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PaGouass mporpamma 1o yueOHOMy mnpeamery «Dusuka» (0a30BbIi ypOBEHB)
(mpenmetHas o6nacTh «EcTeCcTBEHHO-HAYUYHBIE TPEAMETHI) (J1ajiee COOTBETCTBEHHO —
nporpamma 1o ¢usnke, Pu3rKa) BKIIOYAET MOSICHUTENbHYIO 3alUCKY, COAEp)KaHUE
oOy4yeHHus, IUIAHUPYEMbI€ pE3yJbTaThbl OCBOEHUSA MPOrpaMMbl 1O  (PU3HKE,
TEMATUYECKOE TJIaHUPOBAHHUE.

[TOACHUTEJIBHA A 3AIINCKA

Pabouas nporpamma no uszuke st 00y4aronIuxcs ¢ 3a1ep>KKOU MICUXUYECKOT0
passutus (nanee — 3I1P) Ha ypoBHE OCHOBHOrO 001I€T0 00pa30BaHMs MOATOTOBICHA
Ha OcHOBe @efepanbHOrO0 TOCYJApPCTBEHHOIO 00pa30BaTeIbHOIO CTaHAapTa
ocHOBHOTO ob1miero oopazoBanus (IIpukas Munnpocsemenus Poccun ot 31.05.2021
r. Ne 287) (manee — ®I'OC O0O0), denepanpHoii aanTUPOBAHHONW 00Pa30BaTEIHHOM
MporpaMMbl OCHOBHOT'O OOIIIer0 00pa30BaHUs Ji 00Yy4aIOIMMUXCsl ¢ OTPaHUYECHHBIMU
BO3MOKHOCTSIMH 3710p0Bbs ([Ipuka3z Munmnpocsemennst Poccun ot 24 Hosiopst 2022 1.
No 1025), denepanbHoil paboueil mporpaMMbl OCHOBHOTO OOIIero oOpa3oBaHuUs IO
yaeoHomy mpeamery «Dwusuka» (06a30BbIi ypoBeHb), KoHienmuu mnpernomgaBaHus
yuebHoro mpeamera «®duszuka» B 00pa3oBaTeIbHBIX OpraHuzanusx Poccuiickoit
Qenepanuy, peAM3yOIINX OCHOBHBIE  00IIE00pa30BaTEIbHBIE  MPOTrPaMMB,
®denepanbHO pabodeil mporpaMMbl BOCIIHMTAHMS, C YU4E€TOM pacHpeeNeHHBbIX IO
KJlaccaM TMpoBepseMbIX TpeOoBaHMM K pe3ynbTaTaM ocBoeHus DenepaibHON
aJIanTHPOBAHHON 00pa30BaTEILHON MPOTPAMMBI OCHOBHOTO 0011IeT0 00pa30BaHUS ISt
00y4aroIIMXCcA € 3a/1ePKKON ICUXUUECKOT0 Pa3BUTHS.

Ob01mas xapakrepucTuka y4e0Horo npeamera « ®u3nka

VYuebnwiii  mpeamer «®Puszukay  ABIAETCS  CUCTEMOOOPA3YIOIMUM  JUIsS
€CTECTBEHHOHAYYHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHbl MHUPO3JAaHUS
ABIISIIOTCA  OCHOBOHM cofepXaHUsT KypCcOB XUMHUH, OuHOJOruu, reorpapuu u
acTpoHOMUHM. Du3MKa BOOpPYX,AeT OO0Yy4alOUIMXCS HAay4YHbIM METOJOM I[TO3HAHUS,
MO3BOJISIOIIUM MOJIy4YaTh OObEKTUBHBIEC 3HAHUS 00 OKPYKAIOIIEM MHUDE.

[IpenMeTr MakcUMaIbHO HalpaBJieH Ha (OPMHUPOBAHUE HHTEPECA K IPUPOTHOMY
U COUMAJIbHOMY MHpPY, COBEpPLICHCTBOBAHUE II03HABATEIBHOM JESATEIBHOCTU
obyuarontuxcs ¢ 3I1P 3a cuer oBnajeHUs] MBICIUTENbHBIMU ONEPALUSIMUA CPAaBHEHUS,
0000111eH s, pa3BUTHE CIIOCOOHOCTU apryMEHTUPOBATh CBOE MHEHHUE, (POPMUPOBAHUE
BO3MOKHOCTEN COBMECTHOU JEATEIBHOCTH.

W3yuenne ¢uszukum cnocobcTByeT pa3BuTui0 y oOywatomuxcs ¢ 3IIP
MIPOCTPAHCTBEHHOI'O  BOOOpaXEHMS, (PYHKIIMOHAJIBbHON T'PAMOTHOCTH, YMEHUS
BOCIIPMHUMATh W KPUTUYECKH aHAJIM3UPOBATh HH(OPMAIMIO, MPEACTABICHHYIO B
pa3nuyHbIX (popMax. 3HAUUMOCTh MPEAMETA JJI PA3BUTHUS KUZHEHHON KOMIIETEHIINH
00y4arouuxcs 3aKJII0YaeTCsl B YCBOGHUU OCHOBBI (PU3NYECKUX 3HAHUN, HEOOXOTUMBIX
JUI TIOBCEIHEBHOM JKM3HM; HABBIKOB 3JJ0POBOIO M O€30MAaCHOrO JUIsl YElIOBEKa U
OKpYXalollen ero cpeibl 00pasa Ku3HU; POPMUPOBAHUU IKOJIOTHUECKON KYJIbTYPBHI.
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[Iporpamma otpaxaer cojuep:xkaHue o0yudeHus: npeamery «DPu3nka» ¢ yueTom
0co0BIX 00pa3zoBaTenbHBIX MOTpeOHOCTEN oOyuatonuxcs ¢ 3[1P. OBnageHne TaHHBIM
y4eOHBIM MPEAMETOM IPEICTABISAET ONPEAEIEHHYIO TPYAHOCTD Ul O0YYaIOUIUXCs C
3I1P. D10 cBsI3aHO ¢ 0COOEHHOCTSMH MBICIUTENBHON 1EATEIHOCTH, IEPUOANYECKUMHU
KOoJICOAHUSIMU BHHMAHHS, MaJbIM OOBEMOM MaMSATH, HEJOCTaTOYHOCTHIO OOILEro
3amaca 3HaHWM, MOHMKEHHBIM I103HABATEIbHBIM HMHTEPECOM MU HHU3KHM YpPOBHEM
pPEYEBOro pa3BUTHSL.

JUia mpeononeHus TPYAHOCTEM B M3ydeHUM ydeOHoro mnpenMera «Dusuka»
HeoOXonuMa ajanTanuss o0bemMa M Xapakrtepa ydyeOHOro Marepuajia K
MO3HABaTEeJIbHBIM BO3MOXKHOCTSM JIJaHHOW KaTEeropuu OO0y4arouuxcs, ydeT uX
OCOOEHHOCTEW pa3BUTHS: UCHOJIb30BAHUE AJIFOPUTMOB, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3€1, TIOCTENEHHOE YCIOKHEHNE N3Yy4aeMOro MaTepHala.

JlanHas mnporpaMma KOHKPETH3UPYET COJAECpP)KAHHUE IIPEAMETHBIX TEM B
COOTBETCTBHM C TPEOOBAHMSIMHU OOPa30BaTENbHOIO CTAHIAPTA, PEKOMEHIYEMYIO
MOCJIEIOBATENbHOCTh M3YUYEHHUS] Pa3[elioB (PU3MKU C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€d, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX H
NICUXOJIOTMYECKUX 0coOeHHocTel oOy4aromuxcs ¢ 3I1P Ha ypoBHe 0ocCHOBHOr0 00111€T0
00pa30BaHMs, ONpENeNsieT MHUHUMAJIbHBIM HaOOp  OIBITOB, JEMOHCTpPALUH,
IPOBOJUMBIX ~ Y4YUTEIEeM B Kiacce, Ja0OpaTOPHbIX paldoT, BBINOJIHAEMBIX
00yJaromUMHUCH.

Meroanuecko OCHOBOM M3yuyeHMs Kypca «Pu3uKa» Ha YpOBHE OCHOBHOIO
o011ero o0Opa3oBaHUs ABIIAETCS CUCTEMHO-/I€ATEIbHOCTHBIN MOJIXO,
00eCeurBaOIUN JOCTUKEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
o0pa30oBaTeIbHBIX pE3yNbTaTOB IOCPEACTBOM OpraHu3aluu AKTUBHOU
MO3HABATENIbHON J1€ATENbHOCTH OOYYaIOUIMXCs, YTO OYEHb BaXHO IpHU OOydeHUU
nereit ¢ 311P, g KOTOpbIX XapaKTEPHO CHUKEHUE MO3HABATEIbHOM aKTUBHOCTH.

Henu u 3axaun u3yvyenus yueoOHoro npeamera « Dusuka

Obwue yenu u3ydeHus ydeOHOro mnpeamera «Dusmka» MpeACTaBICHB B
denepanpHOM paboyeil mporpaMMe OCHOBHOTO 001Iero 00pa3oBaHuMs.

OcCHOBHOI 11ebI0 O0yUeHHSI AeTeil ¢ 3aJep>KKON MCUXUYECKOr0 pa3BUTHSA Ha
JAHHOM TIPEIMETE SBIISIETCS: MOBBIIICHWE COUMAIbHOW ajanTaluu JAETed uepe3
npuMeHeHue GU3NUEeCKUX 3HAaHUM Ha TIPAKTHUKE.

Hns obyuaromuxest ¢ 3I1P, Tak ke, Kak U 11 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB, = OCBAMBAIOUIMX  OCHOBHYIO  OOpa30BaTEbHYI  Mporpammy,
JOMHUHHPYIOIIEE 3HaUYE€HNEe TPUOOPETAIOT TaKHUE yeau, Kak:

= npruoOpeTeHne uaTepeca u crpemieHus ooydarommuxcs ¢ 311P k HayuHomy
U3YUEHUIO IPUPOJIbI, PA3BUTHE UX UHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

. pa3BuTHe 0a30BBIX MPEICTABIECHUNA O HAYYHOM METOJE€ IO3HAHUA H
(dbopMupOBaHUE HCCIENOBATENBCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBJICHUSIM;

. dbopMUpOBaHUME HAy4YHOIO MHUPOBO33PEHMS, HAa JOCTYIHOM  JUJIst
oOyuaromuxcst ¢ 3I1P ypoBHe, Kak pe3ynbrara U3ydeHus OCHOB CTPOCHUSI MaTepUH U
(byHIIaMEHTAIbHBIX 3aKOHOB (DPU3UKWU;



= (dbopMUpoBaHUE TPEICTABICHUN O poiu (DU3UKU ISl Pa3BUTHUSL APYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUM.
JlocTrkeHne ATUX 1esiel 00ecreunBaeTcs pelieHueM CIEAYIOINX 3a0ay.

. npruoOpereHre 0a30BbIX 3HAHUI O JTUCKPETHOM CTPOEHUU BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKNX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

. MpUOOPETEHNE YMEHUMN OMUCHIBATh U OOBSICHATh (PU3MUYECKHUE SIBICHUS C
MCTIOIH30BAHUEM IMOYYEHHBIX 3HAHUN U C OMIOPOM Ha TIaH/CXEMY;

. OCBOEGHHE METOJOB pEIIEHUs MPOCTEHIIMX pacu€THBIX 3aJad C
UCIOJIb30BAHUEM (PU3UYECKUX MOJIEIIEN C OMOPOM Ha aJrOpUTM;

= pa3BUTHE YMEHUI HaOII0AaTh IPUPOHBIE IBJICHUS U BBIIOIHSTH OMbBITHI,

naboparopHble padOThl M SKCIEPUMEHTAJIbHBIE HCCIEOBAHUSA C HUCIOJIb30BAHHEM
MU3MEPUTEIHHBIX TPHOOPOB (ITO1T PYKOBOJCTBOM YUHUTEIS);

= OCBOEHHME NMPUEMOB PabOTHI ¢ MHpOpMaIMen GU3NUECKOrO COACpKaAHUSA,
BKJIIO4asi ”H(GOPMAIUIO O COBPEMEHHBIX JOCTUXKEHUAX (PU3UKU, aHATIU3 U OLICHUBAHUE
uH(pOpMaIny;

= 3HAKOMCTBO cOo  cdepamMu  npodecCHOHATbHOU  JIEATEIbHOCTH,
CBSI3aHHBIMH C (DU3UKOW, M COBPEMEHHBIMH TEXHOJOTHSIMUA, OCHOBAaHHBIMHU Ha
JOCTIKEHUAX (PU3UUECKOM HAyKH.

Oco0enHOCTH 0TOOpPa M aJanTAUMH Y4eOHOIr0 MaTepuaja no Gpusuke

OcHoBoit 00yuenus ooyqaromuxcs ¢ 3[1P Ha mpeamerax ecTeCTBEHHOHAYIHOTO
[IUKJIa SIBISIETCSI PAa3BUTHE y HHUX OCHOBHBIX MBICIUTEIBHBIX OlEpanuid (aHaims,
CUHTE3, CPaBHEHHE, 00001IEHNE) HA OCHOBE BHITIOJHEHHUS Pa3BUBAIOIINX YIPAKHEHUH,
dbopMHUpOBaHHE TIPUEMOB YMCTBEHHOW pAaOOTHI: aHANW3 WCXOJIHBIX JIaHHBIX,
TUTAHMPOBAHKUE MaTepHasa, OCYIIECTBICHUE MOITATHOTO U UTOTOBOTO CAMOKOHTPOJIS,
a TaK)Ke OCYILECTBIISETCS JTUKBUAALMS IPOOETIOB B 3HAHUAX, 3aKPEIUICHUE U3yYEHHOTO
MaTepuaia, oTpaboTKa aJTOpPUTMOB, MTOBTOPEHHE MpoiiaeHHoro. bonbiioe 3HaueHHe
OpUgaeTcsl YMEHHUIO paccKa3aTh O BBINOJIHEHHOH paboTe ¢ MpaBUIbHBIM
yIoTpeOJIeHHEM COOTBETCTBYIOIIEH TEPMHHOIOIMM U COOIIOJACHHEM JIOTHUYECKHX
cBsi3ell B manaraeMoM matepuane. s oOydatomuxcs 3[IP Ha ypoBHE OCHOBHOIO
o01rero oOpa3oBaHUsl MO-MPEKHEMY SIBJISIIOTCS XapaKTEPHBIMHU: HEIOCTATOUYHBIM
YPOBEHb Pa3BHUTHS OTIEIBHBIX MCUXUYECKUX IMPOILECCOB (BOCTIPUATHS, BHUMAHHS,
MaMSTH, MBIIIJICHUS), CHIKEHHBIN YPOBEHb MHTEIUIEKTYAIBHOTO Pa3BUTHS, HU3KHUN
YPOBEHb BBHITIOJTHEHUSI YYEOHBIX 3a/IaHMi, HU3Kasl YCHEIHOCTh 00yueHus. [loaTomy
npu u3ydyeHun (U3NKU TpeOyeTcs IelIeHaNpaBlIeHHOe MHTEIUIEKTYalbHOE Pa3BUTHE
ooyuaromuxcst ¢ 3[1P, orBeuaromee WX OCOOCHHOCTSM W BO3MOXKHOCTSIM. YUeT
ocobeHHocteil oOyuaromuxcss ¢ 3P TpebGyer, 4ToOBI TNpU H3Yy4YEHUU HOBOTO
MaTepuaia 00s3aTeIbHO MPOUCXOINUII0 MHOTOKPATHOE €T0 TTOBTOPEHNUE; PACIIMPEHHOE
pacCMOTpPEHHE TEM M BOIIPOCOB, PACKPBIBAIOIIMX CBSA3b (PU3UKU C IKHU3HBIO;
aKTyanu3alys IEPBUYHOTO )KU3HEHHOTO OIBITa 00YJaroIIUXCsl.

YcBoeHne mMpOrpaMMHOTO MaTepuaiia 1o (U3HKE BBI3BIBACT OOJBITHE
3arpynaHeHust y oOydatomuxcst ¢ 3I1IP, mosToMy Teopuss m3ydaercs 6e3 BBIBOJIOB
CIIOKHBIX (hopMyin. 3amaum, TpeOyrolIue MPUMEHEHHUS CIO0XHBIX MaTEeMaTHUYECKHUX
BBIYHCIICHUN U (HOPMYJI, B OCOOCHHOCTH TaKUX TeM, Kak «MeXaHnueCcKoe JBUKEHUE,
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«ApxumenoBa cwiay, «MexaHudeckass >SHEpPrus», «INEKTPUUECKUE SBICHUS»,
«DJIEKTPOMAarHUTHBIE SIBICHUS», PELIAIOTCS B KJIACCE C TOMOLIBIO YUUTEIS.

Oco0oe BHMMaHUE TPU M3YUYEHUHM Kypca (U3MKHU YIEISeTCs MOCTaHOBKE U
OpraHu3alliy SKCIEPUMEHTA, a TaKKe MPOBEACHUIO (IPEUMYILECTBEHHO Ha Ka)XXIOM
YPOKE€) KpPaTKOBPEMEHHBIX JIEMOHCTpalMil  (BO3MOXHO C  HCIOJb30BAaHHEM
AJIIEKTPOHHON JeMoHcTpauuu). HexkoTopeie TeMbl 00s13aTENbHO AOKHBI BKIIIOYATH
OIOpHBIE JA0OpaTOpHbIE paldOThl, KOTOPHIE pPa3BHBAIOT YMEHHUE I0JIb30BATHCS
NpOCTEHIIMMU  TpUOOpaMH, AaHATM3UPOBATH IMOJNIyYeHHbIE JaHHbIEe. B cBsizu ¢
0COOEHHOCTSIMU MOBEIACHUS U IEATCIIbHOCTH oOyyarommuxcs C 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEAYCMOTPEH CTPOXKANIINKA KOHTPOIIb
3a cOOJII0/IEHNEM MPaBUIJI TEXHUKU 0€30MaCHOCTH MPHU MPOBEIECHUHU J1A0OPATOPHBIX U
MPAKTUIECKUX PadoT.

Bbonbiioe BHUMaHue npu u3ydeHun Gusuku nogpoctkamu ¢ 3I1P obpamiaercs
Ha OBJIAJICHNE MMH NPAKTHYECKMMH YMEHUSMM W HaBbIKamu. lIpemycmarpuBaercs
yMEHbILIEHHE 00beMa TEOPETUYECKUX CBEACHUN, BKIIOYEHHE OTACNBHBIX TEM WU
LEeNbIX pPa3felioB B MaTepualdbl i  O030pHOrO, O3HAKOMHUTEIBHOTO WM
dakynpraTuBHOrO M3ydyeHus. lIpemnaraercs yMmeHblieHHE 00beMa MaTEMaTHUECKUX
BBIYMCIIEHUH 32 CUET YBEJIMYEHHS KAUECTBEHHOTO ONMCAHMS SIBIICHUI U TIPOLIECCOB

JlocTaTO4HOE KOJIMYECTBO BPEMEHHM OTBOJIMTCS HA PACCMOTPEHHUE TEM H
BONPOCOB, PACKPBIBAIOLUINX CBA3b (U3UKU C IKHU3HBIO, C TEMHU SBICHUSIMH,
HAOJIIOICHUSIMU, KOTOPBIE XOPOIIO U3BECTHBI YUEHUKAM U3 MX KU3HEHHOI'O OMbITA.

MakcuManbHO  HCNONB3YKOTCA  MEXKIPEAMETHBIE  CBA3M C  TaKUMH
TUCIUIUIMHAMM, Kak reorpadus, Xumwus, Ouonorus, T.K. oOywatomuecs c 3IIP
O0COOEHHO HYXJAIOTCS B MPENOAHECEHUH OJHOI'O U TOrO k€ y4eOHOro mMaTepuasa B
pPa3JIMYHBIX AaCIEKTaX, B €ro BapbUpPOBAHWM, B HEOJHOKPATHOM IIOBTOPEHUU U
3aKpEIUIEHUHA  TOJIYYEHHBIX 3HAHUW M TNPAKTUYECKUX ymeHud. [lo3Borss
paccMaTpuBaTh OJMH MU TOT e Y4YeOHbI MaTepuand C pa3HbIX TOYEK 3PEHHUS,
MEKIPEIMETHBIE CBSI3H CIIOCOOCTBYIOT €r0 JIyUIlIEMY OCMBICICHUIO, 00JIee MPOYHOMY
3aKPEIUIEHUIO MOJYYEHHBIX 3HAHUM U PAKTUYECKUX YMEHUM.

Buabl pesiteqibHocTH  oOywaromuxest ¢ 3IIP, o00yciaoBiieHHbIe 0COOBIMH
o0pa3oBaTeJIbHBIMH NOTPEOHOCTSAMH M o0ecne4yuBaIOIIMe OCMbICJIEHHOE
O0CBOEHME COJIePKAHNU 00pa3oBaHus Mo npeaMety «DuU3uKa»

[TpumepHasi TemMaTUYeCKass ¥ TEPMHUHOJOTHYECKAS JICKCUKA TI0 Kypcy (pu3uku
cootBercTBYeT ®OIT OOO.

Conepxkanue BUAOB JedTenbHocTH oOydaromuxcs ¢ 3IIP Ha ypokax ¢usuku
OTpeAeNsIeTCsl UX 0COOBIMU 00pa30BaTEILHBIMHU MOTPEOHOCTAMHA. [ToMIMO TTHPOKO
ucnonb3dyembix B @OIT OO0 o0mux A Bcex 00y4arouuxcsi BU0B e TEIbHOCTU
CIIETyeT YCWIINTh BUIBI ACATCIBHOCTH, CTIeU(PUIHbIE IS TaHHOW KaTeTOpUH JICTCH,
00ecCIeYnBaloIINe OCMBICIEHHOE OCBOSHUE COJIEPKaHMS 00pa30oBaHUs O MPEAMETY:
YCWJICHUE TMPEIMETHO-TIPAKTUIECKON JEATENBbHOCTH C aKTHBH3AIMeH CEHCOPHBIX
CHUCTEM; OCBOCHHE MaTepHayia C OIMOPOW Ha aJTOPUTM; «ITOIMIArOBOCTHY» B M3yUEHUU
MaTepualia; UCIOIb30BaHUE JOMOTHUTEIbHON BU3YaIbHOM OMOPHI (CXEMBbI, I1a0JI0HHI,
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OIMOpHBIE TaONUIIBI); PEUYEBOM OTYET O TPOIECCe U pe3ysbTare JesATEIbHOCTH,
BBIMIOJIHEHHE CHEHUANIbHBIX 3a/laHuil, 00€CleYMBAIONINX KOPPEKLUHIO PEryNsiuu
y4eOHO-TI03HABATENIbHOM 1€ATENbHOCTH U KOHTPOJIb COOCTBEHHOI'O Pe3yJIbTaTa.

Jns obyuarommxcs ¢ 3I[IP cyniecTBeHHbIM SIBISIIOTCS TPUEMBI paldOTHI €
JEKCUYECKUM MatepuasioM 1o mpenMmery. [lpoBoaurtcs cneuuanbHas pabora Mo
BBEJICHUIO B aKTUBHBIM CJIOBAph OOYYAIOUIUXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3ydaemble TEpMHUHBI BBOAATCS Ha TIOJTMCEHCOPHON OCHOBE, 00s3aTeNlbHA BU3yalIbHAS
HOJ1EPAKKA, AITOPUTMBbI paOOTHI C OIPENETECHUEM, OIOPHBIE CXEMBI JIJIS aKTyalIu3alun
TEPMHUHOJIOTHH.

B cBs13u ¢ 0ocobbiMu 00pa3zoBaTenbHBIMU OTpeOHOCTIMU 00y4datoruxcs ¢ 3I1P,
[IPU TUTAHUPOBAHUHU PaOOTHI yUEHUKA HA YPOKE CIIETYET MPUACPKUBATHCS CIACTYIOIIIX
MOMEHTOB:

1. Ilpm onpoce HeOOXOAMMO: JaBaThb QJITOPUTM OTBETA; pa3pellaTh
MOJIb30BAThCS TUIAHOM, COCTABIICHHBIM MIPH MOATOTOBKE TOMAIITHETO 33/IaHNUS; 1aBaTh
OoJIbIIe BPEMEHHU FOTOBUTHCS K OTBETY Y JJOCKH; pa3peluaTh JeslaTh NpeaBapUTEIbHbIE
3aIMCH, TIOTH30BATHCS HATJISITHBIMH TIOCOOUSIMHU.

2. Ilo BO3MOXHOCTH 3a/laBaThb OOYYarOLIMMCS HaBOJSILIHME W YTOUYHSIOIINE
BOINPOCHI, KOTOPbIE IOMOT'YT UM ITOCJIEA0BATENbHO U3JI0KUTh MaTepHUall.

3. CucremaTnueckyd TpOBEPSITh YCBOCHHWE MaTepuaa Mo TeMaM YPOKOB, s
CBOEBPEMEHHOI0 OOHAPYKEHUS IPOOENIOB B MPOILEIIEM MaTepHase.

4. B mporiecce n3y4eHusi HOBOI'0 MaTepualia BHUMaHHE YYEHHUKOB oOpaliaercs
Ha HauOoJiee CI0XKHbBIE pa3aesbl u3ydyaemon TeMbl. Heobxomumo yvarie oopamaTthes K
HUM C BOIIPOCAMH, BBISICHSIIOIIMMH IOHUMaHKEe Y4eOHOT0 MaTepuaia, CTUMYJINPOBATh
BOMPOCHI IIPU 3aTPyJHEHUSIX B YCBOCHUN HOBOT'O MaTepHara.

Mecto yuyeOHoro npeamera « @usuka» B y4eOHOM IIaHe

B coorBerctBunm ¢ ®enepalibHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIapTOM OCHOBHOTO 0011ero oopazoBanus yueOHbIi npenmer «Du3nka» BXOIUT B
npeaMeTHyl0 o005acTh «EcTecTBeHHbIE HAyKW» M SBISIETCS 00s3aTeNbHBIM s
nzyuenus. Cogepxxanue yueOHoro npeamera «Pu3nkay, NpeAcTaBIEHHOE B padouei
nporpamme, cootBercTByeTr @DOI'OC 000, ®DenepanbHOi 00pa3oBaTeIbHON
mporpaMMe OCHOBHOTO 001miero oOpazoBanus, DenepaibHON ananTUPOBAHHOMN
o0pa3oBaTeIbHON MPOrpaMMe OCHOBHOT'O OOIIEro 00pa3oBaHus JJIsi 00yJaronuXxcs ¢
3aJIepKKOM mcuxuyeckoro pasputus. OOmIee YUCiIo 4acoB, PEKOMEHAOBAHHBIX IS
u3ydeHus Qu3uky Ha 6a30BoM ypoBHe, — 238 dacoB: B 7 kiacce — 68 yacoB (2 4yaca B
Henento), B 8 kinacce — 68 yacoB (2 yaca B Henento), B 9 kimacce — 102 ygaca (3 gaca B
HEJIEIIIO).



