBa/TIPU3HAKN (PU3MUECKUX SBJICHHUM C TIOMOIIBIO TIEarora;

— OIKMCHIBaTh M3Yy4YEHHBIE CBOMCTBA Tel W (PU3MYECKHUE SIBICHUS, HCHOJIb3YS
dbu3nyeckre BENMYUHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CKOPOCTbh, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSHKECTH, BEC Teia, ChUja
TpeHUsl, AaBJieHHE (TBEPJOro Tena, KUAKOCTH, Ta3a), BRITAIKUBAIOIIAS CHIIA,
MexaHu4eckas padoTa, MOITHOCTb, IIEYO CHUJIBI, MOMEHT CHUJIbI, KOA()PUIIMEHT
MOJIE3HOTO ACHCTBHUS MEXaHU3MOB, KHHETHUECKasl ¥ TTOTEHITNAIbHASI SHEPTHS) C
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OTOpOl Ha CXeMy; TPH ONHCAHWHM PACKPHIBATh (PU3UUYECKHA CMBICI
WCITOJIE3YEeMBIX BEITUYMH, UX 0003HAYCHUS U €IUHUIBI (M3MUYCCKUX BEIIMYHH,
Haxooums Gopmynvl, csa3vl8arOUjue OAHHYIO QUULECKVIO BEIUYUHY C OpYeUMU
BEUYUHAMU, CMPOUMb 2PAPUKU UZVYEHHBIX 3ABUCUMOCHEN  Du3uuecKux
geuyUH C OTIOPOH Ha AUNAKTUISCKUN MaTepHualr;

XapaKTepHU30BaTh CBOMCTBA Tell, PU3NUSCKUE SBICHUS U MPOIIECCHI, HCIIOIB3YS
npaBujia CIOXKEHUS cull (BIOJIb OJHOU MpsMoi), sakon Iyka, 3axon Ilackans,
3axon Apxumeoa, npaeuno pagHnogecus pviuaza (610Ka), «3010moe Npasuioy
Mexanuxu, 3aKOH COXPAaHCHHS MEXaHWYECKOW DHEPruH; IMPU STOM JaBaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3anUCbIBAMb €20 MAamemMamuiecKoe
sbipadicerue noo pyKo8oOCMEoOM nedazoza ¢ 00CyiHcoeHuem niana pabomoi,
OOBSACHATHh (DU3UYECCKUE SBJICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHCJIC H
B KOHTEKCTE CUTYaIlUi MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: MPu MOMOIIH
nejarora BhISBJIATh IPUYHHHO-CJICACTBCHHBIC CBSI3HM, CTPOUTH OOBSICHCHHE W3
1—2 JOrMYeCcKUX MIAroB C OMOPOM Ha 1—2 M3yUYEHHBIX CBOMCTBA (PH3UYCCKUX
SIBJICHUH, (PU3UYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

peliaTh TUITOBBIC pAacyCTHBIC 3aJaud B 1JICHCTBHE C OMOPOM HA ajJTrOpHUTM,
IpeIBApUTEIILHO Pa300paHHbI COBMECTHO C IT€IaroroM, UCIOJIb3Ys 3aKOHBI U
dbopMyIbl, CBSI3bIBaIONTUE (HU3UUECKUE BETUYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/layu 3aMKChIBaTh KPATKOE YCJIOBHUE, MOJICTABIATh (DU3NYECKHE BEITUYUHBI B
dbopMynbl M NPOBOAUTH  PACUCThl, HAXOAUTh CIPABOYHBIE JaHHBIE,
HEOOXOIUMBbIE NIl pEHIeHUs 3a/1ad, OIEHUBATh PEATUCTUYHOCTh MOJYyYEeHHOMN
buznuecKoi BEeTUYNHBL;

pacno3HaBaTh MPOOIEMbl, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIH (HUIUIECKUX
METOJIOB TOCJI€ TPEABAPUTEIBLHOTO OOCYXKIACHHUS C MEAaroroM; Mpu MOMOIIU
mejarora B ONMMCAHUM UCCIIEIOBAHUSA BBIICIATH IPOBEPSEMOE MPEIOI0KECHUE
(rumote3y), C OHMOpOM HA AUJAKTHYECKUNA MaTepuana pas3iudarb H
UHTEPIPETUPOBATH TOJNYUYCHHBIA PE3yibTaT, HAXOIUTh TMOCIE OOCYXIEHUs C
NIearoroM OmMuOKH B XOJI€ OMBITA, JEIAaTh BEIBOJIBI IO €T0 PE3YJIbTaTaM;

YMETh HAXOJUTh C MCIOJIb30BAaHUEM MH(PPOBBIX 00pa30BaTEIBHBIX PECYpPCOB
OTIBITHI TI0 HAOIIOJCHUIO (DU3UYECKUX SBICHUM WM (PU3NYECKUX CBOMCTB TEI:
dbopMynupoBaTh TpOBEpPSAEMBIE  MPEANOJOXKEHUSA, COOMpaTh  YCTAaHOBKY
U3 MPEAJIOKEHHOTO 000PY0BAaHMS C OMTOPON HA CXEMY, 3aITUCHIBATH XOJI OIBITA
1 GOPMYITHPOBATH BEIBOIBI TIOJT PYKOBOJICTBOM I€Iarora;

BBITIONHATh TIPSIMbIE U3MEPEHUS PACCTOSHHSI, BPEMEHHU, MAacChl Tesa, 00BhEMa,
CWJIBI M TEMIIEPATYPHI C UCIIOIH30BAHUEM aHAIOTOBBIX U MU(PPOBBIX MPUOOPOB
C OTIOPO Ha aNTOPHUTM; 3aMUCHIBATh MMOKA3aHUS MPUOOPOB C YUETOM 3aJaHHOU
a0COIOTHOM MOTPENTHOCTH H3MEPEHUIA;

MPOBOJUTHL COBMECTHO C TII€IJarOTOM HCCIEAOBAHUE 3aBUCUMOCTH OJHOU
bu3uYecKol BEIMYMHBI OT APYroll C KMCIHOJIb30BAHHEM MPSIMBIX H3MEPEHUUN
(3aBUCUMOCTH TYTH PAaBHOMEPHO ABWKYIIETOCS TeJa OT BPEMEHU JBIKCHHS
TENA; CUIbl MPEeHUs CKOAbMCEHUsi Oom eeca mead, Kaiecmea o0b6pabomxu
nogepxHocmeri men U HE3AGUCUMOCMU CUIbl MPEeHUus om Nniowaou
CONPUKOCHOBEHUsL Mell; CULbL YAPY20CmU Om YOIUHEHUS NPYHCUHDBL,
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8bIMANIKUBAIOWEl CUL OM  00beMa NOSPYIHCEHHOU Yacmu mead U Oom
NAOMHOCIU  HCUOKOCMU, €€ He3A6UCUMOCU Om NAOMHOCMU meld, Om
2/YOUHblL, HA KOMOPYIO NOSPYHCEHO MeN0;, VCI08ULl NIABAHUS Mel, YCA08UL
pasHosecus pvluaza u 0J10K08); TOJA PYKOBOJICTBOM I€jJarora y4yacTBOBaTh B
IJIAHUPOBAHUU YYEOHOTO HCCJICIOBaHUS, COOMPATh YCTAHOBKY M BBITIOJIHSTH
U3MEPEHUs, Clenys MpeAJIOKEHHOMY IUIaHy, (UKCUPOBATh pe3yJIbTaThl
MOJIYYEHHOM 3aBUCUMOCTH (U3UYECKHX BEIMYMH B BHJE NPEAJTIOKEHHBIX
Ta0auI] U TpaUKOB, JeJIaTh BEIBOBI MO PE3yIbTaTaM HCCIICI0BAHUS;
COOTHOCUTh KOCBEHHBbIE U3MepeHUs (U3NYECKUX BEIUYUH (ILJIOTHOCTH
BEIIECTBA JKUJKOCTH W TBEPIOTO Teja; CUjia TPEHUSI CKOJBKEHHUsI; AaBJICHUE
BO3JlyXa; BBHITAJIKUBAIOIIAS CUJA, JICHCTBYIOIIAs HA MOTPYKEHHOE B JKUJIKOCTh
Ten0; KOA(D(PHUIHUEHT TMOJIE3HOTO JCHCTBUS MPOCTBIX MEXAHU3MOB), CIEAYS
PEAJIOKEHHON MHCTPYKIIUU; TIPU BBITIOJTHEHUH U3MEPEHUH O] PYKOBOJICTBOM
nejarora coOMpaTh AKCIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYUCIATH 3HAUCHUE
MCKOMOM BEJIMYMHBI;

coOJI0/1aTh TIpaBWJIa TEXHUKH O€30MacHOCTH TpU paboTe ¢ J1abopaTOPHBIM
000py1I0BaHUEM TIOCJIE MPEIBAPUTEIHLHOTO 0OCYKICHHSI C TIEarorom;
COTIOCTABJISITh TPUHIMIBI JICUCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOWCTB:
BECHI, TEPMOMETP, JTUHAMOMETP, COOOIIAIONIECs] COCY/bl, 6apoMeTp, phlvar,
MOJIBUKHBI W HETOJBI)XHBIM OJIOK, HAKJIOHHAs ITUIOCKOCTh C OIOpPOM Ha
TUIAKTHYECKUNA MaTepualt;

XapaKTepU30BaTh MPUHIIMIBI TCUCTBUS HU3YUECHHBIX MPHUOOPOB U TEXHUUYECKUX
YCTPOUCTB MOCIIe MPEeABAPUTEITHLHOTO 00CYKICHHS C IeIaroroM ¢ Oopoi Ha UX
onmucanus (B TOM 4YHCJE: TOAIIMIIHUKH, YCTPOMCTBO BOJONPOBOJIA,
TUAPABIMYECKUM ITPECC, MAHOMETP, BRICOTOMED, TTOPIITHEBOM HACOC, apEOMETD),
UCIIONIB3Ysl 3HAHUS O CBOMCTBaX (DU3WYECKUX SBICHHM W HEO0OXOIUMBIE
(dbr3uUecKrue 3aKOHbI M 3aKOHOMEPHOCTH;

MPUBOAUTEL MPUMEPHI / HaXOAUTh WHMDOPMAIHMIO O MPUMEpax MPaAKTHIECKOTO
UCITOJTB30BaHMS (DH3NUECKUX 3HAHUKA B TIOBCETHEBHOM JKM3HHU JIsl 00eCTICUCHUS
0€301acHOCTH TPpH OOpAIICHUH ¢ MPUOOPAMU M TEXHUYSCKHUMHU YCTPONCTBAMH,
COXpaHCHHS 3J0pPOBbSI W COOJIONCHHS HOPM 3KOJIOTHYECKOTO ITOBEJCHUS B
OKPY’KAIOIIEH CpEaE;

OCYIIECTBIIATH C TMTOMOIIBIO TeJlarora 0TOOp UCTOYHUKOB MH(GOPMAIIUHA B CETH
NHTEpHET B COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM 3allPpOCOM, Ha OCHOBE
UMEIOIINUXCS 3HAHWW M MyTEM CPABHEHMS PA3TMYHBIX UCTOYHUKOB BBIJICIATH
uHDOpMaIHIO, KOTOpas SBISICTCS TMPOTUBOPEYMBOM WMIM MOXKET OBITh
HEJI0CTOBEPHOM;

UCITONIB30BaTh TPHU BBIMIOJHCHUN Y4YE€OHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYO
auTeparypy (U3MYECKOrOo COAEPKaHUs, CIPABOYHBIE MaTEpHabl, PECYpPCHI
cetu  VHTepHeT; BiIameTh NpUEMaMH  KOHCIIEKTHUPOBAHUS  TEKCTa,
npeoOpazoBaHus HHYOPMAIIUKM U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh MO/ PyKOBOJICTBOM ITI€Jiarora ¢ 00Cy>XJAeHHUEM IJIaHa paOOThl KpaTKUe
MMUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 MCTOYHUKOB MH(MOpMAITUU
(bU3UYECKOro CoIepKaHusl, B TOM YHUCJIE MTyOJIMYHO JIeNIaTh KPaTKUE COOOIICHUS
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0 pe3yJbTaTax MPOEKTOB WM YUYEOHBIX HCCIEAOBaHUI; IPH 3TOM TI'PAMOTHO
UCII0JIb30BaTh U3YUEHHBIN MOHATUWHBIN annapat Kypca (GU3uKH, CONMPOBOXKIATh
BBICTYILJICHUE IIPE3CHTAlLlUEH;

— TMpU BHINOJHEHUH Y4E€OHBIX MPOEKTOB M HCCIEAOBAHMMA TOJ PYKOBOJCTBOM
nejarora pacmpeienarTb OOs3aHHOCTM B TIpylHne B COOTBETCTBUHM C
IIOCTABJICHHBIMM 3aJadyaMH, CJIEOUTHb 3a BBIIIOJHEHUEM ILIaHA JEUCTBUH,
aJIeKBaTHO OLICHMBaTh COOCTBEHHBIM BKJIaJ B JEATENbHOCTb TPYIIIIHI;
BBICTPAWBaTh KOMMYHUKATHBHOE B3aWUMOJCHCTBUE, YUYUTHIBasi MHEHUE
OKPY’KaIOLIUX.

8 KUIIACC
[IpenmerHble  pe3ynbTaThl Ha 0a30BOM  ypOBHE  JIOJDKHBI  OTPaXKaTh
c(hOpMUPOBAHHOCTb Y OOYYAIOUTUXCSI YMEHHUIA:

— OPUCHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH UMH HAa 0A30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KCHHE aTOMOB M MOJIEKYJ, arperaTHbIC
COCTOSIHUSI BEIIECTBA, KPUCTAUNIMYECKHE M aMOpP(HBIC Teia, HACHIIICHHBIN U
HEHACHIIIIEHHBIN T1ap, BIAXHOCTh BO3/IyXa; TEMIEpaTypa, BHYTPEHHsISI SHEPIus,
TETJIOBOM JIBUTATEIb; JIEMEHTAPHBIA AJICKTPUUSCKUN 3apsil, JICKTPUUYECKOE
nojie, MPOBOJHUKU U JUAJIEKTPUKH, TOCTOSHHBIM 3JIEKTPUUYECKUNA TOK,
MarHUTHOE TOJIE;

— pas3nuyaTh SBIEHUS TIOCJIE MPEIBAPUTEIBHOTO OOCYXKIEHUS C Ie1aroromMm
(TeryioBoe paclIMpeHue/ckaTue, Temionepenaya, TeImIoBOe paBHOBECHE,
CMayMBaHUE, KaNWUISIPHBIC SIBJICHUS, UCHApEeHHe, KOHIEHCAIus, IMJIaBJICHUE,
KpUCTaJUIN3aIUs (oTBepaeBaHUE), KUIICHUE, Terionepeaada
(TErJIONPOBOAHOCTh,  KOHBEKIHS,  HW3JIy4YCHHE),  JJIKTpH3alus  Tell,
B3aMMOJICHCTBUE 3aps/ioB, JCHCTBUS DIIEKTPUUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aMMOJECHCTBUE MArHWUTOB, JEHCTBME MArHUTHOTO  TIOJS
Ha TPOBOJHUK C TOKOM, DSJEKTPOMArHUTHAS WHIYKIMS) MO OMHCAHHUIO HX
XapaKTEepHbIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
dbusnueckoe sSBICHUE;

— paclio3HaBaTh C TIOMOIIBIO TEJarora MPOSBICHUE HM3YyUYEHHBIX (DU3UIECKUX
SBJICHUN B OKPY>KaIOIIEeM MUPE, B TOM YHCIIe PU3NUYECKUE SBICHUS B TIPUPOJIE:
MOBEPXHOCTHOE HATSKEHHE U KANWJUISIPHBIC SIBIICHUS B IPUPOJIE, KPUCTAIIIBI B
npupoje, wuznydenue CollHIIA, 3aMep3aHHe BOJOCMOB, MOpCKUE Opu3bl,
oOpa3oBaHHWE pOCHI, TymaHa, WHEs, CHEra; DJEKTPUUYCCKUE SIBICHHUS B
atMocdepe, SIEKTPUIECTBO JKMBBIX OPraHU3MOB; MAarHUTHOE TOJie 3EeMIIH,
Jpeid MOTOCOB, POIb MATHUTHOTO TOJIA JJISl KU3HM Ha 3emiie, MOJIIPHOE
CUSTHUE; TIPU 3TOM TMEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B Y4eOHYIO, BBIICIAThH
CYIlIECTBEHHbIEC CBOMCTBA/MIPU3HAKHU (PU3UUECKUX SIBJICHUM;

— ONHCHIBaTh MOJI PYKOBOJCTBOM Meaarora ¢ OOCYXXJIEHHEM IUIaHa padoThl
M3YUYCHHbIE CBOMCTBAa Tl M (PU3UUYECKHUE SIBJICHUSA, UCIOJb3YS (PU3HUECKHUE
BEJIMYUHBI (TeMmIepaTypa, BHYTPEHHSIE DJHEPrusi, KOJIUYECTBO TEIUIOTHI,
yJAelbHasi TEIJIOEMKOCTh BEIIECTBA, YJleJbHAs TEIUIOTa IUIABJICHUS, yleJbHAs
TEIJI0Ta MapooOpa3zoBaHus, yAeIbHAs TEIJIOTa CTOPAHUS TOTINBA,
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KO3 (PUIMEHT TOJIE3HOTO JEWCTBUS TEIJIOBOW MAIIMHBI, OTHOCHUTEIbHAS
BIAKHOCTh BO3JyXa, OJJIGKTPUYECKUI 3apsa, cujia TOKa, JIEKTPUUIECKOE
HaIpsHKCHUE, COMPOTHBIICHWE TNPOBOJHWKA, YIEIbHOE  COIMPOTHUBIICHUE
BEIIECTBA, pab0Ta W MOIIMHOCTh DJJICKTPUYECKOTO TOKA); TPH OMHUCAHUHU
NPaBWIBHO TPAKTOBaTh C TIOMOIIbIO TMemarora (OU3UYECKUH  CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, O0O3HAUEHUS W CIUHUILI (PU3NYSCKUX BEIUYHH,
HaXOJIUTh (OPMYIIBI, CBSI3BIBAIONIME JAHHYIO (DU3UYECKYI0 BEIMYHUHY C
JIPYTUMHU  BEIMYMHAMH, CTPOUTHh TpauKA HW3YYCHHBIX 3aBHUCHUMOCTCH
(bU3UYECKUX BEIUYNH;

OTIPEIETISATh MOCIIE IPEIBAPUTEIHLHOTO 00CYKACHHS C TIeIarorOM CBOMCTBA TeT,
¢u3nueckre SBICHUS W TPOIECChI, HCIOJIB3YS OCHOBHBIC IOJIOKCHHS
MOJICKYJIIPHO-KMHETHYECKOW  TEOpUM  CTPOSHHUS  BEIICCTBA,  MPUHIUT
CYNEpITO3UIINH TOJICH (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja,
3akoH OMa JuIsi y4dacTKa Nenw, 3axkox /[[ocoynsa—J/lenya, 3aKOH COXpaHCHHS
SHEPTrUU; TPH ITOM HAXOJUTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa W €ro
MaTEMaTUYECKOEC BBIPAKEHHE C ONMOpPOHM Ha IMQPOBBIE 00pa3oBaTEIbHBIC
pecypchl;

COOTHOCHUTH TOJT KOHTPOJIEM Tefarora (GU3NIeCcKue MpoIecchl M CBOUCTBA Tel,
B TOM YHCJIC M B KOHTEKCTE CUTYaIlMi MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa,
NPy TIOMOIIM TIEAAarora BbISIBIATh NPUIUHHO-CIIECTBEHHBIC CBSI3H, CTPOUTH
o0BsicHeHHE U3 1—2 JOrMYeCKUX IIaroB ¢ OMopoil Ha 1—2 U3yYeHHBIX CBOMCTBA
Gu3nYecKuX SBICHUH, PU3NIECKIX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

peliaTh TUIOBBIE pacYCTHHIC 3a7aud B 1—2 MEHCTBHS C OMOPOI HA alNTOPHTM,
NpeBAPUTEIHLHO Pa300PaHHBIN COBMECTHO C IMEJAroroM, UCIOb3ys 3aKOHBI
(GopMyITBI, CBSI3bIBAIOIINE (DU3MUECKHUE BETUYUHBI: HA OCHOBE aHAN3a yCIOBUS
3aJjayd 3alMChIBaTh KPATKOE YCJOBHE, BBISIBIATH HEJIOCTATOK JAHHBIX JIJIS
peleHns 3ajadd, BBHIOMpATh 3aKOHBI M (OPMYJIbI, HEOOXOIHMMBIC IS €¢
pellleHusi, TPOBOAWTH pAcCYeThl W CpPaBHUBATh TIOJYYEHHOE 3HAYCHHUE
buznuecKkol BETUYNHBI C U3BECTHBIMU JIAHHBIMU;

UMETh TPEJICTABICHUE O MpoOJIeMaxX, KOTOPhIE MOXHO PEIIUTh MPU MOMOIIU
(du3HUecKrX METOJOB IOCJE MPEABAPUTEIBHOTO OOCYXKICHHUS C TIEAaroroM;
UCTIOJIBb3YS ONTMCAHNE UCCIIEIOBAHMUS, BBIJIEISAThH POBEPSAEMOE TIPEINOIO0KEHNUE,
OIICHWBATh TMPABUJIBLHOCTh TMOPSAKA TPOBEACHHUS HWCCIEAOBAHMS, JeNaTh
BBIBO/IBI;

