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IHHOACHUTEJBHASA 3AIINCKA

[Tporpamma mo ¢u3uke Ha ypOBHE OCHOBHOI'O OOILIEro 0Opa30BaHUsS COCTaBJIE€HA HA OCHOBE MOJOXCHHUN M
TpeOOBaHMI K pe3ylbTaTaM OCBOEHHUS Ha YIIyOJEHHOM YpPOBHE OCHOBHOM 00pa3oBaTeIbHOM MPOTPAMMBL,
npeacrarieHHbx B @I'OC OO0, a Takxke ¢ yu€rom enepanbHoi padbodeit mporpaMmel BocuTanus u Konnenuu
npenojaBaHus yuyeOHoro npeamera «Dusukay.

Copepxanue mporpamMmbl 1O (U3MKE HANpaBiICHO Ha YIOBJIETBOPEHHE IOBBIIMICHHBIX 3alpOCOB
o0yJaromuxcs, CTpeMsIUXcs K Ooynee TIyOOKOMY OCBOEHHIO (M3MYECKUX 3HAHWHA, W Ha (QOpMHUpOBaHHE
€CTECTBEHHO-HAyYHOW TPaMOTHOCTH oOyyaromuxcs. B mporpamme mo (U3HMKE YYUTHIBAIOTCS BO3MOXXHOCTH
yaeOHoro npeaMera B peanusanun TpedoBanuii ®I'OC OOO k mIaHUPYEMBIM JTUYHOCTHBIM U METalpeIMETHBIM
pe3ynbrataM 00Yy4eHHs], a TaKKe MEXKIPEIMETHbIE CBS3M €CTECTBEHHO-HAYyYHBIX YUeOHBIX MPEAMETOB HAa ypOBHE
OCHOBHOT'O 00111er0 00pa30BaHMU.

[Iporpamma mo (u3MKe YCTaHABIMBAET paclpejieieHHe y4eOHOro MaTepuaia Mo roaaM oOydeHus (1o
KJlaccaMm), TpeJularaeT MPUMEPHYIO IOCJIEOBATeIbHOCTh H3YYEHHUsT TEeM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHUS
MIPEIMETHOTO COACPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yYaroMnXCs.

[Tporpamma mo ¢u3uke pa3paboTaHa C LEIbI0 OKA3aHUS METOAMYECKOM MOMOIIM YYUTENI0 B CO3JaHUH
paboueii mporpaMmbl IO y4eOHOMY MIPEIMETY.

Ouzuka SBISETCS CUCTEMOOOPa3yIOIIMM MJi E€CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIBKY
(dbu3nuecKre 3aKOHBI JIeKaT B OCHOBE IPOIECCOB W SIBICHUN, M3yd4aeMbIX XUMHUEH, Ouoiiorued, acTpOHOMUEH U
¢dusnveckoii reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY MHpA, MPEIOCTABISET Hauboiee sICHbIE
00pa3ibl MPUMEHEHHs HAyYHOTO METO/1a TIO3HAHUS, TO €CTh CII0C00a MOIyYeHHS JOCTOBEPHBIX 3HAHUH O MHUPE.

Opna w3 rmaBHBIX 3a1a4 (pu3myeckoro oOpa3oBaHUS B CTPYKType o0mero o0Opa3oBaHUS COCTOUT B
(hOopMHPOBaHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH M UHTEpeca K HayKe y 00ydJaromuxcsl.

Wzyuenne ¢usukn Ha yriyOJnEHHOM YpOBHE TPEAIONaraeT YBEPEHHOE BIAJEHHE CIETYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYUYHYIO TPaMOTHOCTb!

HAy4YHO OOBSCHATD SBIICHUS;

OLICHHUBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO HCCIIEAOBAHNUS;

MHTEPIPETUPOBATH JIaHHBIE U UCIIOJIb30BaTh HAYUHbBIE J0KA3aTEIbCTBA JJIs [TOJIyYE€HUS BHIBOJIOB.

[emu wu3ydyeHuss (u3MKK Ha YpPOBHE OCHOBHOrO o00Imiero oOpa3zoBanusi omnpeneneHsl B Konmenmum
npemnojiaBaHus ydeOHoro mnpenmera «@Pusmnka» B 0o0pa3zoBaTelbHbIX opraHuzanuax Poccuiickoit ®enepauuu,
peanu3ylolmMx OCHOBHBIE 00mIeoOpa3oBaTeNbHble  MPOrpaMMbl,  yTBepKIEHHON  pemeHuem  Kosernn
MunuctepctBa npocBenieHus: Poccutickoit @epepannn (nmporokod ot 3 aexadpst 2019 r. Ne [1K-4BH).

Henu n3ydenust pu3nuku Ha yriryoJ€HHOM ypOBHE:

pa3BUTHE MHTEpeca W CTPEMJICHHS OOYyYalolmUXcs K HaydyHOMY H3y4YEHHIO NPUPOAbI, DPa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE NIPEJICTABICHUI 0 HAYYHOM METO/1€ O3HAHUS U (OPMUPOBAHNE UCCIIEOBATEIBLCKOIO OTHOIIEHUS K
OKPY>KaIOIIKUM SIBJICHUSIM;

¢dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHMsS KakK pe3ylbTaTa M3Y4YEHUS OCHOB CTPOEHHUS MaTepuu u
(byHIaMeHTaIbHBIX 3aKOHOB (DU3HKHU;

dbopMHpoBaHME YMEHUH NPUMEHATH (U3MYECKHWE 3HAHUS M HayudHble OKa3aTeNbCTBA I OOBSICHEHUS
OKPY’KaIOIINX SIBIICHUN;

(dbopMUpOBaHHE TIPENCTABICHUA O pONM (DU3MKHU NS Pa3BUTHS JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHI;

pa3BUTHE TIPEACTABICHUN O BO3MOXHBIX chepax Oymyimiei mpodheccuoHaabHON ASITEIHHOCTH, CBSI3aHHOW C
(bu3KKON, TOATOTOBKA K AaJIbHEHIIIEeMY O0y4eHHUIO B ’TOM HaIlPaBJICHUU;

¢dbopMHpOBaHHE TOTOBHOCTH K JalibHEMIIEMy H3ydyeHHIO0 (U3MKM Ha YIrayOJE€HHOM YpOBHE B paMKax
COOTBETCTBYIOLINX Mpoduiieii 00yueHus: Ha ypOBHE CPEIHEr0 00IIero 00pa3oBaHMsL.

JlocTukeHne OSTuUX Leneil mporpammbl 1Mo (U3MKE Ha YPOBHE OCHOBHOIO oOmiero oOpa3oBaHMs
o0ecrnieunBaeTcs peleHueM CIeAyomuX 3a1ay:



nprOOpeTeHNE 3HAHHI O AUCKPETHOM CTPOCHUH BEIIECTBA, MEXaHHMUYECKHUX, TETUIOBBIX, AIEKTPOMArHUTHBIX H
KBAaHTOBBIX SIBJICHHSX;

npuoOpeTeHne YMEHUH aHAM3UpPOBaTh M OOBSICHATH (PU3UYECKHE SIBICHUS Ha OCHOBE W3YYCHHBIX
(U3MYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOCHHE METOJIOB PEUICHHS PACUYETHBIX W KAUYECTBEHHBIX 3a/1a4, TPEOYIOMUX CO3/IaHUS W HCIOJIb30BAHUS
(bU3NYEeCKUX MOJIETICH, BKIFOYasi TBOPUYECKUE U MTPAKTUKO-OPHCHTUPOBAHHBIC 33]1a4H;

pa3BHUTHE MCCIIEIOBATEIICKIX YMEHUI: HAOMIOAATh SIBICHUS U U3MEPATh (PU3NUCCKUE BEITHMYNHBI, BBIIBUTATH
TUMOTE3bl M TpeiaraTh SKCIEPUMEHTAIBHBIE CIOCOOBI WX MPOBEPKH, TUIAHUPOBATH M IMPOBOJUTH OIBITHI,
IKCIIEPUMEHTAIbHBIC UCCIICAOBAHUS, aHAIN3UPOBATH MTOYUYCHHbBIE TAHHBIC U JICJIaTh BHIBOJIBL;

OCBOCHHE TMPHUEMOB paboThl ¢ HH(MOpMAIHel (U3UIECKOTO COJCpKAHUSA, BKIOYas WHPOPMALHUIO O
COBPEMEHHBIX JIOCTIKCHUSAX (PU3UKH, UHTEPIIPETALUS U KPUTHUECKOE OIlEHUBAaHUE HH(DOpMAIIHH;

3HAKOMCTBO cO cepamu mpodecCHOHATBHOU AEATEIHHOCTH, CBSI3aHHBIMU C (DU3UKOW, M COBPEMEHHBIMHU
TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTHKCHUSAX (PU3MUECKON HAYKH.

Ha msyuenue ¢usuku (yrmyOnEéHHBIN ypOBEHb) Ha YPOBHE OCHOBHOTO 00mIero oopa3oBaHus oTBoauTcs 340
yacoB: B 7 kiacce — 102 gaca (3 gaca B Henento), B 8 kiacce — 102 yaca (3 1aca B HeZlemio).



COJEPKAHUE OBYYEHUA
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Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usznka — Hayka O Mnpupoje. SIBieHus NpuUpoAbl (IEMEHTHl COAEpP)KAHUS, BKIIOYAIOLIUE
MEXIIpeIMETHbIe CBs3M). PU3NUECKue SBICHUS: MEXaHWYECKHE, TEIUIOBblE, 3JEKTPUYECKHE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIC.

Ousnueckue BennuuHbl. PasmepHocTs. Enununsl pusnueckux BenuunH. M3mepenue Gpu3nuecKkux BETUUHH.
Oranonsl. Pusnveckue npubopsl. Llena nenenus. [lorpemnocts n3mepenuid. [lpaBuia 6e3omacHoOro Tpyaa npu
pabote ¢ 1abopaTopHbIM 000pyAOBaHUuEM. MexayHapoaHas cucteMa equHull. [lepeBosl BHECUCTEMHBIX €AMHULL B
equuunel CHU.

Kak ¢usuka u Apyrue ecTeCTBEHHbIE HAayKH H3y4aroT HpUpoay. EcTecTBeHHO-HAay4yHBIH METOX
NO3HAHUS: HAOIIIOJICHHE, TOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBUKEHUE THUIIOTE3, SKCIEPUMEHT I10 MTPOBEPKE
TUII0TE3, 00BsICHEHNE HAa0II01aeMoro siBiieHus. Onucanue GU3NYECKUX SBJICHUN C IOMOLIbIO MOJIEIEH.

Hemoncmpayuu.

MexaHuueckue, TEIIOBbIE, JEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIC SIBJICHUS.

dusnueckue npruOOpsl U MPoLEaypa IPSIMBIX U3MEPEHHH aHAIOTOBBIM B IU(PPOBBIM TIPUOOPOM.

Jlabopamopnwsie pabomot u onvimel.

OnpezeneHue LEeHbI IeJIeHUS MKalbl U3MEPUTEIBHOI0 pubdopa.

N3mepenne paccTOSTHUN.

N3mepenune mioniaau u 00béma. Metos manerk.

H3mepeHue BpeMeHHU.

N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pazmMepoB MaibIx Tea. Meron psiioB.

[IpoBeneHue wuccienoBaHUs IO MPOBEPKE TMIOTE3bl: JAlIbHOCTh MOJNETA IAPUKA, IYIIEHHOTO
TOPU30HTANIBHO, TEM OO0JIbLIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyabHbIe CBEJCHHUA 0 CTPOCHHMH BeILECTBA.

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U Macchl. OMbITH, JOKA3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEILIECTBA.

JIBmxenune yactuil BeniectBa. CBs3b CKOPOCTH JIBWJKEHHUS 4YacTUI[ C TeMIleparypol. bpoyHoBckoe
nswxkenue. nddysus. BzaumozelicTBue yacTull BeecTBa: MPUTHKEHUE U OTTAJIKUBaHHE.

ArperaTHble COCTOSIHUSI BEILLIECTBA: CTPOEHUE Ta30B, KUJIKOCTEH M TBEPIBIX (KPUCTAIIIMYECKHUX) TEJl.
B3aumocBs3b MeXy CBOWCTBAMHU BEILIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX U UX aTOMHO-MOJIEKYJISPHBIM
cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.

Hab6monenue muddysum.

HaOnronenue siBneHui, 00bsCHAIOMUXCS MPUTSHDKEHNEM WM OTTAIKMBAHUEM YacTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

OrneHka quaMeTpa aToMa METOJIOM PSIZIOB (C MCIOJIb30BaHHEM (oTorpaduii).

OnpIThI 1O HAOJIOIEHUIO TETJIOBOTO PaCIIUPEHUS ra30B.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe asuxeHue. IlyTe M mnepememienue. PaBHOMEpHOE M HEpPaBHOMEPHOE JBUKECHHE.
CBoOosiHOE mMajeHue Kak MpuUMep HepaBHOMEpPHOro jaBMkeHus Ten. CkopocTb. CpenHsis CKOPOCTh MpH
HEPaBHOMEPHOM JIBM>KEHUHU. Pacuér myTu U BpeMeHHU JABUKEHUS.

['paduxu 3aBUCUMOCTEN BEIWYHMH, OMUCHIBAIOIIUX JBIKeHHE. OOIMe MOHATUS 00 OTHOCHUTEIHLHOCTH
nBrkeHus. ClI0)KeHHEe CKOPOCTEN ISl TeJ, ABUKYIUXCSI TapaljIeNIbHO.



SBnenue uHepuuu. 3aKOH MHepUMHU. B3aumoneilcTBue Tell Kak NpUYMHA W3MEHEHUS CKOpPOCTU
IBUKEeHHsS Tel. Macca Kak Mepa MHEPTHOCTH Tejla B IMOCTyMaTeabHOM JBHXKEeHHH. [1I0THOCTH BelecTsa.
CBs13b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYIN B eAuHHIEe 00bEMa BemecTBa. Cmecu u craBel. [loBepXxHOCTHAS
Y JIMHEWHAs IJIOTHOCT.

Cuna xak xapakTepucTUKa B3aumoaeicTBus ten. Cuia ynpyrocty u 3akoH ['yka. M3mepenue cuibl ¢
MOMOIIbIO TMHAMOMETpa. fIBlieHue TATOTeHUs M cuia TsokecTH. Cuia TsSHKecTH Ha JApYrux miaHeTtax. Bec
tena. HeBecomocTs. CrnojkeHHMe Cui, HallpaBJIEHHBIX MO OJHOM mpsmoil. PaBHopeicTByromjas cwi. Cuna
TpeHUsl. TpeHHE CKOJIbKEHUS U TPEHUE MOKOs, BA3KOe TpeHue. TpeHue B Ipupojie U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.

H3mepeHne ckopocTy MpSIMOIMHEHHOTO ABM)KESHHUS.

Haburoienue sBjaeHUS] MHEPIUH.

Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.

CpaBHeHue Macc Mo B3aUMOJICHCTBUIO TEl.

CiioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopusie pabomsl u onvimel.

OnpeneneHue CKOpPOCTH PAaBHOMEPHOTO ABMXKEHMS (ILIApHKa B JKUIKOCTH, MOJENU 3JIEKTPUUECKOTO
aBTOMOOWJIS U TaK Jajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM HIapUKa MO0 HAKIIOHHOW TIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPIOTO TeNa.

OnbITH, AEMOHCTPHUPYIOIIUE 3aBUCHMOCTh PACTHKEHHS (IeopManui) MpYXHUHBI OT MPUIOKESHHOM
CUJIBI.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI JaBJICHHS U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH H Ia30B.

HaBnenue. Cuna pasinenus. CrnocoObl yMEHBIIEHUS M yBEeNWYEeHHs JaBieHus. JlaBneHue rasa.
3aBUCHUMOCTh JaBJIeHHA raza OoT oObémMa u Temmeparypol. l[lepemaua naBieHus TBEPABIMU TEJIaMH,
KUAKOCTAMHU U razamu. 3akoH [lackans. [IneBMaTHueckrue MalIvHbI.

3aBUCHMOCTb JIaBJIEHUS JKMJIKOCTH OT TJIyOMHBI TOrpyXeHus. [‘mapocraTudeckuil mapamokc.
Coobmaromuecss cocyasl. [uapaBnuueckue MexaHus3Mbl. lcronb30BaHME BBICOKMX —JaBJICHUH B
COBPEMEHHBIX TEXHOJIOTUAX. Y CTPOWCTBO BOJONPOBOJIA.

Atmochepa 3emuin u atmocdepHoe maBieHue. [IpUunHBI CyIIECTBOBAHMSI BO3AYITHOW OOOJOUKH
3eminu. OnbIT Toppuuennu. M3amepenne atMmocepHOro 1aBieHus. 3aBUCUMOCTb aTMOC(EPHOTO AABJICHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Tpubopsl 17151 u3mepenus atMochepHOro JaBiIeHHUS.

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teo. BeITankuBaromias (apxumenoBa) cuia. 3akoH
Apxumena. YclioBUe BOZHUKHOBEHHS BBITATKUBAIOUICH (apXUMeIoBOM) cuibl, moaTrekanue. [ImaBanue Ten.
BosnyxomiaBanue.

Hemoncmpayuu.

3aBUCUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPaTyphl.

Ilepenava naBieHMs )KUIKOCTBIO U Fa30M.

Coo0maronirecs: CoCy/Ibl.

I'mnpaBnnueckwnii npecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO JaBICHHUS.

Cudon.

3aBUCHUMOCTh BBITAJIKUBAIOILIEH CUIIBI OT 00bEMa MOrPYKEHHOHN B KUIKOCTh YaCTH TeJa U IMIIOTHOCTH
YKUJTKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue nnaBaHus TEIN: IJIABAaHUE WIM MOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOILIEHUS INIOTHOCTEN
TeNna U KHUAKOCTH.

Jlabopamopnwvie padbomot u onvimul.



HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B KUAKOCTh YacTH Tela.

OnpeneneHre BRITATKUBAIONICH CUIIBI, IEUCTBYIONIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIECH CHWJIbI, IEUCTBYIOIIEH Ha TEJIO B YKUJIKOCTH, OT MAacChl
Tena.

OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKHUBAIOIIEH CHIIBI, JEHCTBYIOIEH HA TEJIO B
AKHUJIKOCTH, OT 00bEMa MOrpyKEHHOM B KHUAKOCTb YaCTH T€JIa U OT INIOTHOCTH >KUKOCTH.

KoHcTpynpoBanue apeoMeTpa Wi KOHCTPYHMPOBAHUE JIOAKHU U ONPEIENICHUE €€ IPY30I10IbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeEprusi.

Mexanuueckasi paboTa [ CHJI, HallpaBJIEHHBIX BJIOJIb IUHUU NIepeMeIieHus. MOITHOCTb.

[TpocTble MeXaHU3MBI: pblYar, BOPOT, OJIOK, IOJHUCIACT, HAKJIOHHAs IJIOCKOCTb, HOXXHUYHBIHA
MexaHu3M. MomeHnT cuibl. PaBHoBecue peryara. IIpaBmiio momeHTOB. lIprMeHeHue npaBuiia paBHOBECHS
pbryara x 61oky. «3o10Ttoe nmpaBuio» Mexanuku. KI1J1 mpocteix Mmexanu3moB. IIpocTeie MeXaHU3MBI B OBITY,
TEXHMKE, )KUBBIX OpraHu3Max.

Mexannueckass sHeprua. Kunerndeckas u noreHuuManbHas sHeprus. lIpespamenue onmHoro Buua
MEXAHUYECKOM SHEPTUHU B APYroi. 3aKOH COXPAHEHUS U NIPEBPALLEHUS SJHEPTUH B MEXaHUKE.

Hemoncmpayuu.

[TprMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomot u onvimeol.

HccnenoBanue ycl0BUM paBHOBECHUS pblyara.

N3mepenne KII/] HakTIOHHOM ITIOCKOCTH.

W3ydeHue npaBuiia pbryara ajs IOJBUKHOTO U HEMOJBUKHOTO OJIOKOB.

Onpenenenne KITJI moBUKHOTO ¥ HEMOABMKHOTO OJI0KA.

Onpenenenue paboThl CHIIBI YIIPYTOCTH MPH MOABEME I'PY30B IIPU IIOMOIIY MTOABUYKHOIO OJIOKA.

N3yuyenune 3aK0Ha COXPAHEHUSI MEXaHUYECKOU SHEPI M.
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Pa3nen 6. TenuioBble siBJIeHHS.

OcHOBHBIE TTOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOpUH CTPOEHUs BellecTBa. Macca U pa3Mepbl
aTOMOB 1 MOJICKYII. OHI:ITI)I, MMOATBCPKAAIOIIUE OCHOBHBIC ITOJIOXKCHUA MOHCKyHS[pHO-KHHCTH‘ICCKOfI TCOpHH.

Monenu TBEPAOTO, KUIKOTO M ra3000pa3HOrO COCTOSHUH BemiecTBa. Kpucramnnueckue u aMmopgHbie
tena. I'paden — HOBBI MaTepuan s HOBBIX TEXHOJIOTUN. TEXHOJIOTMH TMOJNYYEHHUS HCKYCCTBEHHBIX
anma3zoB. OOBsICHEHHE CBOWMCTB Ta30B, JKMJIKOCTEM M TBEPIBIX TEJI HAa OCHOBE TOJIOKEHUN MOJICKYJSIPHO-
KHHETHYECKOM TCOpHHU. HOBerHOCTHOC HaTsOKCHHUE, CMAYUBAHHUC, KAIIUJUISAPHBIC ABJICHHA. Temmnosoe
pacuIMpeHne 1 ckatue. 3aBUCUMOCTb JIaBJICHHsI ra3a oT 00bEMa, TeMIIepaTyphl.

Temnepatypa. CBsA3b TeMIeparypbl CO CpeJHEH KHHETUYECKOM SHEpPrueil TEeIIoBOro JBUKEHUS
yacTull. TemneparypHsle IIKaJIbI.

Buyrpennss sHeprus. CrocoObl M3MEHEHHUs] BHYTPEHHEW 3HEpPrHM: TEeIUIoNepenadya U COBEpILEHHE
paboTel. Bunel Temnomnepenauu: TEIIONPOBOAHOCTh, KOHBEKIMS, W3Ty4deHHe. Buapl Teruionepenaud B
npupojie u TexHuke. HeoOpaTuMocTh TEIIOBBIX MPOIIECCOB.

KonnuecTBO TernoTel. YaenbHas TEMJIOEMKOCTh BellecTBa. TermmooOMeH M TEIIOBOE paBHOBECHE.
3akon Hrrlotona-Puxmana. YpaBHeHue TemioBoro OangaHca.

[ImaBienne © OTBEpJ€BaHME KPUCTALUIMYECKUX BEHIECTB. YJElIbHAas TEIUIOTAa IUIABJICHUS.
[MapoobpazoBanue wu kouaeHcauus. Mcmapenue. Kumenuwe. VYienpHas TemoTa MmapooOpa3oBaHUs.
3aBUCHMOCTh TeMIlepaTypbl KUIEHUs OT aTMochepHOro naBieHus. HachllleHHBI U HEHACHIIIEHHBIN map.
BrnaxnocTs Bo3yXa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHHUS.

[Tpunammner paboTsl TeruioBbix nBurateneit. KIIJ TemmoBoro asurarens. TemsoBble ABUTATETN U
3al[MTa OKPYKarolleu cpebl. TerioBble MOTEPU B TEMIOCETX.