COLAEPXAHUE YUEBHOI'O ITPEAMETA «®U3UKA»

7 KIIACC

Pa3znen 1. ®u3uka u e€ poJsib B IO3HAHUM OKPYIKAIOLIEro MuUpa

dusuka — Hayka o npupoge. SIsnenus npuponst (MC). dusnueckue sBIeHUS:
MEXaHUYECKHUE, TEIUIOBBIE, AJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

duznueckrue BenuuuHbl. M3Mepenune ¢u3nMueckux BenuuuH. Qusuueckue
npubopwvi®. Ilozpewnocms usmepenuii. MexayHapoaHas CUCTEMA €UHHIL.

Kak ¢usnka u npyrvue ecTeCTBEHHbIC HAYKH U3Y4aloT IPUpoy. EcmecmeerHo-
HAyuuwlli Memoo NO3HAHUA: HabnoOeHue, HNOCMAHOBKA HAYYHO20 B60NpocCd,
8bIOBUIICEHUE — 2UNOMe3, JKCHEpUMEHm HO NpoeepKe 2unomes, O00bACHeHUe
Habnodaemozo sasnenus. Onucanue puzuieckux sA81eHUll ¢ NOMOubI0 Mooeell.

[Tpenmer u MmeToabl HU3UKH.

Jemoncmpayuu®

1.  MexaHUYECKHE, TEILUIOBLIE, OJIEKTPUYECKUE, MATHUTHEBIE, CBETOBLIE
SBJICHMS.

2.  @usuueckue MpuOOPHI M MPOLEAYPaA IPAMBIX H3MEPEHHI AHAIOTOBEIM U

U (GPOBBIM PUOOPOM.

Jlabopamopuwvie padbomul u onvimol

1.Onpenenenre T1eHBI JIETICHUST HM3MEPHUTEIHLHOTO Mpubopa (UCHONB3YS
TEXHOJOTUYECKYIO KapTy IKCIIEPUMEHTA).

2. M3mepenue pacCTOAHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea

4. Onpeoenenue pasmepos Mansix mel.

5. W3MmepeHue TtemmepaTypbl IpU MOMOIIM >KUAKOCTHOIO TEpMOMETpa U
JaTYUKa TeMIEPaTyphl.

6. Ilposedenue uccrnedosanus no nposepke unomeswvl. OAILHOCMb NOLEMA
WapuKa, nyweHHo20 20pU30HMAlbHO, mem Ooabule, Yem Oobule 8blICOma nycKd.

Pasznean 2. IlepBoHayajibHbIe CBeICHHSI 0 CTPOEHNH BellleCTBA

CTpoeHue BemiecTBa: aTOMbl M MOJEKYNbl, ux pazmepsi. Onvimol,
ookaszvlearowjue OUCKpemuoe cmpoenue 6euecmad.

JlBwkenue dactuy BemiecTBa. CBA3b CKOPOCTH JIBKEHHUS YacTHUI] C
TemiiepaTypoil. bpoyHoBckoe nBrkenue, nuddysus. Bzaumoodeiicmeue uacmuy
geujecmea: npumsadicenue u OMmmanKusaHue.

ArperaTHble COCTOSIHUSI BEIIECTBA: CIMPOEHUE 2A308, HCUOKOCMel U MBEPObIX
(kpucmaniuueckux) men. Bzaumocesasv meocoy ceouicmeamu eewecme 8 pasHviX

1 MC — sreMeHTHI cosiepkaHus, BKIIOYAIOIIE MEKIIPEAMETHBIE CBS3H, KOTOPBIE MOJAPOOHEE PACKPBITHI B
TEeMaTHYECKOM IUIAaHUPOBaHHUH.

2 3)1er " ajic€ KypCUBOM 0003HaYCHEI TEMbI, U3YYCHUEC KOTOPHIX IMTPOBOAUTCA B O3BHAKOMUTEIILHOM ILJIAHE. Heuaror
CaMOCTOSITEIILHO OlpesielisieT 00beM U3ydaeMoro MaTepHana.

% Bee JlemoncTpaiuu u JlabopatopHble paGoThI, IPE/ICTABIEHHBIE B COIEP/KAHMHU, JOMYCKAeTCs (MOKHO) MPOBOIUTE,
HCTIOTB3Ys MHPOPMAIIHOHHBIE U AIEKTPOHHBIE TEXHOJIOTHH (IHU(pPOBBIE 00pa30oBaTeIbHBIE PECYPCHI).
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azpe2ammuviX COCMOSHUAX U UX AMOMHO-MOAEKYIAPHbIM cmpoeruem. OcobenHocmu
azpe2ammbix COCMOAHUL 800bI.

HMemoncmpayuu*

1. HaGmronenue 6poyHOBCKOTO JBUKEHHS.

2. Habmonenue nuddysun.

3. Habnrooenue ssnenuil, 00bACHAIOWUXCA NPUMSIICEHUEM UL OMMANKUBAHUEM
yacmuy eeujecmasa.

Jlabopamopnsie pabomul u onvimol

1. Oyenxa Ouamempa amoma MemooOM ps008 (C UCHOTb30BAHUEM
gomoepaguii).

2. OmbITHI 11O HAOIOJAESHUIO TEIUIOBOI'O PACIIMPEHUS T'a30B.

3. OneITel 1O OOHAPYKEHUIO JACHCTBHUSI CHJI MOJICKYJISIPHOT'O TPUTSIKEHUS
(3/1eKmMpOHHAA 0eMOHCMPAUUsL).

Pa3nen 3. /IBu:keHMe U B3aUMOJAEHCTBHE TeJl

Mexannueckoe JBHXKEHHE. PaBHOMEPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Ckopoctb. Cpeousia ckopocmsv npu HepasHoMmepHom OgudiceHuu. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHue wuHepUUU. 3akoH uHepyuu. Bzaumooeticmeue men Kaxk NpuduHa
UsMeHeHUus ckopocmu O0gudxceHuss men. Macca kak Mmepa umepmHOCmMU mend.
[TnotHOCTB BemiecTBa. C6s3b NIOMHOCIU C KOTUYECMBOM MOJIEKY]l 8 eOuHuYye 00vbéma
geujecmaa.

Cua Kak XapakTepUCTHKA B3auMoAeucTBUs Tel. Cuna ynpyeocmu M 3aKOH
I'yka. M3zmepenue cunvl ¢ nomowpto ounamomempa. SIBIEHUE TATOTEHUS U CUJA
TsokecTd. Cuna msaxcecmu Ha opyeux naanemax (MC). Bec tena. HeBecoMoCTb.
CnoxxeHue cuil, HalpaBlICHHBIX MO OAHOW mpsimoi. PaBHoneictBytomas cui. Cuna
mpeHus. Tperue ckonvbocenus u mperue nokos. 1penue 6 npupooe u mexuuxe (MC).

JMemoncmpayuu®

1. Haburoienne MexaHu4ecKoro JBMKEHHs Tejla.

2. N3mepenune cKopoCTU IPSAMOJIMHENHOIO IBAKECHUS.

3. Habmronenne siBeHUs HHEPITUH.

4. Halntonenune u3MeHeHnst CKOpOCTH MPU B3aUMOICHCTBUU TEll.

S. CpaBHeHHE Macc MO B3aUMO/JICUCTBUIO TElL.

6. CrnoxeHue cujl, HapaBJICHHBIX 110 OJHON IPSIMOM.

Jlabopamopuvie padbomul u onvimol

1. Omnpenenenne CKOPOCTH paBHOMEPHOTI'O IBMXKEHHMS (IIapHUKa B )KUIKOCTH,
MOJIEIU AJIEKTPUUECKOr0 aBTOMOOWIIS U T. 11.) (271eKMPOHHAA 0eMOHCMPAUUSL).

2. Omnpenenenue cpeaHeld CKOPOCTH CKOJIbKEHHUs OpyCcKa WIM IIapuKa I10
HAKJIOHHOW IJIOCKOCTH.

3. Omnpenenenue IWIOTHOCTH TBEPJOTO Tena.

4 351ech M Janee MPUBOIMTCS PACIIMPEHHBII EPEUEHb Ta0OPATOPHBIX PAGOT M OTBITOB, U3 KOTOPOTO YUHTENb €/1aeT
BEIOOD TIO CBOEMY YCMOTPEHHIO.



4. OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsbKeHHs (JedopManun)
IPYKUHBI OT IPUIIOKEHHOU CHJIBL.

5. OnBITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJla M XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB

Hasnenue. Cnocobvl ymenvuienus u yeeauuveHus oasnenus. Jlagnenue 2asa.
3asucumocms Oaeénenus 2aza om o00véma, memnepamypul. Ilepedaua Oasnenus
MmeépobiMu menamu, rcuokocmsamu u eazamu. 3axown Illackans. Ilneemamuueckue
MauwiyHbl. 3aBUCUMOCTD JIaBJICHUS KUAKOCTH OT Tiyounsl. Coobwarowuecs cocyobl.
l'uopasnuueckue mexanuzmoi.

Atmocdepa 3emnm U atMochepHoe maBieHHe. [Ipuuunsvl Cyujecmeosanus
6030ywiHot obonouku 3emau. Onwvim Toppuuennu. Hsmepenue ammocgeprozo
oasnenus. 3a8ucumMocms ammocghepHo20 0asieHus Om 8blCOMbl HAO YPOBHEM MODA.
IIpubopwi 0ns uzmepenus ammocghepno2o 0asieHus.

eticmsue srcuokocmu u 2aza Ha NOSpyricéHHoe 8 HUX mejo. BeITalkuBaronas
(apxumenoBa) cuna. 3akon Apxumeda. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu

1. 3aBUCUMOCTbH JABJICHUS ra3a OT TEMIEPATYPHI.

2. ITepenava naBieHUs KUJIKOCTHIO U Ta30M.

3. Coobmraronyecst COCyIbl.

4, I'mapaBauueckuit rpecc.

5. [IposiBeHne necTBUsS aTMOC(HEPHOTO AaBICHUS.

6. 3aBUCUMOCTh BBITAJKHUBAIOUIEH CUJIBI OT 00bEMA MOTrPYKEHHOW 4YaCTH
TeJIa ¥ TUIOTHOCTH KUJIKOCTH.

1. PaBeHCTBO BBHITAJIKUBAOIIEH CHUJIbI BECY BHITECHEHHOMN JKUJIKOCTH.

8. VYcnoBue miiaBaHus TEN: MJIaBaHWE WIM MOTPYKEHUE TE B 3aBUCUMOCTH

OT COOTHOIIICHUS TJIOTHOCTEH Tea U )KUJIKOCTH.
Jlabopamopnsie pabomul u onvimol

1. HccnenoBanne 3aBUCHMOCTH Beca Tena B BOAE OT 00bEMa MorpykEHHOM
B JKHJIKOCTh YaCTH TeJa.

2. OnpeneneHue BBITAIKUBAIOMIEH  CHUJIBI, JICHCTBYIOIIEM Ha  Telo,
MOTPY>KEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIOLIEH CWJIBI, NEHWCTBYIOLIEH Ha
TEJIO B )KUJIKOCTH, OT MAacCChl TeJia.

4, OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH BBITAJIKUBAIONICH CHIIBI,

JICUCTBYIOIIEH HA TEJIO B )KUJKOCTH, OT 00BhEMa OTPYKEHHOHN B KUIKOCTh YaCTH TEJIa
Y OT IUNIOTHOCTH KUJKOCTH.

S. KoncTtpyupoBanne  apeomerpa WM KOHCTPYHPOBAHUE  JIOJKHU
U OMpeiesIeHUE €€ TPy30I0AbEMHOCTH.

Paznen 5. PaGora u MOIIIHOCTB. DHEPrust
MexaHnuueckas pabota. MoIIHOCTb.
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[IpocThie MexaHM3MBI: pblYar, OJOK, HaKJIOHHAs IUIOCKOCTh. [Ipasuno
pasnogecus pviuaza. Ilpumenenue npasuna pasrosgecusi pviuaza K O10Ky. «3010moe
npasunoy mexanuxu. KIIJ mpocTeix Mexanu3zMoB. I[IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass sHeprusi. Kuumemuueckas u NOMEHYUANbHASL  IHEPIUSL.
IIpespawenue 00Ho20 6uda MexaHuueckou dHepauu 6 Opy2ou. 3aKOH COXPaHEHHS
SHEPIUM B MEXAHUKE.

Hemoncmpayuu

1. [IpuMepbI TPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomel u onvimot*

1. Omnpenenenue paboOTHl CHUJIBI TPEHUS PU PABHOMEPHOM JIBIXKCHHUH Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue ycaoBUil paBHOBECHUS pblyara.

3. N3mepenue KIIJ HAKJIOHHOM IIJIOCKOCTH (3.1eKkmponnas
demoncmpayusi).

4, N3yueHne 3akoHA COXpaHEHUS MEXAHUYECKOW PHEPTHUH (271eKmpoHHAasA
demoncmpayus).

8 KUIIACC

Pa3nea 6. TenstoBbIe IBJICHUA

OcHOBHbIE  NONIOJCEHUS  MOJEKYIAPHO-KUHEMUYECKOU mMeopuu  CmpOoeHUs.
gewecmea. Macca u pazmepvl amomog u monexkyn. Onvimvl, noomeepicoaroujue
OCHOBHbLE NONONHCEHUSL MOTIEKYIAPHO-KUHEMUYECKOL MeopUl.

Mogenu TBEPAOro, >KUAKOIO M Tra3000pa3HOr0 COCTOSHUN BEIECTBA.
Kpucmannuueckue u amopguvie mena. Obvacnenue ceoucms 2azos, Huokocmeti u
MBEPOLIX Mmell HA OCHOBE NONONCEHUU MOJEKYIAPHO-KUHEMUYEeCKOU MmMeopuul.
CmauuBaHue u KanuaiapHle aenenus. Tenniogoe pacuiupenue u cocamue.

Temneparypa. Céa3b memnepamypvl cO CKOPOCMbIO MENI08020 OBUNCEHUS
yacmuy.

Bryrtpenunsis  sHeprus. Cnocobvl  usmeHenusi  GHYMpeHHel  dHepUl:
menionepeoaua u cogepuierue pabomol. Buovi menionepeoadu. menionpo8ooOHOCb,
KOHGeKYUsl, Usiydenue.

KomnuectBo Temnorel. Yoenvnas mennoémxocmov eewecmsa. Tennoobmen u
menyogoe pasHogecue. Ypaguenue meniogo2o baniauca.

IInasnenue u omeepoesanue KpUCMAaiIudecKux gewecms. Yoenovhas menioma
nnasnenus. [lapooopaszosanue u konoencayus. Ucnapenue (MC). Kunienue. Yoenvnas
menjioma  napooopasoéanus.  3aBUCUMOCMb  mMeMnepamypvbl — KUneHus  om
ammocghepnozo oasnenus. Braxcnocms 6030yxa.

DHeprus TOIIuBA. YoenvHas menioma c2opauus.

Hpunyunor pabomwsr mennosvix osucameneu. KIIJ] mennosoeco osucamens.
Tennogvie dsucamenu u 3auwuma okpyxcaroweti cpeovt (MC).

3axon coxpanenus u npeepawenus suepeuu 8 mennoswix npoyeccax (MC).

Hemoncmpayuu
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1. Hab6ntonenne OpoyHOBCKOTO IBMXKEHHS.

2. Ha6mronenne nuddysun.

3. HaGnronenue siBieHnil cMaunBaHUs U KalUJUISIPHBIX SIBJICHU.

4. HaOnronenue TerioBoro pacimpeHus Tel.

5. W3meHeHue naBieHus rasza npu U3MEHEHUM o0bEMa M HarpeBaHUM WU
OXJIQXKICHHH.

6. [IpaBuiia u3MepeHus TEMIIEPATYPHI.

7. Bune! Temonepenayu.

8. OxutaxkieHue npu COBEPIIEHUH padOThI.

Q. HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CHUIIAMH.

10. CpaBHeHHE TEIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaOmronenune KUneHus.

12. HaGnroaeHue MocTOSHCTBA TEMITEPATYPhI MPH TIJIABJICHHUH.
13. Mopenu TEI0BBIX IBUTraTEIEH.

Jlabopamopnvie pabomut u onvimol

1. OnbITEl MO OOHAPYKEHUIO JEUCTBUSI CHJI MOJICKYJISIPHOTO MPUTSIAKEHUS
(21eKmMpoOHHAA 0eMOHCMPaUUsL).

2. OnbITHI 1O BBIPAIIMBAHUIO KPUCTAJJIOB OBAPEHHOM COJIM WIIU caxapa.

3. OnbIThl MO0 HAOJIOACHUIO TEIJIOBOIO PACIHIMPEHUS ra30B, KUAKOCTEH U
TBEPABIX TEIL.

4, OrnpeneneHue JaBjeHUs BO3/lyXa B OaJIOHE HITTPUIIA.

S. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJIECHUSA BO3JlyXa OT €ro
00bEMa M HArpeBaHUs WIN OXJIAXKICHHUS.

6. Ilposepka cunome3svl TUHEUHOU 3aA8UCUMOCTU OJIUHbL CMOJIOUKA
AHCUOKOCTMU 8 MEPMOMEMPULECKOU MPYOKe 0m memnepanypbol.

7. Habntonenne u3MeHEHHs] BHYTPEHHEW SHEpPruM Tella B pe3yJibTare
TeIrIonepeaavYy M paboThl BHEITHUX CHII.

8. UccnenoBanue sBieHUs TEIIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW H

ropsiueil BOJBI.

9. Onpeoenenue xonuwecmaa meniomsi, NOAY4EHHO20 8000l NPU MENI000OMeHe
¢ HazpemviM MemaiudecKum YUIUHOPOM.

10. MUccnenoBanwue mporecca UCTIapSHHUS.

11. OmpeneneHue OTHOCUTEIHHON BIKHOCTH BO3IyXa.

12.  Onpeoenenue yoenvroii meniomol niasieHus 1vod.

Pa3znesn 7. JaexkTpuyeckne 1 MAarHUTHbIE SIBJICHUS

Onekmpuzayusi men. J[Ba popa 3IEKTpUYECKHX 3apsaoB. BzaumopernctBue
3apSKEHHBIX TE.

Dnektpuueckoe none. [lpunyun cynepnosuyuu 21eKmpudeckux noueu (Ha
KaueCmeeHHOM YPOBHe).

Hocumenu snekmpuyeckux 3aps006. nemeHmapHwvili 31eKmpuveckull 3apso.
Cmpoenue amoma. IIpOBOJHUKYU U TUATIEKTPUKU. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO
3apsja.
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DIJIEKTPUUECKUN TOK. Ycnosus cywecmeosanus 31eKmpuyecKko2o moKa.
NCTOYHMKM TOCTOSHHOTO TOKa. JIeMCTBUS SJIEKTPUYECKOTO0 TOKa (TEIIoBOE,
XUMHUYECKOE, MATHUTHOE). DNIeKMpUUecKuil MoK 8 HCUOKOCMAX U 2a3ax.

PaGora u MOIIHOCTH JJIEKTPUUYECKOTO TOKA. 3akon [lcoyni—/lenya.
Onexmpuueckue yenu U nompebumenu INEKMPUYECKOU dHepeuu 6 Obimy.
Onekrpuueckasd 1enb. Cuna Toka. DIeKTpudeckoe HarpsbkeHue. CONpOTUBIICHHE
MPOBOAHUKA. YOenvHoe conpomusnenue seujecmsa. 3akoH OMa JJid ydacTKa IeMu.
[locnenoBaTenbHOE W MApaUIEIbHOE COEIMHEHUE MPOBOAHUKOB. Kopomkoe
3amblKaHue.

[TocTositHHBIE MarHUTHI. B3auMo1eMCTBHUE MMOCTOSSHHBIX MAarHUTOB. Macnumnoe
none. Macnumnoe none 3emnu u e2o sHauyenue 0as xusHu Ha 3emne. Onvim Ipcmeda.
Maznummnoe none snekmpuuecko2o moxa. Ilpumenenue 31eKmpomazsHumos 8 mexHuKe.
eiicmeue macHumHO20 nNONA HA HNPOBOOHUK C MOKOM. JleKmpoosuzcameb
nocmosanno2co moxa. Mcnonv3oeanue snexmpoosucamenei 8 MeXHUYeCcKux ycm-
poucmeax u Ha mpascnopme.

Onvimwr @apaodes. Aenenue snexkmpomacnumnoi unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobbl NoLyYeHUs 21eKmpuyecKoll dHepeul. IIEKTPOCTaHIINN
Ha BO300OHOBIIIEMBIX HCTOYHUKAX YHEPTHUU.

Hemoncmpayuu
DJIeKTpU3alus Te.

JIBa poja 3JIEKTPUUECKUX 3apsJIOB M B3aUMOJICHCTBUE 3aPSKEHHBIX TEl.
Y CTpOUCTBO M JEUCTBUE JIEKTPOCKOIA.

DJeKTpocTaTHYeCcKass HHIYKIUS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPSJIOB.

IIpOBOIHUKY U JUBIEKTPUKH.

MopenrpoBaHue CUIOBBIX JTUHUM JIEKTPUUECKOTO OIS,

N cTouyHMKY OCTOSIHHOTO TOKA.

JIericTBUSL DIIEKTPUYECKOTO TOKA.

0. DJEKTpUYECKHUH TOK B KHIKOCTH.

11. T'a30Bblil pa3ps.

12.  W3mepeHue cuibl TOKa aMIEPMETPOM.

13. U3mepenwue >AEKTPUIECKOTO HANIPSHKCHHS BOIETMETPOM.

14. PeoctaT u Mara3uH CONPOTHUBIICHUM.

15. BzaumopeiicTBHE NOCTOSHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH Pa3JI€JICHUS TOIIOCOB MArHUTA.

17. MonenupoBaHUe€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.  OmmeIiT Dpcrena.

19. MarnuTtHoe 1nose Toka. DJIEKTPOMarHur.

20.  JleficTBME MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

21.  DnekTtpoaBUTaTeNb MOCTOSIHHOTO TOKA.

22. HccnenoBaHue SIBIEHUS JIEKTPOMAarHUTHOW UHTYKITUU.

23.  Ombiter Dapages.

24. 3aBUCHMOCTb HAINpaBIEHUS MHIYKIIMOHHOTO TOKa OT YCIOBUW €ro
BO3HUKHOBEHUSI.

HOoooo~NoobhwhE
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25.  DIIEeKTpOreHepaTop MOoCTOSIHHOTO TOKA.
Jlabopamopnvie pabomul u onvimol

1.  OmnbiTel 1O HAOTIOACHUIO JJICKTPU3ANMUA TNl WHIYKIUEH W Tpu
COIPUKOCHOBEHHHU.

2.  HccrnenoBanme JIEHCTBUS JJIEKTPUYECKOTO IIOJII HA MPOBOJAHHWKH U
JUDJICKTPHUKH.

3. COopka 1 mpoBepKa pabOThI IEKTPUIECKOM TN TTOCTOSHHOTO TOKA.

4.  VI3mepeHue U peryJupoBaHUE CUJIBI TOKA.

5.  H3mepeHwue U peryJupoBaHUC HANPSKCHUS.

6.  Hccnedosanue 3asucumocmu cuiibl moKa, uoyuje2o wepes pesucmop, om
CONPOMUBTIEHUSL PE3UCMOPA U HANPAICEHUS. HA PE3UCTOPe.

7. Onvimeol, OeMOHCmMpuUpyowue  3a8UCUMOCMb  DNEKMPULECKO20
CONpOMUBTIeHUsT NPOBOOHUKA OM €20 ONUHblL, NIOWAOU NONEPEYHO20 CedeHUsl U
mamepuana.

8.  Ilposepxa npasuna crodiceHusi HANPSA’CeHUuu Npu nocied08amenbHOM
COeOUHEeHUU 08YX Pe3UCMOPO8.

9.  Ilposepxa mpasuna 01 cuivbl MoOKa NpU NAPALIENILHOM COeOUHEeHUU
PE3UCMOPO8.

10. Ompenenenne pabOTHI IEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHue MOITHOCTHA DJICKTPUYECKOIO TOKA, BBIJACISIEMON Ha
pe3ucTope.

12. MUccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsKEHYS Ha HEH.

13.  Onpeoenenue KIIJ[ nacpesamerns.

14. HccnepoBaHue MarHUTHOT'O B3aUMOJEHCTBUS IOCTOSTHHBIX MArHUTOB.

15. HM3ydyeHue MarHuTHOrO TMOJS TMOCTOSHHBIX MarHUTOB TIPU  HX
O0BEAMHEHUH U Pa3/IeTICHUN.

16. UccnenoBanue nelcTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnbITbl, JIEMOHCTPUPYIOIIHME 3aBUCUMOCTh CWJIbl B3aUMOJCHUCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKAa M HallpaBJEHUS TOKA B KaTYIIKE.

18. H3ydenue nedcTBUS MAarHUTHOTO MOJISL HA MPOBOJHUK C TOKOM.

19.  Koncmpyuposanue u uzyuenue pabomul 371eKmpoo8ueameis.

20. Usmepenue KIIJ a5ekTpoaBUraTeibHOM YCTAaHOBKH.

21. OmnpITBl MO UCCIECNOBAHUIO SBJICHUS AJIICKTPOMATHUTHON WHIYKIIHH:
MCCIIEIOBAHUE U3MEHEHUI 3HAUEHUS U HAIMPABIICHUS! UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3zgea 8. Mexannueckue siBJIEHUA

Mexannueckoe JnBWkeHue. MarepuanbHasg Touka. (Cucrema oTcuéra.
OTHOCHUTENBHOCTh MEXAaHWYECKOI'0 JIBI)KEHHs. PaBHOMEpHOE MpsSMOJIIMHENHOE
nBwKeHue. Hepasnomepnoe npsamonunetinoe osudicenue. CpenHsiss u MeHOBEHHA
CKOpOCMb mena npu HEPAGHOMEPHOM OBUICEHUU.
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VYckopenue. Pasnoyckopennoe npamonunetinoe OgudceHue. (CBOOOAHOE
nagenue. Onvimut I anunes.

Jluneunas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckopeHnue.

[Iepssiii 3ak0H HproTona. Bropoii 3akon Herorona. Tperuit 3akon HproToHa.
IIpunyun cynepnozuyuu cur.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpenusi CKOJIbH#CeHUs, CUla
MpeHus NOKosl, opyaue Uuobl MpeHusl.

Cuna TSKECTH U 3aKOH BCEMHUPHOI'O TATOTEHUS. YCKOpEHHE CBOOOJHOIO
nagenus. Jeuowcenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmu u nepezpysxu.

PaBHOBecue maTepuanbHOU TOYKHU. Abcortomuo meépooe meno. Pasnosecue
MeEpPO020 mena ¢ 3aKpeniéHHou ocbio 8paujeruss. MoMeHT cunbl. Llenmp msasxcecmu.

