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I[TOACHUTEJIbHAA 3AIINCKA

Pabouas mnporpamma mno ¢uzuke I 00ydyalOIIMXCS € 3aJepKKOU
ncuxudeckoro paszputus (ganee — 3[1P) Ha ypoBHE 0cHOBHOTO 00111er0 00pa30BaHUS
NoAroToBieHa Ha ocHoBe @enepanbHOr0 TOCYAAPCTBEHHOIO 00pa30BaTEIbLHOTO
cTaHaapra ocHoBHoro obuiero odpazosanus (IIpuka3 Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHUCTEPCTBOM IOCTUIIMU Poccuiickoi
®eneparnuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OO0O), [IpumepHoii
aJIalITUPOBAHHON OCHOBHOM 00pa30BaTENIbHONW MMPOrpaMMbl OCHOBHOI'O OOILETOo
0o0pa3oBaHus OOYyYaIOIIMXCS C 3aJIEPKKONM TICUXUYECKOrO0 pa3BUTHUSA (0JI0OpEHHOM
pemerarneM @YMO 1o o01ieMy obpaszoBanmto (mpotokost ot 18 mapra 2022 r. Ne 1/22))
(manmee — ITAOOII OOOQO 3I1P), [IpumepHo#t pabodeit mporpaMMbl OCHOBHOT'O OOIIEro
oOpazoBanus 1o mnpeamery «®Pusukay», Konmenuuu mnpenogaBanus ydeOHOTO
npenmera «Pusnka» B oOpa3oBaTelnbHBIX opranm3aiusax Poccuiickoit deneparum,
peanu3yronmMx OCHOBHbIE  001IeoOpa3oBaTesbHble  MHporpammbl, [IpumepHoi
nporpaMMbl BOCIUTAHUS, C YUYE€TOM PACHpPEACTICHHBIX IO KJlaccaM MPOBEPSIEMBbIX
TpeOOBaHUIA K pe3yJbTaTaM OCBOSHUS ANaNTUPOBAHHON OCHOBHOW 00pa3oBaTelbHOMN
IporpaMMbl  OCHOBHOTO 00Imiero oOpa3oBaHus OOyYaroOIIMXcsl C  3aJepPKKON
MICUXWYECKOTO Pa3BUTHSL.

O01mas xapakTepucTUKa y4eOHOro npeamera « Pusuka»

YueOupii  mpeamer «®Duszmkay  ABISETCA  CHCTEMOOOPA3YIOMUM IS
€CTECTBEHHOHAYYHBIX IPEJAMETOB, IOCKOJIbKY (DHU3MUECKHe 3aKOHbl MHUPO3/aHUs
SBIISIIOTCS.  OCHOBOHM  COAEpKaHHWs KypCOB XUMHH, OHONOTWH, Treorpaduu
actpoHoMuu. Du3UKa BOOPYKAET OOYYAIONIMXCS HAYYHBIM METOJOM TIO3HAHMS,
MO3BOJISAIOIIUM MOJTy4YaTh OObEKTUBHBIE 3HaHUS 00 OKPYKAIOIIEM MUDE.

[TpenmeT MakcUMaIbHO HalpaBiieH Ha (POPMUPOBAHUE UHTEPECA K IPUPOIHOMY
U COIMATbHOMY MHpPY, COBEPIICHCTBOBAHUE IIO3HABATEIHHON JIESATEIBHOCTH
oOyuatomuxcs ¢ 3[1P 3a cuer oBnajeHNs MBICIUTEILHBIMU ONEpPAISIMU CPaBHEHMUS,
0000111eHMsI, pa3BUTHE CIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHHE, (POPMHUpPOBaHHE
BO3MOKHOCTEH COBMECTHOM JCATEIHHOCTH.

N3ydenne ¢usuku cmocoOcTByeT pa3Butuio y oOydaromuxcs ¢ 3[1P
IPOCTPAHCTBEHHOTO  BOOOpa)KE€HUS, (PYHKIMOHAIBHOM TI'PAMOTHOCTH, YMEHMS
BOCIIPUHUMATh U KPUTHYECKH AHAIM3UPOBATh HH(OpPMALMIO, IPEJICTABICHHYIO B
pa3nuuHbIX (hopMax. 3HAYMMOCTh IPeaAMETa s Pa3BUTHS )KU3HEHHONW KOMIIETEHITHH
00yJaronuxcs 3aKJII04aeTCcsl B YCBOCHUN OCHOBBI (DU3MUECKUX 3HAHHM, HEOOXOAMMBIX
JUI TOBCEJHEBHOM JKM3HM; HAaBBIKOB 3JI0POBOTO M 0O€30MACHOrO Jis 4eJlOoBeKa U
OKpYXarollel ero cpebl o0pa3a )KU3HU; (POPMUPOBAHUH FKOJIOTUYECKON KYIbTYPHI.

[Tporpamma otpaxaer cojaepkaHue oO0ydeHus: npeamery «Pu3nuka» ¢ yd4eTom
0coObIX 00pa3zoBaTenbHBIX oTpeOHOCTEN oOydaronuxcs ¢ 3[1P. OBnaneHue n1aHHBIM
y4eOHBIM MIPEAMETOM IPEJCTABISIET ONPEACIECHHYIO TPYAHOCTD Ui O0YYarOLIUXCs C
3I1P. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICTUTENBHON ACSITENBHOCTH, IEPUOANYECKUMU
KOJIEOaHUSIMU BHUMAaHHUS, MaJIbIM 00bEMOM MaMsTH, HEAOCTATOYHOCTHIO OOIIETO
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3amaca 3HaHUW, MOHWKEHHBIM I103HABATEIbHBIM HHTEPECOM M HU3KUM YPOBHEM
pPEUYEBOT0 Pa3BUTHS.

Jlist mpeomoneHuss TPyIHOCTEH B W3ydeHHH ydeOHOoro mpenmera «Dusmkar
HeoOxonuMa  ajmanTainuss oObeMa M Xapakrepa Y4eOHOro Marepuana K
MO3HABATEILHBIM BO3MOXHOCTSIM JIAHHOM KaTeropuu oOOy4Yaroluxcs, Y4YeT HuX
OCOOCHHOCTEM pa3BUTHS: HCIOJIb30BAHUE QJITOPUTMOB, BHYTPUIIPEIMETHBIX U
MEXIIPEIMETHBIX CBA3EH, TOCTEIIEHHOE YCI0KHEHNE U3y4YaeMoro MaTepuania.

JlaHHasi TporpaMMa KOHKPETU3UPYET COJACpKaHUE TMPEAMETHBIX TEM B
COOTBETCTBHHM C TpeOOBaHUSIMU O0OpPA30BATEIBHOIO CTAHJAAPTa, PEKOMEHIYEMYIO
MOCJICTIOBATEIPHOCTh M3YYCHUSI Pa3AesioB (U3MKHA C YYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBsI3€W, JIOTUKM Y4YeOHOro TMpoIlecca, BO3PACTHBIX U
MICUXOJIOTHYECKUX 0coOeHHOCcTel oOydatomuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO OOIIETO
0o0pa3oBaHus, OMNpEACISIET MUHUMAJBHBI HAOOp OMBITOB, JAEMOHCTpAIlUH,
IPOBOJUMBIX  YYHTEJIIeM B Kiacce, Ja0OpaTOpHBIX paldOT, BBIMOJHIEMBIX
00yYarOINMUCH.

Meroauyecko OCHOBOM M3ydyeHUs Kypca «DPu3nka» Ha ypOBHE OCHOBHOI'O
o0miero oOpazoBaHuUs ABJISIETCS CUCTEMHO-/IEATEIIbHOCTHBIN MOAXO/I,
00€eCreynBaOIMIMN  JOCTUKEHUE JIMYHOCTHBIX, METANpeJIMETHBIX U MPEAMETHBIX
o0pa3oBaTeIbHbIX pE3yNbTaTOB MOCPEACTBOM OpraHu3aluu AKTUBHOU
MO3HABATEILHON JESITEIIbHOCTH O0YYalOlUXCsl, YTO OYE€Hb BAXXHO IMPU OOYYECHUU
nerei ¢ 3I1P, 1uist KOTOPBIX XapaKTEPHO CHUKEHUE MTO3HABATEIbHON aKTUBHOCTH.

Lesan u 3agaun u3y4eHus1 yueOHOro npeamera «Pusnka»

Obwue yenu w3zydeHuss ydeOHoro mnpenMera «®du3nMKa» NPEACTaBICHB B
[TpumepHoii paboyeil mporpaMMe OCHOBHOT'O OOIIEro 00pa3oBaHUs.

OCHOBHOM 11e/1bI0 00y4eHHUs JeTel ¢ 3aJepPKKOM NMCUXUYECKOTO pa3BUTHUS Ha
JAHHOM TpeIMEeTe SBISIETCS: MOBBIINICHHE COLMAIBHOW aJanTaluy JeTed yepe3
npUMeHeHne PU3NIECKUX 3HAHUN Ha TPAKTHUKE.

st obyuaroruxes ¢ 3P, Tak ke, Kak ¥ 11 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB,  OCBAaMBAIOLIMX  OCHOBHYIO  0Opa3oBaTElIbHYI0  IpOrpammy,
JOMHHHPYIOLIEE 3HAUEHUE TPUOOPETAIOT TaKUE yeau, KaK:

" OCBOCHME 3HAHHI 0 METOAAX HAyYHOTO O3HAHUS MPUPOIBI U GPOPMUPOBAHUE HA
3TOM OCHOBE MPEJCTABIECHUN O GU3NUYECKON KapTUHE MUPA;

" OBJIQJICHUE YMEHUSAMH MPOBOJUTH HAOJIIOACHUS TPUPOJHBIX SIBICHUH,
ONMHUCHIBATh M 0000IIATh pe3ynbTaThl HAOIIOJEHHM, HCIIOJIB30BATh IMPOCTHIE
U3MEpUTENbHBIE TPUOOPHI AJIsl U3yUeHUS! (PU3NUECKUX SIBICHUN; IPEICTABIATh
pe3ynbTaThl HAONIOACHUN WM W3MEPEHHMM C MOMOIIbI0 Tabiull, TrpadukoB H
BBISIBIISITh HA JTOW OCHOBE SMIMPUYECKHE 3aBUCUMOCTH; HPUMEHSTH
NOJTyYeHHbIE 3HAHUS JJIs1 OOBSICHEHUS Pa3HOOOPa3HbIX MPUPOIHBIX SIBICHUN U
IIPOLIECCOB, NPHUHIMIIOB JEHCTBUS BAXKHEUIINX TEXHUYECKHX YCTPOWCTB, IS
penieHust pU3NYECKUX 3a/1ay;

" pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, WHTEIUIEKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN, CaMOCTOSITEIbBHOCTH B MPUOOPETEHUH HOBBIX 3HAHWM, MPH
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pelmieHnn  QU3MYECKMX 3aad M BBINOJHEHMM  JKCIEPHUMEHTAJIbHBIX
MCCJIEIOBAaHU C UCIIOJIb30BAaHUEM MH(POPMAIIMOHHBIX TEXHOJIOTHI;

" BOCIUTaHHE YOEXJIECHHOCTH B BO3MOXXHOCTH TO3HAHMS 3aKOHOB NPHUPOIBI, B
HEOOXOAMMOCTH Pa3yMHOT'0 UCTIOJIb30BAHMSI TOCTHKEHUI HAYKU U TEXHOJIOTUI
JUISl AAJIbHEUILIEro pa3BUTHUSL YEJIOBEUYECKOro OOIIECTBA, YBAXKEHUS K TBOPLIAM
HAYKH U TEXHHUKH;, OTHOLICHUS K (PU3MKE KaK K JIEMEHTY O00IedYeOBEYeCKOn
KYJIBTYDBI;

" KCHOJb30BAHUE MOJIYYCHHBIX 3HAHUM U YMEHUH JJisi pelIeHUs] MPaKTUUYEeCKUX
3aa4 TOBCEJHEBHOM >KM3HU, OOecredeHHs Oe30MacHOCTH CBOEHW JKHU3HW,
pPalMOHAIBHOIO TPUPOJAONIOIB30BAHMS U OXPaHbl OKPYKAOIIEH CPEbI.
JlocTimxkeHue 3TUX 1eseld o0ecreunBaeTcs pelieHueM CIEAYOUX 3a0ay.

» 3HaKOMCTBO oOyuaromniuxcsi ¢ 3[IP ¢ meromamu ucciegoBaHus OOBEKTOB U
SIBIICHUUN TTPUPObI;

" npuoOpeTeHUEe 3HAHUM O MEXaHWYECKUX, TEIUIOBBIX, JEKTPOMArHUTHBIX U
KBAHTOBBIX SIBJICHUSX, (PU3NYECKUX BEIMUYMHAX, XapaKTEPU3YIOIIMX OTHU
SIBIICHMS;

" (popmupoBaHUe yMEHHI HA0II01aTh IPUPOIHBIE SBJICHUS U BBIIOJIHATH OIBITHI,
nabopaTopHble  pabOTBl U OKCIEPUMEHTAJIbHBIE  MCCIEAOBAHUSA  C
UCIIOJIb30BAaHUEM H3MEPHUTEIBHBIX NPHOOPOB, IMIUPOKO MPUMEHSEMBIX B
MIPAKTUYECKOM KU3HU,

" OBJIQJICHUE TAaKUMHM IOHATUSAMHU, KaK IPUPOJHOE SBJICHHUE, SMIIMPHUUYECKU
YCTaHOBJIEHHBIN (DaKT, MpobieMa, TUnoTe3a, TEOPETUUECKUI BbIBOJ, PE3YJIbTAT
AKCIEPUMEHTAIbHON NPOBEPKH;

" [IOHUMaHHE OTJIMYMI HAy4YHBIX JAHHBIX OT HENPOBEPEHHOM HH(pOpMaIuy,
LHEHHOCTH HAayKd [UIsl YJOBJIETBOPEHUS OBITOBBIX, HPOU3BOACTBEHHBIX U
KYJbTYPHBIX TOTPEOHOCTEN YEIOBEKA.

Ocol0enHocTH 0TOOpa M aganTANMU Y4eOHOro MaTepuaJia no gusmnke

OcHoBoii 00y4yenus ooyuarommuxcs ¢ 3[1P Ha nmpeameTax ecTeCTBEHHOHAYYHOTO
[IUKJIa SBJSETCS Pa3BUTHE y HUX OCHOBHBIX MBICIUTENBHBIX OINEpanuii (aHajius,
CUHTE3, CPAaBHEHHE, 0000IIEHNE) HA OCHOBE BBIIIOJIHEHHSI PA3BUBAIOLIUX YIIPAXKHEHUH,
dopMupoBaHuE TNPUEMOB YMCTBEHHOM pabOTBl: aHaANW3 HCXOJHBIX JIAHHBIX,
IUTAaHUPOBAHUE MaTepuaia, OCYIIECTBIEHUE MMOATAITHOTO U UTOTOBOTO CAMOKOHTPOJIS,
a TaK)Ke OCYIIECTBISIETCS IMKBUAAMS TPOOETOB B 3HAHUSX, 3aKPETUICHUE U3YUYEHHOTO
MaTepuaia, OTpaboTKa aJropuTMOB, IOBTOpPEHHE MpoiineHHoro. bomnbiioe 3HaueHne
OpUJACTCSI YMEHHUIO paccKa3aThb O BBIIOJHEHHOW padoTe ¢ NIpaBUIbHBIM
yIOTpeOICeHHEeM COOTBETCTBYIOIICH TEPMUHOJIOTUN W COONIOJACHHUEM JIOTHYECKHX
cBsi3eil B m3naraemoMm matepuane. [ns oOyuarommxcs 3IIP Ha ypoBHE OCHOBHOIO
o0miero o0pa3oBaHUsl MO-TIPEKHEMY SIBISIOTCS XapaKTEPHBIMHU: HEIOCTaTOYHBIH
YPOBEHb Pa3BUTUS OTIEIBHBIX TMCUXUUYECKUX TMPOIECCOB (BOCIPHUATHS, BHUMAaHUS,
NaMSTH, MBIIUICHNUS), CHIDKEHHBI YPOBEHb WHTEIUIEKTYaJIbHOTO Pa3BUTHS, HU3KUN
YPOBEHb BBITIOJHEHUS yYEOHBIX 3aJaHHi, HU3Kasg yCHEIHOCTh oOydeHus. [loatomy
npu U3ydeHU (U3NKU TpeOyeTcs IieJICHANPaBICHHOE UHTEIUIEKTYalbHOE Pa3BUTHE

5



oOyuaroruxcst ¢ 3I1P, oTBewatomee uX OCOOECHHOCTSIM W BO3MOXHOCTSM. YUeT
ocobenHocteil oOywaronuxcst ¢ 3I[IP TpeOyeT, 4TOOBI MHpU HU3YYEHHH HOBOTO
MaTepuaia 00s53aTeIbHO MPOUCXOIUI0 MHOTOKPATHOE €T0 MIOBTOPEHHE; PACIITUPEHHOE
pPacCMOTpEHHE TE€M M BOMPOCOB, PACKPBIBAIOIIUX CBSI3b (DU3UKUA C >KU3HBIO;
aKTyajau3alus MePBUYHOTO )KU3HEHHOT'O OIbITa 00YYaIOIIUXCS.

YcBoeHHE TMPOrpaMMHOTO MaTepuajiia 1o (U3MKE BBI3BIBAET OOJIBIIINC
3atpyaHenust y oOyuatomuxcsi ¢ 3IIP, moaTomy Teopus uszydaercs Oe3 BBIBOJIOB
CIOXHBIX (popMmyi. 3amauu, TpeOyroIHe MPUMEHEHHUS CI0XXHBIX MaTeMaTHYECKHX
BBIYUCJICHUN U (OPMYJI, B OCOOEHHOCTU TaKUX T€M, Kak «MexaHuuecKoe IBUKCHUEY,
«ApxumenoBa cuiay, «MexaHWYecKas DJHEPrus», «IJICKTPUUECCKUE SBICHUI,
«DNEKTPOMArHUTHBIE SBJICHUS, PEIIAIOTCS B KJIACCE C MOMOIIBIO YUUTEIIS.

Ocoboe BHUMaHHME MPU HM3YYCHUU Kypca (PU3UKU yAENSIETCS MOCTAHOBKE U
OpraHu3aluy KCIEPUMEHTA, a TAKKE MPOBEACHUIO (IIPEUMYIIIECTBEHHO HA KaXKJI0M
ypOK€) KpPAaTKOBPEMEHHBIX JIEMOHCTpaluid  (BO3MOXXHO C  HCIIOJIb30BaHUEM
AIIEKTPOHHOM JeMoHcTpanuu). HekoTopele Tembl 00s13aT€IbHO JOJKHBI BKJIIOYAThH
OTIOpHBIEC JIabopaTopHbIe pabOThl, KOTOpPHIE pa3BUBAIOT YMEHHE IOJIb30BATHCS
MPOCTEUITUMU TIPUOOpaMH, AaHAIU3UPOBATH TOJMyYEHHbIE JaHHbIe. B cBsizu ¢
OCOOEHHOCTSIMM ~ TOBEJEHUsT U JesTenbHOocTH — oOywatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTAHM30BAHHOCTH) MPEIYCMOTPEH CTPOKAUIINNA KOHTPOJIb
3a COOJI0/IEHNEM TPABWII TEXHUKU 0€30MMaCHOCTU TPU MPOBEACHUH JTa00OPATOPHBIX U
MPAKTUYECKUX padoT.

Bonbioe BHUMaHue nipu uzydeHun gusnku noapoctkamu ¢ 3I1P obpamaercs
Ha OBJIaJICHME MMU NPAKTUYECKUMU YMEHUSIMH U HaBbiKamu. IIpemycmartpuBaercs
YMEHbBIIIEHHE 00beMa TEOPETUUECKUX CBEJCHUN, BKIIOYEHUE OTICIbHBIX TEM WIH
HEJbIX Ppa3feloB B MaTepuaiabl JUisi 0030pHOTO, O3HAKOMHUTEIBHOTO WJIU
dakynpraTUBHOTO M3yueHus. [IpennaraeTcss yMeHblleHUE 00beMa MaTeMaTHYECKUX
BBIYMCJICHUH 32 CUET YBEJINYEHHUS KAYECTBEHHOTO OMTMCAHUS SIBJIEHUI U MPOLIECCOB

JlocTaTouHO€ KOJMYECTBO BPEMEHHM OTBOJUTCS HA pPACCMOTPEHHUE TEM U
BOIIPOCOB, PACKPBIBAIONIMX CBSI3b (PU3UKKM C JKU3HBbIO, C TEMH SIBJICHUSIMHU,
HAOJIIOICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHHI YUEHUKAM U3 UX KU3HEHHOTO OIBITA.

MakcumanbHO ~ UCIOJIB3YIOTCS ~ MEXKIPEAMETHbIE  CBSI3M € TaKUMH
JTUCHUIUIMHAMU, Kak reorpadus, Xxumus, Ouosiorus, T.K. oOyyaromuecs c 3IIP
0COOCHHO HYXJAIOTCS B MPEMNOJHECEHUU OJHOTO U TOr0 k€ y4eOHOro marepuaia B
pPa3IMYHBIX AacleKTaX, B €ro BapbHUPOBAaHHH, B HEOJHOKPATHOM IIOBTOPEHHH U
3aKpEIUICHUHA TOJYYEHHBIX 3HAHUW MW  TPAKTHYECKUX yMmeHu. [lo3Bossis
paccMarpuBaTh OJIMH M TOT K€ YYEOHBIM Marepuall C pa3HbIX TOYEK 3PEHUS,
MEXKIPEIMETHBIE CBSA3U CIIOCOOCTBYIOT €r0 JyUIIeMy OCMBICICHHIO, 00JIee TPOYHOMY
3aKPETUICHUIO TIOJTYYeHHBIX 3HAHUN U PAKTUYECKUX YMEHUH.

IIpuMepHbIe BUABI AeATeIbHOCTH o0yuaromuxcs ¢ 3I1P, 00yciioB1eHHbIE
0co0bIMH 00pa30BaTEeJILHBIMH MOTPEOHOCTAMHU U 00ecTeYnBaloIue
OCMBbIC/IEHHOE OCBOEHHE CO/IeP:KAaHNM 00pa30BaHusA 10 npeaMeTy « Puznka»

[TpumepHast TemaTH4ecKass U TEPMUHOJIOTHYECKAs JICKCUKA MO Kypcy (pU3UKH
cootBercTByeT [IOOIT OOO.



Conepxanue BUAOB jAedrenbHocTH oOyuatomuxcs ¢ 3[1P wa ypokax ¢usuku
ompeJeNsieTcsl UX 0COOBIMH 00pa3oBaTeNbHBIMU MOTPEOHOCTAMU. [ToMuUMO MIUPOKO
ucnoiab3yeMmbix B [IOOIT OO0 o6mux it Bcex 00yqaromuxcs BUI0B ACSITEILHOCTH
cleAyeT YCWINTh BUJbI ACSITEIbHOCTH, cieu(UUHbIC AJIsI JAHHOM KaTeropuu JeTeu,
00ecIeunBaroIIfe OCMBICIIEGHHOE OCBOCHUE COJIEpKaHUsI 00pa30BaHUs IO MPEIMETY:
YCUJICHHE MPEIMETHO-TIPAKTUYECKON JIeATEbHOCTH C aKTHUBHM3alMeld CEHCOPHBIX
CHUCTEM; OCBOCHHE MaTepuaja C OIMOpOl Ha aifOPUTM; «IOIIArOBOCThY B U3yUYCHHU
MaTepHalia; UCIoIb30BaHNE JOTIOTHUTEILHON BU3YaIbHOM OMOPHI (CXEMBI, 1a0IO0HHI,
OMOpHBIE TaONMIIBI); PEUEBOM OTYET O NPOLECCe W Pe3yJbTaTe AeSITeIbHOCTH;
BBITIOJTHEHUE CHEIUAIbHBIX 3aJlaHui, O00eCTeUMBAIOIINX KOPPEKIUIO PErysIuu
y4eOHO-TI03HABATEIbHON JIEATEIIbHOCTH U KOHTPOJb COOCTBEHHOTO pe3yJibTaTa.

Jns oOyuaromuxcs ¢ 3[IP cymiecTBeHHBIM SIBISIOTCS TPHEMBI pPabOTHI ¢
JIEKCUYECKUM MaTepuajioM 1o mpeamery. [IpoBoauTcs chnenuanbHas pabota IO
BBEJICHUIO B aKTUBHBIN CJIIOBaph OOYYAIOMIUXCS COOTBETCTBYIONICH TEPMHUHOJIOTHH.
N3y4yaembie TepMUHBI BBOASTCS Ha MOJTUCEHCOPHOI OCHOBE, 00s3aTelIbHA BU3yallbHAs
MOJJIEPIKKA, AITOPUTMBI PAOOTHI C OINIPEACIICHUEM, OITIOPHBIE CXEMBI JJIs aKTyallu3alluu
TEPMHUHOJIOTHUH.

B cBs13u ¢ 0coObpIMu 00pazoBaTenbHBIMU TOTPEOHOCTAME 00y4atomuxcs ¢ 3I1P,
IIPY TJIAHUPOBAHUU paOOThl YYEHUKA HA YPOKE CIEAyeT NPUIEP>KUBATHCS CIIEAYIOLIUX
MOMEHTOB:

1. Ilpu ompoce HEOOXOIMMO: JaBaTh aIrOPUTM OTBETA; pa3peniaTh
M0JIb30BATHCS MJIAHOM, COCTABIICHHBIM IIPH MOJATOTOBKE JOMAIIIHETO 3aJIaHN; 1aBaTh
0oJbIIIe BpEMEHU TOTOBUTHCS K OTBETY Y JIOCKH; pa3peliaTh AeNiaTh peBapUTeIbHbIC
3aIMCH, TTOJTh30BATHCS HATIISITHBIMU TTOCOOUSIMU.

2. Tlo BO3MOXHOCTH 3a/laBaTh OOYYAarOUIUMCS HABOMSIIME W YTOYHSIONIUE
BOIPOCHI, KOTOPBIE IOMOTYT MM IOCJIEA0BATENILHO U3JI0KUTh MaTepuall.

3. CucreMaTHyecKn MPOBEPSITh YCBOSHHWE MaTepHalia 0 TeMaM YpPOKOB, IS
CBOEBPEMEHHOTO OOHAPYKEHUS MPOOETIOB B MIPOIIEIIIEM MaTepHae.

4. B nporecce U3ydeHuss HOBOTO MaTepuaia BHUMAaHHE YUEHHUKOB 0OpalaeTcs
Ha HanboJjee CI0XKHBIE pa3/ieibl n3ydaeMoil TeMbl. Heo6xoaumo varie oOpaniatbest K
HUM C BOIIPOCaMHU, BBISICHSIIOIIMMHY MIOHUMaHuEe yueOHOIro MaTepualia, CTUMYJIUPOBATh
BOIIPOCHI [P 3aTPYJHEHUSIX B YCBOCHUU HOBOT'O MaTepHaa.

Mecto yueOHOro npeamera « Pu3nka» B y4eOHOM IUIaHe

B cootBerctBUM ¢ DenepalibHbIM TOCYJApPCTBEHHBIM 00pa30BaTelIbHBIM
CTaHAAPTOM OCHOBHOT'O 00IIero 00pa3oBaHus yueOHbIN peaMeT « OU3nuKa» BXOAMT B
npeaIMeTHyt0 001acTb «EcTecTBeHHblE HayKu» W SBISIETCS 00sI3aTENbHBIM IS
u3yuenus. Conepxkanue yueOHoro npenmera «®dusnkay, NpeacTaBIeHHOE B

paboueit mporpamme, cootBercTByeT @OI'OC OOO, I[IpumepHO OCHOBHOM
oOpa3oBareibHONl MporpaMMe OCHOBHOTro o0Omiero ooOpaszoBanus, I[IpumepHoii
aJIalITUPOBAHHOM OCHOBHOM 00pa3oBaTeNbHOM MpPOrpaMMe OCHOBHOIO OOIIEro
o0pa3oBaHMsI 00YHAIOIIMXCS C 3aJCPHKKOIM ICUXUIECKOTO Pa3BUTHSI.



COAEPXXAHUE YUEBHOI'O ITPEAMETA «®PU3NKA»

7 KJIACC

Pa3znen 1. ®u3nka u e€ poJib B NO3HAHUM OKPYKAIOIIEr0 MHPa

dusuka — Hayka o npupoze. SAsnenus npupoasl (MCL). Ousndeckue sBaeHus:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuMHbL. M3MmepeHue ¢Qu3NUECKUX BENWYMH. Dusuueckue
npubopwi®. Ilozpewurnocmo uzmepenuii. MexayHapoaHas CUCTEMA €IUHUII

Kak ¢u3uka n 1pyrue ecCTeCTBEHHbIE HAYKU U3Y4aloT Npupony. Ecmecmeenno-
HAyuublli Memoo NO3HAHUA: HAOJI0OeHUue, NOCMAHOBKA HAYYHO20 BONpocCd,
8bIOBUDICEHUE — 2UNOme3, IKCNepUMeHm No Hpoeepke 2unomes, O00bACHeHUe
Habnooaemozo asnenus. Onucanue Quuieckux sA81eHUll ¢ NOMOUBIO MOOeIel.

[IpeameT 1 MeTO bl (PUBHKH.

HMemoncmpayuu®

1.  MexaHuyeckue, TEIJIOBbIE, DJIEKTPUUECKUE, MArHUTHBIE, CBETOBbIE
SBJICHUS.

2.  dusuyeckue NpUOOPHI U IPOLEYPa NPAMBIX U3MEPEHHUI aHAIOTOBBIM U

U (pPOBBIM IPUOOPOM.
3. Onpenenenre NOrpenHoCTH SKCIEPUMEHTA.
@DponmanvHble 1a0OpPamopHvle padomvl UL INEKMPOHHAL 0EMOHCIPAYUSL.
1.0npeneneHue IIeHbI JI€JEHUS HM3MEPUTEIBHOrO TMpubopa (UCHONb3Ys
TEXHOJIOTHUECKYIO KapTy 9KCIIEPUMEHTA).
2. N3mepenne 00bE€Ma KUKOCTH U TBEPIOTO Tea
3. Onpedenenue pazmepos Maivlx mei.

Pa3znen 2. [lepBoHayajibHbIE CBeAeHHsI O CTPOEHHUH BelllecTBA

CtpoeHHMe BeEIIeCTBA: aTOMbl W MOJICKYNBI, ux pasmepvl. Onvimel,
Jdokazvlearowue OUCKpemHoe CmpoeHue 8euecmad.

JIBmwxenne dactuil BemecTBa. CBsA3b CKOPOCTH JBIDKCHHS YacTHI[ C
temrieparypoil. bpoyHoBckoe nBmwxkeHue, muddysus. Bzaumoodeticmeue uacmuy
seuecmea. npumsidcenue u OmmaiKueaHue.

ArperaTHbIe COCTOSIHHSI BEIIECTBA: CHIPOEHUE 2A308, HCUOKOCHEU U MBEEPObIX
(kpucmaniuueckux) men. Bzaumoceszv medxncdy ceolicmeamu eujecms 6 pa3HbIX
azpe2amHvlX COCMOSHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeruem. Ocobennocmu
azpez2amHvlx COCMOSHUL 800bL.

JMemoncmpayuu®

1 MC — snemenTHI cosiepkanust, BKITIOUAIONINE MEKIPEIMETHBIE CBA3H, KOTOPBIE TOIPOOHEE PACKPHITHI B
TEMaTHIECKOM ITAHUPOBAHUH.

2 311ech M Nasiee KypCHBOM 0003HAYEHBI TEMBI, H3y4EHUE KOTOPBIX MPOBOAMTCS B 03HAKOMHUTENLHOM IUTane. [lexaror
CaMOCTOSITETIBHO OINPEETSIET 00BbEM H3ydaeMOro MaTepHania.

3 Bce JlemoncTpanuu u JJabopaTopHble paboThl, PEICTABICHHBIE B COIEPKAHUH, JIOMYCKAETCS (MOXKHO) MPOBOIUT,
UCTIONB3Ys MH(DOPMAITHOHHBIC M 3JICKTPOHHBIC TEXHOIOTUH (II(PPOBBIC 00pa30BaTEIbHBIC PECYPCHI).

