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IHOACHUTEJIBHAS 3ATIMCKA

[Iporpamma no ¢u3uke Ha YpOBHE OCHOBHOIO OOILEro oOpa3oBaHUSl COCTABJIEHAa Ha
OCHOBE ITOJIO)KEHUIN U TpeOOBaHUM K pe3yibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOIA
oOpasoBaTenbHOM TmporpamMmsbl, mnpeactaBieHHbix B PI'OC OO0, a Ttakke ¢ ydéTtom
dbenepanbHOl paboueit mporpamMmbl BocnuTaHuss U KoHuenuuu mnpenojaBaHusi y4eOHOTO
npeaMera «Du3nkay.

Conepxxanue  mporpaMMmbl 1o (GU3MKE  HampaBleHO  Ha  (OPMUpPOBaHUE
€CTECTBEHHO-HAYYHON TI'pPaMOTHOCTU OOYyYaroUIMXcs M OpPraHMU3alUi0 HU3ydeHUs (U3MKU Ha
NeSITENIbHOCTHOM OCHOBe. B mporpamme mo ¢usuke y4MTBHIBAIOTCS BO3MOYKHOCTH y4e€OHOTO
npeamera B peanuzanuu TpeboBanuit dGI'OC OOO Kk MmIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMeTHbIM  pe3ylbTaTaM  OOy4YeHMs, a  TaKkKe  MEXIpPEAMETHblE  CBS3U
€CTECTBEHHO-HAy4YHBIX YU€OHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILIEro 00pa3oBaHMUs.

[Iporpamma no ¢u3MKe yCTaHAaBIMBAET paclpelesieHne y4yeOHOro marepuania 1o rojaam
oOyueHusa (o Kjaccam), MpeayiaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTh H3YYEHHS TEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTUsA MPEAMETHOIO COAEpXKAaHUSA M Y4YETE BO3PACTHBIX
0COOEHHOCTEH 00YyJarOIIHUXCHI.

[Tporpamma no (usmke pa3paboTaHa c LEIbI0 OKa3aHUs METOUYECKON TOMOLIU YUUTEIIO
B CO3/IaHUU paboyeil mporpaMMsbl 0 y4eOHOMY MPEeIMETY.

®dusuka SBISETCS CUCTEMOOOPA3YIOIIUM JJIs1 ECTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
MIOCKOJIbKY (DHU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U SIBIICHUN, U3y4YaeMbIX XHUMHEH,
ouosorueii, actpoHoMuel u usnueckoi reorpadueil, BHOCUT BKJIAJl B €CTECTBEHHO-HAYUYHYIO
KapTHHY MHpa, MpeAocTaBiseT HauOoisiee sicHble OOpas3lbl NPUMEHEHHs HaydHOTO METOoja
MO3HAHMSA, TO €CTh CIIOCO0A MOJIYYEHUs JOCTOBEPHBIX 3HAHUN O MUDE.

OpHa U3 rmaBHBIX 337a4 (U3MYECKOro 00pa30BaHMs B CTPYKTYpe oOIIero o0pa3oBaHUs
COCTOUT B (DOPMHUPOBAHHUU E€CTECTBEHHO-HAyYHON TIpaMOTHOCTM W HWHTEpeca K Hayke Yy
00yJaromuxcs.

N3ydyenne ¢u3nkn Ha 0a30BOM YpPOBHE MPENINOJAracT OBIAJCHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMM, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBACHATH SIBJICHUS,

OLIEHUBATh U MIOHUMATh OCOOEHHOCTH Hay4YHOTO UCCIICI0BAHMUS;

UHTEPIPETUPOBATh  JIaHHbIE M MCIOJb30BaTh  HAy4YHbIE  JI0Ka3aTeJIbCTBA IS
MOJIY4EeHUS BBIBOJIOBY. Llenu u3yuenus Gpusuku Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHUS
omnpezenensbl B Konuenuu npenogaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTEIbHBIX
opranm3aiusx Poccuiickori ®Dexneparuu, peaqu3yrolIMX OCHOBHBIE OO0IIe00pa3oBaTelIbHBIE
IIporpaMMsl, YTBepKAEHHOU pemenreM Kosuiernn Munuctepersa npocsenienus Poccuiickon
®denepanuu (mpotokon ot 3 aekadps 2019 r.

Ne [TK-48BH).

Henu u3yyenust Gu3nKu:

nproOpeTeHrne HHTepeca U CTPEMIICHHS 00YJaroIUXCsl K HAYYHOMY M3Y4YSHHIO TIPUPOJIBI,
pPa3BUTHE WX UHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH;

pa3BUTHE TMPEACTABICHUM O HAy4yHOM METOJie TMO3HaHusiA U  (QOopMUpOBaHUE
HCCJIEI0BATENBCKOr0 OTHOIIEHUS K OKPY>KAIOIIUM SBJICHUSM;

¢dopMHupOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3ysbTaTa H3y4eHHs OCHOB CTPOCHHUS
MaTepuu U (pyHIaMEHTAIbHBIX 3aKOHOB (PU3HKHY;

dbopmMHupoBaHHE TPEACTABICHUI O POIM (U3UKH ISl PA3BUTHS APYTHUX €CTECTBEHHBIX



HayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE TMIPEACTAaBICHUH O BO3MOXKHBIX cdepax Oyayuieil npodeccuoHaIbHON
NIeSITENIbHOCTH, CBS3aHHOW C (U3MKOM, MOATOTOBKA K JalbHEHIIeMy OOY4YeHHIO B 3TOM
HarpaBJICHUU.

JlocTrkeHnue 3TUX LeJIedl mnporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHusi 00€CTIEUNBACTCA PEIICHUEM CICAYIONINX 3a7a4:

npUOOpeTeHrEe 3HAHUN O TUCKPETHOM CTPOEHUH BEIIeCTBA, O MEXaHUYECKUX, TETUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

OpUOOpETEHNE  YMEHUH  ONUChIBaTh U OOBICHATH  (PU3MYECKHE  SIBJICHUSA C
WCTIOJIH30BAHUEM MOTyUYECHHBIX 3HAHH;

OCBOEHHE METOJIOB PpEHICHHS MPOCTEHIIUX pacu€THBIX 3aJad C HCIOJIb30BaHUEM
(bu3nuecKux Mojiesel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHE YMEHUHN HAOIIOAATh MPUPOJIHBIC SIBJICHUS U BBITIOJIHATH OMBITHI, 1a00paTOpHbIE
paboTHI M SKCIIEPUMEHTATBHBIE HCCIIETOBAHMS C UCTIOIB30BAHUEM U3MEPHUTEIHHBIX TPHOOPOB;

OCBOCHHE TpPHEMOB paboThl ¢ uWHpoOpManue (QU3NIECKOro cojep>KaHus, BKIOUas
WHPOPMAIMIO O COBPEMEHHBIX TOCTHKCHHUAX (DM3WKH, aHAJIH3 W KPUTHUECKOE OIICHWBAHWE
uH(popMaLny;

3HAKOMCTBO €O cdepamMu  NpodeCCUOHATBHONW  JESITENIBHOCTH,  CBSI3aHHBIMU C
(GU3HKOM, U COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAHHBIMHU Ha JIOCTIDKEHUAX (PU3UUECKOM
HayKH.

Ha u3ydyenue ¢usuku (0a30BbIiI ypOBEHb) Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
orBojuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 waca B Hemeno), B 8 kiacce — 68 yacos
(2 yaca B Heneno), B 9 knacce — 102 vaca (3 4aca B HEIEIIO).

[Ipennaraemslii B mporpamme 1o (pusuke nepeyeHb J1a0opaTOPHbIX pabOT U OMBITOB HOCUT
PEKOMEHAATENbHBIN XapakTep, YUUTEIh JeNaeT BhIOOp MPOBEACHHS J1a0OpAaTOPHBIX PaboT u
ONBITOB ¢  y4€TOM  HMHIUBUAYAIBHBIX  OCOOEHHOCTEH  oOydJaromuxcs,  CIHCKa
HKCHEPUMEHTANIBHBIX 3a/laHuil, NpeasaraéMblX B pPaMKaX OCHOBHOTO TOCYIAapPCTBEHHOTO
JK3aMeHa 1o (u3HKe.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOTPAMMBI YYEBHOTI'O KYPCA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE Ppe3yJbTaThbl OCBOGHHUS MpPOrpaMMbl y4eOHOro Kypca «Anredpay
XapaKTEepU3YITCA:

1) naTpuoTHYecKOe BOCIIUTAHHE:

IIPOSIBJIEHUEM MHTEpPECA K IIPOLIJIOMY U HACTOSAIEMY POCCUNCKON MAaTEMAaTUKH, IECHHOCTHBIM
OTHOILLIEHUEM K JIOCTUKEHUSAM POCCUIUCKUX MaTEMATUKOB U POCCUMCKON MaTEMaTUYECKOW IIKOJIbI,
K HCIIOJIb30BaHUIO ATHX JOCTUKEHUH B IPYTUX HayKaX U MPUKIAIHBIX cdepax;

2) rpa:kaaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBHIO K BBIMIOJHEHHIO OOS3aHHOCTEH TIpa)kIaHWHA W pealu3alud ero mpas,
MpEeICTaBICHUEM O MAaTeMAaTUYECKUX OCHOBaX (YHKUMOHUPOBAHUS PAa3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLEAYp TPaXIAHCKOro o0IecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXJECHUIO 3TUYECKHX MpPOOJIeM, CBA3aHHBIX C TMPAKTHUYECKUM NPUMEHEHHEM JOCTHKCHHUU
HayKH, OCO3HaHUEM BaXHOCTH MOPAJIbHO-ITUYECKUX TPUHIUIIOB B I€ATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIMTAHME:



YCTAaHOBKOM Ha aKTUBHOE y4YacTHE€ B PEIICHUM MPAKTHUYECKUX 3a]ad MaTeMaTUUYeCKOU
HaIPaBJIEHHOCTH, OCO3HAHHEM BaXXKHOCTH MaTEMaTHYECKOro oOpa3oBaHUs HAa MPOTSIKEHUHU BCEH
KU3HU ISl yCTICITHOM TpodecCHOHAIBbHON NEesSTENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U OCTPOCHUEM MHAMBUAYATHHOU TPAEKTOPUHN 00pa30BaHUs U dKU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K 3MOIMOHAIBHOMY M J3CTETHUYECKOMY BOCHPHUSITHIO MaTeMaTUYECKUX
00BEKTOB, 3a/1ay, PEUICHUN, paCCYXKIECHUN, YMEHHUIO BUIETh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 MO3HAHMSL:

OpHEHTAIMel B JESITENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayY4HBIX MpeCTaBICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI YEJIOBEKa, NPUPOALI M OOIIEeCTBa, MOHUMaHUEM
MaTeMaTH4YEeCKOM HayKu Kak cQepbl YEeJIOBEUECKON MESITeNIbHOCTH, ATAanoB €€ pa3BUTHUS U
3HAYMMOCTH ISl Pa3BUTHUS UUMBWIN3ALUHU, OBJIaJCHUEM SI3bIKOM MaTEMaTUKH U MaTEMaTUYECKOMN
KyJbTypOM KaK CpEICTBOM TIO3HAHWS MHUpPA, OBJAJCHUEM MPOCTEUINIMMH HaBBIKAMHU
HCCIIEIOBATENBCKOM AEATEIBHOCTH;

6) puzuveckoe BocnuTanue, GopMupoBaHue KyJbTYPbl 310POBbsS U IMOIHOHAJIBHOTO
Os1aromostyums:

TOTOBHOCTHIO MPUMEHSITh MATEMaTHUECKHUE 3HAHUS B MHTEPECAX CBOETO 3JI0POBBS, BEIACHUS
3I0pOBOT0O O0Opa3a KU3HH (30POBOE MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATHUN M OTIbIXA,
perymsipHas pusudeckasi akTUBHOCTE), CQOPMUPOBAHHOCTBHIO HaBbIKAa pedUIeKCUU, MpPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JPyroro 4eIOBeKa;

7) 3K0JI0TH4YEeCKOE BOCTIMTAHME:

OpUEHTAIlMell Ha MPUMEHEHHWE MAaTeMaTUYECKUX 3HAHWM i1 pelieHus 3ajad B 00JacTH
COXPAHHOCTH OKpY’Kalolleld cpeipl, IMIAHUPOBAHUS TMOCTYIKOB M OIEHKHM HMX BO3MOXHBIX
MOCJICICTBUIN NIJII OKPYXKAIOIIEH Cpejibl, OCO3HAHWEM TJIO0AJIBHOTO XapaKTepa IKOJIOTHYECKUX
mpoOJeM 1 MyTel UX pelieHus;

8) ajanTanus K U3MEHAIOMUMCS YCJIOBHAM COLUAJBHON M IPUPOAHOM CpeAbI:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSX HEOMPEACIEHHOCTU, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHCIIE€ YMEHHE YUUTHCA y APYTHX
ToJel, MprUoOpeTaTh B COBMECTHOM NIEATEIHHOCTA HOBBIE 3HAHUS, HABBIKA M KOMIIETEHIIUU W3
OMbITA JIPYTUX;

HEOOXOIUMOCTHI0O B (JOPMHUPOBAHUM HOBBIX 3HAHWM, B TOM 4YHCIe (POPMYIHpPOBATH UJICH,
TIOHSATHUS, TUMOTE3bl 00 OOBEKTaxX W SIBJICHUSAX, B TOM YHCIIC paHEEe HEU3BECTHBIX, OCO3HABAThH
neUIUTh COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAaHUPOBATh CBOE pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIUIO
KaK BBI30OB, TPEOYIOMMI KOHTPMEP, KOPPEKTUPOBATh TMPUHUMAEMbIC PEIICHUS U JCHCTBUSI,
(bopMyIHpOBaTh U OIIEHUBATH PUCKU U TIOCTEACTBUS, OPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHBI

Ilo3naBaTe/ibHBIE YHHBePCAJIbHbIE Y4eOHbBIe 1eliCTBUSA

ba3zoBble Jilornueckue aeiicTBua:
® BBLIIBIATH U XapaKTepPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHYECKUX OOBEKTOB,
TIOHSATHH, OTHOIICHUH MEXAY MOHATHUSAMHU, (OPMYIHPOBATH OIPEICICHUS TOHSATHH,
YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIUN, OCHOBAHUSI JJIsI OOOOIICHHS U
CpaBHEHUS, KPUTEPUHU MPOBOJIUMOTO aHAJIN3A;
® BOCHpPUHHMATh, (HOPMYIHPOBATh M TMPEOOpPA30BBIBATh CYXKACHHUS: YTBEPAUTEIbHBIE W
OTpUIIATEIIbHBIE, CIMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC,



BBISIBJIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUMs B (pakTax,
JaHHBIX, HAOJIOJEHUSAX W YTBEPKIEHUSAX, NpeiaraTb KPUTEPUU Ui BBISIBICHHUS
3aKOHOMEPHOCTEU U NPOTUBOPEUMH;

JIeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX M WHAYKTHUBHBIX
YMO3aKIYEHHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3bupaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (IIPSIMbIE U OT IIPOTUBHOIO),
MIPOBOJUTH CAMOCTOATEIBLHO HECIIOXKHBIE JI0Ka3aTeIbCTBA MAaTEMaTHYECKUX (PaKTOB,
BBICTPaMBaTh apryMEHTALUIO, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBAThH
COOCTBEHHBIE PaCCYXICHUS;

BBIOMpaTh cHoco0 pemeHUs y4eOHOHM 3anayu (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelIeHus, BbIOMpaTh HanboJiee MOAXOMAIIMN C YYETOM CAMOCTOSITENIBHO BbIIEIEHHBIX
KpUTEPHUEB).

ba3oBble ucciaenoBareibCKHe 1eHCTBHUA.

HCITIOJIB30BATh BOMPOCHI KaK UCCIIEI0BATCILCKAI HHCTPYMEHT MIO3HAHMS, (POPMYIIHPOBATH
BONPOCHI, (UKCHPYIOIINE MPOTUBOpEUNE, MPOOIEMy, CaMOCTOSTEIBHO YCTAaHABIMBATH
HMCKOMOE U JJaHHOE, (POPMHUPOBATH THIIOTE3Y, ApI'YMEHTHPOBATH CBOIO MO3HIINIO, MHCHHE,
MPOBOJINTh TIO CaMOCTOSTEIBHO COCTABICHHOMY IUIaHY HECJIOXKHBIM SKCIICPUMEHT,
HEOOJIBIIIOE UCCTIEAOBAaHUE TI0 YCTAHOBIIEHUIO 0COOCHHOCTEH MaTeMaTHYECKOTO 00BEKTa,
3aBUCHMOCTEH 0OBEKTOB MEKITY COOOiA;

CaMOCTOSTENHHO (POPMYITHPOBATH OOOOIICHHS M BBIBOABI 110 PE3yJIbTaTaM MPOBEIEHHOTO
HaOIIOJICHNS, WCCIICIOBAHMS, OIICHUBATh JOCTOBEPHOCTH ITOJYYCHHBIX PE3YIhTaTOB,
BBIBOJIOB M 00OOIICHHIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, @ TAKKE BBIIBUTATH TPEIOIOKCHHS O
€r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HEAOCTATOUHOCTh M U30BITOYHOCTh MH(OPMALIMH, JAHHBIX, HEOOXOUMBIX IS
penieHus 3a1a4y;

BBIOMpATh, aHAJIU3UPOBATH, CUCTEMATHU3UPOBATh M HMHTEPIPETUPOBATH HHGOPMALIUIO
pa3IMYHBIX BUJIOB U (HOPM IPEICTABIICHUS;

BbIOMpaTh (popmy mpencTaBieHuss HHOPMALMK U WUTIOCTPUPOBATh pelIaeMble 3a7auu
CXeMaMH, JuarpaMMaMu, HHOU rpauKoil U UX KOMOMHALIUSIMU;

OLICHUBATh HAEKHOCTh MH(POpPMALUMU MO KPUTEPUAM, MPEAJIOKEHHBIM YUUTEIEM WIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHHKAaTHBHBIE YHUBeEpPCcaIbHbIE Y4eOHbIE JeliCTBHA:

BOCTIIPUHUMATH M (DOPMYNIHUPOBATH CYXICHHUS B COOTBETCTBHH C YCIOBUSIMHU U IICISIMHU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPaKaThb CBOIO TOYKY 3pEHHS] B YCTHBIX H
MUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY PELICHHS 33Jaud, KOMMEHTHPOBATH
TIOJTyYCHHBIN Pe3yNbTaT;