Nmnynee Tena. HUsmenenue umnyirvca. HMmnyirvc cuivi. 3aKOH COXpPaHEHUS
uMmiyibsca. Peaktusnoe asuxenue (MC).

Mexannyeckasi pabota 1 MOITHOCTb. PaboTa cuil TsKECTH, ynpyeocmu, mpeHust.
Cesazv  omepeuu u pabomsi. lloTeHLManbHAs SHEpPrus TeNa, MOAHITOrO HaJ
IIOBEPXHOCTBIO 3eMIM. [lomenyuanvras snepaus cocamou npycunsvl. Kunernueckas
sHeprus. Teopema o Kunemuueckou sHepeuu. 3aKOH COXPAHEHUS MEXaHWYECKOM
DHEPTHH.

Hemoncmpayuu

1. Habmronenre MexaHM4ecKoro ABMKECHUS TeJla OTHOCUTENBHO Pa3HBIX TEI
OTCYETA.

2. CpaBHeHUEe TyTEH U TPACKTOPUI ABUKEHUS OJHOIO U TOTO XK€ Tena
OTHOCHUTEIIBHO PA3HbIX TEJ OTCYETA.

3. N3mepenne ckopoCTH U YCKOPEHUS NPSIMOITUHENHOTO IBUKEHHUS.

4. HccnenoBanne npu3HAKOB PABHOYCKOPEHHOT'O JBHXKEHUS.

S. HaGmronenmne nBmkeHus Teia Mo OKPYKHOCTH.

6. Halntonenne MexaHUYECKUX SBIICHUW, TMPOUCXOASIIMX B CHCTEME

orcy€ra «Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU OTHOCUTEIBHO
KaOuHera pU3UKH.

7. 3aBHCHMOCTh YCKOPEHHS T€Ja OT MAacChl Tela W JAEHCTBYIOIIEH Ha HEro
CUJIBL.

8. Ha6utoienne paBeHCTBA CHIT IPU B3aUMOJEHCTBUH TEI.

9. N3meHenue Beca Tena Ipu yCKOPEHHOM JIBKCHUH.

10. Ilepemaua umrynbca Mpy B3aUMOJICUCTBUH TET.

11. TIpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEI.

12. CoxpaneHue UMIyJbca Mpy HEYIIPYTOM B3aUMOJICHCTBUU.

13. CoxpaneHue umnysbca Ipu adCOIIOTHO YIPYroM B3aUMOJIEHCTBUN.

14. HaOGnroneHue peakTUBHOIO JBUKEHUS.

15. CoxpaHeHne MEXaHUYECKOHN 3HEPTrUU PU CBOOOAHOM NaJACHUU.

16. CoxpaHeHue MEXaHMYECKOM OHHEPruu MpU JABWKEHUU Tella TOJ
JEUCTBUEM IIPY/KHUHBI.

Jlabopamopnwie pabomul u onvimol
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1. Koncmpyuposanue mpaxma ons pazeona u oanvHeuue2o pagHoOMepHO20
OBUIICEHUS ULAPUKA UTU METIEHCKU.

2. Omnpenenenre cpeiHel CKOPOCTU CKOJBKEHUs Opycka WM JIBUKEHUS
[IapPUKA 110 HAKJIOHHOW IUTOCKOCTH.

3. Omnpenenenue yCKOpEHHsI Tejla IPU PaBHOYCKOPEHHOM JIBHJKEHHH I10
HAaKJIOHHOU IJIOCKOCTH.

4. HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBY)KEHUU 0€3 HaualbHOW CKOPOCTH.

5. IIpogepka eunomesvi: eciu npu pasHOYCKOPEHHOM O8UdCeHUU 6e3

HayaIbHou CcKopocmu nymu  OMHOCAMCA KdK p}l() He4YemHblX yucen, mo
coomeemcmeyrowue npomesNCymKu 6pemeru OOUHAKOBYL.

6. HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIBHOT'O JIaBJICHUSI.

7. Omnpenenenue ko3 PUIIMEHTA TPEHUS CKOIBKEHHUS.

8. Omnpenenenre KECTKOCTH MPYKUHBI.

9. Omnpenenenue padOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TEJa

10 TOPU30HTAILHON TTOBEPXHOCTH.

10. Ompenenenue pabOTBI CHJIBI YOPYTOCTH TPH MOABEME Tpy3a
C UCTIOJIb30BAHMEM HETIOJIBIYKHOTO 1 TIOJIBMYKHOT'O OJIOKOB.

11. W3yuenue 3aKkoHA COXpAaHEHUS SHEPTHUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA W BOJHBI

KonebarensHoe npmxenune. OCHOBHBIE XapaKTEPUCTHKU KOJIE€OAHUMN: TEPHO/I,
4acToTa, aMIumaryaa. Mamemamuueckui u npyscunnviu masmuuxu. Ilpespawenue
SHepeUuu npu KoieoamenbHOM O8UNHCEHUMU.

3aryxaromue koinedanus. BeiHyKneHHbIe kKosieOanus. PezoHaHc.

Mexanuueckue BoJiHBI. (CBOHCTBAa MEXaHWYECKUX BOJIH. [IpodonvHblie u
nonepeyHvle 80HbL. [[MUHA 80IHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmudeckue gonnvl (MC).

3ByK. I pomxocmob 38yka u gvicoma mona. Ompadicenue 38yka. Ungpazeyx u
VILbMPA3BYK.

Hemoncmpayuu

1. HaGntonenue xoneGaHui Ten Moj AEUCTBHEM CHJIIbI TSDKECTH W CHUJIBI
YIPYTOCTH.

2. HaGnronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. Halntonenue BIHY X A€HHBIX KOJI€OaHUN U pe30HaHCa.

4. PacnpocTpaneHne MpoI0JIbHBIX U MOMEPEYHBIX BOJIH.

S. Halnronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

6. AKYCTHUYECKHI pPE30HAHC.

Jlabopamopnsie padbomosl u onvimol

1. Onpenenenue 4YacToTbl M MepuoAa KoieOaHW MaTeMaTUYecKOro
MasTHHUKA.
2. Omnpenenenre 4acToThl U Mepuoja KoneOaHUuM MpPY>KMHHOTO MasiTHUKA

(271eKMpPOHHAA 0eMOHCMPAUUL).
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3. Uccnenoranue 3aBUCUMOCTH TMEpHOJIa KOJICOAHUN TTOABEIICHHOI'0 K HUTH
rpy3a OT JJIMHBI HUATH.

4. UccnenoBanre 3aBUCMMOCTH  IMEpUOAa  KOJEOAHWM  MPYKMHHOTO
MAasITHUKA OT MACCHhI Tpy3a (2/1eKMPOHHAA O0EMOHCMPAYUsL).

S. [IpoBepka HE3aBUCUMOCTH MEepUoJia KoJeOaHul rpy3a, NOJBEIICHHOIO K
HUTH, OT Macchl rpysa.

6. OneITl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh N€pHoJa  KojeOaHui
NPYXUHHOTO MasiTHUKA OT MAaccChl rpy3a U KECTKOCTHU MPY>KUHBI.

1. WN3mepeHne  ycKOpeHHMs ~ CBOOOJHOTO  MaA€HUS  (IAeKmpoHHAA
demoncmpayusi).

Paznen 10. D1eKTPOMATrHUTHOE T10J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI

DJIGKTPOMAarHUTHOE  ToJie.  JJEKTpOMarHuTHolie  BOJHBL.  Ceoticmea
aneKkmpomacHumnvlx  60aH. ILlkana snekmpomacHummuoblx 6oan. HMcnoavzoeanue
91eKMPOMASHUMHBIX BOJIH OJis1 COMOBOU CEA3U.

DJIeKTpOMaruuTHas mnpupoja cera. CkopocTh cBera. BomHOBBIE CBOMCTBA

CBETA.

Jemoncmpayuu

1. CBOICTBA 2JIEKTPOMAarHUTHBIX BOJIH.

2. BonHoBbIE CBONCTBA CBETA.

Jlabopamopusie pabomel u onvimor*

1. N3ydyeHnne CBOWCTB AIEKTPOMArHUTHBIX BOJIH C TOMOIINBI0 MOOWJIBHOTO
TenedoHa.

Paznea 11. CBeToBbIE sSIBJIEHUS

JlydeBast Mozienb cBeta. Mcrounuku ceta. [Ipsamonunetinoe pacnpocmpaneHnue
ceema. 3ammenus Connya u Jlynoi. OTpaxkeHnue cBera. [lnockoe 3epkano. 3axou
ompasicenus: ceema.

[Ipenomiienne cBera. 3akoH TIpenomiieHUs cBeta. [lonnoe 6Hympenhee
ompadicenue ceema. Hcnonv3oeanue NONHO20 BHYMPEHHE20 OMPANCEHUs 8
ONMUYECKUX C8EMOBOOAX.

Jluaza. Xon nydeit B smH3e. Onmuueckas cucmema ¢omoannapama,
mukpockona u meneckona (MC). [naz kak onmuueckas cucmema. bauzopykocms u
0AIbHO30PKOCMb.

Paznoowcenue 6enoco ceema 6 cnekmp. Onvimvr Hetomona. Cnooscenue
CHEeKMPAlbHbIX YBEMO8.

Hemoncmpayuu
[IpssmonuHeliHOE paclpocTpaHEeHHEe CBETa.

OTtpaxenue cBera.

[Tonyuenne n300pa>keHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBera.

Ontuyeckuit CBETOBO/I.

Xon mydelt B coOuparole JuH3e.

XoJ ayder B pacCEeUBAIOIIEHN JIMH3E.
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8. [Tomy4yenune n300paxeHUH C TOMOIIBIO JIUH3.

Q. [Tpunun aeiicTBus doToammapaTa, MUKPOCKONA U TEJIECKOIIA.
10. Mogens riasa.

11. Pasnoxenue 6enoro cBeTa B CIEKTP.

12. Tlomydyenue 6emoro cBera mpH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie padbomul u onvimol

1. UccnenoBanue 3aBUCUMOCTH yTila OTPAXKEHUsI CBETOBOIO Jiyya OT yria
najicHUsI.

2. N3yueHne xapakTEpUCTUK U300pKEHUS IIPEAMETA B INIOCKOM 3€pKalie.

3. HccnenoBanne 3aBUCUMOCTH yIiia NPEIOMIICHUS] CBETOBOT'O JIy4a OT yrija
MaJIeHUs Ha TPAHUIIE «BO3IyX—CTEKIION.

4. [Tomy4yenune n300paxeHut C TOMOIIBI0 COOMPAFOIIEH JTUH3HI.

5. Omnpenenenue OKYCHOTO PACCTOSTHUS M ONITHYECKOMN CUIIBI COOMPAIOIIEH
JIVH3BI (2J1eKMPOHHAA 0EMOHCMPAYUL).

6. OmeITEI IO PA3JIOKEHUIO OEIOro CBeTa B CIEKTP (971eKmpoHHAsA
oemoHcmpayusi).

7. OneITHl IO BOCHPUATHIO LIBETA MPEAMETOB NPHU UX HAOIIOACHUM Yepe3

I[BETOBbIE (PUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUSA

Onvimol Pezepghopoa m minanerapHas Mojaenb atoma. Moxenb atoma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmeoi.

PannoakTuBHOCTh. Anbgha-, bema- u eamma-uznydenus. CTpO€HUE aTOMHOTO
sanpa. Hyxnonnas mooens amomHoeo saopa. Mzomonvl. PaduoaxmusHwvie npespauerus.
Ilepuoo nonypacnaoa amommsix sioep.

SAnepHble peaknuu. 3aKOHBI COXPAHEHHS 3apSIOBOTO M MacCOBOTO YHCEIL.
Peaxyuu cunmesa u oenenus sioep. Ucmounuxu suepeuu Connya u 36é30 (MC).

SAnepHas sHepretuka. Jleiicmeus paouoaxmueHviX U3IVHEHUN HA JHCUBLLE
opeanuszmsl (MC).

Jemoncmpayuu

1. CHexTpsl U3Ty4eHUS U TOTJIOIMICHUS.

2. CHexTpsl pa3IndHbIX ra30B.

3. CrnekTp Bogopoaa.

4. HaOnronenue TpekoB B kamMepe Bunbcona.

S. Pabota cuérynka HOHU3UPYIONINX U3ITYICHHI.

6. Perucrpanust u3mydeHus: IpUPOIHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimol

1. Habnooenue cniowinsix u 1uHetiyamsix CNeKmpo8 u3yyeHus..

2. HccnenoBanne TPEKOB: U3MEPEHUE SHEPTUM YACTULBI IO TOPMO3ZHOMY
nyTH (o gororpadusm) (2.1eKmpoHHaAs 0eEMOHCMPAUU).

3. N3mepenue paanoakTuBHOTO (DOHA (971€KMPOHHAA OeMOHCmpPayus).
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IJIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYYEBHOI'O IIPEJIMETA
«PU3NKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

B nenom pesynbratsl ocBoenus oOydaromumucs ¢ 3P yueOHoro mpenmera
«Pu3nka» JOJKHBI COBManaTh ¢ pesyiabTaTamu denepanbHoil pabodeil mporpamMmbl
OCHOBHOT'O 00111€eTO 00pa30BaHus.

Haubonee 3HaUMMBIMH SBIISIOTCS:

JIMYHOCTHBIE PE3YJbTATDI:

B pesynbraTte uzydenus Gpu3nMKu Ha ypoBHE OCHOBHOTO 0011eT0 00pa3oBaHus y
oOyuaroierocs ¢ 3[1P 6ynyT chopMupoBaHbI ClIeTyIONINE TUYHOCTHBIE PE3yJIbTAThI B
JacTH:

1) maTprUOTUYECKOTO BOCITUTAHUS:

IIPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3HUecKoi HayKH;

[IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNUCKHUX Y4EHBIX-(DU3UKOB;

2) TPaXXKJAHCKOTO U JyXOBHO-HPABCTBEHHOTO BOCTIUTAHMUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKJ€HUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX TPOOJIEM, CBS3aHHBIX C MPAKTUYCCKUM TPUMECHCHHEM JOCTIKCHHUN
bu3uKy;

OCO3HAHHE BAXHOCTU MOPAIBHO-ITUYECKUX TPUHIHUIIOB B JIEATEILHOCTH
Y4EHOrO;

3) 5CTETUYECKOT0 BOCIIUTAHUSA:

BOCIIPHSITHE ICTETUYCCKUX KAveCTB (PU3NYECKONH HAYKH: €€ TapMOHUYIHOTO
MOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) IEHHOCTU HAyYHOT'O TTO3HAHUS

OCO3HAHME IIEHHOCTH (PU3UIECKOIN HayKH KaK MOIITHOTO HHCTPYMEHTA ITO3HAHUS
MHPA, OCHOBBI Pa3BUTHsI TEXHOJIOTUM, BaXKHENIIEH COCTABIISIOLIEH KYJIbTYPHI;

pa3BUTHE HAyYHOH JHOOO3HATENBHOCTH, HMHTEpPEca K HCCIIEI0BATEIbCKON
TESITENHHOCTH;

5) dbopmupoBaHUs KYJIbTYPbI 3/I0POBbSI K SMOIMOHAILHOTO OJIaronoIyvusi:

OCO3HAHWE IIEHHOCTH 0€30macHOro obOpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTHU MPaBUJI 0€30MAaCHOTO MOBECHUS Ha TPAHCIIOPTE,
Ha JI0porax, ¢ 3JEKTPUIECKUM U TETUIOBBIM 000pY0BaHUEM B JJOMAIITHUX YCIIOBHUSX;

c(hOpMHPOBAHHOCTH HaBBIKa pedIeKCHH, TPU3HAHUE CBOETO TIPaBa Ha OITHOKY
Y TaKOTr'o K€ MpaBa y APyroro 4eioBeKa;

6) TPyJ10BOIO BOCITUTAHUS:

7) aKTUBHOE ydyacTHE B PEIICHUM NPAKTUYECKUX 3a/ad (B paMKax CEMbH,
o0pa30oBaTeIbHOM  OpraHMW3allid,  HACEJICHHOrO0  IYHKTa, POJHOTO  Kpas)
TEXHOJIOTUYECKOW M COIMAIBHOW HAIMpPaBICHHOCTH, TPEOYIONIUX B TOM YHCIIE U
(bu3NUeCcKuX 3HAHUMH;

WHTEPEC K MPAKTUICCKOMY U3yUEHUIO PO eCcCrid, CBI3aHHBIX ¢ (DU3UKOM;

8) PKOJIOrUYeCKOro BOCIIUTAHUS:
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OpUEHTAllUd Ha NpPUMEHEHHE (PU3WYECKUX 3HAHMM [Jis pelIeHHs 3a7ady B
00J1acTH OKpY’KAIOIIEH Cpe/bl, IUTAHUPOBAHUS MOCTYNKOB U OIIEHKH MX BO3MOXKHBIX
NOCIIEACTBUM JUIsl OKPY KAIOLIEH cpeabl;

OCO3HaHUE TIJIO00AJIBHOIO XapakTepa HKOJOTMYECKUX IPOOJIEM U IyTed HX
pelLIeHHS;

9) aganTanuu K U3MEHSIOUIMMCS YCIOBUSM COLMAIBHON U MPUPOIHOMN Cpe/bl:

NOTPEOHOCTH BO B3aMMOJECHCTBUU ITPH BBIITOJIHEHUH UCCIEA0BAaHUI U TPOEKTOB
(¢u3nYecKoil HalIPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

NOBBIIIEHWE YPOBHS CBOEM  KOMIIETEHTHOCTH  4e€pe3  MPAKTHYECKYIO
NS TEIBHOCTB;

noTpeOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHUHM, B TOM uucie GOpMYITUPOBATH
UJIeH, OHATHUSA, TUIIOTE3bl O PUINUECKUX OOBEKTAX U SBIICHUSX;

0CO3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHMW M KOMIETEHTHOCTEH B 00J1acTh
bu3uKy;

IUTAaHUPOBAHUE CBOETO PAa3BUTHS B IPUOOPETEHNHU HOBBIX (PU3UUECKUX 3HAHUU;

CTpPEMJIEHHUE aHAJM3UPOBATh U BBIABISTH B3aUMOCBSI3U MPUPOJIbI, 00IIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIONb30BaHUEM (PHU3UUECKUX 3HAHUH;

OLICHKA CBOMX JEWCTBUH C Yy4€TOM BIUSHUS Ha OKPYKAWOIIYI Cperdy,
BO3MOXHBIX TJIOOAJIBHBIX ITOCIEICTBHIA.

METAIIPEIJMETHBIE PE3YJIBTATBI

Osnadenue yHugepcanbHblMu y4eOHbIMU NOZHAGAMEIbHBIMU 0CIICHEUAMU:

1) 6a30BBIC JIOTMUECKUE IEUCTBUS:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbBIE IPU3HAKH OOBEKTOB (SIBJICHUM);

yCTaHABJIMBATh CYIIECTBCHHBIH TNpH3HAK KJIacCHU(PUKAIIMKA, OCHOBAaHMS JIJIs
00001IIeHNS U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHMS B paccMaTpUBaeMbIX (aKTax,
JTAHHBIX ¥ HAOJIOICHUSX, OTHOCSAIIUXCS K (DU3UICCKUM SIBIICHUSM;

BBISIBIISITh IPUYUHHO-CIICICTBEHHBIC CBSI3U MPU U3yYEeHUHN (PU3NUECKUX SBICHHUM
Y TPOIIECCOB, IPOBOAUTH BBIBOBI C UCIIOJIb30BAaHUEM JICAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIFOUCHUN, BBIJIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (PU3MUYECKHUX BEIWYWH, TIPH
HEO0OXOIUMOCTH MOJI PYKOBOJICTBOM YUMTEJIS;

BbIOMpATh croco0 pemieHus ydyeOHOM (u3nueckol 3amauu (CpaBHEHHUE
HECKOJIBKMX BapUAHTOB pEIICHHs, BbIOOpP HaubOonee MOAXOMAIEI0 € Y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUEB) TIO]T PYKOBOJCTBOM YUUTEJIS.

2) 6a30BBIE€ HCCIIEA0BATEIBCKUE JECUCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS,

NPOBOAUTH 10 IUIAHY OIBIT, HECIOKHBIA (PU3NYECKHA DKCIICPUMEHT,
HEOOJBIIIOE HKCCIEAOBaHUE (PUBMUECKOTO SBJICHHS, MPU HEOOXOIMMOCTH TIOJ
PYKOBOJICTBOM YUHTEJIS;

dbopmynupoBaTh 00OOIIEHWSI W BHIBOABI TO pe3yJdbTaTaM MPOBEAEHHOTO
HaAOJIIOICHMSI, OTIBITA, UCCIIEAOBAHUS C ONMOPON Ha TUIAH/aJITOPUTM.

3) pabota ¢ undopmauen:
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IPUMEHSATH Pa3INIHBIC METOIbI, HHCTPYMEHTBI M 3aIIPOCHI IPH ITOMCKE U 0TOOpE
uH(bOpMAITUU WIN JAaHHBIX C YIETOM MPEUIOKEHHON yueOHOU (U3MUECKON 3aayH,
IPU HEOOXOJUMOCTH O] PYKOBOJICTBOM yUUTEJS;

aHAIM3UPOBATH, CUCTEMATU3UPOBATH MHGOPMAIIMIO PA3IMIHBIX BUIAOB U (HOpM
MPE/ICTABIICHNUS,

CaMOCTOSITETILHO ~ BBIOMpAaTh  ONTHMAJBHYIO  (OpMYy  TIPEACTABICHHS
uHbOpMAIIMM ¥ WUIIOCTPUPOBATH pEIIaeMble 3a/Jadd HECIOKHBIMH CXEMaMH,
auarpaMMaMi, MHOM rpaduKoi U UX KOMOMHAIUSIMU, TTOJT PYKOBOJICTBOM YUUTEJISI.

Osnadenue YHUGepCcanbHblMuU yueoHvimu KOMMYHUKAMUBHBIMU
oelicmeuamu:

1) oOenue:

B XO7Ie 00CYXKIeHHUS Y4eOHOT0 MaTepuaa, pe3yabTaToB 1a00paTOPHBIX padoT U
IPOEKTOB 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1aéMOM TEMbI U BHICKA3bIBATh UIIEH,
HaIlCJICHHBIC HA PEIICHHE 3aa9d U ToIIep KaHue OJaroXenaTeIbHOCTH OOIIEHUS;

COTIOCTAaBIIATh CBOU CYKJICHHS C CYXICHUSMU IPYTUX YYaCTHUKOB JTUAiOra,
OOHApYKHUBATh PA3JIMUNE U CXOACTBO IMO3UITHIA;

BBIPA)KATh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;

nyOJIMYHO MPEJCTABIATh PE3YyJbTaThl BBINOJHEHHOTO (PU3MYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIICOBAHMS, TIPOEKTA).

2) coBMecCTHas AesTeIbHOCTh (COTPYAHUYECTBO):

MOHMMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThI IPU PEMICHUH KOHKPETHOU (PH3UIECKON TIPOOIIEMBI;

NPUHUMATH 1[I COBMECTHOU JIEATEIHbHOCTH, OPTaHU30BbIBATH JICUCTBUS MO €€
TOCTIKEHUIO: PACTIPEIEIATh POJIH, 00CY AAaTh MPOIIECCHl U Pe3yIbTaThl COBMECTHOU
paboThI, 0000IIaTh MHEHHUS HECKOJIBKUX YCIIOBEK;

BBITIOJTHATH CBOIO YacTh padOTHI, JMOCTHTas KAadeCTBEHHOI'0 pe3ysbTara IIo
CBOEMY HAIIPaBJICHUIO U KOOPJIUHUPYS CBOU JACHCTBUSA C APYTUMH YICHAMHU KOMaH/IbI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJa B OOMIMUNA MPOAYKT IO KPUTEPUSM,
CaMOCTOSTEIHLHO C(OPMYITMPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHSI.

Osnadenue yHugepcaibHolMu yueOHbIMU PecYIAMUSHBIMU OCUCHBUAMU:

1) camoopranuzanus:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYAIUSAX, TPEOYIOMUX s
penieHust pU3NYECKUX 3HAHUM;

OPUEHTHUPOBATHCS B PA3IUYHBIX  MOAXOAAaX  MPHUHATHS  PEIICHHM
(MHIUBUAYAJIbHOE, IPUHSATHE PEIICHUS B TPYIINE, MIPUHATHE PEIICHUN TPYIIIO);

COCTAaBJIATh AITOPUTM pPelIeHUs PU3NMUECKON 3aa91 W TIJIaHa UCCIICTOBAHHMS
C y4€TOM MMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, MO PYKOBOJICTBOM
YUUTETIS.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY CHUTyalluM M TMpeiaraTh IUlaH e€ M3MEHEHUs, IpHu
HEOOXOIMMOCTH TTO/T PYKOBOJICTBOM YUHTEIIS;

OOBSCHATh ~ TPUYMHBI  JOCTWOKCHHS  (HEHOCTIKEHHS)  pe3yJIbTaToB
JESTENbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

OIICHUBATh COOTBETCTBHE PE3yiIbTaTa IEJIA U YCIIOBUSIM.
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3) SMOIMOHAILHBIN UHTEJUICKT:

CTaBUTh CeOsl HA MECTO JAPYroro 4ejioBeKa B XOJI€ CIOpa WM AUCKYCCHHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JIPYroro.

4) npuHsITHE CE0S U IPYTUX:

NpU3HABaTh CBOE MPaBO Ha OMIMOKY MpHU pEelIeHUH (PU3UYECKUX 3a/1ad Wid B
YTBEPXKICHUAX HAa HAYYHBIE TEMBI U TAKOE e MPaBo APYroro.

HNPEAMETHBIE PE3YJIBTATBI

TpeOoBanusi kK MpeIMeTHBIM pe3yJbTATAM OCBOCHHMS Y4eOHOro mpeaMeTa
«Du3uKay, pacnpeaejeHHble M0 rogaM 00y4eHus

Pesynprarel mo rogam (GoOpMyIUpPYIOTCS MO HPUHLHMITY J0OABIEHHUS HOBBIX
PE3YJIBTATOB OT IO/l K TOY (Pe3ysIbTaThl OUEPEAHOI0 TOa [0 YMOTYaHUIO BKIFOUYAIOT
pe3yNbTaThl NPEABIAYIINX JIET).