4 351ech 1 jajiee MPUBOIUTCA PACIIMPEHHBII IIEpEYeHb Jab0PaTOPHBIX PAbOT U ONBITOB, U3 KOTOPOIO YUMTENb JIENAET
BBIOOp TI0 CBOEMY YCMOTPEHHIO.
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1. Habmronenre OpoyHOBCKOTO JIBHIKCHUS.
2. Ha6ntonenue nuddyzuu.
Dponmanvhsle nadbopamopHble padomul U ONbIMbL

1. Onenka JauameTpa aroMa METOJIOM PpSJOB (C  HCIOJIb30BAaHUEM
dboTtorpaduii).
2. OnbIThI 10 HAOTIOICHUIO TEIJIOBOTO PACIIMPEHUS Fa30B.

3.01bITEl MO OOHAPYKEHHUIO JEUCTBUS CHJI MOJEKYJSIPHOTO TPUTSKEHUS
(271eKmpoHHaA 0eMOHCMPAYUUSL).

Paznen 3. /IBu:xeHHe U B3auMoeilicTBHE TeJl

Mexannueckoe JBH)KEHHE. PaBHOMEpPHOE U HEPABHOMEPHOE JBHXKEHUE.
Cxkopoctb. Cpeonsia ckopocmv npu HepagHoMepHoMm oOsudxceHuu. Pacu€t mytd u
BPEMEHHU JIBHXKEHUS.

SBnenue wuHepuMH. 3akoH uHepyuu. Bzaumooelicmeue men KaxK NPUHUHA
uUsMeHeHuss ckopocmu Osudcenuss mein. Macca xax Mmepa unepmuocmu melda.
[InotHOCTH BenecTBa. C653b NIOMHOCIU C KOIULECMBOM MOIEKY] 8 eOUuHUuye 00véma
sewecmaa.

Cuiia Kak XapakTepucTHKa B3auMojaeucTBus ten. Cuna ynpyeocmu W 3aKOH
I'yka. HMzmepenue cunvt ¢ nomowbto OuHamomempa. SIBiIeHUE TATOTEHUS U CHUIIA
Tsokectd. Cuna msaxcecmu Ha opyeux niaamemax (MC). Bec tena. HeBecomocCTs.
CroxxeHue cuJji, HalpaBJICHHBIX MO OAHOM mpsimoil. PaBHOneicTByromasa cui. Cuna
mpenus. Tpenue ckonvoicenuss u mpenue nokos. Tpenue 6 npupooe u mexuuxe (MC).

JMemoncmpayuu®
Habmronenre MexaHu4eCcKoro JABMKEHUS Tea.

N3mepenue CKOpOCTH NPSIMOJIMHEHHOTO JBUKCHUSL.
HabGnronenue siBieHUs: THEPLIMHU.

HaGmronenune n3ameHneHrs CKOPOCTH MIPH B3aUMOJICHCTBUH TE.
CpaBHEHME MACC 10 B3aUMO/JICUCTBUIO TEI.

CrnoxxeHue CHJI, HaIlPaBJICHHBIX 10 OJJHOM IPSIMOM.

7. leMoOHCTpalus CHIbl yIIPYTrOCTH Ha pa3IMYHbIX MaTepranax.
Dponmanvhsvle 1a00pamopHsvie padomvl U ONbIMbBL,

ogkwnE

1. Onpenenenue CKOPOCTH pABHOMEPHOTO JBUKEHUS (IIapuKa B )KUJKOCTH,
MOJEJIH JICKTPUUECKOTO aBTOMOOWUJIA U T. 11.) (2/1eKMPOHHAA 0EMOHCMPAUUL).

2. Onpenenenue cpeaHell CKOPOCTH CKOJBXKEHUSI OpycKa WU IapuKa I1o
HAKIIOHHOM TUIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

4, OnBITHI, JEMOHCTPUPYIONINE 3aBUCHUMOCTh PaCTsHKEHUs (Iedopmariim)
IPYXUHBI OT TPUIIOKEHHOM CHJIBI.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBXEHUS OT

BC€Ca TCJIa U XapaKTCpa COIIPHUKACAIOIMMNXCA HOBerHOCTeﬁ.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKUIKOCTEH U ra30B
Hasnenue. Cnocobvl ymenvuienus u yeenuuenus oaenenus. [lasnenue 2asa.
3asucumocms oasnenus 2aza om od6véma, memnepamypsi. llepeoaua oasnenus
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meépovimu menamu, xcuokocmamu u eazamu. 3axou Ilackans. Ilneemamuueckue
MawiuHbl. 3aBUCUMOCTb JTABJIEHUS KUAKOCTH OT Tiyounsl. Coodwarowuecs cocyoul.
l'uopaenuueckue mexanusmol.

Atmocdepa 3emnn u armochepHoe naBieHue. llpuuunvl cywecmeosanus
6030ywiHot obonouku 3emau. Oneim Toppuuennu. Hzmepenue ammocgheprozo
oasnenus. 3asucumocms ammoc@eprHo2o 0asieHuss om GblCOmvl HAO YPOBHEM MOPSL.
IIpubopul 05 usmepenus ammocghepnozo 0asieHus.

eticmsue orcuokocmu u eaza Ha nozpydxicénHoe 8 Hux meno. BulTaakuparonias
(apxumenoBa) cuna. 3akon Apxumeoda. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu
3aBUCUMOCTb JIABJICHUS ra3a OT TEMIEPATYPHI.

[lepenava qaBieHUs KUAKOCTHIO U Ta30M.

Coobmmaroruecs: cocy/ibl.

I'mppasnuueckuit npecc.

[IposiBnenue nericTBUst aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTb BBITAJIKMBAIOIIEH CHIIBI OT 00BbEMa MOTPYXKEHHOM YaCTH
Tea W TNIOTHOCTHU KHUIKOCTH.

7. PaBeHCTBO BBHITAKUBAIOIICH CHJIBI BECY BEITECHCHHOM JKUKOCTH.

8. YcnoBue nuaBaHus TeN: TUIABaHWE WU MOTPYKEHHE TNl B 3aBUCUMOCTHU
OT COOTHOIIEHUS MJIOTHOCTEH Teja U KHUAKOCTH.

@Dponmanvusle 1abopamopnsle padomuvl U ONbIMbL

ok whE

1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJE OT 00bEMa MOrpyKEHHOM
B ’KUJIKOCTh YaCTH TeJa.

2. OnpeneneHue BBITAIKMBAIOMIEH CHJIbI, JCHCTBYIOIIEH Ha  Teo,
MOTPYKEHHOE B KUJKOCTbD.

3. [IpoBepka HE3aBUCHMOCTH BBITAJKHMBAIOIIEH CWIIBI, JIEUCTBYIOLIEH Ha
TEJIO B )KUAKOCTH, OT MACChI TeJa.

4, OnbITel, JEMOHCTPUPYIOLINE 3aBUCHUMOCTH BBITAJIKHUBAIOIIECH CHIIBI,

JIEUCTBYIONICH Ha TEJIO B )KUAKOCTH, OT 00bEMA NOTPYKEHHOM B )KUAKOCTh YaCTH TeJla
Y OT INIOTHOCTHU KUJIKOCTH.

S. KoHcTpyupoBanne apeomMerpa WIM  KOHCTPYUPOBAaHHE  JIOJKHU
Y OIIpEAETICHUE €€ TPY30II0IbEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTDH. DHEpPrus

Mexanuueckas pabota. MOITHOCTb.

[IpocTtbie MexaHu3MbI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTb. [lpasuno
pasHosecusl pvivaea. llpumenenue npasuna pasHosecust pviuaza K 0J10Ky. «3o10moe
npasunoy mexanuxu. KIIJ| mpocTteix MexaHu3MmoB. IIpocThie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckas dHeprusi. Kunemuueckas U NOMEHYUANbHASL  IHEPUSL.
Ilpespawenue oonozco euda mexanuueckou sHepeuu 8 Opyeou. 3aKOH COXpPAaHCHHS
SHEPIUU B MEXaHUKE.

Jemoncmpayuu

1. [TprMepsl MPOCTHIX MEXAHU3MOB.
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@ponmanvusie nabopamopusie’pabomot u onvimor*

1. Ornpenenenue paboOThl CHIIBI TPEHUS MIPU PABHOMEPHOM JBHXKCHHUU Tella
10 TOPU3OHTAJIBHOM MMOBEPXHOCTH.

2. HccnenoBanne ycnoBuid paBHOBECUS phlUara.

3. N3zmepenue KII HaKJIOHHOM MIJIOCKOCTH (21ekmponnasn
0emMoHcmpayusi).

4, N3ydeHne 3aKkOHA COXpaHEHUs MEXAHWYECKON JHEPruu (371eKmpoHHAA
oemoHcmpayus).
8 KJIACC

Pa3nen 6. TensioBble siBjieHus

OcHogHble  NONOXHCEHU.  MONEKYNIAPHO-KUHEMUYEeCKOU mMeopuu  CmpOoeHust
sewecmea. Macca u pasmepvr amomos u monekyi. Onvimvl, noomeepoicoarouue
OCHOBHbLE NONONHCEHUSL MONEKYIAPHO-KUHEMUYECKOL MeopUul.

Mopenmn TBEpPAOro, JKUAKOTO H Ta3000pa3HOTO COCTOSHUM BEIICCTBA.
Kpucmannuueckue u amopguoie mena. ObvsacueHue c8olicms 2a3os, Hcuokocmeu u
meEpoblX mel HA OCHO8E NOJIOMNCEHUL MOJNEKYIAPHO-KUHEMUYeCKoUu meopuu.
CMauuBaHue u Kanunisapusle sAeneHus. Teniogoe pacuupenue u cicamue.

Temneparypa. Céa3b memnepamypvl cO CKOPOCMbIO MENIOB020 OBUNCEHUS
yacmuy.

Buytpennsis  sHepruda. Cnocobvl  uzmenenusi  6HYMpEHHeU  IHEPIUU:
menyionepeoaya u cogepuierue pabomsl. Buovl menionepedauu: menionposooHOCmb,
KOHGeKYUs, U3LyyeHue.

KonunuectBo TemnoTel. Yoenvnas mennoémkocms eewecmea. Tennoobmen u
meniogoe pasHogecue. Ypasnenue menniogo2o banrauca.

Inasnenue u omeepoesanue KpUCMAaiIU4ecKux eewecms. YoenoHas menioma
nnasnenus. Ilapoobpazosarnue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvrnas
menioma  napoobpazoeanus.  3a8UCUMOCMb — MeMnepamypvl — KUneHusi  Om
ammocgepnozo oasnenus. Braxcnocms 6030yxa.

DHeprusi TOIJIUBA. YoenbHas menioma ccoparusl.

Ipunyuner pabomer mennogvix Osueameneu. KIIJ[ mennosozo oOsucamens.
Tennosvle 0sucamenu u 3awuma okpyxcarouei cpeowvt (MC).

3axon coxpanenus u npespawjerus 3Hepeun ¢ meniosvix npoyeccax (MC).

Jemoncmpayuu

1. HaGmronenne OpoyHOBCKOTO JTBUKEHUS.

2. Ha6monenune nuddysun.

3. HalGntoieHue siBieHui cMauyMBaHus U KaWUISIPHBIX SBICHUI.

4, HaGmronenue TemioBoro pacmmpeHust Tell.

S. M3meHnenune naBiieHHs Ta3a MPU U3MEHEHHH 00bEMa M HArpEeBaHUM WIIH
OXJIQXKICHUH.

6. [IpaBusia usmMepeHus TeMrnepaTyphl.

1. Buae! Teruionepenayun.

8. OxJaXxIeHue Npu COBEPILICHUN PAOOTHI.
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9. Harpesanue npu coBepiiieHn# pabOThl BHEIITHUMU CUJIAMH.
10. CpaBHeHHE TETUIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaOimroaeHue KUTICHHS.

12. HaOGuroaeHue MOCTOSHCTBA TeMIIEpaTyphl IIPH IUIABJICHUH.
13. Mopaenu TeIIOBBIX ABUTaTEIIEH.

Dponmanvusle 1adoOpamopHble padomsvl U ONbLINbL

1. OnbITEl M0 OOHAPY)KEHUIO JEHCTBHUS CHIJI MOJIEKYJISIPHOTO TPHUTSIKEHUS
(21eKmponHas 0emoncmpauus).

2. OnpITHl IO BBIPAIIMBAHUIO KPHUCTAJUIOB TOBAPEHHOM COJIM MJIK caxapa.

3. OnpITE 110 HAOTIOICHHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, KHUAKOCTEH H
TBEPIBIX TEI.

4, Ornpenenenue gaBiaeHUs BO3yXa B OallJIOHE MITPHUIIA.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WA OXJIAKICHHUS.

6. HaGntonenue m3MeHeHus BHYTPEHHEW SHEPruM Tejla B pe3yjbTare
Terionepeaay U paboThl BHEITHUX CHUJL.

1. HccnenoBanue SBICHHS TEIUIOOOMEHA IPU CMENIMBAHMHM XOJIOJHON H
ropsiueu BOJIBI.

8. HccnenoBanue nporecca UCIapeHusl.

9. OrnpeneneHne OTHOCUTEIHLHOM BIAXKHOCTH BO3yXa.

10.  Onpeoenenue yoenvHoti meniomsi naaGIeHUsL 1bOd.

Paznen 7. DinekTpuvecKkne U MATHUTHBIE SIBJICHUS

Inexmpusayus men. JIBa poaa 3IIEKTPUUECKUX 3apsaoB. B3ammonericTBue
3apsSHKEHHBIX TEJL.

Onektpuyeckoe mnone. [lpunyun cynepnosuyuu 31eKmpuyeckux nozeu (Ha
KaueCmeeHHOM YPOGHe).

Hocumenu snexmpuueckux 3apsoos. DiemMeHmapHulii 91eKmpudeckuti 3apsio.
Cmpoenue amoma. IIpOBOJHUKY U IUDIIEKTPUKH. 3aKOH COXPAHEHUS IIEKTPUUECKOTO
3apsja.

DIIEKTPUYECKUN TOK. VYcnosusi cywecmeoganusi 31eKmpui4ecko20 moxa.
WMcTOYHUKM TIOCTOSIHHOTO TOKa. JIeHWCTBUSA 2JIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMUUYECKOE, MAarHUTHOE). DIeKmpudecKutl mox 8 HCUOKOCMAX U 2a3dx.

Pabota W MOIIHOCTH JNEKTPUUECKOTO TOKa. 3akon J[ocoynia—/lenya.
Onekmpuueckue yenu u nompeoumenu INEKMPUYECKOLU OdHepeuu 8 Ovimy.
Onekrpuueckas uenb. Cunma Toka. DiekTpuyeckoe HanpspkeHue. CoIpoTHBIEHUE
NIPOBOJHUKA. YOenbHoe conpomuenenue gewyecmsea. 3akoH OMa il ydacTKa LENu.
[locnenoBaTenbHOE W MAPAIJIEIBHOE COEOUHEHHE TPOBOJHUKOB. Kopomkoe
3aMblKaHUe.

[TocTtossHHBIE MarHUTHL. B3anMoaencTBrUE MTOCTOSIHHBIX MarHuToB. Mazsnummoe
noae. Maenumnoe none 3emnu u e2o 3uaverue s yHcusHu Ha 3emie. Onvim Opcmeoa.
Mazcnumnoe none snekmpudecko2o moka. llpumenenue 31eKmpomMacHumo8s 8 mexHuxe.
Heiicmeue maznumno2o nousi HaA NPOBOOHUK C MOKOM. DAeKmpoosusamensb
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nocmosinHo2o0 moka. Hcnonv3oeanue 3nekmpoosucamenell 6 MeXHUYeCKUx ycm-
PpOoUCmMeax u Ha mpancnopme.

Onvimel @apaodes. Aenenue nekmpomacHumuou unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobvl noayueHus 21eKmpudeckoli sHepauu. INEKTPOCTaAHITUU
Ha BO300OHOBJISIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu
DJIeKTpU3aLus Tell.

JIBa pojia 2JIEKTpUUECKUX 3apsJI0B U B3aUMO/ICHCTBUE 3aPSYKEHHBIX TE.
Y CTpONCTBO U AEUCTBHE DIEKTPOCKOMA.

DIIeKTpOCTATUYECKAs] MHTYKIIHS.

3aK0H COXpaHEHHUsI DIEKTPUUECKUX 3aPsII0B.

[IpoBOAHUKH U TUAIEKTPUKHU.

MoenmpoBaHue CUIIOBBIX JIMHUM JIEKTPUYECKOTO TTOJIS.

HcTouHMKHM OCTOSSHHOTO TOKA.

JIeCcTBYS DIIEKTPUYECKOTO TOKA.

0. DAeKTpUYEeCKUi TOK B )KUIKOCTH.

11. T'a30Bblii pa3ps.

12.  U3mepeHue CUiIbl TOKa aMIIEPMETPOM.

13. H3mepenwme 37IEKTPUIECKOTO HAPSIKCHHS BOTLTMETPOM.

14. PeocraT u Mara3uH CONPOTUBIICHHIA.

15. BsaumopeiicTBUE MOCTOSSHHBIX MarHUTOB.

16. MopenupoBaHuE HEBO3MOKHOCTH Pa3/ICIICHHS TIOJF0OCOB MarHUTa.

17. MopaenupoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

18.  OmnmwiT Opcrena.

19. MarnuTHoOe nojie Toka. DIEKTPOMarHumr.

20.  JleiicTBHE MarHMTHOTO TOJS HA TPOBOJHUK C TOKOM.

21. DuekTpoaBUTaTelb MMOCTOSHHOIO TOKA.

22. MHccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHOW WHIYKIUU.

23.  Ompiter Dapages.

24. 3aBUCHMOCTH HAMpaBIEHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHUH €T0
BO3HUKHOBEHMUSI.

25.  DuekTporeHepaTop MOCTOSSHHOTO TOKA.

@ponmanvusle 1a00pamopHvle padomsvl U ONbIN b

BOO~NoORwhE

1. OnpiTel MO HAOMIONCHUIO DOIEKTPU3ALMM TEJI HWHIAYKIUMEH U TpHU
CONIPUKOCHOBEHUH.

2. UccnenoBanre AeUCTBUS SIEKTPUUECKOTO TOJS HAa MPOBOJAHUKUA U
JUAJIEKTPUKH.

3. C6opka u mpoBepka pabOThI JIEKTPUUECKON 1IEMH MTOCTOSHHOTO TOKA.

4, N3mepenue u peryaupoBaHue CUJIbI TOKA.

5. N3mepenue u peryiupoBaHue HAMPSKEHUS.

6. Hccneoosanue 3asucumocmu cuibl moka, uoywe2o uepes pe3ucmop, om

COnpomueerusl peaucmopa u HanpAsdICeHUuAl Ha pesucniope.
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7. Onvimul, OeMoHCmpupyrowue  3a8UCUMOCHb 9JIEKMPUYECKO20
CONpOmMuUGIeHUss NPOBOOHUKA OmM €20 ONUHblL, NIOWAOU NONEPeyHO20 CeYyeHUus U
mMamepuana.

8. llposepka npasuna cnodxceHus HAnpsaddCeHul Npu NOC1e008aAMeIbHOM
CcOeOuHeHUU 08YX pe3ucmopos.

Q. Ilposepxa npasuna 01a cunvbl MoKa npu NaApaiieIbHOM COeOUHeHUU
pe3ucmopos.

10. Omnpenenenue paboOThI AESKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11. OmpeneneHne MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMOA Ha
pe3ucTope.

12. HUccnepgoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsDKEHUS Ha HEW.

13. MUccnenoBanue MArHUTHOTO B3aMMOICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.

14, U3yuyeHme MarHUTHOTO TIOJII TIOCTOSHHBIX MArHUTOB TpU HX
00BEIMHEHUY U pa3/IeJICHUN.

15. MUccnenoBanue 1eHCTBUS 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16. OmbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS
KATYIIKU C TOKOM ¥ MarHuTa OT CHJIbl TOKAa U HallpaBJEHUs TOKa B KATYIIKE.

17. W3yyenue nedcTBHUSI MAarHUTHOTO MOJISl HA TPOBOJAHUK C TOKOM.

18. Uzyuenue pabomul snekmpoosucamensi.

19. Usmepenue KII/] anexTpoaBuraTeibHON YyCTAaHOBKH.

20. OmpITEI MO WCCACAOBAHWIO SIBJICHUS DJECKTPOMATHUTHOW WHIYKITHH:
UCCIIEIOBAHUE U3MEHEHUI 3HAUCHUS U HAINPABICHUS] HHAYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexannueckue siBJeHUSA

Mexannueckoe nBukeHue. MarepuanbHas Touka. (Cucrema  OTcuéra.
OTHOCHUTENBHOCTh MEXAaHWYECKOrO JBWXKEHHUS. PaBHOMEpHOE MNpSAMOIMHEHHOE
nBKeHue. Hepasnomepnoe npsamonuneiinoe oegudicenue. CpenHsis u MeHOBEHHASA
CKOpOCMb Mmena npu HePasHOMEPHOM OBUINCEHUU.

Yckopenue. PagHnoyckopenHoe npsamonunetiHoe osudxcerue. (CBOOOIHOE
nagenue. Onvimot I anunes.

Jluneiinas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckoperue.

[lepBbiii 3akoH Hprotona. Bropoit 3akon Herotona. Tpernit 3akon HproToHa.
IIpunyun cynepnosuyuu cua.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuia mpeHnusi CKOIbHCeHUs, Culd
mpenust NoKosi, opy2ue uobl MpeHusl.

Cuna TsSKECTM M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOPEHHE CBOOOIHOTO
naaenus. /euscenue nianem eokpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hegecomocmo u nepezpysxu.

PaBHOBecue MaTepHallbHOW TOYKU. Abcoromuo meépooe meno. Paenogecue
meép0o2o mena ¢ 3aKpenyiénHou ocvio epaujerus. MOMEHT cunsbl. Llenmp masicecmu.
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Nmnynbe Tena. Mzmenenue umnyivca. Mwmnyasc cunvl. 3aKOH COXPaHECHUS
uMmiyibca. PeaktusHoe npmxenue (MC).

Mexanudeckast paboTa 1 MOITHOCTh. PaboTa cuit TsbKeCcTH, ynpyeocmu, mpenus.
Ceazv  ouepeuu u pabomel. lloTeHIManbHasE DHHEPrusi Teja, MOMHITOIO HaJ
MIOBEPXHOCTBIO 3eMJIU. [lomeHyuanvruas suepaus cocamou npyxcurvl. Kunernueckas
sHeprusi. Teopema o Kunemuueckou dHepeuu. 3aKOH COXPAHEHUS MEXaHWYECKOU

SHEPIHUU.

Hemoncmpayuu

1. Habnronenre MexaHU4eCKOro IBUXKEHUS T€1a OTHOCUTENIBHO Pa3HBIX TE
OTCUETA.

2. CpaBHeHME TIyTE€d U TPACKTOPUW JBMKEHHUS OJHOTO U TOrO K€ Teja
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.

3. N3mepenue CKOpOCTH U YCKOPEHUS TPSIMOJTMHEMHOTO IBUKEHUS.

4, HccnenoBanne npu3HaAKOB paBHOYCKOPEHHOIO IBUKCHMUS.

5. HaGntonenue IBUKEHUS Teja M0 OKPYKHOCTH.

6. HaOnroneHnre MeXaHMYECKUX SIBJICHUN, MPOUCXOJAIIUX B CHCTEME

otrcuéra «Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO
KaOuHeTa QUBUKH.

7. 3aBACHUMOCTh YCKOPEHMS Te€Ja OT MACChI TeJId U JEUCTBYIOLIEH HA HETO
CUJIBL.

8.  HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJAEHCTBUH TEJI.

9. M3meHeHue Beca Tefa Npu YCKOPEHHOM JIBUKEHHH.

10. Ilepenaua ummynbca Mpy B3aUMOICHCTBUH TEII.

11. IlpeoOpa3zoBaHus 3HEPTUU IIPU B3aUMOJCHCTBUU TEII.

12. CoxpaneHue UMMIyJIbCca IPU HEYIPYTOM B3aUMOACHCTBUY.

13. Coxpanenue uMmnysabca npu aOCOMOTHO YIPYTOM B3aUMOJCHCTBHH.

14. HaOGmroneHue peakKTUBHOTO JBIKCHUS.

15. CoxpaneHne MEXaHMUYECKOI SHEPruu Npu CBOOOIHOM IaJICHUHU.

16. CoxpaHeHne MEXaHUYECKON OHEPrUU TPHU JBWKCHUHM Tella TOJ
JICUCTBUEM IIPY>KUHBL.

@ponmanvusvle 1a00pamopHvle padOmMsvl U ONBINb

1.  Koucmpyupoeanue mpakma 015 pazeona u OaibHeluleco pagHoOMEPHO20
O0BUMNCEHUS. WLAPUKA UTIU TENEeHCKU.

2. Onpenenenre cpeiHell CKOPOCTU CKOJIbKEHUSI OpycKa WM JIBUYKEHUS
1apyKa 110 HAKJIOHHOM IIJIOCKOCTH.

3. Onpenenenue yCKOpEeHHs Tejla PYU PaBHOYCKOPEHHOM JBUKEHUU IO
HaKJIOHHOM IUIOCKOCTH.

4, HccnenoBanue 3aBUCMMOCTH MyTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBIKEHUH 0€3 HayaJIbHON CKOPOCTH.

S. HccnenoBaHne 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBXKEHHS OT CHJIBI
HOPMAaJILHOTO JIaBJICHUSI.

6. Onpenenenue kKodppuiiueHTa TPeHUS CKOJIbKESHHUS.

7. Onpenenenue KECTKOCTH MPY>KUHBI.
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8. Onpenenenre padOTHI CHUITBI TPEHUS TP PAaBHOMEPHOM JIBIDKCHUU TeJia
10 TOPU30HTAIILHON TTOBEPXHOCTH.

Q. Onpenenenne pabOTBI  CHIIBI  YOPYTOCTH TPU  TOABEME Tpys3a
C WCTIOIH30BaHUEM HEIIOIBIYKHOTO M MTOJIBH)KHOTO OJIOKOB.

10. H3yueHue 3aKoHA COXpaHEHUS YHEPIHUU.

Pa3znen 9. Mexannueckue KoJieOaHUSA U BOJTHbBI

KonebarenbHoe apuxkeHue. OCHOBHBIC XapaKTEPUCTHKU KOJEOaHUMN: MEPUO/I,
4acToTa, aMIiuryaa. Mamemamuueckui u npyscunnsvi masmuuxu. [Ipeepawenue
9HepaulU npu Ko1ebamenrbHOM OBUNCEHUU.

3aryxaronue kosie0anus. BoinyxieHnbie konebanus. Pesonanc.

Mexannueckue BoOJIHBI. CBOMCTBA MEXaHMYECKUX BOJH. [IpodonbHbie u
nonepeynvie 0Hbl. J[IUHA 80IHbL U CKOPOCMb €€ pacnpocmpanenusi. Mexanuueckue
80JIHbL 8 MBEPOOM meite, ceticmudeckue 80aubl (MC).

3ByK. I pomkocms 38yka u evlcoma moua. Ompadicenue 38yka. Mugpaszsyk u
VIbMPA36yK.

Hemoncmpayuu

1. HaGmonenne konebaHuil TeN MO JEHCTBUEM CHIIBI TSDKECTH M CHUTBI
yIPYTOCTH.

2. HaGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. Habmroienne BBIHYKICHHBIX KOJICOaHHA U pe30HaHCa.

4, PacnipocTpaneHne Mpo10IbHBIX B MTOTIEPEYHBIX BOJIH.

5. HaGmronenme 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKHIA pE30HAHC.

@Dponmanvusle 1a00pamopHvle padoOmuvl U ONbIN b

1. OnpeneneHue YacToTbl M NEpUOJa KoJeOaHUH MaTeMaTUYeCKOro
MasiTHUKA.

2. OnpeneneHre 4acToThl W MEpUOJa KOJEOAHUN NPYKUHHOTO MasiTHUKA
(271eKmpoHnHas 0emoncmpanus).

3. HccnenoBanue 3aBUCUMOCTH Mepro/ia KoJieOaHH MOIBEIIEHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.

4. HccnenoBanue 3aBUCMMOCTH  TEpUOAA  KOJEOAHMM  MPYKMHHOTO
MasATHUKA OT MAcChl Ipy3a (271eKMPOHHAA 0EMOHCIMPAUU).

5. [TpoBepka HE3aBUCUMOCTH Teproia KojieOaHuii Tpy3a, MOABEIICHHOTO K
HUTH, OT Macchl rpysa.

6. OnbIThl, JEMOHCTPUPYIOIIKME 3aBUCUMOCTh TEepuoJa  KoJieOaHM
NPY>KUHHOTO MassiTHHKA OT MaccChl rpy3a U KECTKOCTU MPYKUHBI.

7. N3mepenne  yckopeHuss  CBOOOJHOTO  TAJCHUS  (271eKMpOHHAA
oemoncmpayus).

Paznen 10. DiiekTpoMaruuTHoOE 1M0J1€e ¥ 3J1€KTPOMATHUTHBIE BOJTHBI

DJIEKTPOMAarHUTHOE  TOJIe.  ODJEKTpOMarHutHele  BoJHBL.  Ceoucmea
anekmpomasHumuslx 60aH. Illkana snekmpomasnumnulx 6oaH. Hcnonvzosanue
INEKMPOMACHUMHBIX 8OJIH OJIsl COMOBOLL CE53U.
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DJleKTpoMarHuTHas npupoga cBeta. CKOpocTh cBeTa. BoJIHOBBIE CBONMCTBa
CBETa.

Hemoncmpauuu

1. CBolicTBa AIIEKTPOMArHUTHBIX BOJIH.

2. BoJsiHOBBIE CBOMICTBA CBETA.

@Dponmanvusie nabopamopusie’ pabomst u onvimol*

1. N3ydyeHne CBOWCTB JJIEKTPOMArHUTHBIX BOJIH C I[OMOIIBIO

MOOWJIBHOTO TenedoHa.

Paznen 11. CBeToBble AABJIEHUSA

JlydeBast Mosienb cBeta. ICTOUHUKU CBETA. [Ipsamonuneiinoe pacnpocmpanerue
ceema. 3ammenusi Coanya u Jlynwi. Otpaxenue cBera. [lnockoe 3epkano. 3axoH
ompasiceHus ceema.

[Ipenomiienne cBera. 3akOH MpeIoMIIeHUs1 cBeTa. [lonnoe eHympennee
ompadicenue ceema. Hcnonvzoeanue NOAHO20 GHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8emo8ooax.

Jlunza. Xon nydeit B nmH3e. Onmuueckas cucmema @omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bruzopykxocms u
0AaIbHO30PKOCHIb.

Pasnooicenue 6enoco ceema 6 cnekmp. Onvimvi Hviomona. Cnoowcenue
CNeKmMpalbHbIX YBEMO8.

Hemoncmpayuu
[IpsAMoIMHEHHOE paCIPOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[TonyueHnue n300pa>keHU B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Onrtruyeckuii CBETOBO/I.

Xon tydeit B coOuparoiei JInH3e.

Xoq Iyder B pacCEenBarOLIEH JIMH3E.

[Tony4yenune n3o0paxeHU# C MOMOIIIBIO JIMH3.

[Ipunun aeiictBus doToarnmapaTa, MUKpPOCKOIA U TEJIECKOIIA.
0. Mogens riasa.

11. Pa3noxenue 6e10ro cBeTa B CIICKT].

12. [lomyuyenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.
Dponmanvhble 1adOpamopHvie padomol U ONbLINM b

BHOoo~NoO~wWNE

1. NccnenoBanre 3aBUCMMOCTH yIla OTPAXKEHUsI CBETOBOIO Jiyda OT YIUIa
naJICHUS.

2. N3yuenue xapakTepucTuk U300pakeHus MpeIMeTa B IUIOCKOM 3€pKajie.

3. HccnenoBanne 3aBUCUMOCTH yTJla MPEJIOMIICHHS CBETOBOT'O JIy4a OT YIJia
NaJeHUs Ha TPAHULE «BO3AYX—CTEKIIOM.

4, [Tonyyenue n3o00paxeHuit ¢ MOMOIIBIO COOUPAIOIIIEH JTUH3HI.