B X0/1¢ 00CYX/IeHHsI 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYX/I1aeMON TeMBbI, IPOOIEMBI,
peraeMoii 3a7auu, BHICKA3bIBAaTh UJCH, HAICJIEHHBbIE HA MOWCK PEIIEeHUs, CONOCTaBIATh
CBOMU CYXKACHUSA C CY>KJICHUSIMH IPYTUX YYaCTHUKOB IMAIOra, OOHApYKUBATh Pa3Inyue U
CXOJICTBO TO3UIIMHA, B KOPPEKTHOH (opMe QOpMyIHpOBaTh pPa3HOTIIACUS, CBOM
BO3PaKEHUS;

MPECTABIIATh PE3YAbTAThl PEIICHHs 3a7add, IKCIIEPUMEHTA, WCCIICIOBAHUSA, MPOCKTA,
CaMOCTOATEIBHO BBIOMpATh (OpMAT BBICTYIUICHHS C YYETOM 3ajad MPE3CHTAMH U
0COOCHHOCTEH ayTUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON M MHIUBHyaIbHON pabOTHI MpH
peleHny yaeOHbIX MaTeMaTHUECKUX 3a/1a4;



® [PUHUMATh LEJIb COBMECTHOW JAEATENbHOCTH, IUNIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, paclpenenaTb BUIbl paboT, TOrOBapuBaThC, 00CYKIaTh MPOLECC U PE3YJIbTAT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;
® y4YacTBOBAThH B IPYIIOBBIX GopMmax paboThl (00CYkAeHHS, OOMEH MHEHHUSIMH, MO3TOBbIE
IITYPMBI U APYTHUE), BHIIOIHATH CBOIO 4aCTh pabOTHl U KOOPJMHUPOBATh CBOU JICHCTBUS
C IpyTUMHU 4J€HaMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMI MPOAYKT IO
KpPUTEPHSIM, C(HOPMYJINPOBAHHBIM YyYaCTHUKAMH B3aUMOECHCTBHUS.
PerynsiTuBHbIe yHUBepcaJbHbIe YueOHbIE 1eiicTBUS
Camoopranuszanmsi:
® CaMOCTOATEIbHO COCTAaBJATh IUIaH, AJITOPUTM pEIICHUs 3ahadd (WIK €ro 4YacTb),
BBIOMpPATh CIOCOO peleHus ¢ Y4ETOM HUMEIOIIUXCS PECYpcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTHpOBaTh M KOPPEKTHPOBATH BAapHAHTHI PEIICHUN C Yy4ETOM
HOBOM MH(OpMaLuu.
CaMOKOHTPOJIb, SMOLIMOHATbHBIN HHTEJIEKT:
® BIAJETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS IpoIecca U pe3yiabTaTa PeIIeHUs
MaTeMaTUYeCKOW 3aJauu;
® NpEeIBUAETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HMKHYTh IpPU PELICHUH 33/Ja4d, BHOCHUTbH
KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJIEHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OIIEHUBaTh COOTBETCTBUE Pe3yJbTaTa AEATEIbHOCTH MOCTABICHHON LIETH U YCIOBUSAM,
OOBSACHATH NPUUYUHBI JTOCTHKEHUS WM HEJOCTUKEHUS 1IeJIM, HaXOIUTh OLUINOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K koHmy oOydyenus B 7 kjacce mpeIMeTHBIE Pe3ybTaTbl HA 0a30BOM YPOBHE JOJIKHBI
OTpakaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCTIONB30BAaTh TMOHATHA: (U3WUECKHE ¢ XUMHUYECKWE SBJICHUSA, HaOIroeHue,
AKCIIEPUMEHT, MOJIENb, TUIIOTE3a, AMHUIIBI (PU3NYECKUX BEIHMUMH, AaTOM, MOJIEKYJIA, arperaTHhIC
COCTOSIHMSA BemiecTBa (TBEpHOE, IKHMJIKOE, Ta3000pa3HOE), MEXaHWYEeCKoe JBM)KEHUE
(paBHOMEpHOE, HEPaBHOMEpPHOE, MPSIMOJMHEHHOE), TPACKTOPHs, PaBHOJCHCTBYIOIIAs CHIL,
nedopmarus (ynpyras, miacTUYecKas ), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

pasnuuath siBeHus (auddys3us, TEIIOBOE BIKEHHUE YACTHIl BEIIECTBA, PAaBHOMEPHOE
JBIDKCHUE, HEPAaBHOMEPHOE JIBIKCHHE, MHEPIIUs, B3aUMOJICHCTBHE TEJ, PAaBHOBECHE TBEPBIX
TEeJ ¢ 3aKPEIUIEHHON OChIO BpallleHUs, Tiepeadya JaBiIeHUs TBEPABIMU TeIaMU, KUIKOCTSIMU U
razamu, aTMoc(epHOe JaBlieHUE, TUIaBaHUE TEJ, MPEBPALICHUS MEXaHWYECKOW JHEPruu) IO
ONMCAaHWIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE ONBITOB, JEMOHCTPHUPYIOIIUX TaHHOE
¢usnveckoe sBJICHNUE;

pacrno3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3UUECKHUX SBJICHUI B OKPYXKAIOIIEM MHPE, B TOM
qrciie (GU3NUECKUE SBIICHUS B IPUPOJIC: PUMEPHI IBUKCHHUS C Pa3TMYHBIMA

CKOPOCTSIMU B >KMBOW W HEXHMBOW MPHUPOJE, ACHCTBUE CUJIbI TPEHUSI B MPUPOJIEC U TEXHHKE,
BIIMSIHME aTMOC(EpPHOTO JaBICHUS HAa XMUBOW OpraHU3M, IUIaBaHHME pBIO, pbIYard B TeJe
YeJI0BEKa, P 3TOM MEPEBOIUTH MPAKTUUECKYIO 331a4y B y4eOHYIO, BBICIATH CYIIECTBEHHbIE
CBOICTBa (MPU3HAKH) (PU3NYECKUX SBICHMUIA;

OTKCHIBATh M3YYEHHBIE CBOMCTBA TeNl M (PU3MUECKUE SBICHHUSA, HCIONB3Yysd (PU3MUYECKHUE
BEJIMUYUHBI (Macca, 00bEM, TNIOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEAHSS CKOPOCTH,
CHJIa yIIPYyroCTH, CHJIa TSXKECTH, BEC TN, CUJla TPEHUs], aBiIeHue (TBEPIOro Tela, )KUJKOCTH,
rasa), BbITQJIKMBAIOIIAsl CUJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KO3(PHUIMEHT TOJIE3HOTO AEHCTBHUS MEXaHM3MOB, KHHETHYECKAs U MOTECHIIMAIbHAS YHEPIHs),



MPU ONMUCAHUU TPABWILHO TPAKTOBAaTh (DU3UYECKHI CMBICT HCIIOIh3YEMBIX BEJIHYWH, X
0003HaUYCHHS U €IUHULIBI (PU3UUECKUX BEIUYUH, HAXOAUTH (POPMYJIbI, CBSI3BIBAIONINE JIAHHYIO
(U3MUECKYIO BEJIMYUHY C APYTUMHU BEIMYMHAMU, CTPOUTH TpaUKN N3YUEHHBIX 3aBUCUMOCTEH
(bu3MYECKUX BEJINYUH;

XapaKTepU30BaTh CBOMCTBA Tel, GU3UUECKUE SBJICHUS U MPOLECCHI, UCMOJIb3Ys MpaBuia
CJIOKEHHS cui (BIIOJIb OJTHOM MpsiMoit), 3akoH ['yka, 3akoH [lackass, 3akoH Apxumesa, MpaBUIio
paBHOBecHs pbiuara (6J10Ka), «30J10TOE MPABUIIO» MEXAaHUKHU, 3aKOH COXPAHEHHSI MEXaHUYECKOM
SHEpPTUM, TMPU OBTOM [aBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA M 3alUCHIBATH €T0
MaTE€MaTHYECKOE BBIPAKECHHUE;

OOBSCHATh (U3NYECKUE SBJICHHS, MPOIECChl M CBOMCTBA TeJd, B TOM 4YHCIE H B
KOHTEKCTE CUTYyalHil MPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
MPUYUHHO-CIICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB C OMOPOM
Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX SBICHUM, (DU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THble 3amaun B 1-2 JEHCTBUS, HCHONB3YS 3aKOHBI M (HOPMYJIBI,
CBs3bIBAOIINE (DU3MUYECKHE BEIWYMHBI: Ha OCHOBE aHAJIW3a YCJOBHUS 3a/laud 3alKChIBaTh
KpaTKOE YCJIOBHE, MOACTABIATh (PU3UUECKUE BEIMUYMHBI B (JOPMYIIBI M MPOBOJIUTH PACUETHI,
HAXOJUTh CIIPaBOYHbBIC JTaHHBIE, HEOOXOIUMBIE JIJISl peLICHUS 33124, OI[CHUBATh PEATUCTUYHOCTD
MOJTy4eHHON (PU3UYECKON BETUUUHBI;

pacro3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PEIITUTH MPU MTOMOIIH (PU3HUECKUX METOJIOB, B
ONMCAaHUU HCCIENOBAHUS BBIACIATH MPOBEPSAEMOE MPEAIONOKEHUE (TUIIOTE3Y), pa3andaTh U
HMHTEPIPETUPOBATH MOJYUYCHHBIN PE3yNbTaT, HAXOJAUTH OIIMOKU B XOJI€ OTIBITA, JIEJIaTh BHIBOIBI
10 €ro pe3yybTaTaMm;

MPOBOAUTH OMBITHI MO HAOMIONEHUI0 (PU3NYECKUX SBICHUU WU (PU3NYECKUX

CBOMCTB Tel: (GOpPMYIHUPOBATH MPOBEPSIEMBIC MPENOIOKEHUSI, COOUPATh YCTAHOBKY M3

MPEJIOKEHHOT0 000PYI0BaHMS, 3aMUCHIBATH X0/ OMbITa U (POPMYITHPOBATH BHIBOJIBI;

BBITIONTHSTH NIPSIMbIE U3MEPEHUST PACCTOSHUS, BPEMEHH, MAacChl Tela, 00bEMa, CHITBI

U TEeMIepaTypel C HCIOJIb30BAaHUEM aHAJIOTOBBIX U IHUEGPOBBIX MNPUOOPOB, 3aMHUCHIBATH
MMOKa3aHus MPUOOPOB ¢ YIETOM 3aJaHHON aOCOIIOTHOM IMOTPEITHOCTH U3MEPEHUI;

MPOBOAUTH HCCIEOBAHNE 3aBUCHMOCTH OJHOW (PU3NYECKON BEIHUMHBI OT APYrod C
WCIIOJIb30BAHUEM MPSMbBIX U3MEPEHUM (3aBUCUMOCTH IIYTH PABHOMEPHO JIBHIKYIIETOCS Tella OT
BPEMEHH JIBUKEHHUS Tella, CUJIbI TPEHHS CKOJBXKEHUS OT Beca Teja, KauyecTBa o0pabOTKH
MOBEPXHOCTEN T€J U HE3aBUCUMOCTU CUJIbI TPEHUS OT IUIOLIAAU CONPUKOCHOBEHUS TEll, CUIIbI
YIPYTOCTH OT YJUTMHEHHS MPY>KUHBI, BHITATKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YacTu
TeJla M OT TJIOTHOCTU JKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU Telia, OT TIyOMHBI, Ha
KOTOPYIO TOTPY>KEHO TEJO, YCIOBHM TJaBaHUS TEJ, YCIOBUM paBHOBECHS pblyara U OJIOKOB,
y4acTBOBATh B TUIAHMPOBAHWUU yYEOHOT'O WCCIENOBAaHUS, COOMPATh YCTAHOBKY WM BBHITIOJNHSATH
W3MEpEeHUs, CIIeysl TMPEeAJIOKCHHOMY IUIaHy, (UKCHPOBATh pe3yJabTaThl TOJYYCHHON
3aBUCUMOCTH (PU3MUYECKUX BEJIUYMH B BHUJE NPEAJTOKCHHBIX TaOIWIl U TpaduKoB, AeIaTh
BBIBO/IBI 110 PE3YJIbTaTaM UCCIEAOBAHUS;

MPOBOJIUTh KOCBEHHBIE U3MEpPEHHS (PU3NUECKHMX BeIUYWH (IUIOTHOCTH BEIIECTBA
XKUJKOCTU U TBEPAOIO Tela, CUJla TPEHUS CKOJIbXEHUS, JAaBJICHUE BO3yXa, BHITAIKUBAIOIIAS
CWJIa, ACUCTBYIOIIAs HA TOTPYXEHHOE B XKUAKOCTH TENO, KOAP(MUIIMEHT TMOJIE3HOTO JEHCTBUS
MPOCTHIX MEXaHWU3MOB), CIEAYs MPEITI0KCHHOM WHCTPYKIMU: MPU BBHITIOJHEHUH H3MEPEHUN
coOMpaTh SKCIEPUMEHTATIBLHYIO YCTAHOBKY U BBIYUCIISATH 3HAUCHHE HCKOMOM BETUUNHBI,

coOmromaTh TMpaBuia TEXHUKKM O€30MacHOCTH TMpu pabore ¢ J1abopaTopHBIM
000py0OBaHKEM;

YKa3bIBaTh MPUHITUIIBI ACHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI, TEPMOMET,
JTMHAMOMETP, COOOIIAOIINUECS COCY/IbI, 0apOMETp, phlvar, MOABUKHBIA U HETIOABUKHBINA OJIOK,
HaKJIOHHAs TJIOCKOCTb;



XapaKTepru30BaTh NPUHLUIIBI IEHCTBHS U3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMNCTB
C Omopol Ha HX omnucaHus (B TOM 4YHCIE: MOAIMIHUKH, YCTPOMCTBO BOJIOIPOBOAA,
THJIPABINYECKUI MpPecc, MaHOMETP, BBICOTOMEp, HMOPIIHEBOH HAacoc, apeoMeTp), MCIONb3ys
3HaHUS O CBOMCTBaX (U3NYECKUX SBICHUM W HEoO0XOAMMblEe (QU3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJIUTH TNpUMEphl (HaXOAWTh UWHGPOPMALMIO O [pUMepax) MPAKTHYECKOIO
UCIIOJIb30BaHUS (PU3MUECKUX 3HAHUI B MOBCEIHEBHOM JKNU3HHU JUIsl oOecriedeHns 0€30acHOCTH
npu oOpallleHHuH ¢ NpudopaMyU M TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHHUS 3J0POBbS U
COOTIOZIEHUS] HOPM 3KOJIOTUYECKOT0 IOBEICHHUSI B OKPYXKAIOLIEH CpE/IE;

OCYILECTBJISATH OTOOp MCTOYHUKOB HMH(popmanuu B IHTepHETe B COOTBETCTBUHU C
3aJJaHHBIM IOUCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIUXCS 3HAHUM M MyTEM CpaBHEHMS
pPa3IUYHBIX MCTOYHUKOB BBIIEIATh MH(OpPMAIMIO, KOTOpas SBISETCS MPOTHUBOPEYUBOM WIIH
MOKET OBITh HEJJOCTOBEPHOM;

UCMOJIb30BaTh NPU BBHINOJHEHUH YYEOHBIX 3aJaHUi HayYHO-TONYJSPHYIO JHMTEpaTypy
(u3MUECKOro COJEep:KaHMs, CIpPaBOYHBbIE MaTepuaibl, pecypcbl cetu HTepHer, BiaaeTh
npuéMamM KOHCIIEKTUPOBAaHUS TEKCTa, NMpeoOpa3oBaHMs MHPOpPMALUU M3 OJHON 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHWE NMHUCBMEHHBbIE U YCTHBIE COOOILEHUS HAa OCHOBE 2—3
HMCTOYHUKOB HH(pOpMaMKM (PU3UUECKOrO COACpk aHUS, B TOM 4YHUCIE MYyOJUYHO JenaTh
KpaTKhe COOOUIEHHS] O pe3ylbTaTax HPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, NpU STOM
IPaMOTHO HCHOJb30BaTh W3YYCHHBIM MOHATUHHBIA amnmapaT Kypca (U3HMKH, COIPOBOXKJATh
BBICTYIUICHUE MTPE3EHTALINEN;

IpHU BBHIMOJIHEHUH Y4YE€OHBIX MPOEKTOB M HUCCIEIOBAHUM paclpelensTh OOS3aHHOCTH B
rpylnIe B COOTBETCTBUU C IOCTABJICHHBIMH 3a/ladyaMM, CJIEIUTHh 3a BBIIOJHEHHEM IUIaHA
JeMCTBUMN, aIeKBaTHO OIICHUBATh COOCTBEHHBIN BKIJIAJ] B JESTEIbHOCTD IPYIIIbI, BEICTPAUBATh
KOMMYHHMKaTUBHOE B3aMO/JICHCTBUE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K konmy obydyenus B 8 kiacce mpeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(QOPMUPOBAHHOCTH Yy 00YUAIOIINXCS YMEHUI:
HCIIOJIb30BaTh IIOHATH: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKECHUE aTOMOB U
MOJIEKYJI, arperatHble COCTOSIHHUS BEIeCTBa, KPUCTAUIMYECKHe U amMopdHbIE Tena,
HACBIIICHHBIN 1 HEHACBIILIEHHBIN 1ap, BIaXKHOCTh BO31yXa, TEMIIEpATypa, BHYTPECHHSISA
SHEPIHUsl, TEIJIOBOM JBUIaTellb, JIEMEHTAPHBIN JIEKTPUUECKUM 3apsl, dJIEKTPUUYECKOE IOJIE,
IIPOBOJHMKU U AUIEKTPUKHU, ITIOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE I10JI€; Pa3nyaTh
ABJICHUS (TEIUIOBOE PACIIMPEHUE U CKATHE, TEIUIONEepeIaya, TEIIIOBOE PABHOBECHE,
CMa4yMBaHUE, KalWUIAPHBIE  SIBJICHUS,  WCIIAPEHUE, KOHACHCALMS,
IUIaBJICHUE, KpUCTaJUIA3aLMs (oTBepaeBaHue), KHIICHHE, TeIionepeaayda
(TEenI0NpOBOIHOCTh, KOHBEKIUS, W3JyYEHHUE), AIEKTpU3alMs Tel, B3aUMOJEHCTBUE
3aps/ioB, JNEUCTBUS JJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbBIKAHHME, B3aUMOJCHCTBHE
MarHuTOB, JEMCTBUE MAarHUTHOTO MOJII HA MPOBOJHHMK C TOKOM, 3JEKTPOMAarHUTHas
MHAYKLIUS) 10 ONHMCAHMI0O MX XapaKTEpPHbIX  CBOWCTB MU HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOUINX JaHHOE (PU3HUYECKOE SIBIICHHE;
pacrno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3NUYECKUX SBJICHUN B OKPYKAIOLIEM MUPE, B TOM
qrcie (GU3nIeCcKue IBICHUS B IPUPO/IE: MOBEPXHOCTHOE HATSIKEHHUE U KaMJUIAPHBIC SIBICHUS B
MPUPOJE, KPUCTAILIBI B IpUpoe, u3nydenue ConHia, 3aMep3aHue BOA0EMOB, MOPCKHE OpU3HI,
oOpa3zoBaHuE pOCBl, TyMaHa, WHEsA, CHera, OJJEKTPUUECKHE SBJIEHUS B aTrMmocdepe,
ANEKTPUYECTBO JKUBBIX OpPraHU3MOB, MarHUTHOE TMojie 3eMiH, Jpeid MomcoB, poOib
MarHUTHOIO TMOJIA JUIsl JKM3HM Ha 3emiie, MOJSPHOE CHUSHUE, NIPU ITOM MEPEBOIUTH
MPaKTUYECKYIO0 3ajadyy B Y4eOHYIO, BBIICIATh CYLIECTBEHHbIE CBOICTBA (IPHU3HAKH)