YMETh HAXOJUTh C MCIOIH30BAHUEM MH(PPOBBIX 00pa30BaTEIBHBIX PECYpPCOB
OTIBITHI TI0 HAOMIOACHUIO (DU3UYECKUX SBICHUN WM (PU3MUECKUX CBOWCTB TEJ
(KamwUISIpHBIC SIBJICHHS, 3aBHCHMOCTh JABJICHHUS BO3JyXa OT €ro o0beMa,
TEMIIEPATyphl; CKOPOCTH TPOIIECCa OCTHIBAHMSI/HATPEBAHUS TIPU M3ITYYCHUHU OT
[[BETa M3ITyYaroIIeH/morIomaromeid mMoBepXHOCTH; CKOPOCTh UCTIAPECHHSI BOJIBI
OT TEMIEPATYPHI KUAKOCTH W TUIOMIAJHN €¢ TIOBEPXHOCTH; DICKTPHU3AIUS TSIl U
B3aMIMOJICHCTBHE DJICKTPUYCCKUX 3apsiIOB; B3aUMOJACHCTBHE TOCTOSHHBIX
MarHUTOB, BU3yaJIM3aIisi MATHUTHBIX MTOJIEH MTOCTOSTHHBIX MAarHUTOB; JACHCTBUS
MarHUTHOTO TTOJIS Ha MMPOBOTHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa, CBOMCTBA
AIEKTPOABUTATEIS TTIOCTOSSHHOTO TOKA): (hOPMYIUPOBATH TIPOBEPSICMBIE
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MIPEANOIOKEHUS, COOMPaTh YCTAHOBKY W3 MPEMIOKCHHOTO 000pYIOBaHUS C
OTOpPOM HAa CXEMY; OIMCHIBATH XOJ OMbITa W (HOPMYJIUPOBATH BBIBOABI IO
PYKOBOJICTBOM TIEarora;

UMEThH MPEJICTABICHUSI 0 U3MEPEHUH TEMITEPATyPhbl, OTHOCUTEIHLHON BIAXKHOCTH
BO3/yXa, CHUJIBI TOKA, HANIPSDKCHHSI C HCTIOJIB30BAHMEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (U3MUYECKHX BEJIWYWH; TIPH IOMOIIM IIelarora CpaBHUBATH
PE3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COMFOTHOM MOTPEITHOCTH;
NIPOBOJAUTh COBMECTHO C IIEJJarOTOM HCCJEAOBAHHE 3aBUCUMOCTH OJHOU
(Gu3HUecKOl BEIUYMHBI OT JPYrod C KMCIOJB30BAHHEM TPSIMBIX H3MEpPEHUH
(3aBUCUMOCTh  COTIDOTUBJICHUS TPOBOJHHWKA OT €ro JUIMHBI, TUTOIIaJH
TIOTIEPEYHOT0 CCUCHMSI M YJICTLHOTO COMPOTHBJICHUS BEIIECTBA MPOBOJIHUKA;
CWJIBI TOKa, WAYIIETO 4Yepe3 MPOBOJIHUK, OT HANPSKCHHsS Ha TPOBOIHHKE;
UCCIICIOBAaHWE  TIOCIEJAOBATCIIBHOIO W MapajuIeIbHOTO  COCIWHEHUU
NPOBOJAHUKOB): IUIAHUPOBATh HKCCIICIOBAaHUE, COOMpaTh YCTaHOBKY H
BBITIOJTHATH U3MEPEHUS 110]] PyKOBOJICTBOM IIearora, Clieys MpeaioKeHHOMY
IUTaHy, GUKCHPOBATh PE3yJIbTaThl IMOJYYCHHOW 3aBUCUMOCTH B BHJIC TaOJIUIl U
rpaduKoOB, JeIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHUS TOCIIE 00CYKICHUS
C TIeIaroroM;

COOTHOCUTh KOCBEHHBIC W3MepeHus (u3uueckux BedwduH (yIeibHas
TETUIOEMKOCTh BEIECTBA, COMPOTUBJICHHE MPOBOIHHMKA, pabOTa U MOIIHOCTH
AJIGKTPUYECKOTO TOKA): C TIOMOIIBIO TeAarora IUIAHUPOBaTh HW3MEpEHMUS,
coOMpaTh  AKCIEPUMEHTAIBHYI0  yYCTaHOBKY,  CJemys  MpeaoKEeHHOU
WHCTPYKITUH, U BEIYUCIISTH 3HAUCHUE BEIIMUUHBL;

coOJIro1aTh TpaBWJa TEXHHUKW O€30MacHOCTH IpU paboTe ¢ 1abopaTOpPHBIM
000pyIOBaHUEM ITOCIIC TIPEIBAPUTEIHLHOTO OOCYKACHHS C TIIaroroMm;
COIMOCTABIISATh C TIIOMOIIBI0 TeAarora MPUHIUIBI JCHCTBHS W3YYCHHBIX
prOOPOB M TEXHUYCCKUX YCTPOHUCTB C ONOPO HA MX OMHCAHUSA (B TOM YHCIIE:
CUCTeMa OTOIUICHHS JIOMOB, THIPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUCTYMK OJICKTPUUECKOW OSHEPTUH, IIIEKTPOOCBETUTEIIHHBIC
npuOOpbl, HarpeBaTeNbHBIE AJICKTPONPUOOPHI (MPUMEPHI), SICKTPUUIECCKUE
NPEIOXPAHUTENH; JJIEKTPOMATHUT, JJICKTPOJBUTATEh MOCTOSHHOTO TOKa),
UCTIONIb3Ysl METOJUYECKHE MaTepHallbl O CBOMCTBAaX (PU3WYECKUX SBICHHUN U
HeoOxouMbIe (PU3NYECKUEe 3aKOHOMEPHOCTH;

pacmo3HaBaTh MOCJE MPEABAPUTEIHLHOTO OOCYXICHHS C TMEJaroroM MpPOCThIC
TEXHHYECKNE YCTPOWCTBA MW HW3MEPHUTEIbHBIE MPUOOPHI MO CXeMaM H
CXEMAaTHYHBIM PHUCYHKaM (KHUJAKOCTHBIA TEPMOMETpP, TEPMOC, TCHUXPOMETD,
TUTPOMETP, JBUTATENIb BHYTPEHHETO CrOpPaHUsA, SJIEKTPOCKOI, pEeoCcTar);
COCTaBIIATh CXEMBI DJICKTPUYECKUX TIIeNeil C TOCIeJOBATEIbHBIM |
MapaJyieTbHBIM COCIMHEHUEM JJIEMEHTOB, COOTHOCS YCIIOBHBIE 00O3HAYCHUS
AJIIEMEHTOB AJIEKTPUIECCKUX IICTICH;

MPUBOIUTH TMPUMEPHI/HAXOAUTh HHPOPMAIHMIO O MPUMEPAX MPAKTHYECKOTO
MCITOJIb30BaHUS (DU3UYECKUX 3HAHUN B TIOBCETHEBHOM XU3HU I 00CCTICUCHHUS
0e3omacHOCTH MPpU 00paIeHNH ¢ IPUOOpaMH M TEXHUISCKUMHU YCTPOUCTBAMH,
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COXpaHEHHUSl 3JI0pPOBbS U COONIOJCHHS HOPM DKOJIOTMYECKOTO TOBEICHUS B
OKPY’KAIOIIEU CPELE;

— OCYIIECTBIATH C TOMOIMIBIO TMEAarora TMOUCK HHPOpMAUH (HU3HIECKOTO
cofepkaHusi B ceTH VIHTEpHET, Ha OCHOBE HMEIOIIUXCS 3HAHUNA M IMyTEM
CpPaBHEHUS JOTOJHUTEIBHBIX MCTOYHUKOB BBIACTATH WHGOPMAIUIO, KOTOpas
SBIISIETCS] IPOTUBOPEUNBOM MIIM MOKET OBITH HETOCTOBEPHOM;

— HCIIONIb30BaTh TMPH BBHIMOJIHEHUH YYEOHBIX 3aJlaHUil OTOOpAHHYIO TEIarorom
HAY4YHO-TIOMYJIAPHYIO JUTEpaTypy (PU3MUEecKoro coaep’kaHusi, CIpPaBOYHBIC
MaTepHuabl, pecypchl ceTh MHTEpHeT; BiIaJeTh MpUeMaMi KOHCTICKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHPOPMAIMH U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO
C OIOPO¥ Ha ANTOPUTM M YTOUYHSIOIINE BOIIPOCHI MEarora,

— co37aBaTh MOJ] PYKOBOJCTBOM TIelarora ¢ OOCYyXJCHHEM IutaHa paboTh
NUCBbMEHHbIE U KpaTKUe YCTHbIE COO0OIIeHus, 0000mmas uHopmManuoo u3
HECKOJIbKMX MCTOYHHUKOB (DM3UYECKOTO COJCPIKAHHS, B TOM YHUCIE MyOIHMIHO
NPEJCTABIIATh PE3YJIbTATHI POCKTHOW MIIM MCCIIETOBATEIILCKON e TEIbHOCTH;
NPy 3TOM T'PaMOTHO HMCIOJB30BaTh M3YyYCHHBIM MOHATHIHBIN amnmapar Kypca
(U3MKH, COTTPOBOXKAATH BEICTYIUICHUE TTPE3CHTAINCH;

— TIPY BBITIOJIHEHUH YUEOHBIX MTPOSKTOB U MCCIEA0BaHNN (PU3HMUECKUX MPOIIECCOB
1O PYKOBOJCTBOM II€Aarora pacmpenesisiTh OOsS3aHHOCTH B TpyIHIe B
COOTBETCTBHUH C IOCTABJICHHBIMH 3a/1a4aMH, CJICTUTH 3a BBHIIIOJHEHHUEM IUIaHA
IEeUCTBUI M KOPPEKTUPOBATH €T0, aACKBATHO OLIEHUBATH COOCTBEHHBIN BKJIA]] B
AESITeIbHOCTh TPYIIbI, BBICTPAaUBaTh KOMMYHHMKATHBHOE B3aMMOJCHCTBHE,
HPOSIBIISISE TOTOBHOCTD pa3periath KOH(PIUKTHL.

9 KJIACC
[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  ypOBHE JOKHBI  OTpaXkaTh
c(hOpMHUPOBAHHOCTD Y OOYJAIOITUXCS YMEHHUI:

— OpHUEHTHPOBATHCS B TMOHATUAX U ONEPUPOBATH MMU Ha 0a30BOM YpOBHE:
CUCTEMa OTCYeTa, MaTepuajbHasi TOYKA, TPACKTOPUS, OTHOCUTEIHHOCTD
MEXaHUYECKOTo NBIKEeHUS, nedopmarus (ympyras, MiacTU4ecKas), TpPEeHHE,
yeHmpocmpemumenvrHoe YCKOpeHue, HEBECOMOCTh M TEpPerpy3Ku; ICHTP
TSOKECTH;, aOCOIMIOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPIAOTO Tela,
paBHOBECHE; MEXaHMUYECKHE KOJeOaHWs ¥ BOJHBI, 3BYK, HH(Pa3BYK
U yJIbTPa3BYK; JIEKTPOMArHUTHBIC BOJHBI, IIKaJa 3JEKTPOMATHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JTalIbHO30PKOCTb, CHEKMpPbl UCHYCKAHUSA U NO2NOUJeHUS;
anb(da-, 6eTa- U raMMa-u3ITydeHUs, U30TOIIBI, AIepHAs YHEPTETHKA;

— COOTHOCHUTH SIBJICHHSI TIOCTIE TPEABAPUTEITHLHOTO OOCYXKICHHSI C TIEAaroroMm
(paBHOMEpPHOE u HEPABHOMEPHOE PSIMOJIMHEWHOE JIBIKEHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JBIKCHHE, CBOOOJHOE TMAaJIeHHue TeT,
pPaBHOMEPHOE IBMKEHUE IO OKPYKHOCTH, B3aUMOJICHCTBHE TEJ, PEAaKTUBHOE
JIBUKEHUE, KoJebaTelbHOe NBIDKCHHE (3aTyXarolle W  BBIHYXICHHBIC
KoJie0aHus), PpPE30HAHC, BOJHOBOE  JIBIDKCHHE,  OTpaKeHUE  3BYKa,
MPSIMOJIMHEWHOE PaCcTPOCTPAaHCHUE, OTPAXKEHUE U MPEJIOMIICHHE CBETA, TIOJTHOE
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BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KEHHE OEJIOr0 CBETA B CIIEKTP U CII0KEHUE
CHEKTPAJIbHBIX ILIBETOB, JIUCIEPCUSl CBETA, €CTECTBEHHAs pPAaJMOAKTUBHOCTD,
BO3HUKHOBEHHE JIMHEMYAaTOrO CIEKTpa H3JIYy4YeHHs) IO ONUCAHUI0 HX
XapaKTepHbIX CBOMCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE
(u3nuecKoe SBICHUE;

pacno3HaBaTh C MOMOIIBIO NeAarora MpOSIBICHUE M3YyUYEHHBIX (DU3UUYECKUX
SBJICHUW B OKPYXaloleM MHUpe (B TOM 4yHcie PU3NUECKHE SIBJICHUS B MPUPO/IE:
OPWIMBBl U OTJIMBBI, ABMWKEHUE TiaHeT COJHEYHOW CHCTEMbl, PEaKTHBHOE
NBIDKCHHE  JKUBBIX  OPraHW3MOB, BOCIIPUSTHE  3BYKOB  KHUBOTHBIMU,
3eMJIETPSICEHUE, CEMCMHYECKHE BOJIHBI, I[yHAMH, 5XO0, LIBETAa TEJ, ONTUYECKUE
SBJICHUS B PUPOJIe, OMOJIOTHYECKOe AEHCTBUE BUIUMOTO, YIbTPapuOIeTOBOIO
U PEHTI€HOBCKOTO U3JIYYEHMH; €CTECTBEHHBbIM pPaAMOAKTUBHBIN  (OH,
KOCMUYECKUE JIy4Yd, pPaJUOAKTUBHOE U3IyUYE€HUE MPUPOJHBIX MHUHEPAJIOB;
JENUCTBUE PAIMOAKTUBHBIX M3JIYYEHUN HAa OPraHU3M YEJIOBEKa), MPU ITOM IO
PYKOBOJICTBOM IleJlarora MEpPeBOJUTh MPAKTUYECKYI0 3a7adyy B Yy4eOHYIO,
BBIJIEIISATH CYIIIECTBEHHbIE CBOMCTBA/IPU3HAKU (DU3NUECKUX SIBJICHUM;
ONMKCHIBATh TOJI PYKOBOJACTBOM Ilefarora ¢ OOCYXJCHHEM IIaHa padoThI
U3y4YeHHbIE CBOWCTBA Tell M (PU3MYECKHE SIBIICHUSA, HCHOJB3Ys (PU3NYECKUE
BEJIMYMUHBI (CpedHssi M MTHOBEHHas CKOpPOCTh Teja IMpU HEpPaBHOMEPHOM
JIBUKEHUH, YCKOPEHUE, NepeMelIeHue, MyTh, YIJIOBas CKOPOCTb, CUjla TPEHUS,
CWJIa YOPYTOCTH, CUJa TSKECTH, YCKOPEHHE CBOOOJHOrO MajeHus, BeC Tela,
UMITyJIbC TeJa, WUMIYJIbC CHJIbl, MeXaHW4yeckas paboTra W MOIIHOCTb,
NOTEHLIMANbHASA DJHEpPrusi Tella, TMOJHATOTO HaJl TOBEPXHOCTHIO 3EMIIH,
MOTEHIIUATbHASA DHEPTHUsl CXKATOW MPYKUHBI, KHHETHYECKasi SHEPTus, MOJHas
MEXaHW4YecKasi HHEprus, MEepUoJl W 4YacToTa KoiieOaHWM, JJIMHA BOJHBI,
IPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, IMOKA3aTENb MPEIOMIICHUS
Cpenbl); TMpU OMHCAHUM C TOMOIIBIO YYHUTENs TMPaBUIBHO TPaKTOBAThH
(bu3MUeCKuil CMBICT HCTOIB3YEMbIX BEJIWYUH, OOO3HAYCHUS U €IMHUIIBI
¢u3nuecknx BETUYWH, C OMOPON HA METOJUYECKUX MaTepuall HaXOIUTh
(GopMyJibl, CBA3BIBAIOIIME MJAHHYIO (DU3MYECKYI0 BEJIMYUHY C JPYTHUMHU
BEJIMYMHAMH, CTPOUTH TpaduKd WIYYCHHBIX 3aBUCUMOCTEH (PU3HUECKHUX
BEJINYMH;

XapaKTepu30BaTh IOCJIE IMPEIBAPUTEIBHOTO OOCYXKICHHS C TEeJaroromMm
CBOMCTBA TeJl, PU3UUECKHE SABJICHUS U MPOIIECChI, UCTIOIb3Ysl 3aKOH COXPAHEHUS
SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHMS, MPUHUMUII CYNEPHO3ULUNA CHII,
OPUHIUIT OTHOCUTENbHOCTH ['anmiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAXEHUS U TMPETOMJICHUS CBETa, 3aKOHBI COXPAHEHUS
3apsI0BOr0 M MacCOBOI'O YHCEN MPHU SIEPHBIX PEaKUHUsAX; IPH 3TOM HAXOJIUTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHAa W €ro MaTeMaTHYeCKOE BBIPAXKEHHUE C
ornopoit Ha U poBbIE 00pa30BATEIbHbBIE PECYPCHI;

COOTHOCHTB IOJI KOHTPOJIEM IMearora (u3n4ecKre Mpolecchl U CBOMCTBA Tell,
B TOM YHUCJIE U B KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATH IIPU MOMOIIM I€Jarora MPUYMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH
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00BsICHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OHopoil Ha 2—3 H3YYEHHBIX
CBOICTBA (PU3HUECKUX SABJICHUMN, (PU3NUECKUX 3aKOHOB MU 32aKOHOMEPHOCTEN;
pemaTe TUIIOBBIE PACUCTHBIE 3a7auu B 1—2 NEMCTBUSA C OMOPOM Ha alrOpPUTM,
IpeBAPUTEIBHO Pa300paHHBIA COBMECTHO C, UCIOIb3YsS 3aKOHBI U (POPMYIIbI,
CBs3bIBatONINE (DU3UUECKUE BEIIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3a/layu
3aMMChIBaTh KPATKOE YCJOBHE, BBISABISTH HEAOCTAIONIME WU U30BITOYHBIC
JaHHbIe, BBIOMpaTb 3aKOHbI W (OPMYJbl, HEOOXOAUMBIE HJisi pEeUIeHUs,
OPOBOAUTH PAcyeThl U OLEHUBATH C IOMOILBIO YUUTENS PEaTUCTUUYHOCTH
NOJyYeHHOI'0 3HAaUeHUsI (PU3NUYECKON BEIMYMHBI,

UMETh MPEJCTaBICHUE O MpobiemMax, KOTOpble MOXHO PEIIUTh MPU MOMOIIH
(¢u3MUecKUX  METOJOB; MCMOJb3YysS ONHCAHME  HCCIENOBaHUA, IOCIe
peBAPUTEIBHOTO OOCYKIEHHSI C TEJaroroM BBIJIEIATh MPOBEPIEMOE
OPENONOKEHUE,  OIEHUBAaTh  MPABWIBHOCTh  MOpSAKA  MPOBEACHUS
UCCJIeIOBaHUs, JIeJaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3YJIbTATHl HAOIIOACHUI
U OTIBITOB;

YMETh HaXOJUTh C MCIOJIb30BaHUEM ILH(PPOBBIX 00pa30BaTEIBHBIX PECYpPCOB
OTBITHI 1O HAOMIOACHUIO (PU3UUECKUX SIBICHUN WM (U3HUECKUX CBOWCTB TEl
(u3yueHue BTOPOTO 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUSI JHEPruu;
3aBUCUMOCTH TMEpHOJa KoJieOaHUN MPY>KMHHOTO MAasgTHHUKA OT MAacChl Ipy3a U
KECTKOCTH TPY>KUHBI U HE3aBUCHUMOCTb OT AMIUIUTYAbl MajbIX KOJeOaHU;
PSIMOJIMHEHHOE PAaCTIPOCTPAHEHHE CBETA, pa3yioKeHHe OEJIOro CBETa B CIEKTD;
U3y4YEeHHE CBOMCTB M300PAKEHUS B MJIOCKOM 3€pKajie U CBOMCTB M300pakeHHUs
npenMera B coOuparoleil JIMH3e; HaOJI0JeHHE CIUIOIIHBIX W JIMHEWYaThIX
CIEKTPOB U3JIYUYECHHsI): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0OpyIOBaHUS C OMOPOM Ha CXEMy; ONMHUCHIBATH XOJ OMbITA U €ro
pe3ynbTaThl, GOPMYITHPOBATH BEIBOABI MTOJI PYKOBOJICTBOM TEAArora;
POBOAUTh TPH HEOOXOJUMOCTH CEPUI0 TPSIMBIX HW3MEPEHUMN, Ompenensis
CpelHee 3HA4YeHHE M3MEpSeMOMl  BEIHYUHBI  (oKycHOe  paccmosiHue
coouparoweti JIUH3DL); 000CHOBBIBATH BBIOOD crioco0a
U3MEPEHUs/ U3MEPUTEIBHOTO MPUOOPa;

HIPOBOJIUTH COBMECTHO C IIEIaroroM HCCiIe0BaHUE 3aBUCUMOCTEN PU3NUECKUX
BEJIMYMH C MCIOJIB30BAaHUEM IMPSMBIX HW3MEPEHUH (3aBUCHMOCTb MYTH OT
BPEMEHHU MPU PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HauajabHOM CKOPOCTH; EPUOAa
KoJIeOaHMI MaTeMaTHYECKOro MasTHHKA OT AJUHBI HUTH; 3aBUCHUMOCTH yrIja
OTpaXKEHUsI CBETA OT YIVIa MAJEHUS M yIJla IPEJIOMJICHHs OT yIJIa MaJeHUs):
nocsue o0CyXJIeHus MO PyKOBOJICTBOM IeAarora miaHupoBaTh UCCIIETOBaHHE,
co0upaTh YCTaHOBKY, (PUKCHUPOBATh PE3yJbTAThl IMOJYYEHHON 3aBHCHUMOCTH
¢u3nyeckux BeIMYMH B BHJE TaOnul W TpaduKOB, JeiaTb BBIBOJBI IO
pe3ynbTaTaM HCCIeJOBaHUS;