S. Onpenenenue GOKyCHOTO PACCTOSIHUS M ONTUYECKOM CUITBI COOMparoIIe

JIVH3BI (2J1eKMPOHHAA 0EMOHCMPAYUsL).
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6. OnpITel TIO Pa3OKEHHIO OEJoro cBeTa B CIEKTp (2/1eKmpoHHAA
oemoncmpayus).

1. ONBITHI TI0 BOCIIPHUATHIO I[BETA IIPSIAMETOB IIPH UX HAOIIOJACHUHU UYepes
IIBETOBBIC (DHIIBTPHI.

Pa3nen 12. KBanTtoBbIe ABJICHUA

Onvimer Pezepgoopoa v mumanerapHas monaens atoma. Mojens aroma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PaanoaktuBHOCTh. Anbgha-, bema- u eamma-usnydenus. CTpoeHUE aTOMHOIO
anpa. Hyknonnas mooens amomnozo aopa. Mzomonvel. Paouoakmusehvie npespaujeHusl.
Ilepuoo nonypacnaoa amomuuix soep.

SnepHbie peakiuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOTO YHCEIL.
Peaxyuu cunmesa u denenus sioep. Mcmounuxu snepeuu Connya u 36¢30 (MC).

SAnepuas osHepreTuka. /leiicmeus paouoaKxmueHvlX U3TYUYeHUUl HA JHCUBble
opeanuzmol (MC).

Jemoncmpavyuu

1. CHexTpbl U3TyYEHHS U TOTJIOIICHUS.

2. CrHexTpsl pa3IMuHbIX Ta30B.

3. CrnexTp BoOpoOaa.

4, HaGmronenne TpekoB B kamepe Bumibcona.

5. PabGora cu€Tunka HOHU3UPYIONTUX U3TYICHUH.

6. Peructpanus n3mydeHus: IpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

DponmanvHole 1a00pamopHbie padGomvl U ONbIMbL

1. UccnenoBanne TpekoB: U3MEPEHHE DHEPTUM YACTHIIBI 10 TOPMO3HOMY
nytu (o gotorpadusam) (21ekmponnas demoncmpayus).

2. N3mepenune paaroakTuBHOTO (GOHA (271eKMPOHHAA 0EMOHCIMPAYU).

IHoBTOpPHUTEIBLHO-00001IaK0 LTI MOYJIb

[ToBTOpUTENHLHO-0000IIAOIMI MOYJIb IPEIHA3HAYEH AJI1 CUCTEMATU3ALUU U
0000111eHUS TPEAMETHOTO COACPIKAHUS U OTIBITA ACSITEIIBHOCTH, IPUOOPETEHHOTO TIPH
U3YYEHHH BCETO Kypca (PU3UKH.

[Ipy WM3y4yeHUM AAHHOTO MOIYJIA PEATU3ZYHOTCS U CUCTEMATU3UPYIOTCS BUbI
NESITETHHOCTH, Ha OCHOBE KOTOPBIX OOECIIEUMBACTCS JOCTHXKCHHE TPEIMETHBIX U
METanpeIMETHBIX IIJITAHUPYEMBIX PE3YJIHbTATOB 00yUYeHUsI, POPMUPYETCSI €CTECTBEHHO-
Hay4YHasi TPaMOTHOCTb: OCBOEHHUE HAYYHBIX METOJOB UCCIIEAOBAHUSA SIBIICHUU IPUPOIbI
U TEXHHUKHU, OBJIAJICHUE YMEHUSIMU OOBACHATH (UBUUYECKHUE SIBJICHUS, MPUMEHSS
IOJy4YCHHbIE 3HAHUSA, pemarb 3aJadyd, B TOM UHCIE KA4YECTBEHHbIE U
DKCIIEPUMEHTAJIbHBIE.

[TpyHUMTIHATBHO AEATEIBHOCTHBIM XapaKTep JaHHOIO pa3ielia pean3yeTcs 3a
CYET TOT'0, YTO YYaIUECS BBIMOJHAIOT 3a1aHUs, B KOTOPBIX UM IIPEIJIaracTcs:

" Ha OCHOBE TIOJIYYCHHBIX 3HAHUM pacro3HaBaTh M HAYyYHO OOBACHSITH
bu3nueckue sIBICHHS B OKpYKarolel IpUpoie U MOBCETHEBHOM KU3HU;
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" HCIIOJIb30BaTh IOJ PYKOBOJCTBOM IE€JAarora Hay4yHbI€ METOJbI MCCIIEIOBAHUS
bu3UYeCKUX SBJICHUM, B TOM YHCJE JUIsl MPOBEPKU THUIMOTE3 U IMOJYyUYCHHS
TEOPETUYECKUX BBIBOJOB;

" OOBACHATHL C OMOPOM HA JUIAKTHUYECKUM MaTepuaa IMociie OOCYXKJICHHS C
MeJJaroroM Hay4yHbIe OCHOBBI HauOoOJie€ Ba)KHBIX JTOCTUKEHUM COBPEMEHHBIX
TEXHOJIOTUM,  HAIPUMEP, IMPAKTUYECKOTO  HCIOJb30BAHUA  PA3JIUYHBIX
WCTOYHUKOB J3HEPIrUM HA OCHOBE 3aKOHA IPEBPAIICHUS U COXPAHEHUs BCEX
M3BECTHBIX BUJIOB SHEPTUMU.

Kaxnas u3 TeM JaHHOTO pa3jienia BKI0YAET SKCIIEPUMEHTAIBHOE UCCIIEI0BAHUE
00001Iaromero xapakTepa Ha YCMOTpPEHHE Ileflarora W IpH €ro momolnu. Pazmen
3aBEpIIAETCS TMPOBEICHUEM JIUArHOCTHYECKOW W OIEHOYHOM paboThl 3a Kypce
OCHOBHOM HIKOJIBI.

HpnMeprle KOHTPOJIBbHO-U3MEPUTECJIBHBIC MATEPHUAJIbI

[IpoBeneHre OLEHKU JOCTHXKEHUN IUJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMS
y4eOHOTO MpeaMeTa MPoBOAUTCS B OpMe TEKYIIETO U pyOeKHOTO0 KOHTPOJISI B BUJC
KOHTPOJIbHBIX PadoT.

7 kaace

Koumponvuas paboma Ne 1 no teme «llepBoHadanbHbIe CBEIEHUS O CTPOCHUU
BEIIECTBAY

Koumponvuas paboma Ne 2 o teme «Macca, IIOTHOCTh, 00BEMY.

Koumponvuas paboma Ne 3 no reme «Cuiibl B IpupOJIE».

Kommponvuas paboma Ne 4 io teme «JlaBneHue.

Hmoeosas nposepounas paboma.

8 kimace

Bxoonas nposepounas paboma.

Koumponvuas paboma Ne 2 no teme «TensioBbie SIBIECHUSY.

Koumponvnas paboma Ne 3 mo TeMe « ATperatHble COCTOSIHUS BELIECTBAY.

Koumponvuas paboma Ne 4 no teme «nextpuueckuii Tox. Hampsixenuey,
«Conpotunenue. CoeuHEHUE TPOBOTHUKOB).

Komnmponvuas paboma Ne 5 no teme «PaboTa U MOITHOCTh 3JIEKTPUYECKOTO
TOKa», «3akoH J[>oyins —JIeHuay.

HUmoeosas npoeepounas paboma

9 kaace

Bxoounas nposepounas paboma.

Komnmponvuas paboma Nel o teme «3aKOHBI JABMKEHUS W B3aUMOJCHCTBUS
TE.

Komnmponvuas paboma Ne 2 no teme «MexaHndeckue KoJieOaHUsI U BOJHBDY.

Koumponvuas paboma Ne 3 1o teme «DIEKTPUUECKUE U MATHUTHBIE SIBIICHUS.

Kommponvuas paboma Ne 4 no teme «CTpoeHre aToMa M aTOMHOTO sipa» U
«Ctpoenue u 3BoMOLMs BeeneHHom.

Hmoeosas nposeepounas paboma.
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INIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS YYHEBHOI'O ITIPEJIMETA
«OU3MNKA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

B nenom pesynbratel ocBoeHus oOyuatomumucs ¢ 3[IP yueGHOro mpenmera
«DusuKa» JOKHBI COBMAJATh C pe3ydbTaTaMU NMPUMEPHON pabouell MporpaMMbl
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

Haubonee 3HaUUMBIMU SIBISIFOTCSI:

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHBaLMs K OOyUEHUIO U LieJIeHANPaBICHHON TTO3HABATEIbHOM AESITEIbHOCTH;

YCTAaHOBKA Ha OCMBICJICHUE JIMYHOT'O OIbITa, HAOMIOACHUHN 3a (U3HUYECKUMU
HKCIIEPUMEHTAMU;

YCTAaHOBKA Ha OCMBICIICHHE PE3YyJIbTaTOB HAOIOACHUI 3a MPUPOIHBIMU U
TEXHOTEHHBIMU SIBJICHUSIMU C TIO3UIIUN (PU3HMUECKUX 3aKOHOB,;

CIIOCOOHOCTh OILICHMBATh MPOUCXOMSAIINE H3MEHEHUS W WX TOCIEJICTBUS;
dbopMynupoBaTH M OLEHUBATH PUCKU, (POPMUPOBATH OTIBIT;

NOBBIIICHHE YPOBHS  CBOE€M  KOMIIETEHTHOCTM  4Y€pe3  IPAKTHYECKYIO
JeSITENbHOCTD (IIPU COBMECTHOM BBITTOJIHEHUH JTA0OPATOPHBIX MPAKTUYECKUX PadboT);

YMEHHUE pa3iinyaTh y4eOHbIE CUTyallld, B KOTOpbIX ydamuiica ¢ 3IIP moxer
JNENCTBOBAaTh CaMOCTOSITENIBHO, W CHUTyallUH, TA€ CIEIYET BOCHOJb30BATHCS
CIpaBOYHOM MHGPOPMALIUEN U JPYTUMHU BCIIOMOTATEIbHBIMU CPEJICTBAMU;

CIOCOOHOCTh MPUHUMATh pEIIEHWE B JKU3HEHHOM CHUTyalldd Ha OCHOBE
IepeHoca IMOJIyYeHHbIX B Xo0J€ OO0ydeHHs (PU3NYECKUX 3HAHUNW B aKTyaJlbHYIO
CUTYaIIHIO;

COCOOHOCTH  COOJIIOAATh B TOBCEJHEBHOM JKM3HU TIpaBWjIa JIMYHOU
0€30MacHOCTH Ha OCHOBE MOHMMAHMS (U3MYECKUX SBICHHM M 3HAHUS 3aKOHOB
buzuky;

yMEHHE KPUTUYECKU OIEHUBATH MOJYYEHHYIO OT coOeceHnKa MHPOPMAIIHIO,
COOTHOCS €€ CO 3HaHUEM (PU3UYECKUX 3aKOHOB;

CIIOCOOHOCTH TIEpPEeIaTh CBOM COOOpaKEHUS, YMO3AKIIOUCHHUS TaK, YTOObI OBITH
MOHSTBHIM IPYTUM YEJIOBEKOM;

a/JIeKBaTHOCTb MOBEJEHUsI OOY4YaloIIerocss ¢ TOYKHU 3PEHUS] OMACHOCTH WJIU
0€30MacHOCTH AJIs ce0sl WM 1711 OKPY KAIOIIHX;

yBa)XEHHUE K TPYY U pe3yJibTaTaM TPYIOBOU eATebHOCTH;

yrayOjaeHue TMpeACcTaBIeHU O UEJIOCTHOM KapTMHE MUpa Ha OCHOBE
IPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUM U MPAKTUUYECKUX YMEHUH.

METANIPEAMETHBIE PE3YJIBTATBI

Osnadenue yHueepcanibHblMu yUeOHbIMU NO3ZHABAMENbHBIMU 0CUCH BUAMU:

BBISIBJISITH IPUYHMHBI U CJCJCTBUS MPOCTHIX (PU3HUYECKUX SBIICHUM;

ONpeAeNaTh (PU3nUecKue MOHITHUS, CO37aBaTh 00OOIIEHUS, YCTaHABINBATh
aHaJOTHUH, KJIAaCCU(UIIMPOBATh, CAMOCTOATEILHO BHIOMPATh OCHOBAHHS M KPUTCPUH
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JUTSL KJTacCU(PHUKAIIMU, UCTIONB3YS CIIPABOYHYI0 MH(GOPMALIMIO U OMIUPAsCh HA aJITOPUTM
y4eOHBIX JCHCTBUIA;

YCTaHABJIMBaTh MPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE
paccykJieHue, yMO3aKIoueHue (MHAYKTUBHOE, TEAYKTUBHOE, 110 aHAJIOTHH) U JIeaTh
BBIBOJIBI 110]T PYKOBOJCTBOM I1€/1arora;

UCKaTh WK OTOMpPaTh MHMOPMAIUIO WIM JAaHHBIE W3 UCTOYHUKOB C YYETOM
MPEAI0KEHHON yueOHOM 3a7aui U 3aJIaHHBIX KPUTEPUEB.

CO3/1aBaTh, IPUMEHSITh U MMPEOOPa30BhIBATh 3HAKU U CUMBOJIbI, MOJICTTH M CXEMBbI
JUTSL peIIeHUs] yUeOHBIX U O3HABATEIBHBIX 3a]1a4;

C IOMOIIIBIO T€/Iarora Wk CaMOCTOSTEIbHO TPOBOJIUTh OMBIT, HECIOXKHBIN
AKCIIEPUMEHT M0 YCTAHOBJICHUIO 0COOEHHOCTEHN (PM3UUECKOTO OOBEKTA WIIH SIBICHHUS;

npeoOpa3oBbIBATH UHPOPMAIMIO U3 OJHOTO BUAA B APYroil (TabiuIly B TEKCT U
mp.);

YCTaHABJIMBATh B3aUMOCBS3b (DU3NYECKUX SIBJICHHUI M MPOIIECCOB, UCIOJIb3Ys
QITOPUTM y4€OHBIX JI€HCTBUM.

Ognadenue YHUBEPCANbHbIMU yueoHvimu KOMMYHUKAMUGHBIMU
oelicmeuamu:

OCO3HaHHO HCIIOJIb30BaTh pPEUEBbIE CPEACTBA B COOTBETCTBUU C 3ajayei
KOMMYHHKAIIUH JJISI BBIPAKEHUSI CBOUX MBICIEH U MOTPEOHOCTEH sl MIIaHUPOBAHUS
CBOCH EATEIILHOCTH,

OpraHu30BbIBaTh yUeOHOE B3aMMOJICHCTBUE B TPpyIIIe (ONpeeisaTh 001Ire eI,
pacrnpenensiTh poju, 10roBapruBaThCS APYT C APYTOM U T. II.).

LeJIeHAPABICHHO UCIIOJIb30BaTh UH()OPMAITMOHHO-KOMMYHUKATHBHBIC
TEXHOJIOTUU, HEOOXOJIUMBIEC JIA PEIICHUs YYEOHBIX U MPAKTHUYECKUX (HU3MUECKUX
3aj1ay;

OpraHU30BbIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO NEATEIbHOCTH C
YUUTETIEM U CBEPCTHUKAMHU B MPOIECCE 3aHITHI (PU3UKOM.

Osnadenue yHugepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH BUAMU:

MOHUMATh 1€ €CTeCTBEHHOHAYYHOr0 OOYy4YeHHUsl, CTaBUTh U (HOPMYJIUPOBATH
TSt ceOs1 HOBBIE 3a71a4M B yueO€ U MO3HABATEIHHOU JIEATEITLHOCTH;

oOHapykuBaTh W (QOPMYIHPOBATH YUeOHYIO MpoOJIEMy, ONpENeNsITh LEeb
y4eOHOM J1eITeIIbHOCTH;

CaMOCTOSITEIbHO WJIM C MOMOIIBIO YUUTENS MIAHUPOBATH MYTH JTOCTUKEHUS
nenel B (M3MYEeCKUX SKCIEPUMEHTAaX, B TOM YHWCJE ajlbTepHATHUBHBIC, OCO3HAHHO
BBIOMpaTh Hanbosiee 2G(HEeKTUBHBIE CIIOCOOBI peIIeHNs YIYCOHBIX U MO3HABATEIbHBIX
3aj1a4;

COOTHOCUTHh CBOM MPAKTUYECKHUE JCHCTBUA C IJIAHUPYEMBIMU PE3yJbTaTaMH,
OCYUIIECTBJISATh KOHTPOJIb CBOEH NEATENIbHOCTH B MPOIECCe JOCTUKEHHUS pe3yibTara,
ONpeeNsATh CIOCOObl IEUCTBUIA B paMKaxX MPEAJOKEHHBIX YCIOBUM M TpeOOBaHUM,
KOPPEKTUPOBATh CBOU JICVCTBHS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYaLUEN;

NPaBWIHHOCTh  BBIMOJTHEHUS ~ DKCIIEPUMEHTAIBHOW  ydyeOHOM  3ajauu,
COOCTBEHHbBIE BOBMOXHOCTH €€ PEIICHHUS;

BJIQJICHUE OCHOBAMH CaMOKOHTPOJSI, CAMOOLCHKH, MPUHATHUS PEHICHUH U
OCYIIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B yUeOHOM U MO3HABATEIHLHOU JIEATEIHLHOCTH,
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J1aBaTh AJICKBATHYIO OLICHKY CUTYallMM U MpeajiaraTh IJIaH €€ U3MEHEHNUS;

PEeABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MPU PELICHUH y4eOHOM
3a/1a4y;

OCO3HAaBaTh HEBO3MOYKHOCTb KOHTPOJIUPOBATH BCE BOKPYT.

INPEAMETHBIE PE3YJIBTATBI

TpedoBanusi K NpeAMETHBIM pPe3y/abTATAM OCBOCHHMS Y4eOHOI0 mpeaMera
«Pu3uKa», pacnpeaeJeHHbIe M0 rogaM 00y4eHust

Pesynbratel mo rogam (opMynHUpyrOTCS MO NPUHIUIY JOOaBICHHS] HOBBIX
PE3yJIbTaTOB OT rojia K rofy (pe3yJibTaThl OUEPEIHOTO IoJ1a 10 YMOJYAHUIO BKIIFOUYAIOT
pE3yJIbTAaThl IPEAbIAYIIUX JIET).

7 KIACC

[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  ypOBHE JOJDKHBI — OTpaXkaTb
c(hOpMHPOBAHHOCTh y 00YYaIOLIUXCSl YMEHMI:

— OpPUEHTUPOBATHCSA B MOHATHSAX W ONEPUPOBATh MMU Ha 0a30BOM YpOBHE:
¢usnyeckue M XUMUYECKUE SIBJICHHS; HAOIIOJCHHE, SKCIIEPUMEHT, MOJEIb,
TUNOTE3a; €IUWHUIBl (U3NYECKUX BEIMYMH; aTOM, MOJIEKYJa, arperaTHble
COCTOSIHUSI BellecTBa (TBEpAOE, JKUAKOE, Ta3000pa3HOE); MEXaHUYECKOe
JBUKEHUE (paBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIMHENHOE), TpPaeKTOpHs,
paBHOJEICTBYIOIIAs cui, Aeopmanius (ynpyras, IiiacTH4eckasi), HEBECOMOCTb,
COOOIIAIONINECS COCYbI, C ONOPON HA AUIAKTHUECKUN MaTepuan

— pasznuuaTth sBiIeHUS (AudPy3us; TemnoBoe ABMKEHUE YacTHUIl BEUIECTBA;
pPaBHOMEPHOE  JIBHJKECHHE; HEPaBHOMEPHOE  JBI)KCHHUE; WUHEPLINS;
B3aUMOJICCTBHE TEN; paeHogecue meEPObIX Mmen C 3AKPENIEHHOU OCbio
epawjenus; Tiepeaada JaBJICHUsS] TBEPIBIMU TEIaMH, XUIKOCTIMU M Ta3aMu;
aTMoc(epHOe aBJIeHUE; TUIABaHUE TEJ; MPEBPAICHUS] MEXaHUYECKOW SHEPTUN )
0 ONHCAHHWIO WX XapaKTepHbIX CBOMCTB © Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3WYECKOE SIBJIEHUE, MOCIIe MPEeABAPUTEITHLHOTO
00CYXJIEHUS C TIEAarorom;

— pacro3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PU3UUECKUX SIBICHUI B OKpYXKaloLEeM
MHUpE, B TOM 4Yucie (PU3HYECKHE SBICHUS B MPUPOJE: MPUMEPHI IBMXKECHUS C
Pa3IMYHBIMH CKOPOCTSMH B JKMBOW M HEXKWBOW MPUPOJIE; NEUCTBHE CHUIIBI
TPEeHUS B TMPUPOJE U TEXHUKE; BIUSHUE aTMOC(PEPHOTO NABJICHHS Ha >KMBON
OpraHu3M; TIaBaHWE PHIO; phIUard B TEJ€ YEIOBEKa; MPU HTOM MEPEBOIHUTH
OPAaKTUUECKYI0  3aJadyy B yuyeOHYyI0,  BBIACHATh  CYILIECTBEHHbIE
CBOMCTBa/TIpU3HAKU (HU3HUECKUX SABJICHHUM C MOMOIIBIO NIEJarora;

— OIKMCHIBAaTh HW3YYEHHBIE CBOWCTBA Tel U (U3HYECKHUE SBICHUS, HUCIOJIb3Ys
¢usnyeckue BeTUUMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMs, MYyTb,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tella, CHIIa
TpeHus, JaBiieHue (TBEPAOro Tena, KUJIKOCTH, ra3a), BHITAIKMBAIOIIAS CHUIIA,
MexaHu4eckas paboTa, MOIIHOCTb, TUIEUO CHJIbI, MOMEHT CHJIbI, KO3(DPUIIMEHT
MOJIE3HOTO JICHCTBUS MEXaHU3MOB, KHHETUYECKasl U IOTEHIIMAIbHAS SHEPTHS) C
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OMOpO Ha CXeMy; NpHU ONUCAHUU PACKPBIBATh (PUIUYECKUN CMBICI
UCIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYECHHSI M €AMHUIIBI (PU3NYECKUX BEITUYMH,
Haxooums Gopmynvl, ceazvleauue OAHHYI0 QU3UYECKYIO 8eIUUUHY C OpYeUMU
BENUYUHAMU, CMPOUMb 2PAQUKU  UIVUEHHBIX 3ABUCUMOCMEL  (DUIUYECKUX
geuyUH C ONOPON HA AUJIAKTUYECKUN MaTepHalr;

XapaKTepHU30BaTh CBOMCTBA TeJ, (DU3UUECKUE SIBJICHUS U MPOLECCHI, UCTIONb3YS
MpaBuiia CI0XKEHUS CUJl (BIOJIb OAHOM TIpsMoit), 3axon I yka, 3axown Ilackans,
3axon Apxumeoda, npasuno pagHogecus pviuaza (010Ka), «30]10mMoe NPAasuio»
MeXaHuKy, 3aKOH COXPAHEHHUS MEXaHUYECKOW HHEepruu; IMpU STOM J1aBaTh
CIIOBECHYIO (POPMYITUPOBKY 3aKOHA W 3aNUCLIBAMb €20 MamemMamuieckoe
8bIpadICeHUe NOO PYKOBOOCMBOM Neddz2o2d ¢ 00CyHcoeHuem niana pabomol,
OOBSICHATH (PU3UYECKUE SIBJICHUS, TIPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTYalUl MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: Py MOMOUIU
nefjarora BbISBJISATh NPUUYHMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
1—2 noruyeckux mIaroB ¢ onopou Ha 1—2 U3y4YEeHHBIX CBOMCTBA (PU3UUECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH;

pemaTh TUIIOBBIE PAcUYETHBIE 3aJayd B |JIE€MCTBHE C OMOpPOM HA aAITOpPUTM,
IIPEIBAPUTEIBLHO PAa300paHHbI COBMECTHO C IEJArOrOM, UCIOJIb3Ysl 3aKOHBI U
dbopmMybl, CBA3BIBaIONIME (PU3UUECKUE BETUYMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3aJlayMl 3alHChIBATh KPATKOE YCJIOBHE, MOJACTABIATh (PU3MUECKUE BETUUMHBI B
GopMynbl W HPOBOAUTH Pacy€Thl, HAXOAWUTh CIPABOYHbIE JIAHHBIE,
HEOOXOUMBbIE Ul pelIeHMsl 3ajay, OLICHUBATh PEAJTUCTUUYHOCTh MOITYYEHHON
(bu3UYECKON BEIMUUHBIL;

pacno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIM (PU3UUYECKUX
METOJIOB TIOCJIE€ MPEIBAPUTENBLHOTO OOCYKIEHUS C TEJaroroM; Mpu MOMOIIU
nejarora B OINMCAHUM MCCIIEN0BAaHUS BBIACIATH IPOBEPSIEMOE IIPEAIIONOKEHNE
(rumoTe3y), € OMNOPOM HA JUIAKTUYECKHH MaTepual pa3ivyarh M|
MHTEPIPETUPOBATh MOJYUYECHHBIA PE3yNbTAaT, HAXOAUTH MOCIE OOCYXIECHHUS C
NearoroM OIMKOKY B XOJI€ OMBITA, AeJaTh BHIBOJBI 110 €r0 pe3ysbTaTaMm;

YMETh HAXOJUTh C HCIOJb30BaHUEM HHU(PPOBBIX 00pa30BaTEIbHBIX PECYpPCOB
OTIBITHI N0 HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (PU3MUYECKUX CBOMCTB TeIl:
(bopMynHpoBaTh MPOBEpPSEMbIE NPEANONOXKEHUS, COOMpAaTh YCTaHOBKY
U3 MPEI0AKEHHOr0 000PYA0BaHNUS C ONOPOI Ha CXEMY, 3alIMCBIBATh X0/ OIbITA
1 (GOpMYJIHPOBATH BHIBOJIBI MO PYKOBOJACTBOM I1€/1arora;

BBINIOJIHATH MPsIMbIE M3MEPEHUsI PACCTOSIHUS, BPEMEHHU, MAcChl Tela, 00bEMma,
CWJIBl U TEMIIEPATYPbI C UCIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX NpUOOPOB
C OMOPOM Ha aJTrOpUTM; 3alHUCHIBATh MMOKAa3aHUs MPUOOPOB C YUETOM 3aaHHOMN
a0COIOTHOM MOTPEIIHOCTH U3MEPEHUM;

IPOBOJUTH COBMECTHO C TNIE€AaroroM MCCIeI0BaHWE 3aBUCHUMOCTU OJHOM
(U3HYECKOW BEJIMYMHBI OT JIPYroil C HCIOJIb30BAHUEM IMPSAMBIX HW3MEPEHHI
(3aBHCHMOCTH IYTH PABHOMEPHO JBMXKYLIErOCs Tela OT BPEMEHM JBUKEHUS
TeNa; CUlbl MPEHUs CKONbMCEHUsi Om 6eca mend, Kaiecmea o00pabomku
nogepxHocmeti men U HE3ABUCUMOCIU CUTbl  MpeHusi om Niowaou
CONPUKOCHOBEHUSL MEJl; CUTbL YNPY2OCMU OM YOIUHEHUS NPYIHCUHDL,
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BLIMANKUBAIOWEL CUNbL OM  00BEMA NOSPYIHCEHHOU uacmu mena u om
NIOMHOCIMU  JHCUOKOCIU, €€ He3a8UCUMOCMU Om NJIOMHOCMU mend, Om
2nyOuUHbl, HA KOMOPYIO NOSPYIHCEHO Meno, YCI08Ull NIAABAHUS Me, YCA08Ull
pasHosecus pvlyaza u 010K08), TIOJA PYKOBOJCTBOM IeJarora y4acTBOBaTh B
TUTAHUPOBAHUKM YY€OHOTO HCCIIEAOBAaHMS, COOMPATh YCTAHOBKY W BBITIOJHSTH
U3MEpPEHUs, CIeays TPeUIOKEHHOMY IUTaHy, (UKCUPOBATh PE3yJbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEIUYMH B BHJE MPEIT0KEHHBIX
TaOJIUII ¥ TPaQHUKOB, IeJIaTh BEIBOBI IO pe3yIbTaTaM MCCIICI0BaHNS,
COOTHOCUTh KOCBEHHBIE U3MEpeHUs (PU3NUeCKnX BETWYUH (TUIOTHOCTH
BEIECTBA JKUJAKOCTH W TBEPAOTO TeJa; CHJIa TPEHUS CKOIBKCHUS; TaBICHUE
BO3/lyXa; BBITAJIKMBAIONIAS CHJIA, JCHCTBYIOIIAs HA TIOTPYKEHHOE B YKHJIKOCTD
TEN0; KOI(PPUIMEHT IOJIE3HOTO ACHCTBUS IPOCTBHIX MEXAHHM3MOB), CIICIys
MPEII0KEHHOW WHCTPYKITUH; TIPH BBITIOJIHCHUHN U3MEPEHUH 110 PYKOBOJICTBOM
nejarora coOMparh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHCIIATH 3HAUCHHE
HMCKOMOU BEJIMYMHBIL;

coOr0IaTh TpaBMJIA TEXHUKH OE30MacHOCTH IpH paboTe ¢ J1abopaTOpHBIM
00OpyI0BaHKUEM TIOCTIE TIPEABAPUTETHLHOTO OOCYKICHHUS C TTeIarOroM;
COTIOCTAaBIISATh TPHUHIUIBI JCHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, JUHAMOMETP, COOOIIAIOIIUECS COCYIbl, OApOMETp, phIyar,
MOJABUKHBIA W HEMOJIBMXKHBIM OJIOK, HAKJIOHHAsl TUIOCKOCTh C OIMOPOM Ha
JTATAKTUYECKAN MaTepUall,

XapaKTepU30BaTh MPUHITUIIBI ICHCTBUS U3YUYCHHBIX PHUOOPOB U TEXHUYECKUX
YCTPOMCTB MOCIIE MPEIBAPUTEIHHOTO OOCYKIEHUS C IEIaroroM ¢ Oopoi Ha X
onmucanus (B TOM 4YHCJE: TOAIMIUITHAKH, YCTPOHCTBO BOJONPOBO/IA,
THIPABINYECKUHN TIPecc, MAHOMETP, BBICOTOMED, TIOPIITHEBOM HACOC, apEOMETP),
UCIIOJIb3Ysl 3HAHMUSI O CBOMCTBaX (DU3MYECKUX SIBICHUW U HEOOXOJIUMBbIE
(bu3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI / HaXOAUTh MH(POPMAIUIO O MPHMEPax MPAKTUICCKOTO
WCIOJIB30BaHUS (PU3UYECCKUX 3HAHUH B MIOBCETHEBHOM KU3HH JUTSI 00CCTICUCHUS
0€30MacHOCTH MpHU 00paIlEeHUU ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHUsl 3/10POBbsi U COOJIIOJICHUS HOPM SKOJOTHYECKOTO IMOBEJACHUS B
OKpY>KarolIen Cpene;

OCYILIECTBJISATH C TIOMOIIBIO MeJarora 0T0Op UCTOYHUKOB MH(OpPMALIUK B CETH
NuTepHET B COOTBETCTBHM C 3aJaHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINUXCS 3HAHWA W MyTEM CpPaBHEHUS Pa3IUYHBIX MCTOYHUKOB BBIJCIISTH
uH(OpMAITNIO, KOTOpas SBISACTCS MPOTHBOPCYUBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

WCIIOJIB30BaTh TPU BBINOTHEHUH YYE€OHBIX 3aJaHUN Hay4YHO-TIOMYJISIPHYIO
JUTEPATypy (U3HUECKOTO COJCP)KAaHMS, CIPABOYHBIC MaTEPHAIBI, PECypChI
cetu  UHTepHeT; BiajgeTh NpuéMaMH  KOHCIIEKTUPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIUU U3 OJTHON 3HAKOBOM CUCTEMBI B JAPYTYIO;
CO3/aBaTh MO PyKOBOJCTBOM I1€/Iarora ¢ 00CyXJICHHEM IIaHa paboThl KpaTKHe
MTMCbMCHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE 2—3 MCTOYHUKOB HH(POPMAIIHH
(GU3HYECKOT0 COIePKAHUS, B TOM YHCIIC TTyOTUYHO JIeNIaTh KPaTKHUE COOOIICHUS
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O pe3yJbTaTax MPOEKTOB WM y4e€OHBIX MCCIEIOBAaHUMN; MPU 3TOM IPaMOTHO
UCII0JIb30BaTh U3YYEHHBIM MOHATUIHBIN anmapaT Kypca QU3MUKH, CONPOBOXKAAThH
BBICTYIUIEHUE NIPE3CHTALIUEN;

— TMpU BBIIOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAHUU IO PYKOBOJCTBOM
nejarora pacupelenisaTb O0043aHHOCTM B Ipyldle B COOTBETCTBUM C
IIOCTaBJICHHBIMHA 3a/1a4aMH, CJIEIUTh 3a BBIOJHEHHEM IUIaHA JCHCTBHM,
aJIecKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIAJ B JIEATEIbHOCTh TPYIIIIHI;
BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, YYUTBIBAS MHEHHUE
OKPYKarOIIUX.