(U3HYECKHX SIBJICHUM;

ONKCHIBATh M3YYEHHBIE CBOMCTBA TeJl U (PU3MYECKHUE SIBICHUS, UCIIONb3Ys (PU3NUYECKUE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSS SHEPTUsl, KOJIMUYECTBO TEIJIOTHI, YeIbHas TeINI0EMKOCTb
BEIIECTBA, yJeNbHAs TEIUIOTa IUIABJICHUS, YAeNbHas TeIyloTa napooOpa3oBaHusl, yJesbHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOT0 JEHCTBUS TEIJIOBOM MAIIMHBI,
OTHOCHTENIbHAS BIIQXKHOCTb BO3/1YyXa, JJIEKTPUUYECKUN 3apsifl, CWJIA TOKA, DIEKTPHUUECKOE
HanpshKeHHe, CONPOTUBIICHUE NPOBOJHUKA, YAEIbHOE CONPOTHBIIEHHE BEIECTBa, paboTa U
MOIIHOCTh 3JIEKTPUYECKOr0 TOKA), IPU ONMHUCAHUU MPABUIIBHO TPAKTOBATh (PU3NYECKUN CMBICIT
MCIIOJIb3YyEMbIX BEJTMYHMH, 0003HaYEHUS U €UHUIIBI (PU3HMUECKUX BEIUYUH, HAXOAUTh (POPMYIIHI,
CBSI3bIBAIONIME JAHHYIO (DU3MYECKYIO BEJIMYMHY C JPYIMMH BEJIUYMHAMHU, CTPOUTH Ipaduku
M3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMUUH; XapaKTepu30BaTh CBOMCTBA Tell, (U3NUECKUE
SIBJICHUS U MPOLIECCHI, UCIIOJIb3ys OCHOBHBIE MOJIOXKEHUS MOJIEKYJIIPHO-KUHETHUECKONW TEOPUHU
CTPOEHHUSI BEUIECTBA, NPUHLMI CYNEPIO3ULIMM IOJEeH (Ha KAaueCTBEHHOM YpOBHE), 3aKOH
COXpaHEHMs 3apsaa, 3akoH Oma 11 ydacTka 1enu, 3akoH Jbxoynsa—JIenna, 3akoH coxpaHeHUs
SHEPruu, TMpH 3TOM JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U 3alUChIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATH (PU3MUECKUE MIPOLIECCH M CBOMCTBA TEJl, B TOM YHCJE U B KOHTEKCTE CUTYyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBISATh IPUYMHHO- CJIE/ICTBEHHBIE CBSI3H, CTPOUTH
o0BbsiICHEHHE U3 1-2 JIOrMyecKux MaroB ¢ OMopod Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEIH;

pemath pacuéTHble 3agaud B 2—-3 JEHCTBUS, HCHONB3Ys 3aKOHBI M (HOPMYJIBL,
CBs3bIBaIOIIME (PU3MUECKHE BEJIIMYMHBI: HA OCHOBE aHalM3a YCJIOBMS 3a/layd 3alHchiBaTh
KpaTKO€ YCIIOBHE, BBISBISATh HEIOCTATOK JAHHBIX Ui PEIeHUs 3ajaud, BBIOUPATh 3aKOHBI U
(dbopMynbl, HEOOXOUMBIE sl €€ pelleHUs, MPOBOJAUTh Pacu€Tbl U CPaBHUBATH IOIYYEHHOE
3HaueHue PU3NYECKON BEIMYMUHBI C U3BECTHBIMH JJAHHBIMH;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIM (U3NIECKHX METO/IOB,
UCIIOJIb3ysl OIMCAHUE HCCIIEIOBAaHUs, BBIAEIATH IMPOBEPSAEMOE IMPEANOIOKEHUE, OLIEHUBAThH
MPaBUJIBHOCTh NMOPSJKA IPOBEICHUS UCCIIET0BAHUS, JI€JIaTh BHIBObI;

MPOBOAUTH OTBITHI 1O HAOJIOAECHUIO (PU3UYECKUX SBJICHUN WM (U3HUUECKUX CBOMCTB TEJ
(KanWJUIIpHBIE SIBJICHHUS, 3aBUCHUMOCThH JaBJICHHS BO3AyXa OT ero o0béma, TemrmepaTypsl,
CKOPOCTH TMpollecca OCTBbIBAHHWS W HAarpeBaHUs MpU M3IYyYEHUH OT LBETa HU3Jydarollen
(nmornomiaronieif) MOBEPXHOCTH, CKOPOCTh MCMIAPEHUS BOJAbBI OT TEMIEPATYPHI KUAKOCTH
U IUIoUIaan €€ MOBEPXHOCTH, JIEKTPU3aLUs Te€I U B3aUMOJECHCTBUE DIEKTPUUYECKUX 3aPSI0B,
B3aMMO/JICHCTBHAE TIOCTOSIHHBIX MAarHWTOB, BU3yaJW3allisl MAarHUTHBIX IOJEH IOCTOSHHBIX
MarHuTOB, ACMCTBUS MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa,
CBOICTBA  3JIEKTPOJABUTraTeNis MOCTOSHHOTO  TOKa):  (OPMYIHpPOBaThH  MpPOBEpsiEMbIE
MPEINOIOKEHHSI, COOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 00OpYIOBaHMS, OMHCHIBATH XOJ
omnbITa U (OPMYITHPOBATH BHIBOJIBI,

BBITIOJTHSATH MPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIHHON BIIAXXKHOCTH BO3/1yXa, CHJIIBI
TOKa, HANpPsDKEHUS C WCIOJB30BAHMEM aHAJIOTOBBIX MPHUOOPOB M JAaTYMKOB (PU3UUECKUX
BEJIMYMH, CPABHUBATh PE3YJIbTaThl U3MEPEHUN C YUETOM 3aJaHHON a0COIIOTHOM MOIPELIHOCTH;

IPOBOAUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJIHOM (DM3MUYECKON BEIUYMHBI OT JIPYrou ¢
MCIOJIb30BAHUEM TMPSIMBIX H3MEPEHUN (3aBUCUMOCTb COMPOTHUBIICHHSI IMPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIM MONEPEYHOT0 CEUYEHHUS U YAEIBHOTIO CONPOTUBIIEHUS BELIECTBA ITPOBOJHUKA,
CWJIBI TOKa, MIYLIEro uepe3 IMPOBOJHHUK, OT HANPSIKEHUS Ha MPOBOJHHUKE, HCCIIEJOBAaHUE
MOCIEI0BAaTEIbHOTO WM MApajuIeIbHOIO  COECJUHEHHUH  IPOBOJHUKOB):  IIAHUPOBATh
UCCIIEI0BaHUE, COOMPATh YCTAHOBKY M BBIIOJIHATH U3MEPEHUS, CIETys



MPEI0KEHHOMY TUIaHY, PUKCHUPOBATh PE3yIbTATHI MOJIYI€HHONW 3aBUCUMOCTH B BUJIE TAOJIUI] U
rpauKoB, enaTh BBIBOJBI IO pe3yIbTaTaM HCCIEAOBAHMS;

NPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKUX BeIWUWH (yAENbHAS TETIOEMKOCTh
BEIIECTBA, COIPOTHBICHWE NPOBOJHUKA, padoTa M MOUIHOCTh 3JEKTPUUYECKOTO0 TOKA):
IUIAHUPOBATh U3MEPEHUs], COOUpaTh FKCIEPUMEHTAIIbHYIO YCTAHOBKY, CIIEAYs IPEeI0KEHHOM
WHCTPYKIMH, ¥ BBIYUCIIATH 3HAYCHNE BEIININHBI;

co0nmoaTh MpaBuia TEXHUKM O€30MacHOCTHM IpH padore c  J1abOpaTOpHBIM
000pyZOBaHUEM;

XapaKTepHU30BaTh MPUHIIMIEI AEUCTBUS N3YYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB
C ONOPOHM HAa UX ONMHUCAHUA (B TOM YHCIE: CUCTEMA OTOIJIEHUS JOMOB, TUTPOMETP, NapoBas
TypOHMHa, aMIEepMeTp, BOIBTMETD, CUETUUK IJIEKTPUUECKON SHEPTHH, dJIEKTPOOCBETUTENbHBIC
npuOOpBI, HarpeBaTeNbHbIE 3JIEKTPONPUOOPH! (IIPUMEPHI), HIEKTPUUECKUE IMPEIOXPAHUTEINH,
AJIEKTPOMArHuT, 3JEKTPOJBUTATENb IOCTOSIHHOTO TOKA), MCIOJIb3ys 3HAHUS O CBOMCTBax
($u3nUecKux SBJIEHUN U HEOOXOANUMbIEe (PU3NUECKIE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA M M3MEpPUTENbHbIE NPUOOPHI IO
CXeMaM U CXEMaTUYHBIM PUCYHKaM (KHUIKOCTHBIA TEPMOMETpP, TEPMOC, TCHXPOMETD,
TUTPOMETp, JBUTATENIb BHYTPEHHErO CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI
NIEKTPUUECKUX Leneil ¢ MocienoBaTeIbHbIM M HapauielbHBIM COEIUHEHHEM 3JIEMEHTOB,
pasznuyasi yCIoBHbIE 0003HAUEHUS JIEMEHTOB AIEKTPUUECKUX LIETIeH;

OPUBOJIUTh TpPUMEPHl  (HAXOAUTh HMHPOpPMALMIO O MpUMEPAX) MPAKTHYECKOIO
MCIOJIb30BaHMS (PU3NUECKUX 3HAHUW B MOBCEIHEBHOM JKU3HU ISl 0OecrieueHus: 6e30MacHOCTU
npu oOpalieHuyd ¢ HpuOopaMd M TEXHUYECKUMU YCTPOMCTBAMHU, COXPAaHEHUS 3/10POBbS U
COOTIOZICHUS] HOPM SKOJIOTHYECKOT0 TIOBEICHUS B OKPYXKAIOLIEH cpelie;

OCYHIECTBIISITh TOUCK HHGpopMmanuu Quanyeckoro cojepxkanus B HMHTepHeTe, Ha
OCHOBE HMMEIOIIMXCSI 3HAHUI M MyTEM CpPaBHEHMS JIOMOJHUTENbHBIX MCTOUYHUKOB BBLICISATH
nH(pOpMaIIHIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOM HIIM MOXKET OBbITh HEIOCTOBEPHOM;

UCTIOJB30BAaTh TPU BBIMTOJHEHUH Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JHTEPATypy
(U3MUECKOTO COJEep)KaHUs, CIpPAaBOYHbIE MaTepuaibl, pecypchl ceTu WHTepHeT, BIajeTh
npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHGPOpPMAIMM W3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE IHCbMEHHBIE W KpaTKHE YCTHbIE COOOMIeHHs, 0000mas
MH(OPMAIIMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COMEPIKAHUS, B TOM YHUCIIE IMyOJIMYHO
MPEACTABISATh PE3yNbTaThl MPOEKTHOW WM HCCIENOBATENbCKOM JESTENbHOCTH, MPH 3TOM
TPaMOTHO HWCIOJB30BaTh HM3YYCHHBIN MOHATHIHBIN ammapar Kypca (HU3WUKH, CONPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALINEN;

OpU BBIIOJHEHUM YYEOHBIX MPOEKTOB M HCCIEJOBAHUN (PU3MUECKUX TMPOILIECCOB
pacnpenensTh 00513aHHOCTH B TPYIIE B COOTBETCTBUH C TIOCTABJIEHHBIMU 3a/1a4aMu, CIEAUTD 3a
BBITIOJTHEHUEM TUTaHA JIEHCTBUHA M KOPPEKTUPOBATh €T0, aJICKBATHO OIICHUBATH COOCTBEHHBIN
BKJIJ] B JEATEILHOCTD TPYIIIbI, BRICTPAaUBAaTh KOMMYHHKATHBHOE B3aUMOJECHUCTBUE, MPOSBIISS
TOTOBHOCTH pa3pemiaTh KOH(DIUKTHI.

COJAEPKXAHUE KYPCA
7 KJIACC

Pazgen 1. ®usuka u e€ poiab B MO3HAHUU OKPYKAIOIIET0 MUPA
dusuka — Hayka o npupone. SAsnenus npuponasl. PU3NUECKUE SABICHUS: MEXaHUYECKHUE,
TEIJIOBBIE, dJIEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3ByKOBBIE.
dusndeckue BenuuuHbl. M3mepenue ¢puznyeckux BennuuH. Gusznueckue npudopsl.
[TorpemnocTs n3mepennii MexxayHapoiHasi CUCTEMA E€UHULL



Kak  ¢usuka w©  Apyrue  ecTECTBEHHble  HAayKd  HW3Y4alOT  MPUPOLY.
EcrecTBeHHO-Hay4YHBIM MeTOJ TMO3HaHMS: HAOMIOJEHHE, MOCTAaHOBKA HAyYHOI'O BOIPOCA,
BBIIBIDKEHHUE THUIOTE3, HKCIIEPUMEHT IO IMPOBEPKE TUIOTE3, OOBsICHEHHE HabII0/1aeMOro
aBiieHus. Onucanue GU3NYECKUX SIBJICHHUM ¢ MOMOIIBIO MOJIENIEH.

Jlemoncmpayuu

MeX&HI/ILIeCKI/Ie, TCINIOBBIC, SJICKTPUUCCKHUC, MAT'HUTHBIC, CBCTOBBLIC ABJICHUA.

du3ndeckre mpuOOPHI U POIIeAypa MPSMBIX H3MEPEHUH aHATIOTOBBIM U IIU(PPOBBIM
prOOPOM.

Jlabopamopnuvle pabomwi u onvimol

OmnpezeneHne eHbl ASJICHHS KTl HK3MEPUTEILHOT0 Iprbdopa.

N3mepenue paccTosiHUN.

N3mepenune o0bEMa )KUIKOCTH U TBEPAOTO TeJa.

Onpenenenre pa3MepoB MajbIX TEl.

N3MepeHne temriepatypbl IpyU MOMOIIM KUAKOCTHOTO TEPMOMETpPA U JAaTUMKa
TeMIEPATYPHI.

[IpoBeneHue ucciaeqoBaHUs MO MPOBEPKE TMIIOTE3bI: NAIBHOCTH MOJIETA IIApHKa,
MYIIEHHOTO TOPU30HTAJILHO, TEM OOJIbIIe, YeM OOJIbIIE BBICOTA ITyCKa.

Paznen 2. [lepBoHavanbHbIC CBEICHUST O CTPOCHUH BEIIECTBA

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONBITHI, OKA3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEIECTRA.

JBmxenne wactuil BemecTBa. CBsA3b CKOPOCTH JBUKEHHS YacTHUI[ C TEMIEPaTypOM.
BbpoyHoBckoe naBmxkenue, muddys3us. BzammopaeiicTBHe YacCTHUIl BEIIESCTBA: NMPUTSKCHUE H
OTTaJIKUBaHUE.

ArperaTtHple COCTOSIHMSI BEILIECTBA: CTPOEHHUE Ta30B, JKUAKOCTEM ©  TBEPABIX
(kpuctamnueckux) Ted. B3auMoCBsI3b MEXJy CBOWCTBaAMHU BEIIECTB B Pa3HBIX arperaTHBIX

COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUIM
BO/IBL.

Ilemoncmpayuu

Hab6monenue OpoyHoBckoro npmkeHus. Habmtonenue

muddy3un.

HaGnronenne  sBleHWM, OOBSCHSIONIMXCS  NPUTSHKEHHEM WM OTTAIKHBAaHHUEM
YaCTHI] BEIIECTBA.

Jlabopamopnuvie pabomwi u onvimol

OreHka TraMeTpa aToMa METOJIOM PsiJIoB (C ucmoab3oBaHueM GoTorpaduii). ONbBITH MO

HaAOJTIOICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OMnBITHI 10 OOHAPYKEHUIO TEUCTBUS CHUJT MOJIEKYJIIPHOTO PUTSKECHUS.

Paznen 3. JIBmkeHne U B3aUMOJICHCTBUE TCI

Mexannueckoe 1BHkeHHe. PaBHOMepHOE U HEpaBHOMepHOE JBUkeHue. CKOPOCTb.
CpenHsisi CKOpOCTb P HEPABHOMEPHOM JIBUKEHUU. Pacuér myTH U BpeMeH!U JIBUKEHUS.
SIBnenne nHepunu. 3aKOH HHEpUUU. B3anMoelicTBUE TN Kak IPUYMHA U3MEHEHUS CKOPOCTH
IOBYOKEHUS Tesl. Macca kak Mepa MHEpTHOCTH Tena. IIoTHOCTH BelecTsa.

CBs3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00BEMA BEIIECTBA.
Cuna kak XapakTepuCTHKa B3aumoneucTBusa Ten. Cuia ynopyroctd M 3akoH ['yka.
N3mepeHne cuibl ¢ NMOMOIIBIO JUHAMoMmeTpa. SBieHue TaroreHus m cuia Tsokectu. Cuna



TSOKECTH Ha Apyrux ruianerax. Bec tena. HeBecomocTs. CiiokeHHE CHJI, HANPABIEHHBIX IO
oJlHOI npsAMoi. PaBHozelcTByromas cui. Cuma TpeHus. TpeHHe CKOJIbXKEHUS U TPEHUE MOKOSI.
TpeHune B mpupoae U TEXHUKE.

Jlemoncmpayuu

Habmnronenne MexaHH4eCKOro ABMYKEHHS TelIa.

N3mepeHne CKOPOCTH MPSIMOIMHEHHOTO JIBH)KCHHUS.
HaGmionenue sBieHus: HHEPIUU.

HabroieHre n3MeHeH st CKOPOCTH MTPH B3aUMOJICHCTBHH TEJI.
CpaBHeHHE Macc 10 B3aUMOJICHCTBHIO TEIl.