COOTHOCHTbH KOCBEHHBIE U3MEPEHHUSI (PU3NYECKUX BEIMYUH (CPEIHSA CKOPOCTh U
YCKOPEHHE Tella MPU PaBHOYCKOPEHHOM JBHUKEHUHM, YCKOPEHHE CBOOOJHOTO
MajieHusl, KCCTKOCTb MPY>KUHBI, KOIPOUIMEHT TPEHUS CKOJBKEHUS,
MeXaHu4eckas paboTa W MOIIHOCTh, YacToTa | TMepHoja KojieOaHuM
MaTeMaTU4YeCKOTr0 U MPYKUHHOTO MasiTHUKOB, ONTUYECKasl CHUJIa cCOOMparouen
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JIUH3bI, PAJAMOAKTUBHBIN ()OH): C TOMOIIBIO MeAarora IaHuPOBaTh U3MEPEHUS;
coOUpaTh SKCMEPUMEHTAIIBHYIO YCTAHOBKY U BBIMIOTHATH U3MEPEHUSs, CIEIys
MPEVIO)KEHHOW ~ HMHCTPYKIIMHU;  BBIYUCIATH ~ 3HAYEHUE  BEIUYHUHBI U
aHAIM3UPOBATH MOJYUYEHHBIE PE3YyJbTaThl C YUYETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHN;

coOnoaTh IpaBWiIa TEXHUKH O€30MacHOCTH NMpu padoTe ¢ 1abopaToOpHBIM
000pyJ0BaHUEM MOCJIE MPEIBAPUTEIBHOTO 00CYKIEHUS C MIEJaroroMm;
COTOCTABJISATh C TIOMOINBIO TMeJarora OCHOBHBIE TMPU3HAKM HW3YUYECHHBIX
duznueckux Mojenel: MarepualibHasg TOYKa, aOCONIOTHO TBEPAOE TEO,
TOUEYHBIM UCTOYHUK CBETA, JIy4, TOHKAs JHMH3a, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO si/ipa € OTIOPOM Ha METOIMYECKUE MaTEpUaIIbI;
XapaKTepu30BaTh IOCJIE MPEABAPUTENBHOIO OOCYXXIEHUS C I[elarorom
NPUHIUIIBL JIEUCTBUS M3YYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTIOpON Ha WX omucaHusg (B TOM YHCIE: CHUJAOMETD, JATYUKH TOJOKEHUS,
PacCTOSIHUSI UM YCKOpPEHHUs, pakeTa, 3XOJOT, OYKH, MEPHUCKOMN, ¢oToarmapar,
ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona),
UCTIOJIB3Ys IU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI;

UCIIOJIB30BaTh TOJ] PYKOBOJICTBOM I€/larora CXeMbl M CXEMaTHYHbIE PUCYHKHU
U3YYCHHBIX TEXHHUYECKHUX YCTPOMCTB, HW3MEpPUTEIBHBIX MNPUOOPOB U
TEXHOJOTHYECKUX TMPOIIECCOB MPH PEIICHUH Y4YEOHO-TIPAKTUUYECKUX 3aj]ady;
ONTUYECKHE CXEMBI ISl MOCTPOEHUS H300paKeHUH B IUIOCKOM 3e€pKaje U
coOuparomiei JMH3E;

NPUBOJUTH MPUMEPHI/HAXOAUTh HHPOPMALIMIO O MPUMEpPax MPAKTUYECKOTO
UCIIOJIb30BaHMs (PU3UUECKUX 3HAHUHN B TTOBCEIHEBHOM XKM3HU /I 00€CTICUeHUS
0€301acHOCTH TpH OOpAIICHUH ¢ MPUOOPaAMU M TEXHUYECKHUMHU YCTPONCTBAMH,
COXpaHEHHsS 3/I0POBbSl U COOJIIOJCHHS HOPM JKOJIOTHYECKOTO TMOBEACHHS B
OKPYIKAIOIIEH CPEAE;

OCYUIIECTBIISITH TIOJT PyKOBOJICTBOM I€/larora MoucK uHdopmanuu Gusnaeckoro
comepkaHusi B ceTH VHTepHET, caMOCTOSTENbHO (HOPMYIUPYS TMOUCKOBBHIN
3ampoc, HAXOAUTh MYTH  OMNPENENCHHUS  JOCTOBEPHOCTH  MOJIYYEHHOU
uH(GOpPMAIIH Ha OCHOBE UMEIOIITUXCSI 3HAHUH U TIOMOJIHUTEIbHBIX UCTOYHUKOB;
UCIIOJIb30BaTh MPH BBIMIOJHEHWN YYEOHBIX 3aJaHUi OTOOpPaHHYIO IMEJarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy (U3HUUECKOTO COJEPIKaHUS, CIPABOYHBIC
Martepuaibl, pecypchl ceth MHTepHeT; BiIaaeTh NpueMaMi KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpazoBaHust MHGOPMAIIMHA U3 OJHOU 3HAKOBOW CHUCTEMBI B IPYTYIO
C ONOPOM Ha aJIrOPUTM M YTOUYHSIOUIME BOMPOCHI MeAarora; co3jaBaTh O]
PYKOBOJICTBOM TleJjarora ¢ 00Cy X AeHUEM IJIaHa paOOThl MUCbMEHHBIE U YCTHbBIE
COOOIIeHNS HAa OCHOBE MH(OPMAITNU U3 HECKOJIBKUX UCTOYHUKOB (DU3UIECKOTO
colepKaHMs, NyOJUYHO TPEACTABIATH pE3yJbTaTbl MPOCKTHOW  WIHU
HCCIIEIOBATENILCKON  JIESITENIBHOCTH; TPU  3TOM TPAaMOTHO HCHOJb30BaTh
W3YUYCHHBIM TMOHSITUHHBIA  ammapar u3y4daeMoro paszaena (Qu3uku u
CONPOBOXJATh BBICTYIUICHHE TIpE3CHTAIlMe ¢ y4YeTOM OCOOCHHOCTEH
ayAUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHUE

TemaTnueckoe MIaHUPOBAHKUE U KOJIMYECTBO YaCOB, OTBOJIMMBIX Ha OCBOCHHE KaXKJ0M TeMbl yueOHoro npeamera «Dusuka»
[IpumepHOl amanTUPOBAHHON OCHOBHOM 00pa30BATENbHON MPOrpaMMbl OCHOBHOIO OOIIEro 0Opa3oBaHUs OO0YYaIOLIUXCS C
3aJIepKKOM TICUXUYECKOro pa3BUTHUS, B LIEJIOM COBMAJAIOT C COOTBETCTBYIOUIUM pazfeioMm [IpumepHoit paboyeil mporpamMmsl
yueOHoro npenmMera «®dusnka» 00pazoBaTeNbHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus. [lpu stom Oprannsanus Bnpase
cama BHOCHUTb U3MEHEHHs B COJIEpP)KAHUE U paclpeliesieHne ydeOHOro mMarepuaia Mo rojgam oOydeHus, B MOCIIEN0BATEIbHOCTD
U3y4YEeHHs] TEM M KOJMYECTBO YacOB HAa OCBOEHUE KaXKJOH TEeMbl, ONpeleNieHue OpraHU3allMOHHBIX (popM 0OydeHHs U T.II.
OO60CHOBAaHHOCTh JTaHHBIX M3MEHEHUH orpejenseTcss BhIOpaHHbIM oOpa3zoBareiabHO opranuzanueil YMK, nnnuBuyanbHbIMU
NCUXO(U3UIECKUMU OCOOEHHOCTSIMM KOHKPETHbIX oOyuatomuxcsi ¢ 3[IP, cremeHbl0 yCBOEHHOCTH HUMH YYEOHBIX TEM,
pEKOMEHJAIUSAMU IO OTOOPY U aJanTaluy yueOHOro MaTepuana rno Gusmke, npecTaBieHHbIMU B [10sICHUTENIBHOM 3amuCKe.

7 KJIACC (68 u)

BeJUYHHBI (2 1)

usnuecknx BenmmunH. Qusuueckue npubopsl®

TemaTnyeckmii OcHOBHBIE BH/IbI IeATEILHOCTH YYALINXCS
OcHOBHOe cofiep:KaHue . .
0J10K, TeMa (Ha ypoBHe y4yeOHbIX AelicTBHUI)
Pa3gen 1. ®u3uka u e€ posib B MO3HAHUH OKpY:Kaoero Mmupa (6 1)

duznka — ®usuka — Hayka o mpupone. SIBieHus | BrIiBIeHHME OCHOBHBIX pasiHuYMi NMPH HMOMOIM IeJarora Mexny (QU3MYeCKUMH M XUMHYECKHMH

Hayka o npupoae | npupoasl  (MC®).  @usumueckue  sBueHus: | npespamenusMu (MC — xumus).

2 u) MEXaHW4YEeCKHE,  TCIJIOBBIE,  d3JeKTpudeckue, | PacrosHaBaHne M KiacCH(UKAIMs TOCIe OOCYKACHHS C IENaroroM IpH IOMOIIM HaBOASAIINX

MarHUTHBIE, CBETOBBIE, 3ByKOBBIC. BONPOCOB (PM3NYECKUX SIBICHUI: MEXaHWYECKHX, TEIUIOBBIX, OIJIEKTPUYECKUX, MArHUTHBIX

Y CBETOBBIX.
Habmonerne n onmcanne GU3NIECKUX SBICHUN Ha 6a30BOM YPOBHE.

dusnyeckne dusnyeckue BEIIMYHHBL Wzmepenne | Onpenenenne mpy MOMOIM MEArora NEHb! ATISHHUS IKaIbl HK3MEPUTEIHLHOTO IpHOopa.

W3mepenne mo o0Opasiy moj pyKOBOACTBOM I€arora JHHEHHBIX Pa3MEpOB TEN U MPOMEXYTKOB

5 MC — JIeMEeHTBI COIEPIKAHNS, BKIIOYAIOIINE MEKIIPEMMETHBIE CBS3H, KOTOPBIE MOAPOOHEE PACKPHITH B TEMATHYECKOM TUTAHUPOBAHHH.
6 Kypcusom 0603HaueH yueOHbIi MaTepua, KOTOpbIH H3yYaeTcsl, HO He BHIHOCUTCS Ha POMEXKYTOUHYIO M UTOTOBYIO aTTECTAIIHIO.
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Tozpewnocmeo MexayHapoaHas
cHcTeMa eIMHUIIL.

Jemoncmpayuu’

1. MexaHn4eckue, TEMJIOBBIE, SJIEKTPUYECKHE,
MarHUTHBIC, CBETOBBIC SIBJICHHSL.

2. duznyeckre MpuOOPHI U MPOLEeypa IPSIMBIX
W3MEpeHHH  aHAJOTOBBIM ¥ IU(POBBIM
IpuOOpOM.

@Dponmansvuvie nadopamopHvie padomvl UIU
INEKMPOHHAS OEMOHCIMPAY UL,

usMepeHull.

1. OnpenencHue LEHBI JIeJICHUS
U3MEPUTEIIEHOTO npubopa (ucmonb3yst
TEXHOJIOTHYECKYIO KapTy IKCIICPUMEHTA).

2. WN3mepenne  o0BbEMa  JKHUIKOCTH |
TBEPJOTO Tea.

3. Onpeoenenue pazmepos Maivlx mei.

BPEMEHH C YIETOM MOTPEITHOCTEH.

Nzmepenne o oOpasity moJ pyKOBOJCTBOM ITearora o0beémMa )KUIKOCTH U TBEPAOTO Tea.
Wzmepenre mo oOpasiy moa pyKOBOJICTBOM II€/iarora TeMIEpaTyphbl HIPH ITOMOIIM >KUAKOCTHOTO
TEpMOMETpa U JIaTYNKa TEMIIEPaTypHl.

BrlmonHeHne HECIIOKHBIX TBOPYECKUX 3aJaHUil C ONMOpPOM Ha alropuTM, NpEeABAPUTEIHHO
Pa300paHHBIiA C IEAArOTOM 10 IMTOUCKY CIIOCOO0B M3MEPEHUS HEKOTOPBIX (PU3NYECKUX XapaKTEPUCTHK,
HalpuMep, pa3MepoB MallbIX OOBEKTOB (BOJIOC, INPOBOJIOKA), YJAJCHHBIX OOBEKTOB, OONBIINX
PaccTOsSHUI, MaJIBIX IPOMEXKYTKOB BpeMeHn. O0CyK/IeHHe MpeIaraeMbIX CIIOCO0O0B.

EcrecTBeHHO-
HAaY4YHBII MeTo]
no3Hanus (2 1)

Kak ¢usuka u Jpyrue ecrecTBeHHbIC
HaYKH U3y4aroT NpUpoay. Ecmecmeenno-Hayunblii
Memoo NO3HaHus: HabmoOeHue, NOCMAHOBKA
HAYYHO20 — GONMPOCA,  BbIOGUIICEHUE — CUNOMES,
IKCHEPUMEHM NO NPosepKe 2unomes, 00vbsCHeHUe
Habodaemozo seienus. Onucanue Qusuyeckux
S6IEeHULL C NOMOWBIO MOOEJIell.

[peameT u MeToIBI PUBHKH.
Hemoncmpavuu

1. OmpeneneHne NOTPEIIHOCTH
IKCTIIEPUMEHTA.

BI)I}IBI/I)KCHI/IC TAMOTE3 MOCJIC MPEABAPUTEIIBHOT'O 06Cy)K}1€HI/IH C rnegarorom, 061>$[CHHIOH_H/IX IMPOCTLIC
SABJICHHUA, HAITPUMED:

— I04eMY OCTaHABIIMBACTCS JBHXKYILEECS 10 FOPU3OHTAIILHON TIOBEPXHOCTH TEJIO;

— MO0YEeMy B KapKyI0 IIOTOIy B CBETJION OJeKAE MPOXJIaJHEN, YeM B TEMHOM.

Br160op crioco6oB mpoBepKy TUIOTE3 U3 MPEATI0KESHHBIX IT€aroroM.

HaOnronenue mnpeluioKeHHBbIX IEeJaroroM HCCIIeIOBaHU 110 TPOBEPKE KaKOH-InO0 THIOTE3bl,
HallpuMep: JaJbHOCTH IOJICTa LIAPHKA, MYLNIEHHOTO TOPU30HTAJIBHO, TeM Oojblle, 4eM OoJiblue
BBICOTA ITyCKa.

IocTpoeHre COBMECTHO C MeJaroroM MpoCTeHIINX MO/IeNei (GHU3HMUeCKHX SBJICHUN (B BHJIE PUCYHKOB
WM CXEM), HallpUMep MaJIcHHe NpeIMeTa; IpIMOIMHEHHOE paclipoCTpaHEHNE CBETA.

Pasznen 2. [lepBoHauanbHble CBeeHHsI 0 cTpoeHnu BemecTsa (5 9)

CtpoeHue
pemrectna (1 1)

CTpoeHHe BemecTBa: aTOMBI M MOJIEKYJBL, UX
pasmepol. Onvimsl, 0oKasvlearuue OUCKpemHoe
cmpoenue seuyecmada.

dponmanvuvie nadopamopnvie padomel u

HaGmroieHne u MHTEpIIpeTays COBMECTHO C MIEJaroroM OIBITOB, CBUAETENBCTBYIOMIX 00 aTOMHO-
MOJICKYJIIPHOM CTPOSHUH BELIECTBA: OIBITHI C PACTBOPEHHEM PA3INYHBIX BEIIECTB B BOJIE.

OrLeHKa MpU NOMOIIM TEXHOJIOTUYECKOH KapThl pa3MepoB aTOMOB M MOJIEKYJ C HCIOJIb30BaHUEM
(hoTorpaduwii, MOTyIeHHBIX Ha aTOMHOM CHIOBOM MHKpockore (ACM).

OmnpeneneHune mocie MpeaBapHTEIILHOTO 00CYKICHHUS € IIEJaroroM pasMepoB MabIX Tell.

7 Bece JlemoncTpaimu u JlabopatopHsie paOOThI, IPEICTaBICHHBIE B COACPKAHHUH, JOITYCKAETCI(MOXKHO) MPOBOJUTD, MCIIOIB3Ysl HHPOPMAIIMOHHBIE W 3JIEKTPOHHBIE TEXHOIOTUH (IU(PPOBBIE
o0Opa3oBaTeIbHBIC PECYPCHI).

34




onvimui®.
1. Ouenka quameTpa aToMa METOJIOM PsIoB (C
WCTONb30BaHUEM (oTorpaduii).

JABu:xeHue

U B3aMMOJIeiicTB
He 4YacTu
BelecTBa (2 4)

JBmwxenne yactull BemecTBa. CBS3b CKOPOCTH
JIBIDKEHUS YacTHIl ¢ TeMrepaTypoi. bpoyHoBckoe
nBrokenne, muddysus. Bzaumodeiicmsue uacmuy
sewecmaa. NPUmsIdICeHUe 1 OMmmanKugaHue.

Jemoucmpayuu

1. Habnronenne GpOyHOBCKOTO JABUIKEHHUSL.

Dponmanvhvle nadopamopHsle padomot u
onsimul

1.OneITBI  TO  HAOJIOJCHUIO

pacuMpeHus ra3os.

2.0nbITHl 10 OOHAPYKEHUIO ACHCTBUS CHII

MOJIEKYJISIPHOTO MIPUTSIKEHUSL.

TCILUIOBOIO

Habnronenne n o0bscHEHNE TPH ITOMOIIHM Telarora OpOyHOBCKOTO ABMKEHUsI U ABJIeHUs muddy3un.
[IpoBenenne u OOBSICHEHHE C OTIOPOW Ha AITOPUTM, NPEJBAPHTENHLHO Pa30OpaHHBIN C IMEAaroromMm
OIIBITOB 10 HAOJIIOJEHUIO TEINIOBOTO PACIIMPEHHS Ia30B.

[IpoBenenne u OOBSICHEHHE ONBITOB C ONOPOH HAa ajNTOPHTM, MPEIBAPUTENIFHO pa30OpaHHBIN C
MIe/IaroroM 1o 00HaPYKEHHUIO CHJT MOJIEKYJISIPHOTO HPUTSKEHUS U OTTAIKUBAHHUS.

ArperatHsble
COCTOSTHMSI
BemrecTBa (2 1)

ArperatHble COCTOSHHMS BEIIECTBA: CIMPOCHUE
2a308, orcuoxocmet u meepobix
(kpucmanauueckux) men. B3aumoceazv medxncoy
ceolicmeamu  6ewecms 6 PA3HLIX aAcpecamHbIX
COCMOSIHUAX U UX  AMOMHO-MOIEKYISIPHbIM
cmpoeHueM. Ocobennocmu azpe2ammuix
COCMOSTHULL 800bL.

Hemoncmpavuu

1. Habmonenue nuddysum.

Onucanne 1o pyKOBOJCTBOM I€Jarora (C CIoIb30BaHUEM MPOCTHIX MO/JIENEi) OCHOBHBIX Pa3Iudnit
B CTPOCHUHU Tra30B, )KHJIKOCTeﬁ nu TBép}IbIX TCII.

HauanpHble mpeicTaBieHUst O MajOil CXKMMAeMOCTH JKHJIKOCTEH W TBEPIBIX Tel, OOJBLIOH
C)KMMAaEeMOCTH Ta30B.

OObsicHeHHe Ha 0a30BOM YPOBHE I10/i KOHTPOJIEM IeJlarora 0 coxpaneHuu (OpMbI TBEPABIX TEN U
TEKY4ECTH KHUIKOCTH.

HaOnronenue 3a onbITaMy, J0Ka3bIBAIOLUIMMU, YTO B TBEPJOM COCTOSHUU BOJIbI YACTUIIBI HAXOISITCS B
CpelHeM Jajbliie IPYyT OT ApYra (IUIOTHOCTh MEHBIIIE), Ye€M B KUIKOM.

VYcraHoBieHME C  OHNOpOM Ha [OUJAKTUYECKUM MaTepuall MPOCTBIX B3aHUMOCBS3EM MEXKIY
0COOCHHOCTSIMU arperaTHbIX COCTOSIHMM BOJBI M CYIIECTBOBAaHHUEM BOIHBIX opraHuzmMoB (MC —
Ouosorus, reorpadus).

Paznen 3. JIBu:kenue u B3aumoaeiicreue el (21 u)

Mexanuueckoe
asuxenue (3 4)

Mexanuueckoe JBWKEHHE. PaBHOMepHOEe u
HepaBHOMepHOe apmkeHne. Ckopocts. Cpedusas

CKOpOCmMb  NpU  HEPABHOMEPHOM — OBUIMCEHUU.
Pacuet myTH ¥ BpeMEeHH ABHKEHHUS.
Jemonucmpavuu
1. HaOmronenne MeEXaHWMYECKOrO  IBWIKEHHS

HccnenoBanre paBHOMEPHOTO JBMXKCHUS M OMPEICIICHAE €ro MPU3HAKOB MOCIe MPEIBAPUTEIEHOTO
00CY>KIEHUS C TTeAarorom.

Haburoienre HepaBHOMEPHOTO JIBHXKEHHUS U OTIPEICTICHIE €0 OTIHYHUI OT pPABHOMEPHOTO JBHUIKCHHSI
MOCIIE TPEIBAPUTEIBHOTO O0CYKACHHUS C MeIaroroM.

PeriieHre THIOBBIX PacUYETHHIX 3a71ad B 1—2 AeHCTBUS C OMOPOH HA aarOpUTM, MPEIBAPUTEIEHO
pa3o0paHHBI COBMECTHO C MEJIAroroM Ha OIMpE/CICHHEe MyTH, CKOPOCTH U BPEMEHH PABHOMEPHOTO

8 3neck 1 fanee NpUBOAUTCS PACHIMPEHHBIN EPeUeHb Ta00PaTOPHBIX PAOOT M OMBITOB, U3 KOTOPOTO YUUTENb AeIaeT BEIOOP 10 CBOEMY YCMOTPEHHIO U C YIETOM CIIMCKA SKCTIEPUMEHTAIBHBIX 3aJaHHH,
npeyiaraeMbix B pamkax OI'D o pusuke.
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Tena.
2. Namepenne
JIBUKCHUS.
Dponmanvhvie nadopamopHsle padomol u
onsimul
1. Onpenenenne  CKOPOCTH  PaBHOMEPHOTO
JBUOKCHUS (IIapUKa B JKUIAKOCTH, MOJCIH
AJIEKTPUIECKOTO aBTOMOOHJIS U T. 11.).
2. Omnpenenenue cpeaHen CKOPOCTH
CKOJIbXKCHUs Opycka WM IIapuKa 10
HaKJIOHHOH TJIOCKOCTH.