8 KJIACC
[IpenmeTHBIe pe3ynbTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI  OTPa)KaTh
c(hOpMHPOBAHHOCTh y 00YYAIOLIUXCS] YMEHHUI:

— OPHUEHTUPOBATHCS B MOHATUAX U ONEPUPOBATh MU Ha OA30BOM YpOBHE: Macca
U pa3Mepbl MOJEKYJ, TEIJIOBOE IBMXKEHHE aTOMOB U MOJICKYJI, arperaTHble
COCTOSIHUS BEIECTBA, KPUCTAUTMYECKUE M aMOp(HBIEC Tena, HACHIIICHHBIN |
HEHACBIILICHHBIN Map, BIAXXHOCTh BO3yXa; TEMIEPaTypa, BHYTPEHHSS SHEPTHS,
TEIJIOBOW JIBUTATEIIb; BJIEMEHTAPHBIA AJIEKTPUUYECKUNA 3apsl, DIIEKTPUYECKOE
MoJie, MNPOBOJHUKU U JUAJIEKTPUKH, IOCTOSHHBIA DSJIEKTPUUECKUUA TOK,
MarHuTHOE MOJIE;

— pas3nuyaTh SBJICHUS IIOCJE TMPEIBAPUTEIBHOIO OOCYXKICHUS C TeJaroroM
(TeruioBoe pacuIMpeHue/ckaThe, Teronepeaada, TEIJIOBOE pPaBHOBECHE,
CMayuBaHUE, KaNWJUISIPHBbIE SBJICHUS, UCHApPEHUE, KOHICHCALMS, IJIABICHUE,
KpUCTAJLIIU3aus (oTBepaeBaHuE), KHUIIEHUE, Terionepeaaya
(TETIONPOBOAHOCTh,  KOHBEKIMSA,  U3JIyY€HHUE);  JJEKTpu3alus  Tel,
B3aUMOJICICTBUE 3apsiiOB, JIEUCTBUSI JJIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aMMOJCHCTBUE MAarHUTOB, JEWCTBUE MAarHUTHOTO  IOJs
Ha TMPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAas WHAYKIMS) IO OMUCAHUIO HUX
XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
busnueckoe sSBICHUE;

— pacro3HaBaTh C TIOMOIIBIO TIEJAarora MPOSIBICHHE HW3YYCHHBIX (PU3NUYECKUX
SBJICHUN B OKPYXAIOIlIEM MHUpE, B TOM YHUClie (PU3NYECKUE SIBJICHUS B MPUPO/IE:
MOBEPXHOCTHOE HATSXKCHUE U KAMWUISPHBIC SIBIICHUS B IPUPOJIC, KPUCTAIIIBI B
npupozae, wuznyuenue ConHIA, 3aMep3aHue BOJOEMOB, MOPCKHUE OpH3HI,
oOpa3oBaHHWE€ pOCHI, TyMaHa, WHEs, CHEra; »JJCKTPUYECKUE SIBJIICHUA B
atMocdepe, IIEKTPUYECTBO JKUBBIX OPTaHU3MOB; MAarHUTHOE IOJie€ 3E€MIIH,
Jpeid TMOTOCOB, PO MATHUTHOTO TOJS JUISl JKU3HU Ha 3emiie, TMOJISIPHOE
CUSITHUE; TIPU 3TOM MEPEBOJAUTh MPAKTUYECKYIO 3a/1ady B YYEOHYIO, BBIIETSATH
CYILIECTBEHHbBIE CBOMCTBA/TIPU3HAKHN (PU3UYECKUX SIBICHUM;

— OMNWCHIBATH TOJ PYKOBOJCTBOM Iie/larora ¢ OOCYXJCHUEM IuIaHa paboThl
W3YYCHHBIC CBOWCTBA TeN U (PU3WYECKUE SBICHUS, WCIONB3YS (HU3HUIECCKUE
BEJIMYMHBI (TeMIeparypa, BHYTPEHHSII OHEPIHs, KOJWYECTBO TEIJIOTHI,
yJelibHasl TEIUIOEMKOCTh BEIECTBa, yJeIbHAs TEIJIOTa IJIABJICHUS, YeIbHas
TEIJI0Ta mapooOpa3oBaHus, yJeabHas TEIIOTa CrOpaHus TOILJIMBA,
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KOA(QQUIMEHT T0JIE3HOr0 JEHCTBUS TEIJIOBOW MAalMHBI, OTHOCHUTEJIbHAs
BJIQXKHOCTh BO3/yXa, OJJIEKTPUYECKHM 3apsj, CHJIa TOKa, 3JIEKTPUYECKOE
HaIpSDKEHUE, CONPOTHBIICHHE MPOBOAHMKA, YJEIbHOE COIPOTHBIICHHE
BEIIECTBAa, paboTa M MOIIHOCTh JJIEKTPUYECKOTO TOKa); IPHU OINHUCAHUU
NpaBWIbHO TPaKTOBaTh C MOMONIbIO mejnarora (U3HYECKUl  CMBICT
UCIIOJI3YEMBIX BEJIMYMH, OOO3HAYEHUs W EAMHMIBI (PU3MYECKUX BEJINYMH,
HaxXoAUTh (OPMYJIbl, CBS3bIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEJIUYHMHY C
JPYTMMHU  BEJIMYMHAMH, CTPOUTh TpadUKUd M3YyUYEHHBIX 3aBUCUMOCTEH
(U3UYECKHUX BEJIUYUH;

OINPEIEIISTh MOCHE MPEABAPUTEIBHOIO 00CYXKIEHUS C I1e1aroroM CBOicTBa Tell,
¢usnyeckue SBICHUS W MPOLECCHl, MCMOIb3Ys] OCHOBHBIE TOJOXKEHUS
MOJIEKYJISIPHO-KUHETUYECKON  TEOpUM  CTPOEHUs  BEUIeCTBa,  MPUHIUI
CYIEpIO3ULIMHU OJIEH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja,
3akoH Oma g yyacTka LenH, 3axkou [{owcoynsa—Jlenya, 3aKOH COXPAHEHUS
DHEPruM; HpPHU 3TOM HAXOAUTH CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U €ro
MaTEMaTUYECKOE BBIPAKEHHE C ONOpPOM Ha LHU(PPOBBIE 00pa30BATEIbHbIE
pecypcesl;

COOTHOCHUTb I10/1 KOHTPOJIEM IeJjarora (pu3ndeckue MmpoLecchl U CBOICTBA Tell,
B TOM YHCJIE U B KOHTEKCTE CUTYallui MPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa,
IpU MOMOIIM TEJarora BBISABISTh NMPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00bsiICHEHHE U3 1—2 TOTMYECKUX 1IAaroB ¢ OMOpoi Ha 1—2 M3Y4YEeHHBIX CBOMCTBA
¢du3nyeckux ABICHUHN, PU3NYECKUX 3aKOHOB WJIK 3aKOHOMEPHOCTEH;

pelIaTh TUIOBBIE pacyETHBIE 3a7aun B 1—2 nelCTBUS C ONMOPOM Ha aJrOpPUTM,
IPeIBAPUTEIBLHO PAa300paHHbI COBMECTHO C MEJArOroM, UCIOJIb3ys 3aKOHbBI U
(dbopMyIibl, CBA3BIBAIOIIKE (PU3UUECKHUE BETMUHUHBI: HA OCHOBE aHAIM3a YCIOBHS
3aaul 3alHiChbIBaTh KPATKOE YCJIOBUE, BBIABIATH HEAOCTATOK JAHHBIX IS
pelIeHHs] 3a/ayu, BbIOMpATh 3aKOHbI U (OPMYNbl, HEOOXOAUMBIE Uil €€
pelIeHMs, NPOBOAUTH pPAacuy€Tbl W CPAaBHUBATh IIOJIYYEHHOE 3HAYEHUE
(¢u3nyecKoi BETUYMHBI C U3BECTHBIMU JIaHHBIMU;

UMETh IPEACTaBICHUE O MpOoOJIeMax, KOTOPblE MOKHO PEHIMTh IPU MOMOIIU
(GU3HYECKMX METOJOB IMOCJIE MPEeABAPUTEIHHOIO OOCYXJIECHUS C TEeAaroroM;
UCIIOJIb3YsI ONTMCAHNE UCCIIET0BAaHHUS, BBIICIATH IPOBEPSEMOE MPEAIOIOKEHNUE,
OLICHMBAaTh IIPaBUJIBHOCTh IIOpSAJIKA IIPOBEICHUS MCCIEIOBAaHUA, J€laTh
BBIBOJIbL;

yMETh HaXOJUTh C MCIOJIb30BAaHUEM HHU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI IO HAOMIOJICHUIO (PU3UYECKUX SIBICHUN WM (PU3MUECKUX CBOMCTB TEN
(KanwUIsIpHbIE SIBJICHUS, 3aBUCUMOCTb JABJICHHUS BO3JyXa OT €ro o0béMa,
TEeMIIepaTyphl; CKOPOCTH MPOLIECCa OCTHIBAHUSI/HATPEBAHMS MIPU U3ITYYEHUH OT
[[BETa M3JIYYAIOIIEH/TIOTTIOMAIOIEH TOBEPXHOCTH; CKOPOCTh UCIIAPEHHSI BOJBI
OT TEMIEPATYPHI )KUAKOCTH U IJIOIIAN €€ TOBEPXHOCTH; JIEKTPU3ALMS TEI U
B3aMMOJICHCTBUE DJIEKTPUUYECKUX 3apsAJIOB; B3aMMOJIEHCTBUE MOCTOSHHBIX
MarHuTOB, BU3yaJIU3al[ysl MArHUTHBIX NOJIEH MOCTOSHHBIX MAarHUTOB; IEHCTBUS
MarHUTHOTO NOJISL HA POBOJHUK C TOKOM, CBOIMCTBA 3JIEKTPOMAarHuTa, CBOMCTBa
AIIEKTPOJIBUTATENS IOCTOSIHHOTO TOKA): (hOpMyIHpoOBaTh IPOBEPSiEMBbIE
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MPEANOI0XKEHUs, COOUpaTh YCTAHOBKY U3 NPEIJIOKEHHOT0 O0OpYAOBAaHHS C
OMOpPOI Ha CXEMy; OMHCHIBATH XOJI ONBbITa M (HOPMYIHPOBATH BBIBOJBI O]
PYKOBOJCTBOM II€/1arora;

UMETb MPEJICTABICHUS O U3MEPEHUH TEMIIEPATYPbl, OTHOCUTENbHOH BIIaXKHOCTU
BO3/lyXa, CUJIbl TOKA, HAIIPSDKEHUS C UCTIOIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYUKOB (U3WYECKUX BEIMYMH; TPU TIOMOIIM TeAarora CpaBHUBATH
PE3yNIbTAaThl U3MEPEHUN ¢ YUETOM 3aJaHHOW aOCOIFOTHOM MOTPEITHOCTH;
IPOBOJUTH COBMECTHO C TI€IaroroM HCCIEJ0BAaHUE 3aBUCUMOCTH OJHOU
¢u3nYecKoil BEIMYMHBI OT APYrOd C HCIOJB30BAHHEM MPSIMBIX H3MEpPEHUI
(3aBUCUMOCTh  COTIPOTHUBIICHUS TPOBOJHMKA OT €ro JUIMHBI, IJIOMAAN
MOTIEPEYHOI0 CEYEHHUsI U YJEJIBHOIO CONMPOTUBIICHUS BEIIECTBA MPOBOJHHKA;
CWJIbl TOKa, MIYIIETO Yepe3 IMPOBOJHMUK, OT HAIpPSIKEHUS Ha IMPOBOJHUKE;
UCCJIEIOBAaHUE  TOCIEIOBATEIbHOTO W MapajuiebHOTO  COEJUHEHUU
IPOBOJHUKOB): TUIAHUPOBAaTh HCCIEJOBaHHE, COOMpAaTh YCTAHOBKY U
BBITIOJIHATD U3MEPEHUS 10 PYKOBOJICTBOM I€/Iarora, Cieays NpeyioxKEHHOMY
TU1aHy, GUKCUPOBATh PE3yabTaThl MOTYYCHHON 3aBUCUMOCTH B BHJIC TAOJIHII U
rpauKoB, JIeNaTh BEIBOJBI IO PE3yJbTaTaM UCCIEIOBAHUS MOCIE 00CYKICHUS
C Mearorom;

COOTHOCUTh KOCBEHHbIE HU3MEPEeHHUS (U3MUECKUX BENIMYUH (yAelbHas
TETUIOEMKOCTh BEIIECTBA, COMPOTUBJICHHUE MPOBOJHHKA, pabOTa M MOIIHOCTh
AIIEKTPUYECKOTO TOKAa): C TMOMOIINBIO0 TMeaarora IUIAHUPOBATh H3MEPEHUS,
coOMpaTh  SKCIEPUMEHTAJIBHYIO  YCTAHOBKY, CIEAys  MPEeUI0KEHHON
WHCTPYKINH, U BEIYUCIIATH 3HAUCHHUE BEJIMYMHBI,

coOiI0aTh NpaBWiIa TEXHUKH O€30MAaCHOCTU MpU paboTe C J1adopaTOpHBIM
000pyIOBaHHEM IOCIIE MPEABAPUTENHLHOTO OOCYXKICHUS C IEAArOroM;
COIMOCTABIIATh C TMOMOIIBI0 TIEAarora MPUHIUIBI JACUCTBUS HU3YUYEHHBIX
pUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOI HA UX OMUCAHUs (B TOM YHUCIIE:
cUCTeMa OTOIUICHHS JOMOB, TUTPOMETp, TapoBas TypOWHa, ammepMmeTp,
BOJIbTMETpP, CUETYMUK OIJIEKTPUUYECKOW DHEPrUH, DIEKTPOOCBETHUTEIbHBIC
npuboOphl, HArpeBaTeNbHBIC AJIEKTPOINPUOOPHI (MPUMEPHI), SICKTPUUIECCKUE
NPEeIOXPAHUTEU; DJIEKTPOMATHUT, AJIEKTPOJBUTATENIb TOCTOSHHOTO TOKA),
UCTIONB3YSl METOJUYECKHE MaTepuaibl O CBOMCTBaX (PU3WYECKUX SIBICHUU U
HE00X0aUMbIe (PU3MYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MOCJE MPEABAPUTEIILHOIO OOCYKIEHHs C MEJaroroM MpocThie
TEXHUYECKUE YCTPOWCTBA H W3MEpHUTEIbHbIE NPUOOPHI TO CXemMaM W
CXEMaTUYHBIM PUCYHKaM (SKUJIKOCTHBIH TEPMOMETP, TEPMOC, IMCUXPOMETP,
TUTPOMETp, JABHUraTelb BHYTPEHHErO CrOpaHMs, O3JIEKTPOCKOI, peocTar);
COCTaBIIATh CXEMbI JJIGKTPUYECKHX LeMel ¢ MOocIeAoBaTeNbHbBIM U
napauieNbHBIM COSAMHEHUEM SJIEMEHTOB, COOTHOCS YCIIOBHBIE O0O3HAYEHUS
AJIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH MPUMEPHI/HAXOAUTh HH(POPMALMIO O IpHUMEpax HPaKTHUECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUH B MOBCEIHEBHOM MKU3HU JUIsl 00eCTICUeHUS
0€30MacHOCTU MPU 00OpaLIEHUH C MPUOOpPaMHU U TEXHUYECKUMHU YCTPOHUCTBAMH,
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COXpaHEHUsI 3/I0POBbsi U COOJIIOJIEHUS HOPM HKOJIOTHYECKOTO TMOBEACHUS B
OKpY>KarolIen Cpee;

— OCYILECTBIIATh C IMOMOILIBIO IMeJarora MOUCK UHGpoOpMaUu (HUIUIECKOTO
colepkaHusi B ceTu VIHTepHeT, Ha OCHOBE HMMEIONIMXCS 3HAHUN U TyTEM
CpaBHEHUS JIOTOJHUTEIbHBIX MCTOUYHUKOB BBIACIATh MH(POPMALIUIO, KOTOpas
SBIIICTCS IPOTHBOPEYNBOM MM MOKET OBITH HEJOCTOBEPHOM;

— HWCTOJB30BaTh MPU BHITOJTHCHUN YYEOHBIX 3aJaHW OTOOpPAHHYIO IEIarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY (GU3HUECKOTO COJCp>KaHUs, CIPaBOYHBIE
MaTepHalibl, pecypchl cetu HTepHET; BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS
TeKCTa, Mpeodpa3oBaHus HHPOPMAIIMH W3 OJJHOW 3HAKOBOW CHCTEMBI B JPYTYIO
C OTOPOY Ha AJITOPUTM M YTOUHSIOIIHNE BOIIPOCHI MEIarora;

— CO3/1aBaTh TMOJi PYKOBOJCTBOM Tiefarora C OOCYXXIEHHUEM IulaHa paldoThI
MMCbMEHHBIE M KpAaTKHWE YCTHBIC COOOIEeHHs, 00001as uH(poOpMaIuoo U3
HECKOJbKHX MCTOYHUKOB (PU3MUECKOTO COJICPXKAHUS, B TOM YHUCJIE IMyOJUYHO
MIPE/ICTABIIATh PE3yIbTAThl MPOSKTHON WIIM MCCIEI0BATEIhCKON e TEILHOCTH,
IpU 3TOM TPAMOTHO HCIIOJIb30BaTh M3YUYEHHBIN MOHSITHIHBINA ammapaT Kypca
(U3HKH, COMMPOBOXKIATH BHICTYIUICHHUE MTPE3CHTAIINCH;

— TIPY BBITIOJTHEHUN YI€OHBIX TPOCKTOB U UCCIEAOBAHUHN (PU3NUECKIX MTPOIIECCOB
MO/ PYKOBOJCTBOM II€/Iarora pachpeeNsTh OOs3aHHOCTH B TpyNIe B
COOTBETCTBUU C MOCTABJICHHBIMU 3a/layaMU, CJIEJAUTH 3a BHINOJHEHUEM ILJIaHa
JEHCTBUN U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATh COOCTBCHHBIN BKJIA B
NESITETHHOCTh TPYIIBI; BBICTPANBaTh KOMMYHUKATHBHOE B3aWMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

9 KJIIACC
[IpenmeTHble  pe3yibTaThl Ha 0a30BOM  YPOBHE  JOJKHBI  OTpa)aTh
c(OpMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHUM:

— OpPUEHTUPOBATHCSA B MOHATHSAX WU ONEpUPOBaTh MMHU Ha 0a30BOM YPOBHE:
cuctemMa oOTcuéra, MaTepHalibHash TOYKa, TPAEKTOPHUS, OTHOCUTEIHHOCTb
MEXaHUYECKOTO JABWKEHMS, neopmarusi (ympyras, IjlacTU4yeckas), TPEHHE,
YeHmpocmpeMumenvHoe YcKopeHue, HEBECOMOCTb M TNEPEerpy3Kd; LEHTP
TSOKECTH; aOCONIOTHO TBEPAOE TENo, IEHTP THKECTH TBEPAOrO Teua,
paBHOBeCHE; MeEXaHUYECKHME KojieOaHUs ¥ BOJHBI, 3BYK, MH(Pa3BYK
U YJIbTPa3BYK; 3JIEKTPOMAarHUTHBIE BOJHBI, LKA 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh U JIaIbHO30PKOCTb, CHEKMPbl UCHYCKAHUS U NO2TOWEHUS,
anbda-, 6eTa- U raMMa-U3Ty4YeHUs, U30TOMBI, A/IepHasi YHEPTreTUKA;

— COOTHOCHUTbH SIBIICHHS TIOCJE MPEABAPUTENHHOTO OOCYXKIEHUS C MeIarorom
(paBHOMEpHOE U HEpaBHOMEPHOE PSIMOJINHEMHOE JBUKEHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JIBUKEHHUE, CBOOOJHOE MaJeHHe Ted,
PaBHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBHE TEJ, PEAKTUBHOE
JBUKEHUE, KoJjiebaTeIbHOE JIBJKEHHE (3aTyXalolllue M BbIHYKJEHHBIE
KoneOaHusl), PE30OHAHC, BOJHOBOE  JIBUKEHHE, OTpPaXCHHE  3BYKa,
MPSIMOJIMHEMHOE PACTIPOCTPAHEHHE, OTPAXKEHUE U MTPEJIOMIICHUE CBETA, MOJTHOE

29



BHYTpPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHHE OEJIOr0 CBETA B CIIEKTP U CIIOKEHHE
CTIEKTPaJbHBIX IIBETOB, TUCIEPCUSI CBETA, €CTECTBEHHAs PaJHOAKTHUBHOCTD,
BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa U3Iy4YeHHUs) 10 OIUCAaHUIO0 UX
XapaKTEpPHbIX CBOWMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
(bu3nuecKoe sBJICHUE;

pacmo3HaBaTh C TMOMOIIBIO TEJarora MpPOSBICHUE H3YyUYEHHBIX (PU3UUIECKHX
SBJICHUI B OKpY’KaroIleM Mupe (B TOM uncie Gu3nyecKue SBICHUs B IPUPO/IE:
OPUJIUBBl U OTJIMBBI, ABM)KEHHE IIaHET COJIHEYHOM CUCTEMBI, PEAKTHBHOE
JIBIDKCHHE  JKUBBIX  OPraHU3MOB, BOCHPHUSTHE  3BYKOB  YKHBOTHBIMH,
3eMJICTPSCEHUE, CECMUUECKHUE BOJHBI, IIyHAMH, 3X0, IIBETa TEJ, ONTUYECKUE
SIBJICHUS B IPUPOJIE, OMOJIOTHYECKOe JeMCTBUE BUIUMOTO, YIbTPadruoIeTOBOIO
U PEHTTEHOBCKOTO W3JIYyUY€HWH; €CTECTBEHHBIM PaJUOAKTHBHBIA  (OH,
KOCMHYECKHE JIyYH, PaJUOAKTHBHOE W3IYYCHHE MPUPOJIHBIX MHUHEPAJIOB;
JIeCTBUE PAIMOAKTUBHBIX M3JIYUEHHH HAa OpPTaHU3M YeJIOBEKa), IPH 3TOM IOJ
PYKOBOACTBOM II€Aarora MEPEeBOAUTh IPAKTHUUECKYIO 3ajadyy B Y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKH (DU3HUECKUX SIBICHMUIA;
ONMHCHIBATh TOJI PYKOBOJCTBOM MeAarora ¢ OOCYXJEHHEM IulaHa paboThI
U3yYEHHBbIE CBOWCTBA TeN U (PU3MUECKHE SIBICHHUS, UCIOJB3Ys (hr3HuecKue
BEJIMUYUHBl (CpeIHssi U MIHOBEHHass CKOPOCTb Teja IPU HEPABHOMEPHOM
JBI)KCHHUH, YCKOPEHHE, TIepEeMENIeHNe, TyTh, YTI0Bas CKOPOCTh, CUJIa TPEHHUS,
CHJIa YIPYTOCTH, CUJa TSXKECTH, YCKOPEHHE CBOOOJHOIrO MajJeHHs, BeC Tea,
UMIYJIbC TEJla, HWMIIYJbC CHJIBl, MeXaHudeckas padoTa M MOIIHOCTb,
NOTEHIIMATbHASL DHEPIrHUs Tela, TMOAHITOTO0 HaJ TMOBEPXHOCTHIO 3EMIIH,
NOTEHIMATbHAsT HEPTUS CXKATOU MPYKHUHBI, KWHETHUECKAs SHEPrus, MOJIHas
MEXaHUYEeCKash HHEeprusi, MepUoJ] M 4YacToTa KoJeOaHWW, JJIMHA BOJIHBI,
TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelh MPEIOMICHUS
Cpelpl); TpPU ONHUCAHWU C TIOMOUIBI0 YYHUTENS TMPaBUIBHO TPAaKTOBATh
(Gu3NYEeCKUl CMBICI HUCHOJB3YEMbIX BEJIWYMH, OOO3HAUYEHHS U EIUHUIIBI
(¢u3nyecKux BEIMYMH, C ONOPOH Ha METOAMYECKHX MaTepuajl HaXOIUTh
dbopMyIbl, CBA3BIBAOIIKME JAHHYIO (U3UYECKYI0 BEIMYUHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh TpaduKU M3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKHX
BEJIMYUH;

XapaKTepU30BaTh IOCIE MPEABAPUTEIBHOTO OOCYKIEHUS C IeJarorom
CBOICTBA TeT, (PU3MUECKUE SIBICHUS U MTPOLIECCHI, HCTIONb3Ys 3aKOH COXPAaHEHUS
SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHIUI CYNEPHO3UIUN CHII,
IOPUHLIMII OTHOCUTENBHOCTH [anuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI
UMITYJIbCa, 3aKOHBI OTPaXEHUS W TMPETOMIICHHUS CBETa, 3aKOHBI COXPAaHEHUS
3aps0BOTO M MAacCOBOTO YHUCEIN MPH AJIEPHBIX PEAKIUAX; MPU 3TOM HAXOAUTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA M €ro MaTeMaTU4YeCKOE BBIPAXKEHHUE C
ornopoi Ha 1u(poBbIe 00pa3oBaTEIbLHBIC PECYPCHI;

COOTHOCHUTH I0/I KOHTPOJIEM Tefarora Gu3ndeckue Mmporecchl U CBOMCTBA Tell,
B TOM YHCJI€ U B KOHTEKCTE CUTYyallui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH TIPU TOMOIIM [€Jjarora NpUYMHHO-CIIEACTBEHHbBIE CBSA3M, CTPOMUTH
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oOBbsCHEHHWE M3 2—3 JIOTUYECKUX IIIaroB ¢ ONOpPOM Ha 2—3 HU3YYEHHBIX
CBOICTBa (PM3HUECKUX ABJICHHUM, ((U3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEMH;
pelaTh THIOBbIE pacy€THbIC 3a7auu B 1—2 NEHCTBUS C OMOPOM Ha aNTOPHTM,
peIBapUTEIbLHO Pa300pPaHHBIN COBMECTHO C, MCIOJIb3Ys 3aKOHBI U (POPMYIIbI,
CBsI3bIBatONIME (DM3MUECKUE BEIUYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJaud
3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTAIONIME WM W30BITOYHBIE
JaHHBIC, BBHIOMPATh 3aKOHBI W (OPMYINbI, HEOOXOIWMBIE I pEHICHHUS,
MPOBOJUTH PACUY€Thl M OIEHUBATH C TMOMOIIBIO YUYUTENS PEATUCTUYHOCTD
MOJTy4YEHHOTO 3HAUCHUS (PU3NUYECKON BETNIMHBI

UMETh TPEACTaBICHUE O MpoOJieMax, KOTOPhIE MOXKHO PEIIUTh MPHU TTOMOIIU
¢u3nYecKuX  METOJOB; HCIONb3ysd ONUCAaHUE HCCIEAOBaHUSA, IMOCIe
MPEeIBAPUTEIBLHOTO OOCYXKJACHHSI C TEJaroroM BBIACIATH IPOBEPSIEMOE
NPEINONIOKeHNEe,  OLIGHWBAaTh  MPAaBWJIBHOCTh  TMOpPSAKA  MPOBEACHUS
UCCIIEIOBAHMS, JIeNIaTh BBIBOJIbI, MHTEPIPETUPOBATh PE3YIbTaThl HAOIIOACHUI
U OTIBITOB;

YMETh HAXOJUTh C HCIOJb30BaHUEM HHUQPPOBBIX 00pa30BATENbHBIX PECYPCOB
OMBITHI 1O HAOIOACHHUIO (PU3UYECKUX SBICHUN WIH (PU3NYECKUX CBOMCTB Tel
(u3yyeHwe BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHUS HHEPruH;
3aBUCUMOCTh NEpHOJa KoJIeOaHUM MPYKUHHOTO MasiTHUKAa OT MAacChl Tpy3a U
KECTKOCTU TPYKUHBI W HE3aBUCHMOCTHh OT aMIUIMTY/Abl MajbIX KOJCOAaHMIA;
NPSIMOJIMHEMHOE PaCIPOCTPAHEHUE CBETA, PA3JIOAKEHUE OEJIOro CBETA B CIIEKTD;
U3y4eHHE CBOMCTB M300paKEHUS B IJIOCKOM 3€pKajie U CBOMCTB M300paKeHUsI
npeaMera B coOuparoied JinH3e; HaOMI0JIeHHe CIUIOUIHBIX M JIMHEHYaThIX
CTIEKTPOB M3ITyUEHUS): CAMOCTOSATEIBHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa 000pyZOBaHHSA C OMOPOM HA CXEMy; OMUCHIBATH XOJ OIbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI 11O PYKOBOJACTBOM I1€/1arora;
IPOBOJUTH TPU HEOOXOAUMOCTH CEpUI0 MPAMBIX H3MEPEHUM, Oompeness
CpelHEe 3HAUYEHUE U3MEpPSAEMOW BEIUYUHBl (¢hokycnoe paccmosanue
cobuparoueti JIUH3BL); 000CHOBBIBATh BBIOOD criocoba
U3MEpPEHUS/M3MEPUTENHHOTO MPUOopa;

MPOBOJUTH COBMECTHO C MEIaroroM UCCIIeI0BaHUE 3aBUCUMOCTEN (PHU3UUECKUX
BEJIMUMH C WCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHUU (3aBHCHMOCTh MYTH OT
BpPEMEHHU NPU PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HadallbHOM CKOPOCTH; IIeproia
KOoJe0aHWil MaTeMaTUYeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCMMOCTH YTJia
OTpPaKEHHUs CBETAa OT yIJia MaJeHUs W yria MPeIOMIICHUs OT yrjia MajaeHHs):
nocine o0CyXKIeHHs 0T PyKOBOJCTBOM I€/larora MIaHUpPOBaTh UCCIIEIOBAHHE,
coOupaTh YCTaHOBKY, (PUKCHUpPOBaTh PE3yJbTaThl MOJIYYEHHOM 3aBUCUMOCTHU
bu3UYECKUX BEIWYMH B BHAEC TaOMUIl W TpaduKOB, JeidaTh BBIBOJBI IO
pe3yapTaTaM MCCIIET0BAHUS;