CrnosxeHue CHJI, HalPaBJICHHBIX 110 OHOW MPSMOH.

Jlabopamopnvle pabomwi u onvimol

OrnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBIDKEHUS (IIapuKa B KUIKOCTH, MOJICIIH
AIEKTPUIECKOTO aBTOMOOWJIS ¥ TaK Jajee).

OmnpeneneHue cpeHeil CKOPOCTH CKOMBKEHHUS OpyCcKa WK [IapuKa M0 HaKIIOHHON
TJIOCKOCTH.

Onpenenenue IIOTHOCTH TBEPIOTO Tea.

OMnBITHI, AEMOHCTPHUPYIOUIUE 3aBUCUMOCTh PACTsDKeHUS (IehopManuu) IpyKUHBI OT
MPUIIOKEHHON CHIIBI.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIbKEHUSI OT Beca Tea U
XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBneHue TBEPABIX TN, KUIKOCTEH U ra30B

JlaBnenue. CriocoObl yMEHbIIIEHUS U YBETMUYECHUS AaBieHus. JlaBnenue raza. 3aBUCHMOCTh
JaBJIeHUs ra3a oT 00béMa, Temnepatypsl. [lepenaya qaBnenust TBEPABIMU TEIAMHU, KUAKOCTIMU
u razamu. 3akoH Ilackans. ITHeBMaTnyeckne MamvHbl. 3aBUCUMOCTD JaBJIEHUS JKUJIKOCTH OT
rnyounsl. ['mapocratudeckuit  mapagokc. CooOwmiaronuecss cocyabl. ['mapaBnuueckue
MEXaHHU3MBI.

Atmocepa 3emnn u armocdepHoe napiaeHue. [IpHUMHBI CyIIeCTBOBaHMS BO3AYIIHOM
obomoukn  3emmu.  Ombitr  Toppuuerun.  M3mepenune — atmocdepHOro AaBiieHUS.
3aBUCHUMOCTh aTMOC(EPHOrO [JaBJCHUS OT BBICOTHI Haja YpoBHeM Mops. I[lpubopsr nms
U3MEpEeHUs aTMOC(HEPHOTO AaBICHHUSL.

JleficTBre XUAKOCTM M ra3a Ha IOIPYKEHHOE B HUX Teso. BrlTamkuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozgyxomnnaBanue.

Jlemoncmpayuu

3aBUCHUMOCTD JAaBJEHUA ra3a oT Temneparypsl. [lepenaua

JABJICHUS KUJIKOCTBIO U Ta30M.

CooOuratouecs COCy/bl.

I'mppaBnuueckuii npecc.

[TposiBnenue neicTBust aTMOCPEPHOTO JaBICHUS.

3aBUCUMOCTD BBITAIKHBAIONIEH CHIIBI OT 00BhEMA MOTPYKEHHOW YacTH Teia U
IUIOTHOCTH KUIAKOCTH.

PaBeHCTBO BhITAKMBAIOIIEN CUIIbI BECY BBITECCHEHHOM KUJKOCTH.

YcinoBue  IUIaBaHUs — TEN: IUIABAHUME WIM TIOTPY)KEHHUE TE€JI B 3aBUCUMOCTH
OT COOTHOILICHUS INIOTHOCTEN TEJIA U JKUIKOCTH.

Jlabopamopuvle pabomwi u onvimol



HccnenoBanue 3aBUCMMOCTM Beca Tella B BOAE OT 00bEMa NOrpyXKEHHOW B
AKHUJKOCTh YaCTH TEJa.

Onpenenenue BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOLIEH Ha Teno, MOrpyKEHHOE B
AKHUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOLIEH CHIIBL, JEHCTBYIOLIEH Ha Telo B
KHUJIKOCTH, OT Macchl Tela.

OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIbI, I€WCTBYIOIIEHN Ha TEJIO0
B )KHJIKOCTH, OT 00bEMA NOTPYKEHHOM B KHUAKOCTh YACTH T€Ja U OT INIOTHOCTH KUAKOCTH.

KoncrpynpoBanne apeoMeTpa WM KOHCTPYHPOBAaHUE JIOAKM U OIpeAcleHHe €€
Ipy30H0/bEMHOCTH.

Pazgen 5. Pabora u MOIITHOCTE. DHEpTHUS

Mexanunueckas padboTta. MOLTHOCTb.

[TpocTble MeXaHU3MBI: pbIyar, OJ10K, HAaKJIOHHAs II0CKOCTb. [IpaBuiio paBHOBECHS pblyara.
[IpumeHeHne mpaBuiIa paBHOBECHs pbluara K OJoky. «3onoroe mpaBuio» mexaHuku. KIIJ
MPOCTHIX MeXaHU3MOB. [IpocThie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckasi 3Heprus. Kunernueckas u noTreHuuanpHas sHeprus. [Ipespaienue onHoro
BH/JIa MEXaHUYECKOM JHEPTUHU B IPYTOil. 3aKOH COXPAHEHUS YJHEPTUU B MEXAHHKE.

Jlemoncmpayuu

[Tpumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuvie pabomwi u onvimol

Ompenenenue  pabOThl  CUJIBI  TPEHUST TPU  PABHOMEPHOM  JIBIDKEHHUH  Tefa
10 TOPU30HTAIIBHON MOBEPXHOCTH.

HccnenoBanue ycnoBuil paBHOBECHS pblUyara.

N3zmepenne KIIJ] Hak10HHOM IIIIOCKOCTH.

N3ydenue 3aKkoHa COXpaHEHUS MEXaHUYECKOM SHEPT M.

8 KJIACC

Pa3gen 6. TennoBbie IBICHUS

OCHOBHBIE TMOJI0KEHUSI MOJIEKYJIIPHO-KUHETUUYECKOM TEOPUM CTPOCHHUS BelecTBa. Macca
U pasMepbl aTOMOB M MOJIEKYJ. OmNbIThl, MOATBEPKAAIOIIME OCHOBHBIC IOJIOKECHHUS
MOJIEKYJIAPHO-KUHETUYECKON TEOPHUH.

Mopenu TBEPOTO, KUIAKOTO U Ta3000pa3HOr0 COCTOSHMM BenecTBa. Kpucraniuyeckue u
amop®Hsbie Tena. OObSICHEHHE CBOMCTB ra30B, JKUJIKOCTEH U TBEP/IBIX TEJ HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KMHETHYECKOM Teopuu. (CMauuMBaHuWE U KanWUIsipHbIE siBlieHUs. TeruoBoe
pacIIUpEeHUE U CKATHE.

Temnepatypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JBUKECHHS YaCTHIL.
Buytpennsiss sHeprusi. CrnocoObl U3MEHEHHsS BHYTPEHHEW »HHEpPruM: TeIionepeaadya u
coBeplieHre padoThl. Bupl Teruionepenayu: TerionpoOBOAHOCTb, KOHBEKIIHSI, H3ITy4YCHUE.

KonnuecTBo TeIIOTHL. YAeiabHAs TEIIOEMKOCTL BEIISCTBA. TemI000MEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIuioBoro Oamanca. [1naBienue u oTBep/ieBaHUE KPUCTALTUYECKUX
BEIIECTB. YJenbHasi Teruiota raBiaeHus. [lapooOpasoBanue u koHJeHcarus. McmapeHwue.
Kunenue. YnenbHas TemnoTa mapooOpa3oBaHUs. 3aBUCHMOCTh TEMIIEpaTypbl KHUIICHUSI OT
aTMOC(EpHOTO JaBJICHUS.

BrnaxunocTs Bo3yXa.



OHeprus TomuBa. Y 1eJbHas TEIJIOTa CTOPAaHUS.

[Tpunuunsl pabotel TemnoBbix asurarened KIIJ[ TerutoBoro nsuratens. TemnoBeie
JBUTATENIH U 3aIIUTa OKPY>KAIOLIEH CPEIBI.

3aKOH COXpaHEHMsI U IPEBPALLEHUS SHEPTUH B TEIUIOBBIX MPOLIECCaX.

Jlemoncmpayuu

HaGmonenue OpoynoBckoro apmkeHust. Habmtonenue

g dy3un.

HaGmroienue siBneHuii cMauyuBaHUs M KAaWJUISIPHBIX SBJICHUI.

HaGmtoienue TemnoBoro pacimpeHust Tel.

WN3menenne  fgaBiieHUs raza TMpd M3MEHEHMH OObEMAa W HarpeBaHUM  WUJIHU
OXJIQKICHUU.

[IpaBuna usmMepeHus TEMIEPATYPHI.

Buasl Tennonepenayn.

OxJaxaeHne Ipy COBepIICHUHN PabOTHI.

HarpeBanue npu coBepiiieHUN pabOThl BHEITHUMU CUJIAMHU.

CpaBHEHHE TEIIOEMKOCTEN Pa3IUYHBIX BEILIECTB.

HaGmonenue kumneHus.

HaGmonenue nocTosHCTBA TEMIIEPATYPHI TIPU IUIABJICHUH.

Mopenu TEIIOBBIX IBUTATEIIEH.

Jlabopamopnuvie pabomwi u onvimol

OMBITHI 110 OOHAPYKEHHUIO TCHCTBHUS CHUJT MOJICKYJIIPHOTO TIPUTSKEHUS.

OnbITHI IO BBIPAIIMBAHUIO KPUCTAILUIOB MOBAPEHHOW COJIM WJIK caxapa.

OnbITEl IO HAOIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH M TBEPIBIX TEJ.
Omnpenenenne qaBaeHUs BO3AyXa B OaJIOHE IIMPUIIA.
OnbITHI, IEMOHCTPHUPYIOIINE 3aBUCHUMOCTh JIaBIIEHUSI BO3JlyXa OT €ro o0béma u
HarpeBaHus WU OXJIAXKICHUS.

[IpoBepka THUMOTE3bl JIMHEMHOW  3aBUCHUMOCTH  JUIMHBI  CTOJIOMKA  KHUJAKOCTH
B TEPMOMETPUYECKOI TPYyOKE OT TeMIepaTyphI.

HaGmronenre n3mMeHeHusi BHyTPEHHEH SHEPTUU Teja B pe3ysbTaTe TeIuionepeayu 1
paboTHl BHEITHUX CHJI.

HccnenoBanue siBeHUs] TEIO0OOMEHA MPU CMENIMBAHUM XOJIOJHON M TOPSIYEH BOJIBI.

OrnpeneneHne KOJIWYECTBA TEIUIOTHI, MOJTyYEHHOTO BOJIOM  TpU  TEII00OMeHe
C HarpeThIM METAJUNIMYECKUM IIUIUHIPOM.

Ornpezenenue yaelbHON TEIIOEMKOCTH BelliecTBa. MccnenoBanue

rpouecca UCIapeHus..

Onpenenenre OTHOCUTENIBHOM BIIAXKHOCTH Bo3ayxa. OnpeaeneHue

yAEIbHOM TEIJIOTHI IIJIABJICHUS JIbJA.

Paznen 7. DnexkTpuyeckre 1 MarHUTHBIE SIBICHUS

Onextpuzauus Ten. JIBa poga 3JI€KTpUYECKUX 3apsaaoB. B3zanMopeiicTBue 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHJIbI B3aMMOJEHCTBUS 3apSKEHHBIX Tell OT BEJIUYUHBI
3apsI0B M PACCTOSHUSI MEKY TEJIaMHu).

Onektpuueckoe nojue. Hanpsoxk€HHOCTh nekTpudeckoro noiid. [IpuHnmn cynepno3nnuu
ANEKTPUUYECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekrpuyeckux 3apsAnoB. DJIEMEHTApHBINM dJIeKTpuueckuid 3apsia. CTpoeHue
atoMa. [IpoBOJHUKY U AMBIEKTPUKU. 3aAKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsa.



DNEKTPUUECKUN TOK. YCIOBHS CYIIECTBOBAHMS BJIEKTPUUYECKOro ToKa. McTOuHMKH
MIOCTOSIHHOTO TOKa. JIeMCTBUS 3JEKTPUUYECKOro TOKa (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE).
DIEeKTPpUUYECKUI TOK B KUIKOCTAX U ra3ax.

OnekTpuueckass nenb. Cuia Toka. OleKTpuueckoe HampsbkeHue. ConpoTHUBIEHUE
IPOBOJIHUKA. YJEIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Oma g yyacTka Lelu.
[locnenoBaTenbHOE U MapaieIbHOE COEAMHEHHUE TPOBOIHUKOB.

PaGoTa u MOIITHOCTB 3IEKTPUUECKOT0 TOKa. 3akoH Jloyns—JIeHna. DnekTpuueckue Lenu
Y IOTPEOUTENH IIEKTPUUECKON 3HEpTUH B ObITY. KOpOoTKOE 3aMbIKaHUE.

[TocTostHHBIE MarHuThl. B3anMoaelcTBHUE NOCTOSIHHBIX MAarHuTOB. MarHuTHOE TOJIE.
MarnuTtHoe noJsie 3eMJId U €r0 3HauYeHHEe NS KU3HHU Ha 3emuie. OnbIT DpcTeaa.

MarauTHoO€ 1oJIe ANEKTPUIECKOro Toka. [I[puMeHeHne 3eKTpoMarHuToB B TeXHUKE. JleiicTBre
MarHuTHOTO TIOJiA Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTATENh TOCTOSHHOTO TOKA.
Hcnonb3oBaHue siaeKTpoJBUTATENEd B TEXHUYECKHUX YCTPOMCTBaX | HA TPaHCIIOPTE.

OnbiTel  ®apanes. SBieHue diaeKTpoMarHuTHOW wuHAYKIMH. [lpaBuio JleHna.
OnektporeHeparop. CrocoObl TOMYYEHHUS 3JIEKTPUUECKOM SHEPruu. DJIEKTPOCTAHIMU Ha
BO300HOBJIISIEMBIX UICTOYHUKAX YHEPTUH.

Jlemoncmpayuu

DJIeKTpu3aIus Tell.

JIBa poaa 3JEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3apSyKEHHBIX TEJI. Y CTPOMCTBO U
JEUCTBUE BIIEKTPOCKOIIA.

DJIEeKTpOCTATUUECKAS MHYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSI0B.

[IpoBOTHUKH U TUAIIEKTPUKHU.

MoaenupoBaHue CUIIOBBIX TUHUH 3JIEKTPUYECKOTO 1o, McTtounnku
MMOCTOSIHHOTO TOKA.

JIeHCTBHS DIIEKTPUYECKOTO TOKA.

DNEeKTpUUECKUI TOK B )KUJIKOCTH.

["a30BbIil pazps.

H3mepeHne cuibl Toka aMImepMeTpoM.

H3mepeHnne 35eKTprudecKoro HalpsKEHUs: BOJIbTMETPpOM. PeocTar u
MarasuH CONPOTUBJICHUN.

B3aumojeiicTBrEe NOCTOSHHBIX MArHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3]ICJICHUS MMOJIFOCOB MarHura.
MoaenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.

OmneIT Opcrena.

MarauTHoe noJie Toka. IJIEKTPOMAarHur.

JlelicTBME MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEIb OCTOSIHHOTO TOKA.

UccnenoBanue siBICHUS 3JIEKTPOMArHUTHOM MHIYKIIUU. OTBITHI
®dapanes.

3aBUCUMOCTb HAIIPABJICHUS] UHIYKIIMOHHOT'O TOKA OT YCJIOBUM €r0 BO3HUKHOBEHUS.
DIEeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuvie pabomwi u onvimol
OnBITHI 110 HAOTFOACHHIO SJICKTPU3AIIUN TEJl HHAYKIIUCH U PU CONTPUKOCHOBCHHH.

HccnenoBanue 1eHCTBUS 3JEKTPUUECKOTO 0JIs Ha MPOBOAHUKY U JudJeKTpuku. COopka
Y IpOBEpKa pabOThI ANEKTPUUECKON LENHU ITOCTOSSHHOIO TOKA.



N3mepenue u peryinpoBanue Cliibl Toka. Mzmepenue u

pPETYJIMPOBAHUE HAIPSIKCHUS.

HccnenoBanue 3aBUCUMOCTHU CWJIbl  TOKa, HUAYLIEro  4Yepe3  PEe3UcCTop,
OT CONPOTHUBJICHHS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTBb  DJIEKTPUYECKOTO  COINPOTHBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, TUIOMAAU ONEPEUYHOI0 CEYEHU U MaTepuara.

[IpoBepka mpaBuiia CJI0KEHUS HAMIPSKEHUW MIPU MTOCJIEI0BATEIbHOM COEIMHEHNUH JIBYX
PE3UCTOPOB.

[IpoBepka npaBuia sl CUIIbI TOKA MPU MApalIeIbHOM COEIMHEHUU PE3UCTOPOB.

Onpenenenuie padoThI IEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

Ornpenenenrie MOIHOCTHU IEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

Nccnenosanne 3aBUCUMOCTH CWJIbl  TOKa, MAYNEro  4Yepe3  JaMIIOuKy,
OT HaIpsDKEHUs Ha HEH.

Omnpenenenne K111 marpeBaresns.

HccnenoBanrne MarHUTHOTO B3aUMOJEHCTBUSI TIOCTOSTHHBIX MAarHUTOB.

W3ydyeHre MarHMTHOTIO MOJS MOCTOSHHBIX MAarHUTOB INPU HUX OOBEIWHEHUU H
pa3enecHH.

UccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnpITl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIbl  B3aUMOJICUCTBHUSI  KATYILKH
C TOKOM M MarHuTa OT CHJIbI TOKAa Y HAIIPABJICHUS TOKA B KaTYIIKE.

N3yuenue aeiicTBUSI MATHUTHOTO TIOJISI HA TPOBOJIHUK C TOKOM.

KoHncTpyupoBanue 1 usydeHue paboThbl 3JI€KTPOIBUTATEIS.

Nsmepenne KII/] anexTpoaBurareibHON yCTAaHOBKH.