7 KJIACC
[IpenmerHbie  pe3yibTaThl Ha 0a30BOM ypOBHE JOJDKHBI — OTPaXKaTh
c(hOpMHUPOBAHHOCTH y 00YUAIONTUXCS YMEHHUIA:

— OpHCHTHPOBATHCSA B TOHATHSIX M OINEPUPOBATh MMM Ha 0a30BOM YypOBHE:
(dbu3uYecKre W XUMUYECKUE SBJICHUS, HAOJIOJEHUE, SKCIEPUMEHT, MOJEb,
TUIIOTE3a; CAUHMIBI (DU3NYECKUX BEIMYHMH; aTOM, MOJIEKYyJla, arperaTHbIe
COCTOSIHUSI BellecTBa (TBEpAOE, KHUAKOE, Tra3000pa3HOE); MEXaHMUECKOe
NBIKEHHE (paBHOMEpPHOE, HEPABHOMEPHOE, MPSIMOJUHEHHOE), TPaeKTOpHs,
paBHOJICHUCTBYIOIIAS CHII, ieopmarius (yrnpyras, TuiacTu4eckasi), HEB€COMOCTb,
COOONIAIOIIMECS] COCY/IbI, C OMOPOM Ha TUAKTUYECKUM MaTepual

— paznmmuath sBieHus (nuddys3us; TEMIOBOE MBWKCHHE YACTHI[ BEIICCTBA;
PaBHOMEpPHOE JIBIDKECHUE; HEpPaBHOMEpPHOE JIBUKECHUE; UHEPIIS,;
B3aUMOJICUCTBUE TE€J; pasHogecue meEPObIX Mmel C 3AKPEeniéHHOU O0Cbio
epawjenus; niepeaada AaBJICHUS TBEPJBIMU TEJIaMH, KUJKOCTSIMH U Ta3aMu;
aTMoc(epHOe TaBJIeHUE; TUIaBAHUE TEJ; MPEBPAILCHHUS MEXaHUYECKON YSHEPTUH )
[0 OMHMCAHUIO WX  XapakTepHbIX CBOWCTB M HA OCHOBE  OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3MUECKOE SBJICHUE, IMOCIE MPEIBAPUTEIHLHOTO
00CYXJIEHUS C Me1aroroM;

— pacmo3HaBaTh IMPOSIBICHUE M3YYCHHBIX (PU3MUECKUX SBICHUM B OKPYIKAIOIIEM
MHUpE, B TOM 4YHCie (pu3nyeckue sIBIICHUS B MPHUPOJIC: NIPUMEPHI JIBUKEHUS C
PA3IMYHBIMHA CKOPOCTSIMA B JKMBOM WM HEXWBOW NIPUPOAE; NEUCTBHUE CHUIIBI
TPEHHUS B MPUPOJC U TEXHUKE; BIUSHHEC aTMOC(HEpPHOro JaBJICHUS Ha YKUBOU
OpraHu3M; IJlaBaHUE PbIO; pblYaru B TeJie YeNOBEKa; MPU ITOM MEPEBOAUTH
MPaKTUYECKYIl0  3aJady B  y4eOHYIO, BBIICIIATH CYILIECTBEHHbIE
CBOMCTBa/TIpU3HAKU (PU3MUECKUX SBJICHUM C MOMOIIBIO TIEarora;

— OINWCHIBATh W3yYCHHBIC CBOMCTBA Tel U (DU3UYECKHUE SIBIICHUS, HMCIOJb3Ys
(dbu3udecKkre BENMMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpeMs, IYTh,
CKOPOCTh, CPEJIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJla TSXKECTH, BEC Tela, cuja
TpeHus, JaBjieHue (TBEPIOro Tela, MUIAKOCTH, ra3a), BHITAJKUBAIOINIAS CUIIa,
MexaHu4YecKas paboTra, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJIBI, KO3 UITUEHT
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MIOJIC3HOT'O JISUCTBUSI MEXaHU3MOB, KHHETHYECKasl ¥ MOTEHIIMAJIbHAS YHEPTHUS ) C
OMOpO Ha CXeMy, TpH ONUCAHWU PACKPBIBaTh (U3MYECKUN CMBICI
UCIOJIb3YEMbIX BEITUYMH, UX 0003HAUYECHUS M CAMHUIIBI (PU3NYECKUX BEITUYHH,
Haxooums Gopmyvl, C8A3b18AI0UUE OAHHYIO PUIUUECKYIO 8EIUUUHY C OPYUMU
GeUUUHAMU, CMPOUMb 2pPAuUKU  U3VUEHHBIX 3A8UCUMOCTMEl QUIUYECKUX
geuyUH C ONOPON HA AUNAKTUUECKUN MaTepHall;

XapaKTepU30BaTh CBOMCTBA TN, (PU3UUECKHUE SBJICHUS U POLECCHI, UCIIOIb3YS
MpaBuiIa CIOXKEHHs CHII (BJOJIb OJHOW TpsiMOM), 3axow I yka, 3axon Ilackans,
3axon Apxumeoa, npasuno paenogecus pviuaza (610Ka), «3010moe Nnpasusio
MeXaHuKy, 3aKOH COXPAaHEHHS MEXaHWYECKOW SHEPTrHH; NpHU 3TOM J1aBaTh
CJIIOBECHYIO (POPMYJIIMPOBKY 3aKOHA U 3ANUCHIBAMb €20 MamemMamuiecKoe
8blpadceHue noo PyKo8oOOCMBOM neodazoza ¢ 00cyxicoeHuem niana pabomaoi,
OOBSCHATHh (PU3UYECKUE SBICHUS, MPOIECCHl U CBOMCTBA TENl, B TOM YHUCIE H
B KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: Mpy MOMOIIU
reflarora BeISIBJISTh IPUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3
1—2 normyeckux maroB ¢ ornopon Ha 1—?2 MU3y4EeHHBIX CBOMCTBA (PU3UUECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTre TUIIOBBIE PACYETHBIE 3aJa4d B 1JEHCTBHE C ONOPOW HA AJIrOpPUTM,
MpeIBapUTEIHLHO Pa300paHHBIN COBMECTHO C MEAAroroM, UCTOJb3ys 3aKOHBI U
(bopMmyIIbl, CBsI3bIBaIOLIME (DU3MUECKHE BETUUMHBI: HA OCHOBE aHAJIM3a yCIOBUS
3aJlauu 3aMHuChIBATh KPATKOE YCIOBHE, MOJCTABIATh (DU3NYECKHE BEITUYHHBI B
dbopMyIBI M TPOBOAWUTH Pacy€érhl, HAXOIUTh CIIPABOYHBIC JaHHBIC,
HE0OXOIUMBbIE JIJISl PEIICHHs 3a]ay, OLICHUBATh PEATMCTHYHOCTh MOIYYEHHOU
(bu3HYECKON BETUYUHBI,

pacrio3HaBaTh POOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (PU3UIECKUX
METOJIOB TOCJI€ MPEABAPUTEILHOTO OOCYKICHHS C IMEJaroroM; Mpu MOMOIIH
rejarora B ONMMCAaHUU MCCIIEIOBAHUS BBIICISATH MPOBEPSEMOE MPEIOI0KEHHE
(rumoTe3y), € OMHOpPOM HA JUAAKTUYECKMA MaTepual pas3iuyaTbh U
WHTEPIPETUPOBATh MOJIYYCHHBIA PE3yNIbTaT, HAXOAUTH TOCIE OOCYXKICHUS C
MearoroM OmuOKHU B XOJ€ OTbITA, IeJaTh BEIBOJBI IO €0 pe3yiibTaTaMm;

yMETh HAXOJUTh C HMCIHOJIb30BaHHEM IU(POBBIX 00pa3oBaTEIbHBIX PECYPCOB
OTIBITHI TIO HAOIOACHUIO (PU3NUECKUX SIBICHUN WK (U3MUECKUX CBOMCTB Tell:
bopMyIMpoOBaTh MPOBEPSIEMbIE  MPEANONOKEHHUsS, COOUPATh YCTAHOBKY
U3 MPEAJIOKEHHOTO 000PYIOBAHMSI C OTIOPOI HAa CXEMY, 3alMChIBATh XOJI OMbITA
1 (OpMYJITUPOBATH BBIBOJIBI MO PYKOBOACTBOM MEIarora;

BBITIOJTHATh MPSIMbIE U3MEPEHMsI PACCTOSIHUSI, BPEMEHHU, MacChl Tea, 00bEMa,
CWJIBI M TEMIIEPATYPHI C UCIIOJIH30BAHUEM aHAJIOTOBBIX M ITU(POBBIX MPUOOPOB
C OMOpPOM Ha aNTrOPUTM; 3alKUCHIBATH MMOKA3aHUs MPUOOPOB € YUETOM 3aJaHHON
a0COIIOTHOM MOrPEIIHOCTH U3MEPEHUN;

IIPOBOJUTE COBMECTHO C II€AAroroM MCCIEJOBAaHUE 3aBUCUMOCTH OJHOMU
(bu3MUecKO BEIMYMUHBI OT APYrod C MCIOJNb30BAHUEM MPAMbBIX H3MEpPEHUM
(3aBHCHMOCTH TYTH PABHOMEPHO IBIIKYIIETOCS TENa OT BPEMEHU IABUKCHUS
Tela; CUlbl MpeHUs CKOAbICEHUs Om 6eca mena, Kawecmea o00pabomku
nogepxHocmet mel U HE3ABUCUMOCMU CUIbl MPEHUsi Oom  Niowaou
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CONPUKOCHOBEHUsL MeN; CUlbl YNPYy2oCmu Om  YOIUHEHUS  NPYICUHDBL,
BLIMANKUBAIOWEU CUTbl OM  00bEéMA NOSPYIHCEHHOU uYacmu mena u om
NIOMHOCMU  JHCUOKOCMU, €€ He3d8UCUMOCMU Om NIOMHOCIU meld, Om
2nyOunbl, Ha KOMOPYIO NOSPYAHCEHO Meno, YCA08UU NIAABAHUS mel, YCI08Ull
pasnosecust pviuaza u 010K08); TOJ PYKOBOACTBOM II€arora y4acTBOBaTh B
TUTAHWPOBAHUM Y4E€OHOT'O WCCIIEOBAaHMs, COOMpaTh YCTAHOBKY W BBITIONHSTH
U3MEpEeHHsI, Cleays NpeIOKEHHOMY IUIaHy, (UKCHpOBaTh pe3ybTaThl
HOJTYYEHHOW 3aBUCUMOCTH (U3NYECKUX BEJIUYMH B BUJAE NPEIOKEHHBIX
TabJuIl ¥ TpauKOB, JIENaTh BEIBOJIBI IO PE3y/IbTaTaM HUCCIIEIOBAHMS;
MIPOBOAUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKHUX BETMYHH (IJIOTHOCTH BEUIECTBA
KHUJIKOCTU U TBEPIOrO Tela; Cujla TPEHUS CKOJIbKEHHUS; J1aBJICHUE BO3/1YXa;
BBITAJIKMBAIOIIAsA CUJIa, JIEHCTBYIOIIAs HA TMOTPYKEHHOE B >KUIKOCTH TEJO;
KOO(Q(GUIMEHT TMOJEe3HOro JEHCTBUS NPOCTBIX MEXAaHU3MOB), ClEeAys
NpeI0KEHHON HHCTPYKITUH; TIPU BHITIOTHEHUU H3MEPEHUH TI0]] PYKOBOJICTBOM
nejarora coOMpaTh KCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAYCHHE
MCKOMOM BEJINYMHBI;

coOII0aTh MpaBWia TEXHUKH O€30MacHOCTU MpHu padoTe C J1abopaTOpHBIM
000pyI0BaHUEM MOCIIE MPEABAPUTEIHHOIO 00CYKIEHUS C MEJarorom;
COIOCTABJIATh HPUHUUIBI ACUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETP, AUHAMOMETp, COOOMIAIOIINECS COCYIbI, 0apoMeTp, pblvar,
MOJABMKHBIA W HEMOJIBMXKHBIM OJIOK, HAKJIOHHAs IUIOCKOCTh C OMNOpPOM Ha
IUIaKTHYECKUN MaTepua,

XapaKTepH30BaTh MPUHITUIIBI JEHCTBUS W3YUYCHHBIX MPUOOPOB U TEXHHUYECKHUX
YCTPOMCTB MOCIE MPEIBAPUTENLHOTO 00CYKIEHHUS C MIEAAroroM ¢ Oopoi Ha Ux
omucaHuss (B TOM 4HCle: TMOAINIMIHUKK, YCTPOMCTBO BOJOMPOBOA,
THJIPaBIMYECKUH MPecc, MAaHOMETP, BEICOTOMED, IOPIIHEBON HACOC, apEOMETP),
UCIIOJb3ysl 3HAHUSA O CBOMCTBAX (DU3MUECKUX SBICHUM M HEOOXOIUMBIE
buznyecKre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOJUTH MPUMEPHI / HAXOAUTh MH(DOPMALMIO O MPUMEPAX MPAKTUYECKOTO
UCIOJIb30BaHUS PU3NUECKUX 3HAHUH B IOBCEAHEBHOM KU3HU U1 00€CIIeUeHUs
0€30MacHOCTH MpHU OOPAILEHUHU ¢ TPUOOPAMU U TEXHUYECKUMH YCTPOMCTBAMU,
COXpPaHEHUSl 3JI0pOBbSl U COOJIIOICHHUS HOPM SKOJIOIMYECKOrO MOBEJIEHUS B
OKPYXKAIOIIEH CPEAE;

OCYILIECTBIIATH C MOMOIIBIO Mefarora 0T00p MCTOYHUKOB HH(OPMAIINH B CETH
WHTepHeT B COOTBETCTBUM C 3aJaHHBIM IOMCKOBBIM 3alpoOCcOM, Ha OCHOBE
UMEIONINXCS 3HAHUN U MYTEM CPaBHEHUS PA3IMYHBIX MCTOYHUKOB BBIIEISTH
uHpOpMAIMIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WM MOXET OBITh
HE/I0CTOBEPHO;

WCTIONIb30BaTh TMPH BBIOJHEHWW YUEOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO
auTepaTypy (U3MYECKOro COjAepKaHHs, CHPaBOYHBIE MaTepHalibl, PECYpCHI
cetu  VHTepHer; Biaserb NpuéMaMu  KOHCIIEKTHPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;
CO3/1aBaTh MO/ PYKOBOJICTBOM II€/1arora ¢ 00CyX1eHuEeM IUIaHa pabOThl KpaTKUe
MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 MCTOYHUKOB WHPOpPMAITUU
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(buU3HUECKOro coiepaHus, B TOM YHUCIIe MYOJIMYHO JIefaTh KpaTKue COOO0IIeHUs
O pe3yabpTaTax NMPOEKTOB MM Y4E€OHBIX HCCIIEAOBAHMIA; MPU ITOM TPaMOTHO
UCIIOJIb30BaTh U3YUEHHBII NOHATUIHBIN anmapaT Kypca QU3UKH, CONPOBOXKIATh
BBICTYIUIEHUE ITPE3CHTALUEN;

— MpU BBIIOJHEHWH YYEOHBIX MPOEKTOB M HCCIEAOBAaHUN MOJ PYKOBOJCTBOM
nefarora pacnpeneniaTh OOS3aHHOCTM B TIpYIINE B COOTBETCTBUU C
MOCTABJICHHBIMU 3aJjadyaMH, CJIEIWTh 3a BBIINOJHEHUWEM IUIaHA JENCTBUM,
a/JIecKBaTHO OILIGHWBAaTh COOCTBEHHBIM BKJAJ B JIEATEIbHOCTb T'PYIIIBL;
BBICTpaMBaTh ~KOMMYHUKATHUBHOE B3aUMOJICUCTBHE, YYUThHIBas MHEHHE
OKPYXaIOIIHUX.

8 KUIIACC
[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTPa)KaTh
c(hOpMHUPOBAHHOCTH y 00YUAIONTUXCS YMEHHUIA:

— OpHUEHTUPOBATHCS B MOHATUSX U ONEPUPOBATh MU Ha OA30BOM ypOBHE: Macca
U pa3Mepbl MOJEKYJ, TEIIOBOE IBHKEHHE aTOMOB M MOJEKYJ, arperaTHble
COCTOSIHMSI BEILECTBA, KPUCTAUINYECKUE U aMOp(HBIEC Tela, HACHIIICHHBIN U
HEHACBIILIEHHBIN NIap, BIIAKHOCTh BO3/yXa; TEMIIEpATypa, BHYTPEHHSS SHEPIUs,
TEIUIOBOM JIBUTaTEllb; AJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsijl, DJIEKTPUUECKOE
nojie, MPOBOJHUKH M JHUAJIEKTPUKU, IOCTOSHHBIA AJIEKTPUUYECKUH TOK,
MarHuTHOE I0JIE;

— pasnauuaTrh SBJCHUS IOCIE NPEABAPUTEIBLHOTO OOCYKIEHHUS C TEeJaroromMm
(TeryioBOEe  paclIMpeHue/cKaTue, Teronepenaya, TEIUIOBOE pPaBHOBECHE,
CMa4MBaHUE, KaNWUISAPHbIE SIBJICHUS, UCIIAPEHUE, KOHJEHCAlus, IUIABJICHUE,
KpUCTAJLTA3ALUs (oTBepaeBaHue), KHUIIEHUE, TEIJIonepenaya
(TermIoONpOBOAHOCTh,  KOHBEKLMS,  W3JIy4€HHUE);  JJIEKTpU3auus  Tell,
B3aMMOJICHCTBUE 3apsiioB, JCHCTBUSL IJIEKTPUUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJCHCTBUE MArHUTOB, [JIEHCTBHE MArHUTHOTO MO
HAa IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHash WHAYKLUS) IO OMNHCAHHUIO MX
XapaKTEpPHbIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JAHHOE
buznyeckoe sABICHUE;

— pacrmo3HaBaTh C IMOMOIIBIO MEAarora MNpOsIBICHUE HM3YyYEHHBIX (PU3HMUECKUX
SBJICHUM B OKPYXAIOLEM MHUpE, B TOM Yucie (U3NUECKHUE SBJICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KANMJUISPHBIC SIBJICHUS B PUPOJIE, KPUCTAIUIBI B
npuposie, uznydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bI,
oOpa3oBaHHWE pOCHI, TyMaHa, HHEs, CHEra; OJJEKTPUUECKUE SBJICHUS B
aTMocgepe, 3JIEKTPUUYECTBO JKUBBIX OPraHM3MOB; MAarHUTHOE IO 3eMIIH,
Apei( MOoIHCOB, POJIb MAarHUTHOIO MOJS JUIsl KU3HU Ha 3emiie, MOJIIPHOE
CUSIHHME; TIPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIICNATD
CYLIECTBEHHbIE CBOMCTBA/IIPU3HAKY (PU3NUECKUX SBICHUI;

— OIKCBhIBaTh IMOJ] PYKOBOJCTBOM Iiefarora ¢ OOCYXKIEHUEM IUlaHa padoOThI
W3YyYCHHBbIE CBOWCTBA Tel U (PU3MUECKHE SBICHUS, HCIONB3Ys (U3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsSI DSHEprusi, KOJUYECTBO TEIUIOTHI,
yaelbHasg TEIIOEMKOCTh BELIECTBA, YAENbHAs TEIJIOTa IUIaBICHUS, YAelbHas
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TEIIOTa TapooOpa3oBaHWsl, yJACIbHas TEIJIOTa CropaHWs  TOIUIMBA,
KOA((DHUIMEHT TOJIE3HOrO JEHCTBHUS TEIUIOBOM MAIIMHBI, OTHOCHUTEIhHAS
BJIQXHOCTh BO3/1yXa, DSJIEKTPUYECKUN 3apsii, CHUJa TOKa, OJIIEKTPUUYECKOE
HamNpsDKEHUE, COMPOTHBIICHHE MPOBOAHMKA, YAETHHOE COMPOTHUBIICHUE
BEIIECTBA, paboTa M MOIIHOCTh DJIEKTPUYECKOTO TOKA); MPH OINUCAHUU
NpaBWJIBHO TPAKTOBAaTh C TMOMOIIBI0 Tenarora (PU3MYECKHd  CMBICIT
WCIIOJIb3YEMBIX BEJMYMH, OOO3HAYEHUS W CIUHUIBI (PU3MUECKUX BEITUYMH,
HaXoJuTh (OPMYJIbI, CBS3BIBAIOLIME JAHHYI0 (PU3UYECKYI0 BEIUYHHY C
APYTUMH  BEIMYWHAMH, CTPOUTh TpaduKu HW3YYECHHBIX 3aBHCHUMOCTEH
(bM3UYECKHUX BEIIMUHUH,

OIPEACINIAThH MOCIIE MPEABAPUTEILHOT0 00CYKICHUS C TIeIaroroM CBOMCTBA Tell,
dusnyeckue SBIEHUS W TMPOLECCHI, HCIONb3yd OCHOBHBIC TTOJIOKCHHUS
MOJIEKYJIIPHO-KUHETUYECKONH  TEOpUHM  CTPOSHUS  BEIIEeCTBA,  MPUHIIUII
CYTIEPIO3HIINU TIOJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHUs 3apsja,
3akoH OMa uig ydacTKa Lenu, 3akoH J{ocoyna—/lenya, 3aKOH COXpaHEHUS
SHEPTUU; MPU DTOM HAXOAUTH CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €ro
MaTEeMaTHUYeCKOe BBIPAKEHHE C OMOpPOH Ha IHMQPOBbIE 00pa3OBaTEIbHBIC
peCypCHI;

COOTHOCHTH IOJI KOHTPOJIEM Iefarora pU3nyecKkrue NpoIecchl U CBOMCTBA Tell,
B TOM YHMCJIE U B KOHTEKCTE CUTYyaIui MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa,
IIPU TOMOINU TIEAAarora BBISBIATH MPUUYUHHO-CIIEICTBEHHBIC CBSA3H, CTPOUTH
00BsiICHEHHE U3 1—2 JTOrMYEeCKUX 1I1aroB ¢ ONopoil Ha 1—2 M3y4yeHHBIX CBOMCTBA
(bu3HYeCKUX SBICHUM, PU3NIECKUX 3aKOHOB MU 3aKOHOMEPHOCTEHH;

peliaTh TUIOBBIE Pacu€THbIE 3aa4l B 1—2 JEMCTBUS C OMOPOM HA alTOPUTM,
NpeIBapUTEIbHO Pa300PaHHBIN COBMECTHO C MEJAroroM, MCIONb3ys 3aKOHBI U
(dbopmyIIbl, CBsI3bIBaIONINE (PU3MUYECKHE BETUYMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3aJayi 3alMChIBAaTh KPATKOE YCJIOBUE, BBISBISATh HEAOCTATOK JAHHBIX ISt
pelieHusl 3aJay, BbIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXoauMmble st e€
pelieHusi, TPOBOAUTH pAcuy€Thl W CpPaBHUBATh IMOJYYECHHOE 3HAYCHUE
(U3UYECKON BETUYUHBI C U3BECTHBIMU JTAHHBIMU;

UMETh TMPEICTaBICHHE O MpoOiieMax, KOTOPhIE MOXHO PEUIUTh MPH MOMOIIH
(bu3HUEeCKUX METO/OB MOCJE€ MPEeIBAPUTEIHLHOTO OOCYKIEHHUS C TMeNarorom;
UCTIOJIB3YSl OMMCaHUE UCCIIeIOBAHUS, BBIEIATH IPOBEPsIeMOe MPEATIOI0KEHHUE,
OLICHMBATh TMPaBWIBHOCTh TIOPSJIKA TIPOBEJCHUS HCCIEAOBAHUS, JeNaTh
BBIBOJIBI;

yMETh HaXOJUTh C MCIOJIb30BaHHEM IU(PPOBBIX 00pa30BaTEILHBIX PECYpPCOB
OTIBITHI 110 HAOIOACHHUIO (PU3UUECKUX SBICHUN WU (U3UYECKUX CBOWCTB TEIl
(KanWUISIpHBIE SBIICHUS, 3aBUCUMOCTb JAaBJICHUS BO3AyXa OT ero o0Bnéma,
TEMIEPaTypbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HATPEBAHUSA MPU U3IYUCHUU OT
[[BETa W3JIydarollleil/moriomaromieid MoBEpXHOCTH; CKOPOCTh UCMAPEHUsT BOAbBI
OT TEMIIEPATypPhl KUAKOCTH U TUIOMIAAN €€ TTOBEPXHOCTH; IIEKTPU3ALHS TN U
B3aUMOJICUCTBHE AJIEKTPUUECKUX 3apsAJ0B; B3aMMOJCHCTBUE TOCTOSHHBIX
MarHUTOB, BU3yaJIM3aIlisl MAarHUTHBIX TIOJIeH TTOCTOSTHHBIX MarHUTOB; JEHCTBUS
MarHUTHOTO TIOJISL Ha TPOBOJTHUK C TOKOM, CBOMCTBA IJIEKTPOMArHNUTa, CBOMCTBA
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ANIEKTPOJBUTATENSI TIOCTOSSHHOTO TOKa): (opmMylIupoBaTh MpOBEpPsSiEMbIE
NPEANONIOKEHUs, cOOUpaTh YCTAHOBKY M3 MPEIIOAKEHHOIO OOOpYIOBaHHS C
OIOpONl Ha CXEMy; ONMCHIBATh XOJ OMNbITa U (OPMYIMPOBATH BBIBOABI MO
PYKOBOJICTBOM I1€Jarora;

MMETh NPEICTABIECHUS O U3BMEPEHUH TEMIIEPATYPhl, OTHOCUTEIBHOM BIaXKHOCTH
BO3/1yXa, CWJIbI TOKA, HAMPSYKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX IPUOOPOB U
JAaTYMKOB (PU3WYECKMX BEIMYMH; MpU TOMOUIM Menarora CpaBHUBATh
PE3yNbTAThl U3MEPEHUN C YIETOM 33JIaHHON aOCOMIOTHOM MOrPEIIHOCTH;
IPOBOJAUTh COBMECTHO C IIE€NaroroM HCCIEAOBAHUE 3aBUCUMOCTH OJIHOM
bu3nyecKkoil BENMWYUHBI OT APYrOM C MCIOIB30BAHUEM IMPSIMBIX W3MEPEHHI
(3aBUCUMOCTb  COIIPOTUBJIEHUS TPOBOJHUKA OT €ro JUIMHBI, IJIOUIaaU
MOMEPEYHOr0 CEYEHMsI M YAEIBHOIO0 CONMPOTHBIICHUS BEIECTBA MPOBOJHMKA;
CWIBl TOKa, WAYIIEr0 4epe3 IMPOBOJHHUK, OT HAIPSDKEHHS HA IMPOBOJHHKE;
UCCIIENOBAaHUE  TIOCIEAOBATEIIBHOIO WM NApajUIeIbBHOTO  COCIMHEHUM
MIPOBOJHUKOB): IUIAHUPOBATH HCCIENOBAHHE, COOMpATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHUS 1101 PYKOBOJCTBOM II€[arora, Cyieys npeaioKeHHOMY
I1aHy, (PUKCUPOBATh PE3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUE TaOJIUI] U
rpauKoB, Je/aTh BHIBOJBI [0 PE3yJbTaTaM UCCIE0BaHUs Toce 00CyXKICHUS
C IIe1arorom;