COOTHOCUThH KOCBEHHBIE U3MEPEHUs PU3NUECKUX BEIHUUH (CPEIHSASI CKOPOCTh U
YCKOPEHHE Tella MPU PaBHOYCKOPEHHOM JABUKEHUHU, YCKOPEHHE CBOOOIHOIO
NaJieHus, >KECTKOCTh TPYKUHBI, KOIPOUIMEHT TPEeHHs CKOJIBKCHHUS,
MexaHu4yeckas paboTa M MOIIHOCTb, 4YacTOoTa M Tepuoa KojeOaHui
MaTeMaTUYECKOTO U MPYKUHHOTO MasTHUKOB, ONTHYECKasl CHJIa cCOOMparolei
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JIMH3bI, PAJIMOAKTUBHBIN ()OH): C TOMOIIBIO TIeAarora MiIaHupoBaTh U3MEPEHUS;
cOOMpaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIIIOJHATH U3MEPEHHs, CIETys
NPEJIOKCHHOW ~ MHCTPYKIIMHM,  BBIYUCISATH  3HAYCHHE  BEJIUYHMHBI |
aHAIM3UPOBATh MOJIYYCHHbIE PE3yIbTaThl C YYETOM 3aJJaHHON MOTPENTHOCTH
VU3MEpPEHUN;

coOI0aTh NpaBWIa TEXHUKH O€30MaCHOCTU MpHU paldoTe ¢ J1abopaTOPHBIM
000pyTIOBaHHEM I0OCJIE MTPEIBAPUTEIHLHOTO OOCYXKICHUS C IEAArOroM;
COIOCTABIIATh C TIOMOILBIO T€Jarora OCHOBHbIE NPU3HAKU H3YyYEHHBIX
bu3nueckux Mojenel: MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TEo,
TOUYEYHBI MCTOYHUK CBETA, JTy4, TOHKAs JIMH3a, IUIAaHETapHas MOJAENh aToMa,
HYKJIOHHAsi MOZIeJIb aTOMHOTO $iipa C ONOPOM Ha METOJMYECKHE MaTEPUAJIbL;
XapaKTepU30BaTh IOCJIE MPEABAPUTEIBLHOTO OOCYXKIEHUS C IeJaroroMm
NPUHIIUTIBI ICUCTBUSL W3YYCHHBIX MPUOOPOB M TEXHHUUYECKHUX YCTPOWCTB C
OMOpON Ha WX OMHCAaHUA (B TOM YHWCIE: CIUIOMETpP, JATYUKHU TMOJOKEHUS,
paccTosiHUSL U YCKOPEHHS, PaKeTa, HXOJIOT, OYKH, MEepPUCKOMN, (poToammapar,
ONTUYECKHE CBETOBOJbI, CHEKTPOCKON, JO3UMETp, Kamepa Buibcona),
UCIIOJIB3Ys UG POBBIE 00pPa30BaTEIIbHBIE PECYPCHI;

UCTIOJIB30BaTh MO/ PYKOBOJCTBOM II€Iarora CXeMbl U CXeMAaTUYHbIE PUCYHKH
U3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, H3MEPUTENIbHBIX IMPUOOPOB U
TEXHOJIOTUYECKUX IMPOIECCOB NPHU PEUICHUU Y4eOHO-TPAKTUUECKUX 3aj1ay;
ONTHUYECKUE CXEMBbI Il MOCTPOCHUSI H300paKEHUM B IIJIOCKOM 3€pKajie U
cobuparoIiei IMH3e;

IPUBOJIUTH TPUMEPHI/HAXOAUTh HWH(POpPMAIMIO O TpPUMEpax MPAKTHUECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUI B OBCEAHEBHOM XKU3HU JUIsl 0OeCTICUeHUS
0€30MacHOCTH MpHU OO0pALEHNU ¢ TPUOOPAMHU U TEXHUUECKUMHU YCTPOUCTBAMM,
COXpPaHEHHUsl 3/I0pPOBbS U COOJIOJCHHS HOPM 3KOJOTHYECKOTO IOBEICHHUS B
OKpYy:Karollen cpene;

OCYIIECTBIISITH MOJI PYKOBOJICTBOM IeJarora Nouck HHGopMauu Gu3niecKoro
cojepkaHusi B ceTH VHTEpHET, caMOCTOATENbHO (OPMYIUPYsS MOUCKOBBIN
3alpoc, HaXOAWUTh MYTU  OINpEAEJeHHs  JIOCTOBEPHOCTH  IOJIYYEHHOMH
uH(OpMAIIK Ha OCHOBE UMEIOIIUXCSl 3HAHUM U TIONIOJIHUTEIbHBIX HCTOUYHUKOB,
UCIIOJIb30BaTh MPHU BBIMIOJHEHUU YYE€OHBIX 3aJlaHUi OTOOpPaHHYIO MEeJarorom
HAyYHO-TIOMYJISIPHYIO JUTEPATYPY (U3HUECKOrOo COAEp>KaHUS, CIPaBOYHBIE
MaTepuaibl, pecypchl cetu HTepHeT; BiageTh npuéMaMu KOHCIIEKTHPOBAHUS
TeKcTa, npeodpazoBanust THGOPMALIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO
C OMNOpOIl Ha aNrOpuTM M YTOUHSIONIME BOIPOCHI IEIarora; Co3/laBaTh O]
PYKOBOJICTBOM I€JIarora ¢ 00Cyk/IeHueM I1aHa paboThl TUCbMEHHbBIE U YCTHBIC
COOOIIIEHHs HAa OCHOBE MH(OpPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3HUECKOTO
CoAepKaHusl, MyOJIMYHO TPEICTABIATh PE3yabTaThl MPOCKTHOW  HIIU
UCCJIEI0BATEIbCKONM JIEATENIbHOCTH; MpPU 3TOM TI'PaMOTHO MCIOJIb30BaTh
W3YYCHHBI TOHATUWHBIA ammaparT H3yd4aemMoro pasnuena (GU3NKd U
COMPOBOXKJIATh  BBICTYIUICHHE TMpe3eHTalued ¢ y4€ToM O0COOEHHOCTEH
ayJUTOPUH CBEPCTHHUKOB.
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TEMATHUYECKOE INIAHMPOBAHUE

7 KJIACC (68 u)

BeJIMYUHBI (2 1)

dusuueckux BenuuuH. dusuueckue npubopul®

TemaTuvecknii OcHoBHBIE BH/IbI AeSITCIBHOCTH YYaIMXCS
OcHOBHO€ coJep:kaHHe . .
0J10K, TeMa (Ha ypoBHe Y4eOHBIX eiicTBHI)
Pa3nen 1. ®u3uKa u eé poJib B MO3HAHUHU OKpY:Kaiomero mupa (6 1)

du3uka — O®usuka — Hayka O mnpupoe. SIBneHus | BblsiBIeHHE OCHOBHBIX Pa3lIMUMil NPH MOMOIIM Ienarora Mexay (QU3HUEeCKMMH M XUMHUYECKUMHU

Hayka o npupoae | npupomsl  (MC®).  O®usnueckme  sBienus: | npespamenusmMu (MC — xumus).

29 MEXaHHYECKHE,  TEIUIOBbIE,  JIEKTpuucckue, | PacriosHaBaHMe W KinaccuuKamus Iocie OOCYXIEHUs C TEAaroroM IpH ITOMOIIM HaBOJSIINX

MarHuTHbIE, CBETOBBIE, 3BYKOBBIC. BOIPOCOB (DPM3MUECKUX SBICHUH: MEXaHHYECKHUX, TEIUIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX

" CBCTOBBIX.
Habmonenue u onvcanue Gpu3nveckux sBieHUi Ha 0a30BOM YpOBHE.

duznyeckne dusnueckue BEJINYHHBI. Usmepenne | Omnpeznenenue npy MOMOLIHM II€AArora LeHbl JeJIeHUs MIKalbl U3MEPUTENBHOTrO pudopa.

W3mepenne mo o0pasily mojJ pyKOBOACTBOM Meaarora JHHEWHBIX Pa3MEpPOB TEl M MPOMEKYTKOB

5 MC — 51eMeHTHI cojiepkaHusl, BKIIFOYAKOIIHE MEXKIIPEIMETHEIE CBSA3H, KOTOPHIE MOJPOOHEE PACKPHITH B TEMATHIECKOM TIAHUPOBAHHH.
¢ Kypcnsom 0603Ha4YeH yueOHBIH MaTEpHAI, KOTOPBIH H3ydaeTcs, HO He BRIHOCUTCS Ha TIPOMEKYTOUHYIO U HTOTOBYIO aTTECTAIMIO.
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THoepewnocms
CHCTEMa EIMHHUII.

,ZZeMOHcmpauuu7

1. MexaHu4eckue, TEMIOBBIE, JNIEKTPUUECKHE,
MarHUTHBIE, CBETOBBIC SIBIICHUSL.

2. ®usnyeckye npudOpsI U MpoLeaypa IPsIMbIX
M3MEPEHUI  aHaJOroBbIM U IH(POBBIM
npudopoMm.

@ponmanvuple 1adopamopHble pabomvl UIU
I1EKMPOHHAA 0EMOHCHPALUA.

1. Onpenenexnue LICHBI JieTIeHus
U3MEPUTENBHOIO npudopa (ncnone3ys
TEXHOJIOTHYECKYIO KapTy IKCIIEPUMEHTA).

usmepenuu.  MexayHapoaHas

2. W3mepenne  o0BEMAa  KUIKOCTH U
TBEPIOTO TeINA.
3. Onpedenenue pasmepos Maivix me.

BPEMEHU € yYETOM MOTPELIHOCTEN.

W3mepenmne mo o0pasimy mox pyKOBOACTBOM Iefarora 00bEéMa KUAKOCTH M TBEPIOTO Tema.
W3mepenne mo oOpasily mox pyKOBOACTBOM IIelarora TEMIIEpaTyphl MPH ITOMOIIH XHIKOCTHOTO
TEPMOMETPA U AATUMKA TEMIIEPATYPHI.

BolnonHeHne HECIOXKHBIX TBOPYECKUX 3aJaHUN C ONOpPOM Ha airopuT™, MPeABAPUTEIBHO
pa300paHHBIii C earoroM 1o HOUCKY COCOO0B U3MEPEHUSI HEKOTOPBIX (DPU3MYECKUX XapaKTEPUCTHK,
HATPUMEP, Pa3MEPOB MalbIX OOBEKTOB (BOJIOC, MPOBOJOKA), YIAIEHHBIX OOBEKTOB, OOJBIINX
PaccTOsIHUI, MaJbIX IPOMEXYTKOB BpeMeHU. OOCyXIeHNe MpeylaraéMblX CIIOCO0O0B.

EcrecrBenno-
HAy4HbII MeTOJ
no3Hanust (2 9)

Kak ¢usnka W JApyrae ecTeCTBEHHBIE
HAyKW U3y4aroT MPUPOAY. EcmecmeenHo-HayuHbill
Memoo No3HAHUA: HAOM0OeHue, NOCMAHOBKA
HAYUHO20 — GONPOCA,  GbIOGUIICCHUE — 2UNOMES,
IKCNEpUMeHm no nposepke 2unomes, 00vsCHEeHUe
Habwoaemoeo senenus. Onucanue Gusuyeckux
SGNEHULL C NOMOUbIO MOOEEll.

[Mpeamet u MeTOIBI PUBUKH.
Hemoncmpayuu

1. Onpenenenre MOrpemHOCTH
IKCIIEPUMEHTA.

BeiaBrmkeHre runores rnocie npeIBapuTenbHOro 00CYKISHHS C IIeJaroroM, 00bsICHSIOMINX MPOCTHIE
SIBIICHUS, HAIIpUMED:

— [0YEeMY OCTaHABJIMBAETCS ABMXKYIIEECS [10 TOPU30HTAIBLHON IOBEPXHOCTH TEIIO;

— [0YEMY B JKapKyO II0roJy B CBETJION OAEK/E NPOXIaJAHEN, YeM B TEMHOM.

Br160p crioco60B pOBEPKH TUIOTE3 U3 MPEIOKEHHBIX TIEarOroM.

HaGmonenne mnpeyioeHHBIX I1€1aroroM HCCIEeIO0BaHUH IO IPOBEPKE KaKOW-ITMOO THIIOTE3bI,
HarpuMmep: JaJbHOCTh IMONETA IIapuKa, IMYIIEHHOTO T'OPH3O0HTAIbHO, TeM OoJblie, yeMm Oolblie
BBICOTA ITyCKA.

ITocTpoeHre COBMECTHO C MEAroroM MpocTeHmmnx Moaeneld pu3ndeckux sBiIeHui (B BUIE PUCYHKOB
WM CXEM), HallpIMep TNaJIeHne MpeAMeTa; IPSIMOINHEHHOE pacpoCcTpaHEHHE CBETa.

Pa3nen 2. IlepBona

YajibHbIe CBefenusi 0 crpoenun Beurecrsa (5 u)

Crtpoenne
Bemrecrna (1 u)

CrtpoeHHe BeIEeCTBa: aTOMbl U MOJEKYNBI, UX
pazmepul. Onvimol, dokazvigarouue OUCKpemHoe
cmpoeHue seuecmed.

Dpoumanvuvie nabopamopnvie padomvl u

HaOmonenne u nHTEpIpeTanysi COBMECTHO C IIEJarOrOM ONBITOB, CBHIETEILCTBYIONINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHH BEILIECTBA: OIBITHI C PACTBOPEHHEM Pa3JIMUHbIX BELIECTB B BOJE.

OreHKa IpU MTOMOIIM TEXHOJIOTHYECKOH KapThl Pa3MEpOB aTOMOB M MOJIEKYJ C HMCIOJIBb30BAHHUEM
(ororpaduii, moTydeHHBIX HA ATOMHOM CHIIOBOM MUKpockore (ACM).

OrmpeneneHue nocie NPeABAPUTEILHOT0 00CY)KICHHS C ITeJaroroM pa3mMepoB MaJIbIX Tell.

7 Bee JlemoncTpanuu u JlabopaTopHble paboThl, IPECTaBICHHBIE B CONCPKAHUM, TOMYCKAeTCA(MOXKHO) MIPOBOANUTH, UCIIOIB3YS HH(POPMAIIMOHHBIE U AICKTPOHHBIE TEXHOJIOTUH (LIU(POBbIE
00pazoBaTenbHbIE PECyPChI).
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onsimui®.
1. Omenka quameTpa aTomMa METOAOM PsIoB (C
Ucrob3oBaHueM (ororpaduii).

JBu:keHue

M B3aMMOJEHCTB
He YacTull
BeuecTna (2 4)

JBrxenue yactull BemecTBa. CBsI3b CKOPOCTH
JIBIDKEHUSI YaCTHIL[ ¢ TeMIepaTtypoi. bpoyHoBckoe
nerkeHue, muddysusa. Bzaumoodeiicmsue uacmuy
sewjecmea: NPUMAdICeHUe 1 OMmMaiKugaHue.

Hemoncmpayuu

1. HaGmrorenrie OpOYHOBCKOTO JABIDKCHHS.

Dpoumanvuvie nadbopamopHvie padomovl u
onvimul

1.0mpiTel MO HAOIIOACHHUIO

pacuInpeHust ra3oB.
2.0mbITHl IO OOHAPYXKEHHIO JEHCTBHS CHII
MOJIEKYIISIPHOTO IPUTSDKEHUSL.

TCILIOBOI'O

Habmonenne n o0bsicHeHHE P TOMOIIH TTefarora OpOyHOBCKOTIO ABM)KEHUS U sABIeHUs 1 dysum.
[TpoBeneHre u OOBSCHEHHE C OMOPOI Ha AJTOPUTM, NMPEABAPHUTEIBHO Pa300paHHBIM C IEAaroroM
OIIBITOB 110 HAOJIIOICHUIO TEIIOBOT'O PACIIMPEHHUS Tra30B.

IIpoBeneHne n OOBSCHEHHWE OIBITOB C OMOPOH HA ANTOPUTM, MPEIBAPUTEIBLHO Pa30OpaHHBIA C
MEeIaroroM Mo OOHAPYKEHHIO CHII MOJIEKYIISIPHOTO IPUTSDKEHHUS M OTTATKUBAHUS.

ArperaTHsble
COCTOSTHUS
BelecTa (2 4)

ArperaTHble COCTOSIHUSI BEIECTBA: CMpOEHUe
2a308, arcuoKocmei u meépovix
(kpucmaniuveckux) men. Bzaumocesss medcoy
CBOUCMBAMU BEUjeC8 6 DA3HBIX aA2Pe2amHbIX
COCMOSIHUAX U UX  AMOMHO-MOLEKYVISIPHbIM
cmpoeruem. Ocobennocmu azpe2amHuix
COCMOSIHULL BOOWL.

Jemoncmpayuu

1. Habmronenue nuddy3nn.

Onwcanue 1noj pyKoBOJCTBOM Iefarora (C UCIoIb30BaHUEM MIPOCTBIX MOJIENEiT) OCHOBHBIX PazIHIuid
B CTPOEHUHU ra30B, )KUJKOCTEH U TBEPABIX Tell.

HavanbHble mnpeacTaBiIeHUST O MajOd CKHUMAEMOCTH JKMJIKOCTEW W TBEPIBIX Tei, OOJBIION
C)KUMAaeMOCTH Ta30B.

OObsicHeHne Ha 0a30BOM YpOBHE I10JI KOHTPOJIEM II€Aarora 0 COXpaHeHWH (GOpMBI TBEPIBIX TN H
TEKY9IECTH >KUAKOCTH.

HaGirogenue 3a onbITamMH, 10Ka3bIBAIOIIMMH, YTO B TBEPIOM COCTOSIHUH BOJIBI YaCTHIIBI HAXOAATCS B
CpeAHeM Aajblie APYT OT Apyra (IWIOTHOCTh MEHBIIE), YEM B JKHIKOM.

VYcraHoBineHHME ¢ ONOpPOM Ha AUJAKTHUYECKUH MaTepuan MpPOCTBIX B3aUMOCBS3EH MEXIY

0COOCGHHOCTSMH arperaTHbIX COCTOSIHUHA BOABI M CYIIECTBOBAaHHEM BOIHBIX opranm3smoB (MC —
Ouonorus, reorpadus).

Paznen 3. /IpuskeHue u B3anmozaeiicteue Ted (21 4)

Mexanudeckoe
aBuskeHue (3 )

MexaHH4eckoe JABW)KEHHE. PaBHOMepHOE U
HepaBHOMepHOe IBIKeHHe. CkopocTb. Cpeowss

CKOpOCMb  NpU  HEePABHOMEPHOM  OBUNCEHUU.
Pacuér myTu 1 BpeMeHN IBIKCHHUS.
JHemoncmpayuu
1. HaOmromenne  MeXaHWMYECKOro  IBHIKEHUS

I/ICCJ'IGI[OBaHI/Ie PABHOMCPHOI'O ABMXKCHHUA WU OINPEACIICHNUE €ro IMPHU3HAKOB ITOCIC NPCABAPUTCIBHOI'O
O6CY)KI[€HI/I$[ C I€aarorom.

HaOmonenne HepaBHOMEPHOTO IBIKEHUS M ONPE/IENICHHE €r0 OTIMIHN OT pABHOMEPHOTO ABHKECHUS
TIOCIIE TIPEABAPUTEILHOTO OOCYKCHUS C TIEAaroroM.

Pelierne THMOBBIX pacyETHBIX 337ay B 1—2 NeicTBHS C OMOPOi Ha aJrOpUTM, HPEIBAPUTEIHHO
pa300paHHbII COBMECTHO C IEIaroroM Ha ONpEZETICHUE MyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO

8 31tech 1 anee NPUBOJUTCS PACLUIMPEHHBIN NepedeHb 1a00paTOPHBIX PAOOT U OMBITOB, H3 KOTOPOTO YYHUTENb JIETAET BEIOOP MO CBOEMY YCMOTPEHHIO U € YYETOM CITHCKA DKCIIEPHMEHTAIIbHBIX 3a1aHUI,
npeaaraeMbix B pamkax OI'D no dusuke.
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Tena.
2. Uzmepenue
JIBHKCHUSL.
@poumansusle 1abopamopuvie padomvt u
onvimul
1. Ompenenenne  CKOPOCTH  PaBHOMEPHOIO
NBIDKCHHS (IIApUKA B IKUIKOCTH, MOICIH
3IEKTPUYICCKOTO aBTOMOOMIS U T. IL.).
2. Onpenenenue cpenHeit CKOPOCTH
CKOJNBXEHUsT Opycka WIM LIapuKa 110
HaKJIOHHOH TUIOCKOCTH.

CKOPOCTH  HPSIMOJIMHEHHOIO

JIBYDKCHUSL.
AHanu3 npy MOMOIIX TIefarora rpahKoB 3aBUCUMOCTH ITyTH U CKOPOCTH OT BPEMEHHU.

HNuepuns, macca,
IJIOTHOCTH (4 1)

SBnenue HHEPITHUH. 3axon uHepyuu.
Bzaumooeiicmeue men xax npuyuna usmenenus
ckopocmu  dgudiceHuss mel. Macca kax mepa
unepmuocmu mena. I[lnorHocts Beuiecta. Cea3v
HIAOMHOCIU € KOAUYECMBOM MONEKYI 6 eOuHuye
00véMma sewecmaa.

Hemoncmpayuu

1. HaGnroneHue sSIBICHUS HHEPIIUH.

2. HabnroneHue mM3MEHEHUS CKOPOCTH TIPH
B3aUMOJIEVUCTBUH TEII.

3. CpaBHeHHe Macc 10 B3aUMOJICHCTBHIO TEJ.

OObsicHEHHEe NpH TIOMOIIM TEXHOJOTMYECKOW KapThl M Melarora W MPOTHO3MPOBAaHUE SIBICHUM,
00YCIIOBICHHBIX HHEpLHEH, HalpuUMep: 4TO NMPOUCXOAUT MNPHU TOPMOKEHUM WIM PE3KOM MaHEBpe
aBTOMOOWJISI, TOYEMY HEBO3MOXXHO MTHOBEHHO MPEKPATHTh JBMKEHHUE Ha BEJIOCUITEIC MIIM CAMOKATe
UT. [

HaOmionenne n 0a30BBIi aHAJIM3 ONBITOB I10J PYKOBOACTBOM II€AArora, JIEMOHCTPHPYIOIINX
U3MEHEHUE CKOPOCTH JABMKEHHUS TeNla B pe3ylabTaTe AEHUCTBHS HA HETO APYTUX Tel.

Pemenne TMNOBBIX pacuéTHBIX 3afad B 1—2 AENCTBHS C ONOPOH HA alrOpUTM, MpPEABAPUTEIBHO
pa300paHHbII COBMECTHO C TIEZIaroroM Ha OIpEeAeIeHHE MacChl Tella, ero 00bEMa 1 INIOTHOCTH.
HaOmionenne n 0a30BBI aHAJIN3 ONBITOB I10J PYKOBOACTBOM II€AArora, IEMOHCTPHPYIOIINX
3aBHCUMOCTb U3MEHEHUS] CKOPOCTH Tella OT €r0 MacChl IPU B3auMoAeHcTBUM Tell. M3mepenne Maccsl
Tela pa3IuIHbIMH CTI0CO0aMU.

OmnpezeneHre COBMECTHO C IIEIaroroM INIOTHOCTH TeJa B PE3yIbTaTe N3MEPEHMs €ro MacChl 1 00bEMa.
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Cuaa. Buael cua
(14 v)

Cuna Kak XapaKTepUCTHKA
B3amMojieiicTBus Ten. Cuia ynpyroctd W 3aKOH
I'yka. Hzmepenue cunbl c nomMowbio
OuHamomempa. SIBIeHWE TATOTEHHUS W CHIa
Tsoxkectd. Cuna msascecmu Ha Opy2ux NiaHemax
(MC). Bec mena. Hegecomocmub. CloxXKeHUE CHII,
HaIlpaBJIEHHBIX o OZIHOH MIPSIMOM.
PaBnogeiictByromas cun. Cuna mpenus. Tpenue
cKovdiceHus u mpenue noxos. Tpenue 6 npupooe u
mexuuxe (MC).

Jlemoncmpayuu®

1. Crnoxenue cui, HanpaBJICHHBIX 110 OJHOM
MPSIMOH.

2. [lemoncmpayus  cunvl
DA3TUYHBIX MAMEPUATAX.

Dpoumanvuvie nabopamopuvie padbomuvlt u

onvimol.

1. Omnpenenenrie IUIOTHOCTH TBEPOTO TeEA.

2. OnBITBI, JIEMOHCTPUPYIOLIHE 3aBUCHMOCTb
pacTspkeHust  (medopManui) TPYKHHBI  OT
IIPUJIOKEHHOU CUJIBIL.

3. OmBITHI, JIEMOHCTPUPYIOLIME 3aBHCUMOCTD
CHJIBl TPEHHs CKOJIBXKEHHS OT Beca Tena U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

yupyeocmu  Ha

M3ydeHne COBMECTHO C ITeIaroroM B3anMOJISHCTBUS KaK IPUIMHBI M3MEHEHHUS CKOPOCTH Tella WITH €TO
nedopmarum.

Omnmcanue Ha HAYaIbHOM YPOBHE PEATIbHBIX CUTYAIHid B3aNMOIEHCTBHUS TeJl C TIOMOIIBIO MOJAETIEH, B
KOTOPBIX BBOJHUTCS IMOHATHE U H300paKECHNE CHIIBI.

W3yuenne mox pyKOBOJACTBOM Iearora CHJIBI YHPYTOCTH, 3aBUCHMOCTH CHJIBI YIPYTOCTH OT
YIUIMHEHUS PE3MHOBOTO IIHYPa WM IPYXHUHBI (C TOCTPOSHNUEM rpaduKa).

AHanu3z ¢ onopoi Ha AUAAKTUYECKUH MaTepHall MoJ KOHTPOJIEM IeAarora NpakTHIeCKUX CUTYaIHi,
B KOTODPBIX TPOSIBIISICTCS AEHCTBUE CHIIBI yNpPYrocTu (YHOpyroctb Msida, KpOCCOBOK, BETOK JepeBa
u ap.).

AHanu3 ¢ onopoi Ha JUIAKTHYECKUI MaTepuall Moj KOHTPOJEM Iefarora CUTyalui, CBSI3aHHBIX C
SIBICHUEM TSTOTEHHUSL.

[TonumaHue c OHOpoil Ha cXeMbl IIPH IOMOLIM IeJarora OpOWTAaJbHOTO JABMXKEHHS IUIAHET C
HCTIONB30BAaHUEM SIBIICHUS TATOTEHUS U 3akoHa nHepiwn (MC — acTpoHOMUS).

W3mepenne Beca Tema ¢ momomnipio auHamoMeTpa. OOOCHOBaHHE ATOTO CIOCO0a M3MEPEHHUS MOCTe
TIOBTOPEHMUSI C TIEIaT OTOM.

HabmroneHune sBneHnst HEBECOMOCTH.

Habnromgenune 3a sKclieprMEHTAIBHBIM MTOTydCHHEM MpaBUIIa CIOKEHHS CHII, HalIPaBJIEHHBIX BIOJb
oxHoH mpsiMoit. OnpeneneHue mpy MOMOIIIH MTeAarora BeIMIMHBI paBHOACHCTBYIOMICH CHIL.
W3yuenne o pyKOBOJCTBOM II€Jjarora CHUIIbI TPEHUS CKONBXEHNS M CHIIBI TPEHUS MTOKOS.
HccnenoBanne ¢ omopoil Ha TEXHOJOTMYECKYIO KapTy 3aBHCHMOCTH CHJIBI TPEHHs OT Beca Teja
U CBOMCTB TPYLIUXCS OBEPXHOCTEH.

ba3oBeIif aHANMU3 ¢ OMOPOM Ha MUIAKTHYECKUII MaTepuai MO KOHTPOJEM Ielarora MpakTH4ecKUX
CHTYyallMii, B KOTOPBIX IIPOSIBIISIETCS W CTBHE CUIIBI TPEHU ST, UCTIONB3YIOTCS CIIOCOOBI €€ YMEHBILCHUS
WIM yBeluueHWs (KaTaHHE Ha JIbDKax, KOHbKAaX, TOPMOXKEHHE aBTOMOOWIIS, HCIIOIb30BaHUE
TO/IIIMITHUKOB, TUIABAaHUE BOJHBIX KHUBOTHBIX U JIp.) (MC — Ouonorus).

Pemienne THNOBBIX pacu€THBIX 3aAad B |—2 neHCTBUA ¢ OMOPOH Ha anropuT™, MpeaBapUTEIbHO
pa300paHHbIl COBMECTHO C I1E€AAar0rOM C MCIIOIb30BaHUEM (OPMYI ISl pacuéTa CHIIbI TSDKECTH, CHIIBI
YIIPYTOCTH, CHITBI TPCHUSI.

Pa3znen 4. laBieHne TBEPABIX TeJl, )KUIKOCTEl U ra3oB (21 1)

JlaBnenmue.
Ilepenaua
JaBJICHHS
TBEPABIMU
TeJIaMH,
SKHAKOCTSIMHM U
razami (3 4)

Hasnenne. Cnocobul ymenvbiueHus u yeeiuteHus
Oasnenus. /lagnenue caza. 3agucumocmo
oaesienus 2aza om obvéma, memnepamypboi.
Iepeoaua oasnenusi meépovimu meaamu,
arcuoxkocmamu u easamu. 3axon Iackans.
Ineemamuueckue MawuHbl.

Jemoncmpayuu®

1. 3aBucHUMOCTh

TEMITEPaTyPHl.

JaBJICHUA rasa oT

AHanu3 u o0bSCHEHHE C OIOpPOW HA MUIAKTHYECKUI MaTepuall 1oJi KOHTPOJIEM Ie/larora OIbITOB U
MPAaKTUYECKUX CUTYaIMH, B KOTOPBIX MPOSBIISETCSA CUJla JaBJICHUS.

O0ocHOBaHHE € OTTOPOI Ha TEXHOJIOTUYECKYIO KapTy NPH IMOMOIIIY NeJjarora Cnoco00B YMEHbBIIICHUS U
YBEJIUYEHUS JIaBJICHUS.

W3ydeHue o pyKOBOJICTBOM II€arora 3aBUCHMOCTH JJaBJICHUS ra3a oT 00bEMa U TeMIepaTyphl.
W3ydenue 1mox pyKoBOICTBOM IIeJiarora 0COOEHHOCTEH Tepeauy NaBIeHHUs TBEPBIMH TEIaMH,
JKUIKOCTAMHU U razamMu. OOOCHOBaHHE PE3YNIbTATOB ONBITOB OCOOEHHOCTSIMH CTPOEHHS BEIIECTBA B
TBEPOM, JKUIKOM M ra3000pa3HOM COCTOSHHAX MPEIOKEHHBIMU (POPMYITNpPOBKAMH.

Habmonenne 3a sKCriepMEeHTaIBHBIM T0Ka3aTeNIbCTBOM 3aKoHa [Tackais.

37




2. Tlepenaua naBieHUS KUAKOCTHIO U TA30M.

Pemennie THHOBBIX pacuéTHBIX 3amad B 1—2 nelicTBhS ¢ OMOpOi Ha anrOpHTM, NPEABAPUTEIHHO
pa300paHHbII COBMECTHO C IIEaroroM Ha pacuér JaBJIeHHs TBEPIOTO Tera.

JaBienue
suakoctu (5 u)

3aBUCHMOCTD JIaBJICHHS KUIKOCTH OT ITyOUHBI.
Tuopocmamuueckuii napadokc. Coobwaiowuecs
cocyovl. I'uopasnuueckue Mexauusmoi.

Jemoncmpayuu?

1. CoobmIaromuecs COCyIbl.

2. l'mopaBmaeckwii mpecc.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTMYECKYH KapTy MO PYKOBOACTBOM II€larora 3aBHCUMOCTH
JIaBJICHUS XKUJKOCTH OT INTyOMHBI OTPY)KEHHS ¥ INTOTHOCTH XKHKOCTH.

Habmonenne n HagyanpHOE MOHMMAHNE THAPOCTATHYECKOTO Napaokca Ha OCHOBE 3akoHa [lackais.
N3ydeHne cOBMECTHO C MEaroroM COOOIIAIOIINXCS COCYIOB.

PelieHne THMOBBIX pacyETHBIX 3a1ad B 1—2 NeiicTBHS C OMOPOI Ha alrOpPUTM, HPEIBAPUTEIHHO
pa300paHHbII COBMECTHO C MEIaroroM Ha pacyéT JaBJICHAS )KUAKOCTH.

Habmonenne 3a 00bsiCHEHNEM PUHIUIA JEHCTBHA THAPABINIECKOrO Ipecca.

AHanu3 W OOBSACHEHHE C OMNOpOH Ha IUOAKTUYECKHMH MaTepual MOoJ KOHTPOJIEM IIeJarora
IIPAKTUYECKUX CUTYALM, JEMOHCTPUPYIOIUX NPOSBICHUE AABICHUS )KUIKOCTU U 3aKkoHa Ilackans,
HarpuMep MpoLecCOB B OpraHu3Me Mpu riry0okoBogHOM HelpssHun (MC — OGuosorus).