OMBITHI IO UCCIAEAOBAHUIO SIBJICHUS AIEKTPOMArHUTHOM MHAYKIIUU: UCCIEI0BAaHUE
VU3MEHEHUN 3HAYCHUS U HAIIPaBJICHU UHAYKIIMOHHOI'O TOKa.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
No HaumenoBanue KonuuectBo [TporpamMmmHOE copepxaHue OcCHOBHBIC BUJIBI JIEATEITHHOCTH O0yYaAIOIIIXCS
/11 4acoB

pa3zienoB U TeM
y4eOHOro npeaMera

Pa3znen 1. ®usuka u ee poJib B MO3HAHUHN OKPY

JKAI0IIEero MHpa

BesnunH. Ousnueckue
npubopsl. [TorpemrHocts
U3MEPECHUIN
MexnyHapoHas cucrema
€ IMHHII

1.1 | ®usuxa—Hayka o 2 ®uznka — HayKa O IIPUPO/IE. BrisiBnenue paznuunii Mexay pU3ndecKumMu u
IpUPOJE SBneHus npupobl. XUMUYECKUMU TTPEBPAIICHUSIMU.
dusnyecKkue SBICHUS: PacnioznaBanue u kinaccupukanus Gu3nuecKux
MEXaHUYECKHUE, TEIJIOBBIE, SIBJICHUM: MEXaHUYECKUX, TEIJIOBBIX, MIEKTPUIECKHUX,
JNEKTPUYECKHUE, MAarHUTHBIX U CBETOBBIX.
MarHUTHBIE, CBETOBBIE, Hab6mronenue n onucanue pu3andeckux sBJICHHIA
3BYKOBBIE
1.2 | ®usnyeckue 2 duznuecKue BEeIUUHHBI. OrnpeneneHue LEHbI 1€JICHUS IKabl
BEITUYNHBI N3mepenue pusnueckux U3MEPUTEIBHOTO Mproopa.

H3mepenne IMHENHBIX pa3MepOB TN U
IIPOMEKYTKOB BPEMEHH C YYETOM ITOTPEIIHOCTEN.
N3mepenune 00bEMa KUAKOCTH U TBEPIOTO TEINA.
N3mepenue temmiepatypsl Npyu MOMOITU
YKUJIKOCTHOTO TEPMOMETPA U TATUMKA
TEMIIEPATYPHI.

BrinosiHeHNE TBOPYECKUX 3aJaHUM 110 TOUCKY
CIoCco00B U3MEPEHUSI HEKOTOPBIX (PU3UUECKUX
XapaKTEPUCTUK, HAPUMED, pa3MEPOB MaJbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIIIUX PACCTOSTHUN, MAJTBIX

17



IPOMEXYTKOB BpeMeHU. O0CyxaeHre
npeJiaraéMbIX croco0oB
1.3. | EctecTBenHo- 2 Kak ¢wusuka u npyrue BrinBmkeHue runoTes, 00bICHIIONMUX MPOCTHIC
Hay4HbI METOJ €CTECTBEHHbIC HAYKU SIBJICHUS, HAIIPUMED:
MO3HAHUS W3Yy4aloT MPUPOY. — TI0OYE€MY OCTaHABIIUBACTCS ABUKYIIEECS
EcrecTBeHHO-Hay4HbIN 10 TOPU30HTAIIBHON ITOBEPXHOCTH TEIIO;
METO/I IO3HAHMS: — TIOYEMY B JKapKyI0 TIOTOJy B CBETJION OJIEKIE
HaOII0eHIE, IOCTAHOBKA MpoxXJagHen, yeM B TEMHOM. [Ipepnoxenue
Hay4HOT'0 BOIIPOCa, CI0CcO00B MPOBEPKHU TUIIOTE3.
BBIJIBIKEHUE TUIIOTE3, [IpoBenenue rccienoBaHus Mo MPOBEPKE KaKOu-
AKCTIEPUMEHT MO0 ITPOBEPKE 7100 TUITOTE3HI.
TUIO0TE3, O0BSICHEHHE [TocTpoenue mpocTelmx Mojenei Gpusnaeckux
HaOJI0JaeMOTr0O SIBJICHHUSL. SIBJICHUH (B BU/I€ PUCYHKOB WJIM CXEM), HAIIPUMEP
Onucanue puznueckux najieHue NpeIMeTa; NPSMOIMHEIHOe
SIBJICHUH C TIOMOIIIIO pacnpocTpaHeHHUe CBeTa
Moenen
Uroro no pazneny 6

Pa3nen 2. [lepBoHauyanbHbIe CBeeHHUS O CTPOe

HHH BellecTBa

2.1 | Ctpoenue BemecTBa 1

Crpoenue BeiecTna:
aTOMBI U MOJIEKYJIbI, MX
pa3mepsl. OnbITHI,
JIOKa3bIBAIOILINE
JUCKPETHOE CTPOEHUE
BEIlleCTBa

Habmronenne 1 mHTEpIpeTaIus omnbITOB,
CBUJIETENIbCTBYIOLIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHUH BEILIECTBA: OIBITHI C PACTBOPECHUEM
pa3IUYHbBIX BELECTB B BOJE.

Onenka pasMepoB aTOMOB U MOJIEKYJT

C UcIosib30BaHueM (pororpaduil, MoITydeHHbIX
Ha aTOMHOM CUJI0BOM MuUKpockore (ACM) —
nabopaTopHas padota 1o teme: «OneHka
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JaMeTpa aToMa METOJIOM PSIZIOB
(c ucnostpzoBanueM dotorpaduii)». OnpeneneHue
pa3MepoB MaJIbIX TeJ

2.2 | JIBuwxeHue u
B3aNMOJCHCTBHE
YaCTHII BEIIECTBA

JIBM>KEHME YacTHIl
BemecTBa. CBsI3b CKOPOCTH
JIBUKCHUS YaCTHII

C TEMIEPATYPOU.
BpoyHoOBCKOE NBUXKEHHE,
TupPy3ust.
BzauMmoaenicTBre 4acTuil
BEILIECTBA: IPUTSHKEHUE U
OTTAJIKUBAHUE

HabGmronenue u o0bsicHeHne OpOYHOBCKOTO IBUKEHHUS
U siBeHus TU P y3um.

[IpoBenenue 1 0OBICHEHHE OTIBITOB

0 HAOJTIOICHUIO TETIJIOBOTO PACIIMPEHNUS Ta30B.
[IpoBenenue n 00BSICHEHHE OTBITOB IO

00Hapy>KEHUIO CHII MOJICKYJISIPHOTO MPUTSKEHUS U
OTTaJKWBAHUS

2.3 | ArperaTHble
COCTOSIHUS BEILIECTBA

ArperaTHble COCTOSHUS
BEILECTBA: CTPOCHUE Ia30B,
KUJIKOCTEN U TBEPBIX
(KpHUCTANTMYECKUX) TEJ.
B3aumocss3b Mexay
CBOICTBaMH BEIISCTB

B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoenreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI
BOJIbI

Onucanue (¢ UCTI0JIb30BAHUEM MPOCTHIX
MO/ieJieil) OCHOBHBIX Pa3IN4Miii B CTPOCHHUH Ira3oB,
JKUJIKOCTEN U TBEPABIX TEIL.

OO0BsIcHEHNE MAJION COKUMAEMOCTH KUIKOCTEH U
TBEPABIX TeJI, OONIBINION C)KUMAEMOCTH Ta30B.
OO6bsicHeHne coxpaneHus HopMbl TBEPIBIX TEI U
TEKY4ECTH KUJIKOCTH.

[IpoBeneHue onbITOB, 1OKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSIHMU BO/IbI YaCTHUIbI HAXOATCS
B CPEIHEM Jlajibllie APYT OT JIpyTra (IUIOTHOCTh
MEHBIIIE), YEM B JKHJIKOM.

YcTraHoBIEHHE B3aUMOCBSI3H MEXKITY
O0COOCHHOCTSIMH arperaTHhIX COCTOSTHUHN BOJIBI U
CyILIECTBOBAaHUEM BOJHBIX OPIraHU3MOB

(MC — 6uonorus, reorpadus)

Hroro no pazneny
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Paznen 3. /IBukeHHe ¥ B3aUMOIelCTBHE Te

3.1 | Mexanuueckoe IBHKEHHUE 3 MexaHnueckoe ABUKEHHE. HccnenoBanue paBHOMEPHOTO ABUKEHMUS,
PaBHOMepHOE 1 OIpE/IeJIEHNE €r0 MPU3HAKOB.
HEpaBHOMEPHOE JIBUKECHUE. HabGmronenne HepaBHOMEPHOTO ABMXKEHUS U
Ckopoctb. Cpeassist OIIpEJICIIEHNE €T0 OTINYMM OT PABHOMEPHOTO
CKOpOCTb IIpU JIBUOKECHUS.
HEPaBHOMEPHOM OmnpeneneHre CKOPOCTH PABHOMEPHOTO JBUKEHUS
IBM>KeHUU. Pacuér nytu u (1apuka B KUAKOCTH, MOJIETH 3JIEKTPUUECKOTO
BpPEMEHU JIBHXKECHHUS aBTOMOOWJIS U T.1.).
Onpenenenne cpeaHe CKOPOCTH CKOJIbKEHUS
OpycKa WIH apHKa M0 HaKIIOHHOW MI0CKOCTH
Pemenue 3aay Ha onpeeneHue myTH, CKOPOCTU U
BPEMEHHU PAaBHOMEPHOTO JIBUKEHUSI.
Amnanus rpauKOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHHU
3.2 | Nuepuns, macca, 4 SBnenue nHepuuu. 3aKOH OObsicHEeHHE U TPOTHO3UPOBAHUE SIBJICHUH,

IINIOTHOCTb

nHepiuu. Bzaumopercraue
TE€JI KaK MIPUYNHA U3MEHECHUS
CKOpOCTH

IBMKEHUS Tea. Macca kak
Mepa HHEPTHOCTH TEJIA.
[InmoTHOCTE BemiecTna.

CBs3b IJIOTHOCTH

C KOJINYECTBOM MOJIEKYJ B
equHuIle 00bEMa

BEILIECTBA

00yCIJIOBJICHHBIX HHEPLUEN, HAIIPUMED, UTO
IIPOUCXOAUT IPU TOPMOKECHUU WM PE3KOM MAaHEBPE
aBTOMOOWJIS, T0YEMY HEBO3MOKHO MTHOBEHHO

IMPEKPATHUTH ABHXKCHUC HA BEJIOCUIICAC UIIM CaMOKATEC U

T. 1.

[IpoBeneHue n aHanu3 ONBITOB, JEMOHCTPUPYIOIIUX
U3MEHEHUE CKOPOCTH JIBUKEHUS TENa B PE3YJIbTaTE
JICCTBYS HA HETO IPYTUX TeJl.

Pemenue 3ana4 Ha onpeeneHne Maccel Tela, €ro
00bEMa U MIIOTHOCTH.
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[IpoBenenne n aHanu3 ONBITOB, JEMOHCTPUPYIOIIHAX
3aBUCUMOCTb U3MEHEHHUs CKOPOCTH TeJla OT €T0
MaccChl IIPY B3aUMOIEUCTBUU Tell. MI3MepeHne Macchl
TeJIa Pa3INYHBIMU CIIOCOOAMH.

OmnpeneneHue IIOTHOCTH TENA B PE3yJIbTaTe
U3MEPEHUs ero Macchl 1 00bEMa

3.3

Cwnna. Bugsl cun

14

Cwta kak XapaKTepHUCTHKA
B3aUMOJIEHCTBUS TEll.

Cuna ynpyroctu u 3akoH ['yka.

N3mepenue cuibl

C MIOMOIIBIO0 AUHAMOMETPA.
SIBneHME TATOTCHUS U CHJIA
TsokecTr. Cuia TSDKECTH Ha
JPYTUX IJIaHETaX.

Bec Tena. HeBecomocCTb.
CrnoxeHue cui,
HaNpaBJIECHHBIX 10 OJTHOU
MIPSAMOIA.
PaBnognelicTByromas cui.
Cuna tpenus. Tpenue
CKOJIbXKCHUS U TPEHUE
nokosi. TpeHue B mpupoje u
TEXHHUKE

N3y4yenune B3auMoAecTBUS KaK MPUIHHBI U3MEHEHUS
CKOpPOCTH TeJa WiH ero aegopmanuu. Onucanue
pEATbHBIX CUTYalMi B3aUMOJICCTBHS TE C TOMOIIBIO
MoJieJieil, B KOTOPBIX BBOJUTCS MOHSTHE U
U300paKEHUE CHITBI.

Nzyuenue cunel ynpyroctu. MccnenoBanue
3aBUCUMOCTHU CUJIBI YIIPYTOCTHU OT YJJITUHEHHUS
PE3UHOBOTO IIHYpPA WU TIPYKUHbBI

(c moctpoeHunem rpaduka).

AHaNIN3 NPaKTUYECKUX CUTYAIIH, B KOTOPBIX
IPOSIBIIIETCS JEMCTBUE CUIIBI YIIPYTOCTH

(ympyroctb Msiua, KpOCCOBOK, BETOK JIepeBa U

Ip.).

AHanu3 cuTyalnui, CBI3aHHBIX C SIBIICHUEM TSITOTCHHUSI.
OObsicHeHHE OPOUTAIIEHOTO JIBIYKEHUS TUTAHET

C UCMOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPIIH.

N3mepenue Beca Tena ¢ TOMOUIBIO JMHAMOMETPA.
O6ocHOBaHUE 3TOTO cr1oco0a U3MEPEHUsl.
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AHann3 1 MOJIETUPOBAHUE SIBJICHUS] HEBECOMOCTH.
DKCTIIepUMEHTAIBHOE TTOIYICHHE TTPaBUiIa CIIOKCHUS
CWJI, HAMPaBJICHHBIX BJIOJIb OJTHOM MPSMOM.
OmnpeneneHune BEIMYMHBI PABHOJACUCTBYIONIEH CHII.
N3ydenue cuibl TpEHUsI CKOJIBXKEHUS M CUJIbI TPEHHUS
TIOKOS.

HccnenoBanne 3aBUCUMOCTH CHITBI TPSHUS OT

CWJIBI JIABJICHUS U CBOMCTB TPYIIMXCS
ITOBEPXHOCTEM.

AHanIn3 NpakTHYECKUX CUTYyallui, B KOTOPBIX
MPOSIBIISIETCS JCHCTBUE CHIIBI TPEHUS,
UCTIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIICHUS WU
yBeJIMUCHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMO’KCHHE aBTOMOOWJIS, UCTIOJIb30BAHUE
MOJIITUITHUKOB, IJIABAHNE BOJTHBIX )KUBOTHBIX U

np.). Pemenune 3anay ¢ ucronp3zoBaHueM GopMyI
JUTSL pacd€Ta CUJIBI TSKECTH, CHITBI

YIPYTOCTH, CHUJIBI TPEHUS

Hroro no pazneny
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Pa3nen 4. /laBnenne TBEPABIX TeJl, AKUAKOCTE

N Ira3oB

41

Jasnenune. llepenaua
JaBJICHUS  TBEPABIMU
TeJIaMU, KUAKOCTIMHU U
razamu

3

JlaBnenune. CriocoOsr
YMEHBIICHUS ¥ YBEITUICHUS
naBjeHus. [laBieHue rasa.
3aBHCHUMOCTD JIaBJICHUS
rasa otT o0béma,
TEMIICPATYPBHI.

Amnanus 1 00bsICHEHHE OIBITOB U MPAKTUIECKUX
CUTyaluH, B KOTOPBIX IIPOSIBIISETCS CUJIA JABJICHUS.
ObocHoBaHKE CIOCOO0OB YMEHBILICHHS ¥ YBEITHUCHUS
JaBJICHMUS.

N3ydeHnne 3aBUCUMOCTH IABJICHUA ra3a
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[Tepenaua naBnenus
TBEPABIMU TEIAMHU,
KAJKOCTSIMU U Fa3aMH.
3akoH Ilackains

oT 00BbEMa U TeMITEpaTypHI.

N3yuenne ocobeHHOCTEH Nepeaaun TaBIeHUsS
TBEPBIMU TEJIAMHU, KUJIKOCTSIMU U Ta3aMH.
O6ocHOBaHUE PE3YNIHTATOB OMBITOB
0COOCHHOCTSIMU CTPOECHHUS BEILIECTBA B TBEP/IOM,
KUJKOM U ra3000pa3HOM COCTOSTHUSIX.

SKCHGPI/IMCHT&HBHOG JI0Ka3aTeabCcTBO 3aKkoHa Ilackas.

Pemienue 3amau Ha pacuért gaBiaeHUs TBEPAOTO
Tela

4.2 | laBieHue KUIKOCTH 3aBUCHMOCTD JTaBJICHUS WccnenoBanne 3aBUCUMOCTHY AABJIECHUS )KUJKOCTH OT
KUJKOCTU OT TITyOUHBI. TIIyOWHBI OTPY>KEHUSI U TUIOTHOCTH JKUIKOCTH.
ITHeBMaTHUECKHE MALLIUHBI. Habmronenne u o0bsICHEHHE THAPOCTATUIECKOTO
I'unpocrarnuecknii mapajgokc. | mapajokca Ha OCHOBE 3akoHa [lackais.
Coobmaromuecs cocysl. HM3yueHue coOOMarIMXCs COCYI0B.
r HUJIPABIIMYCCKUE MEXAHU3MBI | PereHue 3a1a4 Ha pacyET AaBJICHUS )KUIKOCTH.
OOBbsicHeHHe MPUHIINIIA ASWCTBUS THIPABIUYECKOTO
npecca, THEBMAaTUYECKHUX MalllUH.
AHanu3 1 00bsICHEHUE MPAKTUUECKUX CUTYaLIUH,
JIEMOHCTPUPYIOLIUX MPOSIBJICHUE 1aBJICHUS
XKUAKOCTHU U 3akoHa [lackais, HanpuMep npoLeccoB
B OpTaHU3Me IpHU TITyOOKOBOJHOM
HBIPSIHUN
4.3 | Atmocdeproe Atmocdepa 3emnn u DKCTepuMEHTaIbHOE OOHAPYKECHHE
JTaBJICHUE arMocepHoe JaBlICHHE. aTMoc(epHOTO AaBJICHHUS.

[IpyumnHEI CymecTBOBaHUSA

Amnanu3 U 00bsICHEHHE OIBITOB U IMPAaKTHYCCKUX
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BO3IyIIHON 000JI0UKH 3eMIIH.
Omneit Toppuuennu.
N3mepenue atMochepHOro
JaBJIEHUS. 3aBUCUMOCTh
aTMOC(hEpHOTO  JIaBJICHUS
OT BBICOTHI HaJ YPOBHEM
Mops. [Ipudopst

JUIL U3MEPEHUS
aTMOC(EpHOro JaBICHUS

CHUTYyallui, CBI3aHHBIX C IeHCTBHEM aTMOC(HEpHOTO
TABIICHUS.

OOBbsicCHEHHE CYIIECTBOBaHUS aTMOCc(epbl Ha

3emile 1 HEKOTOPBIX IJIaHEeTaxX WU e

OTCYTCTBHSA Ha JpYyrux IuiaHerax u Jlyne.
OOBsicHEHHE U3MEHEHUS IIFIOTHOCTU aTMOC(hEpHI C
BBICOTOH M 3aBUCHMOCTH aTMOC(EpHOTO JaBICHUS
OT BBICOTHI.