COOTHOCUTh KOCBEHHbIE HW3MEpPEHHUS (PU3MYECKUX BeJIWYWH (yIenabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBIICHHE MPOBOJHUKA, pabOTa M MOUIHOCTh
ANEKTPUYECKOr0 TOKa): C TMOMOIIbIO TMefarora IJIAHUPOBATh HW3MEPEHUS,
coOupaTh  SKCHEPUMEHTAIBHYIO  YCTAHOBKY, CIEAys  MPEeAJIOKEHHOU
WHCTPYKLUH, ¥ BBIYUCIISITh 3HAYEHUE BEITMYHHBI;

coOI0aTh TMpaBWiia TEXHUKH O€30MaCHOCTHM NpH pabdoTe C J1abopaTOpHBIM
000py1I0BaHUEM TOCIIE MPEABAPUTEIHHOTO OOCYKICHHS C MEAarorom;
CONOCTABIATh C TIOMOIIBK TI€Aarora MNPUHUUIBI JEHCTBUS HW3YUYEHHBIX
pruOOPOB U TEXHUYECKHUX YCTPOUCTB C OMOPOM Ha UX ONMHUCAHMS (B TOM YHCIIE:
CUCTEMA OTOIUIEHMsI JIOMOB, THIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETP, CUETYMK DJIEKTPUYECKOM DHEPIHH, DIIEKTPOOCBETUTEIIbHBIC
npuOOpbl, HarpeBaTelbHbIE AJIEKTPONPUOOPHl (IIPUMEPHI), SJIEKTPUUYECKUE
IIPEIOXPAHUTENN; BJIEKTPOMATHUT, JJIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCIOJIb3Ysl METOJMYECKHE MaTepHasibl O CBOMCTBAaX (PU3MYECKUX SIBIICHUU U
HeoOXxonuMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IOCJE MPEIBAPUTENBHOTO OOCYXKACHHUS C MEAaroromM MpoCTbie
TEXHUYECKUE YCTpPOMCTBA M U3MEpUTENbHbIE NPUOOPHI IO CXeMaM |
CXEMAaTHYHBIM PHCYHKAaM (PKUJIKOCTHBI TEPMOMETpP, TEPMOC, MCHXPOMETP,
TUTPOMETp, JABUraTelb BHYTPEHHETO CropaHus, »JJEKTPOCKON, pPEeOCTar);
COCTaBIIATh CXEMbI DJJIEKTPUYECKHX Lened C TOCIEHOBaTeIbHbIM U
napajuleJIbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCIIOBHbIE OOO3HAUYCHMUSI
AJIEMEHTOB JJIEKTPUYECKUX LEIIEH;

MPUBOJUTH MPUMEPHI/HAXOAUTh HH(OPMALMIO O MpUMEpax MPaAKTUYECKOIO
UCIOJIb30BaHUS (PU3NUECKUX 3HAHUN B IOBCEIHEBHON KU3HU JIsl 00€CTICUCHMUS
0€30MacHOCTH MpU OOPAIEHUU ¢ TPUOOPAMU U TEXHUYECKUMHU YCTPOHUCTBAMH,
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COXpaHEHUsS! 3J0pPOBbs U COOJIOJCHHS HOPM HKOJIOTMYECKOrO IOBEJIEHUS B
OKpYKarolIen Cpele;

— OCYIIECTBJIATh C TOMOINBIO TMefarora MOUCK HWHGOpMaK (HUIUIECKOTO
comepkanus B ceThu MHTEpHET, HAa OCHOBE HMEKIIUXCS 3HAHUW U IYTEM
CpaBHEHUS JOTOTHUTEIBHBIX MCTOYHUKOB BBIACIATH MH(GOPMAIIMIO, KOTOpas
ABJISIETCS POTUBOPEUYNBOM WIIM MOXKET ObITh HEOCTOBEPHOI;

— WCIOJIb30BaTh IPHU BBINOJTHEHUU YUYEOHBIX 3aJlaHMil OTOOpPaHHYIO MEAarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (HU3UUECKOr0 COAEpX aHUsS, CIPABOYHBIC
Martepuaisl, pecypchbl cetu MHTEpHET; BiaaeTh NpuéMamMu KOHCIIEKTUPOBAHUS
TEKCTa, peodpazoBaHus HHGOPMALIMKA U3 OJHON 3HAKOBOW CUCTEMBI B JIPYTyIO
C OIOPOY HA aJTOPUTM M YTOUHSIOLIME BOMPOCHI MEAATOra;

— co3laBaTh IOJ PYKOBOACTBOM Iiefarora ¢ OOCYXJAEHUEM IUIaHa padOThI
NUCHbMEHHBIE W KpaTKHE YCTHBIE COOOIIeHHs, 0000mas uHPOpMALUIO U3
HECKOJIBKUX MCTOYHUKOB (PU3MUECKOr0 COJIEpPkKAHUS, B TOM YHUCIE MyOJIUYHO
IIPEACTABIIATh PE3YJIBTATHl IPOECKTHOM WIIN UCCIEN0BATEIBCKON AEATEIbHOCTH;
[IPX 3TOM T'PAMOTHO MCIIOJb30BATh W3YUYECHHBIN IMMOHITUHHBIM aIapar Kypca
(bU3HKH, COPOBOXKIATH BHICTYIUICHHUE MTPE3CHTAIIUEH;

— TIPU BBINOJHEHUH YU4E€OHBIX MPOEKTOB U UCCIICIOBAHUIN (PU3UUECKUX TTPOIIECCOB
MOJI PYKOBOJACTBOM II€/larora paclpeaesiTh OOsS3aHHOCTH B TpyMme B
COOTBETCTBHM C MOCTABJICHHBIMH 3aJa4aMH, CICAUTH 34 BBIIOJIHEHUEM IUIaHA
JIENCTBUI U KOPPEKTUPOBATH €T0, aJICKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]l B
NEATENIBbHOCTD TPYIIIBI, BBICTPAaWUBAaTh KOMMYHUKAaTHUBHOE B3aUMOJICUCTBUE,
MPOSIBIISISt TOTOBHOCTH pa3peniaTb KOH(MIUKTHI.

9 KJIACC
[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOIDKHBI  OTPaKaTh
c(hOpMHUPOBAHHOCTH y 00YUAIONTUXCS YMEHMUIA:

— OpUEHTUPOBAThCA B MOHATHSAX WU ONEPUPOBATH MMU Ha 0a30BOM YpOBHE:
cucreMa OTcuéTa, MaTepuaibHas TOYKa, TPAEKTOPUsA, OTHOCHUTEIHHOCTD
MEXaHUYECKOro IBWKEHUsS, Aedopmanus (ymnpyras, IJacTHUecKas), TPEHHE,
yenmpocmpemMumenbHoe YCKOpeHue, HEBECOMOCTh W TMEperpy3Ku; LEHTP
TsOKeCTH; aOCOMIOTHO TBEPAOE TENo, IEHTP TSDKECTH TBEPIOro Tena,
paBHOBECHE; MeXaHHMYeCKHMe KoieOaHWs ¥ BOJHBI, 3BYK, HWH(QPa3BYK
U yIbTPa3BYK; AJIEKTPOMATrHUTHBIC BOJHBI, IIKANTa JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh U J1aJIbHO30PKOCTb, CHEKMPbl UCNYCKAHUA U NO2IOUEHUSL,
anb(a-, 6eTa- ¥ raMMa-U3Iy4eHUs, U30TOIIbL, SFepHAas SHEPTeTHUKA;

— COOTHOCHTBH SIBIICHHS TIOCJI€ TPEIBAPUTEIHHOTO OOCYXKIEHHUS C TEAarorom
(paBHOMEpHOE U HEpaBHOMEpPHOE OpSMOJIMHEHHOE JBUKECHHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JIBW)KEHHE, CBOOOJHOE TaJeHue Tell,
paBHOMEPHOE ABM)XEHHE MO OKPYXHOCTH, B3aUMOJCWUCTBUE TeJ, PEaKTUBHOE
ABIDKEHHE, KoyiedaTelnbHOe [IBUKEHHE (3aTyXalollue U BbIHYXXJICHHbIE
KojeOaHus), PE3OHAHC, BOJHOBOE  JBWKEHUE, OTpaXeHHE  3BYKa,
NPSIMOJIMHEWHOE PaclpOCTPaHEHUE, OTPAXKEHUE U NIPEJIOMIICHUE CBETA, MOJIHOE
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BHYTPEHHEE OTPaKEHUE CBETA, Pa3jI0KeHHE OETI0ro CBETa B CIIEKTP U CI0KEHUE
CIEKTPAIbHBIX IIBETOB, IUCIEPCHSI CBETA, €CTECTBEHHAs PaTNOaKTUBHOCTb,
BO3HUKHOBEHHE JIMHEMYATOrO CHEKTpa W3Iy4YeHHUs) IO ONUCAHUI0 HX
XapaKTEPHbIX CBOWCTB M HAa OCHOBE OINbBITOB, JEMOHCTPUPYIOIIUX JdaHHOE
(bu3HUecKoe SABICHHE;

pacno3HaBaTh C IOMOIIBIO Tearora MPOSBIECHUE H3YyUYEHHBIX (U3UUECKUX
SIBJICHUHN B OKpYXKaroIlieM MUpe (B TOM 4uclie PU3HNUECKUE SIBJICHUS B IPUPO/IE:
MPWINBBl U OTJIMBBI, JBMKEHHE TIaHeT COJNHEYHOM CHCTEMbl, PEaKTHBHOE
JIBIKEHUE  JKUBBIX  OPraHW3MOB, BOCIPHUATHE 3BYKOB  JKHBOTHBIMH,
3eMIIETPSICEHUE, CEICMUYECKUE BOJIHBI, IIyHAMH, 3XO, IIBE€TA TEJl, ONTUYECKHUE
SBJICHUS B IPUPO/JIE, OMOIOTHYECKOE IEUCTBUE BUAMMOTO, YIbTPa(pHOIECTOBOTO
U PEHTTEHOBCKOTO W3ITyYEHUH; ©CTECTBEHHBIH paJMOAaKTUBHBIN  (OH,
KOCMUYECKHE JIy4d, PAAUMOAKTHUBHOE W3JIYYCHHE MPUPOJHBIX MHHEPAJIOB;
JIEUCTBHE PAIMOAKTUBHBIX M3JyUYCHUN Ha OPTaHU3M 4eJOBeKa), MPU ATOM MO
PYKOBOJACTBOM Ilelarora IEpeBOAUTh MPAKTUYECKYI0 3a/lady B Y4eOHYIO,
BBIJICIISATH CYIIECTBEHHbIE CBOMCTBA/MPU3HAKY (DU3NUYECKUX SIBJICHUM;
ONMHUCHIBATh TOJI PYKOBOJICTBOM II€/larora ¢ OOCYXIEHHEM IUIaHa padoThl
M3Y4YCHHBIE CBOWCTBA Tl U (PU3UYECKUE SIBICHHS, HCTIONB3YS (PU3UUECKHE
BEIMYMHBI (CpEAHSIi M MIHOBEHHAs CKOPOCThb Tella MpH HEpPaBHOMEPHOM
JIBUKEHUH, YCKOPEHUE, NIepeMEIICHHE, MyTh, YII0Basi CKOPOCTh, CHJIa TPEHUS,
CWJIa YOPYTroCTH, CHJIA TSKECTH, YCKOpEHHE CBOOOJHOTO IMaJieHUs], BeC TeJa,
UMITyJIbC TeNa, HUMIYJIbC CHJIbl, MEXaHu4yeckas padoTa © MOIIHOCTD,
MOTCHIIMAIIbHAST DHEPTUs TeNa, MOJHATOrO0 HaJa TIOBEPXHOCTHIO 3EMIIH,
MOTCHIIMAJIBHASI SHEPTHUS CXKATOW MPYKHUHBI, KHHETUYECKAsl SHEPTHs, TOTHAs
MEXaHUYecKasi HHEprus, MEepUoJ W YacToTa KoyieOaHWW, JIMHA BOJIHBI,
I'POMKOCTbH 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPETOMIICHHUS
cpenbl); TpPU ONHCAHUU C TIOMOIIBIO YYHUTENS MPaBUIBHO TPaKTOBATh
(GU3HYECKUI CMBICT HWCIOJIb3YEMbIX BEIUYMH, OOO3HAYCHUS] W EAUHUIIBI
(bu3MUeCKUX BEIWYMH, C OMNOPOM Ha METOJUYECKHX MaTephall HaxXOIUTh
(GbopMyJIBI, CBS3BIBAIONIME MAHHYHO (U3WUYECKYI0 BEIMYHMHY C JIPYyTUMU
BEJIMYMHAMH, CTPOUTh TpadUKH H3YYEHHBIX 3aBUCHUMOCTEH (PU3MUECKHX
BEJINYWH;

XapaKTepUu30BaTh MOCIE MPEIBAPUTENBHOIO OOCYXKIEHUS C NeAaroroMm
CBOMCTBA Te, PU3NUYECKUE SIBJICHUS U TIPOIIECCHI, UCIIOJIB3YsI 3aKOH COXPaHEHUS
SHEPIrUM, 3aKOH BCEMHUPHOI'O TSTOTEHHUS, MPUHLUN CYNEPHO3UIIMU CHII,
OPUHIIMI OTHOCUTENhHOCTH ['anmuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHbl OTPAXKEHUS M MPEIOMJIEHUS CBETa, 3aKOHBbI COXpaHEHUs
3apsiZIOBOTO M MAaCCOBOI'O YMCEN MPH SAEPHBIX PEAKIUAX; MIPU ITOM HAXOJIUTh
CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHAa M €ro MaTeMaTU4YEeCKOE BBIPAXKEHUE C
ornopoit Ha U(poBbIe 00pa30BATENBHBIC PECYPCHI;

COOTHOCHUTB I0JI KOHTPOJIEM TeAarora (pu3n4eckue mpoIecchl U CBOWCTBA Te,
B TOM YHUCJIE U B KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATH TP TTOMOIIM TIEAarora MPUYUHHO-CIICACTBECHHBIC CBS3H, CTPOWTH
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OOBsICHEHHE W3 2—3 JOrMYECKUX IIaroB C OMOpod Ha 2—3 H3y4YEHHBIX
CBOMCTBA (PU3MYECKUX SIBJICHUH, PU3MUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;
pelaTh TUIOBbIE PACUETHBIE 3aaul B 1—2 MEeHCTBUS ¢ ONOPOW HA aJITOPUTM,
MpeABapUTEILHO Pa300paHHBIM COBMECTHO C, UCTIOJIb3Ys 3aKOHBI U (DOPMYIIBI,
CBsI3BIBAIONINE (DM3MUECKUE BEITUYMHBI: HA OCHOBE aHAIW3a YCJIOBUS 3aJa4d
3aMMChIBATh KPATKOE YCIIOBUE, BBISBISATH HEAOCTAIOIIME WM H30BITOYHBIC
JaHHbIe, BBHIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE HJis PEIIeHMUS,
MIPOBOJAUTh PACUYEThl M OLEHHUBATh C IOMOIIBI) YYUTEIS PEaJTUCTUYHOCTH
MOJIY4EHHOT'0 3HaYEHUS (PU3UUECKON BEJIUUMHBIL;

UMETh TIPEJICTAaBIICHNE O MpoOeMaxX, KOTOPhIE MOKHO PEIIUTh MPH TTOMOIIA
(Gu3MUEeCKUX  METOJOB; HWCIONb3YyS ONUCAHWE HCCIEAOBaHUS, TOCIe
MpEABAPUTEILHOIO OOCYXKACHUSI C TMEIaroroM BBIACIATH IPOBEPSIEMOE
NPEANOJIOKEHUE,  OLICHMBATh  MPaBUIBHOCTh  NOpSIAKA  MPOBEACHUS
UCCJIEIOBAaHUs, JIeNaTh BBIBOJbI, HHTEPIPETUPOBATH PE3YJIbTATHl HAOIIOICHUIA
Y OTBITOB;

YMETh HAXOJUTh C WCIIOJIb30BaHUEM HU(POBBIX 00pa30BATEIBHBIX PECYPCOB
OTBITHI 10 HAOMIOACHUIO (QU3UUECKUX SBICHUN MU (U3UUYECKUX CBOMCTB Tell
(u3ydyeHne BTOpOro 3akoHa HbIOTOHa, 3aKkoHa COXpAaHEHUs DSHEPIUU;
3aBUCUMOCTh TEPHOJa KoJeOaHU MPYKUHHOT'O MasiTHUKA OT MacChl Tpy3a U
KECTKOCTU TMPYKUHBI U HE3aBUCUMOCTH OT aMIUIMTYJbl MaJibIX KOJIE€OaHU;
MPSIMOJIMHEWHOE PACTIPOCTPAHECHHE CBETA, PA3JIOKEHHE O0ETI0r0 CBETa B CIIEKTP;
U3Yy4YEHUE CBOWMCTB M300paKEHMSI B TUIOCKOM 3€pKajieé U CBOMCTB U300payKeHUs
npeaMera B coOUWparonied JIMH3e; HaOMI0JIEHHE CIUIONIHBIX W JIMHEHYaThIX
CHEKTPOB M3IIYYECHHS): CAMOCTOATENILHO COOUPATh YCTAHOBKY M3 U30BITOYHOIO
Ha0opa 00OpyJOBaHMS C OMOPOM Ha CXEMy; OIUCHIBATh XOJI ONbITAa U €ro
pe3ynbTaThl, GOPMYITUPOBATH BHIBOJIBI O] PYKOBOACTBOM I1€/1arora;
MPOBOJUTh TPU HEOOXOAUMOCTH CEpPHUI0 MPSMBIX H3MEPEHHM, Ompenenss
CpelHEee 3HAauy€HUE U3MEpSEeMOW BEIUYMHBI (QPOKYcHOe  paccmosanue
coouparowetl JIUH3bL); 00OCHOBHIBATh BEIOOD criocoba
HU3MEPEHUS/U3MEPUTEIIBHOTO Prbdopa;

MIPOBOJAUTH COBMECTHO C IEIaroroM MCCJIEIOBAHUE 3aBUCUMOCTEH PUBMUECKUX
BEJIMYMH C MCIOJIb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTH MYTH OT
BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBM)KEHHUH 0€3 HauaJdbHOU CKOPOCTH; TIEpHo/Ia
KojeOaHMii MaTeMaTUYeCKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIia
OTPa)KCHMsI CBETA OT yrila MaJEeHUs U yria MNpPeOMJICHUs OT yIJia MaJeHUs):
nocJie 00CyKIeHUs MO PYKOBOJICTBOM I1€/1arora IjIaHupoBaTh UCCIIEIOBAHHE,
coOupaTh YCTaHOBKY, (DMKCHUPOBATh PE3yJbTAThl MOJYYCHHOW 3aBHCHUMOCTU
(dbu3uYeCKUX BEIUYUH B BHjE TaOmull W TpaduKoB, JenaTh BBIBOJbI IO
pe3yabTaTaMm UCCIEeI0BaHus;

COOTHOCHUTH KOCBEHHBIEC U3MEPEHUs (PU3HMUECKUX BETUYHH (CPEIHsASI CKOPOCTh U
YCKOpPEHHE Tejla MPU PAaBHOYCKOPEHHOM JIBMXKEHUU, YCKOPEHUE CBOOOHOIO
najieHusi, JKECTKOCTh TMPYXKHUHBI, KOIPOUIIMEHT TPEHUS CKOJBXKCHHUS,
MeXaHu4yeckasi paboTa | MOIIHOCTh, 4YacToTa M TMEpUoJ  KoyieOaHUun
MaTEMaTHYECKOTO U MPYKHHHOTO MAasSTHUKOB, ONTHYECKAsI CHJIa COOMPAFOIICH
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JIMH3BI, PAJMOAKTUBHBIN (OH): C MOMOIIIBIO TIeAarora IIaHUPOBaTh U3MEPEHNS;
coOupaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY WM BBITIOJNHATH U3MEPEHHUS, CICHYs
NPEIJIOKEHHOW ~ MHCTPYKIMU;  BBIYUCIISATH  3HAYEHUE  BEJIMYUHBI U
aHAJTM3UPOBATH TMOJYYCHHBIC PE3YyJIbTaThl C YUYETOM 3aJlaHHOW MOTPEUIHOCTH
U3MEPEHNN;

coOJro1aTh TMpaBUjla TEXHUKU OE€30MacCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM TOCIE PEABAPUTEIHLHOTO 00CYKICHHS C TIEarorom;
COMNOCTABJATh C TIOMOIIBIO T€arora OCHOBHbIE MPHU3HAKU HW3YyUYECHHBIX
bu3uYecKnX MOJCNCH: MaTepuaiabHas TO4YKa, aOCOMIOTHO TBEpPJOE TEIO,
TOYEUHBIM UCTOUHUK CBETA, JIy4, TOHKas JIMH3A, TUIAHETapHasi MOJIeNib aToMa,
HYKJIOHHAs MOJI€JIb @aTOMHOTO SI/ipa ¢ OOPOM Ha METOJUYECKUE MAaTEpUAIIbI;
XapaKTepU30BaTh IIOCJIE TNPEABAPUTEIBLHOTO OOCYXKIEHHS C TeJarorom
MPUHLHUIBL JEUCTBUS M3YUYEHHBIX HPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMopo Ha WX omucaHus (B TOM YHCIIE: CIUIOMETpP, AATYUKH IOJIOKCHUS,
pPacCTOSIHUSI M YCKOPEHUSs, pakeTa, 3XOJIOT, OYKH, Mepuckor, ¢oroanmnapar,
ONTUYECKUE CBETOBOJbI, CIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa),
HCIIOIB3YS UG POBBIE 00pa30BaTEIbHBIC PECYPCHI;

MCII0JIb30BaTh MOJI PYKOBOJCTBOM IEJarora CXeMbl U CXEMATUYHbIE PUCYHKHU
W3YYCHHBIX TEXHHUYECKUX YCTPOWCTB, W3MEPHUTEIbHBIX MPUOOPOB U
TEXHOJIOTHYECKUX TMPOILIECCOB MPHU pEIIeHUH Y4eOHO-TIPAKTUUECKUX 3ajady;
ONTUYECKUE CXEMBI [JIsi TOCTPOEHUS H300paXKEHUM B TIJIOCKOM 3€pKalie U
cobuparoIei JIuH3e;

MPUBOJUTH MPUMEPBI/HAXOAUTh WHGOPMALMIO O MPUMEpPAX MPAKTHUYECKOTO
MCIOJIb30BaHUs (PM3MUECKUX 3HAHUI B MIOBCETHEBHOM KM3HU JIJI 00€CTIeueHUs
0e30macHOCTH MpH 0OpaIlleHUH C MPUOOpaMH U TEXHUUECKUMH yCTPOHCTBaMH,
COXpPAHEHUS 370pOBbsi M COOJIIOJICHUSI HOPM SKOJIOTMYECKOro IMOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBJISITH TIO/I PYKOBOJICTBOM Tiearora mouck uagopmaiuu puzndeckoro
colepkanusi B cet VIHTepHET, camMoCTOSTENbHO (POPMYIUpPYsl MOUCKOBBIN
3ampoc, HaxXOAUTh IYyTH ONPEAENICHUS JOCTOBEPHOCTH  MOJYYEHHOMU
nH(pOpMaIIMK HA OCHOBE UMEIOIIUXCS 3HAHUN U JOTIOJHUTEIbHBIX UICTOUHUKOB;
WCIIOJIB30BATh MPHU BBHITIOJTHEHWN YYEOHBIX 3aJaHUN OTOOPAHHYIO TEaaroroM
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3UUECKOr0 COJAEpX aHUs, CIPABOYHBIC
Martepualsbl, pecypchl cetu MHTepHET; BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS
TEKCTa, peoOpazoBaHus HHGHOPMAILIUKA U3 OAHON 3HAKOBOM CUCTEMBI B JPYTYIO
C ONOpPOM Ha AJITOPUTM M YTOUHSIOIIME BOMPOCHI IEIarora; co3/1aBaTh IO/
PYKOBOJICTBOM T€Zlarora ¢ 00CykKJICHUEM IJIaHa padOThl MUCbMEHHBIC U YCTHBIC
COOOIIEHHs Ha OCHOBE MH(GOPMAIIUH U3 HECKOJIBKUX UCTOUHUKOB (DU3NUECKOTO
COJICpXKaHUsl, MMYOJUYHO TMPEACTABISITH PE3yJbTaThl MPOEKTHOM WU
HCCIIEIOBATENbCKON JIEATENIbBHOCTH; MPU HSTOM TIPaMOTHO HCIOJIb30BaTh
W3yYCHHBI TOHATHUHHBIN ammapar H3ydyaemMoro pasjaena (Qusuku u
COMPOBOXKJATh BBICTYIUICHHE TIpPE3CHTAIlMell ¢ Yy4ETOM OCOOEHHOCTEHN
ayJIUTOPUU CBEPCTHUKOB.
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Onucanne OCHOBHBIX BU/I0B JeSITeJILHOCTH 00Y4AOIIUXCS MPU U3YYEHUH Pa3/iesioB y4eOHOoro npeamera « Dusuka»
aJaNTHPOBAHHOM OCHOBHOM 00pPa30BaTe/IbHOI MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus 00y4aKIMXCH ¢
3aJ1eP:KKOM MCUXUYECKOT0 pa3BUTHS

TemaTuyeckuii OcHOBHBIE BU/IbI AeSITEJbHOCTH y4aIHXCS
0s10K, TEMA (Ha ypoBHe y4eOHBIX 1eiiCTBHI)
Duzuka — BeIsiBIIeHNE OCHOBHBIX PAa3IMYHH IIPH MOMOIIH MTEAArora Mex1y (GU3N4ecKuMU U XMMUYECKHIMU npeBpanieHusMu (MC — xumus).

HAYKa 0 pUpoe

Pacnio3naBanue u KJ'IaCCI/I(I)I/IKaHI/IH ocCJIC O6cy)KL[eHI/IH C IIcAarorom mpu noMoumu HaBoAA1unuX BOIIPOCOB (i)I/I3P[‘{eCKI/IX SIBJICHUIA: MECXaHHUYCCKHX, TCIIJIOBBIX,
SJIEKTPUICCKNX, MATHUTHBIX U CBETOBBIX.
Ha6J’IIOI[eHI/Ie " OIIMCAHHC (I)I/I3I/I‘{€CKI/IX SIBJICHUI Ha 0a30BOM YPOBHEC.

duznyeckne Omnpenenenre Mpyu NOMOIIH ME€AAroTa HEHBI JeJICHUS Kbl H3MEPUTEIHHOTO IpHOopa.