CKOPOCTU  HPSIMOJIMHEHHOIO

JABHKCHU .
Anams IIpy MMOMOIIH 1Teaarora Fpa(l)I/IKOB 3aBUCHUMOCTH ITYTU U CKOPOCTU OT BPEMCHHU.

HNuepuusi, macca,
IJI0THOCTD (4 1)

SBnenue HHEPLUH. 3akon uHepyuu.
Bzaumooeiicmeue men xax npuuuma uzmeHeHust
ckopocmu  0gudcenuss men. Macca kax mepa
unepmuocmu meaa. IlnotHocts BemectBa. Cas3b
NIOMHOCMU C KOIUYECMEOM MOIEKYI 8 eOuHuye
obvema sewgecmsa.

Hemoncmpayuu

1. HaGumroneHue siBJICHUS] MHEPLIUH.

2. HaGmoneHre M3MEHEHHs CKOPOCTH IpU
B3aUMOJIEICTBUU TEJL.

3. CpaBHeHHE Macc Mo B3aMMOJICHCTBHIO TEIL

OObsicHEeHHEe TIpH TIOMOIIM TEXHOJIOTHYECKOW KapThl W TeAarora M NpPOTHO3UPOBAaHUE SIBICHH,
00YCIIOBIICHHBIX HWHEpIHEH, HAalpuMep: YTO MPOUCXOJUT NMPH TOPMOKEHWH WM PE3KOM MaHEBpe
ABTOMOOWJIS, TOUYEMy HEBO3MOXKHO MIHOBEHHO IIPEKPAaTUTh JIBHKCHHE Ha BEJIOCUIIE/Ie MIIM CaMOKaTe
UT I

HaGmionenrie u 0a30BBbIil aHalNM3 OINBITOB IO PYKOBOJCTBOM II€Jarora, JEMOHCTPUPYIOLIUX
M3MEHEHHE CKOPOCTH JIBIDKEHUS Tela B pe3yJsibTaTe JSUCTBHUS Ha HETO APYTHX TeJl.

PemieHne THUMOBBIX pacueTHHIX 3a4a4y B |—2 AeHCTBHUS C OMOPOH Ha alrOpPUTM, MpPeaBapUTEIHEHO
Pa300paHHBIl COBMECTHO € I1E€aroroM Ha ONpeeieHHe MacChl Tela, ero 00bEMa 1 INIOTHOCTH.
HaOmionenne u 0a30BbIil aHANN3 ONBITOB IOA PYKOBOACTBOM II€Jarora, AEMOHCTPHPYIOLINX
3aBUCHMOCTb U3MEHEHHSI CKOPOCTH TeJla OT €r0 MacChl IIPH B3aUMOEHCTBUH Tell. M3MepeHue Macchl
TeJla pa3InuyHBIMU CIIOCOOAMH.

Ornpezenenre COBMECTHO C TIEar0roM IUIOTHOCTH Tella B pe3yibTaTe M3MEPEHHUs €ro Macchl M 00beMa.
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Cuana. Buasl cna
(14 )

Cuna Kak XapaKTePUCTHKA
B3ammMoericTeus Ten. Cuiia ympyrocTd M 3aKoH
I'yka.  Usmepenue  cumbl ¢ nomMowwio
ounamomempa. SIBIeHWE TATOTEHHS W CHIIA
TsokecTd. Cuna masxcecmu Ha Opy2ux niaHemax
(MC). Bec mena. Heeecomocmop. ClioKeHHE CHII,
HanpaBJICHHBIX o OJTHOM MPSIMOM.
PaBHoneiicTBytomas cun. Cuna mpenus. Tpenue
CKObIICeHUsl U mpeHue nokos. Tpenue 6 npupooe u
mexnuxe (MC).

Jemoncmpayuu’

1. CnoxeHue Cujl, HANPABJICHHBIX 110 OHOM
IPSIMOA.

2. Jlemoncmpayus  cuivl
PA3MUYHBIX MAMEPUATIAX.

Dponmansusle nabopamopHsle padomuvt u

onvimbul.

1. OnpeneneHue MIOTHOCTH TBEPIOTO TEIa.

2. OnBITBI, JIEMOHCTPUPYIOLIHE 3aBUCUMOCTD
pactsbkeHust  (medopMalvi) TMPYXKUHBI  OT
IIPUJIOKEHHOM CUJIBL.

3. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTD
CHJIBI TPEHHS CKOJNBXKEHHS OT Beca Tela U
XapakTepa COMPUKACAIONIMXCS TIOBEPXHOCTEH.

ynpyeocmu  Ha

M3y4enne COBMECTHO C MIeJaroroM B3aUMOJIEUCTBUS KaK IPUYUHBI U3MEHEHUS CKOPOCTH TENa UITH €70
nedopmanuu.

OnucaHue Ha HA4aJIbHOM YPOBHE pEAJIbHBIX CUTYAIMH B3aUMOJACHCTBHS TEJI ¢ IOMOIIBIO MOJIETIEH, B
KOTOPBIX BBOJUTCS TIOHSTHE U N300paKeHHE CHITBI.

M3ydyenne moj pyKOBOACTBOM IeJarora CHJbl YINPYTrOCTH, 3aBUCUMOCTH CHJIBI YIPYTOCTH OT
YJUTMHEHHUS] PE3MHOBOTO IIHYPa WITH MIPYKUHEI (C TOCTPOEHHEM rpaduka).

AHanu3 ¢ onopoi Ha AWJaKTUYECKUM MaTepual Mo KOHTPOJIEM IMeJarora MpakTHYeCKUX CUTYaIHi,
B KOTOPBIX MPOSIBISIETCS JEHCTBUE CHIIBI YIPYTOCTH (YIIPYTOCTh Msida, KPOCCOBOK, BETOK JIepeBa
u 1p.).

AHanu3 ¢ onopoi Ha IUIAKTUYECKUM MaTepuall 1Moj| KOHTPOJIEeM IeJarora CUTyaluid, CBsI3aHHBIX C
SIBICHHEM TATOTEHUS.

[ToHumaHMe c OHOpO Ha CXEMBbI MpPU TOMOINM IEJarora OpOUTATBHOTO JABM)KEHHS IIJIAHET C
WCIIOJIb30BaHHUEM SIBJICHUS TSATOTEHUs U 3akoHa nHepunu (MC — acTpoHOMHS).

H3mepenune Beca Tena ¢ MoMolbio AuHaMoMerpa. OOOCHOBaHME 3TOTO criocoba M3MepeHHs Mocie
MTOBTOPEHHS C TIEJarOTOM.

HaOnroneHue SBIeHUS HEBECOMOCTH.

Ha6J’lIO}ICHPIC 3a DKCHIEPUMCEHTAJIIBHBIM IIOJYYCHUEM IIpaBujia CJIOKCHUS CHJI, HAITPABJIICHHBIX BAOJIb
onHOM npsmoi. OrnpeneneHue Mpyu IOMOIIY Nearora BEIMYHMHBI paBHOCHCTBYIOMIEH CHIL.
I/I3y‘lCHI/IC IO PYKOBOACTBOM II€iarora CHUJjbl TPDEHUS CKOJILXKEHH S U CUJIbI TPEHUS ITOKOS.
HccnenoBaHue ¢ omopoil Ha TEXHOJNOTMYECKYI0 KapTy 3aBHCUMOCTU CHJIBI TPEHHMsS OT Beca Teja
Y CBOWCTB TPYLLMXCSI [IOBEPXHOCTEH.

ba3oBblii aHamM3 ¢ ONOpPOW HAa AWJAKTUYECKUM MaTepuai MO KOHTPOJEM INEAArora NpakTUYeCKUX
CHUTyallui{, B KOTOPBIX MPOSBISIETCS NSHCTBIE CUIIBI TPEHHMS, HCIIONB3YIOTCS CIIOCOOBI €¢ YMEHBILECHHS
WIM YyBeIW4eHHs (KaTaHHE Ha JIbDKaX, KOHBbKAX, TOPMOXKCHHE aBTOMOOWIIA, MCIIOJIL30BaHUE
TIO/IITUITHUKOB, IJIaBaHKE BOJHBIX KUBOTHBIX U Ap.) (MC — Ouosorusi).

Pemenne TUMOBBIX PacdYeTHBIX 3a1ad B 1—2 NEWCTBUS C OMOpOH Ha aJrOpUTM, IPEABAPUTEIBHO
Pa300paHHBII COBMECTHO C IIEJarOroM € UCIIOIb30BaHHEM (OPMYIT IS PacyeTa CHIIbI TSKECTH, CHIIBI
YIPYTOCTH, CHJIBI TPEHUSI.

Pasnen 4. JlaBjieHne TBEPABIX Tell, JKUAKOCTEl 1 ra3os (21 )

JaBienne.
Iepenaua
JaBJICHUS
TBEPABIMU
TeJIaMu,
SKHKOCTSIMH M
razamu (3 4)

Hasnenue. Cnocobbl ymeHbuleHUst U YEeIUseHus.
oaenenusl. Jlasnenue 2asa. 3asucumocms
oasnenus 2a3a om ooveMa, memnepamypol.
Ilepedaua oasnenus meepovimu mearamu,
arcuokocmamu u eazamu. 3axon Iackans.
Ineemamuueckue MawuHbl.

Hemoncmpayuu’®

1. 3aBUCUMOCTH

TEMIIEePATYPbIL.

JAaBJICHUA rasa oT

Anamm3 1 o0BsCHEHHE C ONOPO Ha IUIAKTHYECKUH MaTepHal 10 KOHTPOJIEM IIeJIarora OIbITOB U
NPaKTUYECKUX CUTYallH, B KOTOPBIX MPOSIBIISCTCS CUJIA JABICHHUS.

O6ocHOBaHKE C OTIOPOIA Ha TEXHOJIOTHYECKYIO KapTy IPH IIOMOIIIHN IIEarora Crioco00B YMEHBIICHHS U
YBEJIMYCHHUS JaBJICHHUSI.

W3ydeHne oy pyKOBOACTBOM II€Aarora 3aBUCUMOCTH JaBJICHHS ra3a OT 00bEMa U TeMIIepaTyphbL.
W3ydeHre nox pyKOBOACTBOM IeIarora 0COOCHHOCTEN Nepeaadyn TaBIeHUs] TBEPIBIMHU TeJIaMH,
KHIKOCTAMHU M Tazami. OOOCHOBaHHE Pe3yJbTATOB ONBITOB OCOOCHHOCTSIMH CTPOCHUS BEIECTBA B
TBEPIOM, KUAKOM M Ta3000pa3HOM COCTOSHUSX MPEINIOKEHHBIMA (DOPMYITAPOBKAMHU.

HaGmroieHue 3a SKCriepiMEHTaIbHBIM J0Ka3aTeIbCTBOM 3akoHa [lackas.

37




2. Hepe/:[aqa JaBJICHUA ) KUJIKOCTBIO U T'a30M.

PelieHne TUMOBBIX PacuyeTHBIX 3ajad B 1—2 JeilcTBUS ¢ OMOPOIl Ha alrOpUTM, HPEIBAPUTEIEHO
pa300paHHEIT COBMECTHO C IEIATOTOM Ha PacueT JAaBICHHS TBEPIOTO Tella.

JlaBienne
sKuaAKoCTH (5 1)

3aBHCHUMOCTD TABJICHHS JKHKOCTH OT [TyOHHBL
Tuopocmamuueckuii napaookc. Coobwarouguecs
cocyowl. T'udpagiuueckue Mexanuzmol.

Jemoncmpayuu’

1. CooOmatommuecs cocy bl

2. l'mppasnuueckuii mpecc.

HccnenoBanue ¢ onopoi Ha TEXHOJOTHUYECKYIO KapTy MOJA PYKOBOJACTBOM IeJarora 3aBUCHMOCTH
JTABJICHUS KUIKOCTH OT TTYOMHBI TOTPYKECHUS U TDIOTHOCTH KHJIKOCTH.

HabGnronenne n HadanbHOE TOHMMaHKE THIPOCTaTHYECKOTO ITapajokca Ha OCHOBE 3aKkoHa [lackais.
Wzyuenne coBMECTHO C IejaroroM CoOOIIAIOIINXCS COCY/IOB.

Pemenne TUMOBBIX PacuUCTHBHIX 3amad B 1—2 JEWCTBUS ¢ OMOPOH Ha alrOPHTM, MPEIBAPUTEIBHO
pa300paHHBII COBMECTHO C MEIarOroM Ha pacueT JAaBJICHHs KHKOCTH.

HaGmronenue 3a 00bsCHEHHEM MTPUHIINIIA ACHCTBUS THIPABINIECKOTr0 pecca.

AHamu3 W OOBSCHCHHE C OMNOPOM Ha JMIAKTAYCCKHH MaTepuasl IOJ KOHTPOJIEM Iemarora
MPaKTUYECKUX CUTYyaIUi, JEMOHCTPUPYIOIIMX MPOSBIEHUE JaBICHUSI KUIKOCTH U 3akoHa [lackars,
HaIpUMEpP TPOIIECCOB B OPTraHU3ME IPH TITy00KOBOJHOM HBIpsHUM (MC — Oroorus).

ATMocdepHoe
napiieHue (6 1)

Atmocdepa 3emin u atMoc(hepHOe JaBieHHE.
Ipuyunsl cywecmeosanusi 8030YUWHOU 000N0YKU

3emnu. Onwvim Toppuuennu. Hzmepenue
ammocghepnozo 0aBIeHUsL. 3asucumocmuo
ammocghepnozo  O0aeienuss Om  8bICOMbL  HAO
yposuem  mops. Ilpuboper  Ons uzmepenus
ammocgheprozo 0aeieHus.

Hemoncmpayuu®

1. [posiBnenue neiicTBUS aTMOCHEPHOTO

JIaBJICHUSI.

HaGumoenue 3a 3KCriepruMeHTalIbHBIM OOHAPY)KEHHEM aTMOC(EPHOTO JIaBIICHUSI.

AHau3 ¥ 00bSICHCHHE C ONOPOH Ha AMJAKTHUYCCKHH MaTepHall IMOJ KOHTPOJIEM MEAarora OnbITOB U
MPaKTHYECKUX CUTYaIM, CBA3aHHBIX C ISHCTBIEM aTMOC(HEPHOTo JaBIeHUSI.

HaGumoneHne 3a 00bsICHEHHEM CYIIECTBOBaHMsI aTMOC(ephl Ha 3eMJle M HEKOTOPBIX IIJIaHEeTaX UM €€
OTCYTCTBUS Ha Jipyrux mianetax u Jlyne (MC — reorpadus, acTpoHOMHUS).

bazoBoe nmoHMMaHKe MPUYUH U3MEHEHHS TUIOTHOCTH aTMOC(Ephl C BHICOTON M 3aBUCUMOCTH
aTMoc(epHOro aBIIEHUS OT BBICOTHI.

PelieHre THIMOBBIX pacu€THBIX 3a7a4 B 1—2 NMEeWCTBHS C ONOPOM HA aNrOPUTM, MPEIBAPUTEILHO
pa300paHHbIil COBMECTHO C MIEIArOTOM Ha pacyeT aTMOC(EPHOTro JaBJICHHSL

H3yueHue 1o pyKOBOJICTBOM IIeJlarora ycTpoicTBa 6apomMeTpa-aHepouaa.
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HeiictBue
JKUJIKOCTH M ra3a
Ha MOTPY:KEHHOE
B HUX TeJIo (7 4)

Heticmsue sicuokocmu u 2a3a Ha NOSPYAHCEHHOE
6 Hux meno. BriTankupatomas (apXxumMe10Ba) CHIIA.

3akon Apxumeoa. Inasanue mei.

Bozoyxonnasanue.

Jemoncmpayuu’

1. 3aBUCUMOCTh BBITAJIKHBAIOMICH CHIBI OT
00béMa MOTPY)KCHHOH dYacTH Tela |
IJIOTHOCTH YKHJIKOCTH.

2. PaBeHCTBO BBHITAJIKMBAIOIICH CHJIBI  BECY

BBITECHEHHOW YKUIKOCTH.

3. YcioBue miaBaHUWS TeNl: IIaBaHHE WM

NOTPY)KEHWEe Tel B  3aBUCHUMOCTH  OT

COOTHOUIEHUS TUNIOTHOCTEH Tela v KUJKOCTH.

@Dponmanvhvle nabdopamopHvie padGomvl u

onvlmul.

1. UccnenoBanue 3aBUCHMMOCTH Beca Tela B
BOJIE OT 00BEMa MOTPYKEHHOU B JKHIKOCTh
YacTH Teja.

2. Omnpenenenue BBITAJIKUBAIOLLEN CUJIBI,
JIeHCTByIOIEH Ha Teno, MOTPYXKCHHOE B
KHUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOLICH
CUJIBL, ICHCTBYIOLIECH Ha TEJIO B KUIKOCTH, OT
Macchl Tena.

4. OmbITH, JAEMOHCTPUPYIOIINE 3aBUCHMOCTh
BBITAJIKMBAIOLLEN CHJIBL, JEUCTBYIOILIEH Ha
TEJO B XKHUAKOCTH, OT 00bEMa TOTPY>KEHHOM B
KHUJIKOCTh YacTH Tejla M OT IUIOTHOCTH
KHUJIKOCTH.

5. KoncrpynpoBanne apeoMeTpa im0
KOHCTPYMPOBAHHUE JIOAKU M ONpPEACICHHUE e¢
TPy30MOBEMHOCTH.

Habmonerne 3a SKCIepUMEHTATEHEIM 00HAPYKSHUEM JTISHCTBHS )KUIKOCTH U ra3a Ha IMTOTPYKEHHOE B
HHX TEJIIO.

OrnpezeneHue ¢ OMOPOH Ha TEXHOIOTMYECKYIO KapTy BBITAIKUBAIOIIEH CUIIBI, IEUCTBYIOIIEH Ha TeIo,
MOTPYKEHHOE B KUJKOCTD.

Habmonenre 3a mpoBeicHUEM M 00CYKIICHHE COBMECTHO C TIEIarOrOM OITBITOB, IEMOHCTPHPYOIITUX
3aBHCHMOCTD BBITAKHBAIOIICH CHIIBI, ICHCTBYIOMICH HA TEJIO B KUAKOCTH, OT 00BEMa MOTPYKEHHON
B JKMIKOCTh YaCTH TeJIa ¥ OT INIOTHOCTH JKHIKOCTH.

HccnenoBanue mox pyKOBOJICTBOM IIEIarora 3aBHCUMOCTH Beca Teja B BOJIC OT 00bEMa IMOTPYKEHHOM
B JKHIKOCTh YaCTH TeJjia.

Pemenne TMMOBBIX pacyeTHBIX 3ajad B 1—2 AeHCTBUS C OMOPOM Ha aJrOPUTM, TPEIBAPUTEIHLHO
pa300paHHbIii COBMECTHO C MEIAaroroM Ha MPUMEHEHUE 3aKOHAa ApXUMea U YCIIOBHS IUIaBaAHUS TEL.
KoHcTpynpoBanve mpu moMoIy nejarora apeoMeTpa Wil KOHCTPYUPOBaHUE JIOJIKU U ONPeIeIeHHe
€€ Tpy30MOAbEMHOCTH.

Pasznen 5.

Pa6oTta u MomHOCTh. JHeprus (12 1)

Pa6ora

M MOIIHOCTh
By

Mexanmndeckas pabdora. MOITHOCTB

Habmronenne 3a 9KCIEPUMEHTANIBHBIM OIMPECICHHEM MEXaHHUYECKOH PabOThl CHIIBI TSDKECTH TMPH
MaJIcHUU Tella W CUJIBI TPSHUS MPU PABHOMEPHOM IMEPEMEIICHUHM Tela [0 TOPU30HTAIBHOMN
MOBEPXHOCTH.

Habmonerne 3a neMoHCTpaIiei pacyéTa MOIHOCTH, pa3BUBAEMOI! IIPH MTOABEME TI0 JIECTHHUIIE.
Pemenne THIOBBIX pacueTHHIX 3amad B 1—2 NMecTBUS ¢ OMOpOW Ha aNTOpUTM, IpeaBapUTEIHHO
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pa300paHHEIA COBMECTHO C ITEJJArOTOM Ha PACYST MEXaHUIECKOW PaOOThI M MOIITHOCTH.

IIpocTnie
MexaHusMmbl (5 )

[IpocThie MeXxaHU3MBIL: pbIYar, OJI0K, HAaKJIOHHAS
MJIOCKOCTh.  [Ipasuno  pasmnogecus  pwiuaza.
Ipumenenue npasuna pasnogecus pwvluaea K
onoxy. «3onomoe npasunoy mexanuxu. KIIJ
MPOCTHIX MEXaHW3MOB. [IpoCThie MEXaHWU3MEI B
OBITY U TEXHHKE.

Jemoucmpayuu

1. TIpuMeps! MPOCTHIX MEXAHU3MOB.

Dponmanvhvle 1adopamopHsle padbomol u
onvimol

1. Onpedenenue pabomel cunvl mpenus npu

DPABHOMEPHOM o8udceHUU mena no

20PU30OHMATILHOU NOBEPXHOCHIU.

2. Hccnedosanue ycnoguil pagHosecus puliaza.

3. Wsmepenue KIIJ[ Hnakiounot naockocmu

(271eKMpOHHASL OeMOHCMPaYUsL).

HavansHoe MOHMMaHKE BBIMTPHIIIA B CHJIC TPOCTHIX MEXaHU3MOB Ha MPUMEPE phlyara, MoABHKHOTO
¥ HEITOJBUKHOI'O OJIOKOB, HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre COBMECTHO € MEIaroroM yCIOBHS paBHOBECHSI pblyara.

OO6HapyKeHHe T0JT PYKOBOJCTBOM IEJArora ¢ OMOPOi Ha JUIAKTHYCCKHN MaTepHal CBOMCTB IMPOCTBIX
MEXaHU3MOB B Pa3IMYHBIX HHCTPYMEHTAX ¥ MPHUCIIOCOOJICHHSX, UCIIOIB3yEMbIX B OBITY U TEXHUKE, a
TaKkKe B )KUBBIX opranu3max (MC — Ouosorus).