Pemenne 3a1a4 Ha pacuéT aTMOC(EPHOTO TaBICHHUS.
N3yuenue yctpoiicTBa OapomeTpa-aHepouia

4.4

JlencTBHUE )KUJIKOCTH U
rasza Ha IOrpy>K€HHOE B
HHUX TEJI0

JlericTBHE KUJIKOCTH W Tasa
HA NOTPYKEHHOE B HUX

TeJi0. BeITankusaromas
(apxumenoBa) cuna. 3aKoH
Apxumena. IlmaBanue Ten.
BoznyxomnaBanue

DKcrnepuMeHTaIbHOe 0OHApYKEeHUE AeHCTBUS
XKUJKOCTHU U raza Ha MOrpyXKEHHOE B HUX TEJO.

OrnpenienieHre BHITAIKUBAIOIIECH CHITBI, IEUCTBYIOIICH

Ha TEJO, NOTPYKEHHOE

B KHUJKOCTb.

[TpoBenenue u 06CyX ACHHE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCHUMOCTD
BBITAJIKMBAIOIIIEH CUJIbI, ICHCTBYIOIIEH HA TEJIO B
KUJKOCTH, OT 00bEMA MOTPYKEHHON

B )KMJIKOCTb YaCTH TeJa U OT INIOTHOCTH >KUJIKOCTH.
IIposepka Hezagucumocmu gbimankusaoujei
CUbl, Oeticmayrowell Ha meio 8 HUOKOCMU, Om
maccel mena.

HccnenoBaHne 3aBUCUMOCTH BECa TEJIA B BOJIE

0T 00bEMa MOrpyXKEHHON B )KUJIKOCTh YaCTH Tela.
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Pemenue 3aga4d Ha IMPUMCHCHHUC 3dKOHA ApXI/IMCI[a nu

YCJIOBHA ITJIaBaHUWA TCII.

KouctpyupoBanue apeomeTpa uin KOHCTpyHUpPOBaHUE

JIOJKH U ONIpEAEICHUE €€
rpy30I10ABEMHOCTH

Hroro no pazneny
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Pa3nen 5. Padora u MOLITHOCTB.

JHeprus

5.1

PaboTa 1 MOIITHOCTE

3

Mexanudeckas padbora.
MontHoCTh

OKCIEPUMEHTAIIBHOE ONPEICICHNE
MEXaHUUYECKON pabOThI CHIIBI TSDKECTU TIPH
NaJICHUN TeJa U CUIIbl TPEHUS

IIPY PAaBHOMEPHOM NEPEMELICHUH TEJa 1O
TOPU30HTAIIBHON ITOBEPXHOCTH.

Pacuér momHoCcTH, pa3BUBaEMOM ITPU NOABEME T10
JIECTHULIE.

Pemenue 3ai1ay Ha pacuér MexaHn4yecKoil paboThI
Y MOLIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocThic MEXaHU3MBI: pbIYar,
0J10K, HAKJIOHHAS IIJIOCKOCTb.

IIpaBuiio paBHOBECHs pblyara.

IIpumeHenue npasuia
paBHOBECHS pbluara

K OJI0KY. «30J10TO€ ITPaBUIIO»
MexaHuku. KIIJ[ mpocTeix
MEXaHU3MOB.

[IpocTsie MexaHU3MBbI

B OBITY U TEXHUKE

OrnpeniesieHre BBIMTPHIIIA B CUAJIE TPOCTHIX
MEXaHW3MOB Ha IPUMEPE pbluara, MoJABUKHOTO U
HETNOABHKHOIO OJIOKOB, HAKJIOHHOM IIIOCKOCTH.
HccnenoBanue yciioBHsl paBHOBECHS pblyara.
OO06Hapy>keHHEe CBOWCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSX,
UCIIOJIb3YEMBIX B OBITY M TEXHUKE, a TAKKE

B KMBBIX OpraHU3Max.

DKCIEPUMEHTAIIBHOE J0KA3aTeJIbCTBO PAaBEHCTBA
paboT Mpu MPUMEHEHUH MTPOCTHIX MEXaHU3MOB.
Omnpenenennie KII/] HakIOHHON MIOCKOCTH.
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Pemenue 3a1ay Ha IpUMEHEHUE NTpaBUIIA
paBHOBecus pbryara u Ha pacuér KII]

5.3 | Mexanuueckas 4 Mexanuueckast SHEpIHsl. OKCIIEpUMEHTAIbHOE ONPECIICHNE N3MEHEHUS
SHEPrus Kunernueckas u KUHETHYECKON U MOTCHUUAIBHOW SHEPTHUH TeJa IPU
HOTEHI[HAIbHAS DHEPTHUSL. €T0 CKaThIBAHWH 110 HAKJIOHHOW TITOCKOCTH.
[peBpalieHne 0JHOrO BUIa dopMynupoBaHUE HA OCHOBE UCCIIEIOBAHUS 3aKOHA
MEXaHUYECKOH YHEPTUH COXpaHEHHs] MEXaHUUYECKOM SHEpruH.
B Ipyroii. 3aKoH OO6cy>x1eHre rpaHuLl IPUMEHUMOCTH 3aKOHA
COXpaHEHHs DHEPTUH B COXpaHEHMSI SHEPTHH.
MEXaHUKe Pemenue 3a1ay ¢ UICMOJIB30BaHUEM 3aKOHA
COXpaHEeHUs SHEPTUU

Htoro no pazneny 12

PesepBHOE Bpemst 3

OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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8 KJIACC

BCIICCTBA

MOJIEKYISIPHO-KUHETHYECKOM
TEOPUHU CTPOECHUS BEIIECTRA.
Macca u pazmepbl aTOMOB U
MoJieKyI1. OTbITHI,
MOATBEPXKAAIOIITHE
OCHOBHBI€ TIOJIOKEHUSA
MOJIEKYISIPHO-KUHETUYECKOM
TEOPUH.

Mopaenu TBEPIOTO, )KUIKOTO
Y Ta3000pa3HOTr0 COCTOSTHUMN
BEILIECTBA.
Kpucrannuueckue n
amop(hHbIe Temna.
OOBsCHEHHE CBOMCTB I'a30B,
JKUJIKOCTEN U TBEPABIX TEI
Ha OCHOBE ITOJIOKEHUN
MOJIEKYISPHO-KUHETHYECKOMN
teopun. CMaunBaHue u
KaluJUISIPHBIE SIBICHUSL.
TemnnoBoe pacmmpeHue u
CKaTHE

No HaumenoBanue KomnuectBo [IporpamMmmHOE cosiepkaHue OcCHOBHBIE BUBI ICSITEILHOCTH 00YYaIOLIUXCs
n/n pa3esioB U TeM 9acoB
y4eOHOT0 IIpeIMeTa
Pa3nen 1. TenioBble IBJIeHUSA
1.1 | Crpoenue u cBoiicTBa 7 OcCHOBHBIE ITOJIOKEHUS HaGumroneHre v nHTEpIpeTanus OIbITOB,

CBUJICTEIHCTBYIOMINX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOEHUHU BEILIECTBA: OIBITHI C PACTBOPECHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

Pemmenue 3a1a4 mo oreHUBaHUIO KOJTMYECTBA
aTOMOB WJIK MOJIEKYJT B €IMHUIIE 00bEMA
BEIIECTBA.

AHanu3 TeKCTa IPEBHUX aTOMUCTOB (HampuMep,
¢dbparmenTa mosmel Jlykpenust «O npupoe
BeIlel») ¢ U3JI0KEHUEM 000CHOBAHHMI aTOMHOM
THITOTE3bI (CMBICTIOBOE uTeHHe). OeHKa
yOeInTeNbHOCTH 3TUX 0OOCHOBAHU.
OObsicHeHHe OPOYHOBCKOTO IBUKEHUS, SIBICHUS
mubdy3un U pa3uuuil MEXa1y HIMU Ha OCHOBE
IIOJIOKECHUM MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHUH CTPOCHUS BEIECTRA.

OObsicHEeHHE OCHOBHBIX Pa3u4yUil B CTPOCHHUH
ra3oB, )KHJIKOCTEH U TBEPJIBIX Tell

C UCTIOJIB30BaHUEM TOJIOKEHUN MOJIEKYIISIPHO-
KHMHETUYECKON TEOPUHU CTPOCHHUS BEILIECTBA.
[IpoBenieHre OMBITOB MO BHIPAIIIMBAHUIO
KPUCTAJUIOB ITOBAPEHHOM COJIM MJIU caxapa.
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[IpoBenenue u 0ObSICHEHUE OMBITOB,
JIEMOHCTPUPYIOIIUX KalTWIISPHBIC SIBIICHUS U
SIBJICHUC CMauyUBaHUS.

OOBscCHEHNE POJIU KaTWJUTSIPHBIX SBICHUN

JUISL IOCTYIJICHHS BOJBI B OPTraHU3M PaCTEHHUI.
HaGmtonenue, mpoBeeHre U 00bSICHEHNE OMBITOB
10 HAOJIIOACHUIO TETIJIOBOTO PACIIMPEHMUSI Ta30B,
KUIKOCTeH U TBEPABIX Tell. OOBsCHEHHE
coxpaHeHus 00béMa TBEPBIX TEII, TEKYUECTH
JKUJIKOCTH (B TOM YHUCJIE, Pa3HUILIBI

B TEKYYECTH JJIsl pa3HBIX KUJIKOCTEH),

JIaBJICHUS rasa.

[IpoBeneHue OMBITOB, IEMOHCTPUPYIOIINX
3aBHCHMOCTD JaBJICHUS BO3/IyXa OT €ro 00bEMa 1
HarpeBaHUs WU OXJIAXKICHUS, U UX O0BSICHCHHUE HA
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYEHHSI.

AHanu3 NpakKTUYECKUX CUTYAIINH, CBI3aHHBIX

CO CBOMCTBAMU T'a30B, JKUJIKOCTEN U TBEPIBIX TEI

12

TermoBbIe MPOLIECCHI

21

Temnepatypa. CBs3b
TEMIIepaTyphl CO CKOPOCTHIO
TETUIOBOTO JIBM)KCHUS YaCTHII.
BHyTpenHsis sHeprusi.
CriocoObI M3MEHEHHS
BHYTPEHHEU DHEPIUH:
TeIuIonepeiaya U COBEpIICHNE
pabotbl. Bubl
TeIJIonepejauu:

O6ocHOBaHUE TPABUI U3MEPEHHS TEMIIEPATYPBI.

CpaBHeHHE pa3IMYHBIX CITIOCOOOB M3MEPECHHMSI M IITKAJT

TEMITEPaTYPBHI.
HaoOmronenne u oObsICHEHHE ONBITOB,

JAEMOHCTPHUPYIOIIHUX U3MCHCHUC BHYTPGHHGI‘/JI OHEPTrUun

Tesa B pe3ysIbTaTe TEIUIONEPEIaun U paOdOThI
BHEIITHUX CHUJI.

HaoGmronenne 1 00bsICHEHHE ONBITOB,
o0CyXeHUE MPAKTUUECKUX CUTYAIIH,
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TEIIONPOBOIHOCTh, KOHBEKLIUS,
n3inydenue. Konnuectso
TEIJIOTHL. Y ebHAas
TEIJI0EMKOCTh BEILIECTBA.
TemooOMeH u TeroBoe
paBHOBECHE.

YpaBHEHHE TEIUIOBOTO
Oananca. [lnaBnenue wu
OTBEp/ICBaHUE
KPUCTAJUTMYECKUX BEILIECTB.
VY nenwpHas Temuora
TUTaBJICHUSL.
[Tapoobpa3oBanue u
KoHjaeHcauus. Mcnapenue.
Kumnenue. Y nennHas

TEIoTa MapooOpa3oBaHUs.
3aBUCUMOCTb  TEMIIEpaTypbl
KUIEHUsT OT aTMocdepHOro
JIaBJICHUSL.

Bnaxxnocts Bo3yxa. DHEprus
TOIUIUBA.

VY nennHag Temiiora

CropaHusl.

[TpuHnUmBl pabOTHI
TerioBbIX apuratenei KITJ]
TEIUIOBOT'O JBUTATEIIS.
TernoBbie ABUTATENH U

JIEMOHCTPUPYIOIINX PA3JTMUHbBIC BUIbI
TEeIUIoNepeIauu: TEIIONPOBOAHOCTb, KOHBEKIIHIO,
U3ITy4YeHUe.

HccnenoBanue sBieHUs TEIIOOOMEHA

MIPY CMEIIMBAHUY XOJIOJTHOW U TOPSTYEN BOJIBI.
Habmronenue ycTaHOBIIEHUS TEIUIOBOTO PAaBHOBECHS
MEK Iy TOPSTYEN U XOJIO0AHOM BOJIOM.

Omnpenenenne (M3MEPEHNE ) KOJIMIECTBA

TETIOTHI, TOJTYYEHHOTO BOJIOM MTPH TETLIOOOMEHE C
HArpeThIM METAJUTMYECKUM IUIUHIPOM.
Omnpenenenne (MI3MEPEHNE) YAETBHON TETUIOEMKOCTH
BELIECTBA.

Pemenue 3a1a4, CBI3aHHBIX C BEIYMCICHUEM
KOJIMYECTBA TEIJIOTHI U TEIJIOEMKOCTH

IpU TEII000OMEHE.

AHanu3 cuTyalui MpakTUYE€CKOr0 UCIIOIb30BaHUS
TETJIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB,
HaIpuMep, B LEJSIX SHEProcOepeKeHUs:
TETUIOU30JISIHS, YJHEProcOeperaIne Kb,
TEPMOAKKyMYJIATOPHI U T. 1. Habmonenue

SIBJICHUH UCTIAPEHUS U KOHIACHCALIUH.

HccnenoBanue mpolecca ucrnapeHus

Pa3JINYHBIX KUJKOCTEH.

OOBbsICHEHHE SIBJICHUI UCTIAPCHHUS U

KOH/ICHCAIIMX Ha OCHOBE aTOMHO-
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3alIuTa OKPYXKAroIIeH
CpeIbl.

3aKOH COXpaHEHUs U
HpEeBpPAIICHUS YHEPTUH B
TETIJIOBBIX MPOIIeccax

MOJICKYJIIPHOTO YYCHHUSI.
Habmonenne u 00bsICHEHUE ITpolecca KUTICHHSI, B
TOM YHCJIE 3aBUCUMOCTH TEMIIEPATypPhl KHTICHUS OT
JTaBJICHUSI.

Omnpenenenrie (M13MEPEHNE) OTHOCUTEIBHOM
BJI&KHOCTHU BO3/IyXa.

Habmonenue npoiiecca rmiaBieHHs
KPHUCTAJUTMYCCKOTO BEIIECTBA, HAIPUMED, JIbJIA.
CpaBHeHUE TIPOIECCOB TUIABIICHUS
KPUCTALTUICCKUX TEII K PA3MSATICHUS ITPU
HarpeBaHUH aMOP(QHBIX TEJl.

Omnpenenenne (M3MEPEHUE) yIETbHON TeTIOTHI
TUTaBIICHUS JTBAA.

OObscHEeHHE SBIICHUH TUTABJICHUS U KPUCTAILTU3AINH
Ha OCHOBE aTOMHO- MOJICKYJIIPHOTO YUEHHUS.
Pemenwue 3aa4, CBA3aHHBIX C BBIYMCICHUEM
KOJIMUECTBA TEIUIOTHI B MPOIIECcCcax

TEIUIONIePE/Iauu MPH IJIABJICHUH U

KPUCTAJLTU3AINH, UCTIAPCHUH W KOHJICHCAIUH.
AHanmmu3 cuTyarui IpaKTHIeCKOro MPUMEHECHHUS
SIBIICHUY TUTABJICHUS U KPUCTAJUTU3AINH, HATTPUMED,
MOJIYYCHUE CBEPXUYUCTHIX

MaTepHaJIOB, COJIEBAs TpejKa U Jp. AHaIu3

paboThl M 00BICHEHNE PUHIIUTIA JCHCTBUS
TEIJIOBOT'O JIBUTATEIIS.

Brruriciienne Kom4ecTBa TEIOTHI,
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BBIJICIIAIONIETOCS IPU CTOPAaHUU PA3IMYHBIX BUJIOB
toruBa, u KII/[ nBurarens.

OO0CyXIeHHE YKOJIOTHIECKUX MTOCTIEACTBUN
WCIIOJIb30BAHUS JIBUTATEIEN BHYTPEHHETO
CrOpaHusl, TEMJIOBBIX U TUAPOIIEKTPOCTAHIIAN

Hroro no pazneny

28

Pamen 2. 3HeKTpl/I‘IECKI/Ie U MAarHUTHBIC ABJICHUSA

2.1

DNeKTpruIecKue
3apsIbl.

3apsKEHHBIE TeNa U UX
B3aHUMOJECUCTBUA

7

DneKkTpu3anus Tel.

JIBa pozia 31EKTPUYECKUX
3apsa0B. Bzaumopericreue
3apsKEHHBIX TEl.

3akon Kynona (3aBUCUMOCTB
CHUJIbI B3aUMOJICUCTBUS
3apsSHKEHHBIX Tell

OT BEJIMYUHBI 3apSJIOB U
PACCTOSIHUS MEXK]1y TeJIaMH).
DIEKTPUUYECKOE MOJIE.
Hanpsxénnoctsb
IIEKTPUYECKOTO IOJIS.
[TpuHIUI CyTIeprIO3UITIN
AJIEKTPUYECKUX TTOJIEU

(Ha KaUeCTBEHHOM YPOBHE).
Hocurenu snexrpuaeckux
3aps10B. DJIEMEHTapHBIN
JJIEKTPUYECKUM 3apsl.
Ctpoenue aroma.
[IpoBogHMKH 1

Hab:roienre u mpoBeieHUEe OMBITOB

T10 JIEKTPU3ALAM TEJ MIPU CONPUKOCHOBEHUH U
WHYKLIHAEH.

HaGnronenne n 00bsICHEHHE B3aMMOICHCTBHS
OJHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEI.
OObscHeHHE IPUHIUIIA JEHCTBUS AIEKTPOCKOIIA.
OOBsICHEHUE SBICHUHN JJICKTPU3ALUH ITPU
CONIPUKOCHOBEHHH TEJI U UHAYKIUEH C
HCIIOJIb30BAaHMEM 3HAHHUI O HOCUTEISAX
AJIEKTPUUYECKUX 3aPS0B B BEIIECTBE.
Pacrio3naBanue 1 00bICHEHHUE SIBJICHUM

AIIEKTPU3AINH B TOBCEIHEBHOM *)u3HU. Habmonenue

1 OOBsICHEHHE OIIbITOB, WJINIIOCTPUPYIOIIUX 3aKOH
COXPAHCHHA JJICKTPHUICCKOTO 3apsaaa.

Ha6J'IIO,ZICHI/IC OIIBITOB ITO MOJACIUPOBAHUTIO CUIIOBBIX

JIMHUH DJIEKTPUYECKOTO ITOJIS.