ATtMocdepHoe
nasJjienue (6 1)

Atmocdepa 3emnn U atMocepHOE JaBJICHHE.
Ipuuunsl cywecmeoganus 6030YWHOU 00010UKU

3emnu. Onvim Toppuuennu. H3mepenue
ammocgeprozo oasnenus. 3asucumocmo
ammocgepHozo  0asneHus Om  blcOmbl  HAO
yposnem  mopsa. Ilpuboper  Ons  usmepenus
ammocgepHozo 0asneHus.

,ZZeMOhtcmptmuu2

1. [IposiBnenune neiicTBust aTMochepHOTO

JIABJICHUSL.

HaGmonenne 3a skcriepuMeHTalIbHBIM OOHApYXEHHEM aTMOC(EPHOT0 JaBICHHS.

AmnHanu3 1 00BSICHEHHE C ONIOPOH Ha AWIAKTUYECKUH MaTepHall 1oJi KOHTPOJIEM II€Aarora OrbITOB U
MPaKTUYECKAX CUTYAIIi, CBSI3aHHBIX C JIEHCTBHEM aTMOC(EPHOTO JaBIICHUS.

Habmnronenue 3a 00bsICHEHHEM CYIIIECTBOBAHHSI aTMOC(Ephl Ha 3eMIle I HEKOTOPBIX TUIaHeTaX WIH e
OTCYTCTBHS Ha Apyrux mwiaHerax u Jlyae (MC — reorpadusi, acTpOHOMHS).

BazoBoe moHMMaHWe TPUYMH M3MEHEHHS IUIOTHOCTH aTMOC(ephl ¢ BBEICOTOW M 3aBUCHMOCTH
aTMOC(epHOT0 TABJICHHUS OT BBICOTHL.

Pemrenre THIMOBBIX PacyETHBIX 3ama4 B 1—2 AEHCTBHS C OMOPOI Ha ajarOPUTM, MPEABAPUTEILHO
pa300paHHbIi COBMECTHO C MIEIaroroM Ha pacyéT aTMOC(EpPHOro IaBICHUSL.

HW3ydenue 1o/ pyKOBOJCTBOM I€/Iarora ycTpoicTsa 6apoMerpa-aHepousia.
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JlelicTBHE
JKHJIKOCTH M ra3a
Ha NOrpy;KEHHOE
B HUX TeJo (7 1)

Heticmeue srcuokocmu u 2aza Ha NOZPYHCEHHOE
6 Hux meno. BeiTankuBaromas (apXuMe10Ba) Cuia.

3axon Apxumeoa. Inasanue mei.
Bozoyxonnasanue.

Jemoncmpayuu®

1. BaBI/lCI/IMOCTI) B])lTaJ'IKl/IBaIOHleﬂ CUJIbl OT

00béMa TOrpYKEHHON dYacTH Tena U

TUTOTHOCTH JKUJIKOCTH.

2. PaBeHCTBO BBITAJIKUBAIONICH CHJIBI  BECY

BBITECHEHHON KUJKOCTH.

3. YcnoBue TIaBaHUS TeN: IUIABAaHWE MM

NOTPY)KEHHE TeI B  3aBHCUMOCTH  OT

COOTHOIIIEHHS TIIOTHOCTEH Tela M KHUIKOCTH.

Dpoumanvuvie nabopamopuvie padbomuvlt U

onvimeul.

1. UccenoBanne 3aBUCHMOCTH Beca Tena B
Boze OT 00BEMa MOTpYKEHHOU B YKUIKOCTH
YacTH Tea.

2. OnpeneneHyue  BBITAIKUBAIOIIEH  CHJIbI,
JEUCTBYIOIIE Ha TeJo, IOIPYy)KEHHOE B
KHUJIKOCTB.

3. IlpoBepka HE3aBHCHUMOCTH BBITAIKHBAIOIICH
CHJIBL, IEUCTBYIOIIEH Ha TEIO B JKUAKOCTH, OT
MAacchl Tena.

4. OnbITHI, JEMOHCTPHUPYIOIIUE 3aBHCHMOCTh
BBITAJIKUBAIOUIEH CWIbI, JAEWCTBYIOLIEH Ha
TEJO B KUJIKOCTH, OT 00BbEMa MOrpyKEHHON B
KHUIKOCTh YacTH Tela W OT IUIOTHOCTH
KHUIKOCTH.

5. Koncrpynposanue apeoMerpa WIN
KOHCTPYHPOBAHHUE JIOJKH M ONpeJeNcHue e
Ipy3010bEMHOCTH.

HabmroneHne 3a 9KCIEpUMEHTAIBHBIM OOHAPYXEHUEM IEHCTBHUS KUAKOCTH U Ia3a Ha TMOTPYKEHHOE B
HHX TCJIO.

OmnpenerneHne ¢ Oopoi Ha TEXHOJIOTHUECKYI0 KapTy BRITAIKMBAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha TeTo,
HOrPpYKEHHOE B KUJIKOCTb.

Habmonenue 3a npoBeeHHeM U 00CYXKEHHE COBMECTHO C I1€1ar0roM OIIBITOB, IEMOHCTPUPYIOIIIX
3aBHCHMOCTH BBITAIIKMBAIOIIEH CHIIBI, ICHCTBYIOIIEH Ha TENO B XHUIKOCTH, OT 00bEMa NOTPYKEHHOM
B JKUJKOCTb YaCTH TeJla U OT INIOTHOCTH >KUJKOCTH.

HccenenoBanne nox pyKOBOJICTBOM II€[arora 3aBUCUMOCTH Beca Tela B BOZE OT 00bEMa Morpy K EHHON
B JKUJKOCTb 4aCTH TeEa.

Pemrenne THIOBBIX pacdETHBIX 3a1ad B 1—2 nelicTBHS ¢ ONOPOH Ha alrOpUTM, IpeIBapUTENHHO
pa300paHHbIl COBMECTHO C IIEJaroroM Ha IMIPUMEHEHHE 3aKOHa ApXuMe/ia U YCIIOBUS TTaBAHUS TEl.
KoncTpyrnpoBaHnre mpy MOMOILHM MEAarora apeoMeTpa Uil KOHCTPYHPOBAHHE JTOJKU U ONpEAEICHIE
€€ Irpy30II0AbEMHOCTH.

Pasnen 5.

PaGora u MomHoCTh. JHeprus (12 v)

Paoora
M MOLIHOCTEH
(CR))

Mexanunueckast pabora. MomHocTb

HabGmonenue 3a sKCreprMMEHTAIBLHBIM ONpPENeSICeHHEM MEXaHW4eCKOHW pabOoThl CHIIBI TSDKECTH IPH
najcHuy Tejla W CUJIbl TPEHHUA IPpHU PaBHOMEPHOM IMEPEMEUICHUU TEJIa 110 FOpI/I?:OHTaJ'leOﬁ
TIOBEPXHOCTH.

Habmonenue 3a qeMoHCTpanuel pacuéra MOITHOCTH, pa3BUBACMOM ITPH MOIbEME 110 JIECTHHIIE.
Pemrenne THIOBBIX pacdETHBIX 3a1ad B 1—2 nelicTBHS C ONMOPOH Ha alropuTM, HpeIBapUTENHHO
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pa306paHHBII>'I COBMECCTHO C n€aroroM Ha pacqéT MEXaHIIeCKOM pa6OTLI 1 MOIIHOCTH.

IIpocTnie
MeXaHU3MBI (5 1)

IIpocTbie MEeXaHU3MBL: pBIYar, OJI0K, HAKIIOHHAS
IUIOCKOCTh.  IIpasuno  paenogecusi  pwluaza.
Ipumenenue npasuia pagmosecus poluaca K
onoxy. «3onomoe npasunoy mexanuku. KIIJ]
MPOCTBHIX MEXaHU3MOB. [IpocThie MeXaHH3MBbl B
OBITY ¥ TEXHUKE.

JHemoncmpayuu

1. Tlpumepsl POCTHIX MEXAHU3MOB.

dpoumansusle 1abopamopnsvie padomot u
onvimul

1. Onpedenenue pabomvi cuibl mMpeHus npu

PABHOMEPHOM osudICeHUU mena no

20pU3BOHMATLHOU NOBEPXHOCTIU.

2. Hccnedosanue ycnosuil pagnosecus puluazd.

3. Usmepenue KII/] mnaxnounou nirockocmu

(3NeKMPOHHASL OeMOHCMPaYuUs).

HayanbHoe moHMMaHMe BBHIUMTPHILIA B CUJIE MIPOCTHIX MEXaHU3MOB Ha MpUMeEpE pblyara, MoJIBUKHOTO
Y HETTOJBIDKHOTO OJIOKOB, HAKIIOHHOH IITOCKOCTH.

HccnenoBanre COBMECTHO C IEAATrOTOM YCIIOBHUS PABHOBECHS phIYara.

O6HapyxeHne MoJ pyKOBOJCTBOM I€J]arora ¢ OMOPOH Ha TUOAKTHIECKAN MaTepHal CBOMCTB MPOCTBIX
MEXaHU3MOB B Pa3IMIHBIX HHCTPYMEHTAX M MPHUCIIOCOOTICHHAX, HCIIOIB3YEMBIX B OBITY U TEXHHKE, a
TaKkKe B )KUBBIX opraHu3mMax (MC — Ounomorus).

Habmronenue 3a skcriepuMeHTaIBHBIM JOKa3aTENbCTBOM PAaBEHCTBA paOOT MPH MPHIMEHEHIH TP OCTHIX
MEXaHU3MOB.

Onpenenenne noj pykoBonacTBoM nenarora KI1J[ HaKIOHHOM MI0CKOCTH.

Pemenne TUMIOBBIX pacu€THBIX 3a1a4 B 1—2 NelCTBUS C OMOpod Ha alTOPHUTM, MpPEIBapUTENHLHO
pazobpaHHBIA COBMECTHO C MEAAroroM Ha MPUMEHEHHE MpaBUjla PaBHOBECHsS pbhluara M Ha pacuér

KITJL.

Mexannyeckasi
sHeprus (4 9)

Mexanuueckass sHeprus. Kuumemuueckas u
nomenyuanvnas snepeus. Ilpespawjenue 00H020
6U0A MeXaHuweckou JHepeuu 8 Opyeou. 3aKOH
COXpAHCHUS PHEPTUU B MEXaHUKE.
@poHTATbHBIE 1a00paTOPHBIE PA0OTHI U
ONBITHI.

1. N3zyuenue 3aKOHa COXpaHeHHs
MEXaHUYECKONH SHEPruu (DIIEKTPOHHAS
JIEMOHCTPAIIHS).

HaGimonenue 3a SKCrieprMEHTAIBHBIM OIpE/IeICHHEM N3MEHEHHs KHHETHYECKOH M MOTeHINaIbHOM
SHEPIUHU Teja MpH ero CKaTbIBAaHUU 10 HAKJIIOHHOM INIOCKOCTH.

DopMyIupoBaHHE COBMECTHO C MEAArOroM Ha OCHOBE MCCIIEAOBaHMS 3aKOHA COXPaHEHUs
MEXaHUUECKOH SHEPTUM.

IIpencraBnenue npu NOMOILM NeArora FpaHULl IPUMEHUMOCTH 3aKOHA COXPAHEHUS YHEPIUU.
Pemrenne THIOBBIX pacdETHBIX 3a1ad B 1—2 nelicTBHS ¢ ONMOPOH Ha aJrOpUTM, HpEIBapUTENBHO
pa300paHHbII COBMECTHO € TIEJar0roM C HCIOJIb30BaHHUEM 3aKOHA COXPaHEHHSI YHEPTHH.

Pe3zeprHoe Bpems (3 1)

8 KJIACC (68 )

TemMaTu4ecKuii
0J10K, TEMbI

OcHoBHOe coiep:kaHue

OcHoBHbIE BU/IbI 1€ITEJIbHOCTH yYAIMXCS
(Ha ypoBHe yueOHBbIX el cTBUIN)
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Pa3znen 6. TemioBble siBienus (28 )
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Crtpoenne
M CBOIicTBA
Bemecrsa (7 1)

OcHogrvle NON0JCEeHUS MONEKYIAPHO-
KUHEMUYeCcKoll meopuu CmpoeHus eujecmsd.
Macca u pazmepvr amomos u moaexkyr. Onvimeol,
noomeepacoaroujue OCHOBHblE NOI0HCeHUs
MONEKYAAPHO-KUHEMUYECKOL meopull.

Mogenu TBEPIOTO, KUIKOTO W Ta3000pa3HOro
cocTosiHMM  BewiectBa. Kpucmannuueckue u
amop@uvie mena. Obvsicnenue c80UCME 2d308,
Jglcuokocmell U meEpOvbIX menl  HA  OCHO8e
NON0HCEHUL MONIEKYIAPHO-KUHEMUYECKOU Meopul.
CMaumBaHue u Kanuuisiphvie seienus. Teniosoe
pacuupenue u cocamue.

Jemoncmpayuu®

1. HabmtoneHre OpOyHOBCKOT'O JIBHKEHHUSL.

2. Habmonenue muddysun.

3. HaOmonenne  siBieHHit

KaIMMUBIPHBIX SBICHAN.

4. HalGmoieHre TeTUIOBOr0 PaCIIUPEHUS TEI.

5. I3meHeHne maBieHHs Ta3a MPH W3MEHEHHH
00bEMa M HaTPEBAHUH TITH OXJIaKICHUH.
@ponmanvHsle 1adopamopHsie pabomul u

Oonvimbl.
1. OmpITel IO OOHAPYKEHHWIO JSHCTBUSI CHII

CMa4YuBaHHA n

MOJIEKYJISIPHOTO MPUTSHKEHHS (mu
AJIEKTPOHHAS IEMOHCTPAITHS).

2. OnbpIThl  TO  BBIPAIMBAHUIO  KPHCTAJLIOB
IIOBAPEHHOM COJIM WM caxapa.

3. OmeiTeI MO HAONIOJCHUIO  TEIUIOBOTO

paciipeHust Ta3oB, XKHUAKOCTEH M TBEPABIX
Tell.

4. Onpenenenne AaBIeHUs BO3ayXa B OaiiioHe
HINPHLA.

5. OnbITEL, AEMOHCTPHUPYIOLIME 3aBUCHMOCTb
JaBICHUST BO3AyXa OT e€ro o0bpéMa W
HarpeBaHMs W OXJIAKACHHUSL.

6. Ilposepka cunomesvl TUHEUHOU 3A8UCUMOCTIU

OnuHbl cmonbuxa HrcUoKoCcmu 8
mepmomMempuieckou mpyobke om
memnepanypbl.

HaOmonenne u MHTEpIpETaIys COBMECTHO C IEAArOroM OIBITOB, CBUAETENLCTBYIOIINX 00 aTOMHO-
MOJEKYISIPHOM CTPOEHUU BELIECTBA: ONBITHI C PACTBOPEHUEM Pa3IMYHBIX BEILECTB B BOJE.

Pemenne TUnoBBIX pacd€THBIX 3a7a4 B 1—2 AeWCTBUS € ONOPOM HAa alrOpUTM, IPEABAPUTEIBHO
pa300paHHbII COBMECTHO C MEJaroroM I10 OLEHWBAaHMIO KOMYECTBAa aTOMOB MJIM MOJIEKYII B €IMHHUIIE
00BEMa BelecTna.

[IpencraBienue Ipu MOMOIIN TeAarora OPOyYHOBCKOTO IBIDKEHHMS, sIBICHUS TU((Y3HH U pasmnani
MEKIy HIMH Ha OCHOBE ITOJIOKEHHUI MOJIEKYJIAPHO-KUHETUYECKON TEOPUH CTPOCHUS BELIECTBA.
OO0BsCHEHHE MTPU TIOMOIIHN TIejarora ¢ ONOpPOo Ha AWIAKTHYECKUI MaTepHal OCHOBHBIX pa3iIH4uil B
CTPOEHUM Ta30B, JXUIKOCTEM M TBEPIABIX TEJI C MCIONb30BAHUEM IIOJIOKEHUH MOJIEKYISIPHO-
KHHETUYECKOW TEOPUHU CTPOECHMUS BELLIECTBA.

IIpoBenenue noa pyKoBOACTBOM II€JArora OIbITOB 110 BbIPALIMBaHUIO KPUCTAIUIOB [TIOBAPEHHOU COJIU
WK caxapa.

[TpoBeneHre COBMECTHO € MENaroroM ¥ 0ObSCHEHHE U3 MPEATI0KEHHOTO IEePEYHs BBIBOJIOB OIIBITOB,
JIEMOHCTPUPYIOUIUX KaWUIAPHbIE SIBICHUS U SIBIICHHE CMauUBaHUs.

OOBsicHEHHE ¢ OITOPO Ha TEXHOIOTHYECKYIO KapTy MO/ PYKOBOJCTBOM II€Aarora poiy KarnmuIsPHBIX
SIBJIGHUH JUTS TOCTYIUICHHS BOABI B opranu3M pacrennii (MC — Ouosorus).

HaGmonenne onsITOB 110 HAOIIOICHHIO TEIUIOBOTO PACIIMPEHNUS Ta30B, )KUAKOCTEH 1 TBEPABIX TEIl.
OOBsicHEHHE € OITOPOI Ha TEXHOJIOTHYECKYIO KapTy MO/ pyKOBOACTBOM II€J]arora COXpaHeHus 00bEMa
TBEPABIX TEJ, TEKYIECTH XUAKOCTH (B TOM YMCIIE, PA3HHUIBI B TEKYUECTH JJIS Pa3HBIX KHIKOCTEH),
JIaBJICHUS rasa.

HaOmtonenne 3a IpoBeieHUEM OIIBITOB, AEMOHCTPUPYIOIINX 3aBUCHMOCTD JAaBICHUS BO3LyXa OT €TI0
00béMa M HAarpeBaHMS WIM OXJAXACHHSA, U UX OOBSCHEHHE Ha OCHOBE AaTOMHO-MOJEKYISIPHOIO
YUEHHSI.

AHanu3 mpu IOMOIIM Tearora ¢ Onopoil Ha AWAAKTUYECKHHA MaTepHall MPaKTHUYECKUX CHUTYaIlHi,
CBSI3aHHBIX CO CBOMCTBAMU I'a30B, XKHUAKOCTEH U TBEPIBIX TEIL.
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TenoBbie
npouecchl (21 1)

Temneparypa. Ceasb  memnepamypvl  CO
CKOPOCMbIO MENN0B020 OBUICEHUSL HACTIUY.

Buytpennss sHeprus. Cnocobwt usmeneHus:
6HYmMpeHHel — dHepeuu:  menionepeoaya  u
cogepuienue pabomvl. Budwi menionepeoavu:

MenIonpPo8OOHOCHb, KOHEEKYUS, U3LYHEeHUe.
KonunuectBo TEIJIOTHI. VnenbHas

TEIIOEMKOCTh BEIECTBA. Tenioobmen u meniogoe

pasHosecue. YpaeHenue meniogo2o 6aianca.
Inasnenue u omeepoesanue KpUCMAaLIUYECKUX

sewecme.  YJIenbHAas — TEIUIOTAa  IUIABJICHUS.
IHapoobpasosanue u xondencayus. Hcnapenue
(MC). Kunenue. YnenbHast TeIuIoTa
mapooOpa3oBaHus. 3asucumocms memnepamypul
Kunenus om  ammocgheprozo oasnenus.
Buasicnocms 6030yxa.

OHeprust ~ TOIUIMBA.  YJeNmbHas — TEIUIoTa
CTOpaHUsL.

Ipunyunvt pabomuvl mennogvix Osucamenetl.
K menyiosoco
osucamens. Tennosvle oOeucamenu u 3awuma

oxpyacaroweti cpeovt (MC).

3akon coxpanenus u npeepaujeHus IHepeuu 6
mennogwix npoyeccax (MC).

Jemoncmpayuu®
[MpaBusa u3MepeHust TEMIEPaTypPhIL.

1. Buzsl Teruionepenayu.

2. Oxutax/JieHUe MPU COBEPIICHUH PabOTHI.

3. HarpeBanune mnpu coBepiieHUH pabOThI
BHENIHUMM CHJIAMH.

4. CpaBHEeHHE  TEIUTOEMKOCTEH  Pa3IMYHBIX
BEIIECTB.

5. HaOmroieHre KUMEHN.

6. HaGmogenue MoCTOSHCTBA — TeMIIEpaTyphbl

TIPH TUTABJICHUH.
7. Monenu TEIUIOBBIX JBATATENEH.
Dpoumanshovie nadbopamopHvle padomol u
onvimol.
1. HaGmoneHune W3MEHEHUS BHYTpPEHHEH
SHEPTHUU TeJa B pe3yJbTaTe Terionepenad u
paboThl BHELTHUX CHIL.

OO0o0cHOBaHME IO TTOATOTOBICHHOMY AJTOPUTMY COBMECTHO C IEJAroroM IIPaBHJI M3MEpPEHHS
TEMIIEpaTypHI.

CpaBHEHHUE pPa3IUIHBIX CIOCOO0B U3MEPEHHUS U IIKAJl TEMIIEPATYPBI.

Habmronenue 3a npoBeIcHUEM OIIBITOB, IEMOHCTPUPYIOLINX U3MEHEHUE BHYTPEHHEH SHEPIUH Tena B
pe3yibTaTe Teonepenayy 1 paboThl BHEITHUX CHIL

Habumonenue 3a npoBeieHHEM OMBITOB, 00CYXK/IEHHE MPAKTHYECKUX CUTYAlMH, NEMOHCTPUPYIOLIHX
pa3IMYHbIe BUABI TEIUIONEpPEIadyy: TEIIONPOBOIHOCTh, KOHBEKIUIO, H3TyICHHE.

HccnenoBanue ¢ onopoil Ha TEXHOJOTHUECKYIO KapTy MOJA PYKOBOJCTBOM I€Aarora sBJIEHUs
TEII000MEHA NP CMEIIUBAHUH XOJIOIHOM U TOPSYCH BOJIBL.

Habimonenue ycTaHOBIICHUsSI TEIUIOBOI'O PABHOBECHSI MEXTy TOpPSTUYEH U XOJIOJHOM BOJIOM.
OmnpezeneHne npy NOMOIIH eflarora KOJIM4YecTBa TEIUIOTH, TIOJIy4EeHHOT0 BOJION IPHU TETIOOOMEHE C
HarpeThiM METAJUINYECKUM [IUIUHIPOM.

Omnpenenenne o TabIMIe YIeIbHOH TEIIOEMKOCTH BEIIECTBA.

Pemenne TMNOBBIX pacué€THBIX 3afad B 1—2 NEHCTBHs C ONOPOH HA alrOPUTM, NPEABAPUTEIBHO
pa300paHHbIl COBMECTHO C MENaroroM, CBS3aHHBIX C BBIYMCICHHEM KOJIWYECTBA TEIUIOTHl H
TETIIOEMKOCTH TIPH TETUIOOOMEHE.

AHanu3 IIpu TIOMOIIM MeJarora CHUTyalWid NPaKTUYECKOrO HCIIONb30BAHUS TEIUIOBBIX CBOMCTB
BEIIECTB W  MaTepHaIOB, HampuMep B  IEIIX  OHEProcOEpPEeKEHWs:  TEIUIOM3OMSNus,
3HEProcOeperaroIye KPhIIH, TEePMOAKKYMYJIATOPHI U T. I.

Habmtonenue siBlieHn ncapeHus 1 KOHISHCAIUH.

HabGmronenue 3a uccnenoBaHueM nporiecca HCHapeHust pa3IuuHbIX KUIKOCTEH.

O6’b$[CHeHI/Ie IO aJITOPUTMY COBMECTHO C ICAarorom SIBIICHUM HUCIapCHUs U KOHACHCAIIUU HA OCHOBEC
ATOMHO-MOJIEKYJISIPHOI'O YICHHUS.

Habmonenue n o0bsicHeHUE poriecca KUIEHHsI, B TOM YHCIIE 3aBUCHMOCTH TEMITEPATyphl KMIICHUS OT
JIaBJICHUSL.

Omnpezenenne o Tadinie OTHOCUTENBHON BIIaYKHOCTH BO3-IyXa.

HabGmonenne nporiecca rmiaBieHHs KpUCTAIIMYECKOT0 BeLeCTBa, HAIPUMED, JIbJa.

CpaBHeHHE MO MaHy [pH MOMOLIM IeJarora MPOLECCOB IUIABIEHUS KPUCTAIUIMYECKUX Tell
1 pa3MATYeHUS TP HarpeBaHUHU aMOP(HBIX TeIl.

Omnpenenenne Mo TabIHIE YASTBHON TETIOTHI IUTABICHHS JIBAA.

OOBsicHEHHE TI0 CXeMe TI0CIIe 00CYXIEHHS C MeIaroroM sIBICHUH IUIaBICHUS M KPUCTAUIM3AINH HA
OCHOBE aTOMHO-MONEKYIIAPHOTO YYEHHUS.

Pemrenne THMIOBBIX pacu€THHIX 3amad B 1—2 AEHCTBUS C OMOpPON Ha aJTOPHUTM, NPEIBAPUTEIBHO
pa300paHHbIH COBMECTHO C IIEAArOrOM, CBSI3aHHBIX C BEIYUCICHUEM KOINYECTBA TEIIOTH B IIpoLieccax
TEIUToNEepeIauu IpH IUIABICHUH U KPUCTAJUIN3AaLUH, UCTIADEHUH U KOHICHCALUH.

AHanu3 Mpy MOMOIIM TIeIarora ¢ OMopod Ha JUAAKTHUYECKUHA MaTepHuall CUTyalluid MPaKTUIECKOrO
MIPUMEHCHU A SIBJICHUI IIJIaBICHHS U KpUucTajlyindallu, HaIIpUMEp, IMOJIYUYCHHUE CBEPXUYHCTHIX
MaTepHajIoB, CONeBas Ipelika u Jp.

AHanu3 1pyu MoMOIIM Nejarora padoTel 1 00bsSCHEHNE TIPUHIUIIA ASHCTBUS TEIUIOBOTO JIBUTATEIS.
Brruncnenue konuuecTBa TCIUIOTHI, BBIACIIAIOMICTOCA MPU CTOPAHUU PA3JIMYHBIX BHJ0B TOIUIMBA, U
KIIJI nBurarens.
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2. NccenoBanme SBICHHS TEIUIOOOMEHA NpHU
CMEIIMBAHUM XOJIOHON U TOpsSiYEl BOJBL.

3. Onpeoenenue Konuyecmea meniomul,
NOYYeHHO20 8000l Npu menioodomene ¢
HazpemviM Memaiiudeckum YurunopoMm.

4. Onpedenenue  yoenvHol  MenjioémMKoOCmu
seujecmaa.

5. UccnenoBanue npouecca HCIapeHUs..

6. OnpeneneHne OTHOCHTENLHON BIIa)KHOCTH
BO3.yXa.

7. Onpedenenue yoenvHot meniomol NIAGIEHUs
aboa.

OOCyX/IeHHE COBMECTHO C IIEAroroM SKOJIOTHYECKUX ITOCIIEICTBUHA HCIIONB30BAHMS JIBHraTeNeH
BHYTPEHHETO CTOPaHus, TEIUIOBBIX U THAPO3NeKTpocTaHnil (MC — 3KONOTHS, XUMUA).

Pa3zpen 7. DiieKTpHYecKre H MATHUTHBIE siBJIeHus (37 1)

DJIeKTpUYecKue
3apsaabl.
3apsKeHHbIE
Tesa U UX
B3anMojielicTBHe
(7 )

Onexmpu3sayus mei. JBa poaa 3IEKTPHYECKIX
3apsioB. B3aummopnelicTBuE 3apsDKEHHBIX — TEI.
3axon Kynona (3asucumocmo cunvl
83AUMOOEUCMBUS 3APANHCEHHBIX el OM 8eNUYUHbI
3aps008 U PACCOAHUSL MeHCOy MeLamu).

DnekTpuueckoe  Tole. Hanpsascénnocms

anexmpuyeckozo nona. Ilpunyun cynepnosuyuu
INEKMPUYECKUX NOel (HA KaYeCmMEEHHOM YPOBHE).

Hocumenu INEKMPUYECKUX 3aps008.
OnemenmapHulil 2NleKmpuUyecKul 3aps0.
Cmpoenue amoma. TIpOBOJHUKA M AUIIIEKTPHUKH.
3aKOH COXpaHEHUs AIEKTPHUYECKOTO 3apsa.

Jemoncmpayuu®

1. DnexTpu3zamnys Te.

2. Jlea poma DNEKTPHYCCKUX 3apsOoB U

B3aMMO/ICHCTBHE 3aPSHKCHHBIX TEI.

3. YCTpoiicTBO U AeiicTBHE IIEKTPOCKOIA.

4. DnekTpocTaTUuecKast HHIYKIHUS.

5. 3aKOH coOXpaHEHUS AEKTPHUUECKUX 3apAI0B.

@ponmanvhsle n1adopamopHsie padbomul u
OnbvImMbl.

1. OnbIThl 110 HAOJIFOACHUIO DIICKTPU3AIUH TEI

MHAYKIMEH U IIPU CONIPUKOCHOBEHUU.

Habnroxenue 3a mpoBeeHNEM OTBITOB TI0 3JIEKTPU3AIIUH Tl TP CONMPUKOCHOBEHIH U HHIYKIUEH.
Habnronenne n 0O0bsCHEHHE ¢ OMOPOi HA TUIAKTHYECKUN MaTepHall B3aHMOACHCTBHS OJHOMMEHHO
Y pa3HOMMEHHO 3apsKEHHBIX Tell.

OObsICHeHHE TIPU TIOMOIIIH TIeAarora MPUHITUIA JEeHCTBUS SIEKTPOCKOTIA.

OOBsICHEHHE COBMECTHO C TEJaroroM SIBICHUH AJIEKTpHU3AIMH MPU COMPUKOCHOBEHUM TNl U
WHAYKIIMEH C UCTIONb30BAaHNEM 3HAHUM O HOCUTENSX DIEKTPUUECKUX 3aps/I0B B BEIIECTBE.
PacniosnaBanue M OOBSCHEHHE IO CXEME COBMECTHO C IIJaroroM SBJICHHUN JIICKTPU3ALUU
B ITIOBCEIHEBHOM KU3HH.

HaoOnronenne u 00bsICHEHHE C OMIOPOiT Ha TEXHOJIIOTHYECKYIO KapTy OMBITOB, MILTIOCTPUPYIOIIUX 3aKOH
COXPaHEHUS NEKTPUUECKOTO 3apsia.

HabnroeHne OnpITOB 10 MOACITHPOBAHUIO CHIIOBBIX JTHHUHN JICKTPHYCCKOTO OIS,

UccnenoBanue moa pykoBOJACTBOM Iejarora JEHCTBHS AJIEKTPUUECKOrO MOJS HA NMPOBOJHHUKU U
TIIDJICKTPUKA
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IocTosiHHBIH
JIeKTPHYEeCKUH
ToK (17 1)

OnexTpuueckuil Tok. Yenosus cywecmeosanus
neKmpu4eckoco moxa. VICTOUHUKH TOCTOSTHHOT'O
TOKa. JIeHCTBHA 3JEKTPHUIECKOTO TOKa (TEIUIOBOE,
XUMHYIECKOe, MAarHUTHOE). JDIeKmpuyecKkuil mok
8 AHCUOKOCHIAX U 2A3aX.

PaGora M MOIIHOCTH 3JEKTPUYECKOrO TOKA.
3akon [oicoyna—/lenya. Snekmpuyueckue yenu u
nompeoumenu d1eKMpuyecKoll dHepeuu 8 Ovimy.
Onextprueckas 1enb. Cuia Toka. DIeKTpHIecKoe
HampspkeHue.  CompoTHBIIEHHE  MPOBOJHHKA.
Yoenvnoe conpomusnenue eewjecmea. 3axon Oma

s yyactka nenu. llociemoBaTenbHoe U
napajuiesbHOe COeJIMHEHNE MIPOBOJHUKOB.
Kopomxkoe 3amvikanue.