HabmroneHue 3a 3KCIIepuMEHTAIBHBIM JI0Ka3aTeIbCTBOM PABEHCTBA PA0OT MPU MPUMEHEHHH MPOCTHIX
MEXaHU3MOB.

Onpenenenue noa pykoojictBoM negarora KIT/I HakTOHHOM MI0CKOCTH.

Pemienne TUMOBBIX pacyETHBIX 3aJlad B 1—2 NEHCTBUS C OMOPOM Ha aJrOPUTM, MPEJABAPUTEIHHO
pa3o0paHHBIi COBMECTHO C MEJAroroM Ha MpUMEHEHHE MpaBujia PaBHOBECHS pbhluara M Ha pacueT
KIIJI.

Mexanuueckas
sHeprus (4 1)

Mexanuyeckas dHeprus. Kunemuueckas u
nomenyuanvnaa suepeus. Ilpespawjenue 00H020
8U0Ad MexaHuyeckou dSHepauu 6 Opyeol. 3aKOH
COXpaHEHHs SHEPrHU B MEXaHHKE.
®poHTAIbHBIE J1a00paTOPHBIE PAdOTHI U
ONBITHI.

1. Wzydenne 3aKoHa COXpaHCHHUS
MEXaHHYECKOH OSHepruu (3IEeKTpOHHAs
JEMOHCTpAIIHS).

HaOmroneHue 3a 3KCIIepUMEHTAIBHBIM ONPEIEeICHUEM U3MEHEHUS] KWHETHUECKOM Y MOTEHIIMAIbHON
SHEPTUM Tella MPH €r0 CKaThIBAHUU 110 HAKIIOHHON INIOCKOCTH.

DopMynMpOBaHNE COBMECTHO C TIEJar0roM Ha OCHOBE MCCJIEOBaHUS 3aKOHA COXPAHEHUS
MEXaHU4ECKOH 3HEPTUU.

IIpencraBienne mpyu MOMOIIM M€arora rpaHuI] IPUMEHUMOCTH 3aKOHA COXPAHEHH S SHEPTUH.
Pemienue THITOBBIX pacu4eTHBIX 3a7ad B 1—2 NEHCTBUS ¢ OMOPOI HA aJrOPUTM, IpPEIBAPUTEIHHO
pa300paHHBII COBMECTHO C MIEJJarOTrOM € MCIOJIb30BaHUEM 3aKOHA COXPAaHEHUS SHEPTHU.

Pe3epBHoe Bpems (3 1)

8 KJIACC (68 u)

TemaTnueckui
0JI0K, TEMbI

OcHoBHOe coepkaHue

OcHOBHbIE BH/IbI 1eATETLHOCTH YYALIUXCS
(Ha ypoBHE y4eOHbIX AeiicTBHI)
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Pasnen 6. TensioBble siBjenust (28 1)
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Crtpoenue
U cBOiicTBa
BemecTBa (7 4)

Ocnosnvie NONOJCEHUs. MOAEKYIAPHO-
KUHEMUYeCKOl meopuu CMmpoeHust 6euecmad.
Macca u pazmepvr amomos u monexyn. Onvimol,
noomeepoicoaiowe  OCHOBHbIEC — NOJOJHCEHUS.
MONEKYNAPHO-KUHEMUYECKOU MeopUl.

Mogenu TBEPIOTo, KUIKOTO U Ta3000pa3HOro
cocTosiHMM  BemiectBa.  Kpucmannuveckue u
amopghuvie mena. Obvsicuenue c80lCME 2a308,
JlcuoKocmell U MeEpoblX  mell  HA  OCHOBe
NOLOAHCEHUT MONEKYISIPHO-KUHEMUYUECKOU MeopUU.
CMmauuBaHue u xanuwisipuvle seienus. Tennogoe
pacuupenue u cocamue.

Jemoncmpayuu’

1. HaGmonenue OpOyHOBCKOTO JABHKEHHSL.

2. Habnronenune auddysnm.

3. Habmonenune  sBieHUi

KalmuJIIAPHBIX SIBIICHUH.

4. HaOnroeHue TEII0BOrO PaCIIMPEHUs TEIl.

5. M3MeHeHue MaBiIeHUs ra3a Npy U3MEHCHUU
00b&Ma U HarpeBaHUHU MJIH OXJIAXKICHUH.
Dponmansusle n1abopamoprvle padomeol u

onvimol.

1. OnpiTel MO OOHApY>KEHHIO JCHCTBUS CHII

CMadyvBaHuA u

MOJIEKYJISIPHOTO HIPUTSHKEHUS (mu
3JIEKTPOHHAS IEMOHCTPAIIHS).

2. OnpIThl MO  BBIPANIMBAHUIO  KPUCTAIJIOB
TIOBapEHHOM COJIM UJIM caxapa.

3. OnpITel 10 HAONIOAEHUIO  TEIUIOBOTO

pacuMpeHus] Ta30B, KUAKOCTEH W TBEPIBIX
TEl.

4. OmpeneneHne NaBleHHUS BO3MyXa B OauIOHE
LIMPHULIA.

5. OmbITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD
JaBIEHUS BO3QyXa OT ero oO0peMa u
HATrPEeBaHMSI UK OXJIAXK/ICHUSL.

6. IIposepra eunomesvl TUHEUHOU 3A6UCUMOCTHU

ONUHbL cmonouxa arcUOKoCmu 8
mepmomempuyeckou mpyobke om
memnepamypbi.

Habnronenne n MHTEpIpETALNS] COBMECTHO C NIEJIAarOTOM OIBITOB, CBHJIETEIBCTBYIOIMX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHUU BEILECTBA: ONBITHI C PACTBOPEHUEM Pa3IMYHBIX BEILECTB B BOJE.

Perrenrie THNIOBBIX pacueTHBHIX 3aqad B 1—2 AefCTBUS ¢ OMOpPOH Ha alrOpHTM, IpPEABApPUTEIHHO
pa300paHHBIl COBMECTHO C IE/IaroroM I10 OLIEHWBAaHHUIO KOJMUYECTBA ATOMOB HJIM MOJIEKYJI B €AMHHLIE
00BbeMa BellecTBa.

[IpencraBienne mpy MOMOIIM Nefarora OPOyHOBCKOTO ABW)KEHHS, siBIeHUS quddy3un u pazamdnit
MeX/ly HUIMU Ha OCHOBE IOJIOKEHUH MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOSHHUSI BEIIECTBA.
OOBsicHEHHE TIPY TOMOIIY T1earora ¢ OIopo Ha JAWAAKTHYECKUH MaTeprall OCHOBHBIX pa3lniuil B
CTPOEHHUHU Ta30B, >KMJKOCTEH M TBEPABIX Ted C MCHOJb30BAHHMEM IOJIOKEHUH MOJEKYISIpHO-
KHHETHYECKON TEOPUU CTPOEHUS BEILECTBA.

IIpoBenenue noa pykoBOJCTBOM II€[arora ONbITOB IO BEIPAIIMBAHUIO KPHCTAJJIOB TOBAPEHHOU COMTH
WK caxapa.

[TpoBeneHne COBMECTHO C MEAAaroroM U 0ObSCHEHHE U3 MPEIOKEHHOTO TIEPEYHSI BHIBOJIOB OIBITOB,
JIEMOHCTPUPYIOIIMX KAWIJISIPHBIE SIBJICHUS U ABJICHUE CMaulBaHUS.

OOBsicCHEHHE C ONOPOi Ha TEXHOJIOTMYECKYIO KapTy I0J1 PYKOBOJICTBOM II€/Iarora poJii KanuuIsipHBIX
SIBJICHUI 17151 TOCTYTUICHHS BOABI B oprann3m pactennii (MC — Ouosorus).

HaGutoieH1e onbITOB 10 HAOIIOICHUIO TETIOBOTO PACIIMPEHUS Ta30B, XKHUIKOCTEH U TBEPABIX TEIL.
OOBsICHEHHE C OMOPOi Ha TEXHOJIOTHUECKYIO KapTy 01 PYKOBOJICTBOM IIeJIarora COXpaHeHHs 00beMa
TBEPABIX TeN, TEKYYECTH XHUJIKOCTU (B TOM YHCIIE, Pa3HUIbI B TEKY4ECTH ISl pa3HBIX XKUIKOCTEHN),
JIaBJICHUS rasa.

HaOnroneHue 3a npoBeieHHEM OIBITOB, JEMOHCTPUPYIOIIMX 3aBUCUMOCTb JIaBICHUS BO3/IyXa OT €r0
00beMa M HarpeBaHHMsi WIM OXJIAKACHUS, U UX OOBSACHEHHE Ha OCHOBE ATOMHO-MOJIEKYJISIPHOTO
YYEHHUSL.

AHanu3 mpu TOMOIIH TIelarora ¢ Omopoil Ha AMAAKTUYECKUA MaTepual MPaKTUYECKUX CHUTYalUi,
CBSI3aHHBIX CO CBOMCTBaMH Ta30B, XKUAKOCTEH U TBEPBIX TEI.
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TemioBbIe
npoueccsl (21 )

Temnepatypa. Cea3e  memnepamypvl  co
CKOPOCIbIO MENJI08020 OBUNCEHUS HACMUY.
Buytpennsis sHeprus. Cnocobvi usmeHeHus
GHYmMpeHHel — 9Hepeuu:  menionepedaia  u
cogepuenue pabomul. Buovl mennonepeoauu:
MeNnIoNPOBOOHOCHIb, KOHGEKYUS, U3TYYEeHUe.
KonuuectBo TETIOTHL VY nenbHas
TEIIOEMKOCTh BEIIECTBA. TenioobMen u mennogoe
pasHosecue. Ypasuenue menioso2o banauca.
ITnasnenue u omeepoesanie KpUCMALIUYECKUX

6ewecms.  YJeInbHas  TEMJIOTa  IUIABICHUS.
Ilapoobpasosanue u xondencayus. Hcnapenue
(MC). Kunenwue. VnensHas TerioTa
napooOpa3oBaHUs. 3a6UCUMOCTHL MeMNepamypbl
Kunenuss —~ om  ammocgepHozo  0aeieHus.
Brasicnocms 6030yxa.

OHeprust  TOIJIMBA.  YJeNpHas  TeIUIoTa
CrOpaHwusl.

[Ipunyunvr pabomvl meniosvix Oucamenetl.
K1l Menioeozo
ogucamens. Tennogvle Oguecamenu u 3awuma

oxpysicaroweti cpedvt (MC).

3akon coxpamenusi u npegpawjeHust IHEPeUU 6
mennoguvix npoyeccax (MC).

Hemoncmpayuu’®
[paBuia u3MepeHus TeMIepaTypsl.

1. Buns Terionepeaadn.

2. OxJaKeHHe MpU COBEPIICHUH PAOOTHL

3. HarpeBanue mpH COBEpIICHHH pPabOTHI
BHELITHUMH CHIIAMH.

4. CpaBHEHHE  TEIUIOEMKOCTEH  pa3NUIHBIX
BEILECTB.

5. HaOmronenne kumneuns.

6. HaOnmroneHne TOCTOSHCTBAa — TeMIepaTypl

TIpY TIJIaBIICHUH.
7. MoJenu TEIUIOBBIX IBUTATEIEH.
Dponmanvhsie 1adopamopHvie padbomul u
onvlmol.
1. HaOmromeHne W3MEHEHUS BHYTpPEHHEH
SHEPTUH Tela B pe3yibTaTe TEIIoNepeiau u
paboThI BHELITHUX CHIL.

O06ocHOBaHNE TIO MTOATOTOBICHHOMY aJTOPUTMY COBMECTHO C TEJaroroM IMpaBUi U3MEPEHHUS
TeMIlepaTyphl.

CpaBHEHHE pa3IMYHBIX CIIOCOO0B M3MEPEHUS U TIKAT TEMITCPaTyPHI.

HabimroneHre 3a mpoBeICHIEM OIBITOB, TIEMOHCTPHPYIONIMX U3MCHEHHE BHYTPEHHEH SHEPTUU TEJia B
pe3yabpTare Teronepeaadl i paboThl BHEITHUX CHII.

HabmoneHre 3a IpoBeICHUEM OIBITOB, OOCYXICHHE MPAKTHYCCKUX CHUTYAIIUH, JEMOHCTPUPYIOIINX
pa3uYHbIe BUBI TEIIONEPEAAUH: TEIIONPOBOIHOCTD, KOHBEKIINIO, U3TYUECHHUE.

HccnenoBanue ¢ onmopoi Ha TEXHOJOTMUYECKYIO KapTy IMOJ] pPyKOBOJICTBOM IM€Aarora siBJICHHs
TEIUI000MEHA TIPH CMEIIMBAHUK XOJIOTHON U TOPSYCH BOJIBI.

HaOGmroneHue ycTaHOBIICHUS TETUIOBOTO PABHOBECHSI MEXKTy TOPSYEH U XOJIOTHOM BOJOH.
OnpeeneHne Mpy MOMOIITH Iearora KOJIMIeCTBa TEIUIOTHI, ITOJTYYSHHOT0 BOIOH IMPH TEITIO0OMEHE C
HarpeThbiM METaJUIMYECKUM ITUIHHIPOM.

OnpeneneHue Mo TabnIe yASTbHON TEIIOEMKOCTH BEIIIECTRA.

Pemienne TUMOBBIX PAacuUETHBIX 3a3ja4 B 1—2 JEWUCTBUS C OMOPOM Ha auroput™, IpeIBapUTEIbLHO
pa306paHHbIﬁ COBMCCTHO C IieJaroroM, CBsA3aHHBIX C BBIYHMCJICHHCM KOJUYCCTBA TCIIJIOTHI H
TEIIOEMKOCTH TIPU TETLIOOOMEHE.

AHaHPI3 l'IpI/I oMol I1eaarora CI/ITyaLH/Iﬁ HpaKTI/I‘{eCKOFO HNCIIOJIB30BAHUA TCIIJIOBBIX CBOﬁCTB
BEIIECTB W  MaTepHaJIOB, HAmpUMEp B  IEJIAX  JHEProcOCPSKEHUS:  TCILIOU3OJISIIHA,
sHeprocoeperarolue KphIlit, TEPMOAKKyMYyJIATOPHI U T. 1.

Habntonenue sBneHui nCapeHns U KOHICH CAITHH.

Habmntonenue 3a nccineoBaHIEM MPOIecca HCIIAPEHUs Pa3IMUHbIX KHUIKOCTEH.

OO0BsCHEHHE TI0 AITOPUTMY COBMECTHO C IIEIarOroM SIBJICHUI UCIIapeHUs M KOHICHCAIIUH Ha OCHOBE
ATOMHO-MOJICKYJISIPHOTO YYEHHUSL.

Habmronenune u o0bsAcHEHNE TIpoliecca KUMEHHUS, B TOM YMCIIe 3aBUCHMOCTH TEMIIEPaTyphl KUIICHHUS OT
JIaBJICHUS.

Ormpenenenne 1Mo TabaMUIEe OTHOCUTEIBHON BIaKHOCTH BO3-yXa.

Habmonenue mporiecca miaBiieHus KpUCTANIMYECKOTO BEIECTBA, HAIPHMED, JIbJA.

CpaBHeHHE TIO TUIAaHY IpH TIOMOIM IIearora IPOILECCOB IIIABICHHUS KPHUCTAIMYECKUX Tel
Y pa3MsrueHus IPH HArpeBaHUU aMOP(HBIX TeI.

Omnpenenenne 1Mo TabIHIe yISTbHON TeIUIOTH IIABJICHIS JIH/IA.

OO0BscHEHHE TI0 CXeMe Tociie 00CYKIEHHsI C TIearoroM SIBIICHUH TUIaBIICHUS W KPUCTAJUIM3alil Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YICHHUSL.

Pemenne THIOBBIX pacUETHHIX 3amad B 1—2 NMEWCTBUS C OMOpPOH Ha ajTrOPUTM, IIPEABAPHTEIHHO
pa3o0paHHBI COBMECTHO C TIEIarOTOM, CBS3aHHBIX C BBIYHCIICHIEM KOJIYECTBA TEIUIOTHI B IIPOIIeccax
TEIUIONePEeIavy TIPH IUIABICHUH U KPUCTAIUIN3ANNH, HCIAPEHIH ¥ KOHJCHCAITHH.

AHanm3 mpu TOMOIM TIelarora ¢ OMOpOor Ha AMJAKTHUSCKHHA MaTepHall CUTYaIlMid MPaKTHIECKOTO
TMPAMEHEHHsT SABJICHUH TUIABJICHUS W KPUCTAJUIM3AIINH, HAIpPUMEp, IIOIYYeHHE CBEPXUHCTBIX
MaTepHaJiOB, COJIEBAst TPENKA U Jp.

AHanm3 Tpy IOMOIIH TTearora paboTel U 00bSICHEHNE PUHITHIA ASHCTBHS TEIIOBOTO IBUTATEIIA.
BrruncieHne KOMMYeCTBa TETUIOTHI, BRIIECIAIONMIETOCS TIPU CTOPAHAN PA3IMIHBIX BUIOB TOILTHBA, U
KII/I nBuraTens.
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2. UccnemoBanue SIBICHUS TEIIOOOMEHA MpH
CMEIIMBAaHUU XOJIOJHON U TOPsUEH BOIBI.

3. Onpeodenenue Konuuecmea meniomul,
NONYYUEHHO20 6000U NpU MenioobMeHe ¢
HazpemviM MemaiiudecKum YUIUHOPOM.

4. Onpedenenue  YOerbHOU — MENIOEMKOCTNU
seujecmaa.

5. HccrnenoBanue mpoliecca HermapeHus.

6. OmpejieneHne OTHOCHTENIBHOW — BITaXKHOCTH
BO3IyXa.

7. Onpeodenenue yOeabHOU Meniomvl NiAGIeHUS
avoa.

O6CY)KHCHI/IC COBMCCTHO C II€AAaroroM 3KOJOIrn4CCKnuXx HOCJ'IGI[CTBI/Iﬁ HCIIOJIBb30BaHUA )lBI/IFaTeﬂeﬁ
BHYTPCHHETO CropaHus, TCIJIOBbIX U FHI[pOE)J'ICKTpOCTaHIII/Iﬁ (MC — DKOJIOIrus, XI/IMI/IH).

Paznen 7. DjieKTpUYeCKHe U MATHUTHBIE siBjieHus (37 4)

dyekTpruUYecKne
3apsabl.
3apsiskeHHbIE
TeJia M UX
B3auMojieiicTBHe
(7 4)

Onexmpusayus men. JIpa poJa 3IeKTPHYECKUX
3apsanoB. BsauMopeiicTBue 3apsiKEHHBIX —Tell.
3axon Kynoua (3asucumocmuo cuJbl
63AUMOOCIICMBUSL 3APANACEHHBIX ML O BeTUNUHBI
3apsA008 U paccmMoaHUA MeHcOy meaamu).

Onextpudeckoe  mone.  Hanpsowcénnocmo

anexkmpuyeckozo noaa. Ilpunyun cynepnozuyuu

INIeKMPUYecKux nosetl (Ha KauecmgeHHOM YposHe).

Hocumenu INEKMPUYECKUX 3aps008.
OnemenmapHulii NeKMpuYecKull 3ap0.
Cmpoenue amoma. TIpOBOTHUKH U AUIEKTPUKH.
3aK0H COXpaHEeHUs JEKTPUUIECKOTO 3apsia.

Hemoncmpayuu’®

1. DnexTpu3anus Tem.

2. JIBa poma DIEKTPUYECKUX 3apsgoB H

B3aNMOJICHCTBUE 3aPSDKEHHBIX TEIL.

3. YcTpoiicTBO 1 AgiiCTBUE DIEKTPOCKOMA.

4. DnexTpocTaThyecKas HHIYKIHSL.

5. 3aK0H COXpaHEHUS PIEKTPHUECKIX 3aPSI0B.

Dponmanvhsie 1adopamopHvie padbomul u
onvlmol.

1. OmpITel IO HAOIIOACHUIO ICKTPU3AINN TEIl

WHAYKOWEH ¥ IPU COTTPUKOCHOBEHHH.

HaOnronenue 3a mpoBeIeHUEM OIIBITOB I10 3JIEKTPU3AIMH TeJl IPU CONPUKOCHOBEHUH M MHIYKLIUEH.
HaOnroneHue 1 00bICHEHHE C OMOPOi Ha TUAAKTHYSCKUN MaTepuasl B3aMMOACHCTBUS OJHOMMEHHO
U Pa3HOMMCHHO 3apsKCHHBIX Tell.

OO0BscHeHHE TPH TTOMOIIH IeIarora MPUHIUIA eHCTBH JIEKTPOCKOIIA.

OOBsCHEHHE COBMECTHO C IIEaroroM SIBICHHM 3JEKTPU3AIMH IPU COIMPUKOCHOBEHHH TeN U
WHIYKIHEH C NCTIOIB30BaHUEM 3HAHUI O HOCUTEIISAX JIEKTPUIECCKUX 3aps/I0B B BELIECTBE.
PacrioznaBanne M OOBSICHEHHE TI0 CXEME COBMECTHO C IEJaroroM SBICHUN JICKTPH3AILHH
B ITIOBCEJIHEBHOM KU3HU.

Habmtonenne u 00bsICHEHHE C OIIOPOH Ha TEXHOJIOTHYECKYIO KapTy OIBITOB, HIUTIOCTPHPYIOIINX 3aKOH
COXpaHEHHS AEKTPUIECKOTO 3apsija.

Habmtonerre onpITOB 10 MOIETMPOBAHHUIO CHIIOBBIX JIMHHUH 3JIEKTPUYIECKOTO OIS,

HccnenoBanme 1moJ pyKOBOJICTBOM II€arora OEHCTBUS DJIEKTPUUECKOTO IMOJIA HA MPOBOIHUKU U
JTUDIIEKTPUKH
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MocTrosiHHbII
3JIEKTPUYECKU I
TOK (17 1)

OnexTpudecKuil Tok. Ycenosusa cyuwjecmeosanus
anekmpuyecko2o moxkda. VICTOYHUKA TIOCTOSHHOTO
ToKa. J[eHCTBUS SIIEKTPUIECKOTO TOKA (TEIUIOBOE,
XUMHYCCKOE, MATHUTHOE). DIeKmpuyecKutl mok
8 JHCUOKOCISIX U 2a3aX.