HccnenoBanue qelCTBUSA JIEKTPUIYECKOTO TOJIS Ha

IMPOBOAHUKHU U JUDJICKTPHUKHU
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TMDJICKTPUKH. 3aKOH
COXpaHEHUS ICKTPUIECKOTO
3apsiaa

2.2

[TocTostHHBIN
ANEKTPUIECKUN TOK

20

DIJIEKTPUYECKUHN TOK.
VYcnmoBus CymecTBOBaHUS
AIEKTPUUYECKOTO TOKA.
HcCTOYHUKH TOCTOSTHHOTO
ToKa. JIehcTBUs
3JIEKTPUYECKOTO TOKA
(TemnoBoe, XUMUYECKOE,
MAarHuTHOE).
DJIEKTPUUYECKUN TOK B
JKHUJIKOCTSX M ra3ax.
DJIeKTprUYecKas 11erb.
Cuna Toka. DIeKTpUYECKoe
HarpsHKeHHE.

ConpoTtuBieHne NpOBOIHUKA.

VY ienpHOE CONPOTHUBIIEHHE
BemlecTBa. 3akoH Oma st
ydacTKa IeIu.
ITocnenoBaTeabHOE U
napajuieIbHOE COCTMHCHUE
MIPOBOTHUKOB.

PaboTa 1 MOIIHOCTE
AIEKTPUUYECKOr0 TOKA. 3aKOH
Jxoyns—Jlenua.
DIIEKTPUUYECKHUE LEMH U

HaGmronenre pa3nuyHbIX BUJAOB ICHCTBUS
ANEKTPUUYECKOI0 TOKAa U OOHAPYKEHUE 3TUX BUJIOB
NEHUCTBUS B ITIOBCEIHEBHON KU3HMU.

Ha6:mroieHre BO3HUKHOBEHHUS Ta30BOTO paspsia u
AIEKTPUYECKOTO TOKA B )KUIAKOCTH

COopKka 1 UCIIBITAaHUE DJICKTPHUICCKOM LIETTH
IMOCTOSIHHOT'O TOKA.

N3mepenne cuibl Toka amnepmerpoM. M3mepenue
ANEKTPUYECKOTO HAMPSX)KEHUS BOJIBTMETPOM.
[TpoBeneHne n 0OBSICHEHUE OTIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD JIEKTPUYECKOTO
CONPOTUBJICHHS TPOBOJHUKA OT €TO JJIUHBI,
IJIOIIAAU MONEPEYHOTO CEYEHHUS M MaTepHaIa.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO Yepe3 Pe3ucTop,

OT COITPOTHUBIICHUS PE3UCTOPA U HAITPSIKEHUS Ha
pe3ucrope.

IIpoBepka npaBuia CI0KEHHUS HAPSIAKEHUN TTPU
MIOCJIE0BATEIIbHOM COEIMHEHUU JBYX
PE3UCTOPOB.

IIpoBepka npaBuiia J1si CUIIbI TOKA

IIPY NIApPaAJUIEIbHOM COEUHEHUU PE3UCTOPOB.
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noTpeduTenu
3JIEKTPUUECKOM 3HEpruu B
obITy. KopoTkoe
3aMbIKaHUE

AHann3 cuTyanui nocie10BaTeIbHOTO U
MapajuieJIbHOIO COEIUHEHHUS TPOBOIHUKOB B
JIOMAIIHUX JIEKTPUYECKUX CETSX.

Pemrenue 3aay ¢ ucnonb3oBanueM 3akona Oma u
dbopMyI pacuéra ANEKTPUYECKOTO COMPOTUBIICHHUS
IIPU TIOCJIEIOBATEIBbHOM U NTapaJUIEIbHOM
COEIMHEHUH IIPOBOIHUKOB.

Onpenenenue paboThl AIEKTPUUECKOTO TOKA,
MIPOTEKAIOILIETO Yepe3 PEIUCTOP.

Onpenenenrie MOIHOCTH JIEKTPUYECKOTO TOKA,
BBIJICJISIEMOI HA PE3UCTOPE.

HccenenoBanue 3aBUCHMOCTH CHJIBI TOKA Yepe3
JAMIIOYKY OT HanpspKeHUs Ha Hel. OnpeneneHue
KII/ narpesarens.

HccnenoBanue npeoOpa3zoBaHus SHEPTUU NPU
IOABEME I'Ppy3a dJICKTPOIBUTATEIIEM.
OObscCHEeHHE YCTPOICTBA U MPUHIUIIA AEHCTBUS
JIOMAIITHUX 3JIEKTPOHArpeBaTeIbHbIX MPUOOPOB.
OOBsicHEeHHE TPUYUH KOPOTKOTO 3aMbIKaHUSI U
MIPUHIINIIA IEUCTBUS IUTABKUX ITPEAOXPAHUTENEH.
Pewrenue 3aa4 ¢ UCNIOIB30BaHUEM 3aKOHA
Jxoyns—Jlenua

2.3

MarsuTHbIC SIBJICHUS

ITocTossHHBIC MArHUTHI.
B3aumoneiictBue
MMOCTOSIHHBIX MarHUTOB.
MarsuTHoOE€ 1oJe.
MaruauTtHoe noJje 3eMiIn

HccnenoBanne MarouTHOI'O B3aMOJIENCTBUSA
MOCTOSTHHBIX MArHUTOB.

I/I3yquI/Ie MAarguTHOTO I10JI ITIOCTOAHHBIX MAarHuTOB

IIpHu Uux O6’be,Z[I/IHeHI/II/I " pasacJICHUU.
HccnenoBanne MarHuTHOTO B3aUMOJCUCTBUS
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U €70 3HA4YCHUE JIJI )KU3HU HA
3emute. OnbIT Dpcrena.
MarauTHoOE 110J1€
AJIEKTPUYECKOTrO TOKA.
[IpumeneHue ANeKTpOMarauToB
B TeXHUKE. JleliCTBHE
MarHuTHOTO MOJISt

Ha IPOBOJHUK C TOKOM.
DJNIEKTPOJBUTATEITH
MOCTOSTHHOTO TOKA.
Hcnionp3oBanue
ANEKTPOABUTATENCH

B TEXHUYECKUX YCTPOMCTBAX U
Ha TPAHCIIOPTE

MMOCTOSTHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJIs MOCTOSIHHBIX MAarHUTOB
MpU X 00BEAMHEHNH U pa3aeneHun. [IpoBenenue
OTBITOB IO BU3yaIU3AIMHU MOJIS MOCTOSIHHBIX
MarHuTOB.

N3ydenue siBJeHUs HAMarHW4YKMBaHUs BEIIECTBA.
HccnenoBanue NEMCTBHS AIEKTPUUECKOTO TOKA HA
MarHUTHYIO CTPEJIKY.

[IpoBenenue onbITOB, JEMOHCTPUPYIOIIUX
3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KaTYIIIKH

C TOKOM M MarHuTa OT CUJIbl U HallpaBJICHUS TOKA B
KaTyIIKE.

AHanu3 cuTyalnu NpakTHYeCKoro MpUMEHEHUS
ANIEKTPOMATHUTOB (B OBITOBBIX TEXHUUYECKHUX
YCTPOMNCTBaX, MPOMBIIIJICHHOCTH, METUIINHE).
N3ydeHue neicTBUS MarHUTHOTO TIOJIS Ha
MPOBOJHUK C TOKOM.

N3yueHne JelCTBUS BIIEKTPOJBUTATEIIS.
N3mepenne KIIJ[ snexktponBuraTenbHOn
YCTaHOBKH.

Pacno3naBaHue 1 aHanU3 pa3InyHbIX IPUMEHEHUN
ANEKTPOJBUTATENCH

(TpaHcmopT, OBITOBBIE YCTPONCTBA U JIp.)

2.4

DJeKTpoMarHuTHast
WH YKL

Oneitel @apages. SIBnenue
AJIEKTPOMArHUTHON UHTYKIUH.
IIpaBuiio Jlenna.
DneKTporeHeparop.

OnbITE IO HCCICAOBAaHUIO SABJICHUA
BHGKTpOMaFHI/ITHOﬁ HHIAYKIUU: HCCIICA0BAHUC
W3MEHECHUI 3HAUCHUS U HaITpaBJICHUSA
HHAYKOUOHHOI'O TOKa
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CrniocoObI mony4yeHus

INEKTPUYECKON SHEPTUH.

DNEKTPOCTAHIINU
Ha BO300HOBJIISIEMBIX

HUCTOYHHKAX YHEPTUH
Hroro o paznery 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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CITIOCOBbBI OHEHKHU JOCTUKEHUSA YHAIIUMUCS ITVIAHUPYEMBIX
PE3YJIbTATOB

CucremMa OlLIEHUBAHMSI BBICTPAUBAETCS TAKUM 00pa3oM, YTOOBI ydalluecs BKIIIOYAIUCh B
KOHTPOJIbHO-OIICHOYHYIO JAESTeNIbHOCTh, MPUOOpeTasi HaBBIKK U TPUBBIYKY K CaMOOLICHKE.
I'nasnas yenv oyeHKu — IOMOYb YUYCHUKY 3aUKCHPOBATH CBOU YCIIEXHU U TIPOOJIEMBI, HAIITYTIATh
CBOM CHJIbHBIC CTOPOHBI M BO3MOXXHOCTH POCTA.

OneHuBaHMe OCO3HAHHOCTH KaXIbIM OOYy4YaroIMMCS OCOOCHHOCTEH pa3BUTHsI CBOETO
COOCTBEHHOTO TIpoliecca 00yUeHHUs SABISETCS MOCTOSTHHBIM MTPOIIECCOM, TIOATOMY B 3aBUCHMOCTHU
OT ATana 00y4eHHs UCTIONB3YI0 TUArHOCTUYECKOE M CPEe30BOEe (TEMAaTHIECKOE, IPOMEKYTOUHOE,
UTOTOBOE) OIICHUBAHUE, C COXPAHEHUEM KJIACCHUECKON 5-0aluIbHOM IIKaJbl B KAYECTBE OCHOBBI.
MHoro0autbHbIe KAl 00Ja7at0T OONBIIMMHU  AUPHEPESHIUPYIOMUMH  BO3MOKHOCTSIMU,
MTO3BOJISIIOT OTOOpakaTh HIOAHCHI OIICHKH.

Memoowvt u hopmol oyeHusanus Ha ypoKax UHGOPMamMuKu A611emc.
TECT, IKCIPECC-OMPOC, PACIIMPEHHBIN OMPOC, KOHTPOJIbHOE YIIpakHEHHEe, HaboieHue, oecena
(obmrast mucKyccusi, 0OCYKJIEHUE, TIOJIBEIEHUE UTOTOB), MIPOBEICHUE HUTOTOBBIX KOMIUIEKCHBIX
MIPOBEPOYHBIX PAaOOT B KOHIIE KaXIO0T0 I'oj/la O0yICHHUS.
Dopmbl KOHMPOTILHO-OUEHOUHBIX OCHCM UL YUAUUXCA: BXOTHON KOHTPOIIb, TUATHOCTUYECKAs
pabota, mpoBepoyHasi paboTa, MIPOeKTHas paboTa, UTOTOBasi MPOBEpOUHas paboTa, HabI0IeHuE,
TECTUPOBAHUE, TPAKTHICCKUE paOOTHI, TBOPUCCKUE PAOOTHI, MPOCKT, MOPTHOINO0, CaMOAHAIH3,
CaMOOIIeHKa, CAMOKOHTPOJIb.
Pe3ynpTaToM MpOBEpKH YPOBHSI YCBOEHUS yUeOHOTO MaTepuaa sBIsIeTCSI OTMETKA.

Texkymmii KOHTPOJIb
Texymuit KOHTPOJIb 3HAHUNM OOYYaAIOIIMXCS MPEIoiaraeT aHajiu3 JOMYIIEHHBIX OIIHOOK U
MOCIIEYIONIYIO HHAUBUAYAIbHYIO pa00Ty Hal HUMH. TeKylnuid KOHTPOJIb 3HAHUH 00y4arouXcs
MOJKET OBITH ITPOBeIEH B hopme: f
- YCTHBIX BHJIOB KOHTPOJISI (YCTHBIM OTBET HA MOCTaBJICHHBIM BOTIPOC, Pa3BEPHYTHIH OTBET MO
3aJJaHHON TeMe, YCTHOe cooOIIeHne mo m30paHHOH Teme, cobeceoBaHue, YCTHOE TBOPUYECKOE
3a/laHue: u ap.);
- 3a4eTa, B T.4. 1u(pHepeHIIMPOBAHHOTO, IO 3a/IaHHOM Teme; f
-MIUICBbMCHHBIX BHJIOB KOHTPOJIA (MMMCHbMEHHOE BBIMOJIHCHUEC TPEHUPOBOUYHBIX YIPAKHCHUM,
1ab0paTOPHBIX U MPAKTHUYECKHX padOT, BBHIMOJIHEHHE CAMOCTOSITEIHLHONW pabOoThI, MUCHMEHHOMN
MIPOBEPOUHOMN pabOTHI, TBOPUECKOM pabOTHI, MOATOTOBKA pedepara u jap.).

HUTOroBbBIi KOHTPOJIb
OOBEKTHBHBIC ¥ CpPaBHHMBIC CBEJICHUS O JOCTHXKEHUU TPeOOBAaHUH K  OCBOCHUIO
00pa30BaTEeNbHBIX MPOTPAMM MOXKHO TOJTYYUTh TOJBKO TO 3aBEPUICHUH KaXJAOH CTYIEHU
oOydeHus, JUIsl KOTOPBIX OMpesesieHbl cTaHaapThl. C 3TON IENbI0 MPOBOASTCS KOHTPOJIBHBIC
ucnbeiTanus. [IpoBelleHWEe HMTOTOBOTO KOHTPOJS MOXET OBbITh OPraHW30BaHO Ha OCHOBE
pPEUTHHTOBOTO OlleHWBaHUS. JIJI1 WTOTOBOTO KOHTPOJS U TMPOBEACHHS KOMIUIEKCHBIX
JTMArHOCTHYECKUX pPabOT CTOMT WCIOJIb30BaTh KOHTPOJIHHO-U3MEPUTEIBHBIE MaTepHAaIbI,
mpeajaraeMple aBTOpaMU BBIOPAHHOTO Y4EOHOTO-METOJMYCCKOTO KoMIulekca. IIpoekTHas
JCATCIIBHOCTh TIO3BOJISICT HWHTCTPUPOBATH TPAJAUIIMOHHBICE W WHHOBAIMOHHBIC CPEJICTBA
0oOy4YeHHs, TOBBICUTH IMO3HABATEILHYI0 AKTUBHOCTh OOYYAIOMIMXCS W CO3JaTh YCJIOBHS IS
PacKpBITUS TBOPYECKOTO W HWHTEJUICKTYaJIbHOTO TMOTEHIMANA JUYHOCTH. MOHUTOPUHT
JCATCIIBHOCTH OOYyYaIONMUXCsl W OICHKA PEe3y/IbTaTOB IMPOCKTHOW JCSITEILHOCTH IO3BOJISCT
MPOBECTHU KOMITJIEKCHYIO JUArHOCTHKY 00Pa30BaTeIIbHBIX PE3YIIHTATOB.

IIpoexTHAs 1eATEJIBHOCTH



[Ipy BBINOJHEHUM MPOEKTa KaK HTOTOBOM JAMArHOCTHYECKOW pabOThl yualluecs JOJIKHbBI
MPOJIEMOHCTPUPOBATh KOMIIETCHTHOE OCBOCHHE INKOJIBLHOTO Kypca HH(MOPMATUKA WU 3HAHUEC
TEOPETUYECKUX OCHOB MH(MOPMATUKM Kak HaydyHoM obOmactu. Paznuume B oleHke
00pa3oBaTEeNbHBIX PE3YJIbTATOB METANPEAMETHBIX, JMYHOCTHBIX H TPEIMETHBIX Oyjaer
OTpEAeNATbCA YUUTENIeM IMPH MOCTaHOBKE IIeJiel MPOEKTHOW NEeSTEIBbHOCTH O0Yy4arouuxcs u
WHTEPIPETAUN  Pe3yabTaToB.  OTIMYUTENHHOW  OCOOCHHOCTBIO  OIEHKH  IPOCKTHOM
NESTEIIbHOCTH  SIBIIIETCS €€  MHOTOKPUTEPUAIBHOCTh:  MpEIMETHass KOMIIETEHTHOCTD,
uH(pOpMalIMOHHAsT ¥ KOMMYHHKaTUBHasg KommneTeHTHOCTh. MKT-koMmeTeHTHOCTh  Kak
METanpeIMETHBIN 00pa30BaTEIbHBINA PE3YNIbTAT BKIIOYAET KYJIbTYypy paboThl ¢ nH(pOpMaIuei,
YMEHHE B KayeCTBE pe3yibTara Yy4eOHOW JEATeTbHOCTH CO3[aBaTh W  MPEACTABISTH
uH(popManoHHble NTPoAYKTHI ¢ puMmeHeHneM UKT-cpencts n mHGOpMalMOHHBIX TEXHOJIOTUH.
VBepennoe Buaaenne WKT-cpeactBamu u  uHpOpManmoHHbIMU  TexHosorusmu. [lpu
OpTraHMW3aIlii TPOEKTHON JICATEIBHOCTH COCPEJOTOYHMTHCS HAa COCTABICHUU TOSICHUTEIBHBIX
3aMMCOK, OINHCAaHUU TPOEKTHON JesATeNbHOCTH, pedepaToB, HAYyUHO-HCCIEIOBATEIbCKUX U
HAy4YHO-TIPAKTUUYECKUX paboT. B oTiruune oT Apyrux yueOHbIX MPOIYKTOB TEKCTOBBIE JOKYMEHTHI
B QJICKTPOHHOM (opmaTe TMO3BOJSIOT JaTh MHOTOKPUTCPHUAIBHYIO OICHKY JEATeIbHOCTH
YYaIIErocs: ONECHUTh MPEAMETHYIO KOMIETEHTHOCTh, OOINN KYJbTYPHBIH YpOBEHB, KYIbTYPY
nucbMeHHOM peun yuamuxcs, MKT-komnereHTHOCTh. B 11€5m0M, 3TH KpUTEpUU MO3BOJST
OTIpE/ICNIUTh CTENEHb JOCTI)KCHMSI METalpelIMETHBIX 00pa30BaTeNbHBIX pe3yibTaTtoB. [lpu
BBITIOJTHEHUU TPOEKTa KaK KOMIUIEKCHON JAMArHOCTHYECKOW pabOThl MpEIaracTcsl OICHHTH
pE3yNbTaThl JIEATEIBbHOCTH Yy4Yallerocs MO TMATH KPUTEPUsAM: MpEeAMETHass KOMIIETEHTHOCTb
(korHuTHUBHasS  cdepa), MNpeIMeTHas  KOMIIETGHTHOCTh  (omepanuoHanbHas  cdepa),
WH(OPMAIIMOHHO-TEXHOJIOTHYECKAsE ~ KyJIbTypa, KynbTypa O(QOPMIICHHS  DJIEKTPOHHOTO
JOKYMEHTa, KyJIbTypa MUChMEHHOW peuu. J[aHHBIC KPUTEPUU IO3BOJISIOT JIaTh Pa3BEPHYTYIO
OLICHKY MPEMETHBIX U METaIlpeIMETHBIX 00pa3oBaTeNbHbIX pe3yabTaToB, B ToM uncie u UKT-
KoMmreTeHTHOoCcTH. OOyuaromeMycsi OIIEHKa MOXET OBbITh BBICTABIIEHA KaK Cpe/Hee
apuMeTHIEeCKOe TI0 BCEM KPUTEPHUSIM.
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YYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUE

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

N.M. Ilepoimikun, A.W. UBanoB- ®usuka 7-i kjaacc: 6a30BbId yPOBEHb: YICOHUK —
Mocksa: IIpocBenienne, 2023 T.