Jemoncmpayuu®

1. TIpOBOTHUKY U TUICKTPUKH.

2. MonenmupoBanue CHJIOBBIX JIMHUH

ANEKTPUIECKOrO MOJIS.
. IcTOYHMKH OCTOSHHOIO TOKA.
. JleficTBUS 3IIEKTPUUECKOIO TOKA.
. DNEeKTpHYECKUil TOK B KHUIKOCTH.
. 'a30BbIi1 pasps.
. Ismepenue cuiibl TOka aMIepMETPOM.
. I3amMepeHne 3neKTpHYecKoro HalpsKeHUS
BOJIbTMETPOM.
9. PeocraT n MarasuH CONpOTHBIICHHUH.
®Dpoumansvusie nabopamoprnvie padomst u
OnbvIMmbl.

0N 01w

.HCCJ’IGI{OB&HI/IC )leﬁCTBI/Iﬂ QJICKTPUYCCKOI'O ITOJIS Ha

MPOBOJHUKHN U JUIJICKTPUKU.

.COopka u ipoBepka pabOThI AMEKTPHUCCKON CITH

IIOCTOSAHHOI'O TOKA.

.M3amepenne n peryanpoBaHne CHIIBI TOKA.
. I3mepenne n perynmpoBaHue HaNpsHKCHUSL.
Hccredosanue 3asucumocmu cuivl moxa, uoyuezo

uepe3s  pesucmop, om  conpomueneHus
pe3ucmopa u HanpaxiceHus.
.Onvimsl,  0eMOHCmMpupyOWue  3A8UCUMOCMb

IJIEKMpPUUeCKo20 COnpomueieHusl I’lpOSOOHMKa
om ezo aJZMHbl, nflou;adu nonepedHoco cevdeHus

HaOmonenne pa3nnuHbIX BUAOB JICHCTBHSA 3JIEKTPHUECKOTO TOKa ¥ OOHAPYKEHHE COBMECTHO C
MeIaroroM 3THX BHAOB JCHCTBUS B TOBCEAHEBHOM KHU3HU.

COopka 1o cxeMe 1 UCTIBITaHNE 0] KOHTPOJIEM TI€[arora JIeKTPUIECKOHN e MOCTOSHHOTIO TOKa.
HaOmonenne 3a neMoHCTpanyeld I3MepeHHs CHITBI TOKa aMIIEPMETPOM.

HaOmonenne 3a teMoHCTpanne I3MepeHNs 3JEKTPUIECKOT0 HANPSHKEHHS BOIBTMETPOM.
[lpoBeneHne M OOBSICHEHHE MPU TOMOIIM YYHUTENS ONBITOB, JEMOHCTPHPYIOIIUX 3aBHCHMOCTb
3NIEKTPUIECKOTO CONPOTHUBIICHHS NPOBOAHUKA OT €r0 JJIMHBI, IUIOMIAAH IONEPEYHOr0 CEUCHUS U
MaTepuaia.

HaGmronenue 3a meMOHCTparied MCClIeqOBaHUS 3aBHCHMOCTH CHJIBI TOKAa, NMPOTEKAIOIIEro uyepes
PE3UCTOp, OT CONPOTHUBIICHHUS PE3UCTOPA M HAIPSIKEHUS Ha PE3UCTOPE.

ba3oBele npencTaBieHus 0 MpaBUiIaxX CIOKEHHs HaNpsDKEHUI MPH MOCIe0BaTEIbHOM COCTUHEHUN
JIBYX PE3UCTOPOB.

bazoBbie npencTaBieHus 0 NpaBuiIax JUisl CUIIbI TOKA IPH apauIeIbHOM COEAMHEHNH PE3UCTOPOB.
Habmonenue neMOHCTpalMy nejarora O CUTyalusax MOCHIe10BaTeIbHOTO U MapauIeIbHOrO
COE/IMHEHUSI IPOBOTHUKOB B IOMAITHHUX JJICKTPUUECKHUX CETAX.

Pemrenne THIOBBIX pacu€THBIX 337a4 B 1—2 NecTBUSA C ONMOpOH Ha alropuTM, NPEaBapHTEIBLHO
pa3o0paHHbIl COBMECTHO C MeNaroroM ¢ HCIoiab3oBaHHeM 3akoHa Oma um Qopmyn pacuéra
JJIEKTPUYECKOTO  CONPOTHBICHUS TPH  IOCIEAOBATENIFHOM M MAapajUIeIbHOM  COCIUHEHHUH
MPOBO/THHUKOB.

OmnpeneneHne ¢ OHNOPOH Ha TEXHOJNOTHMYECKYIO KapTy MOJ PYKOBOJACTBOM TMefarora padoThl
SNEKTPUIECKOTO TOKA, MIPOTEKAIOIIETO YePE3 PE3NUCTOP.

OmnpezneneHue ¢ OMOPOIl Ha TEXHOIOTUYECKYIO KapTy MOA PyKOBOACTBOM I€arora MOIIHOCTH
AIIEKTPUIECKOTO TOKa, BBIJICIIIEMOM Ha pe3ncrope.
Habmronenue 3a nccinenoBaHneM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HaIlpsHKEHHS Ha Hell.
OmnpeznerneHune ¢ oropoi Ha TEXHOJIOTHUECKYI0 KapTy ox pykoBozacTBoM negarora KITJ[ narpesaterst.
Habmonenue 3a uccienoBanreM npeodpa3oBaHus SHEPTUH IIPH MObEME TPpy3a dJIEKTPOIBUTATEIIEM.
OOBsicCHEHHE 1T0CIIE PACCYKACHUS C TIEaroroM U COCTaBJICHUE IIaHA-KOHCIIEKTa YCTPOHCTBA U
MPUHIMIIA JISHCTBUS JOMAITHUX 3JIEKTPOHArpEBaTEIbHBIX TPHOOPOB.

OOBsicHEHHNE TTOCIIE PACCYKACHUS C TIEIaroroM U COCTaBIICHHE TIIaHA-KOHCIIEKTa NPUYMH KOPOTKOTO
3aMBIKaHMS M IPUHIUIIA IEHCTBUS TUIABKUX TIPEIOXpaHUTEICH.

Pemrenne THIOBBIX pacdETHBIX 3a1ad B 1—2 nelicTBHS ¢ ONMOPOH Ha alroOpUTM, HpeIBapUTENbHO
pa300paHHbII COBMECTHO € MIEJaroroM ¢ UCHoNb30BaHueM 3akoHa Jxoyns—Jlenna.

Habmonenne BOSHUKHOBEHHS 3JIEKTPHIECKOTO TOKA B KHIKOCTH.
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u mamepuana.

dlposepka npasuna crodicenus HanpsadNCceHutl npu

nocie008amenbHOM coeOuHeHuu o8yx
pe3ucmopos.

dlposepxa npasuna Ona  cumbl mMoka  npu

napajiyieloHom coeouneHuu pe3ucmopoes.

.Onpenenenne pabOTHI BIEKTPHUUECKOTO TOKa,

0.

UJIYLIETr0 Yyepe3 Pe3ncTop.

OmnpeieneHre MOIIHOCTH 3JIEKTPUIECKOr0 TOKa,
BBIJIEJISIEMO Ha pe3UCTOpE.

WccnenoBanne 3aBHCHMOCTH — CHJIIBI  TOKa,
UYIIETrO Yepe3 JIAMIIOUYKY, OT HANpPSDKCHUS Ha
HEH.

Onpeodenenue KII/[ nacpesamens.
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MarauTHbIe
siBieHus (6 4)

IlocrostHnabie MarHuThL. B3auMoneiicTBre
IIOCTOSSHHBIX MAarHUTOB. Maznummoe nose.
Maenumnoe none 3emnu u e2o snauenue oA
arcusnu Ha 3emae. Onvim Spcmeoda. Maenumuoe
noie snekmpuyeckoeo moxa. Ilpumernenue
2NEKMPOMASHUMO8G 8 mexHuKe. [leticmsue
MASHUMHO2O0 NOJIA HA NPOBOOHUK C TMOKOM.
Dnexmpoosuecamens NOCMOAHHO20 MOKA.
Hcnonvzosanue snexmpoosucamerneii
MeXHUYECKUX YCmpOoLUCmeax u Ha mpancnopme.
Jemoncmpayuu®
1. BzaumonelicTBHE TOCTOSIHHBIX MATHUTOB.
2. MopnenupoBanue HEBO3MOXKHOCTHU
pazJieNieHus OI0COB MarHmra.
3. MoaenupoBanue MarHUTHBIX
ITOCTOSIHHBIX MAarHUTOB.
4. OmeiT DpcTena.
5. MarHutHOE 1oJIe TOKa. DIIeKTPOMArHUT.
6. [eficTBHE MAarHUTHOT'O TIOJIA Ha TIPOBOIHUK C
TOKOM.
7. DIEKTPOABUTATENH IIOCTOSHHOTO TOKA.
@ponmanvHsle 1adopamopHsie pabomul u
onvimol.

MoJaeH

MHccnenqoBanne  MarHuTHOTO — B3aMMOJICHCTBHS
MMOCTOSIHHBIX MAarHUTOB.
.I/ISyIIeHI/IC MArdimuTHOT O I10JIA ITOCTOSAHHBIX

MAar"HuToOB IIpU UX O6'I)CI[I/IHCHI/II/I " pa3aciICHNN.

JccnenoBanue 1eMcTBUS AIEKTPUUECKOTO TOKA Ha

MarHUTHYIO CTPENKY.

.OHI)ITLI, JAEMOHCTPpUPYIOUINE 3aBUCUMOCTH CHUJIbI

B3aHMOZ[eﬁCTBHH KaTyliKyu ¢ TOKOM U MarnvuTa
OT CHUJIbI TOKA U HAIIPAaBJICHU TOKA B KaTYIIIKC.

JM3ydyenne pelcTBHS MarHUTHOrO TMOJIS  Ha
TIPOBO/IHHUK C TOKOM.

Koucmpyupoeanue  u  usyuenue  pabomuol
INEKMPOOBULAMESL.

J3mepenue KITQ 3JIEKTPOABUTATENBHON
YCTaHOBKH.

HccnenoBaHue moj pyKOBOICTBOM IEIarora MarHMTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MarHUTOB.
M3yueHne ¢ Omopoi Ha TEXHOJIOTHIECKYIO KapTy MO PYKOBOICTBOM II€Aarora MarHUTHOO [IOJIS
HOCTOSIHHBIX MATHUTOB NIPU UX 00BCIUHECHNH U Pa3ICIICHUH.

Habnroienne 3a mpoBeICHUEM OIBITOB 10 BU3YaIM3alUH [0S HIOCTOSHHBIX MATHUTOB.

M3y4eHne 1o pyKOBOICTBOM I€arora sIBJICHNs. HAMarHHIMBaHUS BELICCTRA.

HccnenoBaHne COBMECTHO C MEAAaroroM ASHCTBHS JICKTPHIECKOr0 TOKa HA MATHUTHYIO CTPEIIKY.
Habnrosenne 3a MpOBEICHHEM OIBITOB, JEMOHCTPUPYIOUINX 3aBHCHMOCTb CHIIBI B3aWMOICHCTBHS
KaTYIIKH C TOKOM U MarHuTa OT CHIIBI M HAIIPABJICHHS TOKA B KATYIIKE.

AHanmM3 1py MOMOIIM HEAArora CHTyaluil MPaKTHYECKOro MPHMEHEHHs 3JIEKTPOMAarHUTOB (B
OBITOBBIX TEXHUYECKHX YCTPOUCTBAX, IPOMBIIUIEHHOCTH, MEIUIIIHE).

W3ydenue ¢ Omopoi Ha TEXHOIOTHYECKYIO KapTy MO/ PYKOBOACTBOM II€Iarora JeiCTBHs MATHUTHOTO
I10JIA Ha MPOBOAHUK C TOKOM.

W3ydenue ¢ oropoit Ha TUIAKTHYECKUI MaTepral AeHCTBHS SMEKTPOABUTATEIS.

N3mepenne coBmecTHO ¢ negarorom KIT/I ai1ekTpoBUraTebHOM yCTaHOBKH.

ba3oBblie mpencTaBaeHust O Pa3INyHbIX MPUMEHEHUAX TEKTPOABUTATENCH (TPAaHCHIOPT, OBITOBBIC
YCTpOWCTBA U Ip.).
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DJIEeKTPOMATHUT
Hasl HHAYKIUS
4 )

Onvimol @apaoes. Henenue
anexmpomazuumuou unoykyuu. Ilpaeuno Jlenya.
Dnexmpozenepamop. Cnocobwi nomyyYeHus
NeKmpuyeckol dHepauu. DIEKTPOCTAHLIMU Ha
BO300HOBIISICMBIX HICTOUHUKAX YHEPTHH.
Jemoncmpayuu®
1. MccnemoBanre SBICHUS IEKTPOMATHATHON
WHITYKIUH.

2. OnwiTe! Dapanes.

3. 3aBUCHMOCTD HATMpPABICHUS! UHIYKIHOHHOTO
TOKa OT YCIOBHI €r0 BOSHUKHOBEHUS.

4. DnexTporeHepaTop NOCTOSHHOI'O TOKA.

@ponmanvhsle n1adopamopHsie padbomul u
OnbIMbl.

1. OneiThl 1O  HUCCIENOBAHHIO  SIBICHUSA
3JIEKTPOMArHUTHON UHIYKIUU: HCCIIeI0BaHNe
U3MCHCHUN  3HAYCHUS W HAIPaBJICHUS
WHIYKIIMOHHOTO TOKA.

HpOBe)IeHI/Ie COBMCCTHO C II€garoroM OIIbITOB 110 MCCICAOBAHUIO ABJICHUA SHCKTpOMaFHI/ITHOﬁ
WHAYKIUU: UCCIICJOBAHUC W3MEHCHUM 3HAYCHUS U HanpaBJICHUA UHAYKIITMOHHOT'O TOKa

Pe3zepBHoe Bpems (3 1)

9 KJIACC (102 )

TemaTnueckui
0JI0K, TEMa

OcHoBHOe coiepKaHHe

OcHOBHBIE BU/IbI 1eITeJIbHOCTH Y4aIUXCS
(Ha ypoBHe y4eOHBbIX el CcTBHIl)

Paznen 8. Mexanuueckue sipienusi (40 u)
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Mexanuueckoe
JBHKEHUEe

H CIOCO0BI €ro
onucanus (10 4)

Mexanuueckoe IBUXKEHUE. MarepuanbHas
touka. Cucrema orcuéra. OTHOCHTENBHOCTH
MEXaHMYECKOTr0  JBIKEHHA.  PaBHOMepHOe
NpsIMOJIMHENHOEe  JIBW)KeHUe. HepasHomeproe
npamonunetinoe  osudicenue.  CpenmHsis — u
M2HOBEHHAs cKOpoCcmb mena npu
HEPAGHOMEPHOM OBUNCEHUU.

YckopeHnue. Pasnoycxopennoe
npAMonuHelHoe odsuoicerue. CBobomHoe

nanenue. Onvimul I anunest.
Pasnomepnoe osudicenue no oxpyscnocmu.
IHepuoo u wacmoma obpawenus. Jlunetinas u
yenosas ckopocmu. Llenmpocmpemumensroe
ycKopenue.
Hemoncmpayuu
1. HaGmroneHne MEXaHMYECKOrO IBVKEHUS
Tena OTHOCUTENBHO Pa3HbBIX TEN OTCUETA.

2. CpaBHeHHE MyTei U TPaeKTOPUl IBIKEHUS
OJHOTO M TOTO JK€ Tela OTHOCHUTEIBHO
pa3HBIX TEJ OTCYETA.

3. UsMepeHne  CKOPOCTH M YCKOPEHHS
HpHMOHHHeﬁHOFO JABWXKCHUA.

4. UccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JIBHKEHHUSL.

5. HaGmogenue JIBYKCHUS Tena o
OKPYKHOCTH.

6. Habmromenne MeXaHMYECKUX  SBIICHUIA,
MPOUCXOJSIIUX B CUCTEME OTCYETA
«Tenexka» TpH €€ pPaBHOMEPHOM W

YCKOPEHHOM  JIBIDKCHHH  OTHOCHTENIBHO
KaOMHeTa (PU3UKH.

Dpoumanvuvie nabopamopuvie padbomuvt u

onvimbul.

1. Koncmpyuposanue mpaxma ons paszona u
oanvHeuuezo PABHOMEPHO20 — OBUNCEHUs
WApUKa U MmenedicKu.

2. Onpenenenue cpenHeii CKOPOCTH
CKONBXEHUsT Opycka WM JIBIDKEHUS
LIAPHKA 110 HAKJIOHHOM IUIOCKOCTH.

3. OmpezienieHre  YCKOpPEHHs — Tena
PaBHOYCKOPEHHOM [BIDKEHUH I10

pu

AHanm3 ¢ MOMOIIBIO TIEAarora U 00CyXACHUE Pa3INIHBIX IPIMEPOB MEXaHUIECKOTO BYKCHUSL.
OO6cyxaeHne COBMECTHO C IEJaroroM IpaHull IPIMEHIMOCTH MOZAEIH «MaTepUaIbHAS TOUKa.
Omnucanue nocie o0CyXKIAEHHs C MearoroM MEXaHHIECKOTr0 ABWKECHHSI Pa3INdHBIMH CIIOCO0aMU
(ypaBHeHnwue, Tabnuiia, rpaduk).

AHanmu3 1O pPYKOBOACTBOM  IeAarora
OTHOCHUTCIIBHOCTb MCXaHUYCCKOI'O JBHKCHHA.
Habimonenre MexaHM4ecKOoTo JIBHKEHHS Teja OTHOCHTENILHO Pa3HbIX Tell OTCYETA.

CpaBHeHUE NyTel U TPAaeKTOPUH JBIKEHHS C ONOPOil Ha TEXHOJIOIMUYECKYI0 KapTy MOJ pyKOBOACTBOM
nejlarora OJJHOrO M TOTO )K€ TeJla OTHOCUTENBHO Pa3HbIX TeN 0TCUETa.

AHanu3 ¢ IIOMOIIBIO Nejiarora Tekcra ['anuses 06 OTHOCUTENBHOCTH JIBHKECHUSI; BBITOJIHEHHE 331aHUN
I10 TEKCTY (CMBICIIOBOE UTCHHUE).

[pocreiimme BeIYUCICHNUS 11O 00pa3Ily cpeJHEH CKOPOCTH CKOIBXEHHS OpyCKa MM IBVKEHUS IapuKa
10 HAKJIOHHOH MIOCKOCTH.

AHanu3 1 00CY)XJICHHE C OIIOPOH Ha TEXHOJIOTMYECKYIO KapTy IOl PYKOBOJACTBOM IIe/larora crocoooB
MIPUOTIKEHHOTO OTIPEIETICHNS] MTHOBEHHON CKOPOCTH.

OmpezeneHne mocie pacCyKACHHs ¢ IEAAroroM 1o CXeMe CKOPOCTH PaBHOMEPHOTO JBIDKECHUS (IIaprKa
B )KH/IKOCTH, MOZEIIN 3JIEKTPUIECKOr0 aBTOMOOMIIS 1 T. I1.).

OmpeznencHne COBMECTHO C TEAAroroM IIyTH, MPOWIEHHOTO 3a JaHHBIH NPOMEXYTOK BPEMEHH, U
CKOpOCTH Tela [0 TpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO IBIKEHHS OT BPEMEHH.
HauanpHble mpeacTaBieHMe O TPUHLOUNAX JEHCTBHA HPUOOPOB, HM3MEPSIOMINX
(ctrIOMETpOB).

[Ipocreiilne BBIYUCIEHUS 1O 00pa3ily IMyTH M CKOPOCTH MPU PaBHOYCKOPEHHOM INPSIMOIMHEHHOM
IBHKCHHUU TeEJIIa.

OmnpezeneHne COBMECTHO C MENAaroroM MpoOHIEHHOr0 MYTH U YCKOPEHUS ABMKECHUS Tela 1o Ipaduky
3aBHCUMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O MPSIMOIMHEHHOT 0 IBM)KEHUS TeNa OT BPEMEHH.
OnpeneneHue ¢ TOMOIIBIO NT€AArora yCKOPEeHus Tena Ipu paBHOYCKOPEHHOM JIBUKEHUU 110 HAaKIIOHHOU
IIOCKOCTH.

W3mepeHne 1o cxeme Iocie pacCyKIeHHUs ¢ IMeJaroroM Mepuoja MW YacTOThl oOpalleHHs Teia Io
OKPYXHOCTH.

OnpeneneHre HaXOXACHUS MOA PYKOBOACTBOM IENarora CKOpPOCTH PaBHOMEPHOIO ABMKEHMsS Telna
10 OKPY’KHOCTH.

Pemrenne THMOBBIX pacdETHBIX 3agad B 1—2 NEHCTBUS C OMOPOH Ha alrOpHUTM, IMPEaBapUTEIHHO
pa3o0paHHBIl COBMECTHO C IIEJaroroM Ha OIpPEACICHHE KHHEMAaTHYECKUX XapaKTEPHCTHK
MEXaHUYECKOr0 IBMKEHHS PA3JIINYHBIX BUIOB.

Pacrio3naBanue n npuOIMKEHHOE ONHMCaHKE MO 00pa3Iy mociie 0OCYKICHHS C MEAaroroM pasIHIHbIX
BUIOB MEXaHUYCCKOI'O IBMIKXCHHA B MPUPOAC U TCXHUKE (Ha npumepax CBOGO}IHO nmagaronmx Tei,
JIBUKEHHUSI )KUBOTHBIX, HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEJICTB U JP.).

KU3HCHHBIX CHTyaHHﬁ, B KOTOPBIX IPOABIIACTCA

CKOPOCTb
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HAKJIOHHOM ITOCKOCTH.

4. VccnenoBaHue 3aBHCHMOCTH IYyTH OT
BpEMEHH TP PAaBHOYCKOPEHHOM JBH)KECHUH
0e3 HaYaIbHON CKOPOCTH.

5. Ilposepka 2unomeswl.: ecau npu
PABHOYCKOPEHHOM O8UdICEHUU be3
HAYanbHOU CKOpOCMU NYymu OMHOCAMCS KAK
pso HeuémHvlx yucer, mo
coomeemcmsyrouue npoMeANCymKY
8peMeHU OOUHAKOBbL.

B3aumoneiicTrBue
Ted (20 v)

IlepBeiit 3akoH HeroroHa. Bropoil 3akoH
Herotona. Tperuii 3akon Hsrotona. [Ipunyun
CYnepno3uyuu cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUSL CKONbICEHUS, CUNA MPEHUSL NOKOS,
opyaue 8uodbl MmpeHus.

Cuna TSDKECTH M 3aKOH  BCEMHPHOTO
TATOTEHHS. Y CKOPEHHE CBOOOAHOrO MAaJCHUSL.
Jeusicenue naanem eokpye Coanya (MC).
Ilepsas kocmuyeckas ckopocms. Hesecomocmo
u nepezpy3Ku.

PaBHoBecue MaTepHaabHOU TOUYKH.
Abcomomno  meépdoe  meno. Pasnosecue
meépooeo  mena ¢ 3aKPenNiéHHOU  OCbio
epawenuss. MOMEHT CUIIbL. L]enmp msoicecmu.

Hemoncmpayuu

1. 3aBUCHMOCTD YCKOpPEHHS Tela OT MaccChl

Tena U AEMCTBYIOLIEH Ha HETO CUJIBI.

2. HaGmonenne  paBeHCTBa  CHII

B3aNMOJCHCTBUH TEN.
3. V3meHeHne Beca Tena NpH YCKOPEHHOM
JBYKCHUH.
@DpoHTATbHBIE 1a00paTOpHBIe padoThI U
ONBITHI.

pu

1. I/ICCJ'IG,I[OBaHI/IC 3aBUCUMOCTHU CHUJIbI TPCHUS

CKOJNILKEHHSI OT CHWIBl  HOPMAJIbHOTO
JaBJICHHUSL.
2. Ompenenenrie  Kod(pGHUIMEHTA  TPEHUS
CKOJIB)KCHHSL.

HaOmonenue n obcyxaeHre COBMECTHO C MENAroroM OIBITOB C ABM)KEHHEM Tela IPH yMEHBLICHUH
BIIMSHUS IPYTHX Tel, NPEMATCTBYIOIUX JIBUKEHUIO.

AHanu3 Mo cXeMe MOcCNIe PacCyXKAEHUs ¢ MeJaroroM TekcTa ['anumies ¢ OMMCaHHEM MBICIEHHOTO
9KCIIEPUMEHTa, OOOCHOBBIBAIOIETO 3aKOH WHEPIMH; BBIMOIHEHHE 3a/JlaHUH IO TEKCTy (CMBICIOBOE
YTCHHE).

OO6cyxaeHne Mo PyKOBOICTBOM IIE€AArora BO3MOXXHOCTH BBITIOJIHEHHMS 3aKOHA MHEPIUH B PA3THIHBIX
CHCTEMaX OTCUETA.

Habmonenne m oOCyXIEHHE COBMECTHO C IEAArOroM MEXAHHYECKHUX SIBICHHH, MPOHMCXOIAIIUX B
cucreMe orcuéra «Tenexka» npu e€ paBHO-MEPHOM U YCKOPEHHOM ABM)KEHHH OTHOCUTENBHO KaOMHETa
¢busuKu.

JleiicTBYsI ¢ BEKTOpaMHU CHJI: BBIIIOJIHEHUE 3aJaHUH 110 CJI0KEHUIO U BBIYUTAHUIO BEKTOPOB.
HaOmonenue 3a mNpoBeJeHHWEM OIBITOB, JEMOHCTPHPYIOMIMX 3aBHCUMOCTb YCKOPEHHUS Tella OT
MPUIOKEHHON K HEMY CHJIBI U MaccChl Tefa.

AHanu3 1 00bSICHEHHE C OMOPOM HAa TEXHOJOTUYECKYIO KapTy MO/ PYKOBOJCTBOM IIeIarora siBJICHUHN ¢
UCIIOJIB30BaHUEM BTOPOro 3akoHa HeroToHa.

Pemrenne THIIOBBIX pacu€THBIX 3a7ad B 1—2 neCTBUSI C ONOPOH HA alnropuTM, NMPEABAPUTEIHHO
pa3o0paHHBIl COBMECTHO C IIENaroroM C MCIIOJIb30BaHMEM BTOPOTO 3akoHa HploTOHa W mpaBuia
CIIOJKEHHS CUIL

Onpenenenre COBMECTHO C NIEAArOroM JKECTKOCTH MPYKHHBI.

AHanm3 cuTyanuil ¢ omopoil Ha TEXHONOTMYECKYI0 KapTy MOJ PYKOBOACTBOM MENArora, B KOTOPBIX
HaOmIOHalTCs ynpyrue aedopMarny, 1 uX 00bSICHEHHE ¢ HCIOJB30BaHNEM 3aKoHa ['yKka.

PermreHne THIOBBIX pacd€THBIX 3a7ad B 1—2 AeiicTBUsI ¢ OMOPOi Ha ajIropuTM, MPEIBAPUTENHHO
pa300paHHbII COBMECTHO € IIEAAroroM ¢ HCIOJIb30BAHNEM 3aK0Ha [ yKa.

HccnenoBanne npy NOMOINY MEATOra 3aBUCUMOCTH CHJIBI TPEHHS CKOIIBKEHUS OT CHIIBI HOPMAaJIbHOT O
nasneHust. CoBMECTHOE 00CYyXKIEHHE PE3yNbTaToOB HCCIEIOBAHMS.

Omnpenenenue nMox KOHTPOJIEM TIefjarora ¢ oropoi Ha KOHCHEKT KO PHIINEHTa TPEHUS CKOIBKECHUS.
V3mepeHne ¢ TOMOIIBIO Mearora CUIIbl TPEHUS OKOSI.

Pemienrie TUMOBBIX pacu€THBIX 3amad B 1—2 JEHCTBHS C OMOPOW HAa aJTOPUTM, HPEABAPUTEIHHO
pa300paHHbIl COBMECTHO C IIEJaroroM C HCIOIb30BaHUEM (hOPMYJIBI TSI CHIIBI TPEHHS CKOJNBKEHUSL.
AHanu3 1Mo cxeMe Iocjie pacCyXJIeHHs Ienarora O JBIDKEHUM Tel TONBKO IMOJA JeHCTBUEM CHIIBI
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3. Onpenenenne KECTKOCTH PYKHHBL.

TSDKECTH — cBOOOIHOTO MaJICHUA.
OOBsicHEHNE TTO]] PyKOBOJCTBOM II€J[arora He3aBUCHMOCTH YCKOPEHHSI CBOOOTHOTO MaJACHHs OT MacChl
Tena.

O11eHKa COBMECTHO C I1€1arOroM BETMYMHBI CUIIbI TATOTEHUS, ACHCTBYIOLIEH MEX Y IBYMsI TeTaMu (JUIst
Pa3HBIX Macc).

Amnanmus ¢ OHOpOﬁ Ha }II/II[aKTI/I‘IeCKI/Iﬁ MaTepuajl ABUKCHUA HGGCCHBIX TCJI MOJ I[CﬁCTBI/ICM CHJIBI
TATOTCHU S (C HCIIOJIB30BAHUECM JOIIOJTHHUTCIBHBIX HCTOYHHUKOB I/IH(I)OpMaHI/II/I).

Pemrenne THIIOBBIX pacu€THBIX 3a7a4 B 1—2 AeHCTBHSI C ONOPOH HA aNrOpUTM, MpPEABAPUTEIBHO
pa300paHHbIil COBMECTHO C IEAAroroM C MCIOIb30BaHUEM 3aKOHA BCEMUPHOIO TATOTEHUS U (hOPMYJIbI
JUI pacdéra CUIIbI TSXKECTH.

HaGmonenne n o0CyxaeHne ¢ TOMOIIBIO MeJjarora OIbITOB 110 HU3MEHEHHIO Beca Tella IMPH YCKOPEHHOM
JBIDKEHHH.

AHanu3 ¢ MOMOIIBIO TIearora yciIoBril BOSHUKHOBEHHS HEBECOMOCTH U MEPETrPY3KH.

Pemrenne THMOBBIX pacuéTHBIX 3agad B 1—2 neiicTBUSL ¢ OmOpoOW Ha alIropuTM, NMPEIBapUTEILHO
pa300paHHBIM COBMECTHO € IIEJaroroM Ha OIIPEZIEICHUE Beca Tella B PA3IMIHBIX YCIOBHAX.

AHanu3 ¢ OMopod Ha TEXHOJNOTHYECKYIO KapTy IO PYKOBOACTBOM II€Jlarora Cui, ACHCTBYIOIIMX Ha
TEJI0, MOKOSIIeecs Ha OMOpE.

OmpeznencHue ¢ MOMOIIBIO MEJArora IEeHTPa TSHKECTH PA3IMYHbIX TEl.

o1




3aKoHbI
coOXpaHeHHsI
(10 v)

NMnynec  tena.  M3menenue  umnynvca.
Hmnynve cunvl. 3aKOH COXpaHEHHS HMITYJIbCA.
PeaktuBHOe nBmwkenue (MC).

Mexanndeckas pabota ¥ MOIIHOCTh. Pabota
CWII TSKECTH, ympyeocmu, mpenus. Cei3b
onepeuu u pabomei. IlOoTCHIIMABHAS SHEPTHUS
TeNa, MOJHATOrO HaJl MOBEPXHOCTBHIO 3EMIIH.
Tomenyuanvnas snepaus coHcamoti NPyI’CUHDL.
Kunetnueckas SHEprusl. Teopema o
KuHemuueckou 2JHepeuu. 3aKOH COXpaHEHUs
MEXaHUYECKOW JHEPTHUH.

Hemoncmpayuu
1. Tlepemaua wMmmyibca TpPU B3aNMOJACHCTBHU

TelL.

2. TIpeobpazoBanus
B3aUMOJIEUCTBUH TEJI.

3. CoxpaHeHHe UMIYIIbCA MIPU HEYIIPYTOM
B3aMMOJIENCTBUM.

4. CoxpaHeHHe UMITyJIbca TpU abCOIOTHO
YOPYroM B3aUMOJIEUCTBUH.

5. HabmroneHune peakTHBHOTO JABMKCHHUS.

6. CoxpaHeHHE MEXaHUYECKON PHEPTUHU MPH
CBOOOTHOM MMaJICHUH.

7. CoxpaHCHHE MEXaHUYECKON PHEPTUU MPH
JIBIDKCHUH TeJla MO/ ACHCTBUEM TP YKUHBI.
Dpoumansusvie 1abopamopHsie padomovl u

onvimul.