Pabota ¥ MOIIHOCTH SJIEKTPHUECKOTO TOKA.
3axon [icoynas—/lenya. dnekmpuyeckue yenu u
nompeoumenu 3NeKMpPUYECKOl IHepeUU 8 Obiny.
Onektpuyeckast 1emnb. Cuiia Toka. JNeKTPUIeCcKoe
HanpspkeHue.  COMpPOTUBJICGHHWE  MPOBOJHHKA.
Yoenvrnoe conpomuenenue seujecmsa. 3akon Oma

sl yyactka uenu.  [locnegoBaTenbHOe U
napasuiesbHoe COeTMHEeHHUE MPOBO/THUKOB.
Kopomxoe 3amvixanue.

JMemoncmpayuu?

1. TTIpOBOAHUKH 1 TUDIEKTPUKH.

2. MonenupoBaHue CHJIOBBIX TIAHAHR

3IEKTPUYECKOTO MOJISL.
. lcTOYHMKM IOCTOSHHOTO TOKA.
. JIelCTBUSA 3IEKTPUYECKOTO TOKA.
. DNEKTPUIECKUH TOK B KUIKOCTH.
. 'a30BBIi pazpsiz.
. I3mepenne cuiibl Toka aMIepMeTpOM.
. I3MepeHne a5IeKTpHUECKOTO HAMPSKEHUS
BOJIETMETPOM.
9. Peocrar 1 MarazuH COIPOTHBIICHUIA.
@ponmansusle nabopamoprvie padomol u
onvlmul.

0 ~NOo Ol bW

JHccnenoBanue neicTBUA 3JIEKTPUUECKOTO OIS HA

TIPOBOAHUKH U JUDJIEKTPUKH.

.Cbopka u mpoBepka pabOTHI STEKTPHIECKON TETIH

IIOCTOAHHOI'O TOKA.

.JM3mepenue u perynmpoBaHne CUIIbI TOKA.
. I3mepenne u peryimpoBaHue HaIPSKESHSL
Hccnedosanue 3agucumocmu cunvl moka, uoyujeco

uepe3  pesucmop,  Om  CONPOMUGIEHU
pe3ucmopa u HanpsHCeHus..
.Onvimel,  demoHcmpupylowue  3a8UCUMOCHIb

dJeKMpuU4ecKkoeco conpomueilenus I’lpOGO()HuKCl
om e2o a]lqul, nﬂomadu nonepedynoco cevyenus

Habnronenne pa3nuyHbIX BUAOB JEHCTBHUS 3JIEKTPUIECKOTO TOKa M OOHAPYKEHHE COBMECTHO C
TMIe/IarOTOM 3THX BHJIOB JISUCTBHS B TIOBCEIHEBHOM YKHM3HU.

COopka 110 cxeMe 1 HCIIBITaHNE T10J] KOHTPOJIEM I1€/1arora IEKTPHIECKOH LENn MOCTOSHHOTO TOKA.
HaGuronenue 3a neMoHcTpanuel u3MepeHust CUIbl TOKa aMIEPMETPOM.

Habnronenne 3a geMoHCTpanel n3MepeHust AIIEKTPHUECKOTO HANPSHKEHHSI BOJIETMETPOM.
[IpoBenenne u OOBSICHEHHE MPH TIOMOIIM YYUTENsl OIBITOB, JIEMOHCTPHPYIOUIMX 3aBUCHMOCTD
9JIEKTPUYECKOTO COMPOTHBIICHUSI MPOBOJHHUKA OT €ro JUIMHBI, IUIOMAAN MONEePEeYHOro CEUCHUsS U
MaTepuana.

HaOmtonenue 3a IeMOHCTpalMeld HCCIeIOBaHHUSA 3aBHCUMOCTH CHJIBI TOKA, NPOTEKAIOLIETO uepes
PE3UCTOP, OT COIPOTUBIICHUS PE3UCTOPA U HAIPSDKEHUS HA PE3UCTOPE.

bazoBble npeacTaBiIeHNs 0 IpaBHJIaX CIOXKEHUs HANPSHKEHUH MPH T1OCIIEI0BATEIBHOM COEIMHEHUN
JIBYX PE3UCTOPOB.

ba3oBble mpencTaBiaeHus O paBUiax AT CHIIBI TOKA IIPU apajuIeIbHOM COeJUHEHUH PE3UCTOPOB.
HalOmtonenue eMOHCTpaluy Nelarora 0 CUTyalusax MOoCIeJ0BaTeIbHOI0 U MapaieIbHOIO
COCIMHCHUA ITPOBOAHMKOB B JOMalIHUX JJICKTPHUYCCKUX CETAX.

Perienrie TUMOBBIX PacUETHBIX 3a/a4 B 1—2 NEHCTBHUS C OMOPOM Ha aJrOpUTM, MPeJABAPUTETHHO
pa300paHHBIl COBMECTHO C TMEJAaroroM C HUCMONb30BaHHEeM 3akoHa Oma u (GopMyn pacueTa
SIEKTPUYECKOTO  CONPOTUBJICHUS MpPH  IOCICHOBATEIBHOM M  IapajUIeIbHOM  COEIUHEHUH
MPOBOIHHUKOB.

OmpeneneHne ¢ Omopoil Ha TEXHOJIOTMYECKYIO KapTy MOA PYKOBOACTBOM Iiearora paOoThI
3JIEKTPUYIECKOTO TOKA, IPOTEKAIOIIETO YEPE3 PE3UCTOP.

Omnpenenenre ¢ oMopoil Ha TEXHONIOTHYECKYIO KapTy MOJ PyKOBOJCTBOM I1€Jarora MOLTHOCTH
3JIEKTPUIECKOTO TOKa, BbIJIEIISIEMON Ha Pe3UCTOpeE.
HaOmronenue 3a rcciie[oBaHuEM 3aBUCUMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HalpsKEHHs Ha HEel.
Omnpenenenne ¢ oopoil Ha TEXHOJNOTHYECKYIO KapTy Mo pykoBozacTBoM neparora KIT/l Harpesatens.
HaGumonenue 3a uccienopanueM npeoOpa3oBaHus YHEPTUH IPH IOABEME TPy3a IIEKTPOIBUIATETIEM.
OOBsicHEHHE TTOCIIE PACCYKIEHHS C IEAaroroM U COCTaBJICHUE IJIaHA-KOHCIIEKTa YCTPONHCTBA U
MPUHLIMIA JeHCTBUS TOMAIIHUX EKTPOHArpeBaTeIbHBIX IPHOOPOB.

OOBsicHEHHE TTOCTIE PACCY>KICHHSI C II€JaT0OrOM M COCTABIIEHHE IJIaHAa-KOHCIIEKTa IPUYNH KOPOTKOTO
3aMBIKaHUS ¥ IPUHIIMIIA JEHCTBUSA IJIABKHUX MIPEAOXPAHUTENCH.

PemeHne THITOBBIX pacueTHBIX 3a7ad B 1—2 NEHCTBUS ¢ OIMOPOI HA allTOPUTM, IpPEIBAPUTEIHHO
Ppa3o0paHHBIA COBMECTHO € TIEIaTOrOM C MCTIONIb30BaHueM 3akoHa JIxoymst—Ilenna.

Hab6mroneHne BO3HUKHOBEHHS SIEKTPUIECKOT0 TOKA B SKHIKOCTH.
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u Mamepuana.

dlposepka npasuna ciodcenus HanpajiceHul npu
NnoCaIe008aMebHOM coeOuHeHUuU 08yx
Pe3uUcmopos.

dlposepxa nmpasuna O cunbl  mMoxKa  npu
napaieibHoM CoeOUHeHUU Pe3UCHOpOs.

.OnpeneneHre pabOThl  ANEKTPUYECKOTO TOKA,
UAYIIETO Yepe3 Pe3HcTop.

0. OmpeneneHre MOIHOCTH SIICKTPUIECKOTO TOKA,
BBIJIEJIIEMOM Ha PE3UCTOPE.

1. UccrenoBanue 3aBUCHMOCTH  CHJIBI  TOKa,
UIYIIETO Yepe3 JIAMITOUKy, OT HANpsDKEHUS Ha
HeH.

2. Onpeoenenue KII/] nacpesamens.
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MarnuTtHbIe
siByienus (6 1)

ITocTosiHHbIE MarHUTHL B3anMoneiicTBue
MOCTOSIHHBIX MAarHUTOB. MaznumHoe no’e.
Maenumnoe none 3emau u e2o 3HaueHue s
orcusnu Ha 3emne. Onvim Opcmeoda. Maznumnoe
noae anekmpuyeckozo moka. Ilpumenenue
9NEKMPOMASHUMO8 8 mexHuKe. /lelicmaue
MASHUMHO20 NOJSL HA NPOBOOHUK C MOKOM.
Dnexmpoosueamens NOCMOSIHHOZ0 MOKAL.
Hcnonvzosanue snexmpoosucameneti 6
MeXHUYecKux yCmpoucmeax u Ha mpaHcnopme.
Jemoncmpayuu’
1. B3aumoielicTBIE TTOCTOSIHHBIX MAarHUTOB.
2. MopaenupoBaHue HEBO3MOXKHOCTH
paszieseHus MoJICOB MarHUTA.
3. MoaenupoBanue MarHUTHBIX
MOCTOSIHHBIX MarHUTOB.
4. OmbIT Dpcreaa.
5. MarauTHoe IoJie TOKa. DJICKTPOMArHHT.
6. JleiicTBrEe MarHuTHOTO MOJIsl HA TPOBOJIHUK C
TOKOM.
7. DNIeKTpOABUTATENb IIOCTOSHHOTO TOKA.
Dponmanshovie 1adopamophsie pabomel u
onsimbol.

noneun

MccnenoBanue MarHMTHOTO  B3aMMOJCHCTBHA
MOCTOSIHHBIX MarHUTOB.
J3yueHne  MarHMTHOTO  TONS  MOCTOSHHBIX

MarHUTOB IpU X 00BEANHEHNUHU U Pa3/ICIICHIH.

JHccnenoBanue neicTBUs 3JIEKTPUUECKOIO TOKA HA

MarHUTHYIO CTPEJIKY.

.OIBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTH CHUIBI

BSaHMO,EleICTBI/IH KaTylIIKl ¢ TOKOM W MarHurta
OT CWJIBI TOKAa X HAITPABJICHHUS TOKA B KaTYIIIKE.

JM3yueHue pedcTBUA MarHUTHOrO INOJIA Ha
MIPOBOJHUK C TOKOM.

.Koncmpyuposanue u usyyeHue  pabomuol
91eKmpoosucamer.

JM3mepenune KITH 3JIEKTPOABUTATEIBHON
YCTaHOBKH.

Hccnenosanue mox pyKoBOJICTBOM Mejarora MarHUTHOTO B3aUMO/I€HICTBHS IOCTOSHHBIX MArHUTOB.
N3ydeHue ¢ onopoil Ha TEXHOJIOTHYECKYIO KapTy MO/ PyKOBOJCTBOM II€larora MarHUTHOTO MO
MOCTOSTHHBIX MarHUTOB IIPH UX OOBEANHEHUH U pa3/IeICHHN.

Habronenne 3a mpoBeieHUEM OIBITOB 0 BU3YaIH3aIMH ITOJISI TOCTOSIHHBIX MATHUTOB.

M3y4enue nox pykoBOACTBOM Ielarora sIBJI€HUS HAMarHM4MBaHMs BELIECTBA.

HccnenoBanue cOBMECTHO C IEJAroroM ACHCTBUS MEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.
HabGnronenne 3a nMpoBeieHWEM OIBITOB, JIEMOHCTPHPYIONIMX 3aBUCHMOCTH CHIIBI B3aMMOJIECHCTBUS
KaTyIIKX ¢ TOKOM U MarHUTa OT CUJIBI U HalpaBJIEHUs TOKA B KAaTYIIIKE.

AHai3 TpM TIOMOIIM TeJarora CUTyanuil MpaKTH4ecKOro MPUMEHEHHS JJIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKHX YCTPOHCTBaX, IPOMBIIUICHHOCTH, MEUIINHE).

N3yuenue ¢ onopoii Ha TEXHOJIOTHYECKYO KapTy MO/ pyKOBOJICTBOM Iefjarora AeHCTBUS MAarHUTHOTO
0JISL Ha IPOBOJTHUK C TOKOM.

N3ydenue c onopoil Ha TUAAKTUYECKUI MaTepuall 1eHCTBUS 2JIEKTPOIBUTATES.

N3mepenue coBmecTHO ¢ negaroroM KITJ[ anexTpoaBurarenbHol yCTaHOBKH.

basoBeie mpecTaBIeHUs O pa3IMUHBIX IPUMEHEHMX JIEKTPOABUTaTeNeH (TpaHCTIOPT, OBITOBBIE
yCTpoHCTBa U Ap.).

47




JIEKTPOMATHHUT
Hasl HHIYKIHUS
(4)

Onvimol @apades. AHenenue
anekmpomacuumnou unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwi noy4enus
9NleKmpuyeckol dHepeuu. DIEKTPOCTAHIIUM Ha
BO300HOBJIIEMBIX UCTOYHUKAX SHCPTHU.
Jemoncmpayuu’
1. UccnenoBanue SBJICHUS 3IEKTPOMArHUTHOM
HUHIAYKIUH.

2. OnbiTer Dapanes.

3. 3aBHCHUMOCTh HAIPABJICHUS WHIYKIIMOHHOTO
TOKA OT YCJIOBHI €r0 BOZHUKHOBEHHUS.

4. DNeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Dponmanvhvle 1adopamopHsle padomol u
onsimel.

1. OHLITBI o HUCCJIICAO0OBAHUIO SIBJICHU S
BHCKTpOMaFHHTHOﬁ I/IHleKIlI/II/IZ HUCCIICAOBAHUEC
W3MEHEHUIN 3HA4YCHUA u HalpaBJICHU A
I/IHllyKIlI/IOHHOFO TOKa.

HpOBeI[eHI/Ie COBMCCTHO C IICOaroroM OIIBITOB ITO UCCJICAOBAHHIO ABJICHHUA 3J'I€KTpOMaI‘HHTHOI71
HWHAYKOWUU: UCCIICAOBAHUE W3MECHCHHUH 3HAYCHUS 1 HalpaBJICHUS NHAYKIIMOHHOI'O TOKa

Pe3epBHoe Bpems (3 1)

9 KJIACC (102 )

TemaTnueckut
0J10K, TEMA

OcHoBHOe coaepkaHue

OcHOBHBIE BUIBI AEATEILHOCTH YYALIUXCHA
(Ha ypoBHe y4yeOHbIX AeiicTBHUI)

Paznen 8. Mexannueckue sisjenus (40 4)
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MexaHuveckoe
JIBHKEHHE

U CIOCO0bI €ro
onucanus (10 1)

Mexanndeckoe JBIDKEHHE. MarepuanbHas
touka. Cucrema otcuera. OTHOCUTETBHOCTH
MEXaHWYEeCKOTO  IIBIDKCHHUS.  PaBHOMepHOE
NpsSIMOJIMHENHOE  JBMXKeHUEe. HepasHnomeprnoe
npamonunetHoe  osudicenue.  CpemHss — u
M2HOBEHHASA cKOpoCmb mena npu
HEPasHOMEPHOM OBUIICEHUU.

Yckopenue. Pasnoycropennoe
NpAMONUHENHOe oguoiceHue. CBoboHOE

naaenue. Onvimul I anunes.
Paenomepnoe osudicenue no oxpyscHoCmu.
Ilepuoo u uacmoma obpawenus. Jlunetinas u
yenoeas ckopocmu. Llenmpocmpemumenvroe
YCKOpeHue.
Hemoncmpauyuu
1. HaOnroneHne MeEXaHUYECKOro IBHKEHUS
TeJ1a OTHOCUTEJILHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHE MyTeH U TPACKTOPHUI JBUIKEHHS
OHOTO M TOr0 € Tejda OTHOCHUTEIIEHO
Pa3HBIX TEJN OTCYETA.

3. U3mepenne cKOpOCTH W YCKOPEHHs
HPSIMOJIMHEHHOTO JBMKEHHSL.

4. UccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JIBM)KEHUSL.

5. HabOmroneune TBIKEHUS Tena 1o
OKPYKHOCTH.

6. HaOmromenne MeXaHMYECKMX  SIBICHHIA,
MIPOUCXOMANINX B CUCTEME OTCUCTa
«Tenexxka» mpu e¢ paBHOMEPHOM H

YCKOPEHHOM  JBH)KCHHH  OTHOCHTEIBHO
KaOuHeTa (QI3NKH.

dponmanvuvie nadopamopHvie padomsl u

onvimal.

1. Koncmpyuposanue mpaxma 015 paseoHa u
OanbHelue20 PABHOMEPHO20 — OBUNCEHUS
WAPUKA WU METeHCKU.

2. Ompenenenne cpenHei CKOPOCTH
CKONBXEHUS Opycka WM  JBW)KCHUS
nIapyuka o HaKJIOHHOH ITJIOCKOCTH.

3. Onpezenenre  yCKOpeHUs — Teja
PaBHOYCKOPEHHOM JBH)XCHHUH 10

pu

AHaJ3 ¢ TTOMOIIBIO ITe/1arora U 00Cy KAeHHE Pa3InYHbIX TPUMEPOB MEXaHHUECKOTO ABUKEHHSL.
O6cyxieHre COBMECTHO C I1€1aroroM I'paHuIl IPUMEHUMOCTH MOJIENN «MaTepHaIbHas TOUKay.
Onmcanune nociie 00CyK/IEHHS C ITeJaroroM MEXaHM4YeCKOTo JIBIKEHHUS Pa3IMYHbIME CIIOCO0aMHU
(ypaBHeHue, Tabmuna, rpaduk).

AHamM3 TOJ PYKOBOJACTBOM IEAarora JKH3HEHHBIX
OTHOCHTEIBHOCTh MEXaHUYECKOTO JIBH)KECHHSI.
Habronenne MexaHU4eCKOTo JBHYKEHUS TeJla OTHOCHTENFHO Pa3HbBIX TeJl OTCUETA.

CpaBHeHHE ITyTeH U TPACKTOPHUI JBHYKEHUS C OITOPOI Ha TEXHOJIOTHYECKYIO KapTy MOJ pyKOBOJCTBOM
Te/iarora OJTHOTO U TOTO e Tejla OTHOCUTEIILHO Pa3HbIX TEJ OTCUETa.

AHai3 ¢ TOMOIIBIO Tefarora TekcTa ['amiest 00 OTHOCHTENTLHOCTH JIBM)KSHHST; BHITTOTHEHUE 3aJaHHUI
10 TEKCTY (CMBICIIOBOE UTCHHUE).

[Mpocreiimme BHIYUCIEHNUS 110 00pa3Ily CpeTHEH CKOPOCTH CKOJIBXEHUS OpyCcKa MM ABUKEHHSI IapuKa
10 HAKJIOHHOM TJIOCKOCTH.

AHanm3 1 00CyK/IeHHEe C ONIOPOi Ha TEXHOJIOTHYECKYIO KapTy 10/ PYKOBOJACTBOM II€[arora criocoooB
MPUOIMKEHHOTO OTIpeielIeHUsI MTHOBEHHOH CKOPOCTH.

Ornpenenexue nocie paccykICHUs C MEeAAroroM 1o CXeMe CKOPOCTH PaBHOMEPHOTO BHIKEHUS (IIapHrKa
B JKHJIKOCTH, MOJIEJIN DJIEKTPHUECKOTO aBTOMOOWIIS U T. II.).

OmnpenesieHne COBMECTHO C TI€IAarOTOM IYTH, TNPOMISHHOrO 3a JaHHBIH TPOMEKYTOK BPEMEHH, U
CKOPOCTH TeJa 1o rpaMKy 3aBUCHMOCTH ITYTH PABHOMEPHOTO JIBHIKEHUS OT BPEMEHHU.
HavaneHble mpencraBleHue O NPUHOUIAX —JACHCTBHA NPUOOPOB, HM3MEPAIOMIMX
(ctimioMeTpoB).

[IpocTeiimme BBIYMCICHUS O 00pa3lly IyTH U CKOPOCTH NPH PAaBHOYCKOPEHHOM HPSAMOJIMHEHHOM
JIBMKCHUH Tela.

OmnpeneneHne COBMECTHO € IIEJaroroM IpOMICHHOIO IyTH M YCKOPEHUS ABIDKEHUS Telsla o rpaduxy
3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O PSMOIMHEWHOTO JIBI)KEHHS Tela OT BPEMEHHU.
Omnpepenenre ¢ MOMOIIBIO MIeJJarora yCKOPeHUs Tella pU paBHOYCKOPEHHOM JBUKEHHUH 110 HAKJIIOHHOMN
TJIOCKOCTH.

W3mepenne mo cxeMme IOciie pacCyXJICHUs C MEAaroroM IepHoja M 4acTOThl OOpalleHus Tena 1o
OKPYKHOCTH.

Omnpenenenne HaX0XKICHHUS M0l PyKOBOJCTBOM II€arora CKOPOCTH PaBHOMEPHOTO NBIDKEHHUS Tesa
10 OKPYKHOCTH.

PerieHrie THMOBBIX pacUYETHBIX 3a7a4 B 1—2 JEHCTBUS C OMOPOIl Ha aJIrOPUTM, MPEIBAPUTEIBHO
pa3o0OpaHHBIi COBMECTHO C IIEJaroroM Ha ONpeJeleHne KHHEMATHUECKHX XapaKTEePUCTHK
MEXaHWYECKOTO JBI)KEHUS PA3INIHBIX BUIOB.