N.M. Ilepoimikun, A.W. UBanos- ®usuka 8-t kjaacc: 6a30BbIi yPOBEHb: YICOHUK —
Mocksa: [IpocBenienune, 2023 T.

METOAUYECKUE MATEPUAJIBI JJIS1 YYUTEJIA
HNudopmanmonnstii pecypce infourok.ru
HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

HUHTEPHET

Enunas komteknus nudpoBeIX 00pa3oBaTeIbHBIX pecypcos http://sc.edu.ru/
denepaabHBI HIEHTP HHPOPMALIMOHHBIX 00pa3oBaTeNbHBIX pecypcoB http://fcior.ru
MysbTUMEIHUITHAS JOCKA.

Harnsinasie mocoOusl.

JluakTH4ecKre MaTepHallbl.
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KAJIEHJAPHO —- TEMATUYECKOE IINTAHUPOBAHUE

dusuka 7 kiaace

No [ara Tema ypoka KomnnuectBo
/i [Tnan ®dakr 4acoB
Beenenune. ®u3nka u ee poJib B MO3HAHNH OKPYKAKIIEr0 MUpPa
1. Y10 M3yyaeT Ppu3nka 1
2. HeKkoTopble pusnyeckme TepMmHbl 1
3. HayuHble MeTo/bl U3ydeHus Npupoabl 1
4, dusmnyeckne BeanYMHbI. 1
5. N3mepeHne GpU3nyYeckmux BesIMumH 1
6. TOYHOCTb M NOrPELIHOCTb U3MEPEHMIA 1
7. ®ur3nKa U ee BAUAHME Ha PA3BUTME TEXHUKM 1
8. NabopaTopHas pabota Nol. OnpeaeneHune nokasaHui MamepuTenbHoro npubopa 1
I'napa 1. [lepBoHayajbHbIe CBeIeHUS 0 CTPOEHHH BElIECTB
9. CTpoeHue BellecTsa 1
10. MoneKynbl 1
11. BpOyHOBCKOE ABUMKEHMe 1
12. Onddysna B rasax, >KUAKOCTAX U TBEPABIX TENAX 1
13. B3aMMHOE NPUTAXKEHUE M OTTAIKUBAHMUE MOJIEKYN 1
14, ArperaTHble COCTOAHUA BeLLecTBa 1
15. Pasnunune B MONEKYNAPHOM CTPOEHWUM TBEPADIX TEJ, KUAKOCTEN U ra3os 1
I'naBa 2. Bsaumopgeiicteue ten

16. MexaHunyecKkoe ABuKeHne 1
17. PaBHOMepHOe 1 HepaBHOMEpPHOE ABUKEHWE 1
18. CKopocTb. EANHMLbI CKOPOCTH 1
19. PacyeT NyT U BpeMeHU ABUKEeHUA 1
20. MpAaMoNnHeHoe paBHOYCKOPEHHOE ABUMKEHME. YCKopeHue 1
21. NHepuma 1
22. Bsaumogeiicteue Ten 1
23. Macca Tena. EAnHMLbI macchbl 1




24, NabopatopHan pabota Ne2.M3mepeHne macchl Tena. 1
25. MAoTHOCTb BellecTsa 1
26. PacyéT maccbl 1 06bEMa Tena no ero NAOTHOCTU 1
27. NabopaTtopHasn pabora Ne3.M3mepeHue obbema TBEPAOro Tena 1
28. Cuna fABneHue TaroteHma. Cuia Taxectu 1
29. Cuna ynpyroctu. 3akoH lNyka 1
30. CBA3b MeXAy CUI0MN TAXKECTM 1 maccoit Tena. Bec Tena. HesecomocTb 1
31. Cvna TAXECTU Ha ApYrux naaHeTax. PusnyecKkmne xapakTepUCTUKM NaaHeT 1
32. [vHamomeTp 1
33. NabopaTopHas pabota No4.MpagymMpoBaHMe NPYXMHbI M U3MEepPeHue cu 1
[MHAMOMETPOM
34. CnoKeHue AByX CUA, HaNpPaB/IEHHbIX N0 OAHOW NPAMOIA. PaBHOAENCTBYIOLWAA CUA 1
35. Cvna TpeHus 1
36. TpeHue nokos 1
37. TpeHue B Npupoae 1 TeEXHUKe 1
38. KoHTponbHas pabota Ne 1. «Mexanndeckoe ABKEHHE», «Macca, INIOTHOCTDY,
«Bec Tenay, «I'paduyeckoe nzodpakeHune cuin», «CHITbI
I'naBa 3. /laBjieHune TBepAbIX TeJ, :KUAKOCTel U ra3oB (14 yacon)
39. [asnenue. EQnHMLbI AaBneHns 1
40. [asneHue rasa 1
41. Mepeaaya AaBNEHWUA MUAKOCTAMM M razamu. 3aKoH lMackans 1
42. [laBneHune B 3KMAKOCTU U rase, BbI3BaHHOE AENCTBMEM CUAbI TAXKECTH 1
43. PacuéT AaBneHnsa MUAKOCTM Ha [IHO U CTEHKM CcoCcyAa 1
44, Coobuatowpecsa cocyapl 1
45, Bec Bo3ayxa. ATmochepHoe aasneHmne 1
46. M3mepeHune aTmochepHoro aasneHua. OnbiT Toppuyennn 1
47, BapomeTp-aHepoua. ATMochepHOe AaBAeHNEe Ha Pa3/INYHbIX BbICOTaX 1
48, MaHomeTpbl. MopLIHEeBOM *KUAKOCTHbINA Hacoc 1
49, MMApaBanYecknin npecc .[JefcTBne XnaKoCT1 1 ra3a Ha NorpyKEHHOE B HUX TeNo 1
50. Apxnmeposa cuna .lNMnasaHue Ten .[lMhasaHue cyaos. BosayxonnasaHue 1
51. NabopaTtopHaa paboTta N5.BbiACHEHME YCNOBMIA NAaBaHUA TeNa B 3KUAKOCTM 1
52. KoHTponbHas pabota N2 2. [laBneHue TBepabiX Te, UAKOCTe 1 ra3os 1
I'maBa 4. PaboTta n MOWHOCTb. IHeprua
53. MexaHunueckaa paboTta. EanHMLbI paboThl 1




54, MoluHocTb. EAMHMULIBI MOLLIHOCTM 1
55. MpocTble mexaHU3Mbl 1
56. Pbiyar. PaBHoBecue cua Ha pbluare 1
57. MoOMeHT cunbl 1
58. Pbluaru B TexHuKe, BbITy M Npupoae 1
59. MpumeHeHWe NpaBuia PaBHOBECKSA pblyara K 610Ky 1
60. PaBeHCcTBO paboT Npu UCNONb30BAHMM MPOCTbIX MEXaHM3MOB. «30/10TOe NPaBUAO» 1
MmexaHnkn KoadduumeHT nonesHoro aencremna mexaHn3ama
61. NabopatopHana pabotaNe6. Onpegenenune KM HaKAOHHON NAOCKOCTH 1
62. MexaHunueckan sHeprua 1
63. MpespalleHne 0AHOro BUAa MeXaHUYEeCKOM SHeprnn B Apyroi 1
64. KoHTponbHas paboTa Ne 3. PaboTa 1 MOLWHOCTb. IHEeprus. 1
Pa3nen 6. [ToBTopenune u 06001eHNe 3HAHUT
65. [ToBTOpEeHUe 1 0600IIeHNE 1
66. [ToBTOpEeHUe 1 0000IICHNE 1
67. IToBTOpenue u 0000IIeHNE 1
68. HToroBslii ypok 1
HUTOT'O: 68 yacoB




KAJIEHJAPHO —- TEMATUYECKOE IINTAHUPOBAHUE

dusuka 8 kiace

No [ara Tema ypoka KomnnuectBo
n/m [Inan daxt 4acoB
I'nasa 1. TeroBbie sSBICHUS
1. OCHOBHBIE TIOJIOKEHUS MOJICKYIIIPHO-KHHETHYECKOW TEOPHH U UX OTIBITHBIE 1
IO ITBEPK ICHUS
2. Macca 1 pa3Mep aTOMOB M MOJICKYJI 1
3. Mopenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA 1
4, OObsicHEHNEe CBOMCTB TBEPJIOTO, JKUJIKOTO M Ta3000pa3HOTO COCTOSTHUM 1
BEII[ECTBA HA OCHOBE MOJIOKEHUI MOJIEKYIISIPHO-KUHETUYECKON TEOPUU
S. Kpucrannuueckue u amopdHbie Tena
6. CMaunBaHue M KanUIsIpHOCTh. [loBEpXHOCTHOE HATS)KEHUE 1
7. TennoBoe paciMpeHne u cyKaTue 1
8. Temnepatypa. CBs3b TEMIIEpaTypbl CO CKOPOCTHIO TETNIOBOTO JIBUYKEHUS 1
YaCTHII
9. Bayrpennsis sueprusi. CriocoObl ”3BMEHEHHS] BHYTPEHHEH SHEPTHH
10. Buasl Tenonepenaun
11. [TpakTHueckoe UCIOIb30BAaHUE TETJIOBBIX CBOMCTB BEIIECTB U MAaTepUAJIOB B
HEJISIX SHEProcOepeKeHms
12. KonnuecTBo TerioThl. Y aenpHas TeMIOEMKOCTb
13. YpaBHeHHE TEIUIOBOTO Oaytanca. TernmooOMeH U TEIIOBOe paBHOBECHE
14, JlaGopaTtopnast pabdota "HccienoBaHue SBACHUS TEIUIOOOMEHA TIPH
CMEIIMBAHUM XOJOAHON U ropsiueit Bob1"
15. Pacyer konuyecTBa TEIIOTHL, HEOOXOMMOTO I HATPEBAHUS TENA U
BBIICTIIEMOTO UM MIPH OXJIAXKICHUU
16. JlaGopatopHas pabota "OnpezneneHue yaeabHON TEMJI0EMKOCTH BellecTa"
17. DHeprus TOMIMBA. Y IeJbHAasl TeIJI0Ta CTOPAHUS
18. [1naBneHue u oTBepACBaHNE KPUCTATMYESCKUX TeNl. Y AenbHas TEIIOTa
TUTaBJICHUS
19. JlaGopatopHas pabota "OnpezneneHue yaeabHON TeMJIO0ThI MJIaBJIeHUs Jbjaa"
20. [TapooOpa3zoBanue u KoHeHcaus. Mcnapenue




21.

Kumnenue. Y aenpHas TemioTa napooOpa3oBaHus M KOHJICHCAIIHH.
3aBHCHMOCTB TEMIIEPATYPHI KHIICHHUS OT aTMOC(HEPHOTO TaBJICHUS

22. Brnaxnocth Bo3nyxa. Jlaboparopras padota "OnpesneneHne 0THOCUTEIBHON
BJIQKHOCTH BO3/yxa"
23. Pemienue 3aa4u Ha onpeniereHUe BIAKHOCTH BO3IyXa
24, [TpuHnMTBL pabOTHI TETIOBBIX ABHUTaTeneii. [lapoBas TypOuna. J[Burarens
BHYTPEHHETO CTrOpaHus
25. KII/ TermoBoro apuratens. TennoBble ABUTAaTENN U 3allUTa OKPYKaromeil
CpeJibl
26. 3aK0oH COXpaHEHUs U IPEBPAIICHHS YPHEPTHHU B TEIUIOBBIX MPOIIeCccax
27. [ToaroroBka Kk KOHTPOJILHOM paboTe o Teme "TernnoBbie ABICHUS.
M3mMeHnenune arperaTHbIX COCTOSIHUM BeliecTBa'
28. KontponsHas pabota o teme "TemoBsle siBiieHus. Mi3MeHeHue arperaTHbix
COCTOSIHMI BemecTBa'
I'naga 2. JjiekTpuuyecKue siBJeHUSA
29. DnekTpuzaus Tei. J[Ba posia AMeKTprUIecKuX 3apsiaioB 1
30. VYpoxk-uccienoBanue "DIeKTpU3aIus T HHAYKIIUECH U TPU 1
CONPUKOCHOBEHUH"
31. B3anmoneiictBue 3apspkeHHBIX Tel. 3akoH Kymona 1
32. DnexTpuueckoe noje. HampspkeHHOCTh a1ekTpuyeckoro noss. [punnun 1
CYNEPIO3UINH IEKTPUUECKUX MOJIeH
33. Hocutenu snektpuyeckux 3apsaoB. DineMeHTapHbId 3apsaa. CTpoeHue atToma 1
34. [TpoBOTHUKY M TUAJIEKTPUKHU. 3aKOH COXPaHEHUs SJIEKTPHUUECKOr0 3apsaa 1
35. Pemenue 3a1ay Ha MpUMEHEHHE CBOMCTB 2JIEKTPUUYECKUX 3apsI0B 1
36. DNEeKTPUUECKUN TOK, YCIIOBUS €ro CyliecTBOBaHUs. McTOUHUKH 1
ANEKTPUYECKOTO TOKa
37. JleficTBHSI SIIEKTPUUIECKOTO TOKA 1
38. "JleficTBHE AJIEKTPUUECKOTO MOJISI HA MPOBOJIHUKU U TUAJIEKTPUKU" 1
39. DJIEKTPUYECKUM TOK B METAJIAX, )KUJKOCTAX U ra3ax 1
40. DJIEKTpUYECKas IeTb U €€ COCTABHbIEC YACTH .
41. Cuiia Toka. 1
42, ConpoTuBieHNe MPOBOJHHKA. 1
43. VY nenbHOE CONMPOTHUBIICHHE BEIIECTBA 1




44. Jlaboparopnas padoTa "3aBUCHMOCTh dJIEKTPHYECKOTO COTPOTHBIICHUS 1
IIPOBOJHMKA OT €ro JJIMHBI, IUIOAH IONEPEYHOr0 CEYEHMs U MaTepuaa”
45, 3aBUCUMOCTb CHJIbI TOKA OT HAIPSDKEHUS. 1
46. 3akon OMma 1 ydacTKa IeTH 1
47. Jlabopartopnast pabora "HccnenoBanue 3aBUCHMOCTH CUJTBI TOKA, UYIIETO 1
Yyepe3 pe3nucTop, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE
48. [TocienoBarenbHOE M ApaLIEIbHOE COEAMHEHHUSI IPOBOIHUKOB 1
49, Pemenue 3a1au Ha npuMeHeHHe 3akoHa OMa 715 pa3InYHOrO COeIMHEHUS
IPOBOJHHMKOB
50. PaboTa u MOIITHOCTH AJIEKTpUUECKOTO ToKa. 3akoH [xoyims-JIena
ol. JlabopaTtopHnast pabota "Onpenenenre padoThl 1 MOITHOCTH 3JIEKTPUUECKOTO
TOKa"
52. DneKTpUUecKre HenH U MOTPEeOUTENN AEKTPUUIECKON SHEPTHH B OBITY.
KopoTtkoe 3ambikanne
53. [ToaroToBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "DAEKTpUUECKUE 3apsiibl.
3apsKEHHBIE TeJa U UX B3auMoAeUCTBUS. [10CTOSIHHBIN 2IEKTpUYEeCKUi TOK"
54, KoHnTtposibHast paboTa mo Teme "IIEKTpUISCKUE 3apsbl. 3apsHKEHHBIC Tela U
uX B3auMoJielcTBUA. [10CTOSIHHBIN dJIeKTpUYECKHil TOK"
I'naBa 3.21eKTpOMarHUTHbBIC SIBJICHUS
55. ITocTosIHHBIE MAarHUTEI, UX B3aUMOJCHCTBHE
56. "N3ydeHue nosjen nocTosHHbIX MarHuToB"
S7. MaruutHoe noje. MarautHoe mnosie 3eMJId ¥ €ro 3HauYeHUe /1S )KM3HHU Ha 1
3emuie
58. OnbiT OpcTena. MarHuTHOE 10JI€ JIEKTPUUYECKOro Toka MarauTHoe mose 1
KaTYIIKA C TOKOM
59. OmneiTel Dapazes. 3akoH snekTpomMaruuTHoi unaykuuu. [Ipasuno Jlenna 1
60. DnektporeHeparop. CriocoObl MOTYYSHHSI SJICKTPUUECKONH IHEPTHH. 1
DNEKTPOCTAHIIMU Ha BOSOOHOBIISIEMBIX HICTOYHHKAX YHEPTUH
61. [ToaroToBka K KOHTPOJBHOM paboTe MO TeMe "DIEKTPUUECKUE U MAaTHUTHBIC 1
sIBJICHUS"
62. KonTpospHast paboTa no Teme "DieKTpUYecKre U MarHUTHBIE sIBJIeHUS" 1
63. PesepBHblit ypok. PaboTa ¢ Tekctamu 1o teme "TemnoBsle siBiaeHus" 1
64. PesepBHblil ypok. PaboTa ¢ Tekctamu o teme "TemnoBsle sBiaeHus" 1
65. PezepBHblit ypok. PaboTa ¢ Tekctamu 1o teme "TI0CTOSHHBIN 3NEKTpUUIECKUN 1

"

TOK




66. PesepBusiii ypok. Pabota ¢ Tekctamu o Teme "TlocTOSTHHBIN IIeKTPUIECKHIA 1
TOK"
67. PesepBHbIii ypok. PaboTa ¢ Tekctamu 1o Teme "MarHuTHbI€ siBJICHUS" 1
68. PesepBHbIii ypok. PaboTa ¢ Tekctamu 1o Teme "MarHuTHbI€ siBJICHUS" 1
HUTOI'O: 68 uacos
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