BeJIMYMHBI W3mepenne mo oOpasiyy o1 pyKOBOJCTBOM II€J[arora JIMHEHHbBIX pa3MepoB TeJ M IPOMEXYTKOB BPEMEHH C YIETOM HOTPELTHOCTEH.
W3mepenne no o6pasiyy noj pyKoBOACTBOM Iearora 00bEMa JKUAKOCTH U TBEPAOTO Tea.
N3mepenne o oOpasiyy 1ol pyKOBOJCTBOM II€J[arora TEMIIEpaTyphl PH IIOMOIIH XHUIKOCTHOTO TEPMOMETpA U JaTYMKa TEMIEpaTyphl.
BbinosiHeHHE HECNIOKHBIX TBOPYECKUX 3aJlaHUi C OMOPOil Ha aJrOPUTM, IPEIBAPUTENBLHO Pa300paHHBINH C MEAAaroroM IO MOUCKY CIIOCOOOB M3MEpEHHs
HEKOTOPBIX (PU3MUECKIX XapaKTEPUCTHK, HAIPUMED, Pa3MEpOB MaJbIX 00BEKTOB (BOJIOC, TIPOBOJIOKA), YAAIEHHBIX 00BEKTOB, OOJIBITNX PACCTOS HAN, MAITBIX
IPOMEXYTKOB BpeMeHH. OOCyK/IeHHe TIpelaraeMbIX crioco0oB.

EcTtecTBenHno- BbIBIDKEHHE THIIOTE3 TIOCIIE PEABAPUTEIBHOTO 00CYXKICHHS C MEIaroroM, 0ObSICHSIIOIIUX MTPOCTHIE SIBJICHUS, HAIIPUMED:

HAYYHBIIl MeTOJl | — IOYeMy OCTaHaBIMBACTCS ABIKYIIEECS 110 TOPU30OHTAIBHON ITOBEPXHOCTH TEJIO;

MO3HAHUSA — [O0YEeMY B JKapKYIO IOTOAY B CBETJION OJI€kK/I€ POXJIAHENW, UEM B TEMHOI.

Br160p crioco00B MPOBEPKH TUITOTE3 U3 MPEIIOKEHHBIX MEaroroM.

HaGmogenue npeyiosKeHHBIX I€1aroroM MCCIIEA0BaHUI 110 NMPOBEpKE KaKOW-JIMOO THUIIOTE3bl, HANPUMEp: JAIBHOCTh MOJETa IIapHuKa, MYIIEHHOTO
TOPH30HTAIIFHO, TeM OOJIbIIIe, YeM OOJIBIIIe BRICOTA ITyCKa.

ITocTpoeHre COBMECTHO C IEAAroroM IPOCTEHIIMX MojeNiel (U3NYecKUX SIBIEHWH (B BUJEC PHCYHKOB MM CXEM), HalpuMmep INaJeHUe IpeaMeTa;
HPSAMOJIMHEHHOE PaclpoCTPaHeHUE CBETa.
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CtpoeHue

Ha6J’IIO,Z[6HI/Ie U HHTCpHpeTalvsl COBMCCTHO C IEAAaroroM OINbITOB, CBUACTCIBCTBYIOUINX 00 ATOMHO-MOJICKYJISIDHOM CTPOCHHWU BCIICCTBA: OIBITHI

BelllecTBa C PaCTBOPEHHEM PA3IUYHBIX BEIIECTB B BOJE.
OmeHKa IMpy TOMOIIH TEXHOJIOTMYECKOH KapThl Pa3MEPOB aTOMOB M MOJIEKYJI C UCIIOIB30BaHNEM (oTorpaduii, MOTydeHHBIX Ha aTOMHOM CHIIOBOM MUKPOCKOTIE
(ACM).
Omnpenenenne nocie NpeABapUTEIHHOTO 00CYXKICHHS C MEIAaroroM pa3MepoB MaJbIX TEIl.
JBuKeHue HaGmonenue n 0ObsiCHEHHE IPH IOMOIIH TT€Aarora OpOyHOBCKOT'O JIBIDKCHHUS M siBJIeHHS quddy3nn.
u B3aumogeiicts | [IpoBeneHue 1 00bICHEHUE C OTIOPO HA ANITOPUTM, IPEIBAPUTEIHHO Pa300paHHbIH C [1€1aroroM ONBITOB 10 HAOMIOAEHHIO TEIJIOBOTO PACIIMPEHU I Ta30B.
He YaCTHI ITpoBeneHne M OOBSICHEHHE OMBITOB C OMOPOW Ha aIrOPUTM, MPEABAPUTEIBHO Pa300paHHBIM C MEJaroroM Mo OOHAPYKEHUIO CHJI MOJIEKYISIPHOTO
BelllecTBa HNPUTSKEHUS U OTTAIKUBAHUSL.
ArperatHble Omnmcanne 1moJ1 pyKOBOACTBOM I€AArora (C NCIOJIb30BaHIEM ITPOCTHIX MOJIEIIEN) OCHOBHBIX PA3IMUMi B CTPOCHUH T'a30B, )KUAKOCTEH U TBEPIBIX TEII.
COCTOSIHUS HauanbHbIe peacTaBiIeHNs O MAJION CXKMMAEeMOCTH KHUAKOCTEH U TBEPABIX Tel, O0IBIION C)KUMAeMOCTH Ta3oB.
BelllecTBa OObsicHeHne Ha 0a30BOM ypPOBHE MO KOHTPOJIEM TIEJarora O COXpaHeHNH (pOpMbI TBEPABIX TN M TEKYIECTH KUAKOCTH.
HaOmronenue 3a onbITaMu, JOKa3bIBAIOIIMMH, YTO B TBEPIOM COCTOSIHHUH BObI YaCTUIIBI HAXOJSATCS B CPEAHEM AalbLIe APYT OT Apyra (IUIOTHOCTh MEHbIIIE),
YEM B KHJIKOM.
YcraHoBiI€HHUE € ONOPOI HA AWAAKTHUECKUH MaTepHrai IPOCTHIX B3aUMOCBA3EH MEX/y 0COOCHHOCTSAMH arperaTHbIX COCTOSIHUI BOJIBI U CYILIECTBO BAHHEM
BOJHBIX oprann3mMoB (MC — OuoJiorusi, reorpadus).
Mexanunyeckoe HccnenoBanne paBHOMEPHOTO ABM)KEHHS U OTIPEEIEHHUE €ro MPU3HAKOB MOCTIE MPEIBAPUTEIBHOT0 00CYXKICHNUS C TIeIaroroM.
ABHKEHHUE HaGmogenue HepaBHOMEPHOTO JIBU)KEHHS M OTIPEZIeIeHHE ero OTIMYHIA OT PABHOMEPHOTO JBIIKEHUS MOCIIE TPEIBAPUTEIBEHOTO 00CYKICHUS C TI€arOroM.

Pemenne TUIIOBBIX pacdETHHIX 3a7ad B 1—2 AEHCTBUS ¢ ONMOPOH Ha aJTOPHUTM, IPEIBAPUTENHFHO pa300OpaHHBII COBMECTHO C MEJaroroM Ha OIpe/esieHHe
IIyTH, CKOPOCTHU U BPEMEHHU PABHOMEPHOT'O JIBUXKEHUSI.
AHanu3 mpy IOMOINH Nefarora rpaKoB 3aBUCHMOCTH ITyTH U CKOPOCTH OT BPEMEHH.

HNuepuus, macca,
IJIOTHOCTH

OOBsicHEeHHE ITPY ITOMOIIH TEXHOJIOTHYECKON KapThl M IIEAarora u NporHO3UpPOBaHKE SIBJICHUH, 00yCIIOBICHHBIX HHEPLIUEH, HAIPUMEP: YTO IPOUCXOAUT IPH
TOPMOKCHUHN UM PE3KOM MaHEBPE aBTOMO6I/IJ'I$I, MOYEMY HEBO3MOXXHO MI'HOBEHHO MMPEKPATUTH ABUIKECHUE HA BEJIOCUIIEAC UJIM CaMOKATE U T. 1.
HaGmonenue u 6a30BbIii aHANIN3 OIBITOB I10]] PyKOBOJCTBOM I€/Iarora, IEMOHCTPHPYIONINX U3MEHEHHE CKOPOCTH JABMKEHHS TeJIa B Pe3yibTaTe IeHCTBUS
Ha HETO APYrUux Tell.

Perrenne TUIOBBIX pacy€THHIX 3a1ad B |—2 MeWCTBUS ¢ ONOPOH Ha alTOPHUTM, ITPEABAPUTENBFHO Pa30OpPaHHBIA COBMECTHO C MIEIAaroroM Ha OIpe/eeHue
Macchl Teja, ero 00bEMa 1 IIOTHOCTH.

HaGmtogenue n 0a30BbIi aHAIN3 OMBITOB 1O PYKOBOACTBOM II€AArora, IEMOHCTPUPYIOLUINX 3aBUCHMOCTh U3MEHEHUSI CKOPOCTH TEJIa OT €r0 MacChl IPU
B3anMozeHcTBUY Tell. Vi3amepeHne Macchl Tela pa3iIndHbIMU CIIOCO0aMHU.

OmnpeneneHne COBMECTHO C I€AaroroM IJIOTHOCTH TeJla B PE3yIbTaTe U3MEPEHUS €I0 MacChl U 00BbEMA.
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Cuiaa. Buanl cua

I/ISy‘ICHI/Ie COBMCCTHO C II€Jarorom BSaHMOﬂeﬁCTBHﬂ KaK IMPUYHUHBI USMCHCHUA CKOPOCTHU TEJIa UJIU €ro ;[e(bopMaum/I.

Omnmcanne Ha HAYaIbHOM YPOBHE PEalIbHBIX CHTYyallnil B3aMMOACHCTBHS TEI C ITOMOIIBIO MOJIETIEH, B KOTOPBIX BBOJUTCS IMOHATUE M N300PaKEHHUE CHIIBL.
W3y4enue 1o pyKOBOJICTBOM II€Jarora CUIIbI YIIPYTOCTH, 3aBUCHMOCTH CHJIBI YIPYTOCTH OT YUIMHEHUS PE3MHOBOTO LIIHYPA MJIM NPYXKHHBI (C TOCTPOESHUEM
rpaduka).

Ananu3 ¢ onopoil Ha AUJAKTUUYECKUHA MaTepuan MoJ KOHTPOJEM MeJarora NpakTUUECKUX CUTyalluid, B KOTOPBIX MPOSBISETCA AEHCTBUE CHIIBI YIPYTrOCTU
(ympyrocts Msi4a, KpOCCOBOK, BETOK JIepeBa | JIp.).

AHanu3 ¢ onopoi Ha IMIAKTUYECKUH MaTepHrall 1oJ{ KOHTPOJIEM Ie1arora CUTyaluid, CBA3aHHbBIX C SBICHHEM TATOTECHHUSL.

Ilonumanue ¢ OHOpOﬂ Ha CXEMbI TP NIOMOIIHU 1eaarora Op6l/lTaﬂbHOFO JABWIKCHUS TJIAHET C UCIIOJIL30BAHUEM ABJICHUA TATOTCHUA U 3aKOHA MHEPLUU (MC —_—
aCTPOHOMFIA).

W3mepenne Beca Tena ¢ MoMoIIbIo JruHaMomerpa. OO0ocHOBaHME ATOTO crioco0a N3MEpPEHNs 10CiIe TOBTOPEHHS C MeIaroroM.

HaGutonenue siBiIeHNsI HEBECOMOCTH.

HaGogenue 3a sKCIIepUMEHTAIBHBIM TIOJy9€HHEM ITPaBUIIA CIIOXKEHUS CHJI, HAIPaBJICHHBIX BJIOJIb OJHOM mpsiMoid. OmperiesieHne NpH IOMOIIM Iearora
BEJIMYMHBI PABHOACUCTBYIOIIEH CHIL.

N3ydenne mo pyKOBOACTBOM II€Iarora CHIIbI TPEHUS CKOJILKEHHS M CHIIBI TPEHUS MTOKOSL.

HccnenoBanue ¢ onmopoii Ha TEXHOJIOTHYECKYIO KapTy 3aBUCUMOCTH CHJIBI TPEHHSI OT Beca TeNa U CBOICTB TPYIIUXCS ITOBEPXHOCTEH.

ba3oBreIil aHanM3 ¢ ONOPOM Ha AMIAKTUYECKHI MaTepual MOJ KOHTPOJEM Iefarora NpakTHYECKUX CUTYalui, B KOTOPBIX MPOSBISIETCA ACHCTBUE CHUIIBI
TPEHUsI, UCTIOJIL3YIOTCS CIIOCOOBI €€ YMEHBILCHHUS UITH yBEJIMUEHHs (KaTaHUe Ha JIbDKaX, KOHbKaX, TOPMOXKEHHE aBTOMOOWIISI, HCIIOIb30BaHKE TOAIMITHUKOB,
IIJIaBaHUE BOJHBIX )KUBOTHBIX | J1p.) (MC — Ouosorus).

Pemenne THOBBIX pacu&THBIX 3a7a4 B 1—2 NEWCTBHUS C OMOPOH Ha aJIrOPHUTM, IPEIBAPUTEIBHO Pa300paHHbI COBMECTHO C IIEJaroroM ¢ UCIOJIb30BaHUEM
(dbopmy Juist pacyéra CUIIBI TSDKECTH, CHITBI YIIPYTOCTH, CHIIBI TPEHUSI.

JdaBienue.
Ilepenaua
JAaBJIEHUSI
TBEPABIMU
TeJaMH,
SKHIKOCTSIMH M
razamm

AHanu3 1 00bACHEHHE C ONIOPOH Ha IUIAKTHYECKUH MaTepHall 10 KOHTPOJIEM IIeAarora OmbITOB M MIPAKTUYECKUX CUTYAIHH, B KOTOPBIX MPOSBISETCS CHiIa
JTaBJICHUSL.

O0o0CHOBaHUE C OTIOPOH Ha TEXHOJIOTHYECKYIO KapTy IMPH MOMOIIIH MEAarora croco00B YMEHBIICHHS M YBEINYCHHS AaBICHUS.

W3ydenne mox pyKoBOJICTBOM I€arora 3aBUCUMOCTH IaBJICHHS ra3a 0T 00bEMa 1 TeMIIEpaTypsbl.

W3y4enue o pykoBOACTBOM IieJjarora 0COOCHHOCTEH Mepeaadn AaBieHus TBEPABIMU TEIaMH, )KUAKOCTAMH U razaMu. OO0CHOBaHHUE PE3yJIbTATOB OIBITOB
0COOCHHOCTSIMH CTPOCHUS BEIIECTBA B TBEPJOM, XKUAKOM U Ta3000pa3HOM COCTOSIHUSX MPEUIOKEHHBIMH (DOPMYITHPOBKAMHU.

HaGimonenue 3a skcriepiMeHTaIbHBIM JI0Ka3aTeIbCTBOM 3aKoHa [lackais.

Perenne THNOBBIX pacuéTHBIX 3a/1a4 B 1—2 neiicTBHA C OTIOPOil Ha aNrOpUTM, IPEABAPUTEIHHO Pa300paHHbII COBMECTHO C MEAaroroM Ha pacuéT JaBlICHUS
TBEPAOTO TEA.
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JdaBienue HccnenoBanue ¢ Omopoil Ha TEXHOJOTHMYECKYIO KapTy IOJ PyKOBOJCTBOM IE€Jarora 3aBHCHMOCTH AABICHHS KHIKOCTH OT TNIyOMHBI TOTPYXCHHUS H
JKUAKOCTH IJIOTHOCTH KUIKOCTH.
HaGumtogenue u HayanbHOE MOHUMAHUE THAPOCTATHUECKOTO Mapaiokca Ha OCHOBE 3aKkoHa Ilackans.
N3ydeHne COBMECTHO C IEIaroroM COOOIAIOMINXCS COCYIOB.
Pelenne THIIOBBIX pacyETHBIX 3aa4 B 1—2 NIEWCTBHS C ONIOPOI Ha aJTOPUTM, MIPEBAPUTENLHO Pa300paHHbIi COBMECTHO C MEAroroM Ha pacu€r JAaBiIeHHs
JKUAKOCTH.
Habnronenue 3a 00bACHEHHEM NIPUHIUIA ISHCTBUS THAPABINYECKOTO Ipecca.
AHann3 n oOBSICHEHHE C ONOPOi Ha MUIAKTUYECKHH MaTepuall TOJA KOHTPOJEM IEAarora NMpakTHYECKUX CHUTYAIUH, AEMOHCTPUPYIOUIMX INPOSBICHNE
JIaBJICHUS )KU/IKOCTH U 3aKoHa [Tackaisi, HanpuMep NpoeccoB B OpraHu3Me Mpu riryookoBoaHoM HeipsiHun (MC — Ouosorus).
AtmocdepHoe HaGmonenue 3a skcniepiMeHTaIBHBIM OOHApy)KEHHEM aTMOC(EpHOTO TaBIICHUSI.
AaBJICHUE AHanns u 0OBACHEHHE C ONOPOH Ha IUIAKTUYECKUM MaTepHal MoJ KOHTPOJIEM IEAArora OIbITOB M MPAaKTHYECKUX CHTYaIMH, CBSI3aHHBIX C € CTBHEM

aTMOC(EPHOTO JIaBJICHHUS.

HaGmonenue 3a 00bsiCHEHHEM CyIecTBOBaHHs aTMocepbl Ha 3eMile B HEKOTOPBIX IUIaHeTaX MM e€ OTCYTCTBHUS Ha Apyrux muanerax u Jlyne (MC —
reorpadusi, aCTPOHOMHS).

bazoBoe noHnMaHnue NpUYUH U3MEHEHHUS IFIOTHOCTH aTMOC(EpBI C BEICOTOH U 3aBHCUMOCTH aTMOC(EPHOTO AaBJIEHUS OT BBICOTHI.

Permenne THMOBBIX pacu€THRIX 3amad B 1—2 MEWCTBUS C OMOPOW HA AITOPHUTM, NPEABAPUTEIHHO pa30OpaHHBIA COBMECTHO C MENAaroroM Ha pacdér
aTMOC(EPHOTO JIaBJICHHUS.

N3zydenne noJ pyKoBOACTBOM II€larora yCTpoHcTBa 6apoMeTpa-aHeponaa.
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JeiictBue
JKHAKOCTH U ra3a
HAa NOrpyKEHHOE
B HUX TeJI0

Habnronenue 3a SkCriepuMEeHTaTBHEIM 00HAPYKCHUEM JICHCTBUS KUAKOCTH U ra3a Ha OTPYKEHHOE B HAX TEIIO.

OrnpenesieHne ¢ OTIOPON Ha TEXHOJOTHIECKYIO KapTy BBHITAIKUBAIONIEH CHUITBI, IEWCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTD.

Habnronenue 3a mpoBeeHNEM U 00CYKICHHE COBMECTHO C TIEJarOTOM OIBITOB, JEMOHCTPHPYIOIINX 3aBICHMOCTh BHITAIKHBAIOIICH CHIIBI, JEHCTBYIO IICH
Ha TEJIO B )KUIKOCTH, OT 00bEMa MOTrPYKEHHOM B )KHUIKOCTh YaCTH TEJA M OT IJIOTHOCTH KHJIKOCTH.

HccnenoBanue o1 pyKOBOACTBOM I€/Iarora 3aBHCUMOCTH Beca Tea B BOJIE OT 00bEMa MOTPYKEHHOHN B )KUAKOCTH YaCTH TeJIa.

Pemenne TUMOBBIX pacyETHBIX 3a/ad B 1—2 AEHCTBUS C ONOPOW Ha alrOpUTM, MPEIBAPUTENILHO Pa300paHHbIl COBMECTHO C IE€AaroroM Ha IpUMEHEHHE
3aKoHa ApXuUMeZa U yCJIOBUS IUIaBaHUs TE.

KoHcTpynpoBanue mpu MoMOUIH Mejarora apeoMeTpa Wi KOHCTPYUPOBaHUE JOJKU U ONpeiesieHue e€ rpy30n0abEMHOCTH.

Pab6ora
M MOLIHOCTH

HaOmonenue 3a SKCIEpUMEHTAIBHBIM OIPEICIICHUNEM MEXaHHMYECKOH pabOThl CHIIBI TSDKECTH NPH MaJCHWH Tela W CHJbl TPEHUS NPH PaBHOMEPHOM
MepeMeIeHUH TeNla 0 TOPU30HTAIBHON TOBEPXHOCTH.

Habnronenue 3a nemoHCTpanueil pacaéra MOITHOCTH, Pa3BUBACMOM MTPH MOBbEME T10 JICCTHHIIE.

Pemrenre THMOBBIX pacyETHBIX 3a7a4y B 1—2 AeHCTBUS C ONMOPOM Ha AITOPUTM, NPEIBAPUTENBHO Pa3oOpaHHBI COBMECTHO C IEIAaroroM Ha pacyér
MEXaHUYECKON pabOThl U MOILITHOCTH.
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IIpoctbie
MEXaHH3MbI

HauvanpHOE moHMMaHIE BEIMTPHINIA B CHIIE IPOCTBIX MEXaHN3MOB Ha MIPUMEpE phIuara, IoABIKHOTO W HEMOABIDKHOTO OJIOKOB, HAKJIOHHOW TIOCKOCTH.
UccnenoBanue COBMECTHO € MEAATOrOM YCIOBHSI pABHOBECHSI phlyara.

OO6Hapy)XeHHE 0] PYKOBOJICTBOM II€arora ¢ OMOPOW Ha AMAAKTHYCCKHN MaTepuall CBOMCTB IMPOCTHIX MEXaHHU3MOB B Pa3HYHBIX MHCTPYMEHTaX H
MIPHUCTIOCOOTICHUSAX, UCTIONB3YEMBIX B OBITY M TEXHUKE, a TaKKe B )KUBBIX opranm3Max (MC — Ouoors).

HabnromeHue 3a 3KCIIEpUMEHTAIBHBIM JIOKA3aTeIbCTBOM PAaBEHCTBA pAOOT MPH MIPUMEHEHHUH MPOCTHIX MEXAHH3MOB.

Omnpenenenne o pykoBoacTBoM nexarora KIT/{ HakIoOHHO# MI0CKOCTH.

Pemenne TUMOBBIX pacy€THBIX 3a/1au B 1—2 JEHCTBUS C ONOPOW Ha alrOPUTM, MPEIBAPUTENHFHO pa300paHHBIl COBMECTHO C II€JaroroM Ha NpUMEHEHH e
IIpaBUJIa paBHOBeCHs ppluara u Ha pacuér KII/I.

Mexanndeckasi
JHeprus

Habnronenune 3a SKCrepuMEHTAIBHBIM OIpeeSicHHeM M3MEHEHHs] KHHETHYeCKON M MOTCHIHATEHOW SHEPTHH Tela IPU €r0 CKAaTHIBAaHWH 10 HAKIOHHOMN
IUIOCKOCTH.

®DopmynpoBaHHE COBMECTHO C ITEAarOrOM Ha OCHOBE MCCIIEJOBAHUS 3aKOHA COXPAHEHUS MEXaHUYIECKOM SHEPTHH.

[IpencrasneHue npu NOMOIIHM MEAArora rpaHul] IPUMEHUMOCTH 3aKOHA COXPAaHEHUS DHEPTHU.

Pemenue THIOBBIX PacYETHBIX 3a1a4 B 1—2 JEMCTBHS ¢ OTMIOPOI Ha alTOPUTM, MIPEIBAPUTEILHO pa300paHHBI COBMECTHO C MEIAroroM ¢ MCIoJb30BaHUEM
3aKOHa COXPaHEHUsI SHEPTUU.

8 KJIACC (68 u)

TemaTnueckmii
0JI0K, TEMBI

OcHoBHbIE BU/IBI /1€SITEIbHOCTH YYALIUXCS
(Ha ypoBHe y4eOHBIX el CTBHIA)
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CtpoeHue
M CBOMCTBA
BellecTBa

HaGmiofienne u WHTEpIpeTalys COBMECTHO C MEJaroroM OIBITOB, CBHJCTENLCTBYIONIMX 00 aTOMHO-MOJEKYISPHOM CTPOEHHH BEIIECTBA: OIBITHI
C paCTBOPEHUEM PA3IMYHbIX BENIECTB B BOJIE.

Perierne THIOBBIX pacuéTHBIX 33724 B 1—2 JefCTBUSI C OMIOPO HA aJrOPHUTM, MPEABAPUTEIHHO Pa300paHHbI COBMECTHO C TIEarOrOM IO OI[CHUBAHHIO
KOJIMYECTBA aTOMOB MITH MOJIEKYIT B eIMHHIE 00bEMa BEIECTRA.

IMpencrapienre Mpy MOMOIIH TieAarora OpOYHOBCKOTO JBHKEHHUS, ABJICHHS TU(MPY3HH M pasaIuInii MKy HUMH Ha OCHOBE TIOJIOXKEHHN MOJIEKYIISPHO-
KHHETHYECKON TEOPUHU CTPOEHHs BEIIECTBA.

OO6bsicCHEHHE TIPH TOMOIIM TeJarora ¢ OMOpoi Ha MUAAKTHIECCKUH MaTephal OCHOBHBIX Pa3IMuhili B CTPOEHHM Ta30B, JKUAKOCTEH W TBEPIBIX TEN C
HCIIOJIb30BAHUEM TIOJIOKEHU I MOJIEKY/ISIPHO-KHHETHUECKO# TEOPUH CTPOEHHS BEIECTRA.

IpoBeseHue MO PYKOBOJICTBOM IEaroTa OIMBITOB IO BBIPAIUBAHUIO KPUCTAIIOB TIOBAPEHHON COJIM MM caxapa.

IpoBeieHNnE COBMECTHO C TIEAATOTOM M 0OBSICHEHHE M3 TIPEIOKEHHOTO TIEPEYHS BBIBOIOB OTBITOB, IEMOHCTPUPYIOIINX KAIMIUIAPHEIE IBIICHUS U SIBJICHHE
CMayMBaHUSL.

OOGbsICHEHHE C OMOPOM Ha TEXHOJOTHYECKYIO KapTy IO PYKOBOJCTBOM IIEIarora pojH KamWUIAPHBIX SBICHHWH s TIOCTYIUIEHHSA BOJBI B OPTaHH3M
pactenuit (MC — Ouosiorus).

HabmroieHue OmbITOB 10 HAGIIOICHHIO TETUIOBOTO PACITUPEHHUS Ta30B, XKHUIAKOCTEH M TBEPIBIX TEIL.

OOBbsACHEHHE C ONOPOH Ha TEXHOJIOTUUECKYIO KapTy [0J] pPyKOBOJCTBOM II€arora CoxpaHeHus 00béMa TBEPABIX TEJl, TEKYYECTH KUAKOCTH (B TOM UHCIIE,
Pa3HUIIBI B TEKYUECTH JUTS PA3HBIX JKUAKOCTEN), TABJICHHS ra3a.

Habmiozienue 3a npoBeJEHUEM OMBITOB, JAEMOHCTPUPYIONIMX 3aBUCHMMOCTh JIABJIEHHS BO3/yXa OT ero o0béMa M HArpEeBaHUS WM OXJIAKICHHS, U UX
0OBsACHEHNE HA OCHOBE ATOMHO-MOJICKYIISIPHOTO YUCHHSI.