Pacno3naBanme u mpuOMHKEHHOE OMHCAHKE IO 00pasily TOocie 00CYKICHHUS C MEAaroroM pPa3ImIHbIX
BUIOB MEXaHWYECKOTO IBIKEHHS B MPHPOJE M TEXHHKE (Ha MpHMepax CBOOOAHO MaJarolX Tell,
JIBYDKCHHS )KUBOTHBIX, HEOCCHBIX Tell, TPAHCIIOPTHBIX CPEACTB U JIP.).

CHTyaHHﬁ, B KOTOPBLIX IIPOSABIACTCA

CKOPOCTb
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HaKJIOHHOM MJIOCKOCTH.

4. VccrnenoBanue 3aBUCUMOCTH TYTH  OT
BpPEMEHHU MPH PAaBHOYCKOPEHHOM JIBHIKSHU U
0e3 HaYaILHOM CKOPOCTH.

5. Ilposepxa 2Unomesul: ecu npu
PABHOYCKOPEHHOM O08udICeHUU oe3
HAYANbHOU CKOPOCMU HYMU OMHOCAINCS KAK
pso HEeUemHbIX yucer, mo
coomeemcmayroujue NPOMENCYMKU
BPeMEeHU OOUHAKOBYL.

B3aumopeiicrBue
ted (20 v)

IlepBriit 3axkoH HeroroHa. Btopoil 3axkoH
Hetorona. Tperuii 3axkoH Herotona. [lpunyun
CYnepno3uyuL Cui.

Cuna ynpyeocmu. 3axon I'vka. Cuna mpenus:
CUNA MPeHUst CKObIHCEHUA, CUNA MPEHUS NOKOA,
opyeue 8udbl mpeHus.

Cuna TSOKECTH W 3aKOH  BCEMHPHOTO
TATOTEHHs. Y CKOpeHHEe CBOOOJHOTO MaJleHusI.
Heuorcenue naanem eokpye Coanya (MC).
Ilepsas xocmuueckas ckopocms. Hesecomocmb
U nepezpy3Ku.

PaBHOBecue MaTepuaIbHON TOYKH.
Abcomomno  meépooe  meno.  Pasnosecue
meepooeo  mena C  3GKPEeNnieHHOU  OCbio
spawenusn. MOMEHT cunbl. Llenmp mssicecmu.

Hemoncmpavuu

1. 3aBuUCHMOCTD YCKOPEHHSI Tella OT MacChI

TeJa U JEUCTBYIOLLEH Ha HErO CUJIBL

2. HaGOnronenne ~ paBeHCTBA  CHUI

B3aUMOJIEICTBUU TEIIL.
3. 3mMeHeHHe Beca Tenla MPH YCKOPSHHOM
JBYDKCHUH.
®poHTaATbHBIE JJa00paTOPHbIE padoThI U
ONBITHI.

Ipu

1. HccnemoBanme 3aBUCHMOCTH CHIIBI TPEHUA

CKONBXKEHUS OT CHIBl  HOPMAaJbHOTO
JaBJICHHS.
2. Onpenenenre  KOd(pQUIMEHTa  TPEHUS
CKOJIbKCHUSI.

Habmronenue n o0cysxaeHHe COBMECTHO C MENAroroM OIBITOB C JBM)KCHHUEM Tejla P YMEHBIICHHU
BIIMSIHUS IPYTHX TeJ, MPEMSATCTBYIOMINX JBHIKEHUIO.

AHanu3 Mo cxeMme Iociie pacCyKIEHHs C IEeAaroroM TekcTa [amuies ¢ ONMMCaHHWEM MBICIEHHOTO
OKCIICPUMCEHTA, O6OCHOBBIBaIOH_ICFO 3aKOH HWHEPHUH; BBIITOJIHCHUEC 3a11aHm>'1 M0 TCKCTY (CMLICHOBOC
YTEHHUE).

OO0cyx/1eHre 0] pyKOBOJICTBOM I€/Iarora BO3MOKHOCTH BBITIONIHEHHUSI 3aKOHA HHEPIMH B PAa3JIMYHBIX
CHUCTEeMax OTCYEeTa.

HaGmonenre u oOCyXIEHHE COBMECTHO C IEJaroroM MEXaHHYECKUX SIBICHUH, MPOUCXOJSIINX B
cucteMe oTcueTa «Tenexka» Ipy e¢ paBHO-MEPHOM U YCKOPEHHOM JBM)KEHUH OTHOCHTENILHO KaOHHEeTa
buzuky.

JleiicTBUsA ¢ BEKTOPAMU CHUIL: BBIIIOJHEHHE 3aJaHUH 110 CIIOKEHHIO U BBIYUTAHUIO BEKTOPOB.
HaOmroneHue 3a NpOBEAEGHHEM OIBITOB, JAEMOHCTPUPYIOUIMX 3aBUCHMOCTb YCKOPEHMs Telda OT
MIPUJIOKEHHON K HEMY CHJIBI M MaccChl TeJa.

AHanm3 1 00BsICHEHHE C ONTOPOi Ha TEXHOJIOTHMUYECKYIO KapTy O]l PyKOBOJCTBOM IeJjarora sBICHUH C
UCIIOJIB30BaHNEM BTOpOro 3akoHa HeroToHa.

Perienrie THMOBBIX pacyeTHBIX 3a1ad B 1—2 JEHCTBUS C OMOPOI Ha aNrOpHTM, MPEIBAPHTENHHO
pa300paHHBIl COBMECTHO C IENAaroroM C MCIOJIb30BaHMEM BTOPOro 3akoHa HploTOHa U mpaBuia
CJIOJKCHUS CUIL

OnpeneneHne COBMECTHO C IIEIATOrOM JKECTKOCTH MPYKUHEL.

AHanmm3 cuTyalii ¢ Ormopol Ha TEXHOJIOTHYECKYIO KapTy IOJ, PyKOBOJCTBOM II€Aarora, B KOTOPBIX
HaOMIOAroTCs ynpyrue aedopMarii, 1 uX 00bSICHEHHE C HCIIOIB30BaHNEM 3aKoHa [ yka.

PerieHrie THMOBBIX pacUYETHBIX 3a1a4 B 1—2 JEHCTBUS C OMOPOI Ha aNrOpUTM, MPEIBAPHTEIHHO
pa300paHHBI COBMECTHO C MEaroroM ¢ MCIIOIb30BaHNEM 3aKOHa ['yka.

HccnenoBanne npyu MOMOIM HEarora 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHHUS OT CHIIBI HOPMAJIBHOTO
nasneHnsi. COBMECTHOE 00CYKACHHUE Pe3yTbTaTOB HCCIICAOBAHMS.

Omnpenenenyre Mo KOHTPOJIEM Iearora ¢ Oropoi Ha KOHCHEKT Ko3(p(hUITEeHTa TPEHUS CKOTBKEHUSL.
W3mepenne ¢ TOMOIIBIO Mearora CUilbl TPEHHS OKOSL.

PemeHne THIIOBBIX pacuyeTHBIX 3aa4 B 1—2 JEHCTBHS C OMOPOH Ha AJTOPHTM, IPEIBAPUTEIHLHO
pa300paHHBI COBMECTHO C ITE€AAr0rOM C HUCITOJIB30BAHUEM (DOPMYIIBI AJIS CHITBI TPEHUS CKOJTBKCHUS.
AHam3 1Mo cXeMe MOCie PACCY)KICHHS IeJarora O JBMDKEHWH Tel TOJBKO MOA JEWCTBHEM CHIIBI
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3. OnpenerneHne >KECTKOCTH TPy KUHBI.

TSDKSCTH — ¢cBOOOHOTO MMaiCHUSL.
OO0BsicCHEHHE TIO]T PYKOBOJACTBOM ITEarora He3aBUCUMOCTH YCKOPESHHUST CBOOOTHOTO TIaICHHS OT MACCHI
Tena.

Or11eHKa COBMECTHO C TIEIArOTOM BEJIMUYHHEI CHITBI TATOTCHUS, ICHCTBYIOMICH MEXKTY TBYMS TeJIaMH (IS
pa3HBIX Macc).

AHanmm3 ¢ omopol Ha JUAAKTHYCCKUN MaTepHai IBMOKCHHsSI HEOSCHBIX TEN MOJA JCUCTBHEM CHUIBI
TATOTCHHUS (C UCIIOB30BAaHIEM JOTIOJHUTEIBHBIX HCTOUHHKOB UH(OPMAITHH ).

Pemenre TUNOBBIX pacuSTHBIX 3amad B 1—2 NEWCTBUSA C OMOPOH Ha alrOPHTM, MPEIBAPUTEIHLHO
pa300paHHBIl COBMECTHO C TIEIarOrOM C UCIIOIh30BaHUEM 3aKOHA BCEMUPHOTO TATOTEHHS U (DOPMYJIBI
JUTSI pacdeTa CHIIbI TSHKECTH.

Habnronenue u 00CykIeHHUE C TOMOIIIBIO TIEIarora OIbITOB 10 M3MEHEHHIO Beca Tella MPH YCKOPSHHOM
JIBHYKEHHH.

AHanmm3 ¢ TOMOIIBIO MeJIarora yCJIOBUil BOSHUKHOBEHUSI HEBECOMOCTH U MEPETPY3KHU.

Pemenne TUMOBBIX PAcUCTHBIX 3a1ad B 1—2 NeMCTBUsS ¢ OMOpOM Ha alrOpuTM, MPEIBaAPUTENLHO
pa300paHHBIl COBMECTHO C TI€Jar0OroM Ha OIpezieJieHne Beca Tejla B Pa3IMUHBIX YCIOBUSX.

AHanu3 ¢ onopoi Ha TEXHOJIOTWYECKYIO KapTy MOJ PYKOBOACTBOM II€Jarora CHJi, JEHCTBYIOIIMX Ha
TEeJ0, TIOKOSIIIIEECs: Ha OTope.

OrnpezaeneHrie ¢ MOMOIIBIO TTearora MeHTpa TSHKECTH Pa3IMuHbIX Tell.
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3aKoHBI
COXpaHeHHs
(10 v)

Umnynec  tema.  Msmenenue — umnynvca.
Hmnynve cunel. 3aKOH COXpaHEHHS HMITYJIbCA.
PeaktuBHOe nmkenne (MC).

Mexanndeckasi pabota U MOIIHOCTh. Paborta
CHII TSDKECTH, ympyeocmu, mpenusi. Ces3b
oHepeuu u pabomol. lloTeHUIMANbHAs SHEPTUS
TeNa, TOIHSATOrO HaJl IMOBEPXHOCTHIO 3EMIIH.
Tomenyuanvnas dHepaus COHCAmou NPYICUHBL.
Kunetnueckas SHEPTHSL. Teopema 0
KUHemuueckou dHepauy. 3aKOH COXPAaHEHMUS
MEXaHUYeCKON SHEPTUH.

Jemoucmpayuu
1. Tlepenaua ummyIbca Ipu B3aUMOJEHCTBUU

Tell.

2. IlpeoOpazoBanus
B3aUMOJIEICTBUU TEJL.

3. CoxpaHeHue UMITyJIbCca IPU HEYIIPYTOM
B3aUMOJICHCTBUMU.

4. CoxpaHeHHE UMITyJIbca MpU abCOIMIOTHO
yIIPYTroM B3aUMOJEHCTBHH.

5. Habmronenue peakTUBHOTO ABM)KCHUSL.

6. CoxpaHeHHe MEXaHHMYECKOH SHEPTUH IIPU
CBOOOJHOM MaJACHUH.

7. CoxpaHeHHEe MEXaHUYECKON SHEPTUU MPH
JBIKEHHH TeJa MO ASHCTBUEM NPY>KHHBL
Dponmanvhvie 1adopamopHsle paoomol u

onvimol.

1. Omnpenenenune pa®OTHI CWIBI TPEHHS TNPH
paBHOMEpPHOM  JBIDKGHMH  Tella IO
TOPU30HTAJIIBHON MIOBEPXHOCTH.

2. Omnpenenenue pabOThI CUIIbI YIIPYTOCTH MIPU
moaeeMe  TIpy3a € HCIOJIBb30BaHHEM
HETIOJIBHKHOTO U MTOJBUKHOTO OJIOKOB.

3. H3yueHue 3ak0Ha COXPaHEHUS SHEPTHUH.

SHEPrUH pu

Habmnronenne u o0cyskaeHe ¢ MOMOIIBIO TIeJ]arora OIbITOB, JEMOHCTPHPYIOMINX Mepeaady UMITyJIbca
IIpY B3aWMOJICHCTBHH TeJl, 3aKOH COXPaHEHHUS] MMITYJIbCa NpH aOCOJIOTHO YHPYToM M HEYIpyroM
B3aMMOJICHICTBUH TEIL.

Habnronenne peMOHCTpalliy Negarora CUTyaluii B OKpYJKaloIIeH JKU3HH C MCIIOJIb30BaHHEM 3aKOHa
COXPaHEHMsI UMITYJIbCA.

Pacno3naBanue ¢ oOmopoll Ha TEXHOJNOTHMYECKYH KapTy IIOA PYKOBOACTBOM IieJarora sBJICHHS
PEaKTUBHOTO JBHKEHUS B pupoie u Texauke (MC — Ounosnorus).

IIpuMmeHeHre COBMECTHO € MEeJaroroM 3aKkOHAa COXPAaHEHHUS HMIIyJbca IS pacyera pe3yJabTaToB
B3aUMOJEHCTBUSL Tesl (Ha TpUMEpax HEYNpyroro B3aMMOJCHCTBHS, YIPYroro HIEHTPATbHOTO
B3aMMO-JICUCTBHUS IBYX OJJMHAKOBBIX TE€J, OJJHO U3 KOTOPBIX HEMO/I-BHIKHO).

PelieHre THMOBBIX PAacUETHBIX 3aja4 B 2—3 JICHCTBHS C ONOPOH Ha alroOpuTM, MPEIBAPUTEILHO
pa300paHHBII COBMECTHO C MEIaroroM C HCIOJIb30BaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
Omnpenenenre ¢ OMOpol Ha AWIAKTHUECKHH MaTepHran padoThl CHUJIBI YIPYTOCTH MPH MOJBEME Ipy3a
C MCIIOJIb30BaHNEM HETIO/IBM)KHOTO U IO/IBUKHOTO OJIOKOB.

W3mepeHne COBMECTHO ¢ MeIaroroM MOIIHOCTH.

H3mepeHue ¢ MOMOIIBIO TIeIarora MOTeHIMAILHON SHEPTUH YIIPYTo 1e()OPMUPOBAHHOM MPYKUHBIL.
I/I3MepeHHe COBMCCTHO C r1€1arorom KHHETUYECKOU SHEPruu Tejia o JJIMHE TOPMO3HOTO IIyTH.
Ha6J’lI0}ICHI/IC 3a OKCIICPUMCHTAJIbHBIM CPAaBHCHUEM H3MCHCHHA HOTGHHH&HBHOﬁ 1 KHHETHYECKOU
SHEPrui Teja MpU JBUKECHUM 110 HAKIIOHHOW IIJIOCKOCTH.

Habmiogenue 3a 3KCIIEpHMEHTAIBHON MPOBEPKON 3aKOHA COXPAHEHHS MEXAHWYECKON SHEpruu IMpH
CcBOOOIHOM ITaJCHNH.

[IpumeHeHre Ha HayaJlbHOM YPOBHE, C ONOPOM HAa JMJAKTMHECKUM MaTephall 3aKOHA COXPaHEHMSI
MEXaHUYeCKOH SHEPTUH Ul pacyeTa MOTCHIMATBHOW M KHHETHYECKOW IHEPTUil Tea.

Pemenne THNOBBIX pacyeTHBIX 3a7ad B 1—2 NEHCTBUSA ¢ ONOpOH Ha aarOpuT™, NPEABAPUTEIIBHO
pa3z00paHHbI COBMECTHO C MEAAroroM C HMCIONb30BAHUEM 3aKOHA COXPAHEHMS MEXaHMUECKOW SHEPTUH.

Pasznen 9. Mexannueckue Kojedanust 1 BoHbI (15 1)
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Mexanuveckue
KoJiedanus (7 1)

KonebatenmsHoe  mBmkenne.  OCHOBHBIC
XapaKTEePUCTHKH KOJCOAHWU: TIEPUOJI, JacToTa,
aMIumMTyga. Mamemamuueckutl U APYICUHHDBIL

masmuuxu.  Ilpespawenue  snepeuu  npu

KonebamenbHOM OBUNCEHUU.

Baryxaronme KojiebaHus. BbIHYKIEHHbBIE

konebanus. Pezonanc.

Jemoncmpayuu’

1. HabOnrogenwe  KoieOaHui  Teln  TOJ
JNEHCTBUEM CHIIBI TSKECTH W CHIIBI
YIPYTOCTH.

2. Habnronenue xosebaHuWii rpy3a Ha HUTH U
Ha TIPYXKUHE.

3. HaGnroneHne BBIHYKACHHBIX KOJeOaHUI 1
pe3oHaHca.

dponmanvusie nabopamopHsie pabomosl u

onvimol.

1. Onpenenenue YaCcTOTHI u rnepuoja
KOJIe0aHM MATEMATHIECKOTO MasSTHHKA.

2. OmpezeneHnue  4acTOTHl M IepHoOJa
KoJe0aHUH NPY)KMHHOTO MasTHHKA (WM
3JIEKTPOHHAS IEMOHCTpAIIHS).

3. UccnenoBanne  3aBUCHMOCTH  IepHOIa
KoJ1e0aHMi OJBEIICHHOTO K HUTH TPy3a OT
JUTMHBI HATH.

4. UccnepoBaHne — 3aBHCHMOCTH  IlepHOIA
KoneGaHU MpPYyKHHHOTO MasTHHKA OT

Macchl rpysa (vt ANEKTPOHHAsI
JEMOHCTPAIIHS).
5. IIpoBepka HE3aBUCHMOCTH nepuoza

KoJIeOaHUH Tpy3a, MOABEIICHHOTO K HHTH,
OT Macchl Ipy3a.
6. OmBITHI, EMOHCTPUPYIOIIHE 3aBHCHMOCTD

neprona KoneOaHui MIPY>KHHHOTO
MasTHHKAa OT MacChl Tpy3a M JKECTKOCTH
TIPY>KHHBIL.

7. 3mepenue YCKOpPCHHUS cBOOOTHOTO
naJICHUS (v JIIEKTPOHHAS
JIEMOHCTPAIIHS).

Habmonerne koneOaHuii Moy ASHCTBHEM CHI TSHKECTH W YIIPYTOCTH U OOHApYXCHUE TPU TIOMOIIH
mejarora mofo0HBIX KOJICOaHUH B OKPYKAFOIIEM MHUPE.

AHam3 COBMECTHO C ITearoroM KojieOaHwii Tpy3a Ha HUTH U Ha TipyxuHe. OnpeeNcHAe 10 adrOpUTMy
YaCTOTHI KoJIcOaHHH MAaTEeMATHYSCKOTO ¥ MIPYKHHHOTO MAasTHHKOB.

Habmonenre u 00bsICHEHHE C TIOMOIIBIO MTEarora SBJICHUS PE30HAHCA.

HccnenoBanue ¢ Omopoil Ha alrOpUTM, MPEABAPUTEIHLHO pPa300paHHBI COBMECTHO C IEAaroroM,
3aBHCHMOCTH MIEPHO/1a KOJICOAHUI MOIBEIIICHHOTO K HUTH I'Py3a OT JUTMHBI HUTH.

[poBepka ¢ Omopoi Ha TEXHOJOTHYECKYIO KapTy MO PYKOBOICTBOM Iearora HE3aBHCUMOCTH ITIEPHOJA
KoJIeOaHHH Tpy3a, MOABEUICHHOTO K JICHTE, OT MacChl rpy3a.

Habmronenue u o0Cyx/IeHUE 110/ PyKOBOJICTBOM II€J]arora OIMbITOB, JEMOHCTPUPYIOIIUX 3aBUCHMOCTh
neproia KojeOaHui PY>KUHHOTO MasiTHUKA OT MAaCChl TPy3a U KECTKOCTH Py KUHBIL.

[IpuMeHeHME C TOMOIIBIO MeIarora MaTeMaTHYECKOTO U MPYKHUHHOTO MAsSATHUKOB B KAUECTBE MOJICIICH
JUTSL OTIMCAHMsI KOJICOAHUH B OKPYKAKOIIEM MHUPE.

PerieHne THMOBBIX PacyCTHBIX 3amad B 1—2 NEWCTBUS C OMOPON Ha ajarOpUTM, MPEIBapUTEIILHO
pa3o0paHHBIil COBMECTHO C MEIaroroM, CBS3aHHbBIX C BBIUMCICHHEM WM OLIEHKON YacTOTHI (Meproza)
KoneOanuit
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Mexann4eckue
BOJIHBI. 3BYK
(CRY)

Mexanuueckue BOJIHBL. CaoiicTBa
MEXaHUYIEeCKUX BOJIH. Ipodonvhule u
nonepeunvle oHbL [[IUna 80aHbL U CKOPOCb €€
pacnpocmpanenus. Mexanuyeckue 607HbL 6
meepoom meie, celicmuyeckue eonnvl (MC).

3ByK. [pomkocms 38yKa U 6bicOmMa MOHA.
Ompaoicenue 38yka. Ungpazeyx u yivmpasgyx.

Jemoncmpayuu’

1. PacmpoctpaHenue
TIOITEPEYHBIX BOJIH.

2. HaGmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa
OT YaCTOTBL

3. AKyCTHYECKHH pe30HaHC.

MPOAOJIbHBIX u

OOHapy>keHHe U aHaJIN3 C TIOMOIIBIO [Te1arora BOJHOBBIX SIBJICHUH B OKPY KAIOIIEM MHUpE.
HabGnronenne cOBMECTHO € MENaroroM paclpoOCTPaHEHHs IPOIOJIBHBIX M IONEpPEYHbIX BOJH (HA
MOJIENN) ¥ OOHAPYKCHUE aHAJIOTUYHBIX BUIOB BOJH B IPUPOJIE (3BYK, BOJITHBIC BOJIHEI).

Brruncienne B 1—2 MecTBUSA ¢ OMOPOI HA aJITOPUTM, MPEIBAPUTEIHLHO Pa300paHHBI COBMECTHO C
MeJaroroM JJIMHBI BOJIHBEI U CKOPOCTH PacIpOCTPAaHEHHUS 3BYKOBBIX BOJIH.