1. OmpenencHue paOOTBI CHIIBI TPCHHS MPH
paBHOMEPHOM  IBI)KCHHH  Tela IO
TOPHU30HTAIBHON TOBEPXHOCTH.

2. Ormpenenenne pabOTHI CHIIBI YIIPYTOCTH MIPH
mogpéMe  Tpy3a € HCIIONB30BaHHEM
HETIOABIKHOTO M TTOJBMYKHOTO OJTOKOB.

3. N3ydenue 3aKoHa COXpaHEHHUs SHEPTUU.

SHEPTHH pu

HabGmonenue u o0cyx/1eHne ¢ IIOMOIIBIO MIEJarora OmbITOB, JEMOHCTPHPYIOIINX Mepefady UMITYIbCa
IpU B3aUMOJEHCTBUM TEJ, 3aKOH COXPAHEHHS HMITylIbca MpPU aOCOMIOTHO YHNPYroM M HEYIPYrom
B3aMMOJIEMICTBUU TEIL

HaOmtofenne neMOHCTpanuy Iefarora CUTyalMii B OKpYKarollell KU3HM C MCIONb30BAHUEM 3aKOHA
COXpaHCHUA UMITYJIbCaA.

PacniozHaBaHMe C OMOpPOM Ha TEXHONOTMYECKYI0 KapTy IIOA PYKOBOACTBOM II€arora sBJICHHS
PEaKTHBHOIO JIBW)KEHH B pupoze 1 texHuke (MC — Ouonorus).

IIpuMeHeHME COBMECTHO C MEAAroroM 3aKOHA COXPaHEHWsI UMITylbca JUIs pacdéra pe3ynbTaToB
B3auMoOJIeHicTBUA Ten (Ha MpUMepax HEYNpyroro B3aWMOJCHCTBUS, YHPYroro LEHTPAIbHOIO
B3aUMO-JICHCTBHS JIBYX OJIMHAKOBBIX TEJ, OJHO M3 KOTOPHIX HEMO-BIKHO).

Pemrenne THIIOBBIX pacu€THBIX 3aaad B 2—3 JACHCTBHSI C ONOPOH HA aNrOPUTM, NPEABAPUTEIHHO
pa300paHHbIIl COBMECTHO C IIEJIaroroM ¢ MCIIOIb30BaHNEM 3aKOHA COXPAHEHHS UMITYJIbCA.
OmnpezeneHne ¢ OMOPOH Ha JUIAKTHUYECKUI MaTepuasn pabOTHI CHIIBI YIIPYTOCTH NpH NOAbEME Tpy3a
C UCIIONIb30BAaHMEM HETIOJBIKHOTO U TTOJIBIKHOTO OJIOKOB.

H3MepeHne coBMECTHO C NENArOroM MOITHOCTH.

H3MepeHue ¢ MoMOIIEI0 Tie1arora oTeHIHAIEHOW SHEPTHH YIPYro e OpMHPOBAHHON TP YKUHEIL.
H3MepeHne coBMECTHO C MEAAroroM KHHETUYECKOM YHEPTUU TeJa 10 JJITUHE TOPMO3HOIO IIyTH.
HabGmionenue 3a 3KCeprMEHTAIbHBIM CPaBHECHUEM HW3MEHEHHs MOTCHIIMAIBHON U KHHETHIECKON
SHEPruil Teja Npu ABUAKEHUHU 110 HAKIIOHHOM ITOCKOCTH.

HaGmonenre 3a sKcrepyMeHTaIbHONW MPOBEPKOM 3aKOHA COXPaHEHUS MEXaHWYECKOW JHEPTUH MpH
CBOOOIHOM TaJICHUU.

IIpuMeHeHrnEe Ha HadaJbHOM YPOBHE, C OIOPOM Ha NUAAKTUYECKUM MaTepUall 3aKOHA COXPaHEHUS
MEXaHUYECKOM 3HEpruu AJ1s pacuéra NOTCHIMAIbHON U KUHETUYECKON IHEPIUH Tea.

Pemrenne THNOBBIX pacuéTHBIX 3a1ad B 1—2 neicTBUsSL C ONOpOW Ha ajIropuTM, NpEIBapUTEILHO
pa300paHHbIi COBMECTHO C IT€IaroroM ¢ UCIIOIb30BaHUEM 3aKOHA COXPaHEHNUSI MEXaHUY €CKOM SHEPTHH.

Paznen 9. Mexanuyeckue Kosieoanusi 1 BOJTHBI (15 u)
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MexaHuuyeckue
KoJiedanusn (7 u)

KonebarensHoe JBIDKEHHE. OcHOBHBIE
XapaKTepUCTUKN KOJeOaHW: Mepuos, JacToTa,
amruntyna. Mamemamuueckutl u NpYyICUHHBLU

masmuuxu.  Ilpespawenue  snepeuu  npu
KonebamenbHOM O8UNCEHUU.
3aryxaromue KonebaHus. BreIHyXaeHHbIE
konebanus. Pe3oHaHc.
Jlemoncmpayuu®
1. Habmonenne  KojeOaHuii — Tel  TOJ
JNEHCTBHEM  CHJIBI  TSDKECTH W CHUIBI
YIPYTOCTH.

2. Habmonenue xonebaHuii Tpy3a Ha HUTH U
Ha MIPYXXHHE.

3. Habmonenne BBIHYXIEHHBIX KoieOaHUNA U
pe30HaHca.

@poumansusle nabopamoprvie pabomovt u

onvimbul.

1. OnpeneneHnne  wacToThl W Iepuoa
KoJieOaHUI MAaTEeMaTH4YEeCKOro MasiTHUKA.

2. OnpeneneHde  4acTOTBl M IepHOja
KoJeOaHWi TPYKMHHOrO MasTHUKA (WIn
QIIEKTPOHHAS IEMOHCTPALIHSA).

3. UccnenoBanne  3aBUCHMMOCTH  IIepHOA
KoJIeOaHMH MOJBEIIEHHOT0 K HUTH Ipy3a OT
JUTUHBI HUTH.

4. VccnenoBaHue  3aBHCHUMOCTH  IIEpHOZA
KojneOaHWi NpPYXWHHOTO MasTHHUKA OT

MacChl rpy3a (nmun IJIEKTPOHHAS
JEMOHCTPALIHS).
5. IpoBepka HE3aBUCHUMOCTHU nepuoa

KoneOaHui Tpy3a, MOABEUIEHHOTO K HUTH,
OT Macchl Ipy3a.
6. OmBITEL, AEMOHCTPHUPYIOLINE 3aBUCUMOCTD

nepuoaa konebaHuit MPYKUHHOT'O
MasATHUKAa OT MacCCbl I'py3a U JKECTKOCTH
MPY>KUHBL.

7. U3mepenue YCKOpEHUS CBOOOJTHOTO
TaICHUS (wmu 3JIEKTPOHHAS
JICMOHCTPALIUS ).

Habmtonenue xonebanuii mox AeHCTBHEM CHII TSHKECTH U YIPYrOCTH UM OOHApYKEHHE IPU ITOMOIIN
nejarora MoJOOHBIX KOJIEOAHHU B OKPYXKAIOIIEM MHpE.

AHanun3 COBMECTHO C IIeJaroroM KosieOaHui rpy3a Ha HUTH U Ha nipykuHe. OnpeneneHue mo alroputrMy
YHaCTOTHI KOHC63HHﬁ MAaTEMATUYCCKOI'O U MMPY>XKUHHOI'0O MasiTHUKOB.

Habimonenue 1 00bsiCHEHUE C TOMOIIIBIO TI€/Iarora siBJICHUs] pe30HaHca.

HccnenoBanrue ¢ omopoil Ha ajropuTM, IpENBapUTEIBHO Pa300paHHBI COBMECTHO C MENarorom,
3aBHCHMOCTH IIepHoJia KoJIeOaHUH TO/IBEIIEHHOTO K HUTH Ipy3a OT JAJIMHBI HUTH.

IIpoBepka ¢ onopoil Ha TEXHOJIOTMUECKYIO KapTy MOJ pyKOBOACTBOM I€arora He3aBUCUMOCTH IIEPUOAA
KoJieOaHMH rpy3a, MOABEIICHHOTO K JICHTE, OT MacChl rpy3a.

HaGmonenue u odcyxieHne moja pyKoBOACTBOM IIeJjarora OIbITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTh
reproza KoineOaHui NpyKMHHOTO MasiTHUKA OT MacChl Ipy3a 1 KECTKOCTH MPY>KHHBL.

[IpuMeHeHne ¢ TOMOIIBIO MTeAAarora MaTEMaTHIECKOr0 ¥ IPYXMHHOT'O MAasSITHUKOB B KaU€CTBE MOJIEIICH
JUISL OTIMCAaHUS KOJIEOAHUH B OKPY’KAIOIEM MHPE.

PermreHne THIOBBIX pacuéTHBIX 3a7ad B 1—2 AeiCTBUsI ¢ OMOPO# HA alNrOpuUTM, MPEABAPUTEIHHO
pa300paHHBII COBMECTHO C IEAroroM, CBS3aHHBIX C BBIYHCICHHEM WM OLEHKOM 4acTOTHI (IepHona)
KOJIeOaHui
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Mexannueckue
BOJIHBI. 3BYK
@)

Mexannueckne BOJTHBI. CaoiicTBa
MeXaHIIECKIX BOJIH. IlpodonsbHule u
nonepeynvle 0aHbl. [[TUHA 80IHbI U CKOPOCMb €6
pacnpocmpanenus. Mexanuueckue 60HbI 8
meépoom meie, celicmuyeckue 6oHvl (MC).

3ByK. Ipomxocmb 38yKa U 6blcoma MOHA.
Ompasicenue 38yka. Hnghpaszeyx u yismpassyx.

Jlemoncmpayuu®

1. Pacmpocrtpanenue
MOTIEPEYHBIX BOJH.

2. HaGmoneHue 3aBUCHMOCTH BBICOTHI 3BYyKa
OT YaCTOTHI.

3. AKycTHYecKUi pe30HaHC.

IIPOAOJIBHBIX u

OOHapyXeHHe W aHAJIH3 C TIOMOIIIBIO MTearora BOJTHOBBIX SIBIICHUH B OKPYKarOLIEeM MHpE.
HabnroneHue COBMECTHO € NEIaroroM paclupOCTPaHEHUs MPOIOJBHBIX M IONEPEYHBIX BOJH (Ha
MO/IENH) B OOHAPY)KEHHE aHAJIOTMYHBIX BHIOB BOJIH B IPUPO/E (3BYK, BOISHBIC BOJHBI).

Brranciienne B 1—2 AeWCTBHSA ¢ OMOPO Ha aNTOPUTM, IpeIBapUTEIBHO pa300paHHBIA COBMECTHO C
NeJIaroroM JUIMHBI BOJIHBI X CKOPOCTH PacIIpOCTPaHEHNUS 3BYKOBBIX BOJH.

Habnronenue 3a 3KCHEPUMEHTAIBHBIM ONpPEACNICHHEM TIPAHMI] YacTOTHI CIBIIIMMBIX 3BYKOBBIX
KoJyeOaHuil.

Ha6HIOI[eHHe 3aBUCHUMOCTHU BBICOTHI 3BYKAa OT YaCTOThI (B TOM YHUCJIC C UCITOJIB30BAHNEM MY3bIKAJIbHBIX
UHCTPYMEHTOB).

Habimonenue 1 00bsICHEHHE C IOMOILBIO [Te1arora siBJIeHHUs aKyCTHYECKOTo pe30-HaHca.

YreHue COBMECTHO C MEIaroroM OPUTMHAIBHOIO TEKCTa, MOCBSIIEHHOIO MCIONB30BAHUIO 3BYKa (MK
YABTPa3ByKa) B TEXHUKE (IXOJIOKALMSI, YIBTPA3BYK B MEJULIMHE U Jp.); BBIOJIHEHHE 33 JaHUMH 110 TEKCTY
(cMmbIcIIOBOE UTEHME)

Pa3znen 10. DyieKTpOMArHUTHOE 1OJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI (8 1)

DJIEKTPOMATHUT
Hoe IoJie

M 2JIEKTPOMArHu
THBIE BOJIHBI
1)

DNEeKTPOMarHuTHOE Toe.
DneKTpOMarHuTHbIE BOJIHBI. Ceoticmea
9NEeKMPOMACHUMHBIX BOJIH. Hlxana
INEeKMPOMAHUMHLIX ~ 6OnH.  Mcnoavsosanue
ANEKMPOMACHUMHBIX 80JIH OISl COMOBOU CE53U.

DneKTpoMarHuTHas pUpoaa CBeTa.
Cxopoctb cBeTa. BonHOBbIE CBOCTBa CBETA.

Jemoncmpayuu®

1. CBolicTBa 31€KTPOMArHUTHBIX BOJH.
2. BonHOBBIE CBOHCTBA CBETA.
Dpoumanvuvie nadbopamopHvie padomovl u
onvimbul.
1. I3y4eHne CBOWCTB DJIEKTPOMArHUTHBIX
BOJIH € TIOMOIIBI0 MOOMIILHOTO TenedoHa.

[TocTpoeHre MPOCTHIX PACCYXACHUI HAa OCHOBE IOATOTOBJICHHBIX BBIPAXKCHUN, OOOCHOBBIBAOIIMX
B3aUMOCBSI3b SJICKTPUYECKOTO U MATHUTHOTO MOJICH.

Habmioienune 3a 3KCIEpUMEHTANIBHBIM U3YU4EHHEM CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH (B TOM YHCIIE C
MOMOIIBI0 MOOHIIBHOTO TenedoHa).

AHanu3 ¢ MOMOIIIBIO Mearora PEHTTeHOBCKMUX CHUMKOB Y€IOBEUECKOr0 OpraHu3Ma.

AHanu3 COBMECTHO C MMEaroroM TEKCTOB, OMUCHIBAIOIINX TPOSBICHHS 3JICKTPOMATHUTHOTO M3ITyICHUS
B IIPUPO/IE: )KUBBIE OPTAHU3MBI, U3IyIE€HHsT HEOECHBIX Tell (CMBICIIOBOE UTEHHE).

PacriosHaBaHue W aHAIN3 PA3IMYHBIX TIPUMEHEHHUM 3IEKTPOMATHUTHBIX BOJH B TEXHHKE C OMOPOH Ha
TEXHOJIOTHYECKYIO KapTy Ol pPyKOBOJACTBOM II€arora.

Pemienrie THITOBBIX Pacu€THBIX 3a7ad B 1—2 NEHCTBHS C OMOPOM HA aJrOpUTM, IPEABAPHTEIBHO
pa3o0paHHbIif COBMECTHO C TIEAroroM ¢ UCITONB30BaHWEM (hOPMYIT ISt CKOPOCTH 3TEKTPOMATHUTHBIX
BOJIH, JUTMHBI BOJIHBI M YACTOTHI CBETA.

Pasgen 11. CeeroBbie siBienus: (15 )
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3aKoHbI
pacnpocTpaHeHH
s ceera (6 u)

JlyueBass Mozenp cBera. McTouHMKHM cBeTa.
IIpsamonunelinoe  pacnpocmpanenue  ceema.
3ammenus Coanya u Jlynvr. OTpakeHHe CBeTa.
IInockoe 3epkano. 3akon ompadicenus céema.
[Ipenomiienne cBeTa. 3aKOH MPEITOMIICHHUS
cBeta. [lonnoe enympennee ompaoicenue céema.
Hcnonvzoeanue noanozo 6Hympenne2o
Ompaicenusi 6 ONMUYECKUX C6emMOBO0aX.

/Iemomcmpauuu2

1. IlpsimonuHEHOE pacIpOCTPaHEHHE CBETA.

2. OTpakeHue CBeTa.

3. Nomyuenne M300paKEHUH B IUIOCKOM,
BOTHYTOM U BBIITYKJIOM 3€pKaJIax.

4. TIpenomienue cBera.

5. Onruyecknii CBETOBOI.

Dpoumanvuvie nadbopamopHvie padomovl u

onvimeul.

1. Uccnenosanue 3aBUCHMOCTH yria
OTPa)KCHHUsI CBETOBOTO Jiyda OT yIJia
MaJICHNUSL.

2. U3yyenne XapakTepUCTHK H300paXKeHUS
IIpeaMeTa B IJIOCKOM 3epKale.

3. UccnenoBanne 3aBUCHMOCTH yria
NIPETOMIIEHUS] CBETOBOTO Jyda OT YyIJa
NaJICHUs Ha TPaHUIE «BO3AYX—CTEKIION.

HaOmonenne OMNBITOB, JEMOHCTPUPYIOIIMX SBICHWE TNPSIMOIMHEHHOTO PpaclpOCTpaHEHHS CBETa
(BO3HHKHOBEHHE TCHH U MOTYTEHH), U UX HHTEPIPETAIH C HCIOIb30BAHUEM MOHSITHUS CBETOBOTO JIy4a.
OObsicHEHHE U MOJETMPOBAHUE TIOCITIE PACCYKICHUS C MENAaroroM IO CXEMe COMHEYHOro U JIyHHOTrO
3aTMEHHH.

HccnenoBanue ¢ omopoif Ha TEXHOIOTHUECKYIO KapTy O] pyKOBOICTBOM II€1arora 3aBUCHMOCTH yIJia
OTpa)KE€HHS CBETOBOTO Jy4a OT yIJa MaJeHHs.

W3yyeHue ¢ moMouipio neaarora CBOMCTB N300pakeHHs B INIOCKOM 3€pKaie.

HaGmonenne n 00bsiCHEHHE COBMECTHO C I1E€aroroM OINBITOB I10 MOTYYEHHIO U300paKeHUIT B BOTHYTOM
Y BBIITYKJIOM 3epKkajiax. HaOmonenue n o0bsicCHEHHE 1ocIe pacCy K IeHHs C IeIaroroM Mo CXeMe OIbITOB
MO MPETOMIIEHUIO CBETA HA I'PaHUIIE PA3IUYHBIX CPEJ, B TOM YHCIE OMNBITOB C MOJHBIM BHYTPEHHUM
OTpaXKCHUEM.

HccnenoBanne mox pyKOBOACTBOM I€Aarora 3aBUCHMOCTH YIVIa TPENOMIIEHHS OT yIyla MajeHus
CBETOBOIO JIyda HA TPAHHIIE «BO3yX—CTEKIIO.

Pacrio3HaBaHue ¢ MMOMOIIBIO IIEAArora sSBICHUH OTPa)KeHUS W TIPEIOMIICHUS CBETA B IIOBCEIHEBHOU
KHU3HU. AHAINU3 U O0BSICHEHNE COBMECTHO C I€IaroroM sIBJICHHUS ONTHYECKOTO MUPaXKa.

Pemrenne THMOBBIX pacdETHBIX 3agad B 1—2 NEHCTBUS C OMOPOH Ha alrOpPHUTM, IMPEaBapUTEIHHO
pa300paHHbII COBMECTHO C IIE€AArOroM C UCITIOIb30BAaHUEM 3aKOHOB OTPAXKCHUSI 1 TIPETIOMIICHNUS CBETA.

JIMH3BI
H ONTHYECKHUE
npu6opsl (6 1)

JInnza. Xox nydeit B nmH3e. Onmuueckas
cucmema  omoannapama, MUKPOCKONA U
meneckona (MC). [Inaz kax onmuueckas
cucmema. bruzopyxocme u danvnozopkocme.

Jemoncmpayuu®

1. Xox ydeit B coOuparomieii TuH3e.

2. Xop Ty4el B paccenBaromIe JINH3E.

3. [Nony4yenne n300pakeHUH ¢ TTOMOIIBIO

JTUH3.
4. TTpunInn IeHCTBUS
MHKPOCKOTIA ¥ TEJIECKOTIa.
5. Mogens rinasa.
@ponmanvHsle nadopamophuvie padGomst u

¢oroammapara,

[Tonyuenue o KOHTPOJIEM Ielarora M300pakeHUH ¢ MOMOIIbIO COOMPAIOLIEH U paccerBaroOIIeH JINH3.
Omnpezernenue ¢ oropoil Ha arOpUTM pa3padOTaHHOTO COBMECTHO C I€1aroroM (hOKYCHOTO pacCTOSTHUS
1 ONTHYECKOH CHIIBI COOMPAIOIIE JTMH3BI.

AHanM3 COBMECTHO C IIEJaroroM yCTpoicTBa M MPUHIMIA ASHCTBHS HEKOTOPBIX ONTHYECKUX IIPHOOPOB:
¢oroanmnapara, MuKkpockona, reneckona (MC — Ononorus, acTpOHOMHS).

AHanu3 ¢ O1opol Ha TEXHOJIOTMYECKYIO KapTy MO PYKOBOACTBOM II€Aarora siBICHUH OJIU30PYKOCTH U
JAITEHO30PKOCTH, IpUHIHIA AeicTBHA 09koB (MC — Omomors).
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onvimal.
1. IMomydyenne wn300pakeHU C TIOMOIIBIO
cOOMparoIIeil TNH3BL.
2. Ompenernenne (OKYCHOTO PACCTOSHHUSI U
OINITHYECKON CHITBI COOMpAIOIIel TMH3HI (MK
ANIEKTPOHHAS IEMOHCTPAITHS ).

Paszno:kenune
0eJIoro cBeTa
B cieKTp (3 u)

Pasnoowcenue benoco ceema 6 cnexmp.
Onvimut Hotomona. Cnoowcenue cnekmpanbHuix
yeemos. [ucnepcus ceema.

,ZZeMomcmpamm2

1. Paznoxxenre 6emoro cBeTa B CIEKTP.

2. [Nony4yenwue O€I0ro cBeTa MpHu CIOKCHUU

CBCTa pa3HbIX IIBETOB.

@ponmanvHsle 1adopamopHvie padomul u
onvimul.

1. OnbITEl MO pa3jOKEHUIO OENOro CBera B

CIEKTD.

2. OmBITH IO BOCHPUATHIO I[BETA MPEIMETOB

npu WX HaOMIOJCHUM 4Yepe3 I[BETOBBIC

(UITBTPEL.

HaGsmoeHne coBMECTHO € ITEaroroM 1o pas3iokeHUI0 OEI0ro CBETa B CIIEKTP.

HabGmonenne n o6bsicHeHHEe Ha 6a30BOM YPOBHE ITOJ] pPYKOBOACTBOM IIEJJAT0ra OIBITOB I10 TTOMyYIEHHUIO
6eoro cBera MpH CIIOXKEHUH CBETA Pa3HbBIX I[BETOB.

IIpoBenenune u 0OBSICHEHUE O], PYKOBOJICTBOM IIEArora OMBITOB 110 BOCHPUSITHIO IIBETA IPEAMETOB
NP WX HAOJIO/ICHUN Yepe3 IIBETOBbIC (PHIIBTPHI (IIBETHBIE OYKH).

Pa3nen 12. Kanrosble siBienus (17 1)

Hcnyckanue

U NOIJIoLeHne
CBeTa ATOMOM
44)

Onvimul Pezepgpopoa v 1maHeTapHasi MOJICIb
aroma. Mogens aroma bopa. Hcnyckanue u
noziowenue  ceema  amomom.  Keanmol.
Jluneiiuamoie cnekmpul.

OO6cyxeHre ¢ TOMOIIIBIO I1e/1arora ey oneIToB Pesepdopaa o ucciie10BaHuio aTOMOB, BBIIBU)KEHHE
THIIOTE3 O BO3MOXHBIX PE3YyNbTaTaX OMBITOB B 3aBUCHUMOCTH OT MPEAINOIaraéMoro CTpoeHHUsl aTOMOB,
(hopMyIMpOBaHHE BHIBOJOB U3 PE3YJILTATOB OIBITOB.

OO6cyxaeHne ¢ Ornopodl Ha TEXHOJOTMYECKYI0 KapTy I10J] PYKOBOJCTBOM II€[arora IpOTHBOPEYHH
TUTAaHETapHOM MOJIENIM aToMa M OCHOBAaHMH JUIsl THIIOTE3bI bopa o craroHapHBIX opOUTax IEKTPOHOB.
HaOGmofienne cCOBMECTHO ¢ MENAroroM CIUIOMIHBIX M JIMHEWYAThIX CHEKTPOB M3IYYEHHS Pa3IHIHBIX
BemecTB. OOBSICHEHHE C ONIOPOH HAa ANAAKTHYECKUH MaTepHal TMHEWIAThIX CIIEKTPOB M3IIydCHUSL.

Crtpoenne
aTOMHOTO SI/Ipa
(64)

PamnoakTuBHOCTD. Anbgha-, bema- u eamma-
usnyuenus.  CTpoeHMe  aTOMHOTO  sijpa.
Hyxnounas modenv amomuozo sopa. Hzomonoi.
Paouoaxmugnvie npespauyenus. Iepuoo
noaypacnaoa amomHwix s0ep.

Hemoncmpayuu

1. CexTpsl U3ITyYIEHUS 1 TTOTIIOMICHHUS.

OO6cyxeHne COBMECTHO C TIEaroroM BO3MOXHBIX THITOTE3 O MOJENSX CTPOCHUS S/Ipa.

OmnpezeneHne Mo cXeMe ¢ MCHOIB30BaHUEM METOAMYECKOr0 MaTepHaa I0oJ PYKOBOJICTBOM IleJarora
cocTaBa sAzep IO 3a/JlaHHBIM MAacCOBBIM W 3apsIOBBIM YMCIaM U I10 TIOJIOKECHUIO B NEPHOINYECKOMN
cucreme meMeHToB (MC — xumus).

AHanu3 ¢ onopoil Ha TEXHOJIIOTHYECKYIO KapTy I0J PyKOBOICTBOM IIe/Iarora M3MEHEHHs COCTaBa siapa
M eT0 TOJOKEHHS B MEPHOANYECKOIT cucTeMe mpH [ | -paguoakTuBHocTH (MC — xumus).
HUccrnenoBanue ¢ MOMOIIBIO Me1arora TPEKOR | | ~JacTHII TI0 TOTOBBIM (hoTorpadusM.
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2. CrieKTpBl pa3IMYHbIX I'a30B.

3. CrmiexTp Bogoposa.

4. HaGmoeHne TpeKoB B kamepe BrbcoHa.

Dpoumanvuvie nadbopamopHvie padomovl u
onvimeul.

1. Habmodenue cniownblx u JuHeu4amolx

CNEKMPOG UBTYUEHUL.
2. UccnenoBanue TpeKOB: U3MEPEHUE JHEPTHN

Ha6miofienue 3a aeMoHCTpaipeid paboTel U3MEPEHUS PaHalliOHHOr0 ()OHA C MOMOIIBIO J03UMETPA,
OIIEHKA €r0 MHTEHCUBHOCTH.

AHanu3 COBMECTHO C IMEAAaroroM OMOJIOTHYECKMX HW3MEHEHUH, MPOMCXOSIIUX IMOJ] JeHCTBUEM
pannoakTuBHBIX m3nydernit (MC — Ononmorus).

Habnrogenne memoHcTpaiin 00 HCHOIB30BaHHE PANMOAKTHBHBIX M3nMydeHuil B memunuae (MC —
Ouomorus).

YacTHMIEl 110 TOPMO3HOMY myTH (IO
¢dororpadusim) (wu AJIEKTPOHHASI
JIEMOHCTPAILIHS).
Snepubie SnepHble peakuuu. 3aKOHBI COXpaHeHHs | PelieHue THUMOBBIX pacdyETHBIX 3a1ad B 1—2 NEHCTBUS C OMOPOM HA alrOpPHUTM, MPEIBAPHTENLHO

peaxuuu (7 4)

3apsIOBOT'0 H MacCOBOT'O UUCEN. DHepeust cesa3u
amomubix sidep. Cesi3b  Maccbl U IHEPSUU.
Pearxyuu cunmesa u denenusi sioep. Mcmounuxu
onepeuu Connya u 36¢30 (MC).

SAnepnHast SHEPreTHKA. Heticmesus
PAOUOGKMUBHBIX — ULYUEHUU  HA — JICUBbLE
opeanuzmol (MC).

Hemoncmpayuu
1. Pabota cuéryuKa HMOHU3UPYIOIIUX

W3IIy4eHUI.

2. Perucrpaumsi  M3IydeHUs]  TPUPOAHBIX

MHHEpAJIOB U MPOAYKTOB.
Dpoumansusvie nadbopamopHvie padomovl u
onvimeul.
1. 3mepenne paauoakTuBHOrO (oHa (MIIH
JJIEKTPOHHAS IEMOHCTPALIHS).

Ppa300paHHbII COBMECTHO C MEAr0roM C HCIIOJIb30BAHUEM 3aKOHOB COXPaHEHHSI MACCOBBIX H 3aps10BBIX
YHCceN Ha ONMpeNeNeHNe Pe3yabTaToOB SACPHBIX PEaKIUil; aHaIN3 BO3MOXKHOCTH I HEBO3MOXKHOCTH
SIIEPHOM peaKLUU.

Or11eHKa C TIOMOIIBIO TTeAarora YHEPTHUH CBSI3H sIIep ¢ UCIOIB30BaHueM (popMyITsl DHHINTEHA.
OOcyXaeHne COBMECTHO C IEJaroroM IEpCIEeKTUB HCIONb30BaHMS YIPABIAEMOrO TEPMOSAECPHOTO
CHHTE3A.

OO6cyxeHIe COBMECTHO C TIEAAaroroM MPEeUMyIIECTB U 9KOIOTNIECKUX MPOOIIeM, CBA3aHHBIX C SIIEPHON
sHepreTukoir (MC — skomorus).

IMoBTOpPUTEILHO-0000MAOIIHIT MOTYJTb (9 1)

Cucrematusanus
1 000011IeH1E
MPEIMETHOTO
COJICpIKaHUS

U OIIbITA
JIEATELHOCTH,
nproOpe-TEHHOT0

O000IIeHHEe  COACPIKAHUS  KAKAOro W3
OCHOBHBIX pasnenoB Kypca Gbu3uKH:
MEXaHUYECKHE, TEIUIOBBIE, DJIEKTPOMATHHUTHBIE,
KBaHTOBBIE SIBJICHUSL.

Hayu4Hblit MeTO/ TO3HAHUS U €0 Pea3aius B
(huU3HUUECKUX UCCIIEIOBAHUSX.

CBsi3b (DM3MKH U COBPEMEHHBIX TEXHOJIOTHH B

BeinonHeHue ¢ momolislo rnejarora yueOHbIX 3aJJaHUH, TPEOYIOLINMX IEMOHCTPAIMA KOMIIETEHTHOCTEH,
XapaKTepU3YIOIINX eCTECTBEHHOHAYYHYI0 TI'PAaMOTHOCTh: TNPUMEHEHMs TOMyYeHHbIX 3HAHUM [UId
Hay4YHOTrO OOBSICHEHMs (U3MYECKUX SIBICHHH B OKPYKAIOIIEH MPUpPOJE M MOBCEIHEBHOW KM3HH, a
TaKKe BBISBJICHUS (DU3MYECKUX OCHOB psiJia COBPEMEHHBIX TEXHOJOTHH; NMPUMEHEHHS OCBOEHHBIX
9KCIIEPUMEHTAIBHBIX YMEHHUH JUIS MCCIeOBaHNs (U3MUECKUX SIBIICHHWH, B TOM YHCIIE JUIS NPOBEPKH
TUIIOTE3 U BBIABICHUS 3aKOHOMEPHOCTEIL.

Pemrenne THMOBBIX pacuéTHBIX 3amad B 1—2 neiicTBUSI ¢ OMOpOW Ha ajIropuTM, NpEIBapUTEILHO
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NPU U3yICHUH
BCETo Kypca
buzuKn

obiacTu mepenadr WHPOpPMAINU, YHEPTETHKE,
TPaHCIIOpTE

pa300paHHbII COBMECTHO C TEJAroroM, B TOM YHCIIE HPENNONaraomyX HCIoIb30BaHne (pru3ndeckon
MOJIEJIM 1 OCHOBaHHBIX Ha COJCPIKaHUU Pa3INYHBIX Pa3/eNoB Kypca (Gpu3uku.
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