AHanu3 mpu MOMOIIIH Mearora ¢ Oropoi Ha TUIAKTUIECKUI MaTeprall MPAKTHYECKUX CUTYAIUH, CBSI3aHHBIX CO CBOMCTBAMHU Ta30B, JKUIKOCTEH U TBEP/IBIX
Tel.
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TenuioBble ObocHOBaHue o HOJATOTOBJICHHOMY AITOPUTMY COBMECTHO c MearoroM MIPaBUT U3MEpEeHHs TeMIepaTyphl.
npouecchl CpaBHEHHE pa3INYHBIX CIIOCOOOB U3MEPEHHUS U IIKAJl TEMIIEPATYPHI.
HaGumonenue 3a mpoBeieHHEM OIIBITOB, IEMOHCTPUPYIOIINX U3MEHEHHE BHYTPEHHEH SHEPTUH Tella B pe3ysbTaTe TEIUIoNepeaadyn 1 padoThl BHEITHUX CHIL.
HaGnionenue 3a mpoBeIeHUEM OITBITOB, 00CYX/ICHHE MTPAKTHUECKUX CUTYALU i, IEMOHCTPUPYIOIINX Pa3InuHbIe BUIBI TEIUIONIEPEAaUH: TEIMIIOIPOBOIHOCTS,
KOHBEKIIUIO, U3Ty4YeHUE.
HccnenoBanue ¢ omopoii Ha TEXHOJIOTMYECKYIO KapTy MO PYKOBOICTBOM II€arora sBJICHUS TeII000MEHa IpU CMEIIMBAHUHU XOJIOJHON U TOPSUYEH BOJIBI.
HaGioenue ycTaHOBIICHHS TEIUIOBOTO PABHOBECHST MEXK/Ty TOPSUCH 1 XOJIOJHOH BOJIOH.
Onpenenenye Mpyu NOMOIIY ME€Aarora KOJIN4YecTBa TEIUIOTHI, TOJYYEHHOTO BOJIOW MPH TEIUIOOOMEHE C HarpeThiM METAUIMYECKUM LIUITMHIIPOM.
Omnpenenenne 1o Tabnuie yaeabHON TEMIOEMKOCTH BEIIECTBA.
Pemenne THNOBBIX pacu€THBIX 3a1ad B 1—2 JEHCTBUS C ONMOPOH Ha aNrOPUTM, NPEIBAPUTENIFHO Pa300paHHBI COBMECTHO C IIEAaroroM, CBSI3aHHBIX C
BBIYMCIICHUEM KOJMYIECTBA TETIIOTHI ¥ TEINIOEMKOCTHU TPH TETIIIO0OMEHE.
Ananu3 mpu NOMOINM TeJarora CHUTyaluil MPaKTUYECKOTO HCIOJIb30BaHMs TEIUIOBBIX CBOWCTB BEINECTB M MAaTEpUAlOB, HAapuUMep B LEIIX
9HEProcOepeKEHNUs: TETMION30IALIHSI, S3HEProcOepeTaroIie KPhILIH, TEPMOAKKYMYJIISITOPEL U T. .
HaGmonenue siBiIeHNH cTIapeHnst 1 KOHICHCAIUH.
HaGumonenue 3a vcciiefoBaHUEM TIpoliecca UCIIApEHHsI Pa3IMYHbIX JKHIKOCTEH.
OOBsICHEHHE TT0 ATOPUTMY COBMECTHO C IIEIaroroM SIBJICHUH NCTIapEHUs ¥ KOHACHCAIINH Ha OCHOBE aTOMHO-MOJIEKYIIIPHOTO YUCHHUS.
HaGumonenue n oObsicHEHHE TIpoliecca KUIICHUS], B TOM YHCIIE 3aBUCHMOCTH TEMIIEPaTyphl KUIIEHHUS OT JIaBJICHHUS.
Onpezenenne no TabNUIe OTHOCUTENBHOMN BIKHOCTH BO3-AyXa.
HaGumogenue npotiecca ImiaBjieHns] KPUCTAUIMYECKOTO BEIECTBA, HAIIpUMeEp, Jb/a.
CpaBHeHue TI0 TUIaHy NIPH TOMOIIX [e1arora MpoeccoB IUIaBICHUS KPUCTAIUIMYECKHUX TeJI U pa3MATIeHUs IIPH HarpeBaHUH aMOP(HBIX TeIl.
Omnpenenenue 1o TabnuIe yaeabHON TETUIOTHI IUIABICHHS JIBA.
OOBsICHEHHE 110 CXeMe MOCIIe 00CYXK/ICHUS C IIeJaroroM sIBJICHUH TUIaBJIEHHUS ¥ KPUCTAJUIM3AlMU HA OCHOBE aTOMHO-MOJICKYJISIPHOTO YYEHUSI.
Pemenne THMOBBIX pacu€THBIX 3a1ad B 1—2 meiicTBUSA ¢ OMOpOI HA aJrOPUTM, NMPEABAPUTEIHFHO Pa300paHHBI COBMECTHO C IEAAaroroM, CBSI3aHHBIX C
BBIUMCJIEHUEM KOIMYECTBA TEIJIOTHI B IIPoLeccax TEIUIONEepeaady MIPpY IUIaBICHUU U KPUCTAIU3AlUY, HCIApEHUH U KOHICHCAIUH.
AHanu3 npy OMOIIM IeJarora ¢ Omopoi Ha TUJAKTHIECKUH MaTeprail CUTyalni MPaKTHIECKOTO MPUMEHEHHS SIBIICHUH IIaBICHUS U KPUCTAIUIH 3aIHH,
HampumMep, NOJIy4YeHHE CBEPXUUCTBIX MaTepHUajoB, CONeBas Ipelika U Jp.
AHanu3 mpu MOMOIIY Iearora paboTs! ¥ 0OBSICHEHHE TIPUHITUIA JEHCTBHS TEIIOBOTO JBUIATEIS.
Beruncienye kosimdecTBa TEIIOTHI, BBIACISIONIET0Cs IIPH CrOPaHNH Pa3iIMYHbIX BUIOB TorumBa, u K11/l nsuraresns.
OOcyxJieHHe COBMECTHO C IIEJaroroM OJKOJIOTHYECKUX IIOCNIEJCTBHH HCIOJIb30BaHUS JIBUTATENed BHYTPEHHErO CrOpaHus, TEIUIOBBIX U
runposnekTpoctaHi (MC — SKOJOTHS, XUMUS).
Daexkrpuueckue | HaOmoneHue 3a npoBeZeHHEM ONBITOB M0 AJIEKTPH3ALUK Tell IPU CONMPUKOCHOBEHNUU U UHIYKIIHEH.
3apsiabl. HaGmonenue n 0ObsiCHEHHE C OMOPO Ha TUIAKTUIECKHH MaTepual B3auMOJEHCTBHS OTHONMEHHO U Pa3HOMMEHHO 3apsDKCHHBIX TEIl.
3apsizkeHHBbIE OObsicHEeHHE TP OMOIIIM TIeAarora MpUHIMIIA JEHCTBHS 3JIEKTPOCKOA.
TeJia M UX OOBbsCHEHHE COBMECTHO C IEJAaroroM SIBICHUH SJIEKTPU3aLUHM IPH COIPUKOCHOBEHHH TEN M HMHIYKIMEHl C MCIOIb30BAaHUEM 3HAHUH O HOCHUTENSIX
B3aUMOJIelicTBHE | DJIEKTPHUUECKUX 3apsIOB B BELIECTBE.

Pacrio3naBanue U 0OBSICHEHHE TI0 CXEME COBMECTHO C MeJaroroM siBIICHUM QJICKTpU3allU B MOBCEIHEBHOM JKU3HU.
Ha6J'IIOZ[CHI/I€ 1 00BSICHEHUE C OHOPOP‘I Ha TCXHOJIOTMYCCKYIO KapTy OIBITOB, HIIJTFIOCTPUPYIOHIUX 3aKOH COXPAHCHUS DJICKTPUUICCKOTO 3apsaa.
Ha6J'IIO,HeHI/Ie OIIBITOB IO MOJCIIMPOBAHNIO CUJIOBBIX JIMHUN QJICKTPUYCCKOTO MOJI.
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I/ICCHG,Z[OBaHI/Ie oJ pyKOBOACTBOM IIeJarora HeﬁCTBHﬂ QJICKTPUYCCKOT'O TOJISL Ha HPOBOJAHUKHN U JUDJICKTPUKU

IocTostHHBIH Habnronenue pa3nuyHbIX BUAOB ASHCTBHS AIEKTPUIECKOTO TOKA i OOHAPYKEHHE COBMECTHO C IIEaroroM 3THUX BUAOB JCHCTBHA B IOBCEIHEBHO M KU3HU.
anexkTpuyeckuit | COOpKa 1o cXeMe M UCIIBITaHKE 110J1 KOHTPOJIEM Ie/Iarora JIEeKTPUIECKOH LENH TIOCTOSIHHOTO TOKa.
TOK Habnronenue 3a neMoHCTpanueil H3MepeHsI CHIIBI TOKa aMIepPMETPOM.
HaGmonenue 3a reMoHcTpalyeil i3MepeHus 3JeKTPUIECKOTO HANIPSKEHHSI BOJIbTMETPOM.
HpOBe}IeHI/Ie 1 00BICHEHHE IIpU MOMOIIU YUUTEJIA ONBITOB, IEMOHCTPHUPYIOINX 3aBUCUMOCTD JJICKTPUICCKOT0 COIPOTHUBJICHUA ITPOBOAHUKA OT €T'0 JJINHBI,
TUTOMIA/IH [TOTIEPEYHOTO CCUCHHSI M MaTepHaa.
HaGmonenue 3a neMoHCTpale UCCIe0BaHus 3aBUCUMOCTH CHIIBI TOKA, TIPOTEKAIOLIEro Yepe3 Pe3UCTOpP, OT CONMPOTUBIICHHS PE3UCTOPA U HAIl PSHKEHHS
Ha Pe3UCTOpeE.
Bba3oBble mpecTaBiaeHUs O IPAaBUIAX CI0XKEHUS HAIPSDKEHUH MPU TOCIEA0BAaTEIbHOM COEAMHEHUH IBYX PE3UCTOPOB.
BasoBbie mpezcTaBiIeHNs O IpaBWIax IS CHIIBI TOKA IIPU apauIeIbHOM COSTNHEHUH PE3UCTOPOB.
HaGirogenue feMOHCTpaniy 1earora 0 CUTyaltsx MOCIeA0BaTeIbHOTO U apalIeIbHOTO COSIMHEHHSI IPOBOIHUKOB B IOMAITHUX AJIEKTPUYECKU X CETSIX.
Pemenune THTIOBBIX pacUETHBIX 33134 B 1—2 AEHCTBUS C OMOPOH HA AITOPUTM, MTPEIBAPUTEILHO pPa300paHHBI COBMECTHO C MEIaroroM C UCIOJb30BaHUEM
3akoHa OMa 1 popMyn pacyéra NMEKTPUIECKOTO COMPOTHBIICHHS TIPH TOCIEOBATEIIFHOM U IMapaJUIeIbHOM COCTUHEHUH POBOIHUKOB.
Omnpenenenue ¢ ONMOPoit Ha TEXHOJIOTHUECKYIO KapTy MOJ PYKOBOJCTBOM Ie/iarora paboThl AJIEKTPUUECKOTO TOKA, MPOTEKAIOIIEro Yepe3 pe3ucTop.
OmnpeneneHre ¢ OMOPONW Ha TEXHOJOTHYECKYIO KapTy IOJ PYKOBOJICTBOM IIearora MOIIHOCTH 3JCKTPHUYECKOTO TOKa, BBIIEIIEMOW Ha pPe3HncCTope.
HaGmonenue 3a vccinenoBaHneM 3aBUCHMOCTH CHIIBI TOKA Yepe3 JIaMITIOUKY OT HaIrpsHKEHUS Ha HEl.
Omnpenenerne ¢ ONOPOi Ha TEXHOJIOTHYECKYIO KapTy o pykoBoacTBoMm mexarora KI1JI narpeBares.
HaGumonenue 3a rccrenoBaHueM IpeoOpa3oBaHus SHEPTUH IIPU ITObEME I'Py3a JIEKTPOIBUTATEIIEM.
OOBsICHEHHE TIOCIIE PACCYK/ICHUS C MEIar0TOM U COCTaBJICHHE TIJIaHA-KOHCIIEKTa YCTPOWCTBA U MPHHIUIA ACHCTBHUS TOMAITHUX AJIEKTPOHATPEBATEIBHBIX
pruOOpOB.
OObsicHEHHE TIOCTIE PACCYXKJIEHHsI C TIeJaroroM M COCTaBJCHUE IUIaHA-KOHCIIEKTa MPUYMH KOPOTKOTO 3aMBbIKaHUS M MpPUHIMIA JEHCTBUS TUIABKHX
MpeOXpaHUTEIICH.
Pemenne THIIOBBIX pacyETHBIX 3aa4 B 1—2 1efCTBUI C OTIOPOM Ha aJITOPUTM, IPEABAPUTEIHHO Pa300paHHbI COBMECTHO C IIEJar0roM C UCIIOJIb30BaHHEM
3akoHa /[xoyns—IJlenua.
HaGiogenne BO3HUKHOBEHHS SJIEKTPHYECKOTO TOKA B KHUKOCTH.
MarHuTHbIe HUccnenoBanue noJ pyKoBOJCTBOM [E€arora MarHUTHOTO B3aUMOAEHUCTBUSI MOCTOSIHHBIX MarHUTOB.
fIBJICHUS N3ydyenne ¢ omopoli Ha TEXHOJIOTUYECKYIO KapTy I0J PYKOBOJACTBOM I€Jarora MarHUTHOTO TOJSI MOCTOSIHHBIX MAarHUTOB MPU MX OObEAUHEHHH H

pasieneHuu.

Habnromenue 3a MpoBeJCHUEM OTIBITOB M0 BU3YATU3AI[MH TT0JIS TOCTOSHHBIX MarHUTOB.

W3ydenue moJ; pyKoBOJACTBOM I€/Iarora siBJCHHUs] HAMarHUYUBAHUS BEIIECTBA.

HccnenoBanue COBMECTHO C MEAAroroM JCHCTBUS JICKTPUUIESCKOTO TOKA HA MATHUTHYIO CTPEJIKY.

Habnromenue 3a mpoBEACHUEM OTIBITOB, JEMOHCTPHPYIOIIMX 3aBUCUMOCTD CHJIBI B3aMMOICHCTBHS KATYIIKA ¢ TOKOM M MarHdWTa OT CHJIBI U HAlPaBIICHHS
TOKa B KaTyIIKe.

AHanmu3 MpH MOMOIIM Tearora CUTyaluid NpakTHYeCKOTO MPUMEHEHHUS 3JICKTPOMArHUTOB (B OBITOBBIX TEXHHMUYSCKHX YCTPONCTBAxX, MPOMBIIIICHHOCTH,
METUITIHE).
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N3ydenne ¢ onopoil Ha TEXHOJIOTHYECKYIO KapTy 0] PyKOBOACTBOM Ielarora AeHCTBHSI MArHUTHOTO TIOJIS Ha TIPOBOJTHHUK C TOKOM.
W3yuenue ¢ onopoil Ha TUAAKTUUECKUI MaTepua AeHCTBUS JEKTPOIBUraTeIs.

N3mepenue comectHo ¢ negarorom KIIJI anekTpoaBurarenbHOi yCTaHOBKH.

bazoBble mpeacTaBIeHUS O pa3INUHBIX TPUMEHEHHUSIX JJIEKTPOIBUraTeNeH (TpaHCIOPT, OBITOBBIC YCTPOMCTBA U JIp. ).

3J'leKTp0MaFHI/lT HpOBe,ZICHI/IC COBMCCTHO C II€IaroroM OIIBITOB IIO HCCJICIOBAHHUIO SBJICHUA BHCKTpOMaFHHTHOﬁ HWHIOYKIIUU: HUCCICO0BAHUE W3MEHEHUM 3HAYCHUS H
Hasl THAYKIUA HalpaBJICHUS HHAYKIIMOHHOI'O TOKa

TemaTuuecknii OcHoOBHBbIE BUIbI 1eSITeIHOCTH YYaIIHXCS
0J10K, TeMa (Ha ypoBHe y4eOHBbIX el CTBUI)

41




Mexanudeckoe AHaJn3 ¢ TIOMOIIBIO Meaarora u 00CY)XKICHHE PA3INYHBIX IPUMEPOB MEXaHHUCCKOTO JIBHIKCHUSL.
JABUKEHHE OO6cyxaeHre COBMECTHO C ITeAaroroM IrpaHull IPUMEHIMOCTH MOJENH «MaTepHaIbHAas TOUKaY.
H CIIOCOOBI ero Onucanue nocie 00CYKACHHUS C MeJaroroM MEXaHHUYECKOTO JIBHKCHHS PA3IMYHBIMU CIIOCO0aMU (ypaBHEHUE, TA0IUIA, TPAdHK).
ONHUCAHUS AHanu3 101 pyKOBOJICTBOM II€1arora >KU3HEHHBIX CUTYalni, B KOTOPBIX MPOSIBISCTCS OTHOCUTEILHOCTh MEXaHUIECKOTO JIBUKCHUS.
HaOnromeHue MEXaHUYECKOTO IBUKCHUS Tella OTHOCHTEIIBHO Pa3HBIX TN OTCUETA.
CpaBHEHHUE ITyTEH U TPACKTOPHIA JABWKCHHUS C OMOPON HAa TEXHOJOTUYECKYIO KapTy IMOJ PYKOBOACTBOM II€arora OJHOTO M TOTO K€ Teja OTHOCHTEIBHO
Pa3HBIX TN OTCUETA.
AHaiu3 ¢ IoMOIIBIO neaarora TekcTa ["amuies 00 OTHOCHTEIBHOCTH IBUXKCHUS; BBIITOJHCHUE 331aHHI 110 TEKCTY (CMBICIIOBOE YTCHHE).
[Mpocreiiire BpIYUCICHUS 110 00pa3Ily CpeHEl CKOPOCTH CKOJIBKEHUs OpyCKa MM JBIDKCHUS MAPHKA 110 HAKJIOHHOM IIOCKOCTH.
AHamm3 u 00CYXJCHHE C OMOpPOW HA TEXHOJOTMYCCKYIO KapTy O] PYKOBOJICTBOM II€Jarora CIiOCOOOB MPHONMKEHHOTO OMPEACICHUS MTHOBCHHOM
CKOPOCTH.
OmnpenencHue Mocie PacCyKISHHS C IeJAr0TOM IT0 CXeMe CKOPOCTH PaBHOMEPHOTO IBHXKCHUS (IIIAPHUKA B )KUKOCTH, MOJICIH JICKTPHYECKOTO aBTOMOOHIIS
U T.IL).
Ornpenenenne COBMECTHO C TI€JaroroM IyTH, NPOWICHHOTO 3a JAaHHBIM MPOMEKYTOK BPEMEHH, M CKOPOCTH Teja MO TpaduKy 3aBHCUMOCTH MYyTH
PaBHOMEPHOTO JBH)KEHHS OT BPEMEHHU.
HauanbHble npeACTaBICHUE O MPUHIMIIAX ISHCTBUS TIPHOOPOB, U3MEPSIONINX CKOPOCTH (CITUIOMETPOB).
[pocTeiimue BEIYUCICHHS IO 00PAa3Ily MYTH U CKOPOCTH NPU PAaBHOYCKOPEHHOM MPSIMOJIMHCHHOM JIBIDKCHHUH TEIIa.
OmnpeneneHne COBMECTHO C ITI€aroroM IMPOMIEHHOTO MyTH W YCKOPEHHs JBIDKEHHUS Tella MO rpaduKy 3aBHCUMOCTH CKOPOCTH DPaBHOYCKOPEHHOI'O
MPSIMOJIMHEITHOTO IBU)KCHUS TEJIa OT BPEMECHH.
Omnpenenenne ¢ IOMOIIBIO TeAarora yCKOpeHHs Tejla IPU PaBHOYCKOPEHHOM JBHKEHUH 110 HAKIIOHHOW TIOCKOCTH.
H3mepenre o cxeme Mociie pacCykACHUS C MeAaroroM Meproia M YacTOTHI OOpAIICHHS TEa IT0 OKPYKHOCTH.
OmnpezencHre HaX0XKACHUS 110 PYKOBOJCTBOM IEAarora CKOPOCTH PABHOMEPHOTO JIBHIKCHUS Tejla [0 OKPY)KHOCTH.
Pelierre THIIOBBIX pacuéTHBIX 3324 B 1—2 NEWCTBHS C ONMOPOil HA AITOPUTM, TIPEIBAPUTEIBHO Pa300paHHbIl COBMECTHO C MEJAroroM Ha OnpeecHue
KHHEMATHYCCKUX XaPAKTEPUCTHK MEXaHUYECKOTO IBUKCHHUS PA3TIHMYHBIX BHJIOB.
Pacnio3naBanue u npuOIMKEHHOE OMUCAHUE MO 00pa3Iy MOCie 0O0CYXKISHHUS C IearoroM pasinyHbIX BUIOB MEXaHHMYECKOTO JIBHIKCHHS B IIPUPOJE H
TEXHUKE (Ha mpruMepax CBOOOIHO MaAIOIINX TEJ, IBUKCHHUS )KHUBOTHBIX, HEOCCHBIX TEJI, TPAHCIIOPTHBIX CPEICTB U JIp.).
B3aumoneiicteue | HaOmogenne  06Ccy)kxaeHHE COBMECTHO € TIEarOrOM OTIBITOB C JBIDKEHHEM Tella IPH YMEHBIICHUH BIUSHIS IPYTUX TeJ, MPENsITCTBYIONINX ABIKCHHIO.
Tel AHaM3 O cXeMe IMOCIe PACCYXKICHUs C MENaroroM TeKCTa [anmiies ¢ OMMCaHUEM MBICICHHOTO SKCIEPHUMEHTa, 00OCHOBBIBAIOIIECTO 3aKOH WHEPIIHU;

BEITIOJTHEHHE 3aJaHUH TI0 TEKCTY (CMBICIIOBOE YTEHHE).

O0cyxaeHre 0] pyKOBOJICTBOM IIeIarora BO3MOKHOCTH BBHITTOJHCHHS 3aKOHA WHEPIIH B PA3JIMYHBIX CHCTEMaX OTCUETA.

Habnronenue 1 00CY)KACHHE COBMECTHO C IEIAroroM MEXaHHYECKUX SIBICHHM, MPOUCXOIIUX B cucTeMe oTcuéra «Tenexka» mpu e€ paBHO-MEpHOM
1 YCKOPEHHOM JIBHKCHHUN OTHOCHTEIBHO KaOWHEeTa (DI3UKH.

JlelicTBUS ¢ BEKTOPAaMHU CHJI: BBITIOJTHEHHUE 33/JaHUM 10 CIOXKEHUIO U BBIUNTAHUIO BEKTOPOB.

Habnronenue 3a npoBeZicHHEM OTIBITOB, IEMOHCTPUPYIOIIUX 3aBUCHMOCTh YCKOPEHHS Tella OT MPHIIOKESHHOW K HEMY CHJIBI M1 MacChl Tela.

AHanu3 u 00BsICHEHHE C OTIOPON Ha TEXHOJOTHUYECKYIO KapTy MO PYKOBOJICTBOM IEarora siBJ€HUH ¢ UCIOIb30BaHUEM BTOPOro 3akoHa HeloToHa.
Pemenue THTIOBBIX pacu€THBIX 3a1a4 B 1—2 JACHCTBHSI C OMTOPOI HA AITOPUTM, PEIBAPUTEIHHO Pa300paHHbIN COBMECTHO C MIEAArOrOM C HCIIOIh30BaHHEM
BTOPOTo 3akoHa Hpl0TOHA U MpaBuiia CIOXKEHHSI CUJL.

OrnpenenieHre COBMECTHO € TIEaroroM KECTKOCTH MPY>KHHBI.
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AHanu3 cuTyanui ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy 10/ PyKOBOJCTBOM II€/Iarora, B KOTOPbIX HaOIIOJAar0TCs yIpyrue aepopManui, U ux o ObsCHEHUE
C UCIOJIb30BaHUEM 3aKoHa ['yka.

Perenne THIIOBBIX pacyETHBIX 3a/a4 B 1—2 JIEWCTBHS C ONOPOI Ha alITOPUTM, IPEIBAPUTEIHHO Pa300paHHBI COBMECTHO C IIEAAaroroM C UCIOJIb30BaHUEM
3akoHa ['yka.

HccnenoBanue npy MOMOIIM Telarora 3aBUCHMOCTH CHIIBI TPEHHUS CKOJIBXKEHHSI OT CHITBI HOPMaJIBHOTO JiaBiieHHsl. COBMECTHOE 0OCYKIEHUE PE3yIbTaTOB
UCCIIEJOBaHMUS.

Omnpenenenne o1 KOHTPOJIEM TI€Jarora ¢ Oropoii Ha KOHCHEKT K03()(QHINEHTa TPEHHSI CKOJIBKECHUSI.

W3MepeHue ¢ MoMOIIBIO TeJarora CUJIbl TPEHUS OKOSI.

Perrenne THIOBBIX pacy€THEIX 3a/1a9 B 1—2 IEHCTBHSA C OTIOPOH Ha aNTOPUTM, IIPEeIBAPUTEIHHO pa300paHHBIH COBMECTHO C IIEIArOTOM C HCIOIh30BaHUEM
(OPMYJIBI TSI CHIIBI TPEHUS CKOJIBKEHHSI.

AHanu3 TO cXeMe TOcClie pPAacCy)KACHHsS IIeJarora O JBIDKCHHH Tel TOJBKO TOJ JAEHCTBHEM CHIIBI TSDKECTH — CBOOOJHOTO MaJCHUSL.
OOBsicHEeHHE 1101 PYKOBOJICTBOM I1€arora He3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO ITaZieHHsI OT MacChl Tela.

O1eHKa COBMECTHO C I1€AAaroroM BEITMYUHBI CHIIBI TATOTEHHS, ISHCTBYIONEH MEKAY ABYMS TeIaMu (IUIs1 pa3HbIX Macc).

AnHanu3 ¢ omopoil Ha AWAAKTHYECKUI Marephal ABM)KEHHS HEOECHBIX TeN IT0J ACHCTBHEM CHIIBI TSATOTEHHS (C HCIIOJIB30BAHHEM IOTIOJHHUTEIBHBIX
HUCTOYHUKOB UH(DOPMAITHH).

Perenne THIOBBIX pacy€THBIX 3a/1a9 B 1—2 IEHCTBHA C OTIOPOH Ha alTOPHUTM, IPEABAPUTEIHHO pa300paHHBI COBMECTHO C IIEIATOTOM C HCIOIH30BaHUEM
3aKOHA BCEMUPHOTO TATOTEHHS M (GOPMYJIBI JUIsl pacu€ra CHIIbI TSHKECTH.

HaGumtogenue u 06cyx/IeHHE ¢ TOMOIIBIO MIEAArora OMbITOB 10 U3MEHEHHIO BECa TeJa IPH YCKOPEHHOM JBHKCHUM.

AHanu3 ¢ TOMOIIBIO NeJarora ycJaoBUH BOSHUKHOBEHHS HEBECOMOCTH U IEPErpy3KU.