HaGnronenne 3a SKCIIEPUMEHTAIBHBIM ONPEJENICHHEM TpPaHHIl YacTOTHl CIBIIIMMBIX 3BYKOBBIX
KoJIeOaHHH.

Habnronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM YHMCIIE C HCITOJIb30BAaHUEM MY3BIKAJIBHBIX
WHCTPYMEHTOB).

HabGmronenue 1 00bsCHEHHE C TOMOIIBIO ITeJarora siBJICHUS aKyCTHYECKOTO pe30-HaHca.

UreHne COBMECTHO C II€JaroroM OPUTHHAIBHOTO TEKCTa, MOCBSIIEHHOTO MCIONB30BaHUIO 3ByKa (MM
YIIbTpa3ByKa) B TEXHHUKE (3XOJIOKAIMs, yIbTPa3BYK B MEAUIMHE U JIp.); BHITOIHEHUE 331aHHUI IO TEKCTY
(cMBICIIOBOE UTEHHE)

Pazgen 10. DjieKTPOMArHUTHOE M0JIE U AIEKTPOMATHUTHBIE BOJIHbI (8 4)

JIEKTPOMATHUT
Hoe mnoJie

U 3JIeKTPOMArHU
THBIE BOJIHBI
(CR))

DNEeKTPOMarHUTHOE nose.
DNeKTPOMarHUTHBIE BOJIHBI. Ceoticmea
INEKMPOMACHUMHBIX BOJIH. Ulxana
INEKMPOMACHUMHBIX  60aH.  Mcnonv3oeanue
INEKMPOMACHUMHBIX BOJH OJis COMOBOUL CES3U.

DJIeKTpOMAarHUTHAS npupoa cBeTa.

CxopocTts cBeTa. BonHOBEBIE cBOliCTBa CBETA.
Hemoncmpayuu’®
1. CgotlicTBa 3JE€KTPOMATHUTHBIX BOJH.
2. BoniHOBBIE CBOWCTBA CBETA.
@ponmanshsle nabopamoprvie padomol u
onvlmul.
1. I3y4yenne CBOMCTB 3IEKTPOMATHUTHBIX
BOJIH C IOMOIIBI0 MOOMIIBHOTO TenedoHa.

[TocTpoeHre MPOCTBIX PACCYKJICHUH Ha OCHOBE MOATOTOBJICHHBIX BBIPAKEHHUI, 00OCHOBBIBAIOLINX
B3aMOCBA3b JJICKTPUUCCKOTO 1 MarHuTHOI'O MoJICH.

HaOnronenue 3a skcreprMMeEHTaIbHBIM H3yUYEHHEM CBOICTB 3JEKTPOMArHUTHBIX BOJIH (B TOM 4HCIE C
MOMOIIBI0 MOOMIIBHOTO Tejie(hoHa).

AHaJm3 ¢ TOMOIIBIO [T€arora peHTTeHOBCKUX CHUMKOB YEJIOBEUYECKOT0 OpraHu3Ma.

AHaI3 COBMECTHO € I1€J]aroroM TEKCTOB, OMUCHIBAIOLINX POSBICHUS JICKTPOMArHUTHOTO U3ITy4CHUS
B IIPUPO/IC: )KUBBIE OPraHU3MBI, U3TyUEeHHUS HEOCCHBIX TeN (CMBICIIOBOE UTCHHUE).

PacrniozHaBaHue U aHaNMU3 pa3NTUYHBIX IPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE C OIOPOH Ha
TEXHOIOTUYECKYIO KapTy 0]l PyKOBOJCTBOM II€Aarora.

PerieHrie THMOBBIX pacyeTHBIX 3a7ad B 1—2 AeHCTBHUS C ONOPOI Ha ajlroOpuTM, MPEIBapPUTENHHO
Pa300paHHBIl COBMECTHO € IIEJJATOTOM C HCIIOIB30BaHHEM (OPMYII ISl CKOPOCTH JIEKTPOMArHUTHBIX
BOJIH, AJIMHBI BOJHBI U YaCTOTHI CBETA.

Paznen 11. CeeroBble siBaenus (15 u)
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3aKoHBI
pacnpocTpaHeHu
1 cBeTa (6 4)

JlyueBast mMozmenb cBera. VICTOUHHWKH CBeETa.
Ipamonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlyner. OTpaxkeHue cCBeTa.
ITnockoe 3eprano. 3axon ompasicenust ceema.
IIpenomienue cBeta. 3aKOH MPETOMIIEHUS
cBeTa. [lonnoe sHympennee ompasicenue céema.
Hcnonvzoeanue noinozo 6HympeHnHe2o
ompaogicenus 8 ONMUYECKUX C8EMOBOOUX.

Jemoncmpayuu’

1. IpssMonmHeliHOE pacpoCTpaHEeHHE CBETA.

2. OTpakeHue cBeTa.

3. [onyuenrne m300pakeHUI B TIOCKOM,

BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

4. TIpenomiieHue cBeTa.

5. OnTuyeckuit CBETOBO/I.

Dponmansusle n1abopamoprsle padomeol u
onvimel.

1. UccnenoBanue 3aBUCHMOCTH yria
OTpa)KGHHUsI CBETOBOTO JIyya OT yIya
HaJicHus.

2. U3y4yeHne XapaxkTepHCTHK H300paskeHUs
IpeaMeTa B INIOCKOM 3epKalle.

3. UccnenoBanue 3aBUCHMOCTH yrina
IpPEJIOMJICHHS] CBETOBOTO Jyda OT YyIya
MIaJIeHUS Ha TPAHUIIE «BO3LyX—CTEKIION.

Habmonerre OmBITOB, JIEMOHCTPHPYIOIIMX SIBICHHE TPIMOJIMHEHHOTO paclpOCTpaHCHUS CBeTa
(BO3HHKHOBEHVE TCHHU U TIOTYTCHH ), U UX HHTEPIIPETAITUS C HCITOIH30BAHUEM ITOHATHS CBETOBOTO JTyda.
OOBsicHECHHE U MOJICITUPOBAHUE TIOCTIE PACCYXKICHUS C TIEJIAr0rOM IO CXEME COJIHEYHOTO U JYHHOTO
3aTMEHUH.

HccnenoBanue ¢ ommopoit Ha TEXHOJIOTHYECKYI0 KapTy MO pPYKOBOJICTBOM IeJarora 3aBUCUMOCTH YTIJia
OTpaK€HHs CBETOBOTO JIy4a OT yIJia MaJeHus.

M3ydeHue ¢ MOMOIIBIO TIe1arora CBOHCTB H300paXKeHHSI B TFIOCKOM 3epKalie.

Habmonenue u 00bsICHEHHE COBMECTHO C MEJAArOrOM OITBITOR IO MOJIYYCHUIO N300paKEHUH B BOTHYTOM
1 BBIITYKJIOM 3epkaiiax. HaOroeHre u 00bICHEHUE TTOCIIE PACCYKICHHUS C TIEIArOTOM 10 CXEME OITBITOB
M0 MPEIOMJICHUIO CBETa Ha TPaHUIIe PA3IUYHBIX CPeJl, B TOM YKCJIE OMBITOB C MOJHBIM BHYTPEHHUM
OTpaKEHHEM.

UccnenoBanue moj pyKOBOJCTBOM I€Jarora 3aBUCUMOCTH yrja MpPEIOMJIEHUS OT yria TajeHus
CBETOBOTO JIyda Ha FPaHUIIE «BO3yX—CTEKIIO.

PacrioznaBanue ¢ MOMOIIBIO TMearora SIBICHUM OTPaKeHUsS M MPENIOMIICHUS CBETa B MOBCEIHEBHOM
JKHNU3HU. AHaJ'IPB u OG’I)HCHCHI/IC COBMECTHO C IneJaroromM sBJICHHUA OIITUYCCKOI'O MI/Ipa)Ka.

PenreHne THMOBBIX PacUETHBIX 3ahay B 1—2 JEHCTBHsI C OMOPOW HA aarOPUTM, MPEIABAPHTEIHHO
pa3o0paHHbIi COBMECTHO C MEIArOroM C UCIIO0Ih30BAHUEM 3aKOHOB OTPXKEHUS U TIPEIOMIICHHU S CBETA.

JInH3bI
¥ ONTHYECKHE
npu6opsi (6 u)

Jlumza. Xopn myweir B nuH3e. Onmuueckas

cucmema  omoannapama, MUKpOCKONa —u
meneckona (MC). [hnaz kax onmuyeckas
cucmema. Bruzopykocmo u 0aibHO30pKOCHb.
Hemoncmpayuu’®

1. Xon myueit B coOupatomieii TuH3e.

2. Xop yyeii B pacceUBaroIIeH JTHH3E.

3. TonyueHue M300paKEHU C MOMOIIBIO
JIAH3.

4. MMpuHIIUT EACTBUSA
MHKPOCKOITA U TEJIECKOIa.

5. Mogens riasa.

Dponmanvusle 1ab6opamoprsie padomol u

(hotoammapara,

[Nony4eHue noa KOHTPOJIEM IMearora N300pa)xeH i ¢ MOMOIIIBI0 COOMPAIOILEH U PACCENBAIOILEH JIHH3.
OmnpepneneHre ¢ Oropoi Ha aTOPUTM Pa3pabOTaHHOTO COBMECTHO C TearoroM ()OKyCHOTO PaCCTOSHUS
Y ONTHYECKON CHITBI COOMpATOIEH JIMH3BL

AHanmm3 COBMECTHO € TIEIarOroM YCTPOIMCTBA M IPUHIINIIA JEHCTBUS HEKOTOPBIX ONTHYECKHIX ITPHOOPOB:
(hotoanmapara, MuKpockomna, Teseckorna (MC — OHOIIoTHs, aCTPOHOMIUS).

AHanm3 ¢ oTopoi Ha TEXHOIOTUYECKYIO KapTy MO PYKOBOACTBOM Ie1arora sSIBJICHHIH OJIM30pYKOCTH 1
JATEHO30PKOCTH, TIPUHITUITA NeicTBUSA 09KOB (MC — Omoorus).
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onvlmel.
1. TTonmyyenune wu300pakeHNI C TTOMOILBIO
coOuparomieil TMH3HL
2. Onpenencare (HOKYCHOTO PAcCTOSHHS U
OTITHYECKOH CHJIbI COOMpAroIe JIMH3BI (HITH
9JIEKTPOHHASI IEMOHCTPAITHS).

Pa3noxenue
0eJioro cBeta
B cnextp (3 4)

Pasnoowcenue  6enoco ceema 6 cnexmp.
Onvimer Hotomona. Cnooicenue cnekmpaivbHbix
yeemos. /Jucnepcus ceema.

Jemoncmpayuu’

1. PasnoxeHue 0en0oro cBeTa B CIIEKTP.

2. [Tonyyenwue 6€I0T0O CBETa MPH CIOKCHUU

CBE€Ta pa3HbIX IIBETOB.

Dponmansusle n1abopamoprsle padomeol u
onsimel.

1. OnbITHl MO pa3NoXKeHHIo OeJIoro ceeTa B

CIEKTD.
2. OHBITBI IO BOCIIPUATHUIO IIBETA IMPEIAMETOB
Opd  HMX HaONIOJCHUH 4epe3 1BETOBBIC

(GWIBTPBL

HabironeHne COBMECTHO € TIEAAroroM Io passIoKeHHIO OEJIoro CBeTa B CHEKTP.

HaGmonenue u o0bsicHeHre Ha 0a30BOM YPOBHE 1107l PyKOBOJICTBOM II€JIarora OIbITOB 10 MOJYYEHHIO
©eJ10r0 CBeTa IPH CIIOKSHHUH CBETA Pa3HBIX I[BETOB.

[IpoBeneHne U 0OBIACHEHUE MO PYKOBOACTBOM I€/IAr0ra OMBITOB MO BOCIPUATHIO [IBETA TPEAMETOB
IpH X HAOFOICHUH Yepe3 [[BETOBbIC (DUIBTPHI (IBETHBIC OUKH).

Pa3

e 12. Kpanrosele siBiaenus (17 )

Hcnyckanue

U MOTIJIOLIeHne
cBeTa aToMoOM
(44)

Onvimul Pesepghopoa v TinaHeTapHasi MOJIENb
atoma. Mognens atoma bopa. HUcnyckanue u
noznowjenue  ceema  amomom.  Keanmul.
Jlunetiuamoie cnekmpeoi.

OOcy>kIeHre ¢ IIOMOILIBIO ITeIarora ey OIBITOB Pezepdopaa 1o nccnegoBaHuio aTOMOB, BEIIBHIKECHUE
TUIIOTE3 O BO3MOXHBIX PE3yJIbTaTaxX ONBITOB B 3aBHCUMOCTHU OT IPEAIOIaraéMoro CTPOEHHs aTOMOB,
(hopMyHpoBaHHE BEIBOJIOB U3 PE3YIbTATOB OIBITOB.

OO6cyxeHne ¢ Omopoil Ha TEXHOJOTHYECKYIO KapTy IOJ PYKOBOJCTBOM II€farora HpOTHBOPEUHI
TUTAaHETApPHOH MOJICNI aToMa M OCHOBAHMI JUTA THIIOTE3BI bopa o CTalOHapHBIX OpOUTaX 3JIEKTPOHOB.
Habmronerne cCOBMECTHO C MENAroroM CIUIONIHBIX W JIMHEHUYAThIX CHEKTPOB M3IYYEHHS Pa3IdIHBIX
BerecTB. OOBSCHEHHE C OIIOPOH Ha AUNAKTHUECKUI MaTeprall IMHEHYaThIX CIIEKTPOB N3TyYCHHS.

CtpoeHnue

aTOMHOIO s1ipa
(64)

PaanoaktuBHOCTD. Anbpa-, bema- u ecamma-
uznyyenus.  CTpoeHME  aTOMHOTO  sipa.
Hyxnonnaa mooens amomnozo sopa. Mzomonul.
Paouoaxmusnvie npespawjeHus. Ilepuoo
noypacnada amomHsix soep.

JHemoncmpayuu

1. CexTpsl U3ITy4IeHUS 1 MOTIOMICHHS.

OOcy>XaeHHe COBMECTHO € MEIaroroM BO3MOXKHBIX THITOTE3 O MOJEILIX CTPOSHHMS SApa.

OrmpeneneHne 1o cXeMe ¢ HCIOIB30BaHHEM METOJUYECKOT0 MaTepuaa 1moJl PyKOBOACTBOM IeAarora

COCTaBa sijiep MO 3aJaHHBIM MAacCOBBIM U 3apsIOBBIM YHCIAM M IO IOJIOKEHHIO B MEPHOANYECKON

cucteme 3eMeHToB (MC — XuMuS).

AHaJu3 ¢ ONOpoil Ha TEXHOJIOTUYECKYFO KapTy MO PyKOBOJACTBOM IT€Zarora M3MEHEHHS COCTaBa sipa
-pamuoakTuBHOCTH (MC — XUMus).

Hccne0BaHye ¢ MOMOLIBIO Mearora Tpekos | ~4aCTHIL 10 TOTOBBIM (oTorpadpusm.
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2. CexTphI pa3IMYHbIX Ta30B.

3. Cnextp BOOpOAA.

4. Habnronenue TpekoB B kamepe Buiibcona.

Dponmanvhvie nadopamopHsle padomot u
onsimel.

1. Habmooenue CRIOWHLIX U JUHEUYAMbIX

CHEKMPO8 U3TYYEHUSL.
2. VccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUH

HaGuronenue 3a njeMoHcTpanueil paboThl U3MEPEHUs paJUallMOHHOTO (h)OHA ¢ IOMOIIBIO J1O3UMETpa,
OLIeHKa €r0 MHTEHCUBHOCTH.

AHai3 COBMECTHO C MEJaroroM OMOJIOTMYECKUX M3MEHEHHH, MPOUCXOISIIINX O] AeHCTBHEM
panuoakTHBHBIX n3nydeHnii (MC — Ouonorus).

Habnronenne nemMoHCTpanuy 00 HMCIOJBb30BaHHE pPaJMOAKTUBHBIX M3iydeHui B memuiuae (MC —
Ouosorus).

YacTUIBI [0 TOPMO3HOMY myTH (IO
(dotorpadusim) (wmu JIEKTPOHHAS
JICMOHCTpAIIHS).
SAnepunie SlnepHple peakimuu. 3aKOHBI COXpPAHEHUs | PellleHue THMOBBIX PAaCcUYCTHBIX 3aMad B 1—2 NEWCTBUSA C OMOPOH Ha ajarOpUTM, MPEIBaPUTEIILHO

peaxuuu (7 4)

3apsI0BOTO M MacCOBOTO YUCEN. DHepeus ces3u
amommuvix  si0ep. Cesa3b  maccvl U IHEPISUU.
Pearxyuu cunmesa u denenus soep. Ucmounuxu
onepeuu Connya u 36¢30 (MC).

Snepnas SHEpreTUKa. eticmsusa
PAOUOAKMUGHBIX — UBIYYEHUll  HA  JICUGble
opearusmel (MC).

Hemoncmpavuu
1. PaGora CYCTUYHKA HMOHHU3HPYIOLIIX

W3JIy4YEHUH.

2. Perucrtpaiust  M3my4eHHs ~— NPUPOAHBIX

MHHEPAJIOB U IPOIYKTOB.
Dponmanvhvie 1adopamopHsle paoomol u
onvimol.
1. smepenune paauoakTUBHOTO (oHa (Mn
JJIEKTPOHHAS AEMOHCTPALIHSA).

pa300paHHbBIF COBMECTHO € TIEIArOTOM C MCITOJIB30BAHUEM 3aKOHOB COXPAHEHHS MAaCCOBBIX U 3aPSAI0BBIX
YHCcell Ha OlpelesieHHe pe3yJbTaToB SASPHBIX PEAKIHii; aHAIU3 BO3MOXKHOCTH WJIM HEBO3MOXKHOCTHU
SIIEPHOM PeaKnU.

O1ieHKa ¢ TOMOMIBIO MTe]arora SHEPTUH CBSI3H SIEP C MCIOIb30BaHneM (OpMYITbl DHHIITEIHA.
OOcyx/ileHre COBMECTHO C IEIaroroM MepCleKTHB HCIOIB30BAHUS YIPABISEMOr0 TEPMOSIEPHOTO
CHHTE3A.

OOCyXkJIeHUE COBMECTHO C IEIArOrOM MPEHUMYIIECTB M KOJIOTHUECKUX MPOOIIEM, CBSI3aHHbIX C SICPHOMN
sHepretukoit (MC — skomorus).

TloBTO

PHUTEIBHO-0000 a0 Moay.b (9 4)

CucreMaTuzans
u 00001IeHNe
MPEIMETHOTO
CoJIepIKaAHHUSI

M OIIBITa
JIEATENBHOCTH,
MIpUoOpe-TEHHOTO

O6oOmenne  comepkaHUS — KaKIOOTO W3
OCHOBHBIX pa3znenos Kypca uzuku:
MEXaHWYeCKHe, TEIJIOBEIe, AJIEKTPOMArHUTHEIC,
KBAHTOBBIE SIBJICHHUSL.

HayuHblii METO TO3HAHUS U €70 peann3alys B
(hM3UYECKUX UCCITEeIOBAHMSIX.

CBsi3p (PMBUKHN W COBPEMEHHBIX TEXHOJIOTHH B

BerimonHeHnE ¢ MOMOIIBIO Nearora y4eOHbIX 3a1aHIH, TPEOYIONIMX IEMOHCTPAlNH KOMIIETEHTHOCTEH,
XapaKTEepPHU3YIONMX €CTECTBCHHOHAYYHYIO TPAMOTHOCTH: TPHUMEHEHUS TIOMYYEHHBIX 3HAHUM JUIS
HAY9IHOTO OOBSCHEHWs (PM3MYECKHX SIBICHUH B OKpY’XKarolleld NMPHPOJE M TOBCEJHEBHOHN JKH3HHU, a
TaKkKe BBIABICHHUS (DM3MUCCKHX OCHOB psifla COBPEMEHHBIX TEXHOJOTHIl, MPUMEHEHHS OCBOEHHBIX
9KCIEPUMEHTAIBHBIX YMEHHUH AJISI UCCIIENOBAHMS (PU3MUECKUX SIBICHWH, B TOM YHCIIE JJIS TPOBEPKH
THITOTE3 M BBISIBIICHUS 3aKOHOMEPHOCTEH.

Pemenre THMOBBIX PacueTHHIX 3agad B 1—2 nelcTBUS € OMOpOH Ha aNropHTM, NMPEIBAPHTEIHHO
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TIpU U3YYCHUH obyacTu nepeaaun UHQGOpMaIiy, SHEPTeTHKE, pa3o0paHHbIf COBMECTHO C TIEJaroroM, B TOM YHCIIE MPEMOIaraolX UCIOIb30BaHNEe (PU3NIECKOMH
BCEro Kypca TpaHCIIOpTe MO/JIENIM 1 OCHOBAaHHBIX Ha COAEPKAHUH PA3IMYHBIX pa3/iesioB Kypca (DH3HKH.
(bu3NKH

IIpu pa3pabotke pabodeil mporpaMmbl B TEMATUYECKOM IUIAHUPOBAHUU JIOJDKHBI OBITh YUYTEHbl BO3MOXKHOCTH
MCIIOJIb30BaHUS AJEKTPOHHBIX (IM(POBBIX) 00pa30BATEIBHBIX PECYpPCOB, SBISAIOMIUXCSA Y4eOHO-METOJAMUYECKUMH MaTepualiaMu
(MyJIbTUMEIUIHBIE TPOTPAMMBI, JIEKTPOHHBIE YUEOHUKH U 3aJaYHHUKH, 3JIEKTPOHHBIE OMOJIMOTEKH, BUPTYyalbHbIE JabopaTopuu,
UTPOBBIEC MPOTPAMMBbI, KOJUIEKIIMU ITU(PPOBBIX 00pa30BaTEeIbHBIX PECYPCOB), peanusyrouux auaakrndeckue BozmoxHoctu UKT,
COJIEp’KaHUE KOTOPHIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUM.
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