3aKOH COXpaHEHUs U IPEBPAILICHHS SHEPTUU B MEXAaHUYECKUX U TETUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABMKEHUS.

Hab6mronenue nuddys3un.

HaoGntonenue siBiieHHi MOBEPXHOCTHOT'O HATSXKEHUSI, CMAYUBAHUS M KAITWJUISPHBIX SIBJICHUIA.

Habmroienue TemnoBoro paciupeHus Ted.

V3MmeHeHue AaBlieHus Ta3a pu U3MEHEHUHN 00bEMa U HArpeBaHUK UJTU OXJIAXKICHUU.

[IpaBuna n3MepeHus TeMIepaTypsl.

Buae! renonepenaun.

OxuaxieHrue mpu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHr# paboThl BHEITHUMH CHUJIaMH.

CpaBHeHuE TEIIOEMKOCTEN Pa3JINYHBIX BEILIECTB.

Habmronenue xumneHus.

Habmtoienue nocTostHCTBa TeMIEpaTyphl MPH TUIaBICHUH.

Mogenu TeIIOBLIX IBUTaTENEH.

Jlabopamopusie pabomsl u onvimol.

OnbITHI 110 OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO TPUTSKECHMUSL.

OMnBITHI MO BhIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIH caxapa.

H3mepenue TeMieparypsl Ipy MOMOIIH KUKOCTHOTO TEPMOMETPA U TaTYHKA TEMIIePaTyphl.

OnBITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

Ornpezenienne 1aBieHUs BO3AyXa B OJJIOHE MINPHUIIA.

HccnenoBaHue 3aBUCMMOCTH JaBIICHUS BO3IyXa OT €ro 00bEMa U TeMIepaTyphl.

[IpoBepka TUIMOTE3bl JUHEHHONW 3aBUCUMOCTHU MJIMHBI CTOJNOMKA >KUIKOCTH B TEPMOMETPHUUYECKOM
TpyOKe OT TeMIIepaTyphl.

HaGmonenue usmenenrs BHyTpEHHEH SHEPTHH Tella B pe3yJibTaTe TEIJIonepeiadi U paboThl BHEITHUX
CHIL

HccnenoBanue sBlIeHUs TEIIO0OOMEHA MPU CMEIIMBAHUU XOJIOJHOU U TOpsSiueit BOJIBI.

OnpeneneHne KOJIMYECTBAa TEIUIOTHI, MOJIYYEHHOrO BOJAOW NIpU TEIUIOOOMEHE C HarpeTbiM
METaJUTMYECKUM ITUITHHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HproToHa-Pruxmana).

Ornpenenenne yAaeIbHOU TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiiecca UCHapeHus.

OmnpeneneHne OTHOCUTENIBHOM BIaXHOCTH BO3/yXa.

Omnpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JnekTpuyeckue H MATHUTHBIC SIBJICHHUS.

OnekTpuszanus Tel. J[Ba poja 3nmeKTpuyecKux 3apsioB. B3amMopeilcTBue 3apsiKEHHBIX Tell. 3aKOH
Kynona.

Onektpuueckoe mozie. Hampspk€HHOCTh — anexTpuuyeckoro mois. [lpuHmun — cymepno3uuuu
ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snexTpuyeckux 3apsaoB. DIEMEHTapHBIM 3yekTpuueckuil 3apsana. CrpoeHue aroma.
[IpoBOTHUKY, TUATIEKTPUKH H MTOTYITPOBOJTHUKHU. 3aKOH COXPAHEHHS DJICKTPUUECKOTO 3apsiia.

DONEeKTPUUECKUH TOK. Y CIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOr0 TOKA. VICTOUHHMKH TOCTOSTHHOTO TOKA.
JleficTBHS DIIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B MeETaJlIax,
KUJKOCTSX U razax.

Onektpuueckas nenb. Cuina TOKa. DIEKTPUYECKOE HANPsKEHHE. AMIEPMETP M BOJBTMETP B LEMH
NOCTOSIHHOrO ToKa. ConpoTHUBIIEHHE MPOBOAHMKA. YI€JIbHOE CONPOTHBJIEHHME BellecTBa. 3akoH Oma i
yuactka uenu. IlocnegoBarenbHoe U napaiielibHOE cOeqUHEHUEe MPOoBOAHUKOB. D/]C B 1€ MOCTOSHHOTO
Toka. 3akoH Owma mna monHoW menu. [IpaBuma Kupxroda. Pacdér mpocThIX SIEKTPHUYECKHUX IIeTeH.
Henunelnble 371€MEHTBHI.



PabGota W MOIIHOCTH D3JEKTpUYECKOro Toka. 3akoH Jxkoymsa-JleHma. OnekTpuueckue Lenu u
NOTPEOUTENH IEKTPUUECKOI 3Hepruu B ObITy. KopoTkoe 3aMbIkaHUe.

[TocTostHHBIE MarHUTHL. B3anMoaeicTBHE MOCTOSHHBIX MarHUTOB. MaruuTHoe nosjie. MarHutHoe 1mosie
3eMiIu U ero 3HaueHue A *Ku3HU Ha 3emuie. OnelT Opcereaa. MarHUTHOE 1oJie AJIEKTpU4Yeckoro Toka. OnbIT
Awmrepa. [IpuMeHeHre 37€KTPOMAarHUTOB B TEXHUKE. [leficTBME MarHUTHOTO MOJS HA IPOBOJHUK C TOKOM.
Cuna Amriiepa u ompeneneHue e€ HampaBlieHUs. DIIEKTPOJIBUraTellb MOCTOSIHHOTO TOKa. Vcmonb3oBaHue
JIEKTPOABUTaTENICH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Onbitet ®Dapazest. SBneHue anekTpoMarHuTHOM uHAYKIMHU. [IpaBmiio Jlenma. DiekTporeHeparop.
Crioco0bl MOoTydeHus SJIEKTPUIECKON SJHEPTUH. DIESKTPOCTAHIIUH Ha BO30OHOBISIEMBIX HCTOYHUKAX YHEPTUU.
DKoJoru4eckue npoOaeMbl SHEPreTUKH. TOITUBHBIEC AJIEMEHTHI U AIEKTPOMOOUIIH.

Hemoncmpayuu.

DJneKkTpu3anus Ted.

JIBa posa neKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.

VY CTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DnekTpocTaTHuecKas HHIYKIIHSL.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsI0B.

MonenupoBaHue CUJIOBBIX JIMHUHN 3JIEKTPUUECKOIO MOJIS C IOMOIIbIO OyMa)kKHbBIX CYJITAHOB.

[TpOBOAHMKY U TUIIIEKTPUKHU.

VIcTOYHUKH TOCTOSTHHOTO TOKA.

JIefiCTBHS DIIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUJKOCTH.

["a30BbIit pazps.

H3mepeHue cuibl TOKa aMIepMeTpoM.

H3mepeHue 37eKTpUUECKOro HapsKEHUS! BOJIBTMETPOM.

Peocrar 1 mara3suH conpoTHUBICHUH.

B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB.

MonenrpoBaHie HEBO3MOKHOCTH pa3/IeJICHHs TOJIOCOB MArHUTA.

MonennpoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

OmneiT OpcTena.

MarsauTtHoe 1ose Toka. JJIEKTPOMAarHur.

JleiicTBrE MarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM.

DNeKTpOABUTaTENb OCTOSIHHOTO TOKA.

OneiTel Dapanes.

DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

OnbITh IO HAOIIOAEHUIO SJIEKTPU3ALUH TE IPU COTPUKOCHOBEHNUHU M MHAYKIIUEH.

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOHUKU U AUDICKTPUKH.

COopka 1 ucnpITaHuE JIEKTPUUECKOH 1ENH TOCTOSHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, IPOTEKAIOLIETO YEpe3 pe3UCTOp, OT HaIlpsDKEHHA Ha
PE3UCTOPE U CONIPOTUBIIEHUSI PE3UCTOPA.

OnbIThI, JAEMOHCTPUPYIOLIUE 3aBUCHUMOCTh AJIEKTPUYECKOTO COIMPOTHUBIEHUS MPOBOJAHHMKA OT €ro
JUTMHBI, TJIOLIAAH MTONEPEeYHOro CeYeHUs U MaTepuaa.

Omnpenenenue yeinbHOro CONPOTUBIIEHUS IPOBOIHUKA.

ITpoBepka npaBuiia CII0KEHUS HAIIPSHKEHNUH TIPU MTOCIIEA0BATENBHOM COEJUHEHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJsl CUIIBI TOKA MIPH MapaJljieIbHOM COEAMHEHUN PE3UCTOPOB.

Onpenenenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHUS HCTOYHUKA TOKA.

[TpoBepka npasun Kupxroda.

ITpoBepka BbInoaHEHMS 3aKk0oHa OMa 1151 [TOJIHOM LIETIH.

W3ydyeHre BOJIbTAMIIEPHBIX XapaKTEPUCTHUK HEJIMHEWHBIX HJIEMEHTOB (JIaMIIbl HAKAJIWBAHUS WIIU
MOJIYITPOBOTHUKOBOTO THOA).



Omnpenenenue pabOTHI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

Omnpenenenre MOIIHOCTH IEKTPUUYECKOTO TOKA, BbIIEIIEMON Ha PE3UCTOPE.

Onpenenenne KIIJ[ narpeBarens.

WccnenoBanue MarHUTHOTO B3aUMOJEHCTBUS MMOCTOSTHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TIOJISl IIOCTOSTHHBIX MarHUTOB MIPH UX OOBEIUHEHUU U Pa3JICIICHUN.

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aMMOJICHCTBHS KATYIIKM C TOKOM M MarHuTa OT
CHUJIBI M HAIIPaBJIEHUS TOKA B KaTYIIKE U OT HAIMUUA (OTCYTCTBHSI) CEpACUHUKA B KaTYIIKE.

N3yuenune AecTBUS MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

KounctpynpoBanue u usydeHue paboThl AJIEKTPOABUTATEINS.

N3mepenne KIIJ[ anekTpoaBuraTeibHON YCTaHOBKH.

OnbITBl IO UCCJEIOBAHUIO SIBJICHUS SJEKTPOMArHUTHOW WHAYKIIMU: HCCIEIOBAaHUE W3MEHEHUM
3HAUYCHUS U HAIPABJICHUS] MHAYKIIMOHHOTO TOKA.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 10 ®U3UKE HA VIJIYBJIIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUAA

W3ydenune pu3nku Ha ypoBHE OCHOBHOTO 0OILIETr0 0Opa3oBaHWs HANPABIIEHO HA JTOCTHM)KEHUE JIMYHOCTHBIX, METApPEJIMETHBIX M IMPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbHI

B pesynbraTte u3yuenus UMK Ha ypOBHE OCHOBHOTO 00IIero o0pazoBaHus y oOydaromerocst OyayT cOpMHPOBAHBI CIIEAYIOUINE JINYHOCTHbIE
pe3yJIbTaThl B YaCTH:
e I)nampuomuueckozo 60CHUMAHUA:

IPOsIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHMCKON (PM3UYECKOMN HAYKH;

LIEHHOCTHOE OTHOILIEHHUE K JJOCTHXKEHUSIM POCCUICKHUX YUEHBIX -(DU3UKOB;
®  2)2pajxcoanckoz2o u 0yxXo6HO-HPAGCHIEEHHO20 60CHUMAHUA:

TOTOBHOCTh K AaKTUBHOMY Y4YacCTHIO B OOCYX/IEHUHU OOLIECTBEHHO 3HAYMMBIX M 3THUECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM INPUMEHEHHUEM
JOCTHOKEeHUH pr3uku;

OCO3HaHHE BaXXHOCTU MOPAJIbHO-3TUYECKUX NPUHIUIIOB B JEATEIHOCTH YUEHOTO;
e 3)acmemuueckozo 60CRUMAHUA:

BOCHPUATHE ICTETUYECKUX KauecTB (PU3NUYECKON HayKu: €€ rapMOHUYHOI'O TOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;
e 4)yennocmu HaAyuHO20 NO3ZHAHUA:

OCO3HAaHME IIEHHOCTH (U3MUECKOM HayKu KaK MOIIHOTO HWHCTPYMEHTAa IIO3HAaHMSI MHUpPA, OCHOBBI Pa3BUTHS TEXHOJOTHH, BaKHeHIen
COCTaBIISIIOLIEH KYJIbTYpBI;

OpHUEHTAIS B ISITEILHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX MPeJICTaBIEeHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOIBI;

pa3BUTHE HAyYHOU JTH0O03HATEIBLHOCTH, HHTEpPECA K UCCIIEI0BATENbCKON e TENIbHOCTH;
e 5)popmuposanus Kynromypul 300p06ba u IMOUUOHAILHOZ0 O1A2ONOTYHUA:

OCO3HaHHE IIEHHOCTH 0€30MacHOro o0pasa >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaKHOCTHU MpaBHUJl 0€30IacHOr0 MOBEIEHUS Ha
TpaHCIIOPTE, Ha IOPOTax, C AEKTPUIECKUM U TEIUIOBBIM 000pPYI0BAaHUEM B IOMAILIHUX YCJIOBUSX;

c(OpMHPOBAHHOCTh HaBbIKA pe(IeKCHH, TPU3HAHKE CBOETO MPaBa Ha OIIMOKY M TAaKOTO KE MpaBa y IpYroro 4eaoBeKa;
® 6)mpyooeozo éocnumanus:

aKTUBHOE Y4YacTHE B PELICHHM NPAKTHUECKUX 33a/1ad (B paMKax CeMbH, 00pa3oBaTeIbHON OpraHM3allid, TOpoja, Kpas) TEXHOJOTMYECKOW U
COLMAJIbHOW HAMpPaBIEHHOCTH, TPEOYIOLINX B TOM YHUCIIE U (PU3MUECKUX 3HAHMIA;

MHTEpEC K MPAKTUUECKOMY U3YUYEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;
e 7)IK0102UUEeCKO20 60CRUMANHUA:

OpHUEHTAIMs Ha MpUMeHeHue (PU3NYEeCKUX 3HAHUH JUIs pelieHus 3a7a4d B 00JIaCTH OKpY>KaloUe cpenibl, MIIaHUPOBAHUS MOCTYIKOB M OIIEHKU MX
BO3MO>KHBIX [TOCJIEACTBH JIJIs1 OKPY’KAIOLIEN CPEIbl;



OCO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOrMYECKUX Mpo0IeM U IMyTel UX PelIeHus;

® 8)adanmayuu K U3MEHANOUUMCA YCAOBUAM COUUATLHOI U RPUPOOHOIL CPEObL:
NoTpeOHOCTh BO B3aUMOACWCTBUM TPHU BBINOJIHEHUH HCCIIEIOBAHUI M MPOEKTOB (U3NYECKON HANpaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSAM
ApYTHX;
MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AESITEeIbHOCTD;
noTpeOHOCTh B (POPMUPOBAHMH HOBBIX 3HAHUH, YMEHUH (POPMYIUPOBATH UICH, TOHATHUS, THIIOTE3bI O (PU3NIECKUX OOBEKTaX U SIBICHUSIX;
0CO3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (DU3UKY;
IUTAHUPOBAHKE CBOETO Pa3BUTHSI B MPUOOPETEHUN HOBBIX (PU3UUYECKUX 3HAHUM;
CTpeMJICHHE aHATU3UPOBATh U BBISABIIATH B3aUMOCBS3H MPUPOIbI, OOIIECTBA U IKOHOMUKH, B TOM YHUCIIE C UCIIOIb30BaHHEM (PU3NUYECKUX 3HAHUH;
OLIEHKA CBOUX JICMCTBUI C yUETOM BIIMSHUS HA OKPYXKAIOLIYIO CPEY, BO3MOXKHBIX TTI00AJIbHBIX MTOCIEICTBUI.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHuss mporpammbl Mo (U3MKE Ha YpPOBHE OCHOBHOTIO oOIIero oOpas3oBaHus y oOywaromierocss OynayT copMHpPOBaHBI
MeTanpeAMeTHbIe Pe3yJbTaThl, BKIIOUYAIONINE IMO3HABATEIbHBIE YHUBEPCAJIbHBIE YUeOHBIE NEHCTBHSA, KOMMYHUKATUBHBIC YHHBEpCAJIbHBIC YYeOHBIC
NEICTBUS, pEryJIATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE JEHCTBUS.

Ilo3HaBaTe/IbHBbIe yHHBepCcAIbHbIe y4eOHbIe AeiicTBHSA
ba3oBble joruyeckue AeficTBus:
BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKH 0OBEKTOB (SIBJICHUI), KIaCCUPUIMPOBATH UX;
BBISBIISATH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTpUBaeMbIX (haKkTaX, JaHHBIX U HAOIIOAEHUSAX, OTHOCAIIUXCS K (PU3HUECKUM SBICHUSIM;
BBISIBJIATh IPUUMHHO-CIICICTBEHHbIE CBSI3U NPH U3yYEeHUH (PU3UYECKUX SBJICHUH U MPOLECCOB, AEIaTh BBIBOABI C UCHOIb30BAHUEM JI€YKTUBHBIX
Y MHIYKTUBHBIX YMO3aKJIIOUE€HUH, BBIIBUTaTh TUIOTE3bI O B3aUMOCBSA3IX (PU3MUECKUX BEIUYUH;
CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pelieHus yueOHOW (u3nyeckoi 3afaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hauboiee
MNOIXOJALIETO C YUETOM CaMOCTOSITENBHO BBIIETIEHHBIX KPUTEPHUEB).
ba3oBrble nccienoBaTe/bCKUe 1eHCTBHA !
MCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS;
MPOBOAMTH 110 CAMOCTOSITENILHO COCTaBJICHHOMY ILJIaHY OMBIT, HECIOXKHBIN (PU3MUYECKUN IKCIIEPUMEHT, HEOOIbIloe HccleAoBaHne (HU3MUECKOro
SIBJIICHUS;
OLIEHUBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, TOJYYEHHYIO B X0JI€ UCCIIEJOBAHUS MU SKCIIEPUMEHTA;
CaMOCTOSITENIbHO (OPMYTUPOBATH 000OIIEHHS U BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEIEHHOTO HAOIIOACHHUS, OTIbITA, UCCIIEIOBAHMUS;
MPOrHO3MPOBATh BO3MOXHOE JAajibHEHIIee pa3BUTHE (PU3UUYECKUX IPOILIECCOB, a TAKKE BBIABUTATH IMPEANOJIOKEHHS] 00 MX Pa3BUTHUU B HOBBIX
YCIIOBUSX U KOHTEKCTaX.
Pabora ¢ nnopmanmeii:



NPUMEHSATH Pa3JInYHbIEe METOBI, UHCTPYMEHTHI M 3alpOChl IPU MOUCKE U 0TOOpe MH(GOPMAIMK MM JTaHHBIX C YYETOM MPEUIOKEHHON yueOHOU
(bu3HIeCcKOoM 3a1a4H;

AHAJIM3UPOBAThH, CHCTEMATU3WPOBATh U MHTEPIIPETUPOBATH MH(OPMALIHIO Pa3IMYHbBIX BUIOB U (OPM MPEICTABICHHS;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO KPUTEPHSIM, TPEATTIOKEHHBIM YUUTEIIEM WU CPOPMYTUPOBAHHBIM CaMOCTOSITEIBHO;

CaMOCTOSTCIIBHO BLI6I/IpaTB OHTI/IMaJIbHyIO q)OpMy HpeﬂCTaBHeHI/IH I/IH(bOpMaI_II/II/I 158 I/IHJIIOCTpI/IpOBaTB pemaeMHe 3a4a4u HCCJIIOKHBIMHU CXEMaMU,
JUarpaMMaMK, HHOHM rpaMKoi 1 MX KOMOWHAIUSAMHU.

KoMMyHuKaTHBHBIC YHHBepcaibHble yueOHbIe JeHCTBHUSA:

B X0/1€ 00CyX/IeHus1 y4eOHOro MaTepuala, pe3yJlbTaToB JJa00OPaTOPHBIX pabOT U MPOEKTOB 3a/1aBATh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMON TEMbI U
BBICKA3bIBaTh UJICH, HAIIEJICHHBIC HA PEIICHUE 3a/1a41 U MOAJIepKaHue OJ1aro)xenaTelbHOCTH OOIIEHUS;

COIIOCTAaBJISITh CBOM CYX/IEHUS C CYKACHUSAMH JIPYTUX YYaCTHUKOB Jiajiora, oOHapy>KUBaTh pa3IMyie U CXOJCTBO NO3ULIUH;

BBIPAJKATH CBOXO TOUYKY 3PEHHUsS B YCTHBIX U IMCbMEHHBIX TEKCTaX;

MyOJIMYHO TPENICTABIIATH PE3YJIbTAThl BHIIOJHEHHOTO (DU3MYECKOTO OIBITa (IKCIIEPUMEHTA, UCCIIeIOBAHUS, TIPOCKTA);

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW M MHIAMBHIyaIbHON pabOTHI P pEIIEHNH KOHKPETHOW (PM3NIECKON TPOOIeMBI;

IPUHUMATh LIEJIM COBMECTHOM [eATENbHOCTH, OPraHU30BbIBaTh JIEHCTBHA MO €€ JOCTHKEHMIO: paclpeiessaTh pojid, 00CYXIaTh MPOLECCHl U
pe3ysbTaThl COBMECTHOMN pabOThl, 00001aTh MHEHHS HECKOJIBKUX JIFOCH;

BBIINOJIHATh CBOIO 4YacTh padOThl, JOCTUIasl KaueCTBEHHOIO pe3ysibTaTa MO CBOEMY HaIlpaBJIIEHHUIO U KOOPAUMHHUPYS CBOU AEUCTBUS C APYTUMHU
YJIeHaMU KOMaH/Ibl;

OLIEHUBATh KAY€CTBO CBOET0 BKJIaJia B OOIIMIA IPOAYKT 10 KPUTEPHUSAM, CAMOCTOATENBHO c(hOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anusi:
BBISIBJISATH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOMIMX JUIsl pelieHusl GU3NYeCKUX 3HAaHUM;
OPUEHTHPOBATHCS B PA3JIMYHBIX MOX0/1aX MPUHATHS pellieHNH (MHIUBUAYalbHOE, IPUHIATHE PEIICHUs B IPpyIIe, IPUHATHE PELICHU TPYyNoi);
CaMOCTOSITENIbHO COCTABIISATh AJITOPUTM peIlIeHUs] PU3NYECKON 3aJjaui WM IJIaH UCCIIEeI0OBAaHUS ¢ YIETOM MMEIOIINUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATH MPEIaracéMble BApUAHThI PELICHUN;
JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
CaMOKOHTPOJIb, IMOLMOHAJIBLHBII HHTEICKT:
JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeUIaraTh IiaH €€ U3MEHEHNS,
OOBSACHATH NPUYUHBI JOCTHKEHUS (HEAOCTHXKEHNUS) pe3y/IbTaTOB ACSITEIbHOCTH, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTHBBI B JAEATEIBHOCTH (B TOM YHCIE B XOJ BBINOJHEHHUS (U3UUYECKOTO HCCIEAOBAaHMS WM IMPOEKTa) Ha OCHOBE HOBBIX
0OCTOSTENILCTB, U3MEHUBIINXCS CUTYAIMH, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIINUX TPYAHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YJIHTATA LIETIU U YCIOBUSAM.
CTaBUTh ce0s1 HAa MECTO JIPYroro YeJoBeKa B X0JIe CIopa UM AUCKYCCUU Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTUKY JAPYroro.
IPU3HABaTh CBOE MPaBO Ha OMIMOKY MPU pelIeHnn GU3NUECKUX 3a/1a4 WK B YTBEPXKACHUAX HA HAYUYHBIE TEMbI U TAKOE K€ MIPaBO JIPYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K koH11y 00y4eHus ¢ 7 knacce peIMETHbIE PE3yJIbTaThl HA YIIyOJIEHHOM YPOBHE JOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYYAOLIMXCS YMEHHMN:

UCTIOJIb30BaTh MOHATH: (PU3MUECKUE U XUMHUYCCKHUE SBJICHHS, HAOIIOJCHNE, SKCIIEPUMEHT, MOJIENb, THIIOTe3a, SAMHUALBI (PU3MUECKUX BEIUYHH,
aToM, MOJIKyJia, arperaTHbIE COCTOSIHMS BemlecTBa (TBEpAOE, )KUIKOE, Ta3000pa3HOE), MEXaHWUYECKOE JBIKEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE,
IPSAMOJIMHEHHOE), TPAeKTOPHUS, PaBHOJEHCTBYIOIIAsA Cul, ledopMmanus (yrnpyras, jaacTudeckas), HeBeCOMOCTb, COOOIIAIONIUECS COCYIbI;

YBEPEHHO pasnuuaTh sABIeHUA (aAnu(@y3us, TEIIOBOE IBUKEHHUE YACTUL[ BEIECTBA, PAaBHOMEPHOE JBUKEHHE, HEPaBHOMEPHOE JBHKEHHE,
WHEpLHMS, B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPABIX TEJ € 3aKPEIVIEHHON OCBIO BpallEHUs, Nepeaadya JaBJICHUS TBEPABIMU TEJIAMH, KUJIKOCTIMU U
razam, atMoc(epHoe JaBICHHE; IIAaBAaHUE TEJ, MPEBPAIICHUS MEXaHUYECKON SHEPTUN) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBICHUE W3YYEHHBIX (U3UUECKUX SIBICHUH B OKpYy’)KarolleM Mupe (B TOM yucie (U3MYECKHE SIBICHHUS B IPUPOE: MPUMEPHI
JBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMHU B KMBOM U HEXUBOM NpPHUpOJE, AEUCTBUE CUJI TSXKECTH, TPEHUS, YIPYTOCTH B IPHUPOJE U TEXHUKE, BIMSIHHE
aTMOC(EepHOTrO TaBJICHUS Ha JKUBOH OpraHu3M, IJIaBaHWE PHIO, PHIYard B TeJe YEIOBEKa), MPH 3TOM IEPEBOAMTH MPAKTHYECKYIO 3a/a4y B yueOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IpU3HAKK) (PU3HUYECKUX SBICHUM;

OIKCBIBATh U3yYCHHbIE CBOIMCTBA TeNl U (PU3UUECKUE SIBICHUS, UCIIONb3Ys (PU3MUECKUE BEIUYMHBI (Macca, 00bEM, MIOTHOCTh BEILECTBA, BpeMs,
IyTh, CPENHAS CKOpPOCTb, CHJIa YIPYTOCTH, CHUJIa TSKECTH, BEC Teja, CHIa TPEHHs, AaBJIEHUE TBEPIOTO Tela, JaBJ€HHE CTOoi0a KHUJIKOCTH,
BBITJIKMBAIOINAS CHJIA, MEXaHW4YecKast paboTa, MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIBI, KOA((UIIUEHT NOJIE3HOTO ACHCTBUS MEXaHU3MOB, KHHETH YeCKast
U TOTEHLUHMaNbHAs 3HEPrus), MpH ONMCAHUM IPABHIBHO TPAKTOBaTh (DPU3MUYECKUI CMBICT MCIIOJIB3YEMbIX BEIMYMH, UX OOO03HAUYEHUS U E€AMHUIIbI
(Gu3nUecKuX BEIWYHMH, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIWYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaUKH M3yYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJITUUHH;

XapaKTepu30BaTh CBOWCTBA TeJl, (PU3NYECKHUE SBJICHUS U INPOLECCHI, UCIOIb3Ys MpaBuia CIOXKEHUS Cuil (BIOJIb OAHOW MpsAMOI), 3akoH I'yka,
3akoH Ilackans, 3akoH ApxuMena, IpaBUIIO paBHOBECHUs pblyara (0JI0Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHMYECKOW HIHEPrHH,
IIPY 3TOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alIUCHIBATh €0 MaTeMaTHYECKOE BBIPAKEHUE;

CTPOUTH MPOCThIE (PUZNYECKHE MOJENN PEATbHBIX OOBEKTOB, MPOLIECCOB M SIBICHUMN, BBIIEIATH MPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIEHHBIE
CBOICTBa 0OBEKTOB, IPOLIECCOB, SBJICHUH, MPUMEHATh PUINUECKHE MOAEIHU AJIs O0OBSCHEHUS (PU3NYECKUX MTPOLIECCOB U PEIICHUs yUeOHbIX 3a/1a4;

OO0BSICHATH (pr3MUECKHEe SIBICHUS, MPOLIECCH U CBOMCTBA TeJ, B TOM YUCIE B KOHTEKCTE CUTyallUd MPAaKTHKO-OPUEHTHPOBAHHOI'O XapakTepa, U
pelaTh KaueCTBEHHbIE 33/1a4M, B TOM YHCie TpeOyrolne YUCICHHOTO OLEHUBAaHUS XapaKTEePHbIX 3HaYeHUH (PU3NYECKUX BEIMYHUH, IPH 3TOM BBIOHUpATh
aJIeKBaTHYI0 (PU3MYECKYI0 MOJEIb, BBISIBIATH MPUUMHHO-CIEACTBEHHBIE CBSI3M W BBICTPaMBaTh JIOTUYECKYIO ILIETIOYKY pPAacCyXIEHUH C OMopoil Ha
M3YYEHHbIE CBOMCTBA (U3NYECKUX SIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pewmath pacy€THele 3anaud (B 2—3 JneicTBHA) MO M3y4aeMbIM TeMaM Kypca (u3MKH, BBIOMpas aaeKBaTHYIO (U3UYECKYI0 MOJENb, C
UCIIOJIb30BaHUEM 3aKOHOB M ()OPMYJI, CBSA3ZBIBAIOIINX (PM3HMUECKUE BEIMUHUHBI, 3aIIUCHIBATh KPATKOE YCIOBUE U Pa3BEPHYTOE PELICHUE 3a/]auH, BBISBIAThH
HEJOCTAalONIMe WM M30BITOUHbIE JlaHHBIE, OOOCHOBBIBATH BBHIOOp METO/Aa pEIIeHHs 3a/ayd, MCIOJIb30BaTh CIPABOYHbIE JAHHBIE, IPOBOAMTH
MaTeMaTHU4YecKue MpeoOpa3oBaHusl U pacy€Thl, OLIEHUBATh PEATMCTUYHOCTh MOTYYEHHOTO 3HAYeHUS (PU3NUECKON BETMYMHBI U ONPEAEATh pa3MEPHOCTb
(u3MuUecKoil BEeTMUMHBI, TOJYYEHHOHN NP peIIeHUH 3a/1a4H;



pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTh MPU MOMOIIN (GU3NYECKUX METOAOB, U IMpeajaraTh OPUEHTUPOBOYHBIN CIIOCOO peIIeHHUs, B
OTIMCAaHUU UCCIICIOBAHMSI PACIIO3HABAThH IPOBEPSEMOE TIPEANOI0KEHHE (TUIIOTE3Y), MHTEPIPETUPOBATH MOTYYCHHBIN PE3yibTaT;

MIPOBOJIUTH OTIBITHI IO HAOIIOMCHUIO (PU3MYECKUX SBICHHH WU (U3MUECKUX CBOMCTB Ten (mud@dy3us, TEMIOBOE pacIIMpEHUE Ta30B, SIBJICHUE
WHEPINUU, I3MEHEHHE CKOPOCTH MPU B3aUMOJICHCTBUU TEJ, Mepeiada JaBJICHUS KHUIKOCTHIO U Ta30M, MPOSBICHUE JIEHCTBUS aTMOCHEPHOTO JTaBJICHUS,
NEHCTBUE TPOCTHIX MEXaHU3MOB): (DOPMYJIHPOBATH MPEANONIOKEHUE (TUIIOTE3y) O BO3MOXKHBIX pe3ysibTaTaX HaOIIOJCHHIA, CAMOCTOSTEIILHO COOMPATh
YCTaHOBKY U3 U30BITOYHOT'O HaOOpa 000py10BaHMS ¥ (POPMYIIMPOBATH BHIBO/IHI,

MIPOBOJIUTh TPSMBIE W KOCBCHHBIC HM3MEpPEHHUS (DU3NYCCKUX BEIUYUH (pacCTOSHUE, MPOMEXKYTOK BPEMEHH, Macca Tena, 00bEM Tena, Cuia,
TeMIlepaTypa, IJIOTHOCTh >KUJIKOCTH M TBEPAOro Teja, CUja TPEHHUS CKOJBXKEHHUS, JABJIEHHWE BO3/1yXa, BBITAIKUBAIOIIAS CHJIA, JEUCTBYIOIIAs Ha
MOTPYKEHHOE B KHJIKOCTh TEN0, KOA(D(MUIIUEHT MOJIE3HOTO JEHCTBHS MPOCTHIX MEXAHU3MOB) C MCIIOIH30BAHHUEM aHAJOTOBBIX U MH(POBBIX MPUOOPOB,
000CHOBBIBATh BBIOOp METOAA M3MEpeHUs, (PUKCUPOBATh MOKA3aHH MPUOOPOB, HAXOJAUTh 3HAYCHHE M3MEPSEMON BEJIWYUHBI C TIOMOIIBIO YCPEIHCHUS
pe3yIbTaTOB CEPUH U3MEPEHUN U OLIEHUBATh MOTPELTHOCTh U3MEPEHUIA;

MIPOBOJIMTH HECJIOKHBIC IKCIIEPUMEHTATbHBIC UCCIICIOBAHIS 3aBUCUMOCTEH (DM3HUSCKUX BEIIMYUH (3aBUCIMOCTH TIyTH PABHOMEPHO JBMKYIIETOCS
TeTa OT BPEMCHH JIBIDKECHUS TeJla, CWJIBI TPEHUS CKOJBKCHHUS OT CHJIBI HOPMAJIBHOTO MaBJICHUS, KadecTBa OOpaOOTKH TOBEPXHOCTEH Tl u
HE3aBHCHUMOCTH CHJIBI TPEHUS OT IUIOIIATU COIPHUKOCHOBEHMS TEJ, CHIIbI YINPYroCTH OT Y/UIMHEHUS MPY>KUHBI, BHITAIKUBAIOLIEH CHIIBI OT 00b&Ma
HNOrpYKEHHOW YacTH Tella U OT IUIOTHOCTHU >KUIKOCTH, €€ HEe3aBHUCHMOCTH OT TUIOTHOCTH Tesa, OT TNyOWHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHIMA
TUTABAHMSI TEJI, YCIIOBUH PaBHOBECHS pbIyara ¥ OJOKOB): COBMECTHO C y4uTelleM (OpMYyJIMPOBATh 3a/1ady U THUIIOTE3y MUCCIICIOBAHUS, CAMOCTOSATEIHHO
MJIAHUPOBATh UCCIIEAOBAHUE, CAMOCTOSITEIIBHO COOMPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY C UCIOJIb30BAHUEM HMHCTPYKIIMH, IPEACTABISITE MOTYYCHHBIC
3aBUCUMOCTHU (PU3UYECKUX BETMYHH B BUJIE TAOIUI] U rpaHKOB, OLIECHUBATh MOTPEIIHOCTH, JIeIaTh BHIBOJIBI 110 pe3yiIbTaTaM HUCCIIEIOBAHMUS;

coOroaaTh MpaBuiia TEXHUKH 0€30MacHOro TpyAa Mpu pabote ¢ 1abopaTOpHBIM 000pYIOBAHUEM;

YKa3bIBaTh MPHUHIUIIBI IEUCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETp, JUHAMOMETP, COOOIIAIOIINECS COCY/bI, OapoMeTp,
phluar, MoJIBMKHBIA U HEMOABMKHBINA OJI0K, HAKJIOHHAS TUTIOCKOCTh;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HU3YYCHHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB M TEXHOJOTMUECKHUX IMPOIIECCOB C OMOPOM Ha UX
omucaHus (B TOM YHCIE: MOAIIUIHUKH, YCTPOWCTBO BOAOIMPOBOAA, THUAPABIMYECKHH mpecc, CU(POH, MaHOMETP, BHLICOTOMEp, MOPIIHEBOW HACOC,
apeoMeTp), UCTIONB3Ys 3HAHUSI O CBOMCTBAX (PU3NUYECKUX SBJIICHUN U HEOOXOAUMBIEC (PU3NUECKHE 3aKOHBI H 3aKOHOMEPHOCTH;

HCIIOJIH30BaTh CXEMbl M CXEMATHYHbIE PUCYHKU U3YYCHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPHUTEIBHBIX MTPUOOPOB U TEXHOJIOTHYECKUX MPOIIECCOB
IIPU PEIICHNH YYeOHO-TIPaKTUUECKUX 3a/1aY;

MPUBOJIUTH TpUMEPHI (HAXOAUTh MHPOPMAIIHIO O MPUMEPAX) MPAKTUYECKOTO HCIOIb30BAaHUS (DU3MUYECKUX 3HAHUIN B MOBCEIHEBHOM KM3HU IS
obecrieueHnss 0OE€30MAaCHOCTH TIPH OOpallleHnH C TpUOOpaMHU M TEXHHYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0POBbsi W COONIOJECHUS HOPM
9KOJIOTUYECKOTO MTOBE/ICHUS B OKPYXKAIOIIECH cpenie;

OCYIIECTBIISATH OTOOP MUCTOUYHUKOB MHGOpMAIUU (pU3NIecKoro coaepkanus B IHTepHeTe, caMOCTOSITeNsHO (GOpMYIHUPYS MOMCKOBBIN 3ampoc, Ha
OCHOBE MMEIOIIUXCS 3HAHUN U MYTEM CpPaBHEHHs PA3IMYHBIX MCTOYHUKOB BBIACIATH HHPOPMAIIHIO, KOTOpas SBISETCS MPOTUBOPEUUBON WIIH MOXKET
OBITH HEJIOCTOBEPHOM;

WCIIOJIH30BaTh TPHU BBITIOJIHEHUH YYEOHBIX 3alaHUN HAYYHO-TIOMYJISIPHYIO JIUTEpPaTypy (U3HUECKOTO COJIEp)KaHHs, CIPABOYHBIE MaTEPHAIIBI,
pecypcbl cetu IaTepHeT, BiiageTh MpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus MHPOPMAIIUU U3 OJTHON 3HAKOBOW CHCTEMEI B APYTYIO;



cO3/1aBaTh COOCTBEHHBIE KPaTKHE MUCHbMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE 2—3 UCTOYHUKOB MH(POPMALIUU (PU3UIECKOTO COAEPIKAHUS, B TOM
yyclie MyOJaMYHO JAeNaTh KpaTKue COOOILIEHUsI O pe3ylbTaTax MPOEKTOB WM y4eOHBIX HCCIEAOBAHUN, IPU 3TOM IPaMOTHO HCIIOJIb30BATh U3y4YeHHBIN
MOHSTUIMHBIN anmapar Kypca (pU3uKU, COMPOBOKAATH BHICTYIUICHHUE MTPE3CHTAIINEH;

IpY BBIMOJIHEHUH Y4EOHBIX MPOEKTOB M WCCIICAOBAHHH pacrpenessTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C IMOCTABJICHHBIMH 3aJadyamH,
CIIEIUTH 3a BBIIOJHEHUEM IlJlaHa JIEHCTBUM, a/JleKBaTHO OLICHMBAThb COOCTBEHHBIN BKJIAJ B JI€ATEIbHOCTh IPYIIIbI, BhICTpaUBaTh KOMMYHUKAaTHBHOE
B3aUMO/ICHCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIHX.

K xoHIy 00yueHus ¢ 8 knacce npeIMETHBIE Pe3yIbTaThl HA YIITyOJIIEHHOM YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUarOIIUXCS] YMEHUIH:

UCIIOJIb30BaTh IMOHATHUS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE [BUKEHHUE aTOMOB UM MOJIEKYJ, arperarHble COCTOSIHUSI BEIIECTBA,
KpHUCTaNINYECKUEe U aMOp(HbIE TeJla, HACBILEHHbIM U HEHACBIIIEHHBIN Nap, COCO0bl H3MEHEHHs] BHYTPEHHEH 3HEpruu, 3JeMEHTapHbIN IEKTPHUECKUIL
3apsijl, NIPOBOJHUKY, MOJYIPOBOAHUKH, TUJIEKTPUKU, UCTOUHUKU MOCTOSHHOIO TOKA, 3JIEKTPUYECKOE M MAarHUTHOE I0JIs, ONTHYECKas CUCTeMa) U
CUMBOJINYECKUH S3bIK (PU3UKH MPU PELICHUH YY€OHBIX M MPAKTUYECKUX 3a]1aY;

YBEPEHHO pa3jinyaTh SBJICHUS (TEIUIOBOE pacIIMpEeHUE (CKATHE), TEIIOBOE PaBHOBECHE, IOBEPXHOCTHOE HATSKEHUE, CMAaUMBAaHUE, KalWJUISIPHbIE
SIBJICHHS, MCTIApEHUE, KOHJCHCAIUS, TUIaBJICHHEe, KPUCTAUTU3AIMs, KUTICHHE, CIIOCOOBI Terionepeadn (TermIonpOBOAHOCTh, KOHBEKIUS, U3ITYYCHHUE),
TEIUIOBBIE TOTEPH, IEKTPU3ALMS TEJ, B3aUMOJICHCTBHE 3apsi/i0B, IEHCTBUS JIEKTPHUUECKOro TOKAa, KOPOTKOE 3aMbIKaHHME, B3aUMOJIEHCTBUE MAarHUTOB,
JieicTBUE MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM) IO ONMCAHMIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
(du3nyeCcKOe SIBJICHUE;

pacrno3HaBaTh IPOSBICHUE M3YYEHHBIX (PU3MUECKHUX SIBICHUH B OKpy)KarolleM Mupe (B TOM uuciae (PU3MYECKHE SIBJICHUS B IPHUPOAE:
IIOBEPXHOCTHBIE M KalUJUIPHbIE SBJICHUS B IPUPOJIE, KPUCTAIIbI B Ipupoae, u3nydenue CoiHia, 3aMep3aHue BoJ0EMOB, MOpCKUe Opu3bl, 00pa3oBaHue
pOCHI, TYMaHa, UHesl, CHeTa, 3JeKTPUUECKUE SBJICHUS B aTMOC(epe, 3JeKTPUIECTBO KHUBBIX OPraHU3MOB, MATHUTHOE 10JIe 3eMIIH, Apeid MostocoB, poJib
MarHUTHOTO TOJIs Ul JKU3HU Ha 3emiie, MOJSPHOE CUSHUE), MPU ITOM IEPEBOJIUTH MPAKTHUUECKYIO 3a/lady B Y4eOHYIO, BBIIEISATH CYHIECTBEHHbIE
cBOICcTBa (IpU3HAKN) PU3NYECKUX SBICHUI;

OINKCBHIBATh HW3yYEHHBIE CBOWCTBA Ted M (U3MUECKUE SBICHUS, HCIOJB3Yys (U3NYECKUE BEIMYUHBI (TeMmepaTypa, BHYTPEHHSS SHEprus,
KOJINYECTBO TEIJIOTHI, padoTa ra3a, yJelbHas TeINIOEMKOCTb BEILECTBa, Y/eIbHas TEIJIoTa IUIaBIeHUs, yelIbHas TEIUI0Ta MapooOpa3oBaHusl, yaeabHas
TEIUIOTa CrOpPaHMsl TOIMBA, KOG (UIIMEHT MOJIE3HOTO IeHCTBUS TEMJIOBOM MAalIMHBI, OTHOCUTENbHAS BIaKHOCTh BO3/yXa, JIEKTPUUECKUI 3apsa, cuia
TOKa, IEKTPUUECKOE HAIPSIKEHHUE, COIIPOTHBIIEHHE NTPoBOAHNKA, DJ[C B 11eNn NOCTOSIHHOIO TOKa, SJIEKTPUYECKOE YAEIbHOE COPOTUBIICHHE BELIECTBA,
paboTa ¥ MOIIHOCTb 3JEKTPUYECKOr0 TOKA), IPU ONMMCAHUM MPABHIBHO TPAKTOBaTh (PU3MUYECKUI CMBICT MCIIOJIB3YEMbIX BEIMUYMH, UX 0003HAYEHUS U
€IMHUILBl (PU3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYIIbI, CBSI3BIBAIOLINE JTAHHYIO (DU3MUYECKYIO BEIHMUMHY C APYTUMH BEIUYMHAMH, CTPOUTH rpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA Tej, (pU3MUEcCKHe SBJICHHS U MPOIECCHI, MCIOJb3Yys OCHOBHBIE MOJOKEHUS MOJEKYJISPHO-KUHETHUECKON Teopuun
CTPOCHHUSI BEIIECTBA, YPAaBHEHUE TEIUIOBOro OajlaHCa, 3aKOH COXPAaHEHMs JJIEKTPUYECKOro 3apsia, 3akoH KyloHa, NPUHIMII CYyNepro3uluu
JNIEKTPUUECKUX MoJiei, 3akoH Oma uia ydacTka 1enu, npaBuwia Kupxroga, 3akon OMa ams nmonHoil nemnu, 3akoH /xoyns-JIeHna, 3aKoH COXpaHEeHHUs
SHEPTUH, NPU 3TOM Pa3INYaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BBIPAYKEHUE;

CTPOUTH MPOCThIE (PU3NYECKHE MOJENN PEaTbHBIX O0BEKTOB, MPOLIECCOB M SIBICHUN, BBIIEIATH MPU 3TOM CYIIECTBEHHBIE M BTOPOCTENECHHBIE
CBOWCTBA 0OBEKTOB, IPOLIECCOB, SABJICHUH, IPUMEHSTH (PU3NUECKHE MOJENH 1751 00bACHEHHUS (PU3NYECKUX MPOLIECCOB U PEIIEHUsS YUeOHbIX 3a1a4;



OOBSICHATH (PU3UYECKUE SABJICHHSI, TPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTYallUi MPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa, U
pelaTh Ka4eCTBEHHbIE 3ajau, B TOM YHCJIE TPEOYIOIIMe YUCICHHOIO OLIEHUBAHUS XapaKTePHbIX 3HAUCHUH (PU3NUECKUX BEJIUYMH, IIPU ITOM BBIOUPATh
a/IeKBaTHYI0 (DU3MUYECKYI0O MOJIeNb, BBIABIATH MPUUMHHO-CIECICTBEHHbIE CBA3M W BBICTPAUBaTh JIOTMUYECKYIO IEMOYKY pPAcCyXIEHUI ¢ Omopoi Ha
U3yYEHHBIE CBOICTBA (PM3NYECKUX SIBICHUM, (PU3NUECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO peIIaTh pacu€THBIC 3a7aud (C OMOpoil Ha 2—3 ypaBHEHHs) IO U3y4aeMbIM TeMaM Kypca (pU3HKH, BHIOMpAs aAeKBaTHYIO (PH3UYECKYIO
MO/JIEJIb, C UCII0JIb30BAaHUEM 3aKOHOB U (hOPMYJI, CBSI3bIBAIOLINX (PU3NUYECKHUE BEIMUMHBI, 3aIIMChIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE PELICHHE 3a1auH,
BBISBIIATh HEJOCTAIOIINE WIIM M30BITOYHbIE JaHHbIE, 00OCHOBBIBATh BHIOOP METOJAa pEleHMs 3a/lauM, UCIIOJIb30BaTh CIIPABOYHbIE JaHHbIC, IPUMEHSITh
METO/BI aHAJIM3a Pa3MEPHOCTEH, MCIOIb30BaTh Tpaduueckrue METOABl PElIeHUs 3alad, MPOBOAUTH MaTeMaTHYEeCKHe MpPeoOpa3oBaHUS U PacuéThl,
OLIGHUBATh PEATMCTUYHOCTH MOJYYEHHOTO 3HAYCHHUs (PU3UUECKON BEIMYMHBI U OINPENENATh Pa3MEPHOCTh (PU3NYECKON BEIMYUHBI, MMOTYYCHHOH MpHU
pELICHUH 3aJ]aui;

pacrio3HaBarh Mpo0JIeMbl, KOTOPblE MOXKHO PEIIUTh IPU MOMOIIM (PU3MYECKHX METOAOB, U MpeasaraTb OpUEHTUPOBOYHBIN CIIOCOO pelieHus, B
OINMCAHUU UCCIIEJOBAHMSI PACIO3HABATh POBEPSEMOE MPEATION0KEHHE (TUIIOTE3Y), UHTEPIIPETUPOBATH ITOTYUEHHBIN pPe3yNbTarT;

IPOBOJUTH OIBITHI MO HAOIOACHUIO (PU3MUECKUX SBICHUN WM (U3NUYECKUX CBOWCTB TeNl (KAlWUISPHBIC SIBJICHUS, 3aBUCUMOCThH JaBJICHUS
BO3/yXa OT ero o0bEMa M TeMIepaTypbl, CKOPOCTU Ipolecca OCThIBaHMs (HarpeBaHMs) NMpH H3IY4YEHUM OT ILIBeTa H3Iydaroleil (moriouiaromieil)
IIOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOABI OT TEMIEpaTypbl JKUAKOCTH M IUIOMIAJM €€ IOBEPXHOCTH, S3JIEKTpU3alMs Tell M B3auMoJeicTBUE
JIEKTPUYECKUX 3apsI0B, B3aUMOJICHCTBUE MOCTOSHHBIX MAarHWTOB, BU3YyalM3alsi MAarHUTHBIX IOJIEH MOCTOSHHBIX MAarHWTOB, AEMCTBHSI MarHUTHOTO
[OJIi Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuWTa, CBOMCTBA 3JIEKTPOJBUIATENSl IOCTOSHHOTO TOKa): (OPMYIUpPOBATH IPOBEPSEMOE
HpPEANoNoKeHue (TUI0Te3y) O BO3MOXKHBIX Pe3ysibTaTax HaOJIOJeHUH, CAMOCTOATENbHO COOMPATh YCTAHOBKY M3 M30BITOYHOI0 Habopa 000pya0BaHuUs,
OIKCBIBATH XOJ1 OIbITA U (POPMYIUPOBATH BBIBOJIBI;

IIPOBOAMTH NMPSIMbIE U KOCBEHHbIE U3MEPEHUS PU3NYECKUX BEJIMYUH (TeMIIepaTypa, OTHOCUTENIbHAS BIIAXXHOCTh BO3/lyXa, CHJIa TOKa, HaNpsKEHHE,
ylenabHas TEIJIOEMKOCTh BEIIECTBA, CONPOTUBICHUE MPOBOJHHUKA, pabOTa M MOIIHOCTb AJIEKTPUYECKOTO TOKA) C HMCIOJIb30BAHHUEM AaHAJIOTOBBIX U
U(POBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP METO/Aa M3MEPEHHUs, (PUKCUPOBATh MOKa3aHUS NPUOOPOB, HAXOAUTh 3HAUEHUE M3MEPSEMON BEIMUYUHBI C
IIOMOUIBbIO YCPENHEHUS PE3YIbTATOB CEPUH U3MEPEHUI U OLIEHUBATh MOIPEIIHOCTh U3MEPEHUI;

IPOBOAMUTH AIKCIEPUMEHTAIbHBIE MCCIEI0BAaHUS 3aBUCUMOCTEH (M3MYECKUX BEIUMYMH (3aBUCMMOCTH JABJIEHUS BO3JlyXa OT €ro oobéMa H
HarpeBaHusl WM OXJIAKIACHMsSI, MCCIEI0BaHUE SIBIICHUS TEIUIOOOMEHA NP CMELIMBAHUU XOJOJIHOM M Topsiued BOJABI, 3aBUCHMOCTb COIPOTUBIICHUS
IIPOBOJHMKA OT €r0 JJIMHBI, IJIOUIAN MONEPEYHOr0 CEYEHHs U YAEIbHOIO CONPOTUBIICHMS BEILIECTBA IPOBOJHMKA, CHIIBI TOKA, MPOTEKAIOIIEr0 Yepes3
IPOBOJHUK, OT HANPSDKEHUS HAa MTPOBOIHUKE, UCCIIEOBAHUE TOCIIE0BATEILHOTO U MapalIeIbHOTO COEAUHEHUH IPOBOJHUKOB): COBMECTHO C YUUTENIEM
(GopMynHupoBaTh 3a7ady M THUIOTE3y UCCIEI0BaHMs, CaMOCTOSTENBLHO IUIAHUPOBATh UCCIEAOBAaHHE, CAMOCTOSTENBHO COOMPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY C HCIOJIb30BAHUEM HMHCTPYKLHHU, MPEICTABIATh MOJyYEeHHbIE 3aBUCUMOCTH (DU3HUECKUX BEJIMYMH B BHUJE TaONIUIl U IrpaduKoOB, OLEHUBAThH
MOTPEIIHOCTH, AENaTh BBIBOBI IO PE3YJIbTaTaM MCCIEAOBAHNUS;

colOuro1aTh MpaBuiia 6€30MacHOro Tpy/a Npu padboTe ¢ 1abopaTOpHBIM 00OPYIOBAHUEM;

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB, TEXHUYECKUX YCTPOWCTB M TEXHOJOIMUYECKHUX IPOLECCOB C OMOpPOM Ha HX
onucaHus (B TOM 4YHCIE: CHCT€Ma OTOIUIEHHMsI JOMOB, TUTPOMETp, NapoBas TypOMHA, aMIEpPMETP, BOJIBTMETP, CUETUMK AIIEKTPUUYECKOW SHEPTHH,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTeNIbHbIE 3JIEKTPONIPUOOPHI (IPUMEPHI), TPETOXPAHUTENU U X IPUMEHEHHE B ObITY U TEXHUKE, TPUMEHEHHE



MOCTOAHHBIX MAr"HuTOB, JJICKTPOMArHUTOB, OJJICKTPOABUIATCIIL IMOCTOSAHHOI'O TOKa), HCIIOJIb3Yysl 3HaHUuA O CBOMCTBAxX (I)I/ISI/I‘-IGCKI/IX ﬂBHeHI/Ifl,
HeoOXoauMBbIe (PU3NUYECKHE 3aKOHBI M 3AKOHOMEPHOCTH;

pacro3HaBaTh IPOCThIE TEXHUYECKHE YCTPONCTBA U U3MEPUTEIbHBIE MPUOOPHI MO CXEMaM U CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, THTPOMETpP, JBHUraTeib BHYTPEHHETO CTOPAHMsI, 3JIEKTPOCKOI, PEOCTaT), COCTABJISATh CXEMBI JJICKTPUYCCKUX IIeTel C
MIOCJIEIOBATENBHBIM M TapauIeIbHBIM COSAMHEHUEM DJIEMEHTOB, pa3jinyasi yCIOBHBIE 0003HAUYEHUS IJIEMEHTOB JJIEKTPHUECKUX LIETeH, HCIOIb30BaTh
CXEMbl U CXEMaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKHX YCTPOMCTB, U3MEPHUTEIBHBIX NMPUOOPOB M TEXHOJOTHYECKHUX IPOILIECCOB MPHU PEIICHUU
yueOHO-TIPaKTHUECKHX 3a]1a4;

NPUBOIUTH TpUMEPHI (HaXOAUTh MH(POPMAIUIO O MPUMEPAX) MPAKTHYECKOTO UCIOIb30BaHUS (PU3NYECKUX 3HAHHWN B MOBCETHEBHOM >KU3HU IS
obOecrieueHrss 0€30MaCHOCTH MpU OOpalleHWd ¢ NpudOpaMu W TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS M COOJIIOJICHUS HOPM
9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY>KaIOILIEH cpee;

OCYIIECTBIISAITh MOUCK HH(POpMAINKU (U3HUECKOro coaep:kanus B MHTepHeTe, camMocToATenbHO (OPMYyNUpPYs MOUCKOBBIM 3ampoc, Ha OCHOBE
HUMCHOIIUXCA 3HAHUU U CpaBHCHHA OOIOJIHHUTCIBbHBIX HCTOYHHWKOB BbLIACIIATH I/IHCI)OpMaHI/IIO, KOTOpas SABJIACTCA HpOTHBOpeHHBOﬁ WIA MOXET OBIThH
HEJIOCTOBEPHOM;

UCIIONIb30BaTh NPU BBINOJHEHUHM YYE€OHBIX 3aJaHUl HAYYHO-TIOMYJISAPHYIO JHUTEpaTypy (U3MUECKOTO COJEp’KaHUs, CIPABOYHBIE MaTepHalbl,
pecypcbl cetu IHTepHeT, BiaeTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIIMK U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CcO31aBaThb COOCTBEHHBIE ITMCHbMEHHBIE U KpaTKU€ YCTHBIC COO6HICHI/I$I, 0606111219[ I/IH(l)OpMaIII/IIO N3 HCECKOJIBKUX HCTOYHUKOB (bl/I3I/I‘~I€CKOI‘O
COACPpIKaHuA, B TOM YUCJIIC HY6J'II/ILIHO MNpEACTaBIATH PE3YJIbTAThI HpOGKTHOfI NI HCCHGI[OB&TGHLCKOﬁ ACATCIIBHOCTH, IIPU 3TOM I'PaMOTHO HCII0JIb30BATh
M3YYCHHBIN MOHATUITHBIN anmapaT Kypca GU3UKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3EHTAIUEH;

IOpU BBIOJHEHUH Y4E€OHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3NYECKUX IMPOLECCOB paclpeneisTh OO0S3aHHOCTH B TpPYyMIE B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3aJladaMU, CJIICAUTH 3a BBIIIOJIHCHHEM IIJIaHa HeﬁCTBHﬁ U KOPPCKTUPOBATH C€ro, aJC€KBATHO OLCHHBATH COOCTBEHHBIN BKJIad B
ACATCIIBHOCTD I'PYIIIbI, BRICTpauBaTh KOMMYHUKATUBHOC B3&I/IMOI[CI>1CTBPIG, MMPOSABJIAA TOTOBHOCTE pa3pCliaTh KOH(i)J'II/IKTBI.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m Kontpoabneie | IIpakruueckue
NporpamMMbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. ®u3uka u eé poJib B NO3HAHMH OKPY:KAKOIIEro MUpa
1.1 dusnka — HayKa 0 MPUPOJIC 2
1.2 dusnueckue BEINUNHLI 4 3
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro no pazneny 8
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
2.1 CrpoeHue BemiecTBa 2 1
JBH>XeHue 1 B3aUMOJICHCTBUE YACTHIL
2.2 4 2
BEIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1
Hroro no pazneny 7
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHH4eCcKOe OBMKEHUE 10 2
3.2 Wuepuwmsi, Macca, IIIOTHOCTh 9 1
3.3 Cuta. Bunsr cun 15 1 3
Hroro mo pazueny 34
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpAbIMU 5 2
' TeJIaMH, )KUIKOCTSIMH U Tra3aMHu
4.2 JlaBiieHre KHJIKOCTH 6




4.3 ATMoOcdepHOe TaBIeHHE 5} 1
44 I[eﬁCTBlfe JKMJIKOCTH U Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJIO

Hroro mo pazneny 28

Paszgea S. Pa6ora u MOIHOCTh. JHEPrust
51 Pabora 1 MomHOCTH 6 1
5.2 [IpocThie MeXaHU3MBI 8 2
5.3 MexaHuueckasi SHeprus 5 1

Hroro no pazneny 19

Pasnen 6. [loBTopuTe 1bHO-00001IAK0IINIT MOAYJIb
6.1 [ToBTOpUTENBEHO-0000IIAIOIINN MOTYITH 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 23




8 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchI
Paznen 1. TensioBuIe ABJIeHUSA
1.1 CtpoeHue U CBOIMCTBA BElECTBA 6
1.2 TenoBbie porecchl 33 1 6.5
Utoro no pazneny 39
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
91 DNeKTpUUECKUe 3apsiabl. 3apsKCHHBIC 9 1
' Tea U UX B3aMMOJIEHCTBUS
2.2 [ToCTOSIHHBIN IEKTPUUECKUI TOK 31 10
2.3 MarHuTHBIC SIBJICHUS 11 2 4
24 DNeKTpOMarHuTHAsE MHIYKIIHS 7 1
Wroro mo paszneny 58
Pa3nea 3. IloBTopuTte/ibHO-000011aI0IM I MOYJIb
3.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOTYIIb 5
Hroro no paszneny 5
OBILIEE KOJIMYECTBO YACOB I1O
- 102 5 22.5

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KosmyecTBo yacoB DJIEKTPOHHbIE
Ne HMara nugposbie
Tema ypoka Konrpoabnbie | IlpakTuueckue
n/n Bcero H3YyYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 ®dusuka — HayKa o npupoje. ABieHus 1
MIPUPOJIBI
2 Ou3nyecKue sIBICHUS 1
duznyeckue BeIUYUHbI. Pa3MepHOCTb.
3 ®dusnueckue npudopsl. [lorpemnoctu 1
MIPH TPSMBIX U3MEPECHHSIX
VYpok-uccnenosanue "M3mepenue
4 JIMHEWHBIX pa3MEPOB TEI U 1 1
IIPOMEXYTKOB BpeMeHH"
5 JlaboparopHas pabora "M3meperne 1 1
00BEMa KUIKOCTH U TBEPAOTO Tema"
6 JlabopaTtopHas pabota "OnpeneneHue 1 1
pa3MepoB Majbix Tei. Merop psioB"”
Mertoapl HaygHOTO TI03HaHUs. Onrcanue
7 (U3NYECKUX SIBICHUH € TOMOIIbIO 1
Mojelen
Ypok-uccnenosanue "lIposepka
3 TUIIOTE3BI: AAJBHOCTD MONETA MIApHKa, 1 1
MYLIIEHHOTO TOPU30HTAIBHO, TEM
Oosblire, yeM OoJblIe BHICOTA ITycKa"
Crpoenue BemecTBa. ONBITHI,
9 JOKa3bIBAIONINE TUCKPETHOE CTPOCHHE 1
BelIecTBa
10 JlabopaTtopHas pabora "OreHka 1 1

JTuaMeTpa aToMa MEeTOJOM PSIOB (C




UCTOJb30BaHueEM (oTorpaduii)”

11

Ypok-uccnenosanue "HabmroneHue
TEIUIOBOTO pacCHIHpPEHus Ta30B. ONBITHI
110 OOHAPYKEHUIO ICUCTBUS CUIT
MOJIEKYJISIPHOTO IIPUTSKEHUS"

12

JIBH>KEeHME YacTull BELIECTBA.
Huddyszus. BpoyHoBckoe nBHKEHHE

13

Ypoxk-uccnenoanue "Habmonenue u
00BsICHEHNE OPOYHOBCKOTO TBUKCHHUS H

nudysmn"

14

BzanMmoneiicTBHe yacTUI] BEIECTBA:
MIPUTSDKEHUE U OTTAJIKMBAHUE

15

ArperaTHble COCTOSIHHSI BEIIECTBA.
OCco0OEHHOCTH arperaTHbIX COCTOSTHUI
BOJBI

16

Mexanunueckoe asuxenue. I1yrs,
TpaeKTOpHs, IEpEMEILICHUE

17

PaBHOMEpHOE U HEpaBHOMEpPHOE
nekenne. CKopocTh

18

HaxoxzeHune ckopocTH, IIyTH U BPEMEHU
IIPY PABHOMEPHOM IPSMOJIMHEMHOM
JBHKECHUH

19

JlabopaTopHas pabota "OnpeneneHue
CKOPOCTH PAaBHOMEPHOTO JBHKEHUS"

20

I'paduku npsmonuHetHOTO
PaBHOMEPHOTO JIBUKEHUS

21

Pemenne 3amau mo teme "Pacuer
cpeaHen ckopocTu"

22

JlabopaTtopHas pabota "OnpeneneHue
CpeIHElN CKOPOCTH CKOBbKEHHUs OpycKa
WJIM [IapHKa 110 HAKJIOHHOW miockocTu"




23

OTHOCUTENBHOCTE ABMKEeHUA. CII0KEHME
CKOPOCTEH IpU NapalIeIbHOM
JIBUKECHUU

24

[Tonyyenue u ananus rpauKkoB
3aBHCUMOCTH ITYTH U CKOPOCTH
JBYKEHUS OT BpEMEHU

25

Pemenue rpaduueckux 3aaad mo teme
"Mexanuka. PaBHOMepHOE
NPSAMOJIMHEHOE ABUKEHHE"

26

SBnenue nHepuu. 3aKOH HHEPIUU

27

BSaHMOHCﬁCTBHe TCJ KaK IIPpUYrHa
HU3MCHCHUA CKOPOCTH. Macca Tena Kak
MCpa MHEPTHOCTHU TCJIa IIPpHU
IMOCTYNaTCJIbHOM ABUIKCHUU

28

VYpok-uccnenosanue "CpaBHEHHE MaccC
10 B3aMMOJICUCTBHIO Tel"

29

IlnoTHOCTH BeliecTBa

30

JlabopaTtopHas pabota "OnpeneneHue
MJIOTHOCTH TBEPOTO Tea"

31

Pemtenue 3amau mo treme "Macca tena.
ITimorHOCTE BemecTna"

32

Cwmecu u craBbl. [loBepxHOCTHas u
JIMHEHHAs MIIOTHOCTh

33

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
Teme "dusnka — HayKa 0 IPUPOJE.
[TepBoHavanbHbIE cBeleHUs 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOCHHUHU BEUIECTBA.
Mexanuka"

34

KonrtponsHas pabora no teme "®Pusuka
— Hayka o npupoze. llepBoHavanbHble
CBe/IeHUs] 00 aTOMHO-MOJIEKYJIIPHOM




CTpPOEHMHM BelllecTBa. MexaHuka"

Cumna. SIBnenue tarorenus. Cuina

35
TSKECTH

36 N3o6paxenue cun. Pemenue 3aga4 mo
teMe "OnpeneneHue Cuibl TsokecTu"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec Tema. U3mepenue cun. Jfunamomerp
Ypoxk-uccnenoanue "Habmonenue

39 M3MEHEHHSI CKOPOCTHU TPU
B3aUMOJCHCTBUU TEN"

40 Pemenue 3anay no teme "Cuna
ynpyroctu. Bec tena"

Jlaboparopuas padota "ONBITEHI,

41 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pacTspkeHus (aedopmariiu) NpyKuHbI OT
MPUIIOKEHHON CUJTbI"

42 Cuna tpenus

43 Cnosxenue cuil. PaBHoencTByoIas
cuia

44 Pemenue 3amau no reme "Crnoxenue
cwi. PaBHOzelicTBYOIIas cuma"
Pemrenue 3agau o reme

45 "B3aumopeiictBue Ten. Cuibl B
MexaHuke"

Pemenue 3amayd mo reme "Cuita TpeHus'.

16 Ypoxk-uccienoBaHue 1Mo TeMe
"HccaenoBaHue 3aBUCUMOCTH CHIIEI
TPEHUs OT TUIOMIAN COMTPUKOCHOBEHHUS"
JlabGopaTtopHas padota "OTBITHI,

47 JIEMOHCTPHPYIOIINE 3aBUCUMOCTD CHIIBI

TPCHUSA CKOJIBXKCHUA OT CUJIbI JABJICHUSA




U XapaKTepa COMPUKACAIOLIUXCS
nosepxHocren"”

Pemenue 3agay no reme

48 "B3aumoneiictBue Ten. Cuibl B
MexaHuke"

49 KonrponsHas pabora o Teme
"B3aumoneiictBue Ten"

50 JlaBiieHue TBEPIBIX Tel

51 Ypoxk-3kcnepumerT "CrnocoOsbl
oTpezieNieHus JaBlIeHUs TBEPIOTo Tema"

59 Ypok-uccrnenoBanue "3aBUCUMOCTh
JABJICHUS ra3a OT TeMIeparypsl”

53 JlaBieHune )KUIKOCTEH U Tra30B. 3aKOH
[Tackans

54 [TneBMaTH4eckue yCcTponcTBa

55 3aBUCUMOCTD JaBJICHUS KHUAKOCTH OT
TITyOUHBI

56 I'mnpocraTnyeckuii napamoke

57 Ypok-nipoekt "U3yuenune
cooOmiarumxcs cocyaos"

58 VYpoxk-koHpepenuus "I'napaBianueckue
MEXaHU3MbI"

59 Hcnonb30BaHre BHICOKUX JIaBICHUN B
COBPEMEHHBIX TEXHOJOTHSIX

60 Pemenne 3agau mo teme "JlaBieHue
JKUIKoCTH"

61 ATMocdepa 3eMiu ¥ IPUUHUHBI €€
CYLIECTBOBAHUS

62 Ypok-uccnenosanue "l[IposiBnerne

nencTBus arMocepHoTo AaBiaeHUs"




63

W3mepenune atMochepHOro J1aBiIeHHUS.
OmnsiT Toppuuennu

64

3aBHCUMOCTBH aTMOC(EPHOTO JTaBICHUS
OT BBICOTHI HAA YPOBHEM MOPs.
[TpuGops! s u3MepeHust aTMOCHEPHOTO
JaBIICHUS

65

Bapomertp-anepoua. AtmocdepHoe
JaBJICHHE HA Pa3JIMYHbIX BBICOTAX

66

Brrrankusaromias cria. 3aK0H
Apxumena

67

Pemenue 3amau nmo treme "3akoH
Apxumena"

68

Ypok-uccienoBaHue
"DKcnepuMeHTaIbHOE OOHAPYKEHHE
NEHCTBUS )KUKOCTH U ra3a Ha
MOTPYKEHHOE B HUX TeN0"

69

JlaboparopHas padota "Omnpenenenue
BBITAJIKUBAIOLIEH CHIIBI, AEHCTBYIOIIEH
Ha TeJo, MOTPYKEHHOE B KUJIKOCTD"

70

IlnaBanue Ten

71

JlabopaTtopHas pabota "HccnenoBanue
3aBHCHMOCTH Beca Teja B BOJIE OT
o0BeMa MOTPYKEHHOU B KUIAKOCTh YaCTH
Tena"

72

BO3,Z[YXOHHaBaHI/IC. IInaBanue CyaoB

73

Pemenue 3amau mo treme "3akoH
Apxumena. YcioBus miiaBanus ten"

74

Pemenune 3agau mo teme "JlelicTBue
KUJKOCTHU U T'a3a Ha OTPYKEHHOE B HUX
Teno"

75

Ypok-nipoekt "KoHcTpynpoBaHue




apeoMeTpa WU JIOAKU U OIpeNeIcHUE
Ipy30M0bEMHOCTH"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

76 teme "JlaBieHue TBEPAbIX Tell,
JKUIKOCTEH U ra3oB"
KonrponsHas pabora o Teme

77 "JlaBiieHHE TBEPIBIX TEN, )KUJIKOCTEH U
ra3zoB"

78 Mexanunyeckas padborta

79 MoIHOCTb

80 Pemenue 3anay Ha onpenenenne paboThl
Y MOIITHOCTHU

81 PaboTa crIIbI TSKECTH M CHITBI TPEHUS
Ypoxk-uccienoanue "Pacuét MOIIHOCTH,

82 pa3BUBaEMOM IIPH MOIBEME TI0
nectauie"”

83 IIpocTeie MexaHU3MBI

84 MowmeHT cuinsl. [IpaBuino MOMEHTOB
JlaGopatopHnas padora "H3yueHue

85 TIpaBWJIa pbIYara Jiisi OJIBHKHOTO U
HETIOJIBUYKHOTO OJIOKOB"

86 "3o0TOE MIpaBMIIO" MEXaHUKHU
Pemenue 3anay no teme "3omnotoe

87 npaBwiio MexaHuku'" / Beepoccuiickas
IpoBepoyHas pabora
Pemtenne 3amay mo reme "Pabora cuibl

88 TSOKECTH M CHJIBI TpeHUA" /
Bcepoccuiickas npoBepouHas paboTta
VYpoxk-mipoekt "IIpoexTupoBanue

89 MOJIMCIACTOB C 3aJaHHBIMU

napaMmerpamu”




90

VYpox-konpepenuus "[IpocTsie
MCXaHHU3MHBI B 6BITy, TCXHHUKCE, KUBbIX
opranusmax"

91

KoaddummenT monesnoro neicTBus
MIPOCTHIX MEXaHU3MOB

92

Jlaboparopuas pabota "Onpenencaue
KIIJI mnogBU>XHOTO W HETIOIBUKHOTO
0110K0B"

93

Mexanunyeckas sHeprus. Kunernueckas
Y NOTEHLMAJIbHAS SHEPTUs

94

3aKOH COXpaHEHUs] MEXaHUYECKOM
SHEPTHU

95

YPOK-3KCIIEPUMEHT
"DKCIIEpUMEHTAJIbHOE ONPEACIICHHUE
W3MEHEHHUS KUHETUYEeCKOU 1
MOTEHIIMATIBLHON SHEPTUU TIPU
CKaThIBAaHUM TEJIA MO0 HAKIIOHHON
TJIOCKOCTH"

96

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
teMe "Pabota n MouHoCTh. DHEprus"

97

KonTponbnas padota no teme "Pabota u
MOIIHOCTb. DHEprus"

98

Pabota ¢ TekcTaMu o TeMe
"MexaHn4yeckoe IBUxKeHue"

99

Pa6ora c Tekctamu 1o teme "CtpoeHue
BeniecTa”

100

Pabora ¢ Texcramu o Teme "CHiibsl B
npupone”

101

PaGora ¢ Texctamu o Teme "JlaBaeHne
TBEPIBIX TEJ, )KUJKOCTEN U ra3oB"

102

Pabota ¢ Tekcramu o Teme "DHeprusi.




[Ipoctbie MexaHU3MBI"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

23




8 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara ugposbIie
w/n Tema ypoxka Beero KonTpoabubie | IlpakTuueckue IZ/IISy‘leHI/IH 26[?;1;0B3Teﬂbﬂme
padoThI padoThI pecypenI
OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHBIC 1
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopaenu TBepaOro, KUAKOTO U 1
ra3o00pa3HOro COCTOSIHUH BEIIeCTBa
Ypok-koHpepeHIus
4 "Kpucrammmdeckue u amophHbIC Tena. 1
I'paden. Ilomyuenne nCKycCTBEHHBIX
anmasoB"
5 CMaunBaHue U KallWJUISIPHOCTb. 1
[ToBepXHOCTHOE HATS)KEHUE
6 TemutoBOE pacIipeHne 1 CKaTrue 1
Tennosoe neukenue. Temmeparypa 1
TemnepaTypHbIe Kbl 1
9 BuyTpeHHsIst aHeprus u cnocoObl eé 1
U3MEHEHUS
10 Buasl Tennonepenaun 1
VYpoxk-koudepenuus "McnonabzoBanue
1 TEIUIOBBIX CBOMCTB BEIIECTB U 1
MaTepHaJoB B LENAX
sHeprocoepexeHus"
12 KonnuectBo TernoTsl. Y aenbHas 1
TETJIOEMKOCTb
13 VYpoxk-uccnenosanue "[IpoBepka 1 1




TUIIOTE3bI JINHEWHON 3aBUCUMOCTH
JUIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUYECKON TpyOKe OT
TeMneparypol”

14

YpaBHEHHE TEIJIOBOTO OaaHca.
Temoo0MeH ¥ TEIJIOBOE paBHOBECHE.
3akoH Herorona—Puxmana

15

JlaGopaTtophast pabota "HcciaenoBanue
SIBJICHHS TETUIO0OOMEHA MpH
CMEILIMBAHUM XOJOAHOM U ropsiueit
BOJLI"

16

Pemenue 3amay no treme "TerioooMeH
Y TEIJIOBOE paBHOBecue"

17

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TETUIOTHI, MOJTYYEHHOTO
BOJIOM NpU TEIIOOOMEHE C HarpeThIM
METaJUIMYECKUM IWIHHAPOM"

18

[ImaBnenne n oTBEpAEBaHUE
KPUCTAJJIMYECKHUX BEIIECTB. Y JeNbHas
TEIUI0TA TJIaBJICHUS

19

Pemenne 3amau nmo treme "IlnaBiaenne u
OTBEpJIeBaHUE KPUCTATUIMYECKUX TeT"

20

JlaGopatopHas pabota "Onpeznenenue
yJIeNbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

21

Ypok-uccnenosanue "CpaBHeHue
IIPOLIECCOB IJIaBJICHUS
KPUCTAJTIMYECKHX TEJ U pa3MIT4eHUs
IpY HarpeBaHuu aMop(pHbIX Ten"

22

[TapooGpazoBaHue U KOHJEHCAIUS.
Hcnapenune

23

Kunenue. Y nenpHas Temnora
napooOpa3oBaHus. 3aBUCUMOCTh




TeMIIEpaTypbl KUIIEHHUS OT
aTMoc(hepHOTro JaBICHHUS

Pemenue 3a1ay o reme

24 "ITapooOpa3zoBanue u kuneuue"
VYpok-uccnenoranue "O0bsicHEHUE

25 3aBUCHUMOCTH TEMIIEPATypPhbl KUIICHUS 1
OT J1aBJieHUs"

26 HacplieHHbIil 1 HEHACBIEHHBIN Iap.
BiasxxHoCTh BO311yXa
BitaxxHOCTB BO311yXa 1 €€ U3MEPEHHUE.

27 JlaboparopHas pabota "Onpenenenue 0.5
OTHOCHUTEJIbHOM BJIAXXHOCTH BO3ayXa"

28 Pemenue 3amay no reme "BaaxHocTs"
Pemenue 3a1au 1 aHanu3 CUTyalui,

29 CBSI3aHHBIX C SBIICHUSIMU HCIIAPEHUS U
KOHJICHCAIIUU

30 DHeprus TOmIuBa. Y IeibHas TeroTa
CropaHus

31 [TpuHIMIIBI paOOTHI TETIIIOBBIX
JIBUTATEICH

32 [TapoBas Typ6una. /IBurarens
BHYTPEHHETO CrOopaHus

33 KIIJI TemmoBoro aABuraTelis

34 Pemenue 3amgau o teme "KII/]
TEIJIOBOrO ABUTATENS"
VYpok-koHpepenius "Temnoele

35 JIBUTATEIH | 3aIUTa OKPYKAFOIIEH
cpenpr"”

36 TernoBbie MOTEPH B TETIOCETSIX

37 3aKOH COXpaHEeHHMsI U MTPEBPALCHHS

SHEPTHUU B MCXaHUYCCKUX U TCIIJIOBBIX




nporeccax

38

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
teMme "TemnoBrsle siBiaeHus. 3MeHeHue
arperaTHbIX COCTOSIHUH BeriecTa"

39

KonTtponsnast pabora o Teme
"TemioBble siBJIeHUS. MI3MeHeHne
arperatHbIX COCTOSIHUH BelecTBa'

40

Onekrpusanys Tei. [[Ba poaa 3apsaoB

41

Ypoxk-uccnenosanue "Hccnegopanue
CIoco0O0B pa3IUYHBIX BEIIECTB
Ha’JICKTPU30BBIBATHCS "

42

B3aumopelicTBue 3apsHKEHHBIX TE.
3axoH Kynona

43

DnekTpuueckoe noje. Hampsok€HHOCTH
anexkTpuyeckoro mois. [puHnun
CYTNEPHO3UINH SICKTPUUECKUX MONEeH

44

Hocurenu snexkTpuyeckux 3apsioB.
OnemeHTapHbIN 3apsan. CTpoeHue
aToma

45

3aKOH COXpaHEHHUS JICKTPUIECKOTO
3apsia

46

[IpoBOIHMKH, AUDIIEKTPUKHU U
IIOJIyIIPOBOJTHUKH

47

VYpoxk-koHpepeHtus "InekTpusaius B
MMOBCETHEBHOM KU3HU"

48

Pemenne 3amau mo teme "3akoH
COXpaHEHUS JIEKTPUUYECKOTO0 3apsaaa"

49

DnekTpudueckuii Tok. MicTouHukH
ANEKTPUYECKOTO TOKA

50

Ypoxk-uccnenosanue "Hccnenopanme
JIEUCTBUSI STIEKTPUUYECKOTO OIS Ha
MIPOBOJIHUKH U TUDJIEKTPUKH"




51

DNEKTPUYECKUH TOK B METaJIaxX

DIIEKTPUUECKHUI TOK B )KUJIKOCTSIX U

52
razax

53 DJeKTpuYecKas 1ernb

o4 Cuna Toka. AMnepmerp

55 DNEKTPUUECKOE HANPSKEHHE.
BousbT™meTp
Jlaboparopuas pabota "COopka u

56 UCIIBITAHUE YJICKTPUYECKOH IIeTTH
MOCTOSTHHOTO TOKa"
3aBUCHMOCTh CHIIBI TOKA OT

57 HanpsokeHus. 3akoH Oma 115 ydacTka
LU
JlaboparopHas padota "HccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA,

58 MPOTEKAOIIETO Yepe3 Pe3UCTop, OT
HAPSDKEHUS Ha PE3UCTOpE U
COTIPOTHUBIICHUS pe3rcTopa”

59 DNEKTPUIECKOE COMTPOTUBIICHHE.

VY nenpHOE CONPOTUBIIEHUE
JlaGopaTtopHast pabora "Onpeznenenue

60 YIETBHOTO COTIPOTHRIICHUS

MpOBOIHUKA"
Pemenue 3agad mo reme

61 "DJIEKTpUUYECKOE CONIPOTUBIICHHE.
VY nensHoe conpoTuBieHue"

62 Pemenue 3amau mo teme "3akoH Oma"

63 [TocnenoBarenpHOE U MapaieIbHOE
COETMHEHUS IPOBOTHUKOB

64 JlaGopatopHas pabota "IIpoBepka

IpaBujia CIIOKCHHUA HaHpH)KeHI/Iﬁ npu




MOCJIEIOBATEIbHOM COCIUHEHUU JIBYX
pe3ucTopos"

65

Pemenue 3agau no reme
"[locnenoBarenbHOE U NapaICIbHOE
COEIMHEHUS IPOBOIHUKOB"

66

JlaboparopHas pabota "IIpoBepka
MIpaBUJIA JJIsL CUIIBI TOKA TIPH
napajuieIbHOM COCIMHCHUT
pe3uctopon"

67

Pemenue 3amgau Ha IMPUMCHCHHEC 3aKOHA
Owma 1A PA3JIMIHOro COCAMHCHUA
IMIPOBOAHHUKOB

68

OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE
UCTOYHHKA TOKA. 3akoH OMa 1id
IOJIHOU LieHHU

69

Pemenne 3agau mo teme "D1C,
BHYTpPEHHEE COIIPOTUBJICHHE
HCTOYHUKA TOKa. 3akoH OmMa s
oJIHOM Henu"

70

JlaGopaTtopHast pabora "Onpenenenue
OJ1C 1 BHYTpEHHETO COMPOTUBIICHUS
MCTOYHMKA TOKA"

71

[TpaBuna Kupxroga

72

JlaGopatopHas pabota "IIpoBepka
npasui Kupxroga"

73

Ypok-uccnenosanue "M3ydenne
BOJIbT-aMIIEPHBIX XaPAKTEPUCTUK
HEJIMHEHHBIX 2JIEMEHTOB"

74

PaGora QJICKTPHUYICCKOI'0 TOKA.
MoIHOCTh QJICKTPHUYCCKOI'O TOKA

75

JlaGopatopHas pabota "Onpeznenenue
pabOoThI U MOLTHOCTH AJIEKTPHUECKOTO




ToKA"

76

3akon JIxoynsa-Jlenna. [Torpedurenu
anieKTpudeckoro Toka. Koporkoe
3aMbIKaHHUEC

77

Ypok-koHpepenmus "OO0bsICHEHNE U
IMPUHIUIT HeﬁCTBHH JOMalIHux
3IIEKTPOHArpeBATEIbHBIX TPHOOPOB"

78

[ToaroroBka K KOHTPOJIBHOU paboTe MO
TeMe "DIeKTPUUECKHE 3apsbl.
3apsiKeHHbBIE Tella U UX
B3auMoaencTBus. I10CTOSIHHBIN
SJIEKTPUYECKUM TOK"

79

KonTponbhas pabota no Teme
"DneKTpUUecKue 3apsaabl. 3apsyKEHHbIE
TeJla U UX B3aUMOJICUCTBUA.
[TocTosiHHBIM 27€KTpUYECKUil TOK"

80

ITocTossHHBIE MAarHUTHI. MarHuTHOE
moJie 3eMJIM U €ro 3HaYeHue s
JKU3HU Ha 3eMiie

81

VYpok-uccnenosanue "M3yuenue
MAarHUTHOTO I1OJIS IIOCTOSHHEIX
MarHuTOB IIPHU UX OOBbETUHEHUH U
pazneneHun. Busyanuzamus nosus
MMOCTOSSHHBIX MarHUTOB"

82

OmneiT OpcTena. MaruuTtHoe nose
AIIEKTPUYECKOTO TOKA

83

Omneir AMniepa. MaruutHoe nose
KaTyIIKH ¢ TOKoM. [Ipumenenne
3JIEKTPOMAarHuTOB B TEXHUKE

84

Cwta Amriepa u onpeniesieHue eé
HampaBJICHUS

85

Pemenne 3amau mo teme "Cuna




AmMriepa u onpezeneHue eé
HanpasyieHus"

86

DNEeKTpOABUTATENb IOCTOSIHHOIO TOKA.
Hcnonp3oBaHue 31€KTpOABUTaTENCH B
TEXHUUYECKUX YCTPOMCTBAX U Ha
TpaHCIIopTe

87

Bcepoccuiickas mpoBepouHas pabota

88

Bcepoccuiickas mpoBepouHas pabota

89

Jlaboparopnas pabota "M3yueHue
IeHCTBUSA MAarHUTHOTO IOJIA Ha
MIPOBOJHUK C TOKOM"

90

Ypok-konpepenus "[IpakTrudeckoe
MIPUMEHEHHUE AJIEKTpOABUraTeiein"

91

JlaGopaTopHnas pabota
"KoHcTpyHnpoBaHue U u3yyeHue
paboTHI AJIEKTpOABUTATENS "

92

JlaGopaTtopHas pabora "M3mepeHue
KII/I snexTpoaBurarenbHoi
YCTaHOBKH"

93

Omnbrter @apazes. 3akoH
AIEKTPOMATHUTHON UHIYKIIHH.
[IpaBuio Jlenna

94

Ypoxk-uccnenosanue "Mccnenopanue
W3MEHEHHU 3HAYCeHUS M HATIPaBJICHUS
MHAYKIIMOHHOTO TOKa"

95

Pemenue 3amau no reMe "3akoH
ANEKTPOMArHUTHON UHIAYKIUH.
[IpaBuino Jlenma"

96

Onekrporeneparop. CriocoOb
MOJYYCHUS DJICKTPOIHEPTUU

97

Ypok-koHpepeHIus "DIeKTpoCcTaHIIuU
Ha BO300HOBJISIEMBIX HCTOYHUKA




sHeprun. [Ipobremsl 3KoI0THH.
ToNMUBHBIC SIEMEHTHI U
ayeKTpoMoomIH"

KontponpsHas pabora

98 . \ 1
DNEKTPOMArHUTHBIE SIBJICHUS

99 Pabota ¢ TekcTaMu 110 TeME 1
"TeruioBble ABIEHUS"
Pabota ¢ TekcTaMu 110 TeME

100 "JeKTpUUecKue 3apsbl. 3apsHKCHHbIC 1
TeJla U UX B3aumoaenctaue"

101 PaboTta ¢ TekcTaMM 110 TEME 1
"[TocTOAHHBIN NEKTPUUECKUN TOK"
PaboTta ¢ TekcTaMM 110 TEME

102 "MarauTHbIE ABICHUS U 1
3JIEKTPOMAarHUTHAsE HHAYKIMS"

OBIIEE KOJIMYECTBO YACOB I10 102 295

[TPOTPAMME




MMPOBEPSEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA30OBATEJIbHOI TPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

1.1

HCIIOJIb30BAaTh U3YUCHHBIC ITIOHATHUSA

1.2

pas3iniaTth SABJICHHUA IIO0 OIMMCAHHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, JEMOHCTPUPYIOIINX JAaHHOC (bHSI/I‘leCKOC SIBJICHUC

1.3

pacrio3HaBaTh  IMPOSIBICHHE M3Y4YEHHBIX  (pu3Muyeckux  sBIEHUA B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKUe SIBJICHUS B MPUPOJE, MPU
9TOM [EpPEBOJUTh MPAKTUYECKYI0 3a7adyy B Yy4eOHYyI0, BBIIEIATH
CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUI

1.4

OIMIKMCBbIBATh HM3Y4YCHHBLIC CBOMCTBA TEI U (1)I/I3I/I‘~I€CKI/I€ SABJICHUA, UCIIOJIB3YA
(1)I/I3I/I‘-I€CKI/I€ BCJIMYHHEI, pu OIIMCaHNH IMpaBUJIBHO TPAKTOBAThH
(1)I/I3I/I‘-I€CKI/II71 CMBICJI UCIIOJIB3YCMbIX BCJIWYHH, UX 0003HaYCHUS U CAMHUIIbI
(l)I/ISI/ILIGCKI/IX BCINMYHMH, HaAXOAUTb (I)OpMy.]'ILI, CBA3BIBAOIIIUC JTAaHHYHO
(bHBI/IqCCKyIO BCJIMYNHY C JApPpYrumMH BCIWMYHUHAMU, CTPOHUTH rpaq)I/IKI/I
HU3YUCHHBIX 3aBUCHUMOCTEH (1)I/IBI/I‘1€CKI/IX BCIMYHMH

1.5

XapaKTCPU30BaATh CBOMCTBa TCI, (I)I/ISI/I‘-ICCKI/IG SABJICHUA HW IIPOLCCCHI,
HCIIOJIb3YA HU3YYCHHBIC 3aKOHBI, npu 9TOM JdaBaTb CJIOBCCHYIO
(bOpMy.TIHpOBKy 3aKOHa U 3allMCbIBATh €T0 MATCMATHUYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3NYECKHE SBICHUS, IPOLIECCHl U CBOICTBA TEJl, B TOM YHCIE U
B KOHTEKCTE CUTYallil IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh
MIPUYHNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 | — 2 JTOrH4ecKuX
maroB ¢ onopod Ha 1 — 2 M3y4eHHBIX CBONCTBa (PU3MYECKUX SIBICHUH,
(bu3MYeCKrX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHble 3ajauyd B 1 — 2 felCTBUSA, HWCIOJIb3YsS 3aKOHBI U
dbopmynbl, CBS3bIBatONIME (DU3UYECKHME BEIMYMHBI: HAa OCHOBE aHaIM3a
YCJIOBHS 3aJayMl 3alMChIBaTh KPAaTKOE YCJOBUE, MOJCTABIATh (PU3HUECKUE
BEJIMYMHBI B (OPMYJIBI M TPOBOAUTH PACUETHl, HAXOJIUTh CIIPABOYHBIC
JlaHHbIe, HEOOXOAUMBIE JJISl PELIeHUs 3a]ad, OLIEHUBATh PEATUCTUYHOCTD
MOJTyYeHHOM (pr3nyeckoil BETMUUHBI

1.8

pacmo3HaBaTh MPOOIEMBI, KOTOpPHIE MOXKHO PEIIUTh MPH [TOMOIIU
(bU3UYECKUX METOJ/IOB, B ONMMCAHUM MCCIICIOBAHUS BBIICISATH MPOBEPSIEMOE
MPEATNONoKEeHNE (TUTIOTE3Y), pa3indaTh U HHTEPIPETUPOBATH MOTYUCHHBIN
pe3yibTaT, HaXOAWTh OMIMOKM B XOJI€ OIBITA, JIeJaTh BBIBOJBI MO €ro
pe3yabpTaTam




1.9

MIPOBOAUTDH OMBITHI 110 HAOTIOACHUIO GU3NYECKUX SABJICHUHN WIH QU3HUECKUX
CBOMCTB Ten: (hOpMynHpoBaTh MpPOBEpsieMble MPEANOIIOKEHUs, cOOUpaTh
YCTaHOBKY W3 MPEIOKEHHOTO 000pyA0BaHUs, 3alUChIBATh XOJ OIBITa U
(GbopMyIHpOBaTh BHIBOJIBI

1.10

BBIIIOJIHATh TPSIMBIE W3MEPEHHS C HCIOJIb30BAHMEM AaHAJIOTOBBIX |
nu(pPOBBIX MPHOOPOB, 3aNMUCHIBATh IOKa3aHWS MPHUOOPOB C  Y4ETOM
3aJJaHHOI a0COIOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJIUTH MCCIIEIOBAHUE 3aBHCUMOCTH OJIHOW (PU3MUECKOW BETMYMHBI OT
APYro ¢ MHCIOJB30BAaHUEM IPSIMBIX M3MEPEHUM, Y4aCTBOBaTb B
IUTAHUPOBAaHUM  Y4eOHOTO  HCCJIENOBaHUS, COOMpaTh YCTaHOBKY H
BBITOJIHATE HM3MEPEHHS, CIEAys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATh
pe3yabTaThl IOJIyYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIUYMH B BHJE
IPE/UIOKEHHBIX TaOauL U TrpaduKOB, JeaTh BBIBOJBI IO pe3ysbTaTaMm
UCCIIEIOBaHMS

1.12

IpOBOAUTL KOCBCHHBIC H3MCPCHHA (1)I/I3I/I‘IGCKI/IX BCJINYHH, CJICAyA
npezmo;erHoﬁ HHCTPYKIUU: IIPU BBIIIOJIHCHUA PISMepeHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO  YCTAHOBKY HW  BBIYUCIISITb 3HAUCHUC HCKOMOM
BCJIIMYHUHBI

1.13

coOJII0IaTh MpaBHJia TEXHUKH 0€30IMacHOCTH MpHU padboTe ¢ JabopaTOpHBIM
o0opynoBaHUEM

1.14

yKa3blBaTh NPUHLMIIBI JIEHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB,
XapaKTepu30BaTh MPUHLUIBI  JEHCTBUS  HW3YYEHHBIX I[PUOOPOB U
TEXHUYECKUX YCTPOMCTB C IOMOIIBIO MX OIMCAHUs, UCIIOIb3Ys 3HAHMS O
CBOMCTBaX (PM3NYECKUX SIBICHUM M HEOOXoIuMble (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

OPUBOAUTH  NpUMEphl  (HAXOAMTh  HMH(pOpMaANMIO O  NpUMEpax)
MPAKTUYECKOTO HCHOJb30BaHUS (PU3MYECKMX 3HAHUH B IOBCETHEBHOM
KHU3HHU Ui o0ecredeHrs 0e30MacHOCTH IpU OOpallleHuu ¢ NpudbopaMu U
TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHUS 37J0POBbsl M COOJIIOJICHHUS] HOPM
9KOJIOTMYECKOT0 MOBEACHHS B OKpYXKaIOIIeH cpene

1.16

OCYILECTBIATH OTOOp MCTOYHMKOB HH(poOpManuu B ceTu VIHTepHET B
COOTBETCTBHH C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCS
3HAHUW MW NyTéM CPaBHEHMsI PAa3IMYHBIX MCTOYHHUKOB  BBIIEIATH
nH(pOpMaLIMI0, KOTOpas SBISETCS NPOTUBOPEUMBOMMUIN MOMKET OBbITh
HEJIOCTOBEPHOM

1.17

UCIOJIb30BaTh IPHU BBHIMOJIHEHUH Y4YeOHBIX 33JaHUN HAYYHOIOMYJISIPHYIO
JIUTEpaTypy (pU3HUECKOro coAaepkaHus, CIPaBOYHbIE MaTepHUaibl, PECYpChI
cetu HMHrepHer, BiazeTp nNpUEMaMHU  KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3/laBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 MCTOYHMKOB MH(pOpMaLUU (PU3NYECKOTO COAEPIKAaHUSA, B TOM
qucie MyOJUYHO J1e1aTh KpaTKUe COOOIIEHUS O pe3ysbTaTax IPOEKTOB UIIH




y4eOHBIX HCCIEAOBaHUN, NMPU 3TOM IPaMOTHO HCHOJIb30BaTh HU3yYCHHBIN
MOHATUMHBIN ammapar Kypca (U3HKH, CONPOBOXKIATh BBICTYIICHUE
Npe3eHTaluen

1.19

IPU BBINOJIHEHUM Y4YeOHBIX IMPOEKTOB M HCCIEIOBAaHUN paclpencisaTh
0053aHHOCTH B TIpyIIEe B COOTBETCTBUM C IIOCTaBJIEHHBIMHU 3ajJjauyaMH,
CIICIUTHh 32 BBIIOJHEHUEM IUIAHA JEWCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJIAJ B  JIEATENBHOCTh  TPYIIBL,  BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYXKAIOIINX

8 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

11

HCIIOJIBb30BATh IIOHATHUA

1.2

pas3iinuaTthb ABJIICHUA II0 OIMMCAHHUIO MX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/IIICCKOC SIBJICHHUC

1.3

pacrio3HaBaTh  IMpOSIBIICHHE  M3Y4YEHHBIX  (pu3Muyeckux  sBIEHUA B
OKpY’KaloIlleM MHUpe, B TOM 4ucie (U3UYECKue SIBICHUS B MPUPOJE, NPU
3TOM [EpPEBOJUTh MPAKTUYECKYIO 3aJady B Y4YeOHYIO, BBLAEIATH
CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKHN) (PU3HUECKUX SBICHUI

1.4

ONMCHIBATh M3yYEHHBIE CBOICTBAa Tel U (PU3MUECKUE SBIICHUS, HCIOIb3Ys
¢u3nueckue BEJIWYUHBI, TPU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(¢u3NYeCKUi CMBICII HCIIONb3YEMbIX BEJIWYMH, O003HAYEHUSI U EIUHUIIBI
(¢u3NYeCKUX BEIMYMH, HAXOIUThb (OPMYINbI, CBA3BIBAIOIINE JIAHHYIO
¢u3MYecKyl0 BEIMYUHY C JPYTMMH BeIMYUMHAMHU, CTPOMTH TIpaduku
M3YUEHHBIX 3aBUCUMOCTEH (prU3NUeCKUX BEINUUH

1.5

XapaKTCPU30BaATh CBOMCTBa TCI, (I)I/ISI/I‘-ICCKI/IG SABJICHUSA W IIPOLCCCHI,
HCIIOJIb3YA HU3YYCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBECCHYIO
(bOpMy.TIHpOBKy 3aKOHa U 3allMCbIBATh €T0 MATCMATHUYCCKOC BBIPAKCHUC

1.6

OOBSCHATh (PU3MYECKUE MPOLIECCHI U CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluil MPAKTUKO-OPHUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
MPUYUHHO-CIIEJCTBEHHBIE CBA3U, CTPOUTHh OOBICHEHHE U3 | — 2 JIOTHYECKUX
aroB ¢ MoMoIbio 1 — 2 H3yuyeHHBIX CBOMCTBa (PU3WYECKUX SIBICHUH,
(hU3UYECKUX 3aKOHA U 3aKOHOMEPHOCTH

1.7

pemarb pacy€THble 3a7ayd B 2 — 3 JEHCTBUSA, HMCHOJIb3YAd 3aKOHBI H
dhopmynel, cBs3bIBatoOmUe (U3UYECKHME BEIMYMHBI: HAa OCHOBE aHaIu3a
YCIIOBHSI 3a/laud 3alHChIBATh KPATKOE YCIOBUE, BBISBIATH HEAOCTATOK
TaHHBIX JJIS  pelIeHHWs 3a/Jadyd, BBIOMpPATh 3aKOHBI ©  (HOPMYIIHI,
HeoOXomuMBble i €€ pelIeHUs, NPOBOAUTH pPacd€Thl W CpPaBHUBATh
MOJIy4eHHOE 3HauUeHUe (PU3NUYECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU




1.8

pacrmo3HaBaThb MPOOJIEMBI, KOTOpPbIE MOXHO pPEIIUTh MPH MOMOIIU
(GU3MYECKUX METOOB, HCIOJIb3YSl ONHMCAHUE WCCIEeOBAaHUS, BBIICISThH
MPOBEpSiIEMOE  TMPEANOIOKEHUE, OLEHUBATh MPABHWIBHOCTh  MOPSAKA
MIPOBEJICHUS UCCIICOBAHNUS, J€NIaTh BBIBOIBI

1.9

MPOBOUTH OTBITHI 10 HAOTIOICHUIO HU3MUSCKHUX SBJICHUN MK (DU3UUICCKUX
CBOMCTB Tei: (OPMYJIMPOBATH IPOBEPSIEMbIC IMPEAIOI0KCHUS, COOMPAThH
YCTAHOBKY M3 IMPEUIOKEHHOTO O0OPYIOBaHMsI, OMUCHIBATH XOJ OIbBITa W
(hopMyIIMpPOBaTh BEIBOJIBI

1.10

BBIITOJHATD MMPAMBIC U3MCPCHUSA C UCIIOJIB30BAHUCM aHAJIOIOBBIX HpH60pOB
1 JaT4YuKOB (1)I/I3I/I‘~I€CKI/IX BCJIMYMH, CpaBHUBATbL PC3YJIbTATbL I/ISMepeHI/IfI C
y4€TOM 3a/1aHHON aOCOIOTHON OTPEIIHOCTH

1.11

MIPOBOJIUTH MCCIIEIOBAHUE 3aBHCUMOCTH OJIHOW (PU3MUECKOW BETMYMHBI OT
IpYrol ¢  HCIOJIB30BAHMEM  MPSAMBIX  HM3MEPEHUH:  IIJIaHUPOBATh
UCClieIoBaHNe, COOMpaTh YCTAHOBKY M BBINOJHATH W3MEPEHUs, CIEays
IPE/UIOKEHHOMY  IUIaHy,  (UKCUPOBaTb  pe3yjibTaThl  MOJYYEHHOM
3aBHCUMOCTH B BHJI€ TaOJIUI] U rpaUKOB, JeIaTh BbIBOJBI IO pe3ysibTaTaM
UCCIICIOBAHM

1.12

IIPOBOJIUTh KOCBEHHbIE H3MEPEHUs (U3UUECKUX BEIMYMH: IUIAHUPOBATh
U3MEpEeHUusi, CcoOMpaTh  HAKCIEPUMEHTAIBHYIO  YCTAaHOBKY,  Clenys
MIPEJI0KEHHOW MHCTPYKLIMHU, U BBIYUCIIATH 3HAUEHUE BETMUYUHbI

1.13

cOOJII0IaTh MpaBHJIa TEXHUKH 0€30IMacHOCTH TpHU padboTe ¢ JabopaTOpHBIM
o0opynoBaHUEM

1.14

XapaKkTepu30BaTh MPUHLUINBI  JEHCTBUS  U3yYEHHBIX HpUOOpOB U
TEXHUYECKUX YCTPOMCTB C OMOPOIl HAa MX OMHCAHUS, MCIONb3ys 3HAHUS O
CcBOMcTBaxX  (U3MYECKUX  SIBJIEHUH M  HEOOXoauMble  (pusmueckue
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIBHBIE
npuOOphl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM, COCTaBISTH CXEMBbI
JJIEKTPUYECKUX  LEMNe ¢  IOCIEHOBAaTEIbHBIM U IApaJUIEIbHBIM
COCIMHEHHEM DIIEMEHTOB, Pa3inyasi YCIOBHBIE O00O3HAYEHUS JIIEMEHTOB
BJIEKTPUYECKUX LIETIEeN

1.16

OPUBOAUTH  NpUMEpbl  (HAXOAMTh  HMH(poOpManMIO O  NpUMEpax)
MIPaKTUYECKOI0 HCIONb30BaHUsS (U3NYECKUX 3HAHUH B IOBCEIHEBHOMN
KHU3HU A o0ecnieyeHus 0e30MacHOCTH MpHU OOpalleHUH ¢ mpudopaMu U
TEXHUYECKUMH yCTPOWCTBAMHU, COXPAaHEHUS 370POBbsI U COONIOICHUS HOPM
9KOJIOTUYECKOT0 MTOBEICHUS B OKPYKaIOLIeH cpefie

1.17

OCYIIECTBIISATh TOUCK HWH(pOpManuu (HU3UIECKOTO CONEpKaHUsI B CETH
NHTepHeT, Ha OCHOBE UMEIOIIMXCA 3HAaHUM W TYTEM CPaBHEHUS
JIOTIOTHUTEIBHBIX HCTOYHHUKOB BBIJENATH WH(OPMAIIHIO, KOTOpasi SBISETCS
MIPOTUBOPEYUBOM U MOXKET OBITH HEJIOCTOBEPHOM

1.18

HCIIOJIb30BATh IIPH BBINNOJIHCHUHN y‘-IC6HBIX 3aJaHui HAaYyYHO-TIOITYJIAPHYTO
JIUTCPATypy (I)I/I3I/IquKOFO COJACPpIKaHHUA, CIIPAaBOYHBIC MAaTCpHAJIbI, PECYPChI




cetu UWHrepHer; Bnaaerb mNpuéMaMU KOHCIEKTUPOBAaHUSA  TEKCTa,
npeoOpa3oBaHus HH(OPMALIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

co3JaBaTh COOCTBEHHBIC IHCHbMEHHBIE W KpATKHE YCTHBIE COOOIICHUS,
0000mast wWHPOPMAIMIO U3 HECKOJbKHUX HCTOYHUKOB (DU3UYECKOTO
119 coJiepKaHusl, B TOM YUCJIE MyOJUYHO MPECTABIATh Pe3yIbTaThl MPOSKTHON
' WJIM UCCIIEIOBATEIILCKON JMESTEIIbHOCTH, TIPU 3TOM IPaMOTHO HCIIOIh30BaTh
W3YYEHHBI TOHATUHHBIN amnmapar Kypca (U3MKH, CONPOBOXKIATH

BBICTYIUICHHE IIPE3CHTALUEN

IpU BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W HCCICNOBAaHMNA (HU3MUYECKHUX
MPOIIECCOB PACIPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
1.20 IIOCTaBJICHHBIMM 337a4aMM, CIEAUTh 3a BBIIOJHEHHMEM IUIaHA JACHUCTBUU U
' KOPpPEKTHpPOBaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHBIH BKJIaJ B
JESATEIBHOCTh I'PYIIbI, BHICTPaNBAaTh KOMMYHHUKATUBHOE B3aWMOJCHCTBHE,

IIPOABJIASA TOTOBHOCTD pa3pCliaTh KOH(bJ'H/IKTLI

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon Kon
IIpoBepsiemble 3J1€eMeHTHI COAePKAHMS
pasnena JIeMEHTA

®U3UKA U EE POJIb B [TIO3HAHNU OKPYXXAIOIIETO MHUPA

®usnka — Hayka o npupoje. SBnenus npupoasl. Ousznueckue
11 SIBJICHUSL: MEXaHUYECKUEe,  TEIUIOBBIE,  DIIEKTPUYECKHUE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE

dusnueckue BeTUUUHBL [3MepeHHne (U3NYECKUX BETUYMH.
1 1.2 duznyeckue npuOOpBI. [TorpemHuocTs WU3MEpEHUII.
MesxayHapoiHasi cUCTeMa €MHHULL

ECTCCTBCHHOHay‘-IHBII‘/’I METOJ IIO3HAHUA: Ha6J'IIOJICHI/IC,

13 IIOCTAHOBKA HAy4YHOIO BONPOCA, BBIABH)KEHUE THIIOTES,
' SKCIIEPUMEHT o MPOBEPKE TUIIOTE3, 00BsCHEHHE

HAOJIOIAaEMOTO SIBJICHHUS




14

Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIETIeH

1.5

[IpakTrueckue pabOTHI:

#H##Par###3Mepenne pacCTOSHUIM.

#H##Par###3mepenne 00bEMa KUJIKOCTH U TBEPAOTO TEa.
#H##Par###OnpeneneHue pa3MepoB MaJIbIX Tell.
###Par##13mepenne TEeMIIEpaTypbl pu IIOMOILA
KHUJIKOCTHOTO TEPMOMETpPA U JaTUYHNKA TEMIIEPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEH1A O CTPOEHNU BEIIECTBA

###Par###CTpoenre BellecTBa: aTOMbl W MOJIEKYJBI, HX

2.1 pazMepbl. ONBITHI, J10Ka3bIBAIOLIME JUCKPETHOE CTPOECHHE
BeIllECTBA
#HH##Par###|pokenne yactun  BemiecTBa. CBsi3b  CKOPOCTH
2.2 JBUKEHMSI 4acTUL ¢ TemrepaTypoil. bpoyHoBckoe ABUKEHHE,
b dy3us
53 B3aunMopeiicTBre 4acTHI BEIIECTBA: IPUTSIKEHUE U
' OTTAJIKUBAHUE
#i#Par### ArperaTHple COCTOSIHHS BEIIECTBA: CTPOSHHUE Ta30B,
54 KUAKOCTEH U TBEPIBIX (KpHUCTaNIMYECKUX) Tesl. B3anmmocBs3b
' MEX/1y CBOMCTBAMHU BEUIECTB B Pa3HBIX arperaTHBIX COCTOSTHUSIX
U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM
2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[IpakTuueckue paboOTHI:
#H##Par###0OneHka amaMeTpa aroMa METOAOM psioB  (C
WCIIOB30BaHUEM (poTorpaduii).
2.6 H#H##Par###ONBITEL 10 HAOMIOACHUIO TEIJIOBOIO PACIIMPEHUS
ra3os.
#H#HPar###ONBITEI 10 OOHapyXEHHI0  JEHCTBUSL  CHII
MOJIEKYJISIPHOTO TIPUTSHKEHUS
JIBIDKEHUE U B3AUMOJIEMCTBHUE TEJI
31 MexaHnnyeckoe IBHKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE
' IBIYKEHHUE
3.9 ###Par##Cxopocts. CpefHsisi CKOPOCTbh NMPU HEPABHOMEPHOM
' IBUKEHUH. Pacyér myTu v BpeMeHH BUKEHUS
SBnenue uHepuuu. 3aKOH MHEpUMU. B3anmonelicTBre Ten Kak
3.3 MpUYMHA U3MEHEHUsI CKOPOCTH JABMKEHHUA Tell. Macca kak mepa
WHEPTHOCTH Tella
34 #H##Par### notHocts  BemiectBa.  CBSI3b  MJIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJ B eIMHHIIe 00BEMA BeIIecTBa
3.5 Cuna Kak XapakTepuCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. MI3MepeHue cuiibl ¢ MOMOUIbIO

AUHAMOMCTpa




3.7

#HHPar###sIsnenne TAroTeHusa u cria TsokecT. Cuiia TSHKECTH
Ha JIpyrux miaHetax. Bec tena. HeBecomocTh

3.8

Cuna tpenusi. TpeHue CKOJNbXKEHUS U TPEHUE NOKosA. TpeHue B
MIPUPOJIEC U TEXHUKE

3.9

#H##Par###Cno)xxeHrue CHJI, HalpaBJIEHHBIX IO OJHOW MPSMOM.
PaBHOelicTBYIOIIIASA CHIT

3.10

[IpakTuueckue paboOTHI:

Omnpenenenre CKOPOCTH PABHOMEPHOI'O JIBMXKEHHS (IIapuka B
KHUJIKOCTH, MOJICTH 3JIEKTPUYECKOTO aBTOMOOHJIISL M TaK Jasee).
Omnpenenenne CpeaHEH CKOPOCTU CKOJIBKEHUsT Opycka WU
[IapuKa MO HAKIOHHOW miockocTH. OmpeneneHue IIOTHOCTU
TBEpAOro Tena. ONBITHI, JAEMOHCTPUPYIONIUE 3aBUCUMOCTH
pacTspkeHus (nedopMaii) Npy>KUHbI OT MPHIIOKEHHON CHIIBI.
OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJBI TpPEHUS
CKOJIb)KEHHUSI OT Beca Tella M XapakTepa CONpPUKACAIOIIUXCS
MOBEPXHOCTEH

3.11

@dusnueckue SBICHUA B IPUPOAC: INPUMEPHI JBHKECHHUS C
pPa3IMYHBIMM CKOPOCTSIMM B JKMBOM W HEXHUBOW INPUPOJE,
JEHCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpoucTBa: TUHAMOMETP, NOAIIMITHUKI

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

HaBJ’ICHI/Ie TBépI[OFO TCJa. Crioco651 YMCHBIICHUSA n

4.1 YBEJIMYEHHMS TABICHUS
49 JaBnenue rasza. 3aBUCHMMOCTH JaBJ€HUs Ta3a OT 00bBEMa,
' TEMIIEPATYPhI
43 [Tepenaya naBneHUs: TBEPABIME TEIAMH, KUIKOCTSIMHA M Ta3aMHU.
' 3akon [Tackans. [THeBMaTHYeCKHE MAIITHBI
3aBUCHMOCTH JTABJICHUS KHUJIKOCTH oT TJTyOHWHEI.
4.4 I'mapocratuyeckuii  mapagokc. CooOmIaronimecss  COCYIbI.
IMunpaBnrueckre MEXaHU3MBI
Atmocdepa 3emnnm u arMmocdepHoe gaBieHue. [IpuyuHbI
45 CYIIECTBOBaHMUS  BO3AYHIHOM  00ojouku  3emun.  OmbIT
' Toppuuennu. 3aBUCUMOCTH aTMOC(EpPHOTO JaBIEHUS OT
BBICOTHI HaJl yPOBHEM MODSI
46 WN3mepenue  armocdepHoro  nmapneHus.  [Ipubopsl  amns
' M3MepeHust aTMOC(HEpPHOTo JaBICHUS
47 JleiicTBrE KHUIKOCTH WM Ta3a Ha TOTPYXEHHOE B HUX TeJO.
' BrrtankuBatomas (apxuMeioBa) cuiia. 3akoH Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
49 [IpakTudeckue pabOTHI:

HccnegoBaHne 3aBHCHMOCTH Beca Tela B BOJAE OT 00BEMa




MOrPY’KEHHOM B KUAKOCTh dacTu Tena. OnpeneneHue
BBITAJIKUBAIOIECHA CHUJIbI, JEUCTBYIOUIEH Ha TEJO, MOTPYKEHHOE
B JKUJKOCTb. [IpoBepKa HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUJIBI,
JCHCTBYIOLIEH Ha TEJIO B >KUJIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIUE 3aBUCUMOCTb  BBITAJIKUBAIOIICH  CHUJIBI,
JICMCTBYIOIECH HA TEJIO B )KUIKOCTH, OT 00bEMa MOrpyKEHHOH B
XKUJKOCTh YacTH Tella W OT IUIOTHOCTH  KUIKOCTH.
KonctpynpoBanue apeomerpa Wik KOHCTPYUPOBAHUE JIOAKU U
orpeJiesieHue €€ Tpy30n0bEMHOCTH

Ousnyeckue SBICHUS B MPUPOJE: BIUSIHHE aTMOC(EPHOTO

4.10

JIaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

Texuuueckue yCTpoHcCTBA: cooO01aromecs coCy/ibl,
411 YCTPOMCTBO BOJOIPOBOJA, THAPABINYECKUI MTpecc, MaHOMETP,

O6apomeTp, BBICOTOMED, MTOPITHEBOM HACOC, APEOMETP

PABOTA, MOIIHOCTD, SOHEPT U

51 Mexanunueckas padota
5.2 MexaHn4decKkast MOILIHOCTD
53 [IpocTeie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAs IIOCKOCTb.
' [IpaBuno paBHOBecHs pbryara
5.4 [IpumeHeHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onmotoe mpaBwiIo» MexaHuku. KoadduiueHT mone3Horo
5.5 neiictBus MexaHu3MmoB. IIpocTeie MexaHU3Mbl B OBITY U
TEXHUKE
5.6 [loTeHuumanpHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
58 [lonnass MexaHuyeckas DSHeprus. 3aKOH M3MEHEHUS W
' COXpaHEHUs MEXaHUYECKON IHEPTrUn
[IpakTuueckue paboTHI:
##HPar###Onpenenenne  paboThl  CHJIBI  TpPEeHUS  IpU
5.9 paBHOMEpPHOM  JIBIDKGHHMM  Tella 1O  TOPU3OHTAIbHOMN
' noBepxHocTu. MccienoBanue ycliOBUM paBHOBECHS pblyara.
N3amepenne KIIJI HakiIOHHOW MIIOCKOCTH. M3ydeHne 3akoHa
COXpaHEHHUs MEXaHWYECKON IHEPTUN
5.10 @u3nyecKue SBIEHUS B IPUPOJIE: PbIYAry B TEJIC YEIOBEKa
TexHnuueckue YCTPOWCTBA: pblyar, MOJIBH>KHBIN 51
5.11 HETIOABVDIKHBIM  OJIOKM, HAKJIOHHASA IIJIOCKOCTh, TIPOCTHIE

MCXaHHU3MBbI B 6LITy

8 KJIACC




Kon Kon
IIpoBepsieMble 3JIeMEHTHI COAEPKAHUSA
pa3jena  3jieMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TOJOXEHUS MOJEKYISIPHO-KMHETHUECKOH Teopuu
6.1 CTpoeHusi BemiecTBa. Macca U pasmepbl Moiiekyd. OmnbIThl,
' HOJTBEPXKIAIOIINE OCHOBHbIE HOJIOKEHHUS
MOJIEKYISIPHOKMHETHYECKOI TeOpuH
6.2 Mogenu TBEPIOro, JKUAKONO M TIa3000pa3HOr0 COCTOSIHUN
' BemlecTBa. Kpucrammyeckue u amopHsle Tena
6.3 OOBsicHEeHHE CBOWCTB Ta3oB, JKMJIKOCTEH M TBEPIBIX TEN Ha
' OCHOBE I10JIO’KEHUIN MOJIEKYJIIPHOKMHETUUECKON TEOpUU
6.4 CMauuBaHue U KalWUISPHbIE SIBICHUS
6.5 TennoBoe pacHIMPEHHUE U CKATHE
6.6 Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOIO
' JIBUYKEHUSI YaCTHUIL
6.7 Buytpennss sHeprus. CrocoObl H3MEHEHHsS BHYTPEHHEH
' SHEPruM: TEIJIONEepeaaya U COBEPIIEHUE paOOThI
6.8 Bunel  temnonmepepauu:  TEIUIONPOBOAHOCTh,  KOHBEKIIHUA,
U3JITy4yeHue
6.9 KonuuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTb BELIECTBA
6.10 TernmooOMeH M TEMJIOBOE paBHOBECHE. YPaBHEHHE TEIIOBOTO
6 ' Gaamca
6.11 [InaBneHue u oOTBepAeBaHHE KPHUCTAUIMYECKUX BEILECTB.
' V esibHast TEMI0Ta IIABIEHHS
[TapooOpa3oBanue u koHaeHcarus. Mcnapenne. Kumnenwue.
6.12 YnenbHas TEIUIOTa napooOpa3oBaHuUs. 3aBUCHMOCTH
TEMIEPATYpPbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUS
6.13 BraxxnocTs Bo3myxa
6.14 OHeprus TOIMBa. Y IeJbHas TEMI0Ta CrOPaHUs
[Tpunuunsr pabotel TemnoBbix nBuratenedt KIIJ rtermoBoro
6.15 nBurarens. TermnoBble JBUTATENM M 3allUTa OKpYKarolIeu
cpensl
6.16 3aKOH COXpaHEHUs W IPEBPALICHHUS HDHEPrMM B TEIUIOBBIX
' nporeccax
[TpakTyeckue paboOTHI:
HHHPar###ONBITEL MO OOHApPYXKEHUI0  JeMCTBUS — CHII
MOJIEKYJISIPHOTO NPUTSKECHHUS.
6.17 H#H#Par####OnbITH 10 BBIPAMBAHUIO KPUCTAJIJIOB TIOBAPEHHOU
COJIM WJIM caxapa.
HAHPar#H#ONBITHL 0 HAONIONEHUIO TEIJIOBOTO PACIIUPEHHUS
ra3oB, JKUJKOCTEH U TBEPBIX Tell.




###Par###OnpenencHue  IaBleHUS BO3AyXa B OauioHE
IIIpHIIa.

HHAPar###OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHHS
BO3JIyXa OT €ro 00b&éMa U HarpeBaHUs WU OXJIAKICHHUS.
##Par#H#11poBepka runoTe3bl JMHEHHON 3aBUCUMOCTHU JIJIUHBI
CTONOWKA JKUAKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TEeMIIepaTyphl.

#i#Par##Habnronenne U3MEHEHNsI BHYTPCHHEH SHEPTUU Tena
B pe3yibTaTe TeIUIoNepeaaun U paboThl BHEITHUX CHJL.
#H#Par###1cciienoBanue SIBJICHUS TeIIooOMeHa npu
CMEITMBAHUH XOJIOJTHOW U TOpsiueid BOJIBI.
#H##Par###OnpeneneHue KOJWYECTBA TEIIOTHI, IMOJTYYECHHOTO
BOJOH TIpU TEIUIOOOMEHE C HArpeThiM METaJUIMYECKUM
HUATTUHIPOM.

##Par#H#Onpenenenue yaeapbHOM TENI0EMKOCTH BEIIECTBA.
#H##Par###ccnenoBanue mpoliecca UCTIapeHus.
##H#Par#H##0OnpeneneHue OTHOCUTEIBHON BIKHOCTH BO3TyXa.
###Par#H#OnpeneneHue yaenbHON TeIIOTHI MIABICHUS JIbA.

duszndeckue ABJICHUS B IpUpoAc: IMOBCPXHOCTHOC HATAKCHUC U
KallWJUIAPHBIC ABJICHUA B IIPHPOAC, KPUCTAIUIBI B IIPHPOIC,

0.18 nznyyenue ComHIa, 3aMep3aHue BOJIOEMOB, MOPCKHUE OpHU3BI;
0o0pa3oBaHuE POCHI, TYMaHa, UHEs, CHera.
Texuuueckue YCTPOMCTBA: KaIWJLISIPBI, IPUMEPBI
WCIIOJIb30BaHUsI KPUCTAILIIOB, KUIAKOCTHBI TEPMOMETP, HATUHK
6.19 TeMIIepaTypbl,  TEPMOC, CHCTEMa  OTOIUICHUS  JIOMOB,

TUTPOMETPHI, TCUXPOMETp, IHapoBas TypOWHa, JIBUraTellb
BHYTPEHHETO CTrOpaHUsI.

SJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 DnekTpusanus Ten. [[Ba posia dIeKTPUIECKUX 3apsiioB
B3aumopeiictBue  3apsbkeHHBIX  Ten.  3akoH  Kynona

7.2 (3aBHCHMOCTH CHJIBI B3aWMOJICHCTBHS 3apsHKCHHBIX T OT
BEJIMYMHBI 3aPSI0B U PACCTOSHHS MEXKTY TEJIAMH )
OnexTpudeckoe moie. Hampsmk€HHOCTD 3JIEKTPUYECKOTO TTOJIS.

7.3 [lpuHIMN ~ Ccymepmo3MLMK  3JIEKTpUYECKUX  mojedl  (Ha
KayeCTBEHHOM YPOBHE)
Hocurenu IIEKTPUUYECKUX 3apsi/i0B. DneMeHTapHbIN

7.4 anekTpuueckuit 3apsa. CrtpoeHue aroma. I[IpoBogHMKM U
JTUBJICKTPUKU

7.5 3aKOH COXpaHEHUs HIEKTPUIECKOTo 3apsaa

76 DNeKTpuYecKui TOK. YcnoBus CYIIIECTBOBaHMS

' AIIEKTPUUYECKOTO TOKA. ICTOUHMKH MOCTOSIHHOTO TOKA
1.7 JIefCcTBUSL  DIIEKTPUYECKOTO TOKa (TEIJIOBOE, XHMMHYECKOE,




MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax

7.8 Onektpuyeckas nuenb. Cuiia Toka. IIEKTPUIECKOE HANPSIKEHUE
79 ComnpoTHBJICHHE TMPOBOJHUKA. YACIBHOE CONPOTHUBIICHHUE
' BEIIECTBA
7.10 3akon Oma 11 y4acTka 1enu
7.11 [TocnenoBarenbHOE M MapaUIeIbHOE COCTMHEHHUE MPOBOIHUKOB
712 PaGoTa m MOIIHOCTH 3JEKTPUUYECKOTO TOKA. 3akoH J[xkoyms —
' Jlenna
713 DIIeKTpUUYECKHE TIENMU U MOTPEOUTENH JICKTPUUECKONW SHEPTHUH
' B ObiTy. KOpoTKO€ 3amMbIKaHue
714 ITocTositHHBIE ~ MAarHUTHL.  B3auMMOJEWCTBHE  ITOCTOSHHBIX
' MarHUTOB
715 MarnuTtHoe moJjie. MarauTHoe 1oJjie 3eMJIM U €ro 3HadYeHue sl
' JKU3HU Ha 3emiie
716 OnbiT Opcrena. MarHuTHOE TOJI€  DJIEKTPHYECKOrO  TOKa.
' [IpuMeHeHne PJIEKTPOMArHuTOB B TEXHUKE
JleficTB€ MarHUTHOTO IIOJS HAa TMPOBOJHHUK C TOKOM.
717 DNeKTpOABUTATENIb  IMOCTOSSHHOTO  TOKa.  Mcronb3oBaHHE
' JNIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOWCTBAX M Ha
TpaHCIIOpTe
718 Onbitet @apazest. SBaeHue 3JIEKTPOMArHUTHOM WHIYKIIUU.
' [MpaBuio Jlenma
OnektporeHeparop. CrnocoObl MOTYyYEHUS  DIEKTPUUIECKOM
7.19 SHEPTUU. DJEKTPOCTAHIIMM HA BO30OHOBIISIEMBIX HCTOYHHMKAX
SHEPTUH
[TpakTiueckue paboThI:
OnbITH O HAOMIOEHUIO DIIEKTPU3ALIMU Tell UHAYKIUEH U Mpu
CONPUKOCHOBEHUHU.
HccnenoBanue AeiCTBUA SJIEKTPUUYECKOTO OIS HA TPOBOJHUKHI
U JUDIIEKTPUKHU.
CoOopka u nmpoBepKa padOTHI ANEKTPUIECKON IIEMH TOCTOSTHHOTO
TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.
7.20 W3mepenue u peryiupoBaHHe HalPsHKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, MJIYLIETO Yepe3
pPE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA W HANpSHKEHUS Ha
pe3ucTope.

OneIThI, JEMOHCTPUPYIOLIME 3aBHUCHUMOCTb 3JIEKTPHUYECKOIO
COMPOTHUBIIEHUS NPOBOJAHMKA OT €ro JUIMHBL, IUIOIIAJU
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

[TpoBepka npaBuiia CJIOKEHUS HanpsuKeHU ! npu
MOCJIeI0BAaTEIbHOM COEAMHEHUH ABYX pesuctopoB. IIpoBepka




npaBuja JUisl CWIbl TOKAa IPU NapaJIeIbHOM COEIWHEHHH
pesuctopoB. OrmpeneneHre pabOThl 3IIEKTPUUYECKOTO TOKa,
uaymero — yepes  pesucrop.  OmnpezneneHne  MOIIHOCTH
ANEKTPUYECKOTO  TOKA,  BBIAEISAEMOM  Ha  PE3HUCTOpE.
HccenenoBanue 3aBUCHUMOCTH  CWIIBI TOKA, MIAYLIETO 4epes
JAMIIOUKy, OT HanpsbkeHuss Ha Hed. Omnpenenenue KIIJ
HarpeBatend. lccnenoBaHue MarHUTHOTO —B3aWMOJIECHCTBUSA
IIOCTOSIHHBIX ~ MAarHuToB.  M3ydeHue  MarHMUTHOro  IOJISA
MOCTOSIHHBIX MAarHUTOB MPU HX OOBEIUHEHUH U Pa3/elICHUU.
HccnenoBanue AEMCTBUS 3JIEKTPUUYECKOIO TOKA HA MarHUTHYIO
cTpesiky. ONbIThl, JEMOHCTPUPYIOIIKME 3aBUCHMOCTb CHUJIBI
B3aUMOJICHCTBUS KAaTyIIKHA C TOKOM M MarHuTa OT CHJIbI TOKA U
HalpaBJI€HUs TOKa B  Karymke. [3ydeHue  nencTBus
MAarHuTHOTO II0JIs1 HA POBOJHMK ¢ TOKOM. KoHCTpynpoBaHue u
u3ydeHne paboTel dnekrponsurarens. M3mepenue  KIIJ]
AJIEKTPO/IBUTaTEIbHON YCTaHOBKH. OIBITHI 110 HCCIEI0BAHUIO
SABJICHUS]  JJIEKTPOMArHUTHOM  MHAYKLIHMHU:  HCCIEAOBaHUE
M3MEHEHUH 3HAYEHUs U HaIllPaBJIEHUSI MHAYKIMOHHOTO TOKa

®dusznyeckue SBICHUS B IpupoAc: IJICKTPHUUYCCKHUC SABJICHHA B
aTMocq)epe, QJICKTPHUUYCCTBO JKHBBIX OPraHU3MOB, MAarHuTHOC

121 noje 3emiH, Jpedd IMON0CcoB, POJb MArHUTHOTO MOJS IS
JKU3HU Ha 3eMiie, OJIIPHOE CUSTHUE
TexHuueckue  yCTpOMCTBAa:  BJEKTPOCKOI,  aMIepMeTp,
BOJITMETP, PEOCTaT, CUETYMK DJIEKTPUUYECKONW DHEPIUH,
799 JIEKTPOOCBETUTEIBHBIE puoOopHI, HarpeBaTelbHbIe
' AIIEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
pelOXpaHUTENH, 3JIEKTPOMAarHur, AJIEKTPOJIBUTaTelb

MOCTOAHHOI'O TOKA, '’CHEPATOP IMOCTOAHHOT'O TOKa




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpedoBaHMSI

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl 0CHOBHOTO
o01ero oopazoBanusi Ha ocHoe PI'OC

ITonumanue ponu (HU3MKM B HAYYHOH KapTWHE MHUpPaA; cPOPMUPOBAHHOCTh
0a30BbIX MpPEJICTaBIEHUH O 3aKOHOMEPHOW CBSI3M U I103HABAEMOCTH
SABICHUM  TPUPOABI, O  PpOJIM  OSKCHepuMeHTa B  (usmke, o0
cucreMooOpasyromeil ponu (GU3MKM B PAa3BUTUU E€CTECTBEHHBIX HayK,
TEXHUKHA M TEXHOJOTHH, 00 3BOMOLUN (PU3NYECKHX 3HAHUN M UX POJIM B
LEJIOCTHONW €CTECTBEHHOHAY4YHOW KapTHHE MHpPA, O BKJIAJEC POCCUHCKHMX U
3apyOeKHBIX YUEHBIX-(PU3UKOB B PAa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKPY’KaIOILIEro MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHMs O BHJAX MaTepuH (BEIIECTBO M I0JIE), O JABM)KEHHUU KakK CIocode
CYLIECTBOBAHMSI MaTepuu, 00 aTOMHO-MOJEKYJISPHOW TEOpUU CTPOCHHS
BEIIECTBA, O (PU3NYECKOM CYIIHOCTH SIBICHUH NPHUPOJbI (MEXaHMYECKHX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE PA3JINYaTh SIBICHUS
[0 ONMCAaHUID UX XapakTEpHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (U3NUECKOE SIBICHUE, YMEHHE paclo3HaBaTh
MPOSIBIEHUE M3YYEHHBIX (U3MUECKHUX SBJICHUH B OKpYXKAIOLIEM MHUpE,
BBIJIETISISL UX CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

BnaneHHe OCHOBAaMH TIOHSITHIHOTO arrmapara MU CHMBOJHUYCCKOI'O sA3bIKa
CbI/ISI/IKI/I U HUCIOJIB30BAHUE HX IJId PCIICHUA y‘-Ie6HI)IX 3aaa4; YMCHHC
XapaKTECpPU30oBaTh CBOMCTBaA TEII, @HSH‘IeCKI/Ie SABJICHUA MW TIIPOLCCCHI,




UCToJb3ys GyHIaMEHTAIbHbIE U SMIIMPUUECKHUE 3aKOHBI

VMeHnne omnmuchBaTh HU3YUCHHBIC CBOMCTBA TEI H (1)I/IBI/I‘I€CKI/IC SIBJICHUS,
HCITIOJIb3Ys (bI/ISI/ILIeCKI/Ie BCJIIMYHUHBI

Briagenne ocHOBaMH METOJIOB HAYYHOTO MO3HAHHS C YYETOM COOJIOICHUS
npaBui 0€30MacHOro Tpyaa: HabroAeHHe GU3UUSCKUX SIBICHUI:

YMEHHE CaMOCTOSITEIbHO COOMpaTh HKCIEPUMCHTAILHYIO YCTAHOBKY U3
JAHHOTO Habopa 00OpyIOBaHUS MO WHCTPYKIIMH, OMUCHIBATH XOJI OTBITA U
3aIUCBIBATh €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

MMPOBCACHUC IIPAMBIX W KOCBCHHBIX I/I3MepeHI/II71 (1)I/I3I/I‘-ICCKI/IX BCIIMYHNH:
yMEHHE  IUIAHHUPOBATh  HW3MEPEHHUS,  CAMOCTOSTECIbHO  COOHpATh
OKCIICPUMCHTAJIbHYIO YCTAHOBKY IIO HMHCTPYKIHWH, BBIYUCIIATL 3HAYCHHC
BEJIMYMHBI ¥ aHAJTU3UPOBATH MOJYYCHHBIC PE3YJIbTAThI C YIETOM 3aaHHOMN
MOrPEITHOCTH PE3YJIbTATOB U3MEPCHHUN;

POBEICHUE HECIIOXKHBIX IKCIIEPUMEHTATbHBIX UCCIICIOBAHHIA;
CaMOCTOSITEIILHO COOMPATh IKCICPUMEHTAIbHYIO YCTAHOBKY U IPOBOIUTH
HCCICAOBAHUEC MO HWHCTPYKIHHU, NPCACTABIIATH IMOJTYYCHHBIC 3aBUCHUMOCTHU
¢u3NYeCKUX BETMYMH B BUAe TabmMI © TpaguKOB, YUYUTHIBATH
IOrpeurHoOCTH, A€JIaTb BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

[ToHnMaHMe XapaKTEPHBIX CBOWCTB (DM3UYECKUX MOAEJeH (MaTephaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJIO, MOJACIHU CTPOCHHS Ta30B, KHAKOCTEH U
TBEPABIX TeJ, IJAaHETapHas MOJENb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO
A1pa) U yMEHUE NIPUMEHATh UX 7151 00bsACHEHUS (PU3NYECKUX ITPOLIECCOB

YMmeHue o0bACHATh (PU3NYECKUE MPOLECCHl U CBOICTBA T€J, B TOM YUCIIE U
B KOHTEKCTE€ CHUTyallUHd NPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBIABJIATh IPUYMHHO-CIEACTBEHHBIE CBSI3M W CTPOUTH
O0BsICHEHHE C ONOpON Ha HM3y4YeHHblE CBOWCTBA (PU3MUECKUX SIBICHUM,
(u3nyecKre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIETTH

VYMmeHnue pemiate pacu€THble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHHUH), HCHIOJIB3YS
3aKOHBI U (hOpMYIbI, CBsA3BIBaONIME (PU3NUECKHE BEIMYMHBI, B YACTHOCTH,
3aMMCchIBaTh KPaTKOE YCJIOBUE 3a/1aYd, BBIABJISATH HEJOCTAIOLIUE JaHHbIE,
BBIOMpATh 3aKOHBI W (HOPMYJBI, HEOOXOOUMBIE Ui €€ pelIeHus,
WCIIOJIb30BaTh CIPAaBOYHBIE JaHHbIE, IPOBOAUTH Pacu€Thl U OLEHUBATh
PEATMCTUYHOCTh MOJYYEHHOTO0 3HAUYEHUs (PU3MUECKOW BEIIMYMHBI, YMEHUE
OIpeNIeNIATh PAa3MEPHOCTh (PU3MUYECKOW BEIWYMHBI, MOJYYEHHOH IpH
pELIECHNH 331a4H

YMeHue xapakTepu30BaTh NPUHIMIIBI JEHCTBUS TEXHUUYECKUX YCTPONCTB, B
TOM 4YHCle OBITOBBIX HPUOOPOB, W MPOMBIIUICHHBIX TEXHOJIOIMYECKHX
MIPOLIECCOB M0 MX OMMCAHHWIO, UCIIOJB3Ys 3HAHUS O CBOMCTBAX (PM3MYECKHUX
SIBJIGHUN ¥ HEOOXO0AUMbIe (PU3NUECKe 3aKOHOMEPHOCTH

10

YMeHue Hucnonb30BaTh 3HAHUS O (PU3UYECKUX SIBJICHHUSX B MOBCEIHEBHOMN
KHU3HU s obecrieueHuss OE30MacHOCTH IMpH OOpalieHuu ¢ ObITOBBIMHU
npubopaMy M TEXHUYECKHMH YCTPOMCTBAMHU, COXpPAHEHHs 3/10pOBbS U
COOJIFOJICHUSI HOPM HKOJIOTHYECKOr0 IIOBEJEHHS B OKPYXKAIOLIEH cpene;




MMOHUMaHUE HEOOXOJWMOCTH TPUMEHEHHsI JOCTWKEHUH (UBHKH U
TEXHOJIOTHH JIJIs1 PaIlMOHAIBHOTO MPUPOIOTIOJIb30BaAHUS

11

OnbIT 1oucKa, MpeoOpa3oBaHMA M HIpPEACTaBICHUs  HMH(OpManuu
¢u3nyeckoro  colepkKaHus €  HCIOJIb30BaHMEM  HMH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTMH; yMEHHE OLEHHMBAaTh JOCTOBEPHOCTb
MOJIy4eHHOW  WHQPOpMAIMM HAa  OCHOBE WMCIONIMXCA 3HAHUA U
JOTIOJTHUTEIBHBIX MCTOYHHUKOB; YMEHHE HCIOJIb30BAaTh IMPHU BHIMOIHEHUH
y4eOHBIX 3aJaHUi  HAYYHO-TIONYJSIPHYIO  JIUTEpaTypy  (U3UUECKOTO
COJIep KaHus, CIPABOYHBIE MaTepPHaJIbl, peCypchl ceTu MIHTepHeT; BiIaieHue
0a30BbIMHM HaBbIKaMU IpeoOpa3oBaHus MHGOpPMALUU U3 OJHOW 3HAKOBOM
CHUCTEMBbl B JpYryl0; yYMEHHE CO31aBaTh COOCTBEHHbIE IHUCbMEHHBIE U
YCTHBIE COOOLIEHNS HAa OCHOBE MH(OPMAIIUHU U3 HECKOJIbKUX HCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMbBIX HA OI'D I1O
OU3UKE

[IpoBepsieMblii 3JIeMEHT COIePKAHUS

Kox
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannueckoe nBmwkenue. MartepuanpHas Touka. Cuctema orcuéra. OTHOCUTEILHOCTD
' JIBUKEHUS
PaBHoMepHOe u HepaBHOMepHOe JBMkeHHE. CpenHsas ckopocTb. Dopmyna i
1.2 BBIUHCIICHUS CPEAHEH CKOpPOCTHU: V = S/t
PaBHOMepHOE npsMoNMHENHHOE TBUKEHUE. 3aBUCUMOCTh KOOPMHATHI Tella OT BPEMEHH
B ClIy4ae paBHOMEPHOTO MPSMOJIUHEWHOTO JIBHXKEHUS:
1.3 x(t)=x,+vt
I'padbvkn  3aBUCUMOCTH OT BpEeMEHU [UIsl TMPOEKIUH CKOPOCTH, MPOEKINH
MepeMeNIeHHs, MyTH, KOOPIAUHATHI IPU PABHOMEPHOM MPSIMOJIUHEHHOM ABHKEHUU
3aBHCHUMOCTh KOOPJIMHATHI Tela OT BPEMEHH B Ccllyyae pPaBHOYCKOPEHHOIO
MPSIMOJIUHEIHOTO JIBUKCHHUS:
2
-Sx(f} =1':|;|: *f_l'.?x * £y
)
@opMmysbl A1 TPOSKIHUU MEPEMELIEHUS, MPOSKIIUH CKOPOCTU U MPOCKIUN YCKOPEHUS
MIPH PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKEHUH:
;2
1.4 .sx(a‘)=vc,x-a‘+ax-5~
U.\'(f) =gy T4, £,
a.(f)=canst,
U:.'r‘ - UI.TL ZEJISI
I'padvky 3aBUCHMOCTH OT BPEMEHH ISl TIPOSKIIMH yYCKOPEHHUS, MPOSKIIMA CKOPOCTH,
MPOCKIIMH TEPEMEIICHUS, KOOPIWHATHI IPH PABHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIBUKCHHUH
CBoOogHoe manenue. Dopmysbl, OMKCHIBAIONIME CBOOOJHOE TAJACHHWE Teja II0
15 | BepTAKamM (mBW>XKeHWE Tela BHU3 WMIU BBEPX OTHOCUTEIBHO TOBEPXHOCTH 3EMIIH).
' I'padviku 3aBUCMMOCTH OT BPEMEHU JJIsi IPOEKIIUU YCKOPEHHS, TPOSKIIMH CKOPOCTH H
KOOpJUHATHI TIPU CBOOOIHOM Ta/ICHUU Tella TI0 BEPTHUKAIH
CKopocTh paBHOMEPHOTO JBUKEHHUSI TeJa 10 OKPYKHOCTH. HarmpasiieHrne CKOpOCTH.
1.6 dopmyna IS BBIYUCICHHUS CKOPOCTH UYepe3 paauyc OKPYXKHOCTH U TIEpUOJ

oOparieHus:




LenTpocTpeMuTenbHOe yckopeHue. HampaBieHne HeHTpOCTPEMUTEIBLHOTO YCKOPEHHUS.
®opMyia JiJ1sl BBIYUCICHUS] YCKOPEHUS:

2
_w
W R
®dopmyina, cBsI3bIBaIONIAsl EPUOJT U YACTOTY OOpalCHHUS:
V= 1
T

Macca. IInoTHOCTH BelleCTBA. (DopMyna JJIA BBIYUCJICHUSA ITINIOTHOCTH .

_m

1.7 vV
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CliokeHue cuil
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
1.10 F=m-a
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha TEJIO
B3anmopeincteue ten. Tperuit 3akoH Herorona:
F, ,,=-F
111 2 12
Tpenne mokos u TpeHue ckoibxkeHUs. Popmyrna [Uisl BBIYUCICHUS MOAYISI CHIIBI
TPEHUS CKOJIbKEHMUSL:
112 | Fp=p-N
Hedbopmarus tena. Ynpyrue u Heynpyrue negopmanun. 3aKoH ynpyroi aedopmamiu
(3akon I'yka):
1.13 F=k-Al
1.14 | BcemupHoe TATOTeHHE. 3aKOH BCEMUPHOTO TATOTEHUS:




my -,
F=¢g.—1 2

R
Cuta TsxecTH. Y CKOpeHHe CBOOOIHOTO MaeHUsL.

®opmyna 17151 BBIYUCICHUS CHITBI TSHKECTH BOIM3H noBepxHocTu 3emin: F = mg.
JBmxenue mianet Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs 1

Heperpy3Ku

1.15

Nmmynbe Tena — BeKTopHas GU3NYecKasi BEIMYUHA.
=mi

I/IMHy.]'IBC cucteMsl Tel. 3mMeHeHnne HMITYJIbCA. I/IMHy.]'II)C CHIJIBI

1.16

3akoH COXpaHECHUA UMITYyJIbCa IJIsd 3aMKHYTOﬁ CUCTCMBI TCII:
D=1+, U, =const

PeakTuBHOE NBUKEHUE

1.17

MexaHnuueckas pa60Ta. d)opMlea JJI BBIYUCIICHUA pa6OTI>I CHJIBI:

A=Fscosn

Mexannueckast MOITHOCTD:

nN=4
r

1.18

Kunernueckas n noreHumanbHas sHeprus. Gopmyiia Ui BBIYMCICHUS] KHHETUYECKON
JHEPIUH:

2
Teopema o knHeTHUecKor dHeprun. Popmyra I BBIYUCICHUS TOTCHIMAIBHON
SHEPTHH TEJa, MOIHATOIO
Haj 3eMei:

E,=mgh

1.19

Mexanuyeckas SHEprus:
E=E.+E P

3aKOH COXpaHEHMsI MEXaHMYECKON dHeprun. Popmyna 17 3aKOHA COXPaHEHUs
MEXaHUYECKOM SHEpruM B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpamieHne MEXaHMYECKOW SHEPTUU IIPHU HAJTMYUU CHIIBI TPEHHUSL.

1.20

[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Prruar. Moment cuisl: M - Fl.
VYcinoBue paBHOBECHS pblyara:




M +M, +..=0
[ToasuxHBIN 1 HeOABWKHBIN O0510Kku. KITJ] mpocThix MeXaHH3MOB,

n= Anonesnas
AS&TI:E‘IH

1.21

JlaBieHnue TBEPIOTO TENA.
dopmyra 1715 BBIYUCIICHUS JaBJICHUs TBEPAOro Tena:
F
P= h
JaBnenue raza. ATMocdepHoe JaBieHHUE.
I'unpocraTuueckoe AaBlieHUE BHYTPH KUIKOCTH.
dopmyna 1715 BBIYUCIICHUS JaBICHUS BHYTPHU KHUJIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBiandeckuii mpecc

1.23

3akoH Apxumena. @opmyia Juisi ONPEAEIICHHs BBITAIKUBAOIIEH CUJIbL, ACHCTBYIOLICH
Ha TeJo, MOTPYKEHHOE B KUAKOCTb WIIH ra3:

Fam =PEV

VYcnosue nnaBanus Tena. IlnaBanue CYZAO0B H BO3AYXOILIABAHUEC

1.24

MexaHnnyeckue KoiaeOaHHs. AMHJ’II/ITy,I(a, nepuoa U 4acTtoTa KOJIEOAHUH. CDopMyna,
CBA3bIBAKOIIad 4aCTOTY U ICPUOJ KOJIeOaHMIA:

1.25

MareMatnueckuii ¥ NPYKUHHBIM ~ MasaTHUKHA. [IpeBpaimienue 5sHepruum  Ipu
Kosie0aTenbHOM JIBUKEHUU

1.26

33TyxaIOH_II/IC KOJIeOaHHS. BBIHY)KILGHHLIe koJieOanus. Pe3onanc

1.27

MexaHU4YeCKHEe BOJIHEI. HponoanHe " IMOIICPCYHLBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTb
pacnpoCTpaHCHUS BOJIHBI:

rh=v-T

1.28

3Byk. I'poMkocTh M BbIcOTa 3ByKa. OTpa)k€HME 3BYKOBOW BOJIHBI Ha IpaHULE JBYX
cpea. UHdpa3Byk U ynbTpa3Byk

1.29

IIpakmuueckue pabomul

N3mepenne cpeHer INIOTHOCTH BELIECTBA; apXUMENOBON CUJIbI; )KECTKOCTH IIPYKUHBI;
K03 duLIMeHTa TPEHUS CKOJIBXEHHUS; paOOThI CHIIBI TPEHHUS, CUJIbl YIIPYTOCTH; CpeaHE
CKOpOCTH JBI)KEHHS OpycKka MO HAaKJIOHHOW IIJIOCKOCTH; YCKOpeHHusi Opycka Ipu
JIBUKEHMM 110 HAKJIOHHOM  IJIOCKOCTH; 4YacTOThl W MepHoja  KoJieOaHHi
MaTeMaTHYeCKOro MasiTHUKA; YaCTOThl U Nepuoaa KoneOaHuil Npy>KUHHOTO MasTHHKA;




MOMEHTa CHJIbI, JEHCTBYIONIETO Ha pbIYar, padOThl CHIIBI YIPYTOCTH TPU MOABEME
rpy3a ¢ HTOMOIILIO HETOABIKHOTO 0JI0Ka; pabOThI CHIIBI YIPYTOCTH MIPU TOABEME Tpy3a
C TMIOMOIIIBIO MTOJIBIYKHOTO OJI0KA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00BbEMA MOTPYKEHHOM YacTH Tena
U OT INIOTHOCTH XKHUJIKOCTH, HC3aBHUCHUMOCTHU BBITaJIKI/IBaIOH_[eﬁ CHJIBI OT MAacCCHhI TCJia,
CHJIbI TPECHHUA CKOJIB)KCHHA OT CHUJIBI HOPMAJIbHOTO AABJICHUA U OT poaa MOBCPXHOCTU,
CHJIBI YNPYTOCTH, BO3HUKAIOUICH B MpPYXHWHE, OT CTENEHH AePOpMAaLUU MPYKUHBI;
yCKOpEeHUsI OpycKa OT yriia HakJIOHA HaMpaBISFONIICH; mepruoa (4acToThl) KoineOaHui
HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEPHUO/Ia KOJICOAHUH NPY)KUHHOTO MasSTHUKA OT
Macchl Tpy3a M IKECTKOCTH TPYKUHBI; HCCICIOBAHUE HE3aBHCUMOCTH IIEPHOA
KoJIeOaHWH HUTSHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka ycCIIOBUSI paBHOBECHS
pblyara

Qusuueckue asnenus 6 npupode. NPUMEPbI IBIXKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
JKUBOU Y HEXKUBOU MPUPOJE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIIUBBI U
OTJUBBI, JBUXEHHE IUIaHEeT COJIHEYHON CHUCTEMbI, PEAaKTUBHOE JIBM)KEHHUE IKUBBIX

1.30 OpPTaHU3MOB, pbIUard B Telle YEJIOBEKa, BIMSHUE aTMOC(HEPHOTO JaBJICHUS HA JKUBOU
OpraHu3M, IUIaBaHHWE pBIO, BOCIPHATHE 3BYKOB JKMBOTHBIMH, 3EMIICTPSCEHHE,
celicCMUYeCKHe BOJHBI, IlyHAMH, 3XO
Texnuueckue ycmpoiicmea: CIUIOMETp, JaTYAKH TIOJIOKEHHS, PACCTOSHUS U
YCKOpEHUS, AMHAMOMETP, MOALIUITHUKY, PAKEThI, pblyar, MOJIBMKHBIM 1 HETIOABUKHbBIN

1.31 | Onoku, HaKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIOIIUECS COCY/IbL,
YCTPOMCTBO BOJONPOBO/IA, THAPABIMYECKU TIPecc, MAHOMETP, 0apoMETp, BHICOTOMED,
MOPUTHEBOM HACOC, APEOMETP, IXOJIOT, UCIIOJIb30BAHNE YIBTPa3BYyKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHU A
OCHOBHbBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOpUU CTPOCHMS BEILECTBA.

2.1 | Mopenun  TBEPAOrO, OKUJAKOIO M Ta3000pa3HOTO  COCTOSIHMM  BeIecTBa.
Kpucranmuueckue u amopdHbIe TEIa

29 JIBmkeHune yacTuil BemiecTBa. CBs3b CKOPOCTH JBM)KEHHUS YACTHIl C TEMIIEpaTypoil.

' BpoyHoBckoe jBukenue, 1uddysus

2.3 | CwmaumBaHMe U KanWUIPHBIC SIBICHUS

2.4 | TemioBoe paclIMpeHHe U CKATHE

2.5 TenoBoe paBHOBECHE

26 Buytpennss sHeprusi. Pabota u Temonepenada kak cnocoObl U3MEHEHUs1 BHYTpEHHEH

' SHEPruu

2.7 | Bwunsl Temionepenavn: TEIIONPOBOAHOCTD, KOHBEKIIHS, H3ITyUYEHHE
HarpeBanue u oxnaxaenue ten. KonuuectBo TernoTsl. Y aenpHas TeII0EMKOCTh:

*81 o=cmlty-1))
3aKOH COXpaHEeHHUsl PHEPTUH B TEIUIOBBIX MpoIeccax. Y paBHEHHE TEIIOBOTO OanaHca:

2.9 Ql +Q2 g

2.10 | Hcnapenue m xKoHIeHcanus. MI3MeHeHUe BHYTPEHHEH SHEPTUH B MPOIIECCe MCTApEHUs




1 KoHeHcauu. Kumenue »®uakocTr. Y IenbHas TerioTa napooopasosanus: L = Q/m

2.11 | BrnaxHOCTH BO3yXa
[InaBnenue u kpucrammzaius. VI3MeHeHne BHYTpPEHHEH SHEPruU MPH IUIABICHUU U
KpUCTAJUIM3alMK. Y Ae/ibHAs TeIUIOTA IJIaBJICHUS:
2.12 Q
> m
513 Buyrtpennsis sHeprusi cropanusi TOIUIMBa. Y IeJibHAs TEIJIOTa CrOpaHus TOIUIMBA: ( =
' Q/m
2.14 | Tlpunnmms! paboTsl TermnoBeix neurateneii. KI1J[ TerioBoro apuraresns
Ilpakmuueckue pabomol
N3mepenne yneinbHOM TEIIOEMKOCTH METAJUIMYECKOTrO LWIMHApPA; KOJWYECTBa
TEIUIOTHI, MOJTYYEHHOTO BOJOW KOMHATHOH TemmepaTypbl (PUKCHPOBAHHON MAcCChl, B
515 KOTOPYIO ONYIIEH HarpeTblil LMJIWHAP; KOJWYECTBA TEIUIOThI, OTJAHHOI'O HarpeThiM
' LUJIMHIPOM, MOCIIE ONYCKAaHUs €ro B BOAY KOMHATHOW TeMIIEpaTypbl; OTHOCUTEIbHOMN
BJIQKHOCTH BO3/lyXa; YJAEIbHOM TEIUIOTHI IUIaBlIeHUs Jibja. MccnegoBanue M3MeHEHUs
TEMIIEPATypbl BOJBI TPH PA3IUYHBIX YCJIOBHSX; SBICHUS TEIUIOOOMEHA TIPH
CMELIMBAaHNUH XOJIOJHOW U ropsiuei BOABL; IIpOLecca UCTIapEHUS
Quzuueckue sa61enuss 8 npupooe: TOBEPXHOCTHOE HATSHKEHUE M KaWIJUIAPHBIC SBJICHUS
2.16 | B mpupoae, KpucTaulbl B mpupoje, u3inydeHue ConHIa, 3amep3aHue BOJIOEMOB,
MOpCKHe Opu3bI; 00pa3oBaHUE POCHI, TYMaHa, WHEsl, CHeTa
Texnuueckue ycmpoticmea: KanWwUIApbl, TMPUMEPHl HCIOJIb30BaHUS KPUCTAJUIOB,
2.17 | KWAKOCTHBIA TEPMOMETp, NATYUK TEMIICPATyphl, TEPMOC, CHCTEMa OTOILICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, TapoBasi TypOMHA, ABUTATEIh BHYTPEHHETO CrOPaHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHU A
3.1 Onektpusanus Ten. [[Ba BUia 31eKTpUUYECKUX 3apsia0B
3.2 | BzaumopeiicTBre 3apsHKEHHBIX Tell. 3akoH Kymona
3.3 | 3akoH coxpaHEHUs IEKTPUICCKOTO 3apsiaa
34 Onektpuyeckoe  moje.  Hampsok€HHOCTH — anekTpuueckoro  mouist.  [Ipunimn
' CYIEPHO3UILINH NEKTPUUYECKUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocutenn  osnexkrpuueckux  3apsigoB.  [lelicTBHE  AJEKTPUYECKOTO  TOJsA  Ha
' aNeKTpuUecKue 3apaabl. [[pOBOAHUKH U TUAIEKTPUKU
[TocTostHHBIN H3nekTpuueckuii TOk. JlelcTBus anekTpuueckoro Toka. Cuna ToKa.
3.6 | Hampsokenue.
I=qg/t,U=A/q
37 DIEeKTPpUYECKOE COMPOTUBIIEHUE. Y ACIIBHOE ANEKTPUUIECKOE COMTPOTUBIICHHE:
' R =npl/S
3.8 3akon Oma ayis yyactka snekrpuueckon ernu: | = U/R
[TocnenoBarenbHOE COEIMHEHHE TPOBOAHUKOB:
3.9

I, =1, U=U,+U,: R=R +R,




[TapannensHoe coelMHEHNE TPOBOHUKOB PABHOTO COMPOTUBIICHHUS:

U=U:I=1+I;R=2.
2 2 9

F

CMelIanHbIe COCIUHCHUA MMPOBOAHHUKOB

3.10 | PabGora u momrHOCTH AMekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenia:
3.11 0=1 2 Rt
312 OnbiT Opcrena. MarHuTHOE 1oJI€ MPSAMOro MPOBOJAHUKA ¢ TOKOM. JIMHUM MarHUTHOU
' UHIYKIMN
3.13 | MaruuTtHoe 1oJje MOCTOSSHHOrO MarHuTa. B3anmoneiicTBre NOCTOSHHBIX MAarHUTOB
3.14 | JleiicTBME MarHUTHOTO TOJISl HA TPOBOJIHUK C TOKOM
3.15 Omnbitel @apanes. SABneHue 3neKTpoMaraiuTHOM uHAYKIMU. [TpaBumno Jlenua
Ipakmuueckue pabomol
N3mepeHue 37eKTpUYecKOro CONMPOTUBIICHHS PE3UCTOPA; MOIIHOCTH AJIEKTPHUYECKOTO
TOKa; pabOTHI AIEKTPHUIECKOTO TOKA.
HccnemoBanne 3aBUCHMOCTH CHIIBI TOKA, BO3HUKAOIIETO B IMPOBOJHUKE (PE3UCTOPHI,
316 JAMIIOYKa), OT HANPsDKCHUS Ha KOHIAX MMPOBOJHUKA; 3aBUCHMOCTH COIPOTHUBIICHUS OT
' JUIMHBI ~ TIPOBOJHMKA, IUIOMIAJX €r0  TOMEPEYHOr0 CEYCHHUS U yIEIBHOTO
COIIPOTHUBIICHUSI.
[IpoBepka mpaBuia UIsI DJIEKTPUUYCCKOTO HANPSDKEHUS TPU  MOCIEI0BATEILHOM
COCIMHCHUH TPOBOJHUKOB, TMpaBWJa IS CHJbI 3JEKTPUYECKOIO TOKa IIPH
napajyiebHOM CO€AMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Quzuueckue sA6leHUs 6 Npupode: DIEKTPUUECKHE SBICHHS B aTrMmocdepe,
3.17 | »NeKTpUYECTBO KUBBIX OPTaHM3MOB, MATHUTHOE MoOJie 3eMiH, Apeiid MOII0COB, POJb
MarHMTHOTO TIOJIS A7Is )KU3HH Ha 3emIie, MOJSIPHOE CHUSHUE
Texuuueckue ycmpoticmea: 3NEKTPOCKOI, aMIIEPMETP, BOJIBTMETpP, PEOCTaT, CUETUHK
3.18 ANEKTPUYECKOM  DHEPruu, DIEKTPOOCBETUTENbHBIE MPHOOPHI, HarpeBaTelbHBIC
' AIEKTPONPUOOpHl  (TIPUMEPHI), DJIEKTPUUECKHE TPEIOXPAHUTENH, JJICKTPOMATHUT,
AJIEKTPOIBUTATENb ITOCTOSHHOTO TOKA, TEHEPATOpP IMMOCTOSTHHOTO TOKA
3.19 | DnexrpomarHuTHBIC BOJHEIL [IIKkaa 3IeKTPOMArHUTHBIX BOJTH
3.20 | Jlyuemas mojmenb cBeta. [IpsMonMHEIHOE pacipOCTpaHEHNE CBETA
3.21 | 3axon orpakeHus cBeta. [lmockoe 3epkaio
3.22 | Tlpemomienue cBeTa. 3aKOH MPETOMIICHHS CBETA
3.23 | ucmepcus cBeTa
394 Jlunza. Xon nyueit B nmunaze. DOKycHOE paccTossHUE JTHH3BL. ONTHYeCKas cuja JTUH3bL:
' D=1/F
3.25 | T'mas kak ontuyeckas cucreMa. OnTHIECKHe PUOOPHI
326 Ipaxmuueckue pabomol

###Par##13mepenre onTUYECKOI CUITbI cOOMparoLIel TMH3bI; (OKYCHOTO PacCTOSHUS




cobOuparomield JTUH3BI (0 CBOWCTBY PaBEHCTBA Pa3MEpOB IpeAMETa U HM300pakKeHUs,
KOTJIa TPEeIMET PACIIOJIOKEH B IBOMHOM (poKyce), MoKa3aTels MPETOMIICHHSI CTEKIIA.
#H##Par###lccnenoBanue CBOWCTBA HM300paKEHHUsI, TOJYYEHHOTO C  IOMOIIBIO
coOuparomield JTUH3bI, M3MEHEHUS (DOKYCHOTO PACCTOSHUS IBYX CIIOKEHHBIX JIMH3;
3aBHCUMOCTH YIJla TPEIOMJICHHSI CBETOBOTO Jiyda OT yIJIa MAJACHUS Ha TpaHUIE
«BO3JIYX — CTEKIIO»

Dusuueckue sA6/1eHUS 8 npupode.‘ 3aTMCHUA COJIHI_[EI u .HyHBI, OBETa TCJI, OIITHUYCCKHUC

3.27
sBIIeHUs B aTMoc(epe (1BeT Heba, pedpakius, pagayra, MUPax)
3.28 | Texnuueckue ycmpoticmea: O4KH, IEPUCKOT, (DOTOoAIApAT, ONTUYECKUE CBETOBOIBI
4 KBAHTOBEBIE SABJIEHUA
4.1 PamnoaktuBHOCTE. Anb(a-, 6era-, ramma-u3nydeHus. Peaknun ansga-u O6era-pacnaaa
4.2 OmnsiTsl Pesepdopaa no paccesnuto anbga-uactuil. [lnanerapaas Moesb aToma
4.3 | CocraB aromHoro siipa. M3otons
4.4 | Tlepuon nomypacnazia aTOMHBIX sJIEp
45 | Snepusie peakiuu. 3aKOHBI COXPAHEHHUS 3apSAIOBOIO M MAaCCOBOTO UUCEI
Qu3zuueckue s61eHUs 68 Npupooe: eCTeCTBEHHBIM paJMOaKTUBHBIN (POH, KOCMHYECKHE
4.6 | nydm, paAMOaKTHBHOE M3IY4YCHHE NMPUPOIAHBIX MUHEPAJIOB, ICHCTBHE PaJMOAKTHBHBIX
M3JIy4€HUH Ha OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, HWHAMBUAYaJIbHBIM 103UMETp, Kamepa

BI/IJII)COHa, AACPpHad SOHEPreTuKa




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