Perenne THOBBIX pacuéTHBIX 3a1a4d B 1—2 neficTBUA ¢ OMOpPOil Ha alTOPUTM, MIPEIBAPUTEIBHO Pa300paHHBIl COBMECTHO C IIEJaroroM Ha OTIpe/ielIeHHe
Beca TeJa B PA3JIMYHBIX YCIOBHSIX.

AHanu3 ¢ onopoy Ha TEXHOJOTHUECKYIO KapTy IO/l PyKOBOJCTBOM Ie[arora Cui, AeHCTBYIOIIMX Ha TeJ0, MOKOsIIeecs Ha OIope.

OmnperneneHne ¢ HTOMOIIBIO TIEAarora NEeHTpa TSHKECTH PA3IMYHbIX TEll.

3aKkoHbI
COXpaHeHHsI

Habnronenue u 0O0CY)XJICHHE C MOMOIIBIO IEJarora OMbITOB, JCMOHCTPUPYIOIIMX Mepeaady UMIIYJIbca MPU B3aMMOJCHCTBHM TEJ, 3aKOH COXPaHCHHS
HMITYIbCa TIPU aOCOTIOTHO YIIPYrOM U HEYIIPYTOM B3aUMOJICHCTBUU TEI.

HabnromeHue eMOHCTpAIMH TIeIarora CUTYaIuil B OKPYKaIOIIeH )KH3HH C HCIIOJH30BAHUEM 3aKOHA COXPAHCHUS MMITYJIbCa.

Pacnio3naBanme ¢ Omopoil Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOJCTBOM IIeJ[arora SBJICHUS PEaKTUBHOTO JBIKCHUS B mpupoxae u texanke (MC —
Ouosorus).

[IpuMeHeHHE COBMECTHO C MEAaroroM 3aKOHA COXPAaHEHWS HMMITyJIbca Ul pacdéra pe3yabTaTOB B3aWMOJICHCTBUS TeNl (HAa MPHMEpPax HEYIMPYroro
B3aMMO/ICHCTBHSI, YIPYTOTo IEHTPAIEHOTO B3aUMO-ICHCTBYSI IBYX OJAWHAKOBBIX TEJl, OJJHO U3 KOTOPBIX HETIOA-BH)KHO).

Pelenne TUIIOBBIX pacyETHBIX 3324 B 2—3 JIEWCTBHS C ONOPO Ha alITOPUTM, TPEIBAPUTENBHO pa300paHHbIl COBMECTHO C I1€1IarOroM C HCIOJIb30BaHUEM
3aKOHA COXpaHEHMs UMITYJIbCa.

OmnpezencHue ¢ ONOPOi Ha MUAAKTUYCCKUAN MaTepuan paboThl CHIIbI YIIPYTOCTH MPU MOIbEME Ipy3a C MCIOIH30BAHUEM HEMOBH)KHOTO U TOJIBHKHOTO
OIIOKOB.

N3mepeHune COBMECTHO C MEAaroroM MOITHOCTH.

N3mepenune ¢ moMOIIbIo MeJarora NOTeHIUAIBHON SHEPTUH YIPYTo AeGOPMUPOBAHHON MPYKUHBI.

N3mepeHue COBMECTHO € MEAAroroM KHHETHUYECKON SHEPTUH Tea M0 IMHE TOPMO3HOTO MYTH.

Habnromenue 3a 5KCIIEPUMEHTAIBHBIM CPAaBHCHHEM M3MCHEHHS MOTCHI[HATLHON M KMHETHYCCKOM SHEPTHUil TeNa MPH IBMKCHUH [0 HAKJIIOHHOH MJI0CKOCTH.
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HaGumonenue 3a skcriepiMEHTaIBHOW IIPOBEPKOH 3aKOHA COXPaHEHHsT MEXaHUUECKOH SHEPTruH pU CBOOOJHOM TaJCHUH.

[IpumeHeHre Ha HaYaJIbHOM YPOBHE, ¢ OIIOPOM Ha AUJAKTUUYECKUI MaTepral 3aKOHA COXPAaHEHHUS] MEXaHUUYECKOM HEpPIUu Ui pacyéTa NOTEHIUAIBHON 1
KHUHETUYECKOH dHEpruil Tena.

Perenne THIIOBBIX pacy€THBIX 3a/1a4 B 1—2 IEHCTBHA C OTIOPOH Ha alTOPUTM, IPEIBAPUTEIHHO pa300paHHBIf COBMECTHO C IIEIarOTOM C HCHOJIh30BaHUEM
3aKOHA COXPAHEHHs] MEXaHUYECKOH SHEepruu.

Mexanuveckne Habnronenue konebanuii o ASHCTBHEM CHIT TSDKECTH M YIIPYTOCTH U OOHAPY)KEHHUE MTPH IOMOIIIH [Te1arora no100HbIX KOJICOaHUI B OKPYXKAIOIIEM MUPE.
KoJIeOaHusI AHamM3 COBMECTHO C IeJaroroM KolieOaHWil rpy3a Ha HUTH W Ha npyxuHe. OmpeneneHue Mo aJrOpUTMY YacTOTHl KOJIeOaHUH MaTeMaTHIeCKOTrOo U
NIPY>KMHHOT'O MasTHUKOB.
HaGmonenue u 00bsiCHEHHE C IOMOIIIBIO TIeIarora siBICHUS pe30HaHCa.
HccnenoBanue ¢ ommopoi Ha ATOPUTM, MIPEIBAPUTEIHHO pa300paHHBIA COBMECTHO C MEAaroroM, 3aBUCHMOCTH ITEPHOAa KOJICOaHU MOIBEIICHHOTO K HUTH
rpy3a OT JUIMHbI HUTH.
[IpoBepka ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy MOJ PYKOBOJCTBOM Iearora He3aBUCHMOCTH IEPHOAa KOJICOAHUH Ipy3a, MOJBEIICHHOTO K JICHTE, OT
Macchl Tpy3a.
HaGmiogenue u o0CyXJIeHHE TOJ PYKOBOJCTBOM IMEAarora OIBITOB, JEMOHCTPHUPYIOIIUX 3aBUCHMOCTh IepHoJa KOJeOaHUil MPYKUHHOTO MAasTHUKA
OT MacCHI Ipy3a u KECTKOCTH TPY>KUHEI.
[TpuMeHeHHe ¢ TOMOIIIBIO TTearora MaTeMaTHYECKOTO M NPYKUHHOTO MasTHUKOB B Ka4E€CTBE MOJEIIEH ISl OTIMCaHUs KOJIeOaHH B OKPYKAIOIIEM MHpE.
PerreHne THIOBBIX PacyETHBIX 3a/1a4 B 1—2 NEWCTBUS C ONMOPOH HA ITOPHTM, IPEABAPUTEIBHO Pa300paHHBI COBMECTHO C IEIaroroM, CBSI3aHHBIX C
BBIYMCIICHUEM WJIA OLIEHKOW 9acTOTHI (TIeproAa) KojaeOaHuid
Mexanuveckne OOHapy)XeHUE W aHAJTU3 C MIOMOIIBIO MEarora BOJHOBEIX SIBJICHUI B OKPYXKAIOIIEM MHpE.

BOJIHBI. 3BYK

Habnronenue cOBMECTHO C II€aroroM paclHpoCTPAaHEHHs MPOJOJIBHBIX M IONIEPEYHBIX BOJIH (Ha MOJENH) M OOHapy)KEeHHE aHAJIOTMYHBIX BHIOB BOJIH
B IIpUPO/IE (3BYK, BOSHBIC BOJHBI).

Bbrunicienne B 1—2 JelCTBHS C OMOpPOW Ha alTOPUTM, MPEABAPUTENILHO pPa300paHHBIH COBMECTHO C MEJaroroM JUIMHBI BOJIHBI M CKOPOCTH
pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH.

HaGumonenue 3a 3KkCiepiMEHTAIBHBIM OIPeeNIeHHEM IPAaHUI] YaCTOThI CIBIIIUMBIX 3BYKOBBIX KOJICOaHHH.

Habnronenue 3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCJIE C UCIIONB30BaHHEM MY3bIKAIbHBIX HHCTPYMEHTOB).

Habnronenue u 00bsACHEHUE ¢ OMOIIBIO IIe]arora sSBJICHUS aKyCTHYECKOI'0 Pe30-HaHCa.

UYTeHHe COBMECTHO C IIEJaroroM OPUIHHAIBHOTO TEKCTa, IOCBAIIEHHOTO UCIIOIB30BaHUIO 3BYKa (MJIM YJIBTPa3ByKa) B TEXHUKE (9XOJIOKALH, YAbTPA3BYK B
MEJUIMHE U JIp.); BBIITOJHEHHUE 33/IaHUH 110 TEKCTY (CMBICIOBOE YTEHUE)

DJIeKTPOMATHUT
HOe ToJie

H JJIEKTPOMATHH
THBIE BOJIHBI

[TocTpoeHue MPOCTHIX pacCykIeHNH Ha OCHOBE MOATOTOBJIEHHBIX BHIPAXKEHHH, 000CHOBBIBAIOIINX B3aNMOCBSI3b JIEKTPUUECKOT0 ¥ MAarHUTHOTO TOJIEH.
Habnronenue 3a SkCepuMEHTaIbHBIM U3YUYE€HHEM CBOMCTB AJICKTPOMATHUTHBIX BOJH (B TOM YHCIIE C TIOMOMIBI0 MOOMIIBHOTO TenedoHa).

AHanu3 ¢ TOMOIIBIO Me1arora peHTr€HOBCKMX CHUMKOB YeJIOBEYECKOT0 OpraHu3Ma.

AHanu3 COBMECTHO € IIEAAroroM TEKCTOB, OIMCBHIBAIOLIMX HPOSBICHHUS SIEKTPOMArHUTHOTO HM3IyYEHHUs B HPHUPOAE: JKUBBIE OPraHM3MbI, H3JIy4EHH S
HeOEeCHBIX Tell (CMBICIIOBOE UTCHHE).

PacniozHaBaHue U aHaNIM3 Pa3IMYHBIX NIPUMEHEHHUM 3JIEKTPOMAarHUTHBIX BOJH B TEXHUKE C OIOPOIl HA TEXHOJOIMYECKYI0 KapTy IOJ PYKOBOACTBOM
nejarora.

Pemrenne THIIOBBIX pacyETHBIX 3a/1a4 B 1—2 JIEWCTBHS C OMOPO Ha allTOPUTM, IPEIBAPUTEIBHO pa300paHHBIN COBMECTHO C I1E€aroroM ¢ UCIOJIb30BaHHEM
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CI)OpMyJI JUISL CKOPOCTH BJIEKTPOMArHUTHBIX BOJIH, JUIMHBI BOJIHBI 1 YaCTOTHI CBETA.

3aKkoHbBI
pacnpocTpanenn
f1 cCBeTa

HaGumonenue onbIToB, AEMOHCTPUPYIOLIHX SIBICHUE MPSIMOJMHEHHOTO paclpoCTpaHEeHHs CBeTa (BO3HUKHOBEHHUE TEHU U MOJYTEHH), U UX UHTEPIIPETAIHs
C MCHOJIb30BaHUEM IIOHSTHUS CBETOBOTO JIyda.

OOBsicHEHHE M MOJIETTMPOBAHHUE TIOCIIE PACCYXKJICHHS C IIEIaroroM 10 CXEME COJIHEYHOTO M JIYHHOTO 3aTMEHUH.

HccnenoBanue ¢ onopoii Ha TEXHOJIOTHYECKYIO KapTy O] pYKOBOACTBOM II€1arora 3aBUCHMOCTH yIJla OTPa)KEHUs! CBETOBOI'O JIyda OT yrJjia MaJIeHHUs.
W3ydenue ¢ MoMOIIbIO Iejarora CBOUCTB N300paskeHHMsI B IIOCKOM 3€pKaJle.

HaGmonenue u 00bsiICHEHHE COBMECTHO C [IEIaroroM OITBITOB MO NOJIY4EHUIO H300paKeHNH B BOTHYTOM U BBIIIYKJIOM 3epKaiiax. Habnronenue n o0bsacHeHue
II0CJIE PACCYKACHUS C MIEIaroTOM II0 CXEME OIBITOB 0 MPEJOMIICHHIO CBETa HA TPAHUIIE PA3IMYHBIX CPEJl, B TOM YHCIIE OIBITOB C IOJHBIM BHYTPEHHUM
OTpakKEHUEM.

HccnenoBanue o pyKOBOJCTBOM TI€JJarora 3aBUCUMOCTH YIJIa IIPEIOMIIEHHS OT YIJIa TTafieH!sI CBETOBOTO JIy4a Ha TPAHUIIE «BO3LYyX—CTEKIION.
Pacrio3naBaHue ¢ TOMOIIBIO NIe1arora sIBIEHUH OTPaKEHUsI ¥ IIPEJIOMIICHHSI CBETa B TIOBCETHEBHOMN KNU3HU. AHAIIN3 U 00BSICHEHHE COBMECTHO C TI€J]arorom
SIBIICHUS] OIITUYECKOTO0 MUPaXKa.

Pemenne THIIOBBIX pacdETHBIX 3aa4 B 1—2 NEWCTBHA C OMOPOH HA aJrOPHUTM, IIPEIBAPUTENBEHO pa300paHHbI COBMECTHO C IEIaroroM ¢ MCHOIb30BaHUEM
3aKOHOB OTPAXEHUS U MPEJIOMIICHHS CBETA.

JInH3bI
H ONTHYECKHE
npuodopsI

[Nonyyenue moJ KOHTpPoJIEM IeJarora u300paxkeHuil ¢ MOMOIIBIO cOOUparoIell U pacceuBaroLIeH JINH3.

OmnpezenieHne ¢ oropoil Ha aropuT™ pa3paboTaHHOTO COBMECTHO C IIeNaroroM (oKycHOTO pacCTOSIHHS H ONTHYECKOH CHIIBI COOMPAIOIICH JIMH3HL.
AHanu3 COBMECTHO C IIeJaroroM YCTpOMCTBa U MPHHIMIIA ISHCTBUS HEKOTOPBIX ONTHYECKUX IPHOOPOB: (oToanmnapara, MUKpockona, Tejaeckorna (MC —
OHOJIOTHS, ACTPOHOMHUS).

AnHanus c Omopoi Ha TEXHOJOTHYECKYI0 KapTy I10J PYKOBOJCTBOM IIe/larora SIBIICHWH OJM30PYKOCTH W JajdbHO30PKOCTH, HPHHIUIA JIEHCTBHUS OYKOB
(MC — b6uomnorus).

Paszno:xenue
0eJyi0oro cBera
B CIIEKTP

HaGuntoenue COBMECTHO C MEaroroM o pasjiodkeHHIo Oeoro cBeTa B CIEKTp.

Habnronenue u 00bsicHeHIE Ha 6a30BOM YPOBHE O] PYKOBOJICTBOM IIEIarora OMBITOB O TOIYYECHHUIO OSIIOT0 CBETA MPH CIIOKCHUH CBETA Pa3HBIX IIBETOB.
[MpoBenenne u 0OBSICHEHHE O PYKOBOJICTBOM II€Aarora OIbITOB [0 BOCIPHUSATHIO L[BETA MPEAMETOB MPH MX HAOJIIOICHUU Yepe3 LBETOBbIC (HUIbTPBI
(IIBETHBIE OYKH).

Hcenyckanue
U TOTJIOIIeHne
cBeTa aTOMOM

OO6cyxieHne ¢ MOMOIIBIO Telarora e onbsIToB Pesepdopaa mo uccae0BaHui0 aTOMOB, BBIJIBUIKEHUE THIIOTE3 O BO3MOYKHBIX PE3YJIbTaTaX OIMBITOB B
3aBUCHMOCTH OT IPE/II0IaraeMoOro CTPOSHUSI aTOMOB, ()OPMYIIMPOBAHUE BBIBOJOB U3 PE3YJILTATOB OIBITOB.

OOCyxIeHHE C OMIOPOii Ha TEXHOJIOTUYIECKYIO KapTy O/ PYKOBOJCTBOM II€arora NpoTHBOPEUHii IIIAHETAPHOM MOJIEIIH aTOMa M OCHOBAHUH JUTSI TUTIOTE3bI
bopa o crannoHapHbIX OpOHUTaX IEKTPOHOB.

HabmiozieHue cCOBMECTHO € MEIaroroM CIUIOMIHBIX M JIMHEHYAThIX CHEKTPOB HU3IYyUCHUS Pa3IHUHbIX BellecTB. OOBSICHEHUE C OMOPOH HA UIAKTHYCCKUH
Martepual JIMHEHYaTBIX CIICKTPOB U3JIYUCHUA.

Crtpoenue
aTOMHOTO siApa

OOCyKIeHUE COBMECTHO C MEAaroroM BO3MOKHBIX THIIOTE3 O MOJEISIX CTPOCHHS sSapa.
OmnpeneneHne O CXeMe ¢ HCIOIF30BaHIEM METOIMYECKOTO MaTepHaia oI PyKOBOACTBOM IIe[arora cocTaBa siiep 1o 3aJaHHBIM MacCOBBIM H 3apsIOBEIM
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YHCIIaM U TI0 TIOJIOKEHUIO B IIEPHOANYECKOM cucteMe aneMeHToB (MC — xumus).

AHanu3 ¢ OIOpoi Ha TEXHOJIOTUYECKYIO KapTy MO PYKOBOJCTBOM II€arora M3MEHEHHUs COCTaBa SiApa M €ro MOJIOKEHHSI B TICPUOJMUCCKON CHCTEME TIPU
[ -pagnoaxktuBHOCTH (MC — XUMMS).

HccnenoBanue ¢ IOMOIMIBIO ITeAarora TpeKoB | /-4acTHII [0 TOTOBBIM (GoTOTpadusiM.

HabGmogenue 3a geMoHcTpalpeil paboThl H3MEPEHHS PAAUAIIMOHHOTO (JOHA C TOMOIIIBIO JO3UMETPA, OLEHKA €r0 HHTEHCUBHOCTH.

AHanu3 COBMECTHO C I1€IaroroM OMOJIOrH4eCKUX U3MEHEHUH, IPOUCXOAAIIMX O] JEUCTBHEM PaJHOaKTUBHBIX H3iydeHuid (MC — Ouosorus).
Habnronenue nemoHcTpamnym 00 MCIOIb30BaHNE PAJHOAKTHBHEIX H3IydeHnid B Menuiiae (MC — Ouosorus).

SAnepHble Pemenne THIIOBBIX pacdETHBIX 3a1a4 B 1—2 EWCTBHS C ONOPOH HA alrOPUTM, IPEIBAPUTEIHHO Pa300paHHBIN COBMECTHO C IIEAAroroM C HCIOJIb30BaHUEM
peakuun 3aKOHOB COXPAHEHUS] MAaCCOBBIX U 3apsAA0BBIX YHCEN HA ONPEENICHUE Pe3yIbTaTOB SACPHBIX PEaKI[Hii; aHAaIN3 BO3ZMOKHOCTH WU HEBO3MOXKHOCTH SJIEPHOM

peaKium.

O1eHKa ¢ TOMOIIBIO TTeIarora SHEPTUH CBSI3H sJIep ¢ UCTIONb30BaHueM (Gopmynsl DiHIITEIHA.

OO6cyxIeHne COBMECTHO C IIE€AaroroM IMepcreKTUB HCIOIb30BaHUS YIIPABISIEMOTO TEPMOSIIEPHOTO CHHTE3A.

OO6cyxIeHne COBMECTHO C IIEZaroroM IMPEUMYIIECTB U 3KOJIOTHYECKUX TPOOIIEM, CBSI3aHHBIX C siAepHOH sHepreTikoit (MC — skomorus).
Cucremaruzauusi | BelnonHeHne ¢ momomplo Ienarora y4eOHBIX 3aJaHHM, TPeOYIOIIMX JEMOHCTPAIlMM KOMIIETEHTHOCTEH, XapaKTepH3YIOIINX eCTECTBEHHOHAYYHYIO
u 00001IeHNE TPaMOTHOCTh: IIPUMEHEHNUS MOJTYYSHHBIX 3HAHUH A1 HAYYHOTO OOBSICHEHUS (PM3MUYECKUX SIBICHUI B OKpYKaloLeH MPHUPOIE W MOBCEAHEBHOI XKU3HH, a
MPEIMETHOTO TaKKe BBUIBICHUS (DU3MUYECKUX OCHOB DPAla COBPEMEHHBIX TEXHOJIOTHH; NMPUMEHEHHS OCBOCHHBIX JKCIIEPUMEHTAIBHBIX YMEHHMH JUISi MCCIEIOBAHMS
COJZICPIKAHUA (I)I/I?;I/I‘-IQCKI/IX SIBJTCHI/Iﬁ, B TOM YU CJIC JJId IPOBCPKU T'MIIOTE3 U BBIABJICHUSA 3aKOHOMCpHOCTCI>'I.
Y OTIBITA Pemenne THMOBBIX PacUETHBIX 3a1ad B 1—2 meficTBUS ¢ OMOPOH HA aNrOPHTM, NMPEABAPUTEIILHO Pa300paHHBI COBMECTHO € IIEJaroroM, B TOM UHCIIE
JeATENIbHOCTH, MIPEATOJIAraroNIMX UCII0JIb30BaHUE (PHU3MUYECKOM MOJIEIH M OCHOBaHHBIX Ha COJICPKaHUM Pa3IMYHBIX PAa3lesIoB Kypca GpU3NKH.

nproOpe-TEHHOTO
NIPY U3Y4EHUU
BCET0 Kypca
¢buznKH

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoJuunyecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (undposbie)
KonTpoabnbie | IlpakTHueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchbl
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Paszpnen 1. ®Pusuka u e€ posib B IO3HAHUN OKPY/KAIOLIET0 MU PaA

1.1 dusuka - Hayka 0 IPUPOE 2 buGnuorexa [JOK
' Y pHpoA https://m.edso00.ru/7f416194
bubnuoreka [JOK
12 PH3HHCCKHAC BETHHMIbI 2 https://m.edso0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINA METO [IO3HAHUSI 2 bubmorexa [JOK
' yi A https://m.edso00.ru/7f416194
Hroro no paznerny 6
Pa3nes 2. IlepBoHayaibHbIe CBeleHUS] O CTPOCHUH BelllecTBa
bubmmoreka [JOK
21 Crpoerne pemectsa 1 https://m.edso00.ru/7f416194
99 JIBr>keHUe U B3aMMOICHCTBHE YaCTHI] 5 bubmuoreka [IOK
' BEIIECTBA https://m.edso00.ru/7f416194
bubnunorexa LIOK
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 httos://m.edsoo.ru/7f416194
Hroro o pazaeny 5
Paznen 3. J/IBu:keHue u B3aumMojieiicTBue Te
bub6naunorexa LIOK
3.1 MeXaHHECKOS ABUKCHHC 3 https://m.edsoo.ru/7f416194
bub6anoreka LIOK
2 u 4
3 HEPIIAL, Macca, HIOTHOCTE https://m.eds00.ru/7f416194
bub6nunorexa LIOK
3 .B 14
3 Crura. Buper https://m.edsoo.ru/7f416194
Hroro 1o pazueny 21

Pa3znen 4. laBienue TBEPABIX TeJl, KUJAKOCTEH U ra30B
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41 Hasnenue. [lepenada qaBneHus TBEPABIMH 3 bubmoreka [IOK
' TeJIaMU, )XUIKOCTSIMH U ra3aMu https://m.edso0.ru/7f416194
bubnaunorexa LIOK
4.2 JlapiIete XHAKoCTH > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 ATMOChEPHOE NaBICHHC 0 https://m.eds00.ru/7f416194
44 JlelicTBUE KUJKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bu6mmoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro 1o pazueny 21
Pasnen S. Padora 1 MOIIHOCTB. DHEpPrus
bu6mmoreka [JOK
>1 Pabora 1 mormoCTS 3 ! https://m.edso0.ru/7f416194
but6mmoreka [IOK
52 Tlpocteie MexaHH3MEI > ! https://m.eds00.ru/7f416194
bub6aunorexa LIOK
>3 Mexanirieckas sHeprits 4 ! https://m.edso0.ru/7f416194
Hroro mo pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne ni/m P Konrpoabusie | IlpakTnuyeckue (1udpp )
NMporpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcsl
Pazjen 1. TermoBble siBjIeHUS
N bubmuoreka [IOK
11 Crpoenne u cBOHCTBA BemiecTs ! https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
12 Teruiosbie poueccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Paznea 2. DiiekTpryeckue 1 MArHUTHbIE SIBJICHUS
91 DIIeKTpUUeCcKue 3apsiabl. 3apsHKCHHBIE Tea 7 1 bubnmnoreka [JOK
' U UX B3aMMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
2.2 [ToCTOSTHHBIN ANEKTPUIECCKUN TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
butmmoreka [IOK
23 MarHutibie ABCHIA 6 1 15 https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
24 DIICKTPOMATHHTHAS HHIYKLIHA 4 https://m.edsoo.ru/7f4181ce
Hroro o pazueny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 14.5
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9 KJIACC

KonunyecTBo yacos DJIEKTPOHHBIE
HaunmeHnoBanue pa3aeioB U TeEM nudpoBbie
Ne i/m P Konrtpoabnbie | IIpakTnueckue (mupp )
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Paszgen 1. Mexanuyeckue siBJeHUA
11 MexaHn4ecKoe IBMKEHUE U CIIOCOOLI €0 10 1 bubnnorexa [IOK
' OINCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAHMOIeHCTRHE Tl https://m.edsoo.ru/7f41a4a6
bu6nmorexa [IOK
1.3 3 10 3
AKOHRT COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 40
Pa3zgen 2. Mexannueckue KoJe0aHus U BOJTHBI
bu6nmmoreka [IOK
2.1 M 7
CXAHUHCCKNUE KONEOaHHS 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
2.2 M .3 8 1 3
CXAMMHCCIHE BOTHDL. IBYK https://m.edsoo.ru/7f41a4a6
Utoro no paznemny 15
Pa3zpnen 3. DileKTpOMAarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [IOK
' JJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6

Paspnea 4.

CgeToOBbI€ SIBJICHUSA
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4.1 3aKOHBI pacCIpOCTPAHEHUS CBETA 6 2 bubamorexa [IOK
' pacrpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
4.2 JIMH3BI ¥ ONTUYECKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6nmmorexa [IOK
4.3 PazioxxeHne 6eroro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1ada6
Htoro no pasneny 15
Paznen 5. KBanTtoBble siBJIeHUS
bu6mmoreka [IOK
5.1 Hcnyckanue u moriomieHne cBeTa aToMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
52 (Tpoetiiie aTOMHOIO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SAnepHble peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3pnea 6. IloBTopuTenbHO-00001ar01IMIT MOY 1B
6.1 [ToBTOpenue u 0000IIEHNE COEPIKAHUS 9 5 bu6nmorexa LIOK
' Kypca dusuku